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IHosicHuTENbHAA 3aNIHCKA

Pabouas nporpammam XuMuu pa3paboTaHa Ha OCHOBE CIEAYIOIIUX HOPMAaTUBHBIX JOKYMEHTOB:

1. ®epepanbublii 3aK0H 0T 29.12.2012 Ne 273-D3 «O06 o6pazoBanuu B Poccuiickoit denepanumy.

2. OenepanbHBI  TOCYAapCTBEHHBIM  00pa30BaTENBHBIA  CTAaHIAPT OCHOBHOTO  OOMIETo
obpazoBanus (yTBepkIEH npukazoM MunoopHayku Poccun ot 17 nexabpst 2010 r. Ne 1897,
3apeructpupoBad B Muntocte Poccun 01.02.2011, perucrpanmonsbiii Homep 19644) c
n3MeHeHusMu ( B pea. [Ipukaza Muno6pnayku Poccun ot 29.12.2014 Ne 1644 ot 31.12.2015
Ne 1577, ot 04.02.2020 Ne 1/20).

3. IlpumepHoii 00pa3oBaTesbHONW MPOrpaMMbl OCHOBHOTO 00Iero obpaszoBaHus (ogoOpeHa
pelieHneM QenepaibHOro y4eOHO-METOAMYECKOTO 00bEeTUHEHHS 10 001IeMy 00pa30BaHUIO
(mpotokon ot 8 anpenst 2015 r. Ne 1/15)).

4. Tlpukaz Ne 254 ot 20.05.2020 v «O06 yTBepkaAeHHH (PeaepaTbHOTO MEPEeUHs Y4eOHHUKOB,
PEKOMEHIYEMBIX K HCIOJb30BAHUIO IIPU pealM3allid HMMEKIIUX T[OCYJapCTBEHHYIO
aKKpeAUTalUI0 00pa3oBaTeNbHBIX IPOTrpaMM HAa4yaJIbHOTO OOIIEro, OCHOBHOIO OOILIEro,
CpeAHero o0Iero oopa3oBaHMsDY

5. OOpa3zoBatenpHasi IporpaMma ocHOBHOro obmero oopazoanust MbOY Uronbckoit COLLL.

6. VYuebnsiii mman MBOY Uronbckas COILL

Pabouas mporpamma mo y4yeOHOMY mpeaMeTy «XHMHUS»  COCTaBlieHa C ydeToM paboueil
ImporpaMmbI BOCITUTaAHUA.

Pabouas mporpamma no «Xumuu» paspaboTaHa Ha ocHOBe aBTopckoil mporpammsl O.C.
[Nabpuenssna w mnpuMepHOW paboueld TPOrpaMmbl IO XHMHUHA Ha YPOBHE OCHOBHOTO
obmrero ob6paszoBanust (2021r.) [ http://instrao.ru/index.php/primer/460-proekt-primernaya-
rabochaya-programma-osnovnogo-obschego-obrazovaniya-himiya ]

Ha wusydenue yyeOHoro mpeamera «Xumus» orBoaurcss 136 u. M3 Hux 68 u. B 8 kinacce u 684.
B 9 KJacce

®opma 00yuyeHHUsI: OYHAS C IPUMEHEHHUEM JIUCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHA.
[Tpu peanu3zanyy nporpaMMmsl UCIOJIB3YOTCS peCypchl 00pa3oBaTeNbHOro LeHTpa « Touka poctay
YMK mporpammsl 10 «XUMHUM» : Y4eOHUK «XuMmusi-8» u «Xumus 9» asropa O.C. ['abpuensna
, n3narenbcTBa «lIpocsemenue» 2019r.

DJIEeKTPOHHBIE pecypchl:

e Caiir memarora Uronbckoit COII https://sites.qoogle.com/view/teachers-chemistry-iul-
school/riaBnas

e Poccuiickas anekTponHas mkona https://resh.edu.ru/

o denepanbHblii  LEHTp UHPOPMALMOHHO-0Opa3oBarenbHbIX  pecypcoB  (PLIMOP)
http://fcior.edu.ru/

e Emunas  KoUIeKIuMs  UPOBBIX  00pa3oBaTeNbHBIX  pecypcoB  http://school-
collection.edu.ru/

Llesm u3ydenus Kypca:

*@opmuposanue y ydaluxcsi 1IeJIOCTHOM €CTECTBEHHO - HAyYHOU KapTHHbBI MUPA.

*Pa3zeumue N03HABATEIbHBIX HHTEPECOB, MHTEJIJIEKTYAIbHBIX U TBOPUECKUX COCOOHOCTEH
yyalxcs B IPOLECCE M3YYEHHsS XUMUYECKOW HaykKu M €€ BKJIaJa B COBPEMEHHBIN Hay4yHO-
TEeXHUYECKUH ITporpecc; GopMUPOBAHNE BAKHEUIINX JOTMUYECKUX ONepaliii MbIIIJICHUS (aHAIN3,
CHHTE3, 0000IIeHne, KOHKpETH3alus, CpaBHEHHE M Jp.) B MpOIEecce IMO3HAHHUS CHCTEMBI
BOXHEUIINX TOHATHUN, 3aKOHOB M TEOPHH O cOCTaBe, CTPOEHUM, CBOMCTBAX W NPUMEHEHUU
XUMHUYECKHX BEIIECTB.
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*Bocnumanue yOSKAEHHOCTH B TOM, YTO NMPHUMEHEHHE NOJTYYCHHBIX 3HAHUI U YMEHUH 110
XUMHU SBIISIETCS OOBEKTHBHOM HEOOXOIMMOCTBIO [UId 0e30macHOM paboThl ¢ BEIIECTBAMU U
MaTepuaiamH B ObITY M Ha IIPOU3BO/ICTBE.

o[Ipoexmupoeanue u pearuzayusi  BBIUTYCKHUKAMU  OCHOBHOM  IIKOJIBI  JINYHOU
00pa3oBaTeNbHON TpaeKTOpUU: BBIOOp Tpodumiass o0O0ydeHHUs B CTapuied IIKOJE WU
npo¢eCcCHOHATBHOI0 00Pa30BaTEIBHOIO YUPEXKICHHS.

*Osnadenue KJIFOYEBBIMHU KOMIIETEHIMSIMU: yueOHO-103HaBATEIbHBIMH,
UH(POPMALMOHHBIMHU, [IEGHHOCTHO-CMBICIIOBBIMU, KOMMYHHUKATUBHBIMHU.

2. IInanupyemble pe3yJbTaThl 0CBOCHHS Y4eOHOro Kypca
JIM4HOCTHBIE pe3ynbTaThl OCBOEHHS OCHOBHOH 00pa30BaTeNbHOM MpPOrpaMMbl OCHOBHOTO
o01ero o0pa3oBaHus TOJDKHBI OTPAXKaTh:

1) BociuTaHue POCCUIMCKON IPaKAAHCKOW UIEHTHYHOCTH: MATPHOTU3M, YBaxeHHe K OTeuecTBy,
MPOIIOE W HACTOSIIEE MHOIOHAMOHAJIBbHOrO Hapoja Poccuu; oco3HaHWE CBOEM 3THUYECKOM
NPUHAJICKHOCTH, 3HAHUE HCTOPHUH, 53bIKA, KYJIBTYpPbl CBOEr0 HAapoAa, CBOETO Kpas, OCHOB
KyJIbTYpHOTO Hacieauss HapoaoB Poccum u denmoBedecTBa; YCBOCHHE TYMaHHUCTUYECKHX,
JEMOKPATUYECKUX M TPATUIIMOHHBIX [IEHHOCTeW MHOTOHAIIMOHAILHOTO POCCUHCKOTO OOIIECTBA;
BOCIIMTAHUC ‘IYBCTBa OTBCTCTBCHHOCTH U I0JIra nepez[ POHHHOﬁ;

2) ¢dopmMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CHOCOOHOCTH
o0yyaromuxcs K CaMOpPa3BUTHIO U CaMOOOpPa30BaHUIO Ha OCHOBE MOTHUBAIMU K OOYYEHHUIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOpPY M MOCTPOCHUIO JalbHEMIIEH HHIAMBUYaIbHON TpPaeKTOpUU
o0Opa3oBaHus Ha 0a3e OPUEHTHPOBKYU B MUpe npodeccuil u npodeccuoHabHbIX MPeNoYTeHUH, ¢
Y4E€TOM YCTOWYUBBIX IIO3HABATEJIbHBIX HHTEPECOB, a TaK)K€ Ha OCHOBE (OpPMHUpPOBaHUS
YBa)XXUTEJIbHOTO OTHOLIEHMSI K TPYZly, Pa3BUTHS OIbITA Y4aCTHUsI B COLIUAJIBHO 3HAYUMOM TPYJE;

3) ¢gopmupoBaHHE LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH M OOIIECTBEHHOM NPAaKTUKH, YYUTHIBAIOIIETO COLMAIIbHOE, KYJIbTYpPHOE,
S3bIKOBOE, TyXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPa;

4) popmMupoBaHHE OCO3HAHHOTO, YBAKUTEIHHOTO U TOOPOKEIATEILHOTO OTHOLIEHUS K IPYTOMY
YEJIOBEKY, €0 MHEHHUIO, MUPOBO33PEHUIO, KYJIbTYpPE, SI3bIKY, BEpE, I'PaXIaHCKON MO3ULUH, K
UCTOPHH, KyJIbTypE, PETUTHU, TPAAULIUAM, SA3bIKaM, LIEGHHOCTAM Hapo10B Poccuu 1 Hapo10B Mupa;
TOTOBHOCTH M CIIOCOOHOCTH BECTH JHAJOr C JAPYTUMH JIOABMHU M JIOCTUTaTh B HEM
B3aMMOIIOHUMAHUS;

5) OCBOCHHEC COLUAJIBHBIX HOPM, IPaBUJI IMOBCIACHUA, pOJIeI>'I 151 (I)OpM COLIMAJIbHOM KU3HU B
rpynmnax u COO6HI€CTB3X, BKJIIO4as B3pOCIIbIC U COOUATIBHBIC COO6HIGCTB&; y4aCTHuEC B IIKOJBHOM
CaMOYIIpaBJICHUU H O6IJ.[CCTBCHHOI>1 JKU3HHU B MPCACIaX BO3PACTHBIX KOMIIETEHITUN C YUCTOM
PEruoHaJIbHBIX, STHOKYJIBTYPHBIX, COIMUAJIBHBIX 1 SKOHOMUYCCKHUX OCO6CHHOCT€I>'I;

6) PA3BUTHC MOPAJIBHOI'0 CO3HAHUA U KOMIICTCHTHOCTU B PCHICHUHU MOPAJIBHBIX np06neM Ha
OCHOBC JIMYHOCTHOI'O BBI60pa, (l)OpMI/IpOBaHI/IC HPAaBCTBCHHBIX YYBCTB H HPABCTBCHHOI'O
MOBCACHUSA, OCOZHAHHOI'O M1 OTBECTCTBCHHOI'O OTHOIICHUA K COOCTBEHHBIM MOCTYIIKaM;

7) ¢popmupoBaHuE KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOILEHUU M COTPYIHUYECTBE CO
CBEpCTHHKAMM, JETbMM CTapLiero M MIIAJIIEr0 BO3pacTa, B3POCIBIMH B Ipolecce
00pa30BaTeNbHOM, OOIIECTBEHHO OJIE3HOM, yueOHO-UCCIIEeI0BATENIbCKON, TBOPUECKOM U IPYTruX
BUJIOB JIEATEIILHOCTH;



8) dopmupoBaHUEe EHHOCTH 3J0POBOTO W 0OE30MacHOr0 oOpa3a JKU3HU; YCBOCHHE IPaBUII
WHIMBUAYAIBHOTO U KOJUICKTMBHOTO OE€30MAaCHOTO IMOBEICHHUS B UYPE3BBIYAWHBIX CHTYaIUsX,
YIrpoXKaromux XU3HU U 3JO0POBLIO J'IIOI[GI\/'I, IMpaBUJI IOBCACHUA HA TPAHCIIOPTE U HA JOPOrax;

9) hbopMupoBaHHEe OCHOB PKOJOTHYECKON KYIBTYPhl COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
9KOJIOTUYECKOT0 MBIIUIEHUS, pa3BUTHE OINbITA SKOJOTMUYECKH OPHUEHTUPOBAHHOMN peduieKCHBHO-
OLICHOYHOH U NMPaKTUYECKON JESATENIbHOCTH B JKU3HEHHBIX CUTYalUsX;

10) oco3HaHue 3HaYEHUSI CEMBU B )KM3HM YEJIOBEKA U OOILECTBA, MPUHATHE LIEHHOCTH CEMEMHOMN
KHM3HHU, YBOKUTEIBHOE ¥ 3200 TJIMBOE OTHOIICHHE K YWIEHAM CBOCH CEMbH;

11) pa3BUTHE ACTETHYECKOTO CO3HAHUS Yepe3 OCBOCHHE XYIIO’KECTBEHHOTO HACJEIUsl HapOJIOB
Poccuu 1 Mupa, TBOPUECKOM ACATEITBHOCTHA ICTETHUECKOTO XapaKTepa.

MertanpeameTHble pe3ylbTaThl OCBOCHHUS OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
o01rero 00pa3oBaHus JOJKHBI OTPAKATh:

1) ymMeHHe caMOCTOSATENbHO OMPEAEINATh LEIH CBOEr0 00yUeHHsI, CTABUTh U (hOPMYJIUPOBATD IS
ceOst HOBBIC 33Jla4d B yueOe W MO3HABATEIILHOUN NIEATEIBHOCTH, PA3BUBATh MOTHBBI M HHTEPECHI
CBOCI1 MO3HABATEIHHON JESITENbHOCTH;

2) yMeHHE CaMOCTOSATEIbHO IUIAHMPOBATh IIyTH JOCTIDKEHHMS Ieleld, B TOM 4YHCIe
aIbTEepPHATHUBHbBIE, OCO3HAHHO BBIOMpaTh Hanbosee 3¢ (heKTUBHBIE CIIOCOOBI pelIeHus] yYeOHBIX U
HIO3HABATENIbHBIX 33]1a4;

3) yMeHHe COOTHOCUTH CBOM JICHCTBUSI C IJIAHUPYEMbIMU PE3YJIbTaTaMH, OCYIIECTBISATH KOHTPOJIb
CBOCH JIEATENILHOCTU B TPOLIECCE JOCTIIKEHUS pe3yibTara, ONMpPENesiTh CIOCOObI IEHCTBHN B
pamMKax Ipe/UI0KeHHbIX YCIOBHM U TpeOOBaHMIA, KOPPEKTHUPOBATH CBOM ACUCTBUS B COOTBETCTBUU
C U3MEHAIOLLEHCS CUTyallueH;

4) yMeHHUE OIICHUBATH MPABUIIBHOCTD BBIMOJIHEHHSI YU€OHOH 3a/1a4u, COOCTBEHHBIC BO3MOXKXHOCTH
ee pelIeHus;

5) BiageHNe OCHOBAMU CAMOKOHTPOJIS, CAMOOIICHKH, MPHUHSITHUS PEIIEHUN W OCYIIECTBICHUS
OCO3HAHHOTO BBIOOpA B yu4eOHOH U MO3HABATEIHHOU ACSITENLHOCTH;

6) yMeHue OIpeleNaTh IMOHATUS, Cco3JaBaThb OO0OOIIEHUs, YCTaHABIMBATh AaHAJOIMH,
KJIaCCU(UIIMPOBATh, CAMOCTOSITEIbHO BHIOMPATh OCHOBAHHS U KPUTEPUH JUIsl KJIaCCU(pUKALIUY,
YCTaHaBIUBATh  I[PUYMHHO-CICACTBEHHbIE CBA3H, CTPOUTH JIOTHYECKOE  PaCCYXKICHHUE,
YMO3aK/Iio4eHre (MHAYKTUBHOE, EAYKTUBHOE U 110 aHAJIOTUH) U JIENIaTh BbIBOJIBI;

7) yMeHHe co3/1aBaTh, MPUMEHSATh U MPeoOpa30BhIBATh 3HAKU M CUMBOJIBI, MOJIEIH M CXEMBI IS
pelieHus: yueOHbBIX U TO3HABATENIBHBIX 33]1a4;

8) CMBICIIOBOE UTEHHUE;

9) ymeHHe OpraHn30BbIBATh y4eOHOE COTPYIHUYECTBO M COBMECTHYIO JIESTEIBHOCTh C YUUTEIEM
U CBEPCTHUKAMU; pab0TaTh MHAUBUYAJIBHO U B TPYIIIE; HAXOAUTH 00IIEe PEIICHUE U Pa3peIIaTh
KOH(JIMKTBI Ha OCHOBE COIJIACOBAHUS TMO3MIMHA W ydeTa HHTEpecoB; (HOPMYIHPOBATS,
apryMeHTHPOBATh U OTCTauBaTh CBOC MHEHHUE;

10) yMeHHe OCO3HAaHHO HCIOJIb30BaTh pEYEBHIE CPEACTBA B COOTBETCTBHMU C 3ajayei
KOMMYHHKAIIMK JIJISl BBIPQXKCHUSI CBOMX YYBCTB, MBICICH W MOTPEOHOCTEH; TUIAHUPOBAHUS M



peryjsiuyu CBOEH IEATEIbHOCTH; BIIAJICHUE YCTHOW M NMHMCBMEHHOM PEYbI), MOHOJIOTMYECKOM
KOHTEKCTHOH PEUBbIO;

11) dbopmupoBanre 1 pa3BUTHE KOMIIETCHTHOCTH B 00JIACTH HMCIIOJIL30BaHMS MHGOPMAIMOHHO-
KOMMYHMKAIIMOHHBIX TexHojorui (nanee - MKT kommereHuun); pa3BUTHE MOTHUBALUU K
OBJIAJICHUIO KYJIbTYpPOH aKTUBHOTO TIOJB30BAaHUSI CJIOBApSIMU M JIPYTUMH TOHUCKOBBIMU
CUCTEMAaMHU;

12) ¢opmupoBaHue M pPa3BUTUE OSKOJIOTMYECKOIO MBILIUICHHS, YMEHHE NIPUMEHATH €ro B
MI03HABaTEJIbHOM, KOMMYHHUKAaTUBHOMN, COLIMAIBHOM PaKTUKE U MPO(eCCHOHATBHOM OpHEHTALUH.

PerynsaTususie YY ]|

1. VYMeHue caMOCTOSITEIBHO ONPEEIIATh LETH 00yueH s, CTABUTh U (POPMYJINPOBAThH
HOBBIE 33J1a4i B yueOe U MM03HaBaTEIbHOMN JAESITeIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH
MO3HABATEIbHON esaTenbHOCTH. OOyJarOnUiCs CMOKET:

® aHAIM3HMPOBATH CYIIECTBYIONIUE U TUNIAHUPOBATh OyAyIIne 00pa3oBaTeIbHbIE
pe3ynbTaThl;

® ONpCACIATH COBMECTHO C I€EAAroroM KpUTCPHUH OLICHKHU INIAHUPYCEMBIX
06p330BaTeJ'H:>HI)IX PE3YIbTATOB;

® UJIeHTU(UIMPOBATH NPENATCTBUSA, BOSHUKAIOIUE ITPH JOCTHKEHUN COOCTBEHHBIX
3aIIaHUPOBAHHBIX 00Pa30BaTEIBHBIX PE3YIbTATOB;

® BEHIJIBHTaTh BEPCHU IPEOIOJICHHS MIPETIATCTBHMA, (POPMYITHUPOBATH TUTIOTE3bI, B
OTJEIBHBIX ClIy4assX — IIPOTHO3UPOBATH KOHEUHBIN PE3yJIbTaT;

® CTaBUTH 1eJb U (POPMYITHPOBATH 33/1a4U COOCTBEHHOU 00pa3oBaTeNbHOM
JIEATEIbHOCTH C YYETOM BBISIBJICHHBIX 3aTPYJIHEHUN U CYIIECTBYIOIIMX BO3MOKHOCTEH;

® 000CHOBBIBATh BEIOpPaHHBIE MOAXO/IBI U CPEACTBA, UCIIOIb3YyEMbIe JUI JOCTHKEHHUS
00pa3oBaTeNbHBIX PE3YyIbTATOB.

2. YMeHHe caMOCTOSTENIbHO IUIaHUPOBATh ITyTH JOCTHKEHUS 1eJIel, B TOM YHCe
albTepHATUBHbBIE, OCO3HAHHO BBIOMpATh Harboee A3 (eKTUBHBIE CIIOCOOBI pelIeHHs YUeOHBIX U
MO3HaBaTEJbHBIX 3a/1a4. O0y4JaroLUiics CMOXKET:

® OIIPCOCIATH HCO6XOI[I/IM]':>IC JIEHCTBHS B COOTBETCTBHUH C yqe6H0171 1 IO3HABaTEIbHOU
3aJa4eil ¥ COCTaBIATh AJITOPUTM UX BBIITOJIHCHUSA

® 000CHOBBIBATH U OCYLIECTBIIATH BbIOOp Hanbosee 3P (HEeKTUBHBIX CIIOCOOOB peIIeHUs
y4eOHBIX M IMO3HABATEIIHHBIX 3a71a4;

[ ] OHpG}IGJ’IHTb/ HaxXoauThb, B TOM 4YHUCJIC U3 Hp@)IJ'IO)KCHHBIX BapI/IaHTOB, yCJ'IOBI/ISI JJI
BBITIOJIHEHHSI YI4EOHOM 1 TTO3HABATEIPHON 3a/1a4H;

® BEHICTPAMBATh )KH3HCHHBIC TUIAHBI HA KPATKOCPOUHOE Oy myiee (OmpenensTh Ie/IeBbIe
OpPUEHTHPHI, HOPMYITUPOBATH aICKBATHBIE UM 33/1a4U U MPEarath JeHCTBUS, YKa3bIBas U
000CHOBBIBas IOTUYECKYIO MTOCIIET0BATEIILHOCTD I1aroB);

® BI)I6I/IpaTB N3 MMPEATIOKEHHBIX BAPUAHTOB U CAMOCTOATEIIPHO NCKATh
CpeI[CTBa/pecprBI JJIA pCUICHUA Saﬂa‘{I/I/I[OCTI/I)KeHI/ISI e,

® COCTaBJIATH IJIaH PElIeHUs MPOOIeMbl (OMUCHIBATH KU3HEHHBIN IUKI BBIMOTHEHUS
MIPOEKTA, AJITOPUTM MPOBEACHUS UCCIICIOBAHMUS);

® OIIpe/esaTh OTECHIIMATbHBIE 3aTPY/IHEHUS IIPU PELLICHUN Y4eOHOM U M03HaBaTEIbHON
3a/1a4M U HaXOJUTh CPEACTBA JJI UX YCTPAHEHNUS,

® ONKCHIBATH CBOM OMBIT, OPOPMIISS €T0 AJIs TIepeiadr APYTUM JIIOJSIM B BUJIE



AJIropyuTMa pClICHUs NMPAKTUICCKUX 3a/1a4,

® I[JJAaHWPOBATh U KOPPEKTHPOBATH CBOIO WHANBUIYAIBHYIO 00pa30BaTEIbHYIO
TPACKTOPHIO.

3. YMeHHe COOTHOCHTBH CBOU JACUCTBHS C TUIAHUPYEMBIMH PE3yJIbTaTaMH,
OCYILIECTBIIATH KOHTPOJIb CBOEH AEATEIBHOCTH B IIPOLECCE AJOCTHKEHHUS PE3yibTaTa, ONPEACIIATh
CIOCOOBI IEWCTBUN B paMKaXx MPeI0KEHHBIX YCIOBUN U TpeOOBaHM, KOPPEKTUPOBATH CBOU
NENCTBHS B COOTBETCTBUHU C U3MEHsoMIelcs cuTyanuei. OOydaromuicss CMOXeT:

® pa3nuy4aTh pe3yJbTaThl U CIOCOObI NEHCTBUN NPU JOCTUKEHUU PE3YJIbTaTOB;

® ONpeCaAcCIATH COBMECTHO C IEAAroroM KpUTEPHUN TOCTHIKCHUS TNIAHUPYCEMBIX
PE3YyJIbTATOB U KPUTCPUU OLICHKU cBoOe y‘-IC6HOfI ACATCIIBHOCTH,

® CHCTEeMaTU3UPOBATh (B TOM UHCIIE BBIOUPATh MPUOPUTETHBIE) KPUTEPUH JOCTHKEHUS
IJIAHUPYEMBIX PE3YyJIbTaTOB U OLIEHKU CBOEH JEATEIIBLHOCTH;

L] OT6HpaTB HHCTPYMCHTBI JI1 OHCHHUBAHUA cBoen ACATCIIBHOCTH, OCYIICCTBIIATH
CaMOKOHTPOJIb CBOEH JCATEIHPHOCTH B paMKaX MPEIOKEHHBIX YCIOBHA U TPEOOBaHUH;

® OICHUBATH CBOIO ACATCIIbHOCTD, aHAJIN3UPYA U apTYMCHTUPYA MIPUIHUHBI JOCTHXKCHUA
HJIW OTCYTCTBUS IIJIAHUPYEMOI'O PE3YyJIbTAaTa,

® HAXOJUTh HEOOXOJAMMBIC U JOCTATOYHBIC CPECTBA JJIS BHIITOTHEHUS yUeOHBIX
JICUCTBUI B U3MEHSIOIIEHCS CUTYALINU;

® paboras 0 CBOEMY IIJIaHy, BHOCUTh KOPPEKTUBHI B TEKYIIYIO J1€ATEIbHOCTh Ha
OCHOBE aHaJIN3a U3MEHEHUN CUTYyalluu AJIsl HOJy4YEHHS 3aIUIaHUPOBAHHbIX
XapaKTepUCTHUK/TIOKa3aTesel pe3ysibTaTa;

® YCTAHABJIMBATh CBA3b MEXKAY IMOJYYCHHBIMH XapaKTCPUCTUKAMU PE3YyIbTaTa U
XApPaKTCPUCTHKAMU ITpoLEeCCa ACATCIBbHOCTHU U 110 3aBCPUICHUUN ACATCIIBHOCTH ITPCJIaratb
N3MCHCHHEC XapaKTCPUCTHUK IIPOLCCCa AJIA MMOJTYYCHHUA YIIYUHICHHBIX XapaKTCPUCTHUK PE3YJIbTaTa,

® COOTHOCHUTH CBOU JCHCTBHUSI C LIENbI0 O0yUCHUSI.
4. YMeHwue OIICHUBATh MPABUIHLHOCTh BHIMIOTHEHUS Y4eOHOH 3a/1a4u, COOCTBEHHBIE
BO3MOJKHOCTH €€ pemieHus. O0ydaronmiicss CMOXKET:

® OIpesesaTh KPUTEPUH NMPaBUILHOCTH (KOPPEKTHOCTH) BBINIOJHEHUS Y4eOHO 3a1auu;

® aHAIM3UPOBATh M OOOCHOBBIBATh MPUMEHEHUE COOTBETCTBYIONIETO HHCTPYMEHTAPHS
JUTSL BBITIOJTHEHUS YYeOHOM 3a/1auu;

® CB060,I[HO TIOJIB30BaThHCA BBIpa6OTaHHI>IMI/I KPpUTCPUAMU OLICHKU U CAMOOILICHKH,
HUCXOId U3 LCJIU U UMCIOIUXCA CPCIACTB,

® OILICHUBATh IIPOAYKT CBOCH IeATEIbHOCTH II0 3aJaHHBIM W/ CAaMOCTOSITEIILHO
ONMPECACIICHHBIM KPUTCPHUAM B COOTBETCTBHUU C LCIIBIO ACATCIbHOCTH,

® 00O0CHOBBIBaTh TOCTHKUMOCTD LIE€JTH BIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOUX
BHYTPEHHUX PECYPCOB U JOCTYMHBIX BHEITHUX PECYPCOB;

® (hUKCUPOBATh M AHAJIM3UPOBATH TMHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX
pe3yabTaToB.

5. Bnagenue ocHoBaMU CaMOKOHTPOJISI, CAMOOLICHKH, IPUHSATHS PEIICHUN 1
OCYIIECTBIICHUSI OCO3HAHHOTO BBIOOpA B yueOHOM M MTO3HABATEIBLHOM JCSITEIIbHOCTH.
OO0y4aroIIHICsS CMOXKET:

® AHAJIU3UPOBATH COGCTBCHHYIO yqe6Hy10 U IMO3HABATCJIIbHYIO ACATCIbHOCTD U
ACATCIIbBHOCTD APYIUX O6yanOHlHXC$I B IIPOLECCC B3AUMOIIPOBECPKU;

® COOTHOCHTH PCAIBHBIC U IINIAHUPYEMBIC PE3YJIbTATEI HHHHBHHyaHbHOﬁ



00pa3oBaTeNbHON JACATEIBHOCTH | JIENIaTh BHIBOJIBI O MPHYUHAX €€ yCremHoCTH/ 3P pexTuBHOCTH
WM HEYCHEITHOCTH/HEA(P(PEKTUBHOCTH, HAXOAUTH CIIOCOOBI BBIX0/1a M3 KPUTUYECKOW CHTYaIIH;

® [IPUHUMATh pellieHHE B yUeOHOM CUTYallMM U OLICHUBATH BO3MOXHBIE ITOCIEACTBUS
IIPUHATOTO PEIIECHNS;

® OlIpe/ieNsaTh, KaKue IeUCTBUS 10 PEIICHUI0 yueOHO! 3a1auy WU TapaMeTphl 3TUX
JENCTBUM NMPUBEIH K MOTYYEHUIO UMEIOIIErocs MPOAYKTa yueOHOM NesTeIbHOCTH;

® IeMOHCTPUPOBATH IPUEMBI PETYISIMN COOCTBEHHBIX
MCUX0(U3HOIOTHUECKUX/IMOIIMOHAILHBIX COCTOSTHUH.

Ilo3naBareiibHbie YY /1

1. VYMenwue onpenensTh MOHSATHS, CO3aBaTh 000OIIEHNsI, YCTAHABINBATH AHAIIOTHH,
KJIaCCU(PUIIMPOBATh, CAMOCTOSATEIHHO BEIOUPATh OCHOBAHMSI U KpUTEPUU AJIs KIIacCUpUKALIUY,
YCTaHaBJIUBATh IPUYNHHO-CIIECJCTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKOE PACCYK/ICHHE,
YMO3aKJIIOueHHe (MHIYKTUBHOE, J€AYKTUBHOE, 10 aHAJIOTHUH) U JIeJIaTh BBIBOBL. O0ydarommiics
CMOXET:

® 100UpaTh CI0BA, COTIOJYMHEHHBIE KIIFOUEBOMY CJIOBY, OMPEIEIISIONINE ero MPU3HAKU
U CBOMCTBA,;

® BLICTPAUBATh JIOTHYECKYIO LIETIOUKY, COCTOSLIYIO M3 KJIFOUEBOTO CII0BA U
COINOIYMHEHHBIX EMY CJIOB;

® BBIJCIITH O6IHPII>'I IMPU3HAK WM OTIWYHUEC ABYX WM HECKOJBKHX IPEAMCTOB HIN
SIBJICHUH 1 00BICHATEH UX CXOACTBO UM OTIINYHUA,

® O0beIMHATH NPEIMETHl M SBICHHS B TPYNIBl II0 OINPEJCICHHBIM MpPU3HAKaM,
CpaBHUBATh, KJIaCCU(DUITUPOBATH U 0000IIATh (PAKTHI U SBICHUS;

® pa3IMYaTh/BBLICIATH SBJICHUE U3 OOILEro psa JpyTruX sBICHUN;

® BBIICIITh NPUYMHHO-CICOACTBCHHBIC CBA3H Ha6JHO,Z[aeMBIX SIBIICHUH WA CO6BITI/II>’I,
BBISABJIATH NPUYMHBI BOBHUKHOBCHUA Ha6J'II-OHaeMI>IX SIBIICHUI WIIH CO6I)ITI/II>'I;

® CTPOUTH pPACCYXIEHHE OT OOIIMX 3aKOHOMEPHOCTEW K YaCTHBIM SBJICHHSIM H OT
YACTHBIX SIBIICHUM K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOMTH PACCYKXICHHUEC HA OCHOBC CPABHCHUA IIPEAMETOB U SIBJICHI/IfI, BBLIACIAA ITPHU 5TOM
ux 06H_[I/Ie IMPU3HAKH U PA3JINYIUA,

® p3jaraTh MOJYyYEHHYIO HH(POPMAIUIO, WHTEPIPETHPYs €€ B KOHTEKCTE pPemaeMoi
3aa4H;

® CaMOCTOATENbHO YKa3bIBaTh HA HH(OPMAIUIO, HYKIAIOIIYIOCS B IIPOBEPKE, IpeiaraTh
U IPUMEHSTH CITOCOO MPOBEPKHU JOCTOBEPHOCTH HH(POPMAIIHH;

® OOBSACHATH SBJIEHHUSA, TIPOIECCHl, CBSI3M W OTHOIICHHS, BBISABISEMBIE B XOJIE
MMO3HABATCIILHOM M UCCIICIOBATEIILCKOM IEATEIIHHOCTH,

® BbBIAB/IATh M HA3bIBATh IIPHYMHBI C06BITI/I$I, SABJICHUSA, CaAMOCTOATCIIbBHO OCYIICCTBIIAA
HpH‘-IHHHO-CJIGI[CTBGHHBIfI aHaJIn3;

® JICJIaTh BBIBOJ HAa OCHOBC KPUTHYCCKOI'O aHAIM3a PA3HbBIX TOYCK 3PCHU, IIOATBCPKAATH
BBIBOJL COOCTBEHHOIT apryMeHTauHeﬁ NI CaMOCTOATCIIBHO ITOJIYYCHHBIMHA JaHHBIMU.

2. YwmeHue COo31aBaTb, MPUMCHATL U HpCOGpa?;OBBIBaTB 3HaK U CHUMBOJIbI, MOJCIIN U
CXCMBbI IJI1 pCIICHUA y‘le6HBIX M IIO3HABAaTCJIBHBIX 3aJ1a4. O6yanOIHHIZCH CMOXKCT:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM npeaMcET H/Unu SIBJICHUC,

® OIIPCACIATh JIOTHYCCKHUC CBA3H MCXKAY NpeAMETaMH W/ AN SIBJICHUAMMU, 0003HaYaTh
JaHHBIC JIOTHYCCKUE CBA3HU C IOMOIIIBIO 3HAKOB B CXCMC,



® c0371aBaTh a0CTPAKTHBIN WIN peasIbHbIA 00pa3 MpeaMeTa u/Win SBICHUS;
® CTPOUTH MOJIENIb/CXEMY Ha OCHOBE YCIOBMH 3a7auil U/UIM crloco0a ee peleHus;

® CO371aBaTh Bep6aJ'II)HI>IC, BCHICCTBCHHBIC U PIH(bOpMaHI/IOHHble MOJCJIN C BBIACICHUEM
CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa MJIs ONpejeeHus crocoda pemeHus 3aaayd B
COOTBETCTBUU C CUTYALIMEH;

® TIEPEBOJIUTH CIIOKHYIO M0 COCTAaBY (MHOTOACTIEKTHYIO) HH(MOPMAITUIO U3 TPaPUIECKOTO
i GOpMaTM30BaHHOTO (CHMBOJIBHOTO) MIPEACTABJICHHS B TEKCTOBOE M HA00OPOT;

® CTPOUTH CXEMY, aJITOPUTM JICHCTBHS, UCTIPABIISITh WIM BOCCTAHABIMBATH HEM3BECTHBIN
paHee aJropuTM Ha OCHOBE HMEIOIIECroCs 3HaHUSA 00 OO0BEKTEe, K KOTOPOMY MPUMEHSCTCS
QITOPUTM;

® CTPOMTH OOKA3aTCIbCTBO: MMPAMOE, KOCBCHHOEC, OT IPOTUBHOT O,

® aHATM3MUPOBATH/PE(ICKCUPOBATH OMBIT PA3pabOTKU U pean3aui yueOHOTO MPOCKTa,
UCCIICIOBaHHS (TEOPETUYECKOTO, SMIIMPUYECKOT0) C TOYKH 3PEHUS PEUICHUs MPOOJIEMHON
CUTyallnun, JOCTUKCHUA IIOCTaBJICHHOU e I/I/I/IJII/I Ha OCHOBC 3aJlaHHBIX KPUTCPUCB OLICHKU
NPOIYKTa/pe3yIbTaTa.

3. CwmbicoBoe urenne. OO0yJaroIHiAicsS CMOXKET:

® HAXOJUTh B TEKCTE TpeOyeMyro HHPOPMAIHUIO (B COOTBETCTBUH C IIEJISIMUA CBOCH
JIESATEILHOCTH);

® OpHCHTHUPOBATBHCA B COJACPKAHMHA TCKCTA, IIOHHUMATh IICJ'IOCTHI:IfI CMBICJI TCKCTAa,
CTPYKTYpHUPOBATH TCKCT,

® yCTaHaBJIHMBATh B3aMMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHH, SBJICHUH, POLIECCOB;
® DE3IOMHPOBATH INIABHYIO HJICIO TEKCTA;

e 1peo0Opa3oBbIBaTh TEKCT, MEHSSI €ro MOAAIBHOCTb (BBIpAXKEHHE OTHOIIEHMS K
COJICPKAHUIO TEKCTa, LEJIEBYIO YCTAHOBKY PEUH), MHTEPIIPETUPOBATH TEKCT (XyI0’KECTBEHHBINA U
HEXYA0XKECTBEHHBI — y4eOHbIN, HAyYHO-TIOMYJIIPHBINA, UHPOPMALIMOHHBIH);

® KPUTHUYECKHU OLIEHHWBAThH COJIEpPKaHNE U (OpMY TEKCTa.

4. ®opMHUpOBaHME U Pa3BUTHE HKOJOIMUECKOrO MBILIUIECHHS, YMEHUE IPUMEHATh €ro B
MI03HABATEJIbHOM, KOMMYHHUKATUBHOMU, COIIMATBHOM PAaKTUKE U MPO(PECCHOHATBHON OpPUCHTAITUH.
OO0y4aromHiCcs CMOXKET:

® OIpe/eTATh CBOC OTHOIIICHHE K OKPY)KAIOIIEH cpefie, K COOCTBEHHOM cpejie 0OUTaHMS,

® aHANU3MPOBATH BJIMSHHE HKOJIOTMYECKUX (DAKTOPOB Ha cpeay OOUTaHUS >KUBBIX
OpraHHU3MOB;

® [IPOBOJUTH MPUYMHHBIA M BEPOSTHOCTHBIM aHAIU3 PA3TUYHBIX DKOJOTHUUYECKUX
CUTYAaLHil;

® [IPOrHO3MPOBATh M3MEHEHUS CHTyallMd TP CMEHE ACWUCTBUS OIHOrO (akTopa Ha
Ipyroii ¢hakTop;

[ PacpoCTpaHiATh JKOJIOTHUYCCKHUEC 3HAHUA u y4aCTBOBATh B MPAKTUYCCKUX
MEPOTIPUATHSX T10 3aAIIUTE OKPYKAIOIICH CPEIIbI.

6. Pa3BuTHe MOTHBAIIMU K OBJIAICHUIO KYJIbTYpOW aKTHBHOTO UCTIOIB30BAHUS CIOBAPEH,
CIPAaBOYHUKOB, OTKPBITBIX HCTOYHHUKOB HH(MOPMAIMM W 3JICKTPOHHBIX TOUCKOBBIX CHCTEM.
OO0y4aroIMiCs CMOXKET:

® omnpeaenaTh HeOOXOAMMBIE KITFOUEBBIC TOUCKOBBIE CIIOBA M JOPMUPOBATH KOPPEKTHBIC
ITIOMCKOBBIE 3aIIPOCHI;



® OCYIIECTBIIATh B3aUMOJICHCTBUE C JIEKTPOHHBIMHM IOUMCKOBBIMU CHUCTEMaMH, Oa3zamu
3HaHUH, CIIPAaBOYHUKAMU;

® (opMupoBaTH MHOKECTBEHHYIO BEIOOPKY M3 PA3IMYHBIX HCTOYHUKOB HH(OPMAITHH JIST
00BEKTUBU3AIIMH PE3YJIHTATOB ITOUCKA;

® COOTHOCHTH TIOJYYCHHBIE pe3yJbTaThl IOMCKA C 3aJadyaMd M IeJsIMH CBOEH
JeATEIbHOCTH.

KommynukatuBubie YV ]|

1. YMmeHue OpraHu3oOBBIBaTh y4eOHOE COTPYJHHUYECTBO C TMENAroroM U COBMECTHYIO
NeATETHFHOCTh C TIEJAaroroM M CBEPCTHUKAMH; pad0TaTh WHAWBHAYAIHHO U B TPYIIIE:
HaXOJWTh OOIlee pelieHue M pa3perniatb KOH(MIUKTHI Ha OCHOBE COTJIACOBAHMS
TTO3UIIMIA ¥ y4eTa HHTEPECOB; (POPMYIHpPOBATh, ApTyMEHTHUPOBATh U OTCTAUBATH CBOE
MHeHue. OOyJarouicss CMOXKET:

® OmpeesaTh BO3MOXHBIE POJIM B COBMECTHOM JI€ATEIbHOCTH;
® Urparh ONPECICHHYIO POJIb B COBMECTHOU AESITETbHOCTH;

® [IPHHUMATh O3HIINIO COOCCETHNKA, TOHUMAS ITO3UIIHIO IPYTOTr0, Pa3InYaTh B €T0 PEUH
MHEHHUE (TOUKY 3pEHHsI), TOKA3aTeIbCTBA (ApPIYMEHTHI);

® OnpeAeisaTb CBOMU JEHCTBHA M JEUCTBUS NapTHEPA, KOTOPbIE CIIOCOOCTBOBAIU WM
IIPENATCTBOBAIN IPOJYKTUBHON KOMMYHHUKAIUU;

® CTPOUTh IIO3UTHBHBIE OTHOIIEHUS B IIpoliecce Y4YeOHOM M IO3HABaTEJIbLHOMN
JeSITENIbHOCTH;

® KOpPPEKTHO U apryMEHTHPOBAHHO OTCTAaUBATh CBOIO TOUKY 3PEHHUS, B JUCKYCCUU YMETh
BBIJIBUT'aTh KOHTPAPTYMEHTHI, Iepepa3upoBaTh CBOIO MBICIIb;

® KPUTHYCCKH OTHOCHUTBHCA K CO6CTB€HHOMy MHCHUIO, YMCTh IIPU3HABATDH OIINOOYHOCTh
CBOCI'O MHCHUA (eCJ'II/I OHO OIJ_II/I60‘{HO) " KOPPCKTHUPOBATH CI'O,

® [ipe/ylaraTh albTEPHATUBHOE pelleHNe B KOHPIUKTHONW CUTYalUH;
® BLIIEIATH OOIIYIO TOUKY 3pEHHUS B IUCKYCCHUU;

® IOrOoBapHBAaThCA O MpaBWIAX M BONpocax Uil OOCYXJEHUS B COOTBETCTBUH C
IIOCTABJICHHOM IIepe]l TPYIIIION 3a1auei;

® OpraHu3oBbIBaTh A((HEKTHBHOE B3aUMOJICUCTBUE B TpyIMIe (OMpeaensTh 00mue e,
pacIpenesaTh poJiv, TOTOBAPUBATHCS APYT C APYTOM U T. 11.);

® yCTpaHATh B paMKax JUaJora pa3pblBBI B KOMMYHHKAIIMH, OOYCIIOBJICHHBIC
HEMTOHUMaHUEM/HETIPUSITHEM CO CTOPOHBI coOeceqHuKa 3aaaud, (HOPMBI WU COJEPKAHUS
Jasora.

2. YMeHHe OCO3HAaHHO WCIIOJIb30BaTh PEYEBBIC CPEJCTBA B COOTBETCTBUH C 3ajaucit
KOMMYHUKAIUA JJI BBIPAKCHUSA CBOUX YYBCTB, MBICJIEN U HOTpC6HOCT€I>'I AJid TINTaHUPOBAHUA U
PETYJISIMHA CBOCH NEATENIbHOCTH; BIIAJICHHE YCTHOM M NMHChMEHHON PEYbl0, MOHOJOTHUYECKOU
KOHTEKCTHOU peubto. O0y4arouIniicss CMOXKET:

® OIIPCACIATh 3aa4y KOMMYHUKAIIUH U B COOTBCTCTBUH C HEl OT6I/IpaTB " UCII0JIB30BAaTh
PEUYCBLIC CPCACTBA,

® T[pE/CTaBIATh B YCTHOW WJIM MHUCHMEHHOHN (QopMme pa3BepHYTHIH IUIaH COOCTBEHHOI
NESITeNIbHOCTH;

® coOioaTh HOPMBI MYyOIMYHON pedH, perJaMeHT B MOHOJOre M JHUCKYCCUU B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a/1aueii;



® BBICKa3bIBaTh U 0OOCHOBBIBATH MHEHUE (CYK/IEHHE) U 3allpalliBaTh MHEHUE TapTHEPA
B paMKax JUayiora;

® IIpUHHUMATh PCIICHUC B X0/ AHaJI0ra M COrjiIaCoOBBIBATh €0 C CO6CC€I{HI/IKOM;

® CO3J1aBaTh NMCBbMCHHBIC TCKCTHI PA3JIMYHBIX THUIIOB C MCIIOJB30BAHHUEM HCO6XO,[[I/IMLIX
PEYEBBIX CPEACTB,

® JCIIOJIb30BAaTh CPCIACTBA JIOTHYSCKOM CBSI3U JJI1 BBIACIICHUSA CMBICJIOBBIX 0JI0KOB CBOETO
BBICTYIIJICHUSA

® UCIOJIb30BaTh BepOalbHBIE H HEBEpOATbHBIE CpEACTBA B COOTBETCTBUU C
KOMMYHUKATUBHOMW 3aJ1a4yei;

® OILICHHBATH 3(1)(1)CKTI/IBHOCTB KOMMYHUKAIIUU MTOCJIC €€ 3aBCPILICHHA.

IlnanupyeMsble NpeAMeTHbIE Pe3yJIbTAaThl H3YYEeHHs Kypca J0JIKHbI 00eCIeYnTh:

1 1) ¢dopmupoBanre nepBOHAYAIBHBIX CHUCTEMATH3MPOBAHHBIX IPEJICTABICHUH O
BEUIECTBAX, MX I[PEBpAIEHUSAX U MPAKTUYECKOM IPUMEHEHHM; OBJIAJICHUE IOHATHIHBIM
anmnapaToM M CUMBOJIMYECKUM S3bIKOM XUMUU;

2) oco3HaHue OOBEKTHMBHOM 3HAYMMOCTH OCHOB XHMHYECKOH HAyKH Kak o0JlacTH
COBPEMEHHOI'0 €CTECTBO3HAHUSA, XUMUYECKUX NPEBPAILEHUN HEOPraHUYECKUX U OPraHMYeCKHX
BELIECTB KAK OCHOBBI MHOTHUX SIBJICHUH KUBOI U HEKUBOM MTPUPO/IBI; YTIIyOnIeHHe IpeICTaBIeHUN
0 MaTepUaAIbHOM E€IMHCTBE MUPA;

3) oBiaJeHUE OCHOBAMU XMMMYECKOH T'PaMOTHOCTH: CIIOCOOHOCTHIO aHAIU3UPOBATh U
00BEKTUBHO OLIEHUBATh >KU3HEHHbIE CUTYallUH, CBSI3aHHbIE C XUMHEH, HaBbIKaMU 0€30I1aCHOTO
oOpallieHus ¢ BEIIECTBAMM, HCIOIb3YEMbIMU B IIOBCEIHEBHOM KU3HU; YMEHUEM aHAIU3UPOBATH
U IUIAHUPOBATh 3KOJOIMYECKM O€30IacHOe IOBEJEHHME B IIENAX COXPAHEHUs 3J0pOBbs U
OKpY>Karollei Cpebl;

4) ¢dopMupoBaHre yMEHHUH YyCTAHABIMBaThb CBS3U MEXIY peaJbHO HAOII0JaeMbIMU
XUMHUYECKUMH SIBICHUSAMHU U MPOLIECCAMHU, IPOUCXOJAIIUMUA B MUKPOMHUPE, OOBICHATH IPUUNHBI
MHOTroo0Opasusi BELIECTB, 3aBUCUMOCTb UX CBOWCTB OT COCTaBa M CTPOCHMUS, a TAKXKe 3aBUCUMOCTh
IIPUMEHEHUS BEIIECTB OT UX CBOWCTB;

5) npuoOpeTeHue oIbITa UCTIOJIb30BAaHMSI PA3IMYHBIX METOA0B U3yUCHHs BELIECTB!

HAOJIIOJIEHUS! 3a UX T[PEBpALllEHUSIMU TpU MPOBEAECHUM HECIOXKHBIX XMMHUYECKUX
9KCHEPUMEHTOB C UCIOJIb30BAHNUEM JJAOOPATOPHOI0 00OPYAOBAHUSI U IPUOOPOB;

6) QopMmupoBaHue TpPEACTABICHUH O 3HAYCHUH XUMHUYECKOW HAYKH B PELICHUU
COBPEMEHHBIX JKOJOTHUECKUX Ipo0JieM, B TOM 4YHCJIE€ B NPEAOTBPALIEHMH TEXHOTEHHBIX U
9KOJIOTUYECKUX KaTacTpod;

7) U1 chenbIX U cnaboBUAALIIMX 00yUarOIIUXCs: BIaJJleHUE TPaBUIaMH 3aIIMCH XUMHUYECKUX
dhopMyT C HCTIONB30BaHUEM PelibePHO-TOUEUHOM cucTeMbl 0003HadeHu JI.bpaiins;

8) 11t 00yUarOIIMXCsl C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/I0OPOBbSL: BJIaJICHHE OCHOBHBIMU
JOCTYITHBIMU METOJAMH HAYYHOTO IIO3HAHHUS, UCIIOJIb3YEMBIMU B XUMUH.

BbinmycKkHUK HayuHnTCS:

O XapaKTCPU30BaTh OCHOBHBIC METOAbI ITIO3HAHUA: Ha6J'IIO)IeHI/Ie, HU3MCPCHUC, SKCTICPUMCHT;,

® OIIMCHIBATh CBOMCTBaA TBCPAbIX, KHUIKHUX, Fa3006p33HBIX BCIICCTB, BBIACIAA HX
CYHICCTBCHHBIC TIPU3HAKU,

® DACKpPBIBATh CMBIC]I OCHOBHBIX XUMHUYCCKUX MMOHATHUH «aToM», «MOJICKYJIa», «XUMHUYECKHI
OJIEMCHT», «IPOCTOC BCIICCTBO», «CIIOKHOC BCIICCTBO», «BAJICHTHOCTH», «XHMHUCCKAs
peaKknua», UCIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUU,

® DACKPBIBATH CMBICII 3AKOHOB COXPAaHEHMsI MACChI BELIECTB, [IOCTOSHCTBA COCTABa, aTOMHO-
MOJIEKYJIIPHON TEOPUU;



®pa3IuyaTh XMMUYECKUE U (PU3HUECKUE SIBJICHUS;

®HAa3bIBATH XMMHUECKHUE DIEMEHTHI,

® OIIpE/IEIIATh COCTaB BEILECTB 110 UX (popMyiiam;

@ OIIPEIEIIATh BAJICHTHOCTh aTOMa JJIEMEHTA B COCIMHEHHUSX;

® OIIpECIIATh TUIl XUMUYECKUX PEAKLIUM;

®HA3bIBATh [IPU3HAKHU U YCIOBUS IIPOTEKAHUS XUMUYECKUX PEAKLIUN;

@ BbIABJIATH ITPU3HAKH, CBHACTCIBCTBYIOINHUE O IPOTCKAaHUH XHUMHYCSCKOHN p€aknun 1mpu
BBITIOJIHCHHUH XMMHNYCCKOI'O OIIbITA,

® COCTaBJIATH (DOPMYJITBI OMHAPHBIX COCTUHEHHUIA,

®COCTaBJISITh YPAaBHEHHS XMMUYCCKHX PEaKITUii,

® cOo0JTr0/1aTh MpaBuiia 0€30MacHOM PabOThI TPH MPOBEJICHUH OIBITOB;
®[10JIb30BaThCS JTA00PATOPHBIM 000PYIOBAaHHEM H MTOCYI0H;

® BEIYHCIIATH OTHOCUTENIEHYIO MOJIEKYJISIPHYIO i MOJISIPHYIO MacChI BEIIECTB;

@ BEIYHCIIATH MAaCCOBYIO JIOJIO0 XUMHUECKOTO AJIEMEHTa 10 (hOpMyJie COCTUHECHNUS;

®BLIYNCIIATH KOJIMYECTBO, 00bEM WIIM MAacCy BEIIECTBA MO KOJIUYECTBY, 00BEMY, Macce
peareHToB WU MPOAYKTOB PEAKIIHH;

® XapaKTepu30BaTh PU3NUECKHE U XMMHUECKHE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOJIOPO/IA;

®110JIy4aTh, COOMPATh KHUCIOPOJ U BOJOPOLL;

®pacro3HaBaTh ONBITHBIM ITyTEM Ia3000pa3HbIe BELIECTBA: KUCIOPO, BOJOPOL;
®DACKpBIBATh CMBICI 3aKOHA ABOraapo;

® DACKpBIBATh CMBICI MOHATHH «TETJI0BOH 3(h(HeKT peakum», «MOJSPHBIA 00BeM»;

® XapaKTepU30BaTh (PU3MUECKHE U XUMUYECKHE CBOMCTBA BOJBI;

®DACKPBIBATH CMBICII IIOHATHUS «PACTBOP»;

®BBLIUHCIIATH MAaCCOBYIO JIOJIIO PACTBOPEHHOI'O BEUIECTBA B PACTBOPE;

® [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MacCOBOU J10JIE PACTBOPEHHOIO BEILIECTBA;
®Ha3bIBATh COCITMHEHUS N3YUYEHHBIX KJIaCCOB HEOPTaHUYECKUX BEILIECTB;

®XapaKTepu3oBaTh (PU3MYECKHE U XUMHUYECKHE CBOWCTBA OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEUIECTB: OKCUJIOB, KUCIIOT, OCHOBaHUM, COJIEH;

® OIIPE/ICIISITh MPUHAIIICKHOCTD BEIIECTB K OTPEICIICHHOMY KJIACCY COCTMHCHHUIA;
® COCTaBJIATH (DOPMYITBI HEOPTAHUYECKUX COSAMHEHUN N3YYCHHBIX KIIACCOB;

®IIPOBOAUTH OIBITHI, ITOATBCPKAAIOIHUEC XHUMHUYCCKHC CBOMCTBaA HN3YUCHHBIX KJIAaCCOB
HEOPTraHNYECCKUX BEIICCTB,

®pacCro3HaBaTh OIBITHBIM IIYTEM PACTBOPBI KHUCIIOT U H.[CJ'IO‘ICﬁ 10 U3SMEHCHUIO OKPACKHU
HHIWKaATOopa,

@ XapaKTCPpU30BaATh B3aMMOCBA3b MCXKY Ki1aCCaMHU HCOPTaHUYCCKUX COCI[PIH@HHIZ;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona JI.1. Menneneena;



®00bBSICHATh (PU3MYECKHII CMBICI aTOMHOTO (TOPSIKOBOTO) HOMEpa XHUMHUYECKOTO
3JIEMEHTA, HOMEPOB I'PYIIIBI U Nlepuoaa B nepuoanyeckoit cucreme .M. Menneneena;

©® 00DBACHSATH 3aKOHOMCPHOCTHU HM3MCHCHHA CTPOCHHA aTOMOB, CBOMCTB DJICMCHTOB B
npeaciax MajabIX IECPUOJOB U I''TaBHBIX IOATPYIIIT;

O XapaKTCPU30BaATh XUMHUYCCKHUE OJICMCHTBI (OT BOgOpOga A0 Ka.]'H)I_[I/IH) Ha OCHOBEC HX
ITOJIOXKCHHUA B nepﬂozmqecxoﬁ CHUCTEMC I[I/I MeHneJIeeBa 1 0COOEHHOCTEH CTPOCHUSA UX ATOMOB;

®COCTaBIIATh CXEMbI CTPOCHHSI aTOMOB NEPBbIX 20 AIEMEHTOB MEPUOANYECKOW CHUCTEMBI
JI.. MenpeneeBa;

® DACKpPBIBATh CMBICII MOHATHH: «XUMHYECKas CBA3b», «QJICKTPOOTPULATCIIBHOCTL

® XapaKTepU30BaTh 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIECTB OT THUIA KPUCTATUINIECKOM
pEIIETKY;

® OIIPCACIIATE BU/ XHUMHYSCKOM CBS3U B HCOPraHNYCCKUX COCANHCHUAX

®11300paKaTh CXEMBI CTPOCHHSI MOJIEKYJ BEHIECTB, OOpa30BaHHBIX PAa3HBIMU BHJIAMHU
XUMHUUYECKHUX CBI3EH;

® pDACKpPLIBATh CMBICJI MOHSTUH «HOH», «KaTHuOH), «aHHUOH», «OJICKTPOJIUTHD?,
CHEIJICKTPOIIUTBD», «QJICKTPOJIUTHYCCKAA JUCCOHUALNA, «OKUCIIUTCIIb)», «CTCIICHb OKUCIICHUI»
«BOCCTAaHOBUTCIIb), KOKHUCIICHHUEC), KBOCCTAHOBJICHHC)),

® OIIPCACIIATh CTCIICHb OKMCIICHUA aTOMa 3JICMCHTA B COCTMHCHHUU,
® DACKpBIBAaTh CMBICII TCOPHUU BHCKTpOHHTquCKOﬁ JAUCCOLMalIU,
® COCTaBJIATh YPAaBHCHUSA BHCKTPOHHTH‘IGCKOﬁ JUucconuanyuy KUcCJaoT, menoqeﬁ, COHCﬁ;

@ 00BSCHITH CYHNTHOCTh MPOLIECCA ANEKTPOIUTUICCKON TUCCOIUAIIMN U PEAKIii HOHHOTO
oOMeHa;

® COCTABJIATH IIOJIHBIC U COKPAIICHHBIC HOHHBIC YPAaBHCHHUS pPCaKIIUU 06M€Ha;

® OIIPCACIIATh BO3BMOXKHOCTDh IPOTCKAHUA peaxunﬁ HMOHHOTO 06M€Ha;

@ IIPOBOAUTH PCAKINUH, ITOATBCPKIAOIINEC KauyeCTBEHHBIN COCTaB Pa3IMYHBIX BCIICCTB,

@ OIIPEACIIATE OKHUCIIUTECIIb 1 BOCCTAHOBUTCIID,

® COCTaBJIATh YPAaBHCHUA OKHCIHUTCIBHO-BOCCTAHOBUTCIIBHBIX peaKum”I;

® HA3bIBATH (l)aKTOpBI, BJIMAIOIIHUEC HAa CKOPOCTH XHUMHYSCKOM pcaKknuuu;
.KJ'IaCCI/ICI)I/II_[I/IPOBaTL XUMHUUYCCKHUEC PCAKIUHU I10 PA3JIMYHBbIM ITPHU3HAKAM,

® XapaKTCPU30BaATh B3aUMOCBA3b MCXKAY COCTaBOM, CTPOCHUEM U CBOMCTBaMH HEMCTAJIJIOB,

OIIPOBOAUTH OIIBITBI IIO ITOJYYECHHIO, CO6I/IpaHI/IIO U HU3YUYCHUIO XUMHUYCCKUX CBOMCTB
T 33006p33HBIX BCIHICCTB: YIJICKUCIIOI'O I'a3a, aMMHaKa,

®pacCrno3HaBaTh ONBITHBIM ITYTEM F33006pa3HLIC BCIICCTBA: yI“J'IeKI/ICJ'IHﬁ ra3 1 aMMHUaK;
® XapaKTCPU30BaATh B3aUMOCBA3b MCKAY COCTaBOM, CTPOCHUEM U CBOMCTBaMH MCTAJlLII0B;,

®HAa3bIBaTh OPraHMYCCKHE BEIIECTBA MO HMX (GopMylie: METaH, 3TaH, ITHIICH, METAHOII,
9TaHOJI, T JII/II_[epI/IH, YKCYCHaSI KHCJIOTA, aMI/IHOYKCYCHaH KHCJIOTa, CTCapI/IHOBaH KHCJIOTa,
OJICMHOBAs KUCJIOTa, IIF0K03a;

®OIICHUBATh BJIMSHHE XHMHUYECKOTO 3arps3HEHUs OKpYXKalollell cpeibl Ha OpraHu3M
YeJI0BEKa;



®IpaMOTHO o6pamaTbc;1 C BEIECTBAMHU B ITOBCEJHEBHOM KU3HU

®OMpeeIsITh BO3MOXXHOCTh MPOTEKAHUS PpeaKIuil HEKOTOPBIX  MpeICcTaBUTENeH
OpPraHMYECKUX BELIECTB C KUCIOPOJIOM, BOJIOPOJIOM, METAINIAMU, OCHOBaHUSIMU, TaJIOT€HAMMU.
BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYUHThCS:

0 3b106UCAMb U NPOBEPAMb IKCHNEPUMEHMATLHO 2SUNOmME3bl O XUMUYECKUX CBOUCmBax
eewecms Ha OCHOBe UX COCMABA U CMPOEHUs, UX CHOCOOHOCMU 6CIYNAMb 8 XUMUYECKUe Peakyul,
0 xapakmepe u nPoOyKmMax pasiudHblX XUMUYECKUX PeaKyull,

e Xxapaxkmepu3zoseams eewjecmea no cocmasy, CmpoeHuro u ceolcmeam, ycmanasiueaniob
I’lpu'iuHHO'CJZGOCWlGeHHble C6A3U M@chay OaHHBIMU xapakmepucmukamu eewiecmea,

®cocmasnams MONeKYIApHble U NOJIHble UOHHbIe VPABHEHUS NO COKPAUeHHbIM UOHHBIM
VPABHEHUAM,

®/1DOCHO3UPOBAMb CnocooHOCmb eeuecmea npoAe6Iims oKucjiaumeilibHvle uiau
B80CCMAHOBUMETIbHBIE CBOUCNEA C yuwemom cmenenel OKUCIeHUs. 2/1eMEHMO8, 6x0<);zu;ux 6 eco
cocmaes,

®cocmasiAamy YpAaeHEeHUA peam;uﬁ, coomeemcmeyrouux nocne008amenbHoCmu
npeepaweﬁuﬁ HeopcaHUu4YeCKux sewecme pasiluinblx Kilaccoes,

e gvl0sU2AMb U npoeepAntb IKCNEPUMEHMAIbHO cUnomesbl 0 pe3yilbmanmax 8030eliCmeus
pa3nuvdHblX qbaKmopoe HA UBMEHEeHUe CKopocmu XUMUYECKOU peaxkyuu,

®1/CNOIb306aMb NPUOOPEmeHHble 3HAHUS Ol IKONOSUHECKU 2PAMOMHO20 NOBEOCHUs 6
OKpyofcaioueti cpeoe;

®1{CNONIL306ANb l’lpl/l06p€m€HHbl€ Klrovyesble KOMnemenyuu npu 6blnoJHEHUU npoeKmoes u
y’{€6HO-uCCJZ€aOBClm€]ZbCKMx 3a0ay no U3y4eruro CGOIZCWZG, cnocobos NOJIYyYeHUsl U pacno3Haeanus
eeuecmes,

® 00LEKMUBHO oyerueanlob MH¢0pMa1/ﬂ/ll0 0 eeujecmeax U XuMuveCcKux npoyeccax,

® KPUMUUECKU OMHOCUMBCA K NCEBOOHAYYHOU UHpOpMayuu, HedoOpoCoO8eCcmHOU peKiame &
cpeocmeax Maccosoli uHgopmayuu;

®0CO3HABaMb 3HAYEeHUe meopemuiuecKux BHAHUL NO  Xumuu 01 I’lpCleull€CK01/7
oesimenbHOCmU yenoeeka,

©C030a8amb MOOeU U cXembl OJisl peuleHusl Y4eOHbIX U NO3HABAMENIbHBIX 3a0at, NOHUMAMb
He0bX00UMOCMb COON0OeHUsT NPeONUCAHUL, NPeONacaemMblX 8 UHCMPYKYUSAX NO UCHONb30BAHUIO
JleKapcma, cpeocms ObIMoBoU XumMuu u op.



Conep:xanue y4ye0HOro Kypca

B cucteme ectecTBeHHOHAYYHOTO 00pa30BaHUSI XUMUS KaK Y4eOHBIN MpeaMeT 3aHUMAaeT
BXHOEC MECTO B IO3HAHWHM 3aKOHOB NPHUPOJBI, (OPMHUPOBAHWUU HAYYHOW KApTHUHBI MHPA,
CO3/IaHUU OCHOBBI XMMHUYECKUX 3HAHUH, HEOOXOJUMBIX JUIsi TIOBCETHEBHOM KH3HU, HABHIKOB
3I0pOBOTO M 0€30IMMaCHOTO JIJIsl YEJIOBEKA M OKpPYXKAIOIIeH ero cpeapl 00pasza KM3HHU, a TaKXKE B
BOCIIUTAHUHU SKOJIOTUYECKON KYIbTYpPHI.

VYenenrHocTh  M3y4eHHS] XHMHH CBS3aHAa C  OBJAJACHHEM XHUMHYECKHM  SI3BIKOM,
coOnrofeHreM MpaBui 0e30MacHO pabOThl MPU BHIOTHEHUH XUMUYECKOTO JKCIEPUMEHTA,
OCO3HaHMEM MHOTOYHUCIICHHBIX CBA3EH XMMHUU C IPYTUMH MPEAMETaMHU IIKOJIBHOTO Kypca.

[Iporpamma BkITtOYaeT B ce0s OCHOBBI HEOPTAHUUYECKOM U OPraHUYECKON XUMHH. | TaBHOIM
uJeel MporpaMMbl SIBIISIETCS CO37aHuE 0a30BOTO KOMIUICKCA OIOPHBIX 3HAHWW O XUMUH,
BBIPQKEHHBIX B (JOPME, COOTBETCTBYIOIICH BO3pACTy 00YUAIOIIUXCS.

B conepkanum ngaHHOTO Kypca TMPEACTaBICHBI OCHOBOTIOJATAIONINE XWMHYECKUE
TEOPETHUUECKUE 3HAHMSI, BKIIFOUAIOIINE U3YUYEHHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH MX
CBOMCTB OT CTPOCHHUsI, MPOTHO3UPOBAHUE CBOMCTB BEIIECTB, MCCIEIOBAHUE 3aKOHOMEPHOCTEH
XUMUYECKUX TMpPEBpalleHUl W NyTel yIpaBieHUs HUMHM B LEISAX MOJYyYEHUsS BEUIECTB U
MaTepHUasoB.

TeopeTnyeckyro OCHOBY U3Y4YEHHUSI HEOPraHMYECKON XUMHUU COCTABIISIET ATOMHO-
MoOJIEKyJIsipHOe ydeHue, llepuoamueckuit 3akon .M. MennaeneeBa ¢ KpaTKUMHU CBEACHUSIMHU O
CTPOCHHUM aTOMa, BUJAX XHMMHUYECKOM CBS3M, 3aKOHOMEPHOCTAX IPOTEKAHUS XUMHUYECKUX
peaKuuid.

B wu3yuenum Kkypca 3HauuTENbHAas POJIb OTBOJUTCA XHUMHUYECKOMY 3SKCIHEPUMEHTY:
MIPOBEJCHUIO MPAKTUYECKUX U JIaOOpaTOPHBIX pabOT, ONMUCAHMUIO PE3YJIbTaTOB YYEHUYECKOTO
HKCIEPUMEHTA, COOIIOICHUIO HOPM U MpaBMIl 6€3011aCHOM paboThl B XUMHUECKOW 1abopaTopuu.

Peanu3zanus nanHOM nporpamMmsl B rpoliiecce 00y4eHHs MO3BOJIUT 00y4YaOUIMMCS YCBOUTD
KJIFOUEBbIE XUMUYECKUE KOMIIETEHIIMU U MOHATh POJb U 3HAYEHUE XUMUH CPEIH APYTHX HAyK O
IIPUPOJE.

Nzydyenne mnpenmera «Xumus» B 4YacTH (opMupoBaHUS Y OOYyYarONIMXCS HAYYHOTO
MHPOBO33pPEHHUS, OCBOCHHS OOIEHAYYHBIX METOJOB (HAOIIOJCHUE, W3MEPEHHE, DKCIICPUMEHT,
MOJICJIUPOBAHUE), OCBOCHHS MPAKTUYECKOrO0 MPUMEHEHHUS HAyYHbIX 3HAHUM OCHOBAHO Ha
MEXITPEAMETHBIX CBS3SX ¢ peaMeTamu: «buomnorusy, «I'eorpadus», «cropusi», «Jluteparypay,
«Marematuka», «OCHOBBI 0€30MACHOCTHU KH3HEACATEIbHOCTHY, «Pycckuil s3bIk», «DU3MKay,
«OKOJIOTHD.

IlepBoHauya/IbHbIE XMMHYECKHE TOHSTHSA

[Ipenmer xumuu. Tera u eewecmea. OcHoGHble MemoObl NO3HAHUA: HAOIIOOEHUe,
usmepeHue, skcnepumenm. OU3NUECKUE U XUMUYECKUE sABJICHUS. UMCThIe BEIECTBA U CMECH.
CniocoOsl pasneneHus cMeceil. AToM. Moiekyna. XUMHAYECKHH 3JIEMEHT. 3HAKU XUMHUYECKHUX
sanemeHToB. [IpocThie u cioxHble BemiecTBa. BaeHtHOCTh. 3axkonm nocmosincmea cocmasa
sewjecmsa. Xumuueckue popmyisl. Haekcsl. OTHOCUTEIbHAS AaTOMHASI U MOJIEKYJISIpHAsi MACCHhI.
MaccoBast 10151 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHHMH. 3aKOH COXPAHEHHUS MacChl BEILECTB.
Xumuyeckue ypaBHeHHA. KodpduimeHtsl. YcinoBus M MPHU3HAKKA MPOTEKAHHUS XUMHYECKHX
peakuuii. Mo — eAMHUIA KOJIMYECTBA BellecTBa. MossipHas macca.

Kucaopoa. Boxopon

Kucnopon — xuMmudeckuid aieMeHT W Tpoctoe BemecTBo. Ozon. Cocmas 8030yxa.
dusnueckue M XHMHUYECKHE CBOMCTBa Kuciopona. llomydeHne M NpUMEHEHHE KHUCIOPOJa.
Tennosou s¢ppexm xumuueckux peaxyuti. Ilonamue 06 3K30- U IHOOMEPMUYECKUX PEAKYUSX.
Bopopoa — xuMuueckuid 3JIEMEHT U MPOCTOE BeleCTBO. DU3HMUECKHE U XUMHUYECKHUE CBOMCTBA
Bogopoza. Ilonydenue Bonmopoaa B nabopatopuu. Ilonyuenue 800opoda 6 NPoMbIULIEHHOCHU.
Ilpumenenue 6odopooa. 3akon ABoraapo. MoisipHbiii 00beM ra3oB. KauecTBeHHBIE peakliuu Ha
ra3oo0pasHble BellecTBa (KUCIOpoAd, Boaopoa). OObeMHbIe OTHOIICHHS T'a30B MPH XUMHYECKHX
peaKIusX.

Boaa. PacTBopsl



Booa & npupooe. Kpyeosopom 600vl 6 npupode. Quauyeckue u XumudecKue c8ouUcmed
600b1. PactBOpBI. Pacmeopumocms eujecms 6 sode. KoHueHTpalus pacTBOpoB. MaccoBas nonst
pacTBOPEHHOTO BEIIECTBA B PACTBOPE.

OcCHOBHBIE KJIaCChl HCOPTaHMYECKUX COeTMHEeHUIt

Oxkcunpl. Kmaccudukamnus. Homenknarypa. @usuueckue ceoticmea okcuoo8. XUMHIECKUE
cBoiicTBa OKcUIOB. [lonyueHue u npumeHnenue oxcudos. OcHoBanus. Kraccudukanus.
Howmenknarypa. @usuueckue ceoucmea ocHosanui. Illonyyenue ocnosanui. XHUMUYECKUE
cBoiicTBa ocHoBaHMM. Peaxnus neifrpanuzanuu. Kucnotsl. Knaccupukanus. Homenknatypa.
Quszuueckue ceorucmea xucrom.llonyuenue u npumenenue Kuciom. XUAMHYECKHE CBOWCTBA
kucioT. WMupnukatopel. M3MeHeHHE OKpacKd HWHAMKATOPOB B paszinyHbiX cpenax. Counw.
Knaccudukanus. Homenknarypa. Qusuueckue ceoticmea coneti. [lonyuenue u npumenenue conell.
XUMHUECKUE CBOWCTBa coyieid. ['eHeTHueckass CBsI3b MEXAY KIacCaMM HEOPraHUYeCKHX
coemuHEeHUI. [Ipobriema 60e30nacHo2o UCNONBL30BAHUS GeWECME U XUMUYECKUX Peakyull 6
nosceonesHouU dcusHu. TokcuyHvle, 20produe u 83pbl0ONAcHble gewecmaad. bvimosas xumuueckas
2PaMOmMHOCb.

Ctpoenue atoma. Ilepnoanyeckuii 3aK0H U NMEePUOINYECKAA CHCTEMAa XHMHUYECKHX
anemMenToB .. MeHaeeeBa

Ctpoenue artoma: siApo, dHEpreTHUecKuid ypoBeHb. Cocmag saopa amoma: npomowsl,
neumponvl. HMzomonsi. Ilepuognueckuit 3akon [[.M. Menpneneea. Ilepuommueckas cucrema
xumudeckux sneMmeHtoB J[.M. MenneneeBa. ®PU3NYECKUIl CMBICT aTOMHOTO (TIOPSIKOBOTO)
HOMEpPa XMMHYECKOTO0 JIEeMEHTa, HOMepa IPYIIbI U IEpUoia NeprUoIndecKkor cuctembl. CTpoeHue
HSHEPreTUYECKUX YPOBHEH aTOMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB NEPUOINYECKON CUCTEMBbI
J.. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB aTOMOB XMMHYECKHUX 3JIEMEHTOB U UX
COCIMHECHUI Ha OCHOBE IOJIOKEHUA B nepuoaudeckon cucreMme .M. MenneneeBa u crpoeHus
aroma. 3Hauenue [lepuoanueckoro 3akona JI.1. Menneneena.

CtpoeHue BelecTB. XUuMU4ecKasi CBA3b

OnexmpoompuyamenbHOCMb AMOMO8 XUMUYECKUX d1emenmog. KoBalleHTHas: XUMHUYECKast
CBsI3b: HEMOJISIpHAs U MosipHast. [lonsamue 0 6000POOHOU C8A3U U ee BIUAHUU HA du3uyecKue
ceolicmea eewecms Ha npumepe 600vl. VoHHas CBs3b. Mertamumdeckass CBs3b. [unsi
KPUCALIUYEeCKUX PeuemoK (AmomMHas, MOJeKVIAPHAS, UOHHASL, Memaliuieckas). 3asucumocms
@uszuueckux ceoticmea geujecms om muna KpUCMaiIudeckou peuemku.

XuMHYeCKUe peakuuu

Ilouamue o ckopocmu Xxumuueckou peakyuu. Paxmopwvl, GIUAIOWUE HA CKOPOCHb
xumuueckou peaxyuu. Ilonamue o kamanuzamope. Knaccupukanuss XUMAYECKUX PEAKIUI MO
pa3IMYHBIM IPU3HAKAM: YHCIY M COCTAaBY HCXOJHBIX M IIOJYYEHHBIX BEIIECTB; U3MEHEHHIO
CTeNeHEeN OKUCIICHHUSI aTOMOB XMMUUYECKHUX 3JIEMEHTOB; MOTJIOIIEHUIO UM BBIJICJICHUIO SHEPTUH.
DIIEKTPONIMTHYECKAs TUCCOLUALMS. DIIEKTPOIUTHI U HEANEKTPOIuThl. loHbl. KaTHOHBI M aHUMOHBL.
Peaknmu  woHHOro oOMeHa. YCIIOBUS ~ NPOTEKaHUS  peakUuid  HOHHOTO  OOMeEHa.
DJIEKTPOJIMTUYECKAST JIUCCOLMAlMA KHUCJIOT, 1Imenoded U cojed. CTeneHb OKHUCICHHUS.
OrnpezenieHne CTENEHU OKUCIEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB B COeTUHEHUAX. OKUCIUTEITb.
BoccranoBurens. CynHOCTh OKMCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN.

Hemerasbl IV — VII rpynn 1 ux coeiuHeHus

[TonoxxeHne HeMETAINIOB B MNEPUOJWYECKOM CHCTEME XMMHUYecKux snemeHToB JI.H.
MenpeneeBa. OOuue cBoiicTBa HeMeTalIoB. ['aioreHsl: pU3ndYecKkue U XUMUYECKHE CBOWCTBA.
CoenuHeHus TajoOreHOB: XJIOPOBOJOPOJ, XJIOPOBOAOpoAHas kuciaora u ee coiu. Cepa:
buznyeckue U xuMuueckue cBoicTBa. CoelMHEHUs! Cepbl: CEPOBOAOPOI, CYIbGUABI, OKCHIbI
ceppl. CepHasi, ceprucmas u cepo8o0OpOOHAs KUCIOMbl W UX CONH. A30T: (U3NYCCKUE U
xuMuyeckue cporctBa. Ammuak. Conu ammoHusl. Okcuibl a30Ta. A30THasi KACJIOTA U €€ COJIU.
®ochop: pmsuueckne n xumuueckue cBoiictBa. Coemmuenus docdopa: okcun docdopa (V),
oprodochopHas kucioTa M €€ COJM. YTrhepod: (u3uueckue M XHUMHUYECKHE CBOWCTBA.
Annomponus yenepooa: aimas, epagum, kapoun, @yriepenvt. CoeTUHEHUS YTIEpoaa: OKCHJIBI
yraepona (1) u (IV), yronpHas kucioTa u ee conu. Kpemnuii u e2o coeoureHusl.



MeTtanabl M UX COeIMHEHUS

Ilonosicenue memannos 6 nepuooudecKol cucmeme Xumudeckux snemenmos JH.
Menoeneesa. Memannvi 6 npupode u obwue cnocodvl ux nonyuenus. Obwue Quszuyeckue
ceoticmea memainnog. OOIIMEe XUMHUYECKHE CBONCTBA METAJUIOB: PEAKIMU C HeMeTalaMH,
KHCIIOTAMH, COJISIMH. DNIeKMmpoxumuieckuti psio Hanpsaxcenutl memannog. 1llenodnpie MeTamisl u
ux coenuuenus. lllenouno3emMenbHbIE METAUIBI U UX COCTUHEHUS. ATIOMUHUNA. AM(OTEPHOCTH
OKcHJa | ruapokcuaa amomunus. JKenezo. CoenuHEHHUS Kejle3a M WX CBOHCTBA: OKCHJIBI,
ruapokcuasl u conu xenesa (11 u III).

IlepBoHayabHBIE CBeJeHUS] 00 OPraHUYECKUX BellecTBAX

[lepBoHauyanbHbBIE CBEICHUS O CTPOCHUU OPTaHMYECKUX BEIIECTB. YTJICBOJOPOIbI: METAH,
9TaH, OTWICH. Hcmounuku  yenegoo0opooos:  Npupoowuvlii  2das,  Hegmb,  VeoIb.
Kucnoponconepxaiue coeIuHEHHUS: CHOUPTHI (METAHON, STaHOJN, TIUIEPHUH), KapOOHOBBIC
KHCIIOTHI (YKCYCHAasi KHCJIOTa, aMHHOYKCYCHAsl KHCJIOTa, CTEAPHHOBAS M OJICMHOBAsT KHCJIOTHI).
buonornueckn BakHBIE BELIECTBA: JKHUPBI, TJIOKO3a, OCNKH. Xumuyeckoe 3azpssHeHuUe
OKpyHrcaroujeli cpeovl U e20 NoCae0CmaUs.

Tunbl pacueTHBIX 3a1a4:

1. BrrurcieHre MaccoBOM JTOJIM XUMHYECKOTO 3JIEMEHTA 110 POpMYJie COSTUHCHHS.

Ycemanosnenue npocmetiweti gopmynsl eujecmea no MaccosviM OOJNAM XUMUHLECKUX
91eMEeHMO8.

2. Brruncnenus mo XuMHYECKUM YPaBHEHHSIM KOJIHUECTBA, 00beMa, MAacChl BEIIECTBA
0 KOJIMYECTBY, 00bEMY, Macce PearcHTOB WJIH MPOIYKTOB PEaKIIHH.

3. Pacyet MaccoBoii JOIM pacCTBOPEHHOTO BEIIECTBA B PaCcTBOPE.

IIpumepHbIe TEMbI IPAKTHYECKUX PaldoOT:

1. JlaGopatopHoe 000pyaoBaHue U pueMbl oOpatieHust ¢ HuM. [IpaBuia 6e3omacHoi
paboTHI B XUMUYECKOH JIa0OpaTOpHu.

2. OuucTKa 3arpsA3HEHHOI IOBapEHHOM COJIH.

3. [Ipy3HaKky TPOTEKAHUS XUMUYECKUX PEAKIIUH.

4. ITony4yenue kuciopoaa U U3y4eHHUE €ro CBOMCTB.

5. [Tonydyenue Bog0OpO1a U U3YYEHUE €r0 CBOMCTB.

6. IIpuroroBneHue pacTBOPOB C ONPEACICHHOW MAacCOBOM JOJIEH PAaCTBOPEHHOI'O
BEIICCTBA.

7. Pemenne skcnepuMeHTalbHBIX 3a7ady 10 TeMe «OCHOBHBIE  KJIACCHI
HEOPraHUYECKUX COCAUHECHUN.

8. Peakiiun nonHoro oomeHa.

9. Kauecmeennvie peakyuu na uonvl 6 pacmeope.

10. Tonyuenue ammuaxa u uzyuenue e2o c60UCMS.

11. Ilonyuenue yenexucnozo eaza u uzydeHue e2o c60UCmS.

12. Pewenne skcniepumenTanbHblX 3aga4 1o reme «Hemeramisl IV — VII rpynn u ux
COCTUHEHUIY.

13. PeleHue skcriepuMEHTANBHBIX 3a/1a4 110 TeMe «MeTallibl U UX COCIUHEHUD).

Coneprxanue yueOHOro mpeamera 8 kiacc

HavanbHble NOHATHSA U 3AKOHBI XUMUH
Tena u BemectBa. CBOHCTBa BEIMIECTB. JTaJOHHBIC (DU3MYECKHE CBOIMCTBA BEIIECTB.

Marepuanbl 1 MaTepuanoBefieHue. Posib XUMHH B )KU3HH COBPEMEHHOTO o0miecTBa. OTHOIIICHUE
00IIeCTBa K XUMHHU: XeMOPHIUSI U XeMOPOOHsL.

Meroapl u3ydeHusi xumuu. HaOmonenme. DxcriepumeHT. MonenupoBanue. Mojenu
MaTepualbHbIe U 3HAKOBBIE WJIM CUMBOJIbHBIE.

lazer. JKugkoctu. TBEpable BemiecTBa. B3anMHble MEepexoipl MEXIY arperaTHbIMHU
COCTOSIHMSIMH BEIIIECTBA: BO3TOHKA (CyOmuManus) u aecyonumanusi, KOHACHCAlUs U HCTIapeHHe,
KPUCTAJUIM3aLKs U [IJIaBJICHUE.

Ousnyeckue sBieHUsA. YucTeie BenecTBa U cMeCU. [ OMOreHHbIe U TETEPOTEHHBIE CMECH.



Cmecu ra3oobpasHble, xuakue U TBEpAbIE. CHOCOOBI pa3/eleHus CMecel: NeperoHKa, WIiIH
JUCTWUISALMS,  OTCTauBaHWe, (UIBTPOBAHUE,  KPUCTAJUIM3ALMUS  WJIM  BbIapUBaHHUE.
Xpomatorpadus. [IpumeneHne 3Tux crmoco0oB B 1a00paTOPHOM NMPaKTHKE, HA TIPOU3BOJICTBE U B
OBITY.

XUMHYECKUE DIIEMEHTBl. ATOMBI M MOJIEKYJbl. [IpocTele M CJIOKHBIE BEHIECTBA.
Annorponus Ha npumepe Kuciaopoaa. OCHOBHbBIE TOJOKEHUS aTOMHO-MOJIEKYJIIPHOTO YUEHUS.
Nonbl. BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUS.

3Haku (CHMBOJIBI) XUMHUYECKHX dJIeMEHTOB. HMHQopmainus, KOTOpyI0O HECyT 3HAKH
XUMHYECKHX DJIEMEHTOB. OTHMOJIOTHSI Ha3BaHUM HEKOTOPHIX XMMHMYECKHUX 3JIEMEHTOB.
[Tepuonuueckas Tabnuua xumudeckux snemeHToB JI. M. MenzeneeBa: KOpOTKOIIEPUOAHBIA U
JUIMHHOTIEpUOIHbIN BapuaHThl. [leprosl u rpynmnsl. ['maBHas u noGoyHas NOATPYNIbL, WK A- 1
B-rpynnel. OTHOCUTENBHASA aTOMHAs Macca.

Xumunyeckue (opmynbl. Muaekcsl U ko3@duipentsl. OTHOCUTENbHAS MOJEKYJIApHas
macca. MaccoBast 10711 XMMUYECKOI0 3JIeMEHTa B coequHeHuu. MHdopmanus, KoTopyro HecyT
XUMUYECKHE (POPMYIIHIL.

BanentHocts. CTpykTypHble (QOpMysbl. XUMHYECKHE D3JIEMEHTHI C IOCTOSIHHOM H
NEPEMEHHOI BaJICHTHOCTHIO. BBIBOA (popMyiibl coequHEeHMs TO BajeHTHOCTH. OnpernencHue
BAJIEHTHOCTH XHMMHUYECKOro 3jeMeHTa 1o Qopmysne BemecrtBa. CocTaBlieHHE Ha3BaHHM
COCIMHEHMUI, COCTOSIIIMX M3 JBYX XHWMHUYECKUX DJIEMEHTOB, [0 BaJE€HTHOCTU. 3aKOH
IIOCTOSTHCTBACOCTaBABEILECTB.

XuMmudeckue peakuuu. PeareHTsl U IpoayKThl peakuyu. [I[pu3Haku XUuMUYECKUX peaKIuil.
VYcnoBusd HMX TNpOTeKaHWsT M IpeKpalleHus. Peakumm TopeHHsA. OK30TEpMUYECKHE W
SHJOTEPMUYECKHUE PEAKIINH.

3aKOH COXPAaHEHHs MAcChl BEMIECTB. XUMUYECKUE ypaBHEHHsI. COCTaBICHUE XUMHUECKUX
ypaBHeHHH. MHpOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHHE.

Knaccugukarus XuMHUeCKuX peaklyii 0 COCTaBy M YUCIY PEareHTOB U MIPOAYKTOB.
Tumbl XUMHYECKUX peakiuid. Peakiiuu coequHeHUs, pa3ioKeHUs, 3aMEIEeHUs U OOMEHa.
Karanuzaropsl u karaims. JleMoHcTpanumn

*  Kosmekuust MmaTepuanoB U U3€IUN U3 HUX.

* Mogenu, ucnonb3yeMble Ha ypokax (GU3UKH, OMOJIOTHH U Teorpaduu.

*  OObEMHBIE U IIAPOCTEPIKHEBBIE MOIETTN HEKOTOPHIX XUMUUECKHUX BEIIECTB.
*  Mogaenu KpUCTaININYECKUX PEIIETOK.

* CoOupanue mnpubopa mjig TIOJYyYCHHS Traza W TPOBEpPKa €ro Ha
TCPMETUYHOCTD.

¢ Bo3sronka CyXoro JjbJa, noJga nujiu Ha(l)TaJ'II/IHa.

* Arper ATHBIC COCTOSHUSA BOJBI.

e PaszneneHne IByX HECMEIIMBAIOIIMXCS  JKUAKOCTEH C  MOMOIIBIO ACIUTEILHON
BOPOHKH.

* Jluctumnsitop u ero pabora.

* VYcranoBKa U1 QUIBTPOBaHUS U €€ padoTa.

* VYcTaHOBKa /I BBITAPUBAHMS U €€ padoTa.

»  Komnekuus OBITOBBIX TPUOOPOB 115 PUIBTPOBAHUS BO3IyXa.

* Pazgenenue kpacsiero BeuiecTna guomactepa ¢ IoMOLIbIo OyMaXHOH XpoMaTorpaguu.

*  Mopaenu alIOTPONMHBIX MOIU(MUKAIINN YTIEPOaa U CePHI.

* IlonmydeHue 030Ha.

+ Tloprpersi 1. 5. Bepuemuyca u JI. 1. Menneneesa.

*  KopoTKkonepuoaHbli W JIMHHONEPUOAHBIN BapuaHThl [lepunoanueckoit cuctemst /. U.
MenneneeBa

* KoHCTpyHpoOBaHHE MAPOCTEPKHEBBIX MOJICIICH MOJIEKYII.



* Anmnapar Kunmna.
* Pasnoxxenue 6uxpomara aMMOHHUSI.
* T'opeHue cepbl U MArHUEBOM JICHTHI.
* Tloptperst M. B. JlIomonocoBau A. JI. JlaBya3be.
*  OnbIThl, WUTHOCTPUPYIOLIKE 3AKOH COXPAHEHUS MACChl BEIIECTB.
» Topenue docdopa, pacTBopeHne IPOAYKTa TOPEHHSI B BOJE U UCCIIEI0BAaHUE
IIOJIy4EHHOT'O pacTBOpa JIAKMYCOM.
*  B3saumopneiicTBUE COJITHON KUCIOTBI C IUHKOM.
* Tlonyuenue ruapokcuna menu(Il) u ero pasznoxkeHue npy HarpeBaHUU.
JlabopaTopHble ONBITHI
1. O3HakomIIeHHE ¢ KOJUIEKIIMEH J1a00paTOPHOM TOCY/IBI.
2. IlpoBepka npubopa s MOTydeHHsI Ta30B HA Te€PMETUYHOCTb.
3. O3HakOMJICHHE ¢ MUHEpaJIaMH, 00pa3yIONIMMHK IPAHUT.
4. TlpuroroBiieHHE TeTEPOr€HHON CMECH IMOPOIIKOB CEpPhl U XKeje3a U UX
paszeneHue.
5. BzaumogeiicTBre pacTBOPOB XJIOPHI0OB U HOJUI0B KaJisl C paCTBOPOM HUTpaTa cepedpa.
6. ITomyuenue ruapokcuaa mean(ll) u ero B3anMoaecTBIE C CEPHON KUCIOTOH.
7. BzaumopeiicTBre pacTBOpa COAbI C KUCIOTOM.
8. IlpoBepka 3ak0OHA COXpaHEHHUS MAcChl BEIICCTB HA IPUMEPE B3aUMOICHCTBUS MIETOUN U
KHCIIOTBI.

9. IlpoBepka 3aKOHA COXpaHEHHS MACCHI BEIIECTB Ha TIPUMEPE B3aUMOJICHCTBUS ETOYH U COJIU
xkenesa (I11).

10. PasnokeHHe MmepoKcHia BOJOPOAA ¢ MOMOIIIbI0 okcuaa mapranma (IV).

11.3amenienue xxene3oM MeJId B METHOM KyIopoce.

IIpakTH4eckue padoThI

1. 3nakomcTBO ¢ JaboparopHbIM oOopynoBaHueMm. [lpaBuina TeXHMKH O€30MACHOCTH
npu paboTe B KabuHeTe XuMuHu. HekoTopeie BBl padoT.

2. Ananms mouBsl (aHAIOT PabOTH « OYUCTKATIOBAPEHHOM COJIM).

BaskHeiilue npeacraBuTe/ M HeOprannyeckux Bemects. KojimuecTBeHHbIE OTHOLIEHUS B
XUMHHU
CocraB Bo3ayxa. [Tonstre 06 00bEMHOI J10J1€ KOMIIOHEHTA IPUPOJIHON ra30BON CMECH —
Bo3ayxa. Pacuér 00bEMa KOMIIOHEHTA ra30BOM CMECH 10 €r0 00BEMHOM /10J1€ U HA00OPOT.
Kucnopona. Ozon. [lonyuenne kucinopoma. CoOupanue u pacro3HaBaHUE KUCIOPOIa.
XuMUYecKre CBOMCTBA KUCIOPO/Ia: B3aUMOEHCTBHE ¢ METaJlJIaMH, HEMETaJJIaMH U CJIOKHBIMU
BeuiectBamu. [Ipumenenne kucinopona. KpyroBopor kuciaopoia B Ipupo/ie.
Oxkcunsl. O0pazoBaHue Ha3BaHUN OKCUAOB MO Ux Gopmynam. CocraBieHue GopMy OKCHIIOB
0 UX Ha3BaHUAM. [IpeacTaBuTen OKCHIOB: BOJA U YIIEKUCIBIN ra3, HerameéHas n3BeCTb.
Bonopoa B npupose. ®usznyeckue 1 XMuMHUECKHUE CBOMCTBA BOJOPOAA, €TI0 MOITYyUYCHUE
U IPUMEHEHUE.
Kucnotsl, ux coctaB u knaccuduxanus. Muaukaropsl. Tabnuiia pacTBOPUMOCTH.
ConsHas 1 cepHas KMCIOTbI, UX CBOWCTBA U IPUMEHEHHUE.
Counu, ux coctaB u Ha3BaHus. PacTBopuMocCTh cosneii B Boze. [IpeacraBurenu
COJICH: XJIOpHU HATpHs, KapOoHAT HaTpusl, hocdar Kanbuusl.
[TocTostnnas ABoraapo. KonnuectBo BemiectBa. Moiib. Mosnsipaast macca. Kparublie
€IMHUIBI U3MEPEHUS KOJTUYECTBA BEUIECTBA — MHJIJTUMOJIb U KUWJIOMOJIb, MIJLTUMOJISIPHAS U
KUJIOMOJISIpHAsl MacChl BELIECTBA.

Pacu€tsl ¢ MCMOAb30BaHHEM MOHATHUNA «KOJWYECTBO BELIECTBA», «MOJISIPHAs Maccay,
«TOCTOSIHHAsA ABOTraapo».

3akoH ABorazpo. MomnsipHbIi 00bEM ra3000pa3HbIX BEIIECTB.
OTHOCHUTENbHAS INIOTHOCTh OJHOTO ra3amno APyromy.



KpatHbie enuHMIBI HW3MEpPEHHS — MHIJUIMMOJISIPHBIA M KHJIOMOJIAPHBIH  OOBEMEI
ra3000pa3HbIXBEIIECTB.

Pacuérel ¢ uCnosb30BaHWEM IOHATHM «KOJMYECTBO BEIECTBA», «MOJIApHAs Maccay,
«MOJISIPHBII 00BEM ra30B», «IOCTOSHHAS ABOTaJIpoO».

Pacuérel ¢ MCIIONB30BaHMEM MOHATHM «KOJHMYECTBO BEILECTBA», «MOJSPHAs Maccay,
«MOJISIpHBII 00BEM ra3oBy, «4UCI0 ABOTapo».

I'uapocdepa. KpyroBopot Bozb! B ipupojie. Pu3ndeckue 1 XMMHUYECKUE CBONCTBABOIbI:
B3aMMOJCICTBHE C OKCUAAMH.

OcHoBaHus, MX cocTaB. PacTBopuMOCTh OCHOBaHMII B Boje. M3MeHeHue okpacku
MHAMKATOpPOB B IIenouHoM cpene. [IpeacraBurenu mienoden: TMAPOKCHIBI HATpUA, Kalus U
KaJIbLUSI.

PactBoputens u pactBop€HHOE BewmecTBo. PactBopsl. PactBopenue. I'naparsl. MaccoBas
JI0JI1 PaCTBOPEHHOIO BelleCcTBA. Pacuérhl, CBSI3aHHBIE C HCIIOIB30BAHUEM IOHATUS «MacCOBas
JI0JIs1 PACTBOPEHHOTO BEIIECTBAY.

JleMoHCcTpaLun

*  OmpenencHue coaepKaHus KMCIOPOAa B BO3LYyXE.

* [lomyuyeHue KuCIOpOJa PA3IOKEHUEM IIEPMAHraHaTa Kajaus U IEPOKCUIA BOJIOPOLA.
* CoOupaHue METOJIOM BBITECHEHHS BO3/yXa U BOJbI.

* Pacno3HaBaHue KUCIOpPOJA.

* T'openue maruus, kenesa, yris, cepsl 1 pocdopa B KUCIOpOAE.

¢ Komaexus oKkCUI0B.

* IlonyudeHue, cobupanne U pacrio3HaBaHUE BOJOPO/A.

* T'openue Bogopona.

* BzaumopeiictBue Bonopoaa ¢ okcuaom meau(Il).

*  Komnekuuss MUHEpaJIbHBIX KUCIIOT.
» [IpaBuno pa3baBneHus: cepoil KUCIOTHI.
e Kommeknus comnen.
* Talnuua pacTBOPUMOCTH OCHOBAHUH, KHCIIOT U COJIEH B BOJIE.
* HexkoTopble MeTaIIIbl, HEMETAJUIBI U COEMHEHUS] KOJIMYECTBOM BeEIlleCTBAa B 1 MOJIb.
*  Mogens MossspHOTO 00BEMA ra3000pa3HBIX BEIICCTB.
¢ Kommekuus oCHOBaHUH.
JlaGopaTopHble ONBITHI

12. ITomyTHEHUE N3BECTKOBOW BOJIBI ITPH MPOIYCKAHUH YIIIEKHCIIOTO Tas3a.
13. Ilomy4enue BoIOpOIa B3aMMOICHCTBUEM ITUHKA U COJISTHOM KUCIIOTHI.
14. Pacnio3HaBaHue KUCIOT UHIUKATOPAMHU.
15. V3meHeHne OKpacKu HHIMKATOPOB B IIETOYHOM cperie.
16. OsHakomJICHHWE C TIperapaTaMH JIOMAIllHeW WM IMKOJBHOH aNnTeYKu —  pacTBOpPaMH
NepoKCcuaa BOI0OPO/1a, CHUPTOBOM HACTOMKU MO/A U HAIIATBIPHOIO CIIUPTA.
IIpakTH4eckue padboThI
3. Iomyuenue, cobupanue u pacro3HaBaHUE KUCIOPO/Ia.
4. Tlonmyuyenue, coOMpaHue U pacro3HaBaHUE BOJIOPOA.
5. IlpuroroBieHue pacTBOPOB COJIEH C MX 3aJJaHHONH MacCOBOH JIOJICH.
OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COeTMHEHM i
O06o006mmenne cBeneHuid 00 OKcHIaX, WX KIAacCHU(pUKAIMU, HA3BAHUSIX U CBOMCTBAX.
CriocoObl TOTy4eHHsT OKCHIOB.
OcHoBanusl, UX Kiaccuukaiys, Ha3BaHHs U CBOMCTBa. B3aumoaelicTBrE ¢ KUCIOTaMH,
KHCJIOTHBIMH OKCHJIaMH U COJISIMU. Pa3noxenne HepacTBOPUMBIX OCHOBaHUM. CTIOCOOBI
MOJIy4eHHUs] OCHOBaHUM.
Kucnotsl, ux knaccuduxarus u HazBaHus. OOIIME XUMUUECKHE CBOMCTBA KUCIIOT.
B3anmoneiicTBue KHCIOT C MeTaulaMu. OJEKTPOXHMHYECKUM PsJl HAPSHKECHUH



MeTauIoB. B3amMoneicTBHE KHCIOT C OKCHIAMU METaJlIOB.
BianmopeiicTBie KUCIOT ¢ OCHOBaHUSMU — PEaKIHs HeWTpanu3anuu. B3anmoaeiicTBie KUCIOT
¢ consamu. [TomydeHne OECKUCITIOPOIHBIX B KHCIOPOICOACPKAIIUX KUCIIOT.
Comn, wux xknaccudukanums ¥ CBOWCTBA. B3amMmonaeWcTBHE COJICH ¢ MeTaIaMH,
0COOEHHOCTH 3THX peakuuid. B3auMmopeiicTBue coseii ¢ coysiMu.
['eneTndeckue psapl METaIIa M HEMeTaia. | eHeTHueckast CBSI3b MEXIy KilaccaMu
HEOPTaHWYECKHUX BEILIECTB.
JlaGopaTopHBbI€e ONBITHI
17. BzaumopeiicTBHEe OKCHAA KAJIBIIHS C BOIOM.
18. IlomyTHEHHE U3BECTKOBOW BOJBI.
19. Peaxius HeHTpanH3aIum.
20. IMomyuenue ruapokcugamenu(ll) u ero B3aumoieicTBUE C KUCIOTOM.
21. Paznoxenue runpokcugamenu(1l) mpu HarpeBanum.
22. BzauMoneicTBrEe KUCIOT C METAJIJIAMU.
23. B3auMojeiicTBIE KHUCIOT C COJISIMH.
24. O3HaKOMIIEHHE C KOJUIEKIIUEHA COJIEH.
25. Bzaumopeiictue cynbdara meau(ll) ¢ xemesom.
26. BzaumopeiictBue coJieil ¢ COJISIMU.
27. T'enerndeckas CBSI3b Ha MPUMEPE COCTMHEHUN MEJIH.

IIpakTH4eckue padoThl
6. Penienne skcriepMMeEHTaIbHBIX 3a4a4.
Ilepuoguyeckuii 3akoH u Ileprnoanyeckas cucreMa XMMHYECKHX 3JIEMEHTOB
. . MeHnaesieeBa 1 CTPOCHHE aTOMA
EcrecTBeHHBIE  CceMeEHCTBA  XMMHMYECKMX  JJIEMEHTOB:  LIEJIOYHBIE U
I1€J0YHO3EMEIIbHbIE METaJlIbl, rajloreHbl, HHEPTHBIE (OsaropojaHslie) rasbl. AMQOTEPHOCTb.
AmpoTepHbIe OKCUIBI U THIPOKCHIBL. KOMITIEKCHBIE COH.
Otxkpsitue . . Menneneesbim Ilepuonnyeckoro 3akoHa U co3qaHue UM
Ilepnonnueckol CUCTEMBI XMMUYECKUX 3JIEMEHTOB.

ATombl Kak (opMa CyIIECTBOBAHHUS XMMHUYECKUX 3JeMEHTOB. OCHOBHBIE CBEIICHUS O
CTpoeHHMH aToMOB. JloKa3aTenbcTBa CIOXKHOCTH CcTpoeHHs aromoB. OmbiTel Pesepdopna.
[InanerapHas MOJI€Tb CTPOCHHUS ATOMA.

CocTtaB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBI. OTHOCUTENBHAs aTOMHas Macca.
B3anMocBs3b NOHATUI «IIPOTOHY, KHEUTPOH», «KOTHOCUTEIIbHASI ATOMHAsI MACCa».

Muxkpomup. OnekTpoHbl. CTpO€HHME 3JIEKTPOHHBIX YpPOBHEH aTOMOB XUMHYECKHX
sneMeHTOB NeNe 1-20. [TonsiTue 0 3aBEpUICHHOM 3JIEKTPOHHOM YpPOBHE.

N3otonbl. dusnueckuil cmbicn cuMmBoiuku Ilepumonmueckoir cucrembl. CoBpeMeHHas
dopmynupoBka Ilepuoguueckoro 3akoHa. l3MeHeHUS CBONCTB 3J€MEHTOB B NEpUOAAX U
rpynnax, Kak (pyHKIHs CTPOEHUS 3JEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTUKa D3JEMEHTa-MeTallyla W JJIEMEHTa-HEMETAUIa [0 HUX MOJIOKEHHUIO
B  Ilepmommueckoit  cucreme  xumuueckux  anemeHToB [l. 1. Menneneena.

JdemMoHcTpanuu
* Paznuunsle GopMbI TAOIUI] TEPHOANYECKON CHCTEMBI.
*  MopaenupoBanue IMOCTPOCHUSA [Tepuoanueckoit CHCTEMBI

J. Y. Menneneena.
*  Mogenu aTOMOB XUMHUYECKHUX HJIEMEHTOB.
*  Mogenu aTOMOB 371€MeHTOB 1—3-T0 MepruoI0B
JlabopaTopHble ONBITHI.
28. [Tonyuenue am(pOTEPHOTOTUIPOKCHIAN UCCIICIOBAHUE €TO CBOMCTB.
XuMmnueckas cBsi3b. OKMCINTENbHO-BOCCTAHOBUTE/IbHBbIE peaknuu Monnas
XUMHYEecKas CBs3b. MOHBI, 00pa30BaHHbIE aTOMaMH METAJJIOB



1 HeMeTaJuToB. CxeMbl 00pa30BaHUsl HOHHOH CBSI3H [Tt OMHAPHBIX COCIMHEHUI.
HoHHBIE KpUCTAIIIMUECKUE PEIIETKU U (hU3UYEeCKHe CBOMCTBA BEILECTB C ITUM
TUnoM pemmérok. [louarue o GopMynbHON eIMHULIE BEIIECTBA.

KoBasienTHast XuMu4eckas CBs3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (hopmyIbl. KoBaneHTHas
HenoJsipHast cBsA3b. Cxembl 0Opa30BaHMsI KOBAJIEHTHOM CBS3M Ui OMHAPHBIX COEIMHEHUH.
MonekyJspHbIE U aTOMHBIE KPUCTAJUIMYECKUE PELIETKH, U CBOMCTBA BEILECTB C 3TUM THUIIOM
pPEIETOK.

DNEeKTpOOTpULATENBbHOCTh. Psia  anekrpoorpuuarensHocTd. KoBaneHTHas mossipHast
XUMHUYecKas cBs3b. Jumons. Cxembl 00pa30BaHus KOBAJICHTHOU MOISIPHON CBSI3U JIJIs1 OMHAPHBIX
COCIMHEHUN. MOJIEKYJIApPHBIE U ATOMHBIE KPUCTAUIMYECKUE PEIIETKH, CBOMCTBA BEIIECTB C OTUM
TUIIOM PEIIETOK.

Mertannuueckass XMMHMUYECKas CBS3b W METaUIMYECKas KpHUCTaUIMYecKas peméTka.
CBolicTBa BEUIECTB C ITUM TUIIOM pEeMETOK. EMHAs MpUpoia XUMUYECKHUX CBA3EH.

Crenens okucnenus. CpaBHEHHE CTEIIEHU OKUCIIEHMs M BajleHTHOCTH. IIpaBuina pacuéra
CTENEeHEW OKUCIICHUS 110 PopMyIaM XUMUYECKUX COeTMHEHUH.

OKHCIUTENBHO-BOCCTAaHOBUTENbHBIE peakiuuu. OnpeesieHue CTENEHEH OKUCICHMS IS
AJIIEMEHTOB, 00pa3yIoOLIMX BeUIeCTBa pa3HbIX KjaccoB. Peaknuu HOHHOro oOMEHa U
OKHUCJINTEIbHO-BOCCTAHOBUTEINIbHBIE peakUU. OKHUCINUTENb U BOCCTAHOBUTEINb, OKUCICHHE U
BoccTaHoBjieHHE. (CoOcCTaBJI€HHE  YpPaBHEHHH  OKHCIUTEIbHO-BOCCTAaHOBUTENIbHBIXPEAKIUI
METO/I0M 3JIEKTPOHHOT0 OanaHca. JleMoHcTpanun

* Buneo ¢gparments! u cnaiinbl «MloHHast XuMudeckas CBSI3b ».

*  Komieknus BelecTs ¢ HOHHOM XUMHUYECKOU CBS3BIO.

*  Mozaenu HOHHBIX KPUCTAIINYECKUX PEIIETOK.

* BuzaeodparmenTs! u cnaiinel «KoBaeHTHAs XUMUYECKas CBS3bY.

* Komrekuus BemecTs MOJEKYJIIPHOTO U aTOMHOT'O CTPOEHMS.

*  Mogenu MONEKYISPHBIX U @TOMHBIX KPUCTAITIMYECKUX PEIIETOK.

*  Bugeo pparmenTs! u cnaliasl « MeTaummueckas XUMHUYECKasi CBSI3bY.

e Komrexnusa «MeTaibl U CILIaBED).

* BsaumopeiicTBue MHKA ¢ cepoi, COISTHON KUCTI0TOH, xnopuaom meau(1l).
* T'openne mMarnus.

* BzaumopeicTBHe XJIOPHON U CEPOBOAOPOIHON BOBL.

JlaGopaTopHble ONBITHI
29. U3roroBieHne MOJENH, WLTIOCTPUPYIOLIEH CBONCTBA METAJUIMUECKOH CBSI3U



Conep:xxanue yueOHOro npeamera
9 knace
IloBTOpeHune u 00001IeHNe CBeIeHUI 0 Kypcy 8 Kiacca

bunapnsie coequnenus. Okcuasl coneoOpa3yromnme U Heconeoopasytomue. [ uapokcuib:
ocHOBaHUs, aM(pOTEpHBIC, KUCTOTHL. CpeaHue, KUCIbIe, OCHOBHBIE COJIH.

O060061eHre cBeleHni 0 XUMUUeCKHUX peakiusax. Kimaccudukanus XuMIUueckux peakiui
MO0 Pa3IUYHBIM OCHOBAHUSIM: COCTaBY W YHCIY PEArupylomux U OOpa3yIOIIUXCsl BEIIECTB,
TEIIoBOMY 3P deKTy, HaPaBICHUIO, U3MEHEHHIO CTENIEHEH OKUCICHHS DIIEMEHTOB, 00Pa3yIOIINX
pearupyolre BeuecTna, (ase, MCIOJIb30BaHUIO KaTaanu3aTopa.

[lonsitne 0 ckKOpocTH XUMHUYECKOM peakuuu. DakTophl, BIMSIOUIME HA CKOPOCTh

XUMUYECKHUX peaKIuii: pupoa pearupyromux  BEIIECTB, WX KOHIICHTpAIIUS,
TeMIiepaTypa, IUIOIIAAb  CONPUKOCHOBEHHUs,  Hajauuue katanuzaropa. Karamms.

JemMoHCcTpauMu

. O3HaKOMJIEHHE C KOJUIEKIUSIMU METANIOB U HEMETAJLIOB.

. O3HaKOMJICHHE C KOJUICKIIUSIMU OKCHUIOB, KUCIIOT U COJICH.

. 3aBUCUMOCTh CKOPOCTH XHMMHYECKOM peakuuu OT MPUPOJbl pearupyromux
BEILIECTB. . 3aBHUCUMOCTD CKOpOCTHU XUMUYECKOMN peakiuu oT KOHIIEHTpaIuu
pearupyrouux BeIecTB. . 3aBUCUMOCTh ~ CKOPOCTHM ~ XMMHUYECKOW  peakiuuu OT IUJIOLAaH
CONPUKOCHOBEHUSI PEarupyroluX BEHIECTB («KUIALIUNA Coi»). . 3aBUCUMOCTh CKOpOCTH

XUMHYECKOH peakuuu OT TeMIlepaTyphl
pearupyoIux BelecTs.

JlabopaTopHbIe ONBITHI

B3aumopeiicTBue aMMHaka M XJI0pOBOAOPOA.

Peaknus nerrpanuzanuu.

HaGmronenue TeruioBoro s dexra peaknu HEUTpaTu3aium.
BiaumoneiictBue cepHoii kucnoThl ¢ okcugom meau (II).

PasnosxeHune nepokcua BoJopo/ia ¢ MOMOIIBIO KaTaasbl KapTodens
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOW PEaKIMU OT MPUPOIbl PEarupyroumx
BEIIIECTB Ha MIPUMEPE B3aUMOJICHCTBHUS paCTBOPOB THOCYJIb(aTa HATPHS U XJIopuaa Oapwus,
THOCYNb(aTa HATPUSI U COJITHON KUCIIOTHI.

1. 3aBUCHMOCTh CKOPOCTH XHMHUYECKOW PEaKIUU OT MPHUPOILI METAUIOB TMPH HUX
B3aMMOJICUCTBUHU C COJITHOW KUCIIOTOM.

8. 3aBUCHMOCTh CKOPOCTH XHMHYECKOW PEaKIMu OT MPUPOABI KHUCIOT TPH
B3aUMOJICCTBUU UX C KEIE30M.

9. 3aBUCHMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT TEMIIEPATYPHI.

10. 3aBUCHMOCTh CKOPOCTH XMMUYECKOW PEaKIIMU OT KOHLIEHTpAI1H.

11. 3aBUCUMOCTh CKOPOCTH XHMHUYECKOM peakiuu OT IUIOUIaJd CONPUKOCHOBEHHUS
pearupyromnux BeueCcTB.

12. 3aBUCHMOCTH CKOPOCTH XUMUYECKOW PEaKIMK OT KaTaau3aTropa.

XuMHYeCKHe Ppeaklud B PpacTBOpPax JJeKTpouToB I[lonsTue 00
AIEKTPOIUTUYECKON JIACCOLINAINH. DNEeKTPOIUTHI Y HEIJIEKTPOJIUTHI. Mexanuszm
JUCCOIAUU AIEKTPOIUTOB c pa3IUYHBIM XapaKTEpPOM  CBSI3H. Crenenn
AIEKTPOTUTHYECKON Aucconuanuu. CHIIbHBIC U CIa0bIe JIEKTPOTUTHI.

OCHOBHBIE TIOJIOKEHHUSI TEOPUU DIEKTPOJUTUYECKOU muccormaiuu. Kimaccudukamms
HMOHOB M MX CBOMCTBA. KHCIOTHI, OCHOBaHUSI U COJNHM Kak dJEKTpoiuThl. X kmaccuduxamnms u
JUCCOLALMS.

OO01mure XUMUYECKHE CBOMCTBA KHCIIOT: U3MEHEHUE OKPACKH UHIUKATOPOB,

B3aUMOJICIICTBUE C METAJNIAMH, OKCHJIAMH U THAPOKCHUIAMHA METAIIJIOB U COJISIMU.

ScoarwNE

MonekynsipHble U MOHHBIE (TOJHBIE M COKPAIEHHBIC) YpPaBHEHUS PEaKIIUM.

XUMHUYECKUH CMBICII COKPAIIEHHBIX YPaBHEHUMN. Y CJIOBUSI MPOTEKAHUS PEAKIUNA MEKITY
AJIEKTPOJIUTAMU J0 KOHIIA. Psii akTHBHOCTH METaJIOB.



OOmue XUMHYCCKUE CBOMCTBA INEJIOUCH: B3aMMOJCHCTBHE C KUCIOTAMH, OKCUIAMU
HEMETAIOB, cojsiMu. OOmue XUMUYEeCKHEe CBOICTBA HEPACTBOPHUMBIX  OCHOBAaHHUM:
B3aWMO/JICHCTBUE C KUCITOTaMH, PA3JIOKECHHUE TIPU HATPEBAHUH.

OOme XUMHUYECKHME CBOWCTBA CpPEOHHMX COJEH: B3aUMOJCHCTBUE C KHUCIOTaMH,
IIeI09aMHM, COJISIMH 1 MeTaJuIaMH. B3auMoieiicTBHE KUCIIBIX COJICH CO IIEIOUYaMH.

I'unponus, kak 0OMEHHOE B3aUMOJICHCTBUE cOJiei ¢ BOAOH. ['Maponu3 coilu CHIBHOTO
OCHOBaHUS U CJIa00H KUCTOTHI. [ MIposin3 cou c1aboro OCHOBaHMS M CHUIBHOU KUCJIOTHL. [lIkana

pH.

CBoiicTBa  KHCIOT, OCHOBAaHHIA, OKCHUIIOB H COJIEH B CBETE TEOpHUHU
AIEKTPOIUTUYECKON JHUCCOLHAIAN u OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKLIUMN.
JdemMoHCTpauuu.

. HcnbiTaHue BEUIECTB U UX PACTBOPOB HAJIEKTPOIPOBOIHOCTD.

. 3aBHUCHMOCTH AJIEKTPOIPOBOTHOCTH YKCYCHOM KHUCIIOTHI OT KOHIICHTPAIIUH.

. JIB>KeHHE OKpAIIEHHBIX HOHOB B 3JIEKTPUUYECKOM I10JI€.

. OnpeneneHre xapakTepa Cpelibl B paCTBOpax COJIEH.

JlabopaTopHble ONBITHI.

13. Jucconmanus cnaObixX 3JEKTPOIUTOB Ha MPUMEPE YKCYCHOU KUCIIOTHI.
14. N3menenne OKpacku MHAMKATOPOB B KHUCIOTHOM cpene. 15.Peaknns
HENTpanu3aluy pacTBOpa MIEIOUN Pa3InYHBIMU KUCIOTAMHU.

16. [Tonyuyenue ruapokcuaamenu(ll) m ero B3aumonaecTBUE € Pa3IUYHBIMU
KHUCJIOTaMHU.
17. B3aumopeiictBue cuinbHbIX KUCTOT ¢ okcuaom menu(Il). 18-

20. B3zaumoaencTBue KUCIOT ¢ METALJIAMHU.

21. KadecTtBeHHas peakius Ha KapOOHAT-HOH.

22. [TonyueHue cTyaHs KpEMHUEBOM KHCIOTHI.

23. KavecTBeHHast peakiys Ha XJIOPUI-UIH CyIb(haT-HOHbI

24, V3MeHeHne OKpacKu MHIUKATOPOB B ILEIOYHOI cpefe.

25. B3anmoneiicTBre 1mIeI0YEN ¢ YTIIEKUCTBIM Ta30M.

26. KavecTBeHHast peakiyst Ha KAaTHOH aMMOHHSI.

27. [Tonyuenue runpoxcunamenu(Il)u ero paznoxenue.

28. B3aumoneiictBue kapOOHATOB ¢ KUCIOTAMH.

29. [Tonyuenue rugpokcunaxenesa(lll).

30. B3aumoneiicTBue xenes3a ¢ pactBopoM cyibdara meau(Il)

IIpakTnueckmne padoThl

1. CaoiicTBa KHUCIOT, OCHOBaHWI, OKCHIOB U COJIEH B CBETE TEOPHUHU
3JIEKTPOJIUTUYECKON JUCCOLMAIIUN U OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN

HemeTanbl M UX cOeAUHEHUS

CtpoeHrie aTOMOB HEMETaUIOB M WX TmonoxkeHue B Ilepmoamueckoi cucrteme. Psp
ANEKTPOOTpULIaTeIbHOCTU. KpucTammuyeckue peméTku HEMETauloB — MPOCTHIX BEIIECTB.
Annorponus u e€ npuunHbl. Ou3ndeckre cBoiicTBa HeMeTauioB. OOIMe XUMUYECKUE CBOMCTBA
HEMETAJUIOB: OKUCIUTENIbHBIE U BOCCTAHOBUTENbHBIE.

l'anorensl, cTpoeHHE WX AaTOMOB U MOJIEKyJd. PU3NYECKHME M XUMHUYECKHE CBOMCTBA
rajoreHoB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB raJOT€HOB B 3aBUCUMOCTH OT UX MOJIOKEHHUS B
[Tepuoanueckoit cucreme. HaxoxieHue rajoreHoB B MPUPOJE U UX MOTydeHHE. 3HAYCHHE U
MPUMEHEHHUE TaJIOr€HOB.

l'anoreHoBOIOpOABI ¥ COOTBETCTBYIOIIME KM KHCIOTHI: TUIABUKOBas, COJISHAS,
OpoMoBOJIOpO/IHAsl, MOAOBOAOpoAHas. ['amoreHunbl. KayecTBeHHBbIE peakiMu Ha TaJIOTCHHI-



noHsbl. [IpuMeHeHne coeIMHEHNH TaJOTeHOB U X OMOJIOTUYECKas POJIb.

OOmast xapakrepuctuka sneMeHToB VIA-rpynmel. Cepa B npupoae U e€ mojydeHue.
AnnorponHble MOAM(UKALKMK cepbl M HX CBOiicTBa. XHMMHYECKHE CBOWCTBAa cepbl U €
IIPUMEHEHUE.

CepoBoIOpO/I: CTPOCHUE MOJIEKYIIbI, (PU3HUYECKHE U XUMUYECKHE CBOWCTBA, MOJTyUYeHHE U
3HaueHue. CepoBosopoanas kuciora. CynbGuabl ¥ ux 3HaueHue. JIIoMUHOPOPBI.

Oxcun cepoi(1V), cepuucras kucnora, cynbhutsel. KauecTBeHHast peakiyst Ha CyabQUT-
HOH.

Oxcun cepwi(VI), cepHas kuciora, cyiabdarel. Kpucramiormapatsl. KauectBeHHas
peakuus Ha cysb(haT-HoH.

Cepnast kuc0Ta - CUIBHBINA 37eKTpoauT. CBOMCTBa pa30aBIeHHON CEpHOM KUCIIOTHI, KaK
TUIMYHON KHUCIIOTBI: B3aUMOJICHCTBHE ¢ MeTajslaMH, OCHOBHBIMH U aM(OTEPHBIMH OKCHIAMH,
OCHOBAaHMSAMHU M aM(OTEpHBIMU THIPOKCHIAMH, coyisiMu. KadecTBeHHast peakmus Ha Cyib(art-
HOH.

OOmiast XapakTepUCTHKA 3JIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE aTOMa U MOJICKYJIBI.
dusnueckue M XMMHUYECKHE CBOHCTBA M NPUMEHEHHE a30Ta. A30T B HPUPOAE M €ro
Ouosornueckas posib.

AMMHaK, CTpOeHHE MOJICKYJIbl M (PU3HUECKUe CBOMCTBa. AMMHMAYHAas BO/A, HAIATHIPHBIN
CIHPT, THAPAT aMMHaKa. JJOHOPHO-aKIENTOPHBI MeXaHW3M OOpa30BaHUS KaTHMOHA aMMOHUS.
BoccranoButenbHble cBoiicTBa aMMmuaka. Conu aMMOHMS W MX NpuMeHeHHe. KadecTBeHHas
peaxIyst Ha KaTHOH aMMOHHSI.

Oxcunpl a3ora: HeconieoOpa3yrolue U KHUCIOTHBIE. A30THCTas KHUCIOTa W HHUTPUTHL
A30THas KUCI0Ta, €€ NMoydyeHue u cBorMcTBa. Hutpartsl.

docdop, crpoerne atoma u amtorponus. Pochuasl. Pochun. Oxcun dochopa(V) u
oprodochopnas kucnota. Docdarel. Dochopusie ynodpenus. UTHCEKTHITUIBI.

OOmiast xapakTepucTUKa 371eMeHTOB [V A-rpymnmbl: OCOOCHHOCTH CTPOEHHSI aTOMOB,
MPOCTHIX BEIIECTB W COSJAWHEHHA B 3aBUCHMOCTH OT TIOJIOKEHHUS 3JIeMEHTOB B Ilepuoamueckoii
cucreme. YriepoJ. AJIOTpONHble MOJU(PHUKAIMU: anma3, Tpapur. AMOpP(GHBIA YIiaepox U ero
copTra: caxka, aKTHBUPOBAaHHBIA yrosb. AjcopOuus. XHUMHUYECKHE CBOWCTBAyrjiepoja.
Koxkcoxumuyeckoe nNpou3BOJACTBO U €ro npoaykius. KapOums.

Oxcun yrinepona(Il): crpoenune Monekysbl, HoidydyeHHE U ero cBoicTBa. Oxcua
yriepona(IV): cTpoenne MoneKyibl, MOJIy4Y€HHE M €ro CBOMCTBA. YrojbHas Kuciota. Comiu
YTOJILHON KUCIIOTHI: KapOOHATHI M THApOKapOoHaThl. TexHuYecKas U THIIeBas COAa.

Heopranmueckue W OpraHMuYecKue BeUIECTBA. YTIEBOJIOPOIbl. XHMHUYECKOE CTPOCHHE
OpPraHUYECKUX BEUIECTB, KaK MOPSIOK COSAUHEHHSI aTOMOB B MOJIEKYJIE TIO BAJICHTHOCTH.

MertaH, 3TaH, KaK NpeAeibHbIE YIIEBOAOPOAbl. DTUIECH U AlleTUJICH, KaK HElpeleIbHbIC
(HeHachIlleHHbIE) yTaeBoaopoAbl. ['openue yriaeBomopoaoB. KauecTBeHHBIE peakuUuMd Ha
HeTpe/iebHbIe COCTUHEHUS.

OTUIIOBBI CHMPT, €ro IMOJy4YeHHe, NpUMEHEHHe U (U3UOJIOTMUYECKOe JeicTBuE.
TpéxaTroMublii cnupT ravuepul. KauecTBeHHast peakiys Ha MHOTOAaTOMHBIE CITUPTHL. YKCYyCHas -
TPeACTaBUTEIh KiTacca KapOOHOBBIX KHUCIIOT.

Kpemuuii, crpoenue ero aroma u coiictBa. Kpemuuii B npupoae. CUIUIMABI U CHJIaH.
Oxkcua kpemausa(IV). KpemaneBas kuciora u e€ comu.

IIpousBosncTBO cTekna W IeMeHTa. [IpoayKuus CHWIMKATHOW HPOMBIIIICHHOCTH:
OTNITHYECKOE BOJIOKHO, Kepamuka, hapdop, pasuac. OnTudeckoe BOJIOKHO.

Hemerannelr B npupospe. PpakivoHHass NEPEeroHKa >XUAKOIO BO3/AyXa KakK CIOCO0
MOJIyYeHHS KUCIIOPO/1a, a30Ta, aproHa. [lomyuenue gocdopa, kpemuusi, xiaopa, noaa. DIEeKTPOJIU3
pPacTBOPOB.

[TomyyeHne cepHOil KUCIIOTHI: CBIPHE, XUMH3M, TEXHOJIOTHYECKas CXeMa, METO]T KHIISIIETO
CJI0s1, IPUHIIMIIBI TETJI000MEHa, MPOTUBOTOKA U UpKysiuuu. Oneym. [Ipon3BoAcTBO amMMHaKa:
CBIPBE, XUMU3M, TEXHOJIOTUYECKAsE CXeMa.



JdemoHcTpaunu

Konnekuus Hemeranios.
Monaenu KPHUCTAJUIMYECKUX peLETOK HEMETAJIOB: aTOMHBIE

MOJICKYJISIPHBIC.

KHUCJIOTOM.

O30HATOP ¥ MPUHIIUIIBI €70 PAOOTHI.

['opeHne HeMETaIIOB - IPOCTHIX BEIIECTB: cepbl, pochopa, APEeBECHOTO YTIIS.
OO0pa31ibl TaJOreHOB - MPOCTHIX BEIIECTB.
B3auMoaeiicTBHE TrajJIOreHOB ¢ METAJUIAMHU.

BriTecHeHne xiiopa OpoMOM WM HO/a U3 PACTBOPOB UX COJIEH
Konnexkuus npupoHbIX COEIUHEHUH XJIOpAa.
BzaumopeiicTBue ceprl ¢ METaIAMMU.

I'openue cepsl B KUCIOpOJIE

Konneknus cynmbGUIHBIX Py,

KauecTBennas pcaKknud Ha CyJ'IL(bI/II[-I/IOH

OO0ecrBeurBaHNE OKPANICHHBIX TKAHEH U I[BETOB CEPHUCTHIM T'a30M.
B3anmoneiicTBre KOHLIIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJIBIO.

u

OOyrnuBaHue  OPraHWYECKUX  BEHIECTB  KOHIEHTPUPOBAHHOW  CEpHOU

Hunarpamma «CocTaB BO3yXay».

Buneodparmentst u cnaiasr «[Itnasu 6a3zapsy.

[Tony4yenune, cobupanue u pacro3HaBaHHE aMMHAKA.

Pasnosxenue 6uxpomaTa aMMOHUSI.

B3anmoneiicTBre KOHIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJBIO.
I'openue u€pHoro nopoxa.

PasnoxeHne HUTpaTa Kanus ¥ TOPEHHUE JPEBECHOTO yrojibKa B HEM
OO6pa3siibl TpUpOAHBIX coenuuenuit pocdopa.

I'openue pocdopana Bo3ayxe U B KUCIOPOJIE.

[Tomryaenue 6emoro gochopa 1 UCTIBITAHUE €TO CBOKUCTB
Komnexkuusa «O0pa3ibl NpupOIHBIX COSAMHEHUHN YTIIepoia

IToptper H. . 3enunckoro. Ilornomenne akTUBUPOBAHHBIM  YITIEM
PAcTBOPEHHBIX BEIIECTB WU Ta30B.

YeTpoicTBO MPOTUBOTA3A.

MOI[CJ'II/I MOJICKYJI M€TaHa, 9TaHa, 9TUJICHA 1 alICTHJICHA.

B3aumopeiicTBue aTuieHa ¢ OpoMHON BOION M pacCTBOPOM I€pMaHIraHaTa Kajusl.

OO0mre XUMHYECKHE CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIIOTHI.

KauecTBennas pCaKkiysg Ha MHOTOAaTOMHBIC CIIMPTHI.
Konneknus «O06pa3isl MPpUPOIHBIX COSTUHEHNUN KPEMHHUS.
Komnnekuus crekia, KepaMHUKH, IIEMEHTA U U3JICIUI U3 HUX.
Konnekuus npoayKIuy CUIMKaTHOM MPOMBIIIIEHHOCTH.

Buneo ¢pparmenTs! u cnaiinsl «IIpou3BOACTBO CTEKIIA U IIEMEHTay.
Komnekuus «lIpupoHbie coeIlMHEHNS HEMETAIIOBY.

Buneodparments! u cnaiiipl « @pakiioHHas IeperoHKa )KUIKOTO BO3TyXa»
Buneodpparmentet u  chaiinel  «[lomydeHme  BOgoponaa,  KHCIOpOJa

TaJIOTCHOB 3JICKTPOJIUTHUYICCKUM CII0CO00OMY.

Monenu anmnapatoB AJis IPOU3BOJCTBA CEPHOM KHCIIOTHI.



. Mogenb KUIAIEro ciosl.

. Mozenb KOJIOHHBI CHHTE3a aMMHUAKa.

. Buneodparmentst u cnaiinbl «I[pou3BoaCTBO CEpHON KUCIOTHI.
Buneo ¢pparmenTs! u cnaiinel «IIpou3BoaCcTBO aMMuaKay.
Komnexunsa «CpIpb€ i1 NOy4EHUsI CEPHOM KUCIIOTBD».
JlabopaTopHbie ONBITHI

Pacrio3naBanme TaJIOTeHUI-HOHOB.

KadecTBeHHBIE peakIluy Ha CyIb(aT-UOHBI.

KauecTBeHHas peakiiis Ha KaTHOH aMMOHHUSL.

XVMMHYECKUE CBOWCTBA A30THON KHUCIIOTHI, KaK 3JIEKTPOJIUTA.
KadectBennsie peakuuu Ha GocdaT-HoH.

ITonmyyenue u CBOMCTBAYT OJIbHOUKUCIIOTBHI.

KauecTBeHHast peakuus Ha KapOOHAT-UOH.

. ITpomyckaHue yriekuciaoro raza 4epe3 pacTBOp CUIMKaTa HaTpHsl.
IIpakTnyeckune padoTsl

©ND oA WM

1. W3yueHue CBOMCTB COISTHOM KUCIIOTHI.

2. N3yueHune CBOMCTB CEpHOU KUCIIOTHI.

3. ITonyyeHnne aMmMuaka U U3y4€HHE €ro CBOMCTB.

4. [lomy4yeHue yriekucaoro ra3a u U3y4eHHe ero CBOMCTB.

Metanabl m ux coeaumnenusi [lonmoxenue metamioB B Ilepuomuueckoit cucreme
xuMH4eckux 35emMeHToB . . MenaeneeBa, CTpoeHrME X aTOMOB M KPUCTAILIIOB. MeTauindeckast
CBSI3b U METANIMYECKAs KpUCTAININYEeCKast pemeérka. duznyeckne cBOMCTBAa METAJIOB: AJIEKTPO-
Y TETUIONIPOBOIHOCTD, OTPAXKAIOIIask CIIOCOOHOCTD, TIACTUYHOCTh. CIisiaBbl YEPHBIE U I[BETHEHIE.

Meramibl  KaKk ~ BOCCTAHOBUTENW.  OJEKTPOXMUMHYECKUM PO HAmpsDKEHUI.
B3anmopeiicTBre METaIOB ¢ HEMETAJIJIaMU, OKCUAMU, KUCTIOTaMH, COISIMU. AJTIOMUHOTEPMHUSL.

CtpoeHue aTOMOB M IPOCTHIX BEHIECTB IIETOYHBIX METAIIOB. 3aBUCUMOCTh (PU3HUECKHUX
Y XUMUYECKHUX CBOMCTB IIEIOYHBIX METAJIOB OT 3apsiIOB siiep UX aToMOB. OKCHJIBI U TUIPOKCHIBI
[IEJIOYHBIX METAJJIOB, UX TOJy4YeHHe, CBOWCTBA, MpHUMEHEHHE. BakHelIre coiau IIeT0YHBIX
METaJUIOB, UX 3HAYEHUE B KUBOW U HEXXKUBOU MPUPOJIC U B KU3HU YETIOBEKA.

CtpoeHue aToMOB W MPOCTHIX BEHIECTB MHIETIOYHO3EMENIbHBIX METAIJIOB. 3aBHCHUMOCTh
(GU3MYECKUX U XUMUYECKUX CBOMCTB MIEIIOYHO3EMETHHBIX METAJIIOB OT 3apsIIOB SIIEP UX aTOMOB.
Oxkcuapl ¥ THAPOKCUBI IETOYHO3EMETbHBIX METAJUIOB, UX MOJyYeHHEe, CBOWCTBA U TPUMEHEHUE.
Baxneiimme conu ménouyH03eMeNbHBIX METAJIOB, UX 3HAYEHUE B MPUPOJIC U KU3HHU YEJIOBEKA.
Kap6oHnaTs! u rupokapOOHAThI KaTbIHU.

Kéctkoctp BoOABI: BpeMeHHass W mocTosiHHas. CrocoObl yCTpaHEHHsS BPEMEHHOMN
#EcTkocTU. CroCOOBIyCTpaHEHUATOCTOSTHHOMKECTKOCTU. MoHNThI. CoeIMHEHUsT allOMUHUS B
npupose. XUMHUYECKHE CBOWCTBAa amoMHuHUSA. OCOOEHHOCTH OKCHIA U THIPOKCHIA ATTFOMUHUS
Kak aM(oTepHbIX coenuHeHni. Baxkneimue conu amomunus (xiopuf, cyibdar).OcodeHHOCTH
cTpoeHus aroMa xesesa. JKeneszo B npupojie. Baxxnenmue pyasl xene3a. OKCHIbI U TUAPOKCUIIBI
xenesza(ll) u sxeneza(Ill). Comu xenesa(Il) u xene3za(Ill). OOHapy)keHHE HOHOB KATHOHOB Kele3a
B pacTBOpe. 3HaYCHHE COCIMHEHUN JKele3a.

Koppo3us xumuueckast 1 3J€KTpOXUMHUUYECKasi. 3aluTa METAJIJIOB OT KOppo3uu. MeTaibl
B MPUPOJIC: B CBOOOIHOM BHJIE€ U B B¢ coequHeHuid. [lonsatue o merauryprun.  YépHas wu

[IBETHas METaJUTypIusl. [TupoMeTaityprusi, THAPOMETAILTYPTHUs, SJICKTPOMETAIITYPTrHs.
Jomennsrii npouecce. [lepepaboTka dyryHa B cTaib. DJIEKTPOJIU3 PACIIIIABOB.

JdemoncTpanuu

. B3anmoneiicTBre HaTpus, TUTUSA U KaJbLHS C BOIOM.

. ['opennie HaTpus, MarHusi M >Kejie3a B KUCIOPOIE.

. Bcemnbllka TepMUTHOR CMECH.



. B3anmoneiicTBre cMecH MOPOIIKOB CEPhI U KeEE3a, IIMHKA U CEPBI.

. B3aumopeiicTBue altOMUHHS C KUCIOTaMHU, HIEJI0YaMHU U BOJIOM.

. B3aumopeiicTBue xene3a u MeH ¢ XJIOPOM.

. B3anmoneiicTBue Meau C KOHUEHTPUPOBAHHOW CEPHOM KHUCIOTOM W a30THOMU
KHUCTIOTOH (pa30aBICHHON M KOHIIEHTPUPOBAHHON ).

. Okpacka IIaMeHu COEIMHEHUSIMU 1IETOYHBIX METAJIJIOB.

. Okpacka TIaMeHu COeIMHEHUSIMU IIETOYHO3EMENIbHBIX METAJIIIOB .

. ["amenue n3BecT BOJON.

. [Tonydenue kE€CTKON BOJbI B3aUMOICCTBUEM YIJIEKUCIIOTO ¢ U3BECTKOBOM BOIOM.

. Ycerpanenue BpeMEeHHOM KECTKOCTH KUTITYEHUEM U JOOABKOM COJIBI.

. YcerpaneHne moCTOSTHHON KECTKOCTH JOOABKOM COJTBI.

. VoHWUTHI ¥ IPUHIIAI UX AeUCTBUS (BUACO(DpPArMeHT).

. Konnekuus npupoaHbIX COEAMHEHUIN ATFOMUHUS.

. BuneodparmenTst u cnaiapl « OKCHI aTIOMUHUS ¥ €70 MOIU(PUKAITI.

. [Tonyuenue ampoTepHOTO THAPOKCUAA ATIOMUHUS U HUCCIIEI0BAHUE €T0 CBOMCTB.

. Komneknus « XuMu4ecKkue uCTOYHUKHU TOKa».

. Pe3ynpTarhl AIMTENBHOIO SKCHEPUMEHTA IO HM3YYEHHI0 KOPPO3UHU CTaJIbHBIX
U3JIeTTUN B 3aBUCUMOCTH OT YCJIOBHM MPOIECCOB.

. Boccranosnenue menu u3 okcunamenu(Il) Bogopomom.

. BuneodparmenTst u cnaiiasl «[[pon3BOACTBO UyryHau CTaIN.

. Buneo ¢pparments! u cnaiinsl « M3nenust U3 4yryHa u CTanmy.

. Buneo ¢parmentsl u cnaigsl «[Ipou3BOACTBO amOMUHUSAY.
JlabopaTopHbie ONbITHI

39. B3aumoeiicTBue xene3a ¢ pactBopom cynbdara meau(Il).

40. ITonmyyeHue N3BECTKOBOM BOABI U OIIBITHI C HEM.

41. [Tonyuenune ruapokcuaosxkenesa(ll) wu

(IIT). 42.KadecTBeHHBIC peaKIMU HA KAaTHOHBI JKele3a.
IIpakTueckne padoThl

6. [Tony4yenue sxecTKON BOJIBI U CIIOCOOBI €€ yCTpaHEHHUs!.

1. Pemenne skcriepuMeHTaNbHbIX 3a/1a4 110 TeMe «MeTauiby.

XuMHuA U OKpYy:KamoIas cpeaa

Crpoenue 3eminu: sapo, MaHTHUS, 3€MHas KOpa, MX XMMHUYECKUH cocTaB.JluTocdepa
u e€ xumudeckuil cocraB. Munepansl. Pynel. Ocanounsie nopoasl. Ilose3Hsle nckonaemsie.
XuMuyeckuil coctaB ruipochepbl. XUMHUUECKUH COCTaB aTMOC(EPHI.

VIcTOYHMKM ~ XMMHYECKOTO  3arps3HeHHMs  OKpyKatomed cpenbl.  I'moGanbHbIE
HKOJIOTUYECKHE  MpOoOJeMbl  YeJIOBEYECTBA: MAPHUKOBBIA A((EKT, KUCIOTHBIE T0XKIH,
030HOBBIE JIBIpEl. MEXyHApOAHOE COTPYIHUYECTBO B 00JIACTH OXPAHBI OKPYXKAIOIEH cpebl OT
XUMHYECKOTO 3arpsA3HEHUS. «3elIEHAs XUMUS».

JleMoHCcTpaLun

. Buneodparmentsr u cnaiiasl « CtpoeHue 3eMiid U €€ XUMHUYECKUN COCTaBY.

. Komnnekuus MUHEpaIoB U TOPHBIX MO PO/I.

. Konnekmus «Pyas1 meTaminosy.

. Buneopparmentsl u  cnmaiigpl  «lMo0alibHBIE JKOIOTHYECKUE TMPOOIEMBI
4eJI0BEUYECTBAY.

JlabopaTopHble
ONBITHI 43. N3yuenue

rpaHuTa.



O0o01enne 3HAHMI MO XMMHHM 32 KypPC OCHOBHOI mKoabl. CTpoeHHe aTtoma B
COOTBETCTBUU C IOJOKEHUEM XUMHUYECKOro anemeHTa B llepuogmueckoit cucreme. CtpoeHue
BEIIIECTBA: XUMHUYECKas CBS3b M KPHUCTAUIMYECKHME PEIIETKH. 3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX 3JIEMEHTAMHU MIPOCTHIX BEUIECTB (METAIOB, HEMETAJIIOB, OJarOpOAHBIX Ta30B) OT
MOJIOKEHUsT 3JIeMeHTOB B llepmoamdeckoil cucreme. THUMOSOrUsST HEOPraHMYECKUX BEIIECTB,
JIeJIeHUe UX Ha KJiacchl U rpynnsl. [IpeacraBuren.

[Ipu3Haku u ycClIOBHS NMPOTEKAHUA XUMHUYECKUX peakiuid. TUMoJorus XHUMUYECKUX
peaKknmMii TO pa3IMYHBIM OCHOBaHUsAM. Peakumm wWOHHOrOo oOMeHa. OKHCIUTENHHO-
BOCCTAHOBUTEJIbLHBIE PEAKITHH.

XUMHUYECKHE CBOMCTBAa TMPOCTBIX BEHIECTB. XapaKTEpPHblE XUMUYECKHE CBOWCTBA
COJICOOPA3YIOIINX OKCHUIOB, TUAPOKCHIOB (OCHOBAHHM, KHCIOT U aM(OTEPHBIX THIPOKCHIOB),
COJICH.



TemaTu4eckoe NJIaHUPOBAHUE IO XMMHUH B 8 kiacce

Ne i/t

Tema ypoka

Komr-Bo
JacoB

Buabl yueOHo# 1eSITeJIbHOCTH, BOCIIMTATEIbHBIN MOTEHIMAJ

HavajbHble NOHATHSA U 3aKOHBI XMMHUH

20y.

(hopMUpOBaTh OTBETCTBEHHOI'O OTHOILIEHUS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH OOydYaromuXcsl K
CaMOPAa3BUTHIO U €CaMOOOPa30BaHUIO HAa OCHOBE MOTHBAIMM K OOYYEHHIO U IO3HAHUIO, OCO3HAHHOMY
BbIOOPY U MMOCTPOCHUIO JaNIbHEHIIEeH HHIUBUIYaIbHOU TpaeKTOpuu o0pa3oBaHus Ha 6a3e OPUEHTUPOBKHU
B Mupe mnpodeccuil U NpopecCHOHATBHBIX IMPEINOYTCHUH, C YYeTOM YCTOHYMBBIX MO3HABATEIbHBIX
HMHTEPECOB, a TaK’K€ Ha OCHOBE (OPMUPOBAHUS YBAKUTEJIBHOIO OTHOUIEHHS K TPYIy, Pa3BUTHS OIbITA
y4acTHsl B COLIMAJIBHO 3HAUUMOM TPY/JIE;

Coszoarom Orazonpuammusie Yciosus Olisl pa3sUMUs COYUANIbHO 3HAYUMBIX OMHOWEHUL 00VUaroOWuxcs, U,
npesicoe 6ce2o, KAK YEHHOCMHBIX OMHOUWIeHUU: K mMpyoy KAK OCHOBHOMY CHOCO0Y OO0CMUNCEHUs
JHCUZHEHHO020 ONIa20NONYYUsl 4elo8eKd, 3al02y e20 YCHeuHo20 NpopeccuoHalbHO20 CAMOOnpedeneHus u
OWYWeHUsl YBEPEHHOCMU 6 3asmpauiHem OHe, K 300p08bl0 KAK 3a102y 00120U U AKMUBHOU JHCUSHU
yesoseKd, e2o Xopouie20 HACMPOEHUs. U ONMUMUCTIUYHO20 8321104 HA MUD;

K OKPYHCAIOWUM TIOOAM KAK O€3VCI06HOU U aOCONOMHOU YeHHOCMU,

KaK  pAasHONpPABHbIM — COYUANbHLIM — NAPMHEPAM, C  KOMOpPbIMU  HeoOX00UMO  8blCmMpausams
000podCceramenvHble U 83AUMONO00EPAHCUBAIOUUE OMHOWEHUS, 0aloujue Yel08eKy paoocms 0OWeHUs U
nozeonsowue uzbe2ams yy8cmea 0OUHOYeCmaa;

Ponb XUMHUHA B
JKU3HU YeJI0BeKa

OOBsCHATS, 4TO IIPEAMETOM U3y4YEHUs  XUMHHU SBIIIIOTCS BEIECTBA, UX CBOMCTBA U MX
npeBpaunicHus. Pa3nuyare Tella M BEIECTBa, BELIECTBA M MaTEpHaibl. Y CTAHABIUBATh MIPUYUHHO-
CIIEICTBEHHBIE  CBSI3M MEK/y CBOMCTBAMHU BEILECTB U UX IPUMEHEHUEM

XapaKkTepu30BaTh MOJIOKUTEIBHYIO U OTPULIATENBHYIO POJIb XMMUU B )KU3HU COBPEMEHHOI'O O0IIECTBa.
ApryMeHTHpOBaTh CBOE OTHOIIEHHE K XeMO(DWINU U XeMOPOOHH

MCTOI[BI N3YUCHUA
XUMHHN

XapakTepu3oBaTb ~ OCHOBHBIE METO/IbI U3yUYEHHsI €CTECTBEHHO-HAYYHbIX JUCLUIUINH.
[TpuBOANUTE TPUMEPHI MATEPUATFHBIX ¥ 3HAKOBBIX MJIM CHMBOJIBHBIX MOJIEIICH, HCITOIb3YEMbIX Ha YPOKaxX
¢u3uKu, 6MoJI0ruK U reorpaduu.

Cobupams 00BEMHBIE M MIAPOCTEPIKHEBHIE MOJICIIM HEKOTOPHIX XUMHUECKUX BEIIIECTB

ArperaTHble
COCTOSIHUSI BEILIECTB

Paznuyath Tpu arperaTHbIX COCTOSIHUS BEIIECTBA. Y CTAHABIMBATh B3aUMOCBSI3M MEXKIy HUMHU Ha OCHOBE
B3aMMHBIX HepeXOJIOB.

NnmroctpupoBats 3T niepexo/ibl puMepaMu. HabmrogaTh XUMHUUECKHA SKCIIEPUMEHT U JIeaTh BBHIBOJIbI
Ha OCHOBE HaOJIIOIeHUit




[TpakTiueckas pabora
1 JlomanHuit
JKCIIEpUMEHT 1

PaGorath ¢ 5abopaTopHbIM 00OpYAOBaHHMEM M HarpeBaTebHBIMU MPHOOpaMH B COOTBETCTBUU €
NpaBUIAMU TEXHUKH 0€30M1aCHOCTH.

BoinonHATe npocteiinire MaHUIYIISIUH ¢ Ja00paTOpHbIM BhInonHATE 0e30n1acHbIe B JOMALTHUX YCIOBUAX
9KCHEPUMEHTHI, IPOBOIUTH HAOIIOAeHUS 3a ropeHreM cBeurn OpopMiIaTh OTUET O MpOeTaHHOoM paboTe ¢
HCIIOJIb30BAHUEM PYCCKOTO SI3bIKa U SI3bIKa XUMUU

duznueckue
SIBJIEHUS B XUMHUU

Paznuyath pusndeckre U XUMHYECKUE SBICHUS, YUCTHIC

BeulecTa U cmecu. Kitaccuduuuposats cmecu.

[IpuBoauTE mNpUMEpHl CMECEM pa3IUYHOrO0 arperaTHOrO COCTOSHMUSL.

VYcraHaBnmuBaTh MPUYHMHHO-CIEACTBEHHBIE CBS3M MEXIY (PU3NUECKHMMH CBOMCTBAMHU BEIECTB CMECU U
crocobaMu WX paseicHHUS. Paznuuate WX, ONHCHIBATh W XapaKTePU30BATh MPAKTHUECKOE
3HAYEHHUE.

[TpakTuyeckas pabota
No2 Ouncrtka
MMOBAPEHHOM COJIN

PaGorats ¢ naGopaTopHbIM OOOpYIOBAaHHUEM W HarpeBaTeIbHBIMU  NpPUOOpaMU B COOTBETCTBUH
C MpaBHJIaMH TEXHUKH OE30MaCHOCTH.

BemonnaTe mpocreimme npuémsl oOpaimeHus ¢ JabopaTOpHBIM — 000pYIOBAaHHUEM: BOPOHKOM,
(GUIBTPOM, CITUPTOBKOM.

Habmiogate 3a CBOWCTBaMM BEIIECTB U SBICHHUSIMH, IPOUCXOISIIMMHE C BEIIECTBAMHU.

OnwuchBaTh XUMHYECKHA OSKCIIEPUMEHT C IOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMHUH.
JlenaTb  BBIBOJBI MO pe3yjbTaTaM NPOBEAEHHOTO SKCIIEPUMEHTA

ATOMHO-
MOJICKYJIIPHOE
yuyeHrue. XUMHUYECKHUe
3JIEMEHTHI

OOBSICHATD, YTO TAKOE XUMHUECKUIA AJIEMEHT, aTOM, MOJIEKYJIa, aJIJIOTPOIIHS, HOHBI.

Pasnuuare mpocTeie W CIOKHBIE BEIIECTBA, BEIECTBA MOJIEKYJSIPHOIO W HEMOJIEKYJSIPHOIO CTPOCHHMS.
YcranaBnuBaTh NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXKIY COCTABOM MOJIEKYJI M CBOMCTBAMH AJIJIOTPOITHBIX
Mo tuuKanmid Kuciiopoaa. @opMyIMpoBaTh OCHOBHBIC MOJIOKCHHS ATOMHO-MOJICKYJIIPHOTO YYCHHUS

3HAKM  XUMHYECKUX
3JIEMEHTOB.
[Tepuoanueckas
TabJIUIIa XUMHYECKHX
snementoB J[. W.
Menneneesna.

HaseiBaTh 1 3anMCHIBaTh 3HAKU XUMUYECKUX DJIEMEHTOB.

XapaxTtepr3oBaTh HH(OPMALIKIO, KOTOPYIO HECYT 3HAKU XUMHUUYECKUX JIEMEHTOB.

OnwuceIBaTh CTPYKTYPY TaOIUIBI XUMUYecKUX 31emenToB JI. V. Menneneena.

OOBsACHATD STUMOJIOTHYECKUE Hayana Ha3BaHNUN XMMHYECKUX 3JIEMEHTOB M UX OTIEIbHBIX
TPyIIL

Paznuuate  KOpOTKONEPHOIHBIM W  JJIMHHONEPHOIHBIN BapuaHThl [lepnognueckoit cucremsl JI. U.
Menieneena

3HaKM  XHMHYECKHX
3JICMCHTOB.
[Tepuonuueckas
Ta0INIAa XUMHUYECKUX

HasbiBaTh 1 3anIMCHIBATH 3HAKK XUMUYECKUX JIEMEHTOB.
XapakTepru3oBath HH(HOPMALIKIO, KOTOPYIO HECYT 3HAKM XUMHUYECKUX DJIEMEHTOB.
OnuceIBaTh CTPYKTYPY TabIUIIbl XuMHuueckux snemeHToB Jl. V1. Menneneena.




snementop JI. N
Menpeneena.

OOBsACHATD 3TUMOJIOTHYECKHUE Hayaja Ha3BaHUH XMMHUYECKUX IEMEHTOB U UX OTIEIbHBIX
TPYyIIL
Paznuuate  KOpOTKONEPHOIHBIM W  JIMHHONEPHOJHBIM BapuaHThl [lepnognueckoit cucremsl . U.

Menneneesa

10

XUMHU4ecKue
bopmyIbl

OTobOpakaTh COCTaB BELIECTB C TOMOIIBIO XUMHYECKUX (POPMYIL.

PaznuuaTh HHACKCH U KOAPPHUIIUEHTHI.

HaxoauTh OTHOCUTENBHYIO  MOJIGKYJSIDHYIO ~ MacCy BEIIECTBA U MAacCCOBYIO JIONIO XHUMHYECKOTO
3JIEMEHTa B COEAMHEHUH.

TpancmupoBath HHQOPMAINIO, KOTOPYIO HECYT XUMHUYECKUE (POPMYITBI

11

XuMuyeckue
hopMyITBI

OT00OpakaTh COCTAaB BEUIECTB C MOMOIIbI0 XUMHUYECKUX (POPMYIL.

Paznuuate uHIEKCH M KOADPHUITUEHTHI.

HaxonuTe ~ OTHOCHTENBbHYIO  MOJIEKYJSIDHYIO MAacCy BEIECTBA  MAacCOBYIO JOJI0 XHMHYECKOTO
9JIEMEHTA B COCIMHECHUH.

TpancnupoBaTth MHPOPMALIMIO, KOTOPYIO HECYT XHMHYECKHE (DOPMYJIbI

12

BanentHocTh

OOBSACHATD, YTO TAKOE BaJICHTHOCTD.

[ToHnMarhe OTpa)keHUE MOPSIKA COCTUHEHHUS ATOMOB B MOJICKYJIAX BEIIECTB MOCPEACTBOM CTPYKTYPHBIX
dhopmyiL.

YMeTh  cocTaBisATh (POPMYIBI COCAMHEHUH TI0 BAJCHTHOCTH U ONPEACISATh BAJIGHTHOCTD JJIEMEHTA 110
(dbopmyIie ero CoeIMHEHUS

13

BanedtHocTh

OOBACHITD, UTO TAKOE BAJIEHTHOCTb.

[Tonnmarh oOTpa’keHUE MOPAIKA COCTUHEHHUS aTOMOB B MOJIEKYJIaX BEIIECTB MOCPEACTBOM CTPYKTYPHBIX
hopmy.

YMeTp  cocTaBnsATh  (POpPMYJIBl COEIUHEHHH IO BAJICHTHOCTU U OMPEAENATh BaICHTHOCTh dJIEMEHTA
1o (opMyJie ero COeTMHEHUS

14

XuMuuyeckue
peakuuu. [TpuzHaku u
YCIIOBHS ux
MIPOTEKaHUs

XapakTepu30BaTh XUMHUECKYIO PEAKIIMIO U €€ YYACTHUKOB (peareHThl U NPOAYKTHI peakuuu). OnuceBaTh
IIPU3HAKU U YCJIOBUS TEYCHUS XMMHYECKHUX PEAKIIHM.

Pasznuuate  5K30TEPMHUYECKHE M DHIOTEPMHUYECKUE PEAKLUU.

COOTHOCUTH peaklMH TOpPEHUs M DK30TEPMUYECKHUE PEaKLIHU.

Habmiogate M onmchIBaTh XMMUYECKHI HKCIIEPUMEHT C MOMOIIBIO PYCCKOTO (POIHOIO) sI3bIKA U A3bIKA
XUMUU

15

3aKOH  COXpaHEHHUS
MacChl BEILIECTB.

TpancnupoBaTh HHPOPMAIIHIO, KOTOPYIO HECYT XUMUYECKHE YPaBHEHHUSI.
OKCIIEpUMEHTAJIBHO MOATBEPKAATH CIIPABENJINBOCTD 3aKOHA COXPAHEHMsI MAaCChl BEILIECTB




XuMHuyeckne
ypaBHEHUS
16 3akoH  coxpaHeHus | 1 ®dopmyITUpOBaTH 3aKOH COXPaHEHHUs Macchl BemecTB. COCTaBIATh Ha €0 OCHOBE XMMHUYECKHE YPaBHEHUSI.
MacChl BEIIECTB. TpancnupoBaTh HHPOPMAIIIO, KOTOPYIO HECYT XUMHUECKHUE YPAaBHEHUSI.
Xumuyeckue DKCNepUMEHTAIBHO MOATBEPKAATH CIIPABEAIUBOCTD 3aKOHA COXPAHEHHSI MAacChl BEILIECTB
ypaBHEHUS
17 Tunst  xumuyeckux | 1 Knaccugpuyuposams XxuMudeckue peakluy MO MPU3HAKY YKCIA U COCTaBa PEareHToOB U MPOJYKTOB.
peaxiuit Xapaxmepuzoeams poIlb KaTalW3aTopa B MPOTEKAHUU XMMHUYECKOUN pEaKIlUu.
Habnwoams n onucvieamv XUMUYECKUN SKCIEPUMEHT C IIOMOIIBI0 PYCCKOTO (POAHOTO) SI3bIKA U S3bIKA
XUMUH
18 Tunsl xumuueckux | 1 Knaccugpuyuposams xumMudeckue peakluuy MO MPU3HAKY YHCIA U COCTaBa PEareHTOB U MPOAYKTOB.
peakiuii Xapaxmepuzoeams poOIlb KaTaM3aTopa B MPOTEKAHUU XHMHUYECKOUN PEaKIIHU.
Habnooams u onucvléams XUMUYECKUI HKCIIEPUMEHT C MIOMOIIBIO PYCCKOTO (POAHOTO) S3bIKA U S3bIKA
XUMUH
19 [ToBTOpeHwHe u 1 Knaccugpuyuposams xuMudeckue peakliy MO MPU3HAKY YHCIA U COCTaBa PEareHTOB U MPOJYKTOB.
0000IIIEHNE TEMBI. Xapaxmepuzoeamp poJIb KaTaIM3aTopa B MPOTEKAHWU XMMHUYECKOHN pEaKIIHU.
[ToaroroBka K Habnmooams u onucvliéams XUMUYECKUIN IKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
KOHTPOJIBHOM XUMHUU
pabote DopMynUpOBaTH 3aKOH COXpaHeHHUs: Macchl BeniecTB. COCTaBIATh HA €r0 OCHOBE XUMHUYECKUE YPaBHEHUSI.
20 Kontponbraast pabota | 1 Buinonnsmo TeCTH M YIIPOKHEHUS, peuians 3aJ1a9u 110 TeMe.
1 «HauasnbHble IIpo6ooums onieHKy COOCTBEHHBIX JOCTUKEHUM B YCBOCHUHU TEMBI.
HOHATHA M 3aKOHBI Koppexmupoeams cBOY 3HaHUS B COOTBETCTBUU C INTAHUPYEMBIM PE3YIILTATOM
XUMHM
Baxueiinue npeacraBuren | DopmMupoBaTh OCHOBBI POCCUICKON I'paXAaHCKON UICHTUYHOCTH (IATPUOTU3M, YBakeHue K OTeuecTBy, K
HEOPraHUYeCKUX BEIIECTB. | MPOIIUIOMY W HACTOSIIEMY MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, 4YyBCTBO OTBETCTBEHHOCTH M JIOJTA
KosnuuecTBeHHble nepen Ponunoil, uaentudukamnus ceds B kKadecTBe rpakaaHuHa Poccum, cyObeKTHBHAsl 3HAUMMOCTD

OTHOIIeHUs B xumuu (184)

HCIIOJIB30BaHUS PYCCKOI'0 A3bIKa W A3bIKOB HApOI0B POCCI/II/I, OCO3HAHUC U OINYIICHHUC JIMYHOCTHOM
COTMPUYACTHOCTH CyAbOe poccuiickoro Hapoja). Oco3HaHWE ITHHUYECKOW NPHHAIICKHOCTH, 3HAHHUE
HCTOPUH, SI3bIKA, KYJIBTYPbI CBOETO HAPOJ1a, CBOETO Kpas, OCHOB KYJIbTYPHOTO Hacjeaus HapoaoB Poccun
W YeloBeYecTBAa (MJACHTHMYHOCTh YEJIIOBEKA C POCCHMCKONM MHOTOHAIMOHAIBHOW  KYJIBTYpOH,
COINPUYACTHOCTh HCTOPUHU HAPOIOB U TOCYapCTB, HAXOAUBIIMXCS HA TEPPUTOPUM COBpEMEHHOI Poccun);
(hopMUpoBaHHE HMHTEPHUOPHU3ALUS T'YMAaHUCTHUYECKHX, AEMOKPATHYECKHX U TPAJAULMOHHBIX IIEHHOCTEH
MHOTOHAIIMOHAJILHOTO POCCHIMCKOTro obmecTBa. OCO3HAHHOE, YBKUTEIBHOE W JI0OpOXKEIaTeNbHOe




OTHOLIEHUE K UCTOPHUH, KYJIbTYpE, PEIUTUH, TPALULUAM, A3bIKaM, IEHHOCTAM HapoaoB Poccuu u Hapo1oB
MUpa.

Cozoaiom bnazonpusmmuvie yCio8us O pa3GUMUs COYUANbHO 3HAYUMbBIX OMHOWEHUL 00y4aiowuxcs, u,
npesicoe 6ceco, KAK YEHHOCMHLIX OMHOWEHUl. K mpyo0y KaK OCHOBHOMY CHOCODY OO0CMUNCEHUs
JHCUBHEHHO20 0NIA20NONYYUs YeNo8eKd, 3a102)Y €20 YCHeWH020 NPOPEeCcCUOHANbHO20 CAMOONPEOeneHuUsl U
OWyWeHUsl y8epenHOCU 8 3a8MpauiHem OHe; K 300P06bl0 KAK 3a102y 00I20U U AKMUBHOU HCUSHU Yelo8eKd,
€20 XOpouLe2o0 HacmpoeHus U ONMUMUCIMUYHO20 632115104 HA MUp,

21 Bo3ayx u ero cocras XapakTepu3oBaTh OOBEMHYIO JOJII0O KOMIIOHEHTa TAaKOM MPUPOJHON Ta30BOM cMecH, Kak BO3AYyX, U
paccuuThIBaTh €€ o 00bEMY 3TOM cMecH.
OmnwuceiBaTh 00BEMHBIN cocTaB aTMOC(EpPHOro Bo3yxXa U IOHUMATh 3HAYEHHUE ITOCTOSIHCTBA 3TOT0 COCTaBa
JUIs 310POBbS

22 Kucnopon XapakTepu30BaTh 030H, KaK aJLIOTPOITHYIO0 MOIU(PHUKAIIMIO KHCIOPOa.
OnuceiBaTh (QU3MUECKHE M XUMHUYECKHE CBOWCTBA, IIOJIyu€eHHE M IPUMEHEHUE KHUCIOopoJa C
UCIIOJIb30BAaHUEM PYCCKOr0 (POAHOIO) SI3bIKA U A3bIKA XUMHUH. Y CTaHABJIUBATH IPUUYMHHO-CIIEACTBEHHbIE
CBSI3U MEXAY GU3NYECKUMHU CBOMCTBAMU KHUCIIOPOJAA U CIIOCOOAMHU €ro coOMpaHusi.
[IpoBonuTh, HAOMIOAATP W ONMUCHIBATH XUMHYECKHH HKCIEPUMEHT 110 TMOJNYYEHHIO, COOMpAaHHUIO U
pacno3HaBaHMIO KMCIOPOJa ¢ COOJII0JCHUEM NPAaBUJI TEXHUKU 0€30IaCHOCTH

23 [IpakTnueckas pabora PaGorate ¢ ;mabopaTopHbIM 00OpPYJOBaHMEM U HarpeBaTeIbHbIMM HNPUOOpPaMU B COOTBETCTBUU  C

Ne3 NpaBUIaAMU TEXHUKH 0€30M1aCHOCTH.

Brimonnsate npocreiinime npuémsl oOpamieHuss ¢ 1adopaTOpHBIM 000py/IOBaHHEM: cOOUpaTh HPHUOOpP
JUIS IOJYYEHUsI Ta3oB, IPOBEPSITh €r0 Ha F€pPMETHYHOCTh M UCHOJIB30BATh JJIS MOIY4YEHUs KUCI0PO/a.
CobupaTh KHCIOPOJ METOJOM BBITECHEHHUS BO3AyXa U Paclo3HaBaTh €ro.
HabGmrogate 3a cBONCTBaMM BEIIECTB M SIBICHUSMH, IPOUCXOIAIIMMU C BELIECTBAMHU.
OnuceiBaTh  XMMHUYECKHM  3KCIEPUMEHT C  IIOMOIIbIO €CTECTBEHHOIO (PYCCKOIO WM POJHOIO)
S3bIKA U S3bIKA XUMUHU.
CocTaBndTh OTYET MO pe3ynbTaTaM IPOBEJIEHHOIO SKCIEPUMEHTA

24 Oxcupl Bo1iensts cyliecTBeHHbIE TPU3HAKU OKCHIIOB.
JlaBaTh Ha3BaHUS OKCHAOB Mo uUX ¢opmynaM. CocTaBiaTh (OpMyIbl OKCHUAOB IO HMX HA3BAHUSAM.
XapaKkTepu30BaTh TAKUX MPEJICTABUTENICH OKCHUJOB, Kak BOJA, YIIIEKHUCIIBIN ra3 U HerameéHas u3BecTh

25 Bonopon Xapaxkmepuzoéamb COCTaB MOJIEKYJbI, (U3MUYECKHE U XMMHMYECKHE CBOMCTBA, IOJIyY€HHE U

MIPUMEHEHNE BOJIOPOA.
Ycemanasnueams npUUUHHO-CIEICTBEHHBIE CBSI3U MEXAY (U3MYECKUMU CBOMCTBAMH U CIOcOoO0amMu
coOupaHus BOAOPOJA, MEXKIy XHMHYECKHUMU CBOHCTBAMU U €ro




IPUMEHEHHEM.
Ilposooumsv,  nabrooamv W OnUCHIGAMb XUMHUYECKHH SKCIEPUMEHT 1o MIOJIyYEHHUIO,
COOMpaHHMIO ¥ paclo3HaBaHHWIO BOJOPOAA C COONIONEHHEM IPaBHI

TEXHUKU 0€30MacCHOCTH.

26 [IpakTuueckas pabora Pa6orath c J1a00paTOPHBIM o0opyI0oBaHNEM 1 HarpeBaTeIbHBIMHU npudopamu B
Neq COOTBETCTBUHM  C MPABUJIAMU TEXHUKH O€30MaCHOCTH.
BemmonasaTe  mpocredimue  mpUEMBl  O0OpaimieHus ¢ JJaOOpaTOPHBIM O0OpYAOBaHHEM: COOHpaTh
npuOOp U1 TIOMyYEHHUs Ta30B, MPOBEPATh €r0 Ha TePMETHYHOCTh M MCIOIb30BATh IJIS MOTYYCHHS
BOJIOpOJIA.
CoOupare BOJOPOA METOJOM BBITECHEHHUS BO3/AyXa U PacloO3HABATH €ro0.
HabGmionate 3a cBOWCTBaMHM BEIIECTB U  SBJICHUSMU, IPOUCXOALIMMU C BELIECTBAMHU.
OnuceiBaTh  XMMHUYECKMH  HKCHEPUMEHT C  IOMOIUIbIO €CTECTBEHHOTO (PYCCKOTO HIIM POJHOIO)
A3bIKA U SI3bIKa XUMHHU.
CocTaBisiTh OTUET MO pe3ysbTaTaM HPOBENEHHOTO SKCIIEPHUMEHTa
27 Kucnotsr Ananuzuposams cOCTaB KUCIIOT.
Pacnoznasams KMCIOTHI C TOMOUIBIO HHIUKATOPOB.
Xapaxmepuzoeams TpPENCTaBUTENECH KHUCIOT: COISIHYIO U CEpHYIO.
Ymems xapakTepu30BaTh paCTBOPUMOCTH COSAMHEHUH C IIOMOUIBIO TaOIUIBI PACTBOPHUMOCTH.
Ycmanasnueams  TPUUUHHO-CIIEICTBEHHBIE CBSA3M MEXAY CBOMCTBAMHU COJITHOM M CEpHOM KHUCIOT U
00JIaCTSIMH UX TPUMEHEHHS.
Oco3nasamyp HEOOXOIMMOCTh coOIroAeHUS MpaBWJI TEXHUKU 0€30MacHOCTH MpU padboTe C
KHCJIOTaMHU
28 Conu Xapaxmepuzogams cONM Kak TMPOIYKTHl 3aMeIlEeHUs
BOJIOPOJIA B KMCIIOTE HA METAJLIL.
3anucvigams HOPMYIBI COJIEH MO BAJIEHTHOCTH.
Has3zvieams conu o popmymnam.
Ucnonvszoeams Tabnuily pacTBOPUMOCTH ISl XapaKTEPUCTUKU CBOMCTB COJICH.
IIposooums pacy€Tsl 0 GopMysam cojein
29 KonnyectBo ObvscHamp, 4YTO TaKoe KOJIMYECTBO BEIIECTBA, MOJIb, IOCTOSIHHAs ABOTapo, MOJISIpHAs Macca.
BEIIIECTBA Pewams  3amaun C  WCTOJNB30BaHUEM TOHITHHA «KOJUYECTBO BEUIECTBA», «MOJISIpHAS Maccay,

«IIO0CTOAHHAas ABOFa,[[pO
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MonsipHbiii 00BeEM

Obvscuamps, 4YTO Tako€ MOJIAPHBIH  00BEM  ra3oB, HOpMaJIbHbIE YCIOBUS.

ra3o000pa3HbIX Pewams 3amaum ¢ UCNONB30BAHUEM MOHSATUN «KOJMYECTBO BELIECTBA», «MOJISIPHASI MAacca, «MOJISPHBIMA
BELIECTB 00BEM ra3oBy», «IOCTOSIHHAsT ABOragpoy.
31 Pacuérnl o Xapaxmepuzosams  KOJIWYECTBEHHYIO CTOPOHY XUMHUYECKUX OOBEKTOB U MPOIIECCOB.
XUMHYECKUM Pewams 3a1aun ¢ UCIOJIb30BAHUEM MOHATUN «KOJMYECTBO BEILECTBA», «MOJSPHAsS Macca», «MOJIIPHBIN
YpaBHEHUSIM 00BEM I'a30BY», «IIOCTOSIHHAST ABOTAPO».
32 Pacuérel o Xapaxkmepuszoéams  KOIWYECTBEHHYIO  CTOPOHY XMUMHUYECKUX OOBEKTOB U MPOIIECCOB.
XUMHYECKUM Pewamo 3anaun ¢ UCTIONB30BaHUEM MOHSTUH «KOJUYECTBO BEIIECTBA», «MOJSPHASI MACCa», «MOJISIPHBIN
YpaBHEHUSIM 00BEM Ta30By», «IOCTOSTHHAST ABOTagpoy.
33 Pacuérbl o Xapakmepuzoéamb ~ KOJIWYECTBEHHYIO  CTOPOHY XMMHYECKHX OOBEKTOB H ITPOIECCOB.
XUMHYECKUM Pewams 3amaun ¢ UCTIONB30BAaHUEM MOHITHI «KOJUYECTBO BEIIECTBA», «MOJISIPHASI MACCa», «MOJISIPHBIHI
YpaBHEHUSM 00BEM T'a30BY», «IIOCTOSIHHAST ABOTAPO».
34 Bona. OcHoBanus Obvsacuamb, 4YTO TaKOE «OCHOBAHHS», «ILIEIOYH», KKQUeCTBEHHAS PEaAKIHs), KUHIUKATOPY.
Knaccugpuyuposams  ocHOBaHUST TIO pacTBOPUMOCTH B Boje. Onpedensims  NPUHAJIEKHOCTH
HEOpraHMYEeCKUX BEIIECTB K KJIacCy OCHOBaHMM 1o (opMmyie.
Xapaxmepuzoeams CBOMCTBA OTAEIbHBIX MPEICTABUTENEH OCHOBAHUIA.
Hcnonv3o6ams TabIUIy paCTBOPUMOCTH JUIs OTIPEJINIEHUs] pACTBOPHUMOCTH OCHOBAHHUH.
35 PactBoprl. MaccoBas Ob6vscHAMb, YTO TAKOE «MACCOBAs JIOJISI PACTBOPEHHOTO BEIIECTBAY.
J0JI1  PacTBOPEHHOTO Yemanaenueamsy — anamorum ¢ 00BEMHOM  j0sell KOMIIOHEHTOB ra30BOM cMecH
BElIECTBa Pewamy 3a1aun ¢ UCNIOJIb30BaHUEM MTOHATHI «MaccoBas 10Jsl  JJIEMEHTa B BELIECTBE», «MaccoBas
J10JIs1 PACTBOPEHHOT O BELIECTBAY, «00BbeMHas J1071s1 Ta3000pa3HOrO BEIIECTBAY
36 [IpakTuueckas pabora Pabomamu c 1a00paTOPHBIM o0OpyIOBaHWEM M HarpeBaTeJIbHBIMH  NpuUOOpamMu B
Ne5 COOTBETCTBUHM  C MPABUJIAMU TEXHUKH O€30MaCHOCTH.
Buvinonnams  mpocteiiiie  mpuemMbl  oOpamieHus ¢ JJabopaTopHbIM 000pYAOBaHUEM: C MEPHBIM
LWIXHIPOM, C BECAMHU.
Habnooams 3a cBoWicTBaMU BELIECTB U SIBJICHUSIMH, IPOUCXOISAIIMMU C BEIIECTBAMHU.
Onucviéamsb DKCIEPUMEHT C TOMOILIBIO E€CTECTBEHHOI'O (PyCCKOTO MM POJAHOrO)  s3bIKa W
A3bIKa  XUMUH.
Cocmasnsims OTYETHI IO PE3yJIbTaTaM IIPOBEIEHHOIO dKCIIEPUMEHTA
T'omosumsb pacTBOPHI C ONPEACICHHON MAaCCOBOM J10JI€H PACTBOPEHHOI'O BEIIECTBA
37 Oo6o0muieHne U XapakTepu30BaTh KOJIMYECTBEHHYIO  CTOPOHY XMMHUYECKUX OOBEKTOB U MPOLIECCOB.
CUCTeMAaTH3alIHs Pemats 3a1auu ¢ UCIIOIB30BAHUEM MOHITHI «KOJIMYECTBO BELIECTBAY, «MOJISIPHAS MACCay, «MOJISIPHBIH

3HAHUU o TEME

00BEM Ta30BY», KIIOCTOSTHHAS ABOTAIPOY.




«Baxneiimue
MPEACTABUTENHN
HEOPTraHUYECKHUX
BEILIECTB.
KommuecTBeHHBIE
OTHONICHUS B XMMHI)

ObvscHamb, 4TO TAKOE «MACCOBas OISl PACTBOPEHHOTO BEIIECTBAY.

Yemanaenueams — amamormn ¢ 00OBEMHOHM  J0J€l KOMIIOHEHTOB I'a30BOM cMecH
Pewams 3amadn ¢ ©COIb30BaHUEM HMOHITHM «MaccoBas JIOJISI  DJIEMEHTAa B BEIIECTBE», «MaccoBas
JIOJIs1 PACTBOPEHHOIO BEIIECTBAY, «00BeMHas JI0JIs1 Ta3000pa3HOTO BEIIECTBA»

38

Kontponbnas pabora
o Teme «Bakueiimme
MIPEICTaBUTENH
HEOPraHUYECKHUX
BCIIIECTB.
KomnnyecTBeHHBIE
OTHOIICHUS B XMMHI

Boinoninsamo TECTHI U YIIPOKHEHHS, peulams 3a1a4d 10 TEME.
IIpo6ooums o1ieHKy COOCTBEHHBIX JOCTUKEHUM B YCBOCHUU TEMBI.
Koppexmuposamwb cBOM 3HaHUS B COOTBETCTBUU C IFITAHUPYEMBIM PE3YJIbTaTOM

OcHoBHbIE KJIACCbI HECOPraHU4Y€CKHUX

coequHenui (11 4)

DopMUPOBATH PA3BUTOTO0 MOPAIBHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEIICHUH MOPAIBHBIX MTPOOJIeM Ha
OCHOBE JIMYHOCTHOT'O BBIOOpa, (hOPMHPOBAHHME HPABCTBEHHBIX UYYBCTB W HPABCTBECHHOI'O TMOBEICHUS,
OCO3HAHHOTO M OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHBIM MOCTYIKaM (CIIOCOOHOCTH K HPABCTBEHHOMY
CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIUMOCTh, YBKHTEIHLHOE OTHOIICHHWE K PEJIUTHO3HBIM YyBCTBaM,
B3TJISIaM JIIOJICH WM WX OTCYTCTBHIO; 3HAHWE OCHOBHBIX HOPM MOpPAJIH, HPABCTBCHHBIX, TYXOBHBIX
UJICAJIOB, XPAHMMBIX B KYJbTYPHBIX TPAIUIMAX HApOJOB PoccHMH, TOTOBHOCTh Ha HMX OCHOBE K
CO3HATEIFHOMY CaMOOTPAHMYEHUIO B IIOCTYNKAaX, TOBEICHUH, PACTOYUTEIHLHOM TOTPEOUTEIHCTBE,
c(hOpPMHUPOBAHHOCTH MPECTABICHNH 00 OCHOBAaX CBETCKOM STHUKH, KYJIBTYPhI TPATUIIMOHHBIX PEITUTHMA, X
POJIK B Pa3BUTHUH KYJbTYpPBI U UCTOPUU Poccru U 4eoBeUeCcTBa, B CTAHOBICHUH IPAKIAHCKOTO 00IIecTBa
U POCCHHCKOW TrOCYIapCTBEHHOCTH; MOHMMAaHHWE 3HAYCHHS HPABCTBCHHOCTH, BEPHI U PEIIMTHU B KU3HU
4yeloBeka, ceMbu u oOmectBa). ChHOpMHPOBAHHOCTH OTBETCTBEHHOTO OTHOIICHHUS K YUYCHHIO;
YBOKHTEJIBLHOTO OTHOIICHHS K TPYy, HAJIMYUE ONBITA YYaCTHsI B COIUAIEHO 3HAUMMOM TpyJe. Oco3HaHue
3HAYCHUS CEMbH B JKM3HH YEJIOBEKA U OOIIECTBA, MPUHATHE [ICHHOCTH CEMEHHOM KU3HU, YBOKUTEIHHOE U
3a00TJIMBOE OTHOIIEHHUE K YJIE€HAM CBOEH CEMBH.

Coszoarom bnazonpusamuvle YCi08us 0 pa36UMusi COYUAIbHO 3HAYUMbBIX OMHOWEHUL 00YYaAoWuxcs, u,
npesicoe 6ce20, KAK YEHHOCMHLIX OMHOUWIeHUU: K CaMum cebe Kak Xxossesam cgoell cyovowl,
CAMOONPEOCNAIOWUMCSL U  CAMOPeaIU3VIOWUMCsl JTUYHOCIAM, OMBEUAOWUM 3d C80€ COOCMBEHHOE

byoyuee.




39 Oxcunpl. [IpoBOIUTH  OMBITHI, MOATBEPHKAAIOIIME XUMHUYECKHE CBOMCTBA OKCHIOB C COONIIOJICHHEM MPaBHII
Knaccudukanus TEXHHUKHU 0€30MacHOCTH
CBOIICTBA
OcHoBaHus: CocraBisTh ypaBHEHHUS PEAKLMM C y4aCTHEM OCHOBAHUM.
KJ1accupuKanus Habmronate 1 onuceiBaTh peakluy ¢ y4acTHEM OCHOBAHHMM C MOMOIIbIO €CTECTBEHHOI'O (PYCCKOTO WU
CBOMCTBA POIIHOTO) S3bIKA U SI3bIKA XHUMHH.
[IpoBOIUTH  OMBITHI, MOATBEPXNKAAIOIINE XHUMHYECKHUE CBOMCTBA OCHOBAHUH, C COOIIOACHUEM TIPABHI
TEXHUKH 0€30MacHOCTH.
40 Kucnorsr: XapakTepru3oBaTh O0ITHME XUMHUYECKHE CBOMCTBA KUCIOT COCTaBIIATh YPaBHEHUS PEAKIMA C y4acTHEM
KIIacCU(pUKaIs kucaoT. Habnronate 1 onuchbIBaTh peaklivy C yYaCTUEM KHCIIOT C TIOMOLIbI0 €CTECTBEHHOTO (PYCCKOTO MU
CBONCTBA POZIHOTO) fA3BIKA U SA3bIKA XUMHH.
[IpoBOAUTH OMBITHI, MOATBEPKIAIOIINE XUMUYECKHUE CBOMCTBA KUCIIOT, C COOJIIOICHUEM MPABUI TEXHUKHU
0e30MacHOCTH
41 Kucnorsr: XapakTepru30BaTh OOIIME XUMHUYECKHE CBOMCTBA KUCIOT. COCTAaBIIATh ypaBHEHUS PEAKIMN C ydacTHEM
KJaccupuKanus kucaoT. HaGmroaate 1 onuchIBaTh PEAKIUU C yYaCTHEM KHCIIOT C TOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MU
CBOMCTBA POZIHOTO) SA3bIKA U S3bIKA XUMMUHU.
[IpoBOIUTH OMBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBOMCTBA KUCIIOT, C COOIOICHUEM MPaBUI TEXHUKU
0€30MacHOCTH
42 Comnu: Paznuuate TNOHATUS «CpPEOHUE COIM», «KHUCIBIE COJN», KOCHOBHBIE COIM.
Kiaccuukanus XapakTepu3oBaTh O0ITHUE XUMHUYECKUE CBONCTBA COJICH.
CBOMCTBA Cocmaensams ypaBHEHHs pEaKIMA C Yy4JacTHEM COJIEH.
Habnooams u onucviéams peakiud € y4aCTHEM COJIEH C TIOMOIIbIO €CTECTBEHHOro (PYCCKOro WM
POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
Ilpoooums  ONBITHL, TIOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA COJIEH C COOJIIOJACHUEM TPABUII
TEXHHUKHU 0€30MacHOCTH
43 Comnu: Paznuuate NOHATUS «CpEOHHUE CONM», «KHUCIBIE COJN», KOCHOBHBIE COIM.
KIIacCUpUKaIus XapakTepu3oBaTh 00I1Me XUMHUIECKUE CBOWCTBA COJICH.
CBOICTBA Cocmasnames ypaBHEHHS PEAKIHUM C y4aCTHEM COJIEH.

Habnooams u onuceiéams peakiiui C y4aCTHEM COJICH C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) SI3bIKA U A3BIKA XHMHH.

IIposooums  OMBITHI, TONTBEPKIAIONINE XUMHUYECKHE CBOMCTBA COJIEH C COONIIOJIGHUEM TpaBUII
TEXHUKH 0€30I1aCHOCTHU




44 I'emetnueckas cBsa3b | 1

Xapaxmepuzosamo NOHATUE KT€HETUUYECKUN PAI».

MEXIY KJ1laccaMu Hnnrocmpuposams  TEHETUUECKYIO B3aUMOCBS3b  MEXKAY
HEOPTraHMYECKUX BEIIECTBAMH: ITPOCTOE BEIIECTBO — OKCHU — TUAPOKCH]L — COJIb.
BEIIIECTB 3anucvieams  ypaBHEHMsS  peaklMi, COOTBETCTBYIOIIUX MOCIEI0BATEIbHOCTH («1Iemouke»)
MIpEBpaIeHII HEOPTaHUIECKUX BEIIECTB PA3IUYHBIX KJIACCOB.
45 ITpakTrueckas 1 Ymems oOpamatecsi ¢ 1a00paTOpHBIM 00OpPYIOBaHMEM M HarpeBaTeIbHBIMHU npubopamu B
pabora 6 COOTBETCTBUH  C IIPaBUJIAMHU TEXHUKHU OC30TIaCHOCTH.
Pacrio3naBaTh HEKOTOpBIE aHUOHBI U KATHOHBI.
HabmronaTe cBOMCTBA AIEKTPOIUTOB U IPOUCXOAIINX C HUMH SIBJICHUH.
HabGmiogate ¥ ONHMCHIBATH ~ peaklUM € YYacTHEM DJIEKTPOJIUTOB C MOMOIIbIO €CTECTBEHHOIO
(pyccKOro Uit POJTHOTO) SI3BIKA U A3BIKA XUMHH.
@DopMyJIMPOBaTh BHIBOJIBI IO PE3YJIbTAaTaM MPOBEACHHOTO YKCIIEPUMEHTA
46 O60061eHue ull Unniocmpuposams TEHETHMUYECKYIO B3aUMOCBSI3b MEX/Y BEIIECTBAMU: IPOCTOE BEIIECTBO — OKCHUJ —
crcTeMaTH3alus THIIPOKCHUJT — COJIb.

3HAHUHU 0 TEME
«OCHOBHBIE  KJIACCBHI

3anucvieams  ypaBHEHMs  peaklUil, COOTBETCTBYIOIIUX MOCIEI0BATEIbHOCTH («uemnoykxe»)
IpEBpaLICHUI HEOPraHUUECKUX BEILECTB PA3IIMYHBIX KJIACCOB.

HEOPraHUYECKUuX
COCIIMHCHUI

a7 O0o001menue ull CocTaBiATh ypaBHEHMsI pPEAKUUH C y4acTHEM COJIeH, OKCUAO0B, OCHOBaHUH, KUCIOT Mtiocmpuposams
CHCTEMAaTH3aIH FEHETHUYECKYI0 B3aWMOCBS3b MEXIY BELIECTBAMU: MPOCTOE BEIIECTBO — OKCHUJ — FUIAPOKCU]L — COJIb.

3HAHUM 1O  TeMme
«OCHOBHBIE  KJIACCHI
HEOPraHUYEeCKuX
COCIUHCHUIDY

3anucvieams  ypaBHEHMs  peaklMid, COOTBETCTBYIOLIUX MOCIEI0BATEIbHOCTH («uemnoukxe»)
IpEeBpaLICHUI HEOPraHUYECKUX BEIIECTB Pa3IMYHBIX KIACCOB.

48 Konrponbnas pabota | 1
no teme «OCHOBHBIE
KJIaCChI
HEOPTraHMYECKUX
COCIMHEHUI

Buvinonnamo TeCThl U yNIpaXXHEHUS], peuiams 3aa4u 10 TEME.
1Ipo6ooums OLIEHKY COOCTBEHHBIX JOCTH)KEHUI B YCBOCHUH TEMBI.
Koppexmupoeams cBOM 3HaHNS B COOTBETCTBUU C INIAHUPYEMBIM PE3YJIHTATOM

Iepuoauyeckuii 3axon u [lepuoauveckas
cucTeMa XUMHUYeCKHX djiemenToB Jl. U.
MenaeneeBa u crpoenne aroma (8 4)

. @opMUpPOBaTH IEJIOCTHOE MUPOBO33PEHUE, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOW TMPAKTUKH, YUYUTHIBAIOMIETO COLMAIBHOE, KYJIBTYPHOE, SI3BIKOBOE, JTYXOBHOE
MHOr000pasre COBPEMEHHOT'0 MUpA.




®opMHUPOBaTH OCO3HAHHOTO , YBAXKHUTEIBHOTO M JOOPOXKEIATEIIPHOTO OTHOIICHUS K JAPYrOMY YEIIOBEKY,
€ro MHEHHUIO, MHPOBO33PEHHIO, KYIbTYpe, S3bIKy, BEpe, TpakJaHCKON mo3uiuu. DopMupoBaHue
TOTOBHOCTH M CIOCOOHOCTH BECTH JHMAJIOT C JAPYTMMH JIFOJBMH U JIOCTUTaTh B HEM B3aUMOIIOHUMAaHUS
(nmentudukanus ceds Kak MOJHOMPABHOTO CyOBheKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHPOBaHHUIO 00pa3a
mapTHepa 1O JHAIOTY, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00Opa3a IOMYCTHMBIX CIIOCOOOB JIHAIIOTa,
TOTOBHOCTh K KOHCTPYHPOBAHHUIO MpoIlecca Auaiora Kak KOHBEHIIMOHMPOBAHHS MHTEPECOB, MPOIEIYD,
TOTOBHOCTB U CTIOCOOHOCTH K BEJICHUIO ITEPETOBOPOB).

Cozoasamv Onrazonpusmmusie yci08us 0 pa3gumus COYUAIbHO 3HAYUMBIX OMHOWEHUL 00YUAOWUXCs, U,
npexcoe 6ce20, KAK YEHHOCMHbIX OMHOWEHUL: K camum cebe Kaxk Xozsiesam ceoell cyoboul,
CAMOONPEOeNAIWUMCA U  CAMOPeaIU3VIOWUMCs TUYHOCIAM, OMBeYaoWuM 3d C80e COOCMEEHHOoe

0yoywee.

49 EctectBenHble OOBACHATD MPU3HAKH, MO3BOJIOMINE OOBEIUHATH TPYIIBl XMMUYECKHX 3JIEMEHTOB B €CTECTBEHHBIC
cemeicTBa ceMeHCcTBa.
XUMHYECKUX PackpbiBaTh XUMHUYECKHUI CMBICIT (3TUMOJIOTHIO) Ha3BaHUI €CTECTBEHHBIX CEMEWCTB
JJIEMEHTOB. AprymMEHTHpOBaTh OTHOCUTEIBHOCTh HA3BAHUS «MHEPTHBIE Ta3b»
AM(pOTEpPHOCTD OOBsACHATH, 4YTO Takoe «aM(pOTEpPHBIE COCIAUHEHHS.
Habmronate 1 onuchIBaTh peaklyil MeKIy BELIECTBAMU C MOMOIIBIO PYCCKOTO (POIHOIO) A3bIKA U A3bIKA
XUMHH.
XapakTepu3oBaTh JBOWCTBEHHBIH XapaKTepe CBOMCTB aM(OTEPHBIX OKCHIOB M THIAPOKCHJIOB.
[TpoBOIUTH OMBITHI MO TMOJYYEHHIO M MOATBEPIKICHHIO XUMHUYECKHX CBOUCTB  aM(OTEPHBIX OKCUIIOB
Y THIPOKCUJIOB  C COOJIFOJICHHEM IpaBHJI TEXHUKHU 0€30MaCHOCTH.
50 Otkpeitne . W PaznnuaTh ecTECTBEHHYIO U UCKYCCTBEHHYIO KilacCH(UKanuu.
MenneneeBsiM ApryMeHTHpOBaTh OTHECeHHE [leproarueckoro 3akoHa K eCTECTBEHHON Kiaccu(UKaIUH.
ITepuoaunueckoro MopenupoBaTh XUMUYECKHE 3aKOHOMEPHOCTHU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa U
3aKOHa IpPEeACTaBICHUEM UX B IPOCTPAHCTBEHHO-TPahUUECKON UITH
3HAKOBO-CUMBOJIMUECKOU popme
52 OCHOBHBIE CBeJIEHUS OOBACHATD, UTO TAKOE KIIPOTOH», KHEUTPOHY, «QIEKTPOH», «XUMHYECKHH 3IIEMEHT», «MacCOBOU
0 CTPOEHUH aTOMa YUCIIO».
OnuceiBaTh cTpoeHUE sAapa aroma ucnois3ys Ilepuoguueckyro cucremy xumudeckux snemeHTos /[[. M.
Meneneena.
[TomyyaTh nHGOPMALIMIO IO XMMUHU U3 PA3IMYHBIX HCTOYHUKOB, aHAJIM3UPOBATh €&
53 Crpoenue OOBSCHATD, UTO TAKOE NEKTPOHHBIN CIION UM SHEPT€TUYECKUIN YPOBEHb.

SJICKTPOHHBIX




YPOBHENU aTOMOB
XUMHUYECKUX

aneMeHTOB NeNel-20 B
TabmuIe J. n.

CoCTaBJsTh CXEMbI PACHpE/ICIICHUs DJICKTPOHOB IO 3JICKTPOHHBIM CJIOSIM B 3JICKTPOHHOW 000JIOUKE U
HOMEDa.

Menneneena

54 Ilepuonnueckuit PackpbiBaTh (U3MUECKUI CMBICI: MOPSAKOBOTO HOMEpAa XMMHUYECKOTO 3JEMEHTa, HOMepa IepHoAa
3aKOH . n. CPYIIIBL.
Menneneesa u OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHS METAJUIMYECKUX M HEMETAJUIMYECKHX CBOMCTB XMUMHMYECKUX
CTPOEHHE aToMa 3JIEMEHTOB M MX COEAMHEHUH B IEPHOJAX U TPYIIIAX

95 XapakTepucTuka XapakTepu3oBaTh ~XUMHUYECKHE dJEMEHTHl  1-3-ro mepuojoB Mo uX NojoxkeHuto B [leproauaeckoit
XUMHYECKOTO cucreme xummudeckux sneMeHtoB [[. M. MenzaeneeBa. ApryMeHTUpOBaTH  CBOMCTBA  OKCHIOB  H
JJIEMEHTA Ha TUAPOKCHUIOB METAJUIOB U HEMETAIIJIOB IIOCPEACTBOM YPAaBHEHUM pEaKIUil
OCHOBaHUH €ero
ITOJIOKEHUS B
[Tepuoanueckoit
CUCTEME . n.
Menpeneena.

56 XapakTepucTuka XapakTepu3oBaTh ~XUMHUYECKHE JJEMEHTHl  1-3-ro meprojoB IO uX NoJiokeHuto B [leproaunaeckoit
XUMHUYECKOTO cucteMe xumuueckux snemeHToB [I. M. MenpaeneeBa. ApryMeHTHUpOBaTh  CBOMCTBA  OKCHJIOB U
JJIEMEHTA Ha TUAPOKCHIOB METAJUIOB U HEMETAJIOB IIOCPEACTBOM YPAaBHEHMM PEaKIUI
OCHOBaHUH ero
ITOJIOKEHUS B
[lepuonnueckoii
cUCTEME . n.
Menneneesa.

S7 3HaveHHe OnpenensTb UCTOUHUKH XUMUYECKOH HHPOpMaIUK.
ITepuonnueckoro [TomyyaTh HE00X0AUMYIO HH(OPMALIHMIO U3 PA3INYHBIX UCTOYHUKOB, aHAIM3UPOBATh €€, 0POPMIISITH
3aKOHa u MH(OPMALIMOHHBIA TPOAYKT, IPE3EHTOBATh €r0, BECTH HAay4HYIO JAMCKYCCHIO, OTCTauBaTh CBOIO TOUKY
ITepuonnueckoit 3pEHHUs] UK KOPPEKTUPOBATH €€

CHCTEMBI XUMHUYECKUX
snementoB  J[. H.
Menneneesa




XuMu4yeckasi CB3b. OxkucIuTeIBHO-
BOCCTAHOBHTeJIbHbIe peakuuu (114)

OcBauBatTh COIMAIBbHBIE HOPMBI, MPaBUJIa MOBEACHUS, POIH U (HOPMBI COIUAIBHON KU3HU B TPYyMMax U
COOO0IIIeCTBaX. BO3PACTHBIX KOMIIETEHIIUI C Y4€TOM PETHOHANBHBIX, dTHOKYJIBTYPHBIX, COIUANBHBIX
SKOHOMMYECKUX OCOOEHHOCTEH ((popMUpOBaHHE TOTOBHOCTH K YYAacTHIO B IpOLECCE YHOPSI0YEHUs
COLIMATILHBIX CBSA3€H W OTHOIIEHWI, B KOTOpPHIE BKIIIOUEHBI U KOTOphIe (OPMHUPYIOT CaMH ydalluecs,
BKJIIOYEHHOCTh B HEMOCPEJACTBEHHOE TPaXIJAHCKOE ydacThe, TOTOBHOCTh  ydacTBOBaTh B
KU3HEACSITEILHOCTH TOPOCTKOBOTO OOIIECTBEHHOT'O 00BhEIMHEHUS, TPOTYKTUBHO B3aUMOICHCTBYIOMIETO
C COLMATBLHON CpeIoll W CONHAIbHBIMA WHCTUTYTaMH; HICHTU(PUKanus cedsi B KadecTBE CyOBeKTa
COLIMAJILHBIX TpeoOpa3oBaHUil, OCBOCHHE KOMIIETEHTHOCTEH B c(epe OpraHm3aToOpCcKod IesTeNbHOCTH,
WHTEPHOPHU3ALUS LIECHHOCTEN CO3UIaTEIbHOTO OTHOLICHUS K OKPYKAIOIIEH 1€MCTBUTEIBHOCTH, LIEHHOCTEN
COIIMAIIBHOTO TBOPYECTBA, LIEHHOCTU MNPOAYKTUBHOM OpraHM3allid COBMECTHOM JeATEIbHOCTH,
camMopeald3allud B TPYIIE M OpraHu3allM, IEHHOCTH «APYroro» KakK paBHONPABHOTO MapTHEpA,
(dhopMupoBaHHEe KOMIIETEHIIMI aHaan3a, MPOCKTUPOBAHUS, OPTraHU3AlMU JEATEIBHOCTH, pedIeKCUn
W3MEHEHUH, CIOCOO0B B3aMMOBBITOJHOTO COTPYAHHYECTBA, CIOCOOOB pealu3alud COOCTBEHHOTO
JUIEPCKOT0 MOTEHIMAIIA).

co3oasamu O1a20NpUAMHbLE YCA08US Ol PA3BUMUS COYUATILHO 3HAYUMbBIX OMHOULEHUTI 00YYalowuxcs, u,
npeaicoe 8ce2o, YeHHOCHBIX OMHOUWEHUN. K CeMbe KaK 2IA8HOT ONOpe 8 HCUSHU YeN08eKd U UCIOYHUK) €20
cuacmwvs, K mpyoy Kak 0CHO8HOMY CHOCO0Y 00CMUINCEHUS. HCUSHEHHO20 DIIa20NO0IYYUsl 4eN08eKd, 3an02) e20
YCHeuwno2o npogheccuoHanrbHO20 CamoonpedeneHus U OuWyuweHus Y8epeHHOCMU 8 3a8MpaliHem OHe,

58

HNonnas xumunueckas | 1
CBA3b

OOBSCHATD, YTO TAKOE NOHHASI CBSI3b, HOHBI.

XapakTepu30BaTh MEXaHU3M 00pa30BaHUs HOHHOM CBsI3U. COCTaBIATH CXeMbI 00pa30BaHMs HOHHOU CBSA3H.
Hcnonb3oBath 3HakOBOE MojenupoBanue.  OmnpenensTh TUIl XUMUYECKOU CBS3M 1O (popMyJie BEIIEeCTBa.
[IpuBOIUTE PUMEPHI BELLIECTB C MOHHOM CBSA3BIO. Y CTAHABIUBATH NPUYMHHO-CIICICTBEHHBIEC CBSI3U MEXKIY
COCTAaBOM BEIIIECTBA U BUIAOM XUMUUYECKON CBS3U, MEXITY HOHHOU CBSI3bIO M KPUCTAIIMYECKUM CTPOCHUEM
BEILECTBA

59

KoBanenTHas 1
XUMHUUYECKAS CBA3b

ObvacHamb, 4TO TAKOE KOBAJIGHTHAS CBsI3b, BAIGHTHOCTh. Cocmasnisims cXeMbl 00pa30BaHUs KOBAaJICHTHOMN
HEMOJSPHOM XUMHUYECKOW CBSI3U. Hcnonvsoéams 3HaKOBoe MojenupoBaHue. Omnpedensmb TUI
XUMHUYECKOH CBSI3U MO (PopMyJie BEIIecTBa.

IIpusooums prUMephl BELLIECTB C KOBAJICHTHOM CBA3bIO. Yemanasaueams NpUUNHHO-CIIEICTBEHHBIE CBSA3H
MEX/1y COCTaBOM BEIIECTBA ¥ BUIOM XUMUYECKOMH CBSI3U, MEX/1Yy KOBAJICHTHOM CBA3BIO U KPUCTATITUIECKUM
CTPOCHUEM BEIIECTBA, MEX1y KPUCTAUNIMYECKUM CTPOCHUEM BEIIECTBA U €ro (PU3NYECKUMU CBOMCTBAMU

60

Kosanenrnas 1
MOJIIpHAs
XUMHUYECKAS CBA3b

Obvsacuams, 4YTO TaKoe KOBAJICGHTHAs TMOJSIpHAs CBS3b, DJIEKTPOOTPUIIATEIHLHOCTh, BO3TOHKA WIIH
cyonmumanus. Cocmagnsams cXeMbl 00pa30BaHMS KOBAJCHTHOM MOJISPHOM XUMUYECKON CBS3H.




Hcnonv3o6ams 3HaKOBOE MOJEUPOBaHUE. Xapakmepuzoeams  MEXaHU3M  00pa3oBaHMs  IOJIIPHOMN
KOBAJICHTHOH CBSI3H.

OnpenensaTb TUI XUMUYECKOM CBsi3u 1O  (opMyJie BELIECTBa.

[IpuBoaNTE pUMEpPHI BELECTB C KOBAJIEHTHOM MOJSAPHOM CBA3bIO.

VYcTaHaBnuBaTh MPUUYMHHO-CIIEICTBEHHBIE CBSI3U MEXK/y COCTABOM BELIECTBA U BUJOM XMMHUYECKOH CBSI3H,
MEXly KOBAJIGHTHOW CBSI3bI0 M KPUCTAJUNIMYECKHUM CTPOEHUEM

BEIECTBA, MEXKAY KPUCTAIIMYECKUM CTPOECHUEM BEIIECTBA

U ero (PM3NYEeCKUMU CBOWCTBAMHU.

CocraBnate  ¢opmynbl  OMHApHBIX  COEIUHEHHM MO BAJEHTHOCTHM U HAaXOJIUTh BaJ€HTHOCTH
3JIEMEHTOB 10 (opMyJie OUHAPHOTO COCTUHEHUSI.

Hcnonb30BaTh MaTepruaIbHOE MOJIETMPOBAHUE

61 Merannueckas CBsI3b ObwscHsAmb, 9TO TAKOE METAJUTMYECKAs CBS3b.
Cocmasnsams ~ cXeMbl ~ 00pa30BaHUS  METAJUIMUECKON XMMUYECKOU CBS3H.
Hcnonvzoeams 3HaKOBOE MOJIETUPOBAHHE.
Xapaxkmepuszoéams  MeXaHHU3M  OOpPa30BAHUS METAITUYECKON CBA3H.
Onpedenamyb TUN XUMHYECKOM CBA3M 1O  (OpMYyIie BEIIecTBa.
[IpuBOINTE PUMEPHI BELIECTB C METATNTNYECKON CBA3BIO.
VYcranaBnuBaTh NPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXY COCTABOM BEIIECTBA U BUIOM XUMHUUYECKOU CBSI3U,
MEXy METaUIMYECKON CBA3BI0 M KPUCTAIUIMUECKUM CTPOEHUEM BEIECTBA, MEXIY KPUCTAIITUYECKUM
CTPOCHHEM BEIIECTBA U €0 (PH3NIeCKUMH CBOMCTBaMU. VIConbp30BaTh MaTepHalibHOE MOJICIIMPOBAHNE

62 CreneHb OKHCICHUS OOBSCHATh, UYTO TaKO€  «CTEMEHb  OKHCIEHUS, «BAJICHTHOCTDHY.
CoctaBnate QopMynasl OWHAPHBIX COCIUHEHHM Ha OCHOBE OOINEro Criocoda WX Ha3BaHUM.
CpaBHUBAThH BAJIGHTHOCTD U CTENICHb OKUCIICHUS. PaccuuThiBaTh  CTENEHH OKHUCIEHUS 1o (opmynam
XUMHYECKUX COEOIUHEHUN

63 CreneHb OKUCIICHUS OOBSCHATH, UYTO TaKO€  «CTEMEHb  OKHCIEHUS, «BAJIEHTHOCTDHY.
CocraBnsate ¢GopMmyiabl OWHAPHBIX COCAMHEHHH Ha OCHOBE OOIIero crocoda ux Ha3BaHMIA.
CpaBHUBATH BAJIGHTHOCTD U CTENIEHb OKUCIICHHS. PaccuuThiBaTh  CTENEHH OKHUCIEHUs 1o (opmynam
XUMUYECKUX COCTMHCHUI

64 OKHCIUTENBHO- OOBSICHATD, YTO TAKOE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKIIUN,  OKUCIUTEIh, BOCCTAHOBUTEINb,

BOCCTAHOBUTEIHHBIE OKHCJICHUE, BOCCTAaHOBJICHHE.
peaxiuu KrnaccudunupoBaTs XUMUYECKHE PEAKIUN M0 MPHU3HAKY «U3MEHEHHE CTETICHEH OKUCICHUS IIEMEHTOBY.

OHpe)IeJ'IHTI: OKHCJIINTCIIb U BOCCTAHOBUTCIIb, IMPOLCCCHI OKUCIICHUA U BOCCTAHOBJICHUA.
Hcnonvzosamov 3HaKOBOE MOJCIIMPOBAHUC




65 OxucanTensHO- OOBSACHATD, YTO TAKOE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUN,  OKUCIHUTEIb, BOCCTAHOBUTEIND,
BOCCTaHOBUTEJIbHBIE OKHCJICHHE, BOCCTAHOBJICHHUE.
peaxiuu KnaccudumumpoBaTh XUMHYECKHE PEAKIUN 10 MPHU3HAKY «U3MECHEHUE CTEIICHEH OKUCIICHUS JIEMEHTOBY.
OnpenensiTh OKUCIUTETh U BOCCTAHOBUTEIb, MPOIECCH OKUCICHUS M BOCCTAHOBIICHUSI.
Hcnonvzosams 3HAKOBOE MOJICITUPOBAHUE
66 O060061meHne u OOBSCHATD, YTO TAKOE OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIC PEAKIIUN,  OKUCIHTEIb, BOCCTAHOBUTEIb,
CHUCTEMaTHU3AIIHS OKHCJICHUE, BOCCTAaHOBJICHHE.
3HaHUW 1O TeMaMm KnaccudunupoBaTs XUMUYECKHE PEAKIUN MO MPHU3HAKY «U3MEHEHHUE CTETICHEH OKUCICHUS IIEMEHTOB.
«ITepuommaeckuit OnpenensiTh OKUCIHTETh W BOCCTAHOBHUTEIb, MPOIECCH OKMCICHUS U BOCCTAHOBJICHUS.
3aKOH u Hcnonvszoeams 3HaKOBOE MOJICIIMPOBAHUE
[Tepuonuueckas
CUCTeMa XUMHYECKHX
3JIEMEHTOB J.N.
MenneneeBa u
CTpOEHHE aToMa» |
«CTpoeHue BEIIECTBA.
OKucauTeIpHO-
BOCCTaHOBUTEIIbHBIE
pEeaKIImy
67 Hrorosas Buvinonnsams TECTHI U YIIPOKHEHUS, peuiamsb 3aJ1a49u 10 TEMe.
KOHTpOJIbHast paboTa 1Iposooumsb O1IEHKY COOCTBEHHBIX JOCTUKCHUI B YCBOCHUU TEMBI.
Koppexmuposams CBOY 3HaHUS B COOTBETCTBUH C IUIAHUPYEMBIM PE3YIbTaTOM
68 AHanu3 UTOTOBOM 1Ipo6ooumsb OLICHKY COOCTBEHHBIX JOCTH)KEHUI B YCBOCHHH TEMBI.

KOHTPOJILHON paOOTHI

Koppexmupoeamb CBOM 3HAHUA B COOTBCTCTBHUHU C IJIAHUPYCMBIM PE3YJILTATOM




TemaTnueckoe MNJAHUPOBAHUEC IO XUMHUH B 9 kaacce

Ne ii/mt

Tema ypoka

Buanl yqeﬁnoifl ACATCJIbHOCTH, BOCIIUTATEIbHBIN MOTEHIIM AT

IHoBTOpeHune U 0000IeHHE O KypCy 8
Kjacca. Xumuueckue peakuuu (54)

(GOpMUPYIOT OTBETCTBEHHOE OTHOIIEHUE K YYEHHUIO, TOTOBHOCTh M CIHOCOOHOCTH K CaMOpPa3BUTHIO H
caM000pa30BaHNIO0 HA OCHOBE MOTHBAIIMU K 00YUYEHHIO U IO3HAHNIO, OCO3HAHHOMY BBIOOPY U IMOCTPOEHUIO
JanbHEWIell UHIUBUYaIbHOW TPAaeKTOPUH 0Opa3oBaHMs Ha 0a3e OPHEHTUPOBKU B Mupe mnpodeccuil u
po(heCCHOHATIBHBIX MTPEANOYTEHUH, C yUETOM YCTOMUUBBIX 103HABATEIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE
(bopMUPOBaHUS YBKUTEIBHOTO OTHOIICHUS K TPYIYy, PA3BUTHS OIbITa y4acTHsl B COIMAIIBHO 3HAYUMOM
TpyJe;

cozoarom 0O1a2onpusmmusie YCiosus 018 pa3eumus COYUATbHO 3HAYUMbBIX OMHOWEHUU U, npedxcoe 8ce2o,
YEHHOCMHbBIX OMHOWEHUL: K CeMbe KaK 2/Ia6HOU ONope 6 HCU3HU Yel08eKd U UCMOYHUKY €20 CYACMb, K
mpyoy Kak 0CHOBHOMY CNOCOOY O0CUINCEHUSL HCUSHEHHO20 O1a20NOIYYUs 4ell08eKd, 3102y €20 YCNeUHO20
npogheccuoHaIbHO20 camoonpeoesienus U OWyWeHUsl Y8ePeHHOCU 8 3a8mpauinem OHe;

1 Knaccudukanus XapakTepu30oBaTh OKCUIbI, THAPOKCUILI (OCHOBaHUS, aM(pOTEpHBIE THIPOKCHUIIBI, KHCIOPOACOAEpIKAIINE
HEOPTaHWYECKUX BEIIECTB W WX | KHCIOTHI) M COJIU MO TUIAHY: COCTaB, CIOCOOBI 00pa30BaHMs Ha3BaHUM, XapaKTEPHBIC CBONCTBA U TTOJIYICHHE.
HOMEHKJIaTypa KnaccudunmpoBaTh OKCHIIBI, THIPOKCH]IBI (OCHOBaHUSI aM(pOTEpPHBIE THUIPOKCUIIBI, KACIOPOICOAEPKAIITIE

KHCJIOTBI U ¥ COJIM 10 PA3TMYHBIM MTPU3HAKAM.

YMeTh MOATBEPKAATh XAapaKTEPUCTUKY OTACIbHBIX MPEICTABUTENEH KJIACCOB HEOPTaHMYECKHUX BEILECTB
YpaBHEHHUSMH COOTBETCTBYIOIINUX PEAKITUN.

PackpbIBaTh B3aMMOCBSI3b MEK/Y KJIaCCaMU HEOPraHUYECKUX COECIMHEHUM, KaK TeHETHUECKYIO

2 Knaccudpukanus ~ xumuueckux | OObSICHATH MOHATHS «XUMHUYECKAs peaKlUsDy, «PEaKLUU COCTUHEHUS, «PEAKIMU PA3TIOKEHUSN, «PEaKIHH
peakuuii o pa3INYHBIM | OOMEHA», «PEaKUUHd 3aMEUICHHs», «PEaKlIUd HEUTpamu3aluny, «IK30TEPMUYECKHE PEaKIUun,
OCHOBaHUSIM «QHJOTEPMHUYECKUE PEaKLUn», «OoOpaTUMble  peakluu»,  «HeoOpaTHUMbIE PEAKIHN», «OKHUCIUTEIbHO-

BOCCTAHOBUTEJIbHBIE PEAKIIUN», KTOMOTEHHBIE PEAKIUNY», «[ETEPOrC€HHBIE PEAKIUN», «KATATIUTUYECKHE
peaKuumy, «HEKaTaJUTHUYECKUE PeaKUn», «TEII0BOM 3PPEKT XUMUYECKON peakum.
KrnaccudunmpoBaTh XUMUYECKUE PEAKIIMH IO PA3TUYHBIM OCHOBAHUSIM.

OnpenensiTb OKUCIUTENb W BOCCTAHOBHUTENb, MPOIECCH OKUCIEHUS U BoccTaHOBIeHUs. Habmonate u
OMUCHIBATH PEAKIIUU MEXKAY BEIIECTBAMU C IIOMOIIBIO PYCCKOTO (POAHOTO) S3bIKA U SI3bIKA XUMUHU.

3 Knaccudukanus  xumuueckux | OObSICHATH MOHATHS «XUMHUYECKas peaKIHsh), «PEaKIUU COSTUHEHUS, «PEAKIMH PA3TI0KEHUN, «PEAKIIH
peakiuit o pa3INYHBIM | OOMEHA», «PEaKIUW 3aMEUICHUS», «PEaKklud HEUTpaau3aiuny, «IK30TCPMUUYECKHE PEaKIun,
OCHOBaHUSIM «QHJOTEPMHUUECKHE PEaKLUu», «OOpaTUMblE  peakluu»,  «HeoOpaTHMbIe PEAKIHI», KOKUCIUTENbHO-

BOCCTAHOBUTEJIbHBIE PEAKLIUN», KTOMOTCHHBIE PEAKLUN», KT€TEPOTCHHBIE  PEaKLMN», «KATATUTUYECKHE
PEaKIMN», «HEKATATUTUUYECKUE PEaKLIUN», «TEIIOBOM 3(h(PEeKT XUMUYECKOH peakium».
KnaccuunmpoBars XUMHYEeCKHE PEAKIIUH 110 Pa3TMYHBIM OCHOBAHUSIM.




OHpe,[[eJ'ISITL OKHCJIUTCIIb U BOCCTAaHOBUTCIIb, IPOLCCCHI OKUCICHUA U BOCCTAHOBJICHH. Ha6J’IIO,Z[aTB u
OIMMCBIBATH PCAKIIMU MCKAY BCIICCTBAMU C ITIOMOIIBIO PYCCKOI'O (pOI[HOI‘O) SA3bIKa U A3bIKa XMMHUH.

[Tonsarue 0 CKOPOCTH
XUMHUYecKkol peakuuu. Karanus

OOBACHATD, YTO TAKOE «CKOPOCTh XMMHYECKON peakiun». ApryMEHTHPOBaTh BHIOOp €IMHUI] N3MEPEHUS
Vp. VYcranaBiMBaTh NPUYMHHO-CJIEJICTBEHHBIC CBS3M BIUSHHUS Ppa3IMYHBIX (PAKTOPOB Ha CKOPOCTh
XUMUYECKUX peakuuid. HaOmronaTe M onuchiBaTh peaklUM MEXIY BELIECTBAMHU C IOMOIIBIO PYCCKOIO
(poznHOTrO) s3bIKA U A3bIKA XUMUM [IpOBOANUTE  ONBITHI,  MOATBEPKAAIOIIME  3aBUCUMOCTb CKOPOCTH
XMMUYECKOH peakiK OT Pa3In4HbIX (aKTOPOB

ITonsatne 0 CKOpOCTHU
XUMH4YecKo peakiuu. Katanus

OOBACHATD, YTO TAKOE «CKOPOCTh XMMHMUYECKOW PEaKUUn». ApPryMEHTHPOBATh BHIOOpP €AMHUI] U3MEPEHHUS
Vx.p. YcraHaBnuBaTh NPUYUHHO-CIEACTBEHHBIC CBS3M BIMSHHUS Pa3IUYHbIX (AKTOPOB HA CKOPOCTh
XMUMUYECKHX peakuuid. HaOmromaTe W OMMCHIBaTH peakiMM MEXAY BEIIECTBAMHU C MOMOILIBIO PYCCKOTO
(pomHOTO) sI3bIKA U A3bIKa XUMHUH [IpOBONUTH  OMBITHL,  MOATBEPKIAIONIME  3aBHUCHUMOCTH CKOPOCTH
XMMUYECKON peakIiy OT Pa3IMYHbIX (PaKTOPOB

XHMHYeCKHe peaKIiii B PACTBOPAax

(104.)

(GOpMUPYIOT OTBETCTBEHHOE OTHOIIEHUE K YYEHHUIO, TOTOBHOCTh M CIHOCOOHOCTH K CAaMOpPa3BUTHIO H
caM000pa30BaHNIO0 HA OCHOBE MOTHBALMU K 00YUYEHHIO U IO3HAHNIO, OCO3HAHHOMY BBIOOPY U IMOCTPOCHUIO
JanbHEWIell UHIWBUIYaIbHOM TPaeKTOPUU 0Opa3oBaHMA Ha 0a3e OPUEHTHPOBKU B MUpE mnpodeccuil u
po(heCCUOHATIBHBIX MTPEANOYTEHUH, C yUETOM YCTOMYUBBIX 103HABATEIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE
(bOopMUPOBaHUS YBAKUTEIBHOTO OTHOIICHUS K TPYYy, Pa3BUTHSI OINbITa y4acTHs B COIMAIBHO 3HAYUMOM
TPYAE;

cozoarom O1a2onpusmmusie YCiosus 018 pa3eumus COYUAIbHO 3HAYUMbBIX OMHOWEHUL U, npexcoe 8ce2o,
YEHHOCMHbBIX OMHOWEHUL: K CeMbe KaK 2/Ia6HOU ONOope 8 HCU3HU Yel08eKd U UCMOYHUKY €20 CYACMb, K
mpyoy Kak 0CHOBHOMY CNOCOOY 00CMUICEHUSL HCUSHEHHO20 OIA20NO0IYYUS YeN08eKd, 3a102) €20 YCNeUHO020
npoheccuoHaIbHO20 CaMoonpedesenus U OWYWeHUsA Y8ePeHHOCU 8 3a8mpauiHem OHe;

3HeKTpOHI/ITI/I‘IeCKa${
JUcconmuanus

XapaKTepI/BOBaTB MOHATHSA «QJICKTPOJIUTHUYICCKASA OUCCOLUALUNA», «IJICKTPOJIUTBD?, «HCIIICKTPOIUTHD).
VcranaBpiauBaTh MPUIUHHO-CJICACTBCHHBIC CBA3U MCKOY HpHpOI[OfI QJICKTPOJHNTAa W CTCICHBIO €TI0
JHUCcOoLMaIy. Y CTaHAaBIUBATh NPUIUHHO-CIICACTBCHHBIC CBA3U MCXKAY THUIIOM XHUMHYECKOH CBS3U B
OJICKTPOJIUTC U MCXaHU3MOM €TI0 JUCCOIHAINH.

OCHOBHbIE TTOJIOKEHUS
AIIEKTPOIUTUYECKON
nuccormaruu (TO/I)

Teopun

XapakTepu3oBaTb  IOHATHS  «CTENEHb JAUCCOLMALIMNY, «CHIIbHBIE «cnmadbie
3IEKTPOJIUTBD), «KaTUOHBDY, KAHUOHBD), KHCIOTBD», «OCHOBAHUS», «COIM».

CocTaBnsATh ypaBHEHUS IEKTPOIUTUUECKON JUCCOLMALIMH KUCIOT, OCHOBAaHUM U COJIEH.

WNnnrocTpupoBath NpUMEPAMH  OCHOBHBIE  IOJIOKEHHS TEOPUU AIIEKTPOIUTUYECKON TUCCOLUALINH.

PaznuuaTh ~ KOMIIOHEHTHI  JOKA3aTeNbCTB  (TE3UCOB, apryMEHTOB U ()OPMBI JOKA3ATEIHCTBA)

SJICKTPOJIHUTBD,




XHUMHYECKHE CBOMCTBA KHUCJIOT B
CBETE TEOpUHU
AIIEKTPOJTUTUYECKON
JHUCCOIUAIN

XapakTepu30BaTh OOIIUE XHUMHYCCKHE CBOWCTBA KHCIOT C TMO3WIMHA TEOPUU DJICKTPOIUTHUYCCKOU
muccoruanui. CoCTaBIATh MOJIEKYJISIPHBIE, TOJHBIE UM COKpAIICHHbIC MOHHBIC YPaBHEHUs peakluid ¢
y4acTHueM KHUCIIOT.

AprymMeHTHpOBaTh BO3MOKHOCTh MTPOTEKAHUS PEAKINIl ¢ y4acTUEM KUCIIOT Ha OCHOBE IpaBuia bepromie u
psiga aKTHBHOCTH METAJLIOB.

[TpoBOANTH OMBITHI, MOATBEPKIAAIONINE XUMUIECKIE CBOWCTBA KHUCIOT, C COOMIOJEHUEM MPaBUI TEXHUKH
0e30IacHOCTH.

HabmroaTe 1 omMChIBaTh PEAKIMM C YYaCTHEM KHCIOT C MOMOIIBI0 PYCCKOTO (POIHOIO) SI3bIKA U s3bIKA
XUMHHA.

9 XUMHUYECKUE CBOIMCTBA KUCIOT B | XapaKTepH30BaTh OOIIME XHUMHUYECKHE CBOMCTBA KHCIOT C MO3UIMHA TEOPUU DICKTPOIUTHUYECKOU
cBeTe Teopuu | aucconuanuy. COCTaBIIATE MOJIEKYJISIDHBIC, IIOJIHBIE M COKPAIlEHHBIE HOHHBIC YPABHEHUS PEAKIMU C
AIIEKTPOJIUTUYECKON y4acTHEM KHUCIIOT.

JUCCOLMALNU AprymMeHTHpOBaTh BO3MOXXHOCTb IIPOTEKAHUS PEAKIMM ¢ y4aCTHEM KUCIIOT Ha OCHOBE IIpaBmiia bepromie u
psila aKTUBHOCTH METAJIJIOB.
ITpoBOUTH ONBITHI, HOATBEPKIAIOIINE XUMUYECKHE CBOMCTBA KHUCIIOT, ¢ COONIOIEHUEM NPaBHI TEXHUKU
0€30MacHOCTH.
HaGnronate u onuchIBaTh peaklUK ¢ y4aCTHEM KUCIOT C MOMOIIBIO PYCCKOTO (POJHOIO) sA3bIKa U SI3bIKa
XUMUU.

10 XuMuyeckue ceoiictBa | Cocmasnsims ~ MOJEKYJSApHBbIE, TIONHBIE M  COKpAILCHHBbIC MOHHBIE YPABHEHHS PEAKLUU C y4aCTHEM
OCHOBAaHMH B CBeTe TeopuM | OCHOBAHUH. Ap2ymenmuposams BO3MOKHOCTb MPOTCKAHUS PEAKIMI C y4aCTHCM OCHOBAHHH HAa OCHOBC
IIEKTPOTUTHYECKOH npaBuna bepromne. IIposooums  ONBITHI, MOATBEPXKAAIOLUIME XMMHUYECKHE CBOWCTBA OCHOBAaHUM ¢
HCCOLMALIN COOJTIIOICHUEM TPAaBUII TEXHUKU 0€30MTaCHOCTH

Habnwooams n onucvieams peakiy ¢ y4aCTHEM KHUCIOT C MOMOILBIO PYCCKOTO (POJHOI0) Si3bIKa U sI3bIKA
XUMHH

11 XuMHUecKue cBOWCTBa cojieil B | Xapakmepuzoeams 00lLMe XMMHUYECKHE CBOWCTBA COJIEH € MO3UIUI TEOPHUHM HIIEKTPOJIUTHYECKOM

CBETE Teopun | AMCCOLHALINM.
IEKTPOIUTHIECKOIT Cocmasnsims MOJIEKYISIDHBIE, TOJIHBIE U coxpame’HE{LIe HOHHBIE yPaBHEHWS peaKkLuii ¢ y4aCTHEM COJIEH.
HCCOLMALIH Apaymenmupoeams BO3MOKHOCTb IIPOTEKAHUS PEAKIUH C y4aCTHEM COJIEH Ha OCHOBE IpaBuia bepromre.
[IpoBOUTH ONBITHL, MOJATBEPXKAAIOLIME XUMHUECKHE CBOICTBA coOjlel, € COOJIIOJCHHEM MpaBuUil
TEXHUKU 0€30IaCHOCTH.
12 [lonsaTHe o rugponuse conein HaGmtonate ¥ OonmuchIBaTh PEaKLUU C YYaCTHEM COJIEH C MOMOIIbIO PYCCKOTO (POIHOTO) si3blKa M S3bIKA

XUMHNHN
YcTaHaBIMBaTh 3aBUCUMOCTD MCKAY COCTABOM COJIM U XapaKTCPOM I'MAPOJIn3a




AHaJ'II/I3I/IpOBaTB cpeay pacrBopa COJU € TIOMOIIBKO MHAUKATOPOB
HpOTHOSHpOBaTL TUII TUAPOJIN3a COJIM HA OCHOBC aHaJIn3a €ro (I)OpMy.TIBI.

13 [TpakTnueckas pabota 1. | YMers oOpamatbest ¢ 1a0OpaTopHBIM O0OOPYJOBAHMEM M HarpeBaTelbHBIMU npudopamu B
Pemiennie  SKCIEpUMEHTANBHBIX | COOTBETCTBUU  C MPABUJIAMH TEXHUKHU 0€30MaCHOCTH.
3aga4 o teme | HaGmronath CBOMCTBA 3JIEKTPOIMTOB U MMPOUCXOAIINX C HUMH SIBJICHH.
«DNEKTPOIUTUYECKAS s | HabmrogaTh W OMUCHIBATH PEAKIHH C YY4aCTHEM 3JIEKTPOJIUTOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO
JTIUCCOLIAAITUSD) WM POJTHOTO) S3bIKA U S3bIKA XUMHH.

14 O6o6menne u cuctemaru3anus | COCTaBISATh MOJCKYJSPHBIE, TOJHBIE U COKpANIEHHBIE HOHHBIC YPABHEHUS PEAKIIHiA C y4aCTHEM COJICH,
3HAHUW 1O TeMe «XHWMHYECKHE | KUCIOT U OCHOBAHUM
peakiuu B pacTBopax
JJIEKTPOJIUTOBY

15 Kontposbnass pa6ora 1 mno | BBIIONHATE TECTHI M YIIPAKHEHHUs, PEIIATH 3aa4M 110 TEME.

TeMe «XHUMUYeCKHe PeaKuu B
pacTBOpax JIeKTPOJIUTOBY

HpOBOI{I/ITB OLICHKY COOCTBEHHBIX JOCTHXKECHUU B YCBOCHUHN TCMBbI «XUMHUYECKHUE p€aKuun B pPacTBOpaAx
OJICKTPOJIHUTOB).
KOppeKTI/IpOBaTB CBOM 3HAHUA B COOTBCTCTBUHU C INIAHUPYCMBIM PC3YJIbTATOM

HemeTanabl 4 ux coerHeHus (264)

(GOpMHUPYIOT OTBETCTBEHHOE OTHOIIEHUE K YYEHHIO, FOTOBHOCTh M CIOCOOHOCTH K CaMOpPa3BUTHUIO U
caM000pa30BaHUIO HA OCHOBE MOTHUBAIMU K 00YUYEHHUIO U MIO3HAHUIO, OCO3HAHHOMY BBIOOPY M IIOCTPOEHUIO
JanbHeWel UHAMBUIYaJIbHOW TpaeKTOpUU O0pa3oBaHMsA Ha 0a3e OPUEHTHPOBKU B MUpPE Npodeccuil u
npodecCHOHATIBHBIX MPEANOYTEHNH, C y4ETOM YCTOWYMBBIX 03HABATEIbHBIX MHTEPECOB, a TAKXKE Ha OCHOBE
(GbopMHUpPOBaHUS YBaKUTEIBHOTO OTHOUIEHHSI K TPYIy, Pa3BUTHsI OINbITa y4acTHs B COLUMAIBHO 3HAUUMOM
TPYAE;

cozoaiom Onazonpusmmubvle YCA06Us Ol Pa3eumus COYUAIbHO 3HAYUMbBIX OMHOWEHUN U, npedcoe 6ceo,
YEHHOCMHBIX OMHOWEHUU: K CeMbe KaK 2/Ia6HOU ONope 6 JHCU3HU Yelo8eKa U UCMOYHUKY €20 CYACbA, K
mpyoy Kak 0CHOBHOM) CROCOOY O0CMUIICEHUSL HCUSHEHHO20 O1A20NO0NYHUS YeN08eKda, 3A7102) €20 YCHeUHO20
nPogeccUoOHanbHo20 camoonpeoeienus U OWyWeHuUs YBepeHHOCMU 6 3a8mpawiHem OHe, K 3HAHUAM KaK
UHMENIeKMY ANbHOMY pecypcy, obecneuusarowemy oyoyuee ueio8ekd, Kak pe3yibmamy Kponomiaueo2o, Ho
V6lIeKamenbHo20 y4ebHo20 mpyoa,

16

O0mas
HEMCTAJIJIOB

XapaKTePUCTHKA

®opMyIHpOBaTH BBIBOJBI IO pe3ysibTaTaM NpoBeAeHHOT0 OObSICHUIIB, YTO TAKOE HEMETAJLIBI.
CpaBHMBaTh aJUIOTPOIHBIE BUJOU3MEHEHHS KUCIOPO/A.
PackppiBaTh NPUYHUHBI AJTIOTPOIUH.

XapakTepu3oBaTh XHMHUYECKHE 3JIEMEHThI-HEMETAJLIbI
¢buznyecKkrue XUMUYECKUE CBOMCTBAa HEMETAIIIIOB.
OOBSCHATh  3aBUCUMOCTH OKHCJIHTEIHLHO BOCCTAHOBHUTEIHHBIX

OPpOCTBIC  BCHICCTBA-HCMCTAJUIBI: CTPOCHUC,

CBOMCTB (WIM  NpeACKa3bIBaTh




CBOMCTBA) AIIEMEHTOB-HEMETANIOB OT UX MoJjoxkeHus B [leproanueckoit cucreMe XUMUYECKUX JIEMEHTOB
. . Menaeneena.

VYcranasnuBaTth MPUIUHHO-CIICACTBCHHBIC CBA3HU MCXKIY CTPOCHUCM aToMa, XUMHUYECKON
TUTIOM KPUCTAITHYECKOM PEIIETKH HEMETAIIJIOB U UX COSAMHEHUN, NX (PU3HMUECKUMHU CBOMCTBAMH.

CBSI3BIO,

JloKa3pIBaTh OTHOCHTEIBHOCTh TMOHATHH «METAUD» W «HEMETaJD)
17 Ob6mas XapaKTepUCTHUKa | XapaKTepH30BaTh CTPOEHUE, (U3NUECKUE U XUMHUECKUE CBOIMCTBA, MOJIyYeHHE U IIPUMEHEHUE TaJIOT€HOB B
snementoB VIIA rpymnmbel — | rmmaHe oOIIero, 0COOEHHOTO ¥ €IMHUYHOTO.
raJIoTeHOB YcraHaBIMBaTh MPUYUHHO-CIEICTBEHHBIE CBSA3U MEXAY CTPOCHMEM aTOMa, XMMHYECKOW CBS3bIO, THIIOM
KPUCTAJUTUYECKOHN PEMETKH raJIOTeHOB, MX (U3NYECKUMU XUMHUYECKUMH CBOMCTBAMU
18 CoenuHeHus TaJOreHOB XapakTepu3oBaTh COCTaB, (HU3MUECKUE M XUMHUYECKHE CBOWCTBA,  MOJNyYeHHE U  NPUMEHEHHUE
COEIMHEHH raJIOr€HOB C MCIOIb30BaHUEM PYCCKOTO (POAHOrO) SI3bIKa U S3bIKa XUMUHU.
Has3piBaTh coeqMHEHUS TaJOreHoB 1O (opMyJe M COCTaBIATH (OPMYJIBI IO UX HA3BAaHUIO
YcTaHaBIMBaTh NMPUYUHHO-CIEACTBEHHBIE CBSI3U MEXKY XUMHUUECKON CBSI3bI0, THUIIOM KPUCTAJUTMUECKON
PEIIETKH COeTMHEHNU TaJIOT€HOB, X (PU3MUECKUMH U XUMHUYECKUMHU
CBOMCTBAaMH.
[IpoBomuTh, HAOMIONATH W ONHCHIBATH XWMHUYECKHUN SKCIIEPUMEHT 110 PACTO3HABAHHUIO TaJIOTE€HU/I-
HMOHOB COOJIOJICHHEM MpaBUJI TEXHUKU O€30MacHOCTHU. BBIMOMHAT  pacdyeTbl MO0 XUMHUYECKHM
dopMynaM U ypaBHEHHSIM pEaKIMii, NPOTEKAIOIIUX C YYaCTHEM COCTUHEHUH TajJoreHOB
19 [TpakTrueckas pabora 2. | Vmemw» oOpamathcsi ¢ 1a00paTOpHBIM OOOpPYIOBAaHUEM W HarpeBaTeIbHBIMU npudopamu B
«/3ydeHne CBOMCTB CONSIHOH | COOTBETCTBHHM  C IIPABHJIAMH TEXHUKH OE30MACHOCTH.
KHCIIOTED Habniooams cBOWCTBA 3NIEKTPOIUTOB U MPOUCXOSAIINX C HUMU SIBIICHHIA.
Habnwoams wm  onucvlieams  peakuud € y4aCTHEM DJIEKTPOJIUTOB C TIOMOIIBIO0 €CTECTBEHHOTO
(pyccKOTro UM POIHOTO) SI3bIKA U A3bIKA XUMUH.
Dopmynuposams BBIBOJBI 110 pE3yabTaTaM MPOBEICHHOTO SKCIIEPUMEHTA
20 Oobmas XapakTepucTuka | [lasams O0OLIyI0 XapaKTEpUCTUKY  aTOMaM, TIPOCThIM BEIIECTBAM U COEIMHEHHMSM XaJIbKOI'€HOB B

31eMeHTOB VI A -XaJBbKOr€HOB.
Cepa

3aBHCHMOCTH OT HX IOJIOKeHHs B Ileproamdeckoii cucreme. Xapaxkmepuzoeams CTPOSHHE, aJUIOTPOIIH,
buznyecKue U XUMUYECKHE CBOKNCTBA, MOJyYEHUE W MPUMEHEHHE Cepbl. Ycmanasnuéams TPUINHHO-
CJICACTBCHHBIC CBS3U Me>1<)1y CTpOCHI/IeM aToMa, XI/IMI/I‘—IGCKOI\/'I CBA3bIO, TUIIOM KpI/ICTaJ'IJ'II/ILIeCKOI\/II peHIéTKI/I
cepbl, €€ (U3MUYECKUMU | XUMHUYECKHMH CBOHCTBAMHU.

Buinoansame  pacdéThl M0 XUMUYECKUM  (popMyiaM W ypaBHEHHUSM PEAKITHH, TPOTEKAOIINX ¢ YIaCTHEM
cephl. [Iposooums, Hab00ams W ONUCHIGAMb XUMHUUYECKHUN YKCTIEPUMEHT M0 TOPEHHIO CePhl Ha BO3AYXE
Y B KHCJIOPOJIE C COOJIOICHUEM MPABUJT TEXHUKH O€30MTaCHOCTH




21 CepoBoaopon u CyiabhuIbl Xapaxmepuzoeams  coctaB, (Qu3MUYECKHMe HW  XUMHUYECKHE CBOICTBa, MOJyYEHUE U MPUMEHEHHE
COEMHEHM CEphl B CTETIEHH OKHUCIEHUS —2 € MHCIOJIB30BAHMEM PYCCKOTrO (POIHOTO) sI3bIKa U SI3bIKA
XUMUH.
HaspiBaTh coequHEHUS cepbl B CTENEHU OKHUCICHUS —2 1O (GopMylie U COCTaBIATh (OPMYIBI MO HX
Ha3BaHMI0. COCTaBIATh MOJIEKYJISIPHBIE U MOHHBIE YPaBHEHUS peakluii, XapaKTepU3yIolue XUMUYECKUE
CBOMCTBA COEJUHEHHUI CEpbl B CTEMEHM OKHUCIeHUs —2. OnuceiBaTh IPOLECCHI OKHUCTICHUS-
BOCCTAHOBJICHUSI, OTPEENIATh OKUCIUTENb U BOCCTAHOBUTENb M COCTABIIATH AJIEKTPOHHBIM  OajlaHC B
peaklUMsIX C y4acCTUEM CEepbl B CTEIEHHU OKUCICHUS —2.
VYcTaHaBiIMBaTh NMPUYUHHO-CIIEACTBEHHBIE CBSI3U MEX]y XMMHUECKON CBSI3bI0, THUIIOM KPHCTAJUIMYECKOM
pEmIETKH COETMHEHUN cepbl, WX (U3NUECKUMH ¥ XHMHYECKUMHU CBOMCTBAMHU

22 Kucnoponusie coenvuenus cepbl | 3anucbiBaTh  (OpPMYyNbI  OKCHUIOB CEpbl, Ha3blBaTh UX, ONMCHIBATh CBOWCTBA Ha OCHOBE 3HAHWUHU O
KHUCJIOTHBIX OKCHJIAX.
XapakTepu3oBaTh COCTaB, (U3MYECKHE H XHUMHUYECKHE CBOMCTBA CepHOM KHUCJIOTBI Kak
AJIEKTPOJINTA  C MCIOJIB30BAHUEM PYCCKOTO (POAHOrO) s3bIKA M S3bIKA XUMHH.
CocTaBnsATh  MOJNEKYJSIPHBIE W HOHHBIE  YPaBHEHUS PEaKIUH, XapaKTEPU3YIOIIUX XUMUYECKHE
CBOWCTBA CEPHOM KUCIIOTBHI.
Pacrnio3naBath cysib¢aT-HOHBI.
XapakTepru3oBaTh CBOMCTBA KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI KAaK OKHCIMTENS C HCIOJIb30BAHUEM
PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKA XUMHH.
CocTaBiATb ~ ypaBHEHMs OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUH  METOJOM  3JIEKTPOHHOIO
Oananca.
BrImonmHATE pacd€Thl MO0 XUMUYECKHUM (GOpMyllaM U yPaBHEHUSM PEAKIIHH, MPOTEKAIONINX C YIaCTUEM
CEpPHOM KHUCJIOTHI.
HabmrogaTh HOMUCHIBAaTh XUMHUYECKUI SKCIIEPUMEHT.

23 [TpaxTrueckas pabota 3. | YMeTh oOpamartbes ¢ JIabopaTOpHBIM 000PYIOBAaHWEM W HArpeBaTeIbHBIMHU npudopamu B

«M3y4eHne CBOWCTB  CEpHOW | COOTBETCTBMU  C NMPaBHUJIAMU TEXHUKHU 0€30TTaCHOCTH.
KHCIIOTBI» HabmroaTe cBOMCTBA IEKTPOIUTOB M MPOUCXOISAIINX C HUMH SIBJIICHUH.

HaGmtonate ¥ omMchiBaTh  peakUUd  C  Y4acTUEM DJIEKTPOJIUTOB C MOMOILIBIO €CTECTBEHHOIO
(pPycCKOTro UM POHOTO) SI3bIKA U A3bIKA XUMUH.
@DopMyIMPOBaTh BBIBOJIBI 10 PE3yJIbTaTaM NPOBEIEHHOIO 3KCHEPHUMEHTA

24 Ob6mas xapakrepuctrka | DopmynrupoBaTh BEIBOABI 10 pe3yJbTaTaM MPOBEACHHOTO 3KCIIEPUMEHTA

XUMHUYECKUX  3JIEMEHTOB
rpynnsl. A30T

VA

JlaBaTp  OONIyI0O  XapakTEPUCTHUKY aToMaM, THPOCTHIM BEIIECTBAM M COCIWHEHUSM IMTHUKTOTCHOB B
3aBUCHUMOCTH OT MX MOJIOkKEHUs B [leproanueckoil cucreme.




XapakTepu30BaTh CTPOCHUE, (PU3MUECKUE U XMMHUYECKHE CBOUCTBA, HOJy4eHUe u pUMEHEHUE
a30Ta  C UCHOJb30BAHHWEM PYCCKOTO (POIHOIO) sI3blKa M SI3bIKA XMMUHU.
HazbiBaTh coeuHenust a3ora no Gopmyiie U cCoCTaBisATh GOPMYJIbI 110 UX HA3BAHUIO

25 Ammuak. Cony aMMOHUS HaspiBaTh coeuHeHus a30Ta 1o Gpopmyiie ¥ COCTaBIATh
(hopMyJIBI IO UX HA3BAHMIO.
YcTaHaBIMBaTh  MPUYMHHO-CIEACTBEHHBIE  CBS3M MEXKIY CTPOCHHEM aroMa M MOJEKYIbI, BHUIOM
XUMHUYECKOH CBSA3H, TUIIOM KPUCTAJUIMYECKON peméTrku a3oTra U ero Gu3NYecKUMU U XUMUYECKUMU
CBOWCTBaMH.
BeimonHATE  pacu€Thl MO  XHMHYECKUM  (QOpMYJIaM  H YPAaBHCHHSM PEAKIIHH, MPOTEKAOIINX C
y4acTHEM a30Ta XapaKTepu30BaTh CTPOCHHUE MOJICKYJIbI, IPUMEHEHUE aMMHUaKa C
¢usznyeckue W XUMUYECKHE CBOMCTBa, TOJYy4YEHHE U HCIOIb30BAHUEM PYCCKOTO (POIHOIO) s3bIKa
U SI3bIKA XUMUHU.
HaszbiBath conm aMmMoHus o opMysaM U COCTaBIATh GOPMYIIBI IO UX HA3BAHUSM.
3anuchBaTh  MOJICKYJISIPHBIE W WOHHBIE YpaBHEHHS peakIui, XapaKTePU3YIOIINEe  XUMHUYECKHE
CBOMCTBAa aMMHMAKa U COJIE aMMOHMUSI.
CocTaBiATh ypaBHEHHUSI  OKHCIHUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIMA C ydyacTHEM aMMHuaka C
TTOMOIIIBIO AJIEKTPOHHOTO OanaHca.
YcTaHaBIMBaTh MPUYUHHO-CIEACTBEHHBIE CBS3M MEXKIY BHJIAMH XHUMHUYECKHX CBS3CH,  TUIIAMU
KPUCTAJTMYECKHUX PEIIETOK aMMHaKa U CoJiell aMMOHHUSA U UX (PU3NUECKUMU U XUMUYECKUMU CBOMCTBAMH.
[IpoBoauTh, HAOMIOAATH ©  ONUCHIBATh XUMHUYECKHH DKCIIEPUMEHT TIO0 PACIIO3HABAHWIO HWOHOB
aMMOHHUS C COOJIIOJIEHUEM IPaBWJI TEXHUKHU O€30MacCHOCTU. BHIMOMHATL  pacd€Tbl MO  XUMHYECKUM
dbopMyliaM ¥ ypaBHEHHUSM PEaKINii, MPOTEKAIIINX C YIaCTHEM aMMHUaKa

26 [TpaxTrueckas pabora 4. | Tlonyuyats, cobupaTth W pacno3HaBath  aMMmuak OOpamarbcsi ¢ JTAOOpaTOpPHBIM  000PYIOBAaHUEM

«ITonyueHne aMMHUaKa W | M HarpeBaTeIbHBIMU  TPHOOpPaMH B COOTBETCTBUU  C MPABUJIAMH TEXHHKHU 0€30MACHOCTH.
3yYEeHHE Er0 CBOHCTE Habmronate U ONMUCHIBAaTh XUMUYECKUH HKCIIEPUMEHT C MOMOIIBIO PYCCKOTO (POAHOIO) sI3bIKA U SI3bIKA

XUMUH.
DopMyIHpPOBaThH BBIBOJBI [0 PE3yJIbTaTaM MPOBEACHHOTO YKCIIEPUMEHTA.
CoTpynHHYaTh B TpoIecce y4eOHOTO B3aMMOJICHUCTBHS MPH pabOTe B IPYIIIAX

27 Kucnopoaconepxaiue XapakTepu3oBaTh COCTaB, (PU3UYECKHE M XHUMUYECKUE CBOIMCTBA, IMONYYCHHE U NMPUMEHEHUE OKCHJIOB

COCIMHCHHUA a30Ta

a30Ta C UCIOJb30BAaHUEM PYCCKOrO (POJHOr0) sI3blKa W SI3bIKa XUMUHU.
CocTaBiATb MOJIEKYJISIDHBIE M HMOHHBIE YPAaBHEHMS pEaKkLMi,  XapaKTEpHU3YIOIIUE XMUMHUYECKHE
CBOMCTBA OKCHJIOB a30Ta.




XUMHYECKOMN CBA3H, THUIIOM
1 XUMHYECKMMH CBOHCTBaMH.

YcranaBiuBaTh NPpUIUHHO-CIICACTBCHHBIC CBA3HU MCXKIY BHUIAOM
KpHCT&J’IJIH‘-IGCKOﬁ peI_HéTKI/I OKCHJOB a30Ta n nux (pI/ISI/ILIeCKI/IMI/I

28 Kucnoponconep:xaiue XapakTepu3oBaTh COCTaB, (U3MYECKHME U XHUMUYECKHE CBOICTBA a30THOM KHMCIOTHI KaK 3JIEKTPOJIUTA,
COCTHHEHUS a30Ta IPUMEHEHHE C UCIOJIb30BAHUEM PYCCKOTO (POTHOIO) SI3bIKA U A3bIKA XUMUH.
3anuceiBaTh MOJIEKYJISIDHBIE M WOHHBIC YPABHEHUS PEAKLMM,  XapaKTepU3YIOIIWEe  XHMHYECKHE
CBOWCTBA a30THOM KHCIIOTHI KaK 3JIEKTPOJIUTA.
[IpoBomuTh, HAOMIOAATP W ONUCHIBATh XHMHYECKUH SKCTICPUMEHT, XapaKTEPU3YIOIIMA  CBOWCTBA
a30THOM KUCJIOTHl KakK »3JEKTPOJUTA, C COOJIOJCHHWEM MPaBUI TEXHUKU OE30MAaCHOCTH.
XapakTepru3oBaTh a30THYIO KHUCIOTY Kak oOKuciauTedb. CoCTaBisTh YpaBHEHHUSI OKHUCIUTEIbHO-
BOCCTAaHOBUTEIIBHBIX peakumii, XapakTepU3YIOIIUX XHMHYECKHUE CBOMCTBAa a30THOM KHUCIOTHI Kak
OKHCIIUTEJISI, C TOMOIIbIO 3JIEKTPOHHOTO OajaHca.
[IpoBomuTh, HaAONIOAATP M ONUCHIBATE XMMUYECKHN IKCIIEPUMEHT, XapaKTepU3YIOIIUH  CBOMCTBa
a30THOMW KUCJIOTHI KaK OKHCIIUTENS, C COOII0ICHHEM PABUII TEXHUKH O€30MacHOCTH
29 docdop u ero coeTuHEHHS XapaKkTepu30BaTh CTPOCHUE, ATUIOTPOIIHNIO, (PU3NIECKHE U XUMUYECKHE CBOICTBA, OJTyYCHNE U IPUMEHEHHE
dbocdopa ¢ UCHOTB30BaHUEM PYCCKOTO (POIHOTO) SI3bIKA M A3BIKA XUMUH.
CaMOCTOSITeTbHO ONMUCKHIBATh CBOMCTBa OKcup (pochopa(V) Kak  KUCIOTHOTO OKCHAA U CBOMWCTBA
opTohochHOPHON KHCIIOTHI.
NnmroctpupoBaTh YPAaBHEHUSIMH ITH CBOWCTBA COOTBETCTBYIOLIUX PEAKIUH.
[IpoBoauth, HaOMIOAATh M  OMHUCHIBATH XMMHYECKUN SKCIIEPUMEHT  C  COONIOJEHHEM  MpPaBHI
TEeXHUKH O6e3onmacHocTH. PacmiozHaBaTh hocdar-noHsl
30 Ob6mas xapaktepucTuka | JlaBaTh OOIIYI0 XapaKTEepUCTUKY aTOMaM, IIPOCTHIM BEIIECTBAM M COESAMHEHUSIM 3JIeMeHTOB [V A- rpymnibl
JJICMEHTOB IV A-rpynmsl. | B 3aBUCUMOCTHU OT MX MojoxeHus B [lepuoauueckoii cucreme. XapakTepu3oBaTh CTPOSHHE, aJJIOTPOIIHIO,
VYrnepon ¢dbuznyecKkue U XUMUYECKHUE CBOWCTBA, MOJIyYeHHE M MPHUMEHEHHE aMOP(HOro Yyriepoja U ero COpToB C
HCIIOJIb30BaHUEM PYCCKOIO (POJHOIO) sI3bIKa U s3blka XuMuU. CpaBHUBATh CTPOEHUE U CBOICTBA anMasa u
rpaduta. OnuchIBaTh OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE CBOMCTBA yIiiepoJa.
[IpoBoauTh, HaOMIOJATh U OMHMCHIBATH XUMHUYECKUH SKCHEPUMEHT C COOJIOJEHHEM IpaBUJI TEXHHUKHU
6e301acHOCTH
31 Kucnopoacoaepxaiue XapakTepu3oBaTh COCTaB, (PU3MUECKHUE W XUMHUYECKHE CBOWCTBA, MOJYyYECHHWE U TMPUMEHEHHE OKCHJIOB

COEIMHEHMS YIiIepoJa

yriiepoa € UCIIOJIb30BAaHUCM PYCCKOTO (pOI[HOFO) A3bIKa U A3bIKa XMMHH.

VcranaBiauBaTh MNPUYUHHO-CIICACTBCHHLIC CBA3M MCXKIAY BHIAAMHU XHUMHYCCKUX CBSISeI\/II, THITaMHU
KpUCTATNIMICCKUX pCI_HéTOK OKCHUAOB yrjepoaa, ux (1)I/I3I/I‘-ICCKI/IMI/I n XUMHYCCKHMHU CBOI‘;ICTBaMI/I, a TakKxKe
MMPUMCHCHUECM. CO6J’IIOJIaTB IpaBrjia TCXHUKHU 0e30macHOCTH IMPpH UCITI0JIB30BAHUHU IIEYHOI'O0 OTOIIJICHUS.
Oka3bIBaTh MEPBYIO MOMOIIb IMTPHU OTPABJICHUU YTdpHBIM I'a30M.




XapakTtepu30BaTh COCTaB, (U3NYECKHE M XUMHUUYCCKUE CBOMCTBA, MOJYYCHUE M MPUMEHEHHE YrOJIbHON
KHCTOTBI M €€ cojeil  (kapOoHAaTOB U THAPOKApOOHATOB) C MCIIOJIB30BAHMEM PYCCKOTO (POIHOIO)
S3bIKa W S3BIKA XUMUHU.

WnmroctpupoBaTh 3aBUCUMOCTh CBOMCTB COJIEH YrOIbHON KUCIOTHI OT X COCTaBa.

[TpoBoauTh, HAOMIOMATP W ONWCHIBATH XUMHUYECKHH SKCIICPUMEHT € COOJIIOJICHUEM  IIPaBWII
TEXHHUKHU 0€30MacHOCTH

32

[IpakTrueckas pabota 5.
«Ilonyuenue yriaekucioro rasa u
W3YYEHHUE €r0 CBOMCTBY»

OOpamatbecss ¢ 1abOpaTOPHBIM HarpeBaTeIbHBIMU  MPUOOpPAMU MTPaBUIIAMHU TEXHUKH O€30MaCHOCTH.
HabGmronate U OMUCHIBATh XUMUYECKUH HKCIIEPUMEHT C MOMOIIBI0 PYCCKOTO (POJHOTO) SI3bIKA U sI3BIKA
XUMHUH.

@opMynHMpOBATH BBIBOJBI I10 PE3YJIBTATAM IIPOBEAECHHOIO YKCIIEPUMEHTA.

CoTpynHuyaTh B TpoIlecce Y4eOHOTO B3aMMOJICHCTBHS NMPH paboTe B rpynmax
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YrieBonopoasl

XapakTepu3oBatb OCOOCHHOCTH COCTaBa W CBOMCTB OPTaHUYECKUX COCIUHEHUH.

Paznuuate npenenbHbie U HENMPEAEIbHbBIE YTIEBOAOPOIBI.

HaspiBath © 3ammchiBaTh (OPMYINBI (MOJICKYJISIDHBIE W CTPYKTYpHBIC) BOKHEMIINX  MpEICTaBUTENEH
YIJIEBOJOPOIOB.

[IpennaraTe SKCIEPUMEHT MO PACIIO3HABAHUIO COCTMHEHNU HENPEAECIBHOTO CTPOEHUS.

Habniooams 3a XOAOM  XHMHYECKOTO JKCIEPHUMEHTA, OMKCHIBAThH €r0 U JIeJaTh BHIBOJBI HA OCHOBE
HaOmoieHuil. Qukcuposams Ppe3yNbTaThl SKCIEPUMEHTa C TOMOIIBIO PyCCKOro  (POIHOr0)  sI3bIKa,
a TaKkKe C TOMOUIbI0 XUMHUYECKUX (OPMYI U ypaBHEHUN
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Kucnopoacoaepxaiue
OpTraHUYECKUE COCAMHEHUS

XapakTepu3oBaTh CIUPTHI, KaK KHCIOPOJCOJAEpKAIIUE OPTaHUYECKUE COCTMHEHHUS.
KrnaccudunmpoBaTs CHUPTHI 110 ATOMHOCTH.

HasbiBaTh npencraBuTeneii 0JJHO- U TPEXATOMHBIX CIIMPTOB U 3alHUCHIBATh U3 (OPMYIIBI.

XapakTepu30oBaTh KHUCIOTBL, Kak KHCJIOPOACOJAEpPIKAIINE OPraHUUECKUE COEIUNHEHUS.

HasbiBaTh npeacTaBuTeneil npeaesibHbIX U HeNpeAelbHbIX KapOOHOBBIX KUCIIOT M 3alMCHIBATh U3 (DOPMYIIbI
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Kucnopoaconepxaniue
OpraHUYECKUE COCTUHEHUS

XapakTepu3oBaTh CHUPTBL, KaK KHUCIOPOJICOAEPIKALIUE OPraHUYECKUE COEANHEHUS.
KnaccugunupoBats ciupThl IO aTOMHOCTH.

HaspiBath nipeacraBuTeneil 04HO- U TPEXaTOMHBIX CIIUPTOB M 3aMUCHIBATH U3 (OPMYIIBI.

XapakTepu30BaThb KHUCIOTHI, KaK KHUCIOPOACOAEPKAILUE OPTaHUIECKUE COCIUHEHHUS.

HasbiBaTh npeacTaBuTenell NpeaesibHbIX U HENPEAEIbHbIX KApOOHOBBIX KUCIIOT U 3alMChIBATh U3 (POPMYJIbI
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erMHI/Iﬁ 1 €ro COCAMHCHUA

XapakTtepu3oBaTb CTPOCHHE aTOMOB W KPHUCTAJLJIOB,
bu3MYecKne W XUMHUYECKHE CBOMCTBA, TOJYYCHHE | MPUMEHEHHE KPEMHHUSI C HCIOJIh30BAHUEM
pyccKoro (POAHOrO) sI3bIKa M SI3bIKa XUMUHU.




VYcraHaBiIMBaTh MPUYUHHO-CIIEACTBEHHBIE CBS3U MEXKIY CTPOCHUEM AaTOMa, BUIOM XMMHYECKOW CBS3H,
TUIIOM KPUCTAITMYECKON PEMIETKH KPEMHHUS, €r0 (PU3MYECKUMH U XUMHUYECKUMHU CBOHCTBAMHU.

BoInonHATE pacy€Thl 1O XUMUYECKUM (DOpMYyJiaM U YPaBHEHHUSAM peakiiil, IPOTEKAIOIIUX C y4aCTHEM
KPEMHUS U €70 COCIUHEHUH.

XapakTepu3oBaTh COCTaB, (hU3MUECKHE M XMMHYECKHE CBOICTBA, MOJIY4YEHHE U IPUMEHEHUE COCTUHEHUI
KPEMHHUS C HCHOJIb30BAHUEM PYCCKOTO (POJIHOTO) sI3bIKa U SI3bIKA XMMUHU.

CpaBHUBAThH AUOKCH]IBI YTIEPOAA U KPEMHUSL.

37 CuimmkaTHas Xapaxmepuzosams CUIMKATHYIO IPOMBILLIEHHOCTb U €€ OCHOBHYIO IPOIYKIIUIO.
MIPOMBIIIEHHOCTh Yemanaenueams ananorun Mexay pasinuyHbIMU OTPACIISIMUA CUIIMKATHOM ITPOMBIIUIEHHOCTH
38 [Tomy4yenue HEMETANIIOB Onucvleams HAXOXKIECHUE HEMETAIJIOB B MpUpoOAE. Xapaxmepu3oeamo (paKIMOHHYIO TIEPETOHKY
KHUJIKOTO BO3/[yXa KaK COBOKYMHOCTh (PU3UYECKUX MPOLIECCOB. ApeyMeHMuposams OTHECEHUE aKTHBHBIX
HEMETAJVIOB K OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIM MIPOIECCAM
39 [Tonydyenune BaKHEWUIIHUX Xapaxmepuzosams xumuszm, ChIPbE, anmapaTypy, HAy4YHbIE MNPUHIUIIBI U TPOAYKIUIO IMPOU3BOJCTBA
XHUMHYICCKHX cepHoi KUCIOThl. Cpasrueams PON3BOJCTBO CEPHON KUCIOTHI C TPOU3BOJACTBOM aMMHUaKa
COCIUHEHUN
40 O0001Eenne 10 TeMe | XapakTepu30BaTh COCTaB, (PU3UYECKHE M XUMHUYECKHUE CBOMCTBA, OJYYCHHE U IPUMEHEHUE COSTUHEHUI
«HemeTabl 1 uX COCIUHCHU) HCMCTAJIJIOB € HCIIOJIB30BAHUEM PYCCKOI'O (pOﬂHOI‘O) A3bIKA U A3bIKAa XUMUU.
41 KontposibHasi pa6oTa 1mo teMe | BBIITOIHATB TECTHI U YIIPAXHEHUs, PEIIATH 3a7a4y 110 TEME.
«HemeTanabl H ux | [IpoBoauTh O1IEHKY COOCTBEHHBIX JOCTHKEHUI B YCBOCHUU TeMbl «HemeTasuiby.
coeTUHEHHU» KoppektupoBaTh CBOM 3HaHUSI B COOTBETCTBUH C INIAHUPYEMBIM PE3YJIHTATOM
Metanabl (234.) (GOpMHUPYIOT OTBETCTBEHHOE OTHOIIEHUE K YYEHHIO, TOTOBHOCTh M CHOCOOHOCTH K CaMOPa3BUTHIO H
caM000pa30BaHHIO Ha OCHOBE MOTHBAIIUU K OOYYSHHIO U NMO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO
JanbHEWIell MHIWBUIYaTbHOU TPAeKTOPUU OOpa3oBaHMsA Ha 0a3e OPUEHTHPOBKU B MUpE Mpodeccuil u
MpoeCCUOHATIBHBIX TTPEATIOYTEHUH, C YIETOM YCTOHYMBBIX MO3HABATEILHBIX HHTEPECOB, a TAKKE HA OCHOBE
(GbopMHUPOBaHMS YBAXKUTEIHHOTO OTHOIICHUS K TPYAY, PA3BUTHS OIbITA Y4aCTHUsI B COIMAIBHO 3HAYMMOM
TpyAe;
cozoaom O1a2onpusimmusle YCA08Us Ol PaA3BUMUSL COYUATLHO 3HAYUMbBIX OMHOWEHUL U, Npexicoe 6ce2o,
YEHHOCMHBIX OMHOWIeHUI. K 3HAHUAM KAK UHMENIeKmyaibHOMY pecypcy, obecneuusaiowemy 0yoyujee
uenoseKa, KaK pe3yibmany Kponomiueoz2o, HO YEIeKamelbH020 Y4eOH020 mpyod,
42 ITonoxxenue METaJNIOB B OOBICHHUIIIDL, YTO TAKOE METAJIIEI.

[Tepuonnueckoi cucreMme,

Pasznuwamo (bOpMBI CYLICCTBOBAHUA METAJIJIOB: 9JICMCHTEI U IIPOCTHIC BEIICCTBA.




CTpOEHHUE aTOMOB U
KPHCTaJIJIOB

Xapaxmepuzosams XUMAYECKUE DIIEMEHTBI-METAJUIBI 10 UX 0J0XeHUI0 B [lepuoanyeckoi cucreme 1. U.
MeHnpeneesa.

Ilpocnosuposams CBOWCTBA HE3HAKOMBIX METAJUIOB 10 MOJIOKEeHHI0 B [lepuoanyeckon cucreme
XUMHUYECKUX 3neMeHTOoB [l. 1. MeHaeneena.

Yemanaenueams IPUUMHHO-CIEICTBEHHBIE CBSI3M MEKYy CTPOEHHEM aTOMa, BHJOM XHUMHYECKOW CBA3H,
TUIIOM KPUCTAIIIMYECKON PEIIETKHA METAJUIOB — MPOCTBIX BEUIECTB U UX COCAMHEHUN

43 OO6mme xuMuuyeckne cBocTBa | QObsACHAMb, YTO TAKOE PsJl aKTUBHOCTH METAJUIOB. [lpumernsimsv €ro Il XapaKTEPUCTHUKU XUMHYECKUX
METaIIOB CBOMCTB TMPOCTHIX BEMIECTB-METAIIOB. (O60b6wams CUCTEMY XHUMHYECKHX CBOWMCTB METaNIOB Kak

BOCCTAHOBHUTEJILHBIE CBOMCTBAY.
CocTaBiIATh MOJICKYJISIPHBIC ypaBHEHUS peaxIuii, XapakTepU3yIUX XUMUYECKHE CBOWCTBA
METaJUIOB B CBET€ YYEHUS 00 OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX MPOIIECCAX, a pEaKIuh C
Y4aCTHUEM  DJIEKTPOJIUTOB, MPEACTABIATH TAKXKE U B MOHHOM BUJIC.
Hab6mromaTe 1 onuckIBaTh peaKkIuu MEXAY BEIIECTBAMH C MIOMOIIBI0 PYCCKOTO (POIHOTO) SI3bIKA U sI3bIKA
XAMHUH.
CaMOCTOSTEIBHO MIPOBOJIUTH OITBITEHI, MMOATBEPKIAIOIINE XUMHUYECKHE CBOMCTBA METANIOB C
COOJTFOICHUEM TIPABIII TEXHUKH 0€30TTaCHOCTH

44 Oomas XapakTepucThKa | OObsCcHAMb STUMOJIOTHIO Ha3BaHUSI TPYIIIBI  «IIETOYHBIC METAILIBD.

MICIIOYHBIX METAJII0OB Jlasamb 0OITYI0 XapaKTEPUCTHKY MICTOYHBIM METaJIaM [0 MX MoJoxeHuio B [lepuoaudeckoii cucreme

XUMHYeCKUX djeMeHToB 1. 1. Menaeneena.
Xapaxmepuzoeams cTpoeHHE, GU3MUECKAE U XUMUICCKUE CBOWCTBA  MICJIOYHBIX METAUNIOB B CBETE
00111er0, 0COOEHHOT0 U €TMHUYHOTO.
Ilpeockaszvieamsy (puU3NUECKHE W XUMHUYECKHE CBONCTBA OKCHIIOB M TUAPOKCHUIOB MIEIOYHBIX METAJIOB
Ha OCHOBE UX COCTaBa M CTPOCHHS M TOATBEPXKIATh IPOTHO3bI YPAaBHEHUSIMH COOTBETCTBYIOIINX
peaKUuid.
Ilposooumsv pacdy€Thl 1O XHUMHUYECKHMM GOpMysldaM | YpaBHCHHSIM  pEaKIMil, TMPOTEKAIOMUX C
Y4aCTHEM IIEJTOYHBIX METAJIJIOB M MX COCAMHEHUI

45 Oouras xapaktepucTtuka | O0vbsacHAmMb STUMOJIOTHIO Ha3BaHUS TPYMIbBl  «IIEJI0YHBIE METAIIIIBIY.

IICJIOYHBIX METAJIJIOB

Jlasamp 00IIyI0 XapaKTEPUCTUKY IICIOYHBIM METaJIaM IO UX TMoyioxkeHuto B Ilepmommueckoit cucreme
XUMHUYECKUX 3neMeHTOB [l. 1. MeHaeneeBa.

Xapaxkmepuzosams cTpoeHue, GU3NUECKUE U XUMHUECKUE CBOMCTBA  IIEJIOYHBIX METAUIOB B  CBETE
00111er0, 0COOEHHOT0 U €IMHUYHOTIO.




IIpeockaszvieams (pusmueckue W XUMUYECKHE CBOWCTBA OKCHJIOB U THUAPOKCHUIOB IIEJIOYHBIX METAIIOB
Ha OCHOBE UX COCTaBa M CTPOCHHMS U IMOATBEPKIATh MPOTHO3bl YPABHEHHUSIMU COOTBETCTBYIOLIUX
peaKuuid.

IIpogooums pacu€Thl TO XUMHYECKUM (GOpMyllaM U YPaBHEHHSIM  PEAKIHH, TMPOTEKAIONINX C
Y4aCTUCM IICJTIOYHBIX MCTAJIJIOB U UX COCI[I/IHGHI/Iﬁ

46

Ob6mas XapaKTepUCTHKA
IIEJIOYHO3EMENTbHBIX METAIUIOB

ObvscHsAmMb YTUMOJIOTHIO Ha3BaHUS TPYIIBI  «IIETOYHO- 3€MENbHBIE METAIUIBD.

Jlasamy o0myt0 xapaktepucTuky meTtawiaMm IIA rpynmner (mEnoyHo-3eMeNbHBIM  METallaM) ITI0  HX
nojoxkeHuro B Ilepuogmueckoin cucreme xumuueckux aneMeHToB . M. Menzaeneesa.

XapakTepu3oBaTh CTpoeHHe, GU3NIECKUE U XUMHYECKUE CBOMCTBA MIEI0YHO-3€METbHBIX METAJIJIOB B CBETE
00111er0, 0COOEHHOI0 U €IMHUYHOTIO.

[IpenckaspiBaTh (PU3NUYECKHE W XUMHYECKHE CBOMCTBA OKCHIOB M THIPOKCUAOB MeTAILTOB [1A Tpyrimbt
Ha OCHOBE UX COCTaBa M CTPOCHUS M TOJATBEPXAAThb MPOTHO3bI YPABHEHUSMU COOTBETCTBYIOIIUX
peaKIuid.

[IpoBomuTh pacy€Thl MO XUMHYECKHUM (opMylaM U ypaBHEHHSM pEaklHid, MPOTEKAIOIMHUX C
YY4AaCTHEM IIEJOYHBIX METAJIJIOB U UX COEAMHEHUIN
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OO6mmas XapaKTepUCTUKa
IIEJIOYHO3EMENTbHBIX METAIIOB

Ob6vscHamb STUMOJIOTHIO Ha3BaHUS TPYIIIBI  «IIENTOYHO- 3€MENIbHBIC METAJITBD.

Hasams 00uIyt0 xapakrepucTuky Metawiam IIA rpynnsl (€nouHO-3eMeIbHBIM MeETaulaM) MO  HX
nosioxkeHuto B [lepuoaudeckoit cucreme xumuueckux anemeHTos . M. Menneneesa.

XapakTepu3oBaTh CTpOEHHE, GPU3NUECKHE U XMMUYECKHE CBOMCTBA IENOYHO-3EMEIbHBIX METAJIOB B CBETE
00111eT0, 0COOEHHOT0 U €NMHUYHOTIO.

IIpencka3epiBath (pu3nyeckue M XHMHUYECKHE CBOMCTBA OKCHUIOB M T'MAPOKCHIOB MeTaylioB ITA rpymmbl
Ha OCHOBE UX COCTaBa U CTPOEHUS M TOATBEP)KIATb IPOTHO3bl YPAaBHEHUSIMU COOTBETCTBYIOIIHX
pEeaKIuid.

[IpoBomuTh pacy€Thl MO XUMHYECKUM (OpMyJaM U ypaBHEHHSM pEaKIHid, MPOTEKAIOMHUX C
Y4acTHEM ILEJOYHBIX METAJUIOB U UX COCIMHEHUN
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JKECTKOCTH BOJIBI M CITOCOOEI €6
YCTpaHEHHUS

O0vscHAMb, UTO TAKOE «KECTKOCTh BOJABDY.

Pasnuuams BpeMEHHYIO U TOCTOSIHHYIO KE€CTKOCTh BOJIBI.

IIpeonacams criocoObl yCTpaHEHUS KECTKOCTH BOIBI

IIposooumsb, HabmoOams W OnNUCLIGAMb XUMHUUYECKUI SKCIIEPUMEHT, C  COOJIOJACHUEM  MpaBUII
TEXHMKHU 0€3011aCHOCTHU
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[Ipaktuueckass pabora 6.
«lIlonyueHnue xecTKON BOJBI
U CII0COOBI €€ yCTpaHEHUSD)

Ionyuams, cobupame ¥ pacnosHasams YrIeKUCIbINA ra3
Obpawamucs c 1a60paTOPHBIM 000opyIoBaHUEM Y HarpeBaTeIbHBIMH npudbopamu B
COOTBETCTBUM  C MPaBUJIAMU TEXHUKH 0€30MaCHOCTH.




Habmooams W onucvliéams XUMUYECKHN SKCIIEPUMEHT C TIOMOIIBIO PYCCKOTO (POIAHOTO) SI3bIKA U SI3bIKA
XUMUH.

Dopmynuposams BBIBOIBI 110 PE3YJIBTATAM ITPOBEIECHHOTO YKCIIEPUMEHTA.

Compyonuuams B Tpolecce yueOHOTO B3aMMOJAEHCTBHS IpH padoTe B rpynmnax

50 AJIFOMUHUIT u ero Xapakxmepuzosams  aMOMUHUKA TI0 €ro  MoOJOXKEHUO0 B llepuogumyeckoil cHCTEME XUMHUYECKUX
COCTUHEHUS anemenToB 1. 1. Menaeneena.
Onucvlieamo CTPOEHHE, ¢usznyeckue U XUMHUYECKHE CBOMCTBA aJIOMUHUS, MOATBEpKIas HX
COOTBETCTBYIOIIMMH YPAaBHEHUSIMU PEAKIIUH.
ObvscHamsy TBOUCTBEHHBIN XapaKTep XMMHUYECKUX CBOMCTB OKCHIA M TUAPOKCHIA ATFOMUHUSI.
Konxpemuszuposams  31€KTPOJUTUYECKOE IMOJTYyYEHHUE METAIJIOB ONMCAHUEM MPOU3BOJICTBA ATFOMUHUS.
Ycemanasnueams  3aBUCHMOCTh  OOJIacTell  MPUMEHEHHUS aJIOMUHUS U €T0 CIUIaBOB OT CBOMCTB.
IIpogooums  pacu€Thl TO XUMHYECKUM (OpMyllaM U YPaBHCHHSIM  PEAKIHUH, TMPOTEKAIONINX C
Y4aCTHEM AIFOMUHUS U €r0 COCUHEHUN
ol AtoMuHUN u ero Xapaxmepuzosams  amOMUHUKA TI0 €ro  MOJOXEHUIO B llepuogumyeckoil cHCTEME XMMHUYECKUX
COCTMHEHUS anemenToB /1. V1. Menaeneena.
Onucvieams CTPOEHHE, duznueckne W XMUMHYECKHE CBOWMCTBA AIFOMHHHMS, TOATBEPKIAST UX
COOTBETCTBYIOIIMMH YPABHEHUSIMU PEAKLIUN.
ObvsicHsimb TBOWCTBEHHBINA XapaKTep XUMUIECKUX CBOMCTB OKCH/IA M TUAPOKCHIA ATFOMUHUS.
Konxpemuszupoeams  31€KTPOJUTUYECKOE MOJYyYEHUE METAIJIOB ONTMCAHUEM MPOU3BOJICTBA ATFOMUHHS.
Yemanasnueams  3aBUCHMOCTH  00OJacTeld  NMPUMEHEHHSI AIFOMUHUS U €T0 CIUIABOB OT CBOMCTB.
IIpogooums pacu€Thl TO XUMHYECKUM (GOpMyllaM U YPaBHEHHMSIM  PEaKIHi, MPOTEKAIOUINX C
y4acCTHEM IIOMUHUS U €0 COSAUHEHUN
52 Kenezo u €ro Xapaxmepuzoeams MOJIOXKEHUE Xkene3a B [lepuonndeckoit cucteMe XuMHYeckux anementoB  J[. .
COCTMHECHHUS MeneneeBa, 0COOCHHOCTH CTPOCHUS aToMa.

Onucvlieams GU3NUECKUE U XUMHUUECKUE CBOWCTBA jKeje3a, MOATBEpkKaas ux COOTBETCTBYIOLIUMU
YPAaBHEHUSMH PEAKIIUI.

Obvscnams ~ HaIMUME  JBYX  TEHETMYECKUX  PAJOB CoenuHeHuii xkene3a Fe?t u FO3" .
Ycemanasnueams  3aBUCHMOCTBh  OOJlacTell  NPUMEHEHHS XKeEJle3a U €ro CIUIaBOB OT CBOMCTB.
Ilposooums  pacyéTel 1O  XUMHUYECKUM  (GOpMyNaM ¥ ypaBHEHHUSAM pPEaKLUi, MPOTEKAIOIINX C
YYaCTHUEM JKEJI€3a U €r0 COCTMHEHHUN.

Habniwooams n onuceiéams peakliuy MEXy BELIECTBAMU C ITOMOIIIBIO PYCCKOTO (POIHOIO) A3bIKa U S3bIKA
XUMUHU




53 Kenezo u ero Xapaxmepuzosamo nonioxeHue xenesa B llepuoanueckon cucreMe xumudeckux dsnemeHtos [ U

COCIMHEHUSA MCHI[CJ'ICCBa, 0COOEHHOCTH CTPOCHUS aTOMaA.

Onucvieams HU3NYECKUEe U XMMHUYECKHUE CBOMCTBA Kelle3a, MOATBEpKaas ux COOTBETCTBYIOITUMU
YpaBHEHUSIMU PEAKLIUM.
Obvacnams  HaNWMYME  JIBYX  TEHETHUECKUX  PSAIOB COCAMHEHUH jKele3a Fe?* u FO®* .
Yemanasenueams  3aBUCHUMOCTh  00MacTell NPUMEHEHUS JKeJle3a U ero CIUIABOB OT CBOMCTB.
Ilposooums ~ pacu€Tel MO  XUMUYECKUM  ¢opMyslaM U ypaBHEHUSM PEaKIHi, MPOTEKAIOIMINUX C
YJacCTHEM JKE€JI€3a U €T0 COEIMHEHUM.
Habniooams n onucvieams peakiu MeX1y BEIIECTBAMH C IMOMOIBIO PYCCKOTO (POAHOrO) sA3bIKA U S3bIKA
XUMUMU.

54 [IpakTnueckas pabota 7 | DKCHEPUMEHTAIBHO UCCIed08amb CBONCTBA METAJUIOB U UX COCAMHEHHWH, PElIaTh dKCIEPUMEHTATbHBIC

«PelreHne AKCIEPUMEHTANBHBIX | 3alaid IO TeME «MeTab.

3a71a4 110 Teme «MeTammbn Pabomamu c 1a60paTOPHBIM obopynoBaHrEM W HarpeBaTeIbHBIMU  NIPUOOpaMu B
COOTBETCTBHHM  C MPABUJIAMHU TEXHUKH O€30MaCHOCTH.

Habniwoams cBoOiicTBa METaUIOB W WX COCAWHEHHWH W SBIICHUH, TPOUCXOISIINX C HUMHU.
Onucvieamb XUMHYECKUH OKCIEPUMEHT C IIOMOIIBIO PYCCKOIO (POAHOIO) SI3bIKA U S3bIKa XUMUHU.
Dopmynuposams BBIBOJBI IO pe3ybTaTaM IIPOBEAECHHOIO SKCIIEPUMEHTA
Onpeodensms (ucxolss w3 y4eOHOW 3amadun) HEOOXOIMMOCTh UCIOJIB30BAaHUS HAONIOJCHUS WU
JKCIIEPUMEHTA

55 Kopposus metamioB u cioco6sl | OOBSICHATH, YTO TAKOE KOPPO3USI.

3aIIATHI OT HEé Paznuuams XuMU4uecKyro U 371€KTPOXUMHUUYECKYIO KOPPO3HUH.

Hnniocmpuposams  TOHATUS  «KOPPO3US», «XMUMHUYECKAs KOPPO3UL», «IJIEKTPOXUMUUECKAs] KOPPO3USD)
IIpUMeEpamu.
Xapaxkmepuzoéams  cnocoObl  3alIUTHl  METAJUIOB  OT KOPPO3UHU

56 Mertannst B ipupoge. [lonsatue o | Knaccuguyuposams  GopMbl  TPUPOIHBIX  COCTUHEHHI METAIIOB.

METaILTyprHH Xapaxmepuzoeams o0uIME CIIOCOOBI MOJYYEHUSI METAJIJIOB: MUPO-, TUJPO- U AIEKTPOMETAILTYPIUH.
Koukpemuszuposams 3T cmOCOOBI  MPUMEPAMU U YPaBHEHHUSIMH pPEAKIMl C COCTaBIEHUEM
3JIEKTPOHHOTO OanaHca.

Onucvleams JOMEHHBIM MPOLIECC U ANEKTPOIUTUUYECKOE MOJYYEHHE METAIIIOB.
Pa3znuuamob y€pHble ¥ IBETHBIE METAJUIbI, YYT'YHbI U CTAJIH
57 Merannel B IpuUpOJE. Knaccugpuyuposame  HopMbl  NPUPOJHBIX  COCTUHEHUN METAJIIOB.

[TonsaTHe 0 MeTaiypruu

Xapakmepuzoeamsb o01Me CIOCOOBI MOTYYEHUSI METAUIOB: MUPO-, THJPO- U 3JIEKTPOMETAILTypPIUH.




Konxkpemusuposams 3T cHOCOOBI
3JIEKTPOHHOTrO OanaHca.
Onucvliéams JOMEHHBIM TPOLECC U IJIEKTPOIUTHUYECKOE MOTYYEHUE METAIIIOB.

Paznuuamo ‘{épHBIC 1 IBCTHBIC MCTAJUJIbI, YYT'YHBI U CTaJIN

IIpuMepamMun " YpaBHCHUAMU peaKI_[I/Iﬁ C COCTaBJICHHCM

58 Pemenne 3aja4 Ha IIpo6ooums paccyeTsl Ha HAXOXKJICHUE TPAKTUYECKOTO BBIX0/1a ITPOIYKTa XUMUYECKON PEAKITUH.
HaXO0XICHUEC BBIXOJa OIMMCBIBATH PCAKIIMU MCKAY BCIICCTBAMU C ITIOMOIIBIO PYCCKOI'O (pOIlHOFO) A3bIKA U A3bIKAa XUMHUU.
MPOAYKTA PEAKIUU

59 Pemenne 3aja4 Ha IIposodumsb paccyeThl Ha HAXOXKICHUE TPAKTUYECKOTO BBIX0/1a TTPOIYKTa XUMUYECKON PEAKITUH.
HaXO0XICHUEC BBIXOJa OIMUCBIBATH PCAKIIMU MCKAY BCIICCTBAMU C ITIOMOIIBIO PYCCKOT'O (pOI[HOFO) A3bIKA U A3bIKA XUMHU.
MPOAYKTA PEAKIUU

60 Pemenne 0Ob0cHoBbI6AMb NCTIONB30BAHUE STUHUI] U3MEPEHUS B pacueTax. [[poM3BOINUTE BEIYUCIICHUS M OTIEPUPOBATH
KOMOMHHMPOBAHHBIX 337124 MOHITUSAMH «Macca», «00beM», «MaccoBasi JI0JIs», «00beMHas JOJsI», «TeMI0BON 3((HEKT», «KOIHMUECTBO

BEIIECTBA», «CKOPOCTh PEAKIIUN», KKOHUECHTPALIHS.

61 Pemenue 060cHOo8bI6aMb NCTIONB30BAHUE STUHUI] U3MEPEHUS B pacueTaX. [[poM3BOAUTE BBIYUCIICHUS U OTIEPUPOBATH

KOMOMHUPOBAHHBIX 33124 MOHSATUSAMH «Macca», K00bEM», «MacCoBas OIS, «OOBEMHAS JTOJISH», «TETUIOBON (D (PEKT», «KOTUIECTBO
BEILIECTBA», «CKOPOCTDb PEAKIIUNY», KKOHLEHTPALIUSY.

62 Pemenue Xapaxkmepuzosams o011, 0OCOOCHHBIC U WHIUBUTyAJIbHBIC
JKCIIEPUMEHTAIBHBIX CBOWCTBA KHCJIOT, OCHOBaHHI, COJEH B CBETE TEOPUH DJICKTPOJUTHUYECKON JUCCOLUALNU.
3a7a4 Apaymenmuposams BO3MOKHOCTb TPOTEKAHUS XUMHUYECKUX PEAKIIUI B paCTBOPaX JIEKTPOJIUTAX UCXOS U3

YCJIOBUU.
Knaccugpuyuposams HeOpraHudecKue BEIIeCTBA MO0 COCTaBY U CBOMCTBAM.
IIpusooums ipuMepsI MPEACTABUTEICH KOHKPETHBIX KJIACCOB U IPYII HEOPTaHUYECKUX BEIIECTB
63 O0o001IeHe 3HAHHMI II0 ObvsicHsams, 4mo maxoe psi0 aKmMueHoCmu Memanios. Ilpumensams e2o 0/ XapaKkmepucmuky Xumudeckux

TeMme «MeTambl»

ceoticmeé npocmuvix eujecmg-memannos. OQbobwams cucmemy XUMUHLECKUX CBOUCE Memanlos8 Kak
80CCMAHOBUMENBHBIE CBOUCMBAN.

Cocmasname ~ MONEKYISpPHBIE  YpaBHEHHUS  peakIUi, XapaKTEepHU3YIOIIUX XHUMUYECKHE CBOWCTBa
METAJUIOB B CBET€ YYEHHS 00 OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX MPOLECCaX, a peakuu C
y4acTUeM JJIEKTPOJIUTOB, MPEACTABIATH TAKXKE U B MOHHOM BUJIE.

Habnwoams u onucvieams peakii MEXAY BEIIECTBAMH C MMOMOIIBIO PYCCKOTO (POIHOTO) A3bIKA U SI3BIKA
XUMHH.

CamocmosimenbHo  TPOBOAUTH  OIBITHI,
cOOIIOICHHEM MIPABIJI TEXHUKH 0€30MaCHOCTH

MOATBEPKAAIOIIUC XUMHUYCCKUC CBOICTBa METaJlJIOB C




64

KonTpoabsnass pabor 3
«MeTaLiIBD»

Buvinonansams mecmol u ynpasxcnuenus, pewiams 3a0aqu no meme.
IIpo6ooums oyeHKy cob6CcmeeHHbIX OOCMUNCEHUU 8 YC8oeHUU membl «Memannoly.
Koppexmuposambs céou 3Hanus 6 C0omeemcmeuy ¢ NiAHUPYEMbIM Pe3yIbmanmom

XuMHA M OKpYy:Kaomas cpeaa (44.)

(bOpMHPYIOT  OCHOBBI 9KOJIOTMUECKON  KYJIbTYpPbl COOTBETCTBYIOUIEM COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBIIUICHHS, PA3BUTHE OIBITA SKOJIOTMUYECKH OPUEHTUPOBAHHOMN pe(IIeKCUBHO-OLIEHOYHON
Y IIPAaKTUYECKOM IEATENbHOCTH B )KU3HEHHBIX CUTYalLlUsX;

cozoaom 6ﬂa20npuﬂmeze YCaosus 01 paseumusl COyudlbHO 3HAYUMbBLX OMHOUEHUL u, npeofcde 6ceco,
UEHHOCNHbIX omHoweHull: K cCaMuM ce0e KaK X0351€BaM CBOEH Cy,Z[B6BI, CaMOOIIPCACIIAOIUMCS
1 CaMOPCAIM3YIOINHUMCA JIMYHOCTAM, OTBCHAIOIINUM 34 CBOC COOCTBEHHOE GYIIYH.ICC.

55 XuMnueckas Koppexmupoeams cBOM 3HaHUSA B COOTBETCTBHMM IIJIAHUPYEMBIM PE3YJIbTATOM
Oopra"Hu3anus IIJIAHETHI HOJZyHCZWZb XUMHYCCKYIO I/IH(l)OpMaIII/IIO M3 pa3IMYHbIX UCTOYHHUKOB.
3eMIs IIpeocmasnams nHGOpMaLIHIO IO TeMe «MeTalbhy B BUJIE TaOJMUIl, CXEeM, OMNOPHOIO KOHCIEKTa, B TOM
yucie ¢ npumeHenueM cpeacts UKT.
Humezepuposams cBefieHns 1o pu3N4ecKoil reorpaduu B 3HAHUSA O XMMUYECKOI OpraHu3alyy MiIaHeThl.
Xapakmepuzoeamsb COCTaB I€0JOTHUECKUX 000JI0UEK 3EMIIH.
Paznuuams MUuHEpaAIBI U TOPHBIE TOPOABI, B TOM uKciie U PY JIbI
66 3ammra  OKpy’Karoulen Xapaxkmepuzo6ams NICTOYHUKH XUMHUYECKOTO 3arpA3HEHUS OKPYKAIOIIEH Cpebl.
cpeasl OT XMMHUYECKOTO Onucvigams TI00aTbHBIE HKOJIOTUYECKUE TMPOOJIEMBbl UYEJIOBEYECTBA, CBSA3aHHBIE C XHUMHUYECKHM
3arpsA3HEHUs 3arpA3HCHUEM.
IIpeonaeames TyTH MUHUMM3ALMN BO3IEHCTBHS XMMUUYECKOTO 3arpsi3HEHHS HA OKPYXKAIOIIYIO Cpeny.
IIpusooums mpuUMepsl MEXIYHAPOJIHOTO COTPYAHMYECTBA B OOJIACTH OXpaHbl OKpY)KalOIIEeH cpeibl OT
XUMUYECKOT0 3arpsi3HEHMUS.
67 HUrorosasn Buvinonnamo TeCThl U yIIpa)KHEHHUS, peuiams 3a1a494 110 TEME.
KOHTpPOJIbHas padoTa 1Ipo6ooums OLIEHKY COOCTBEHHBIX JOCTH)KEHHH B YCBOCHUU TEMBI.
Koppexmupoeams CBOM 3HaHUS B COOTBETCTBUU C IIJIAHUPYEMBIM PE3YJIbTATOM
68 AHanu3 HUTOTOBOU Buvinonnsamo TeCTHI M yIIpaXHEHUS, peuiams 3a1a44 110 TEME.

KOHTPOJIbHOM paboThI

1Iposooums O1ICHKY COOCTBEHHBIX JOCTHKCHUN B YCBOCHUHU TEMBI.
Koppexmupoeams cBOU 3HaHUS B COOTBETCTBUU C IJIAHUPYEMBIM PE3yIbTaTOM




Cucrema oneHUBaHUA

KPUTEPUU OLIEHNBAHUA PA3JIMYHBIX I[TPOBEPOYHBLIX PABOT
[Tpu onieHKe y4eOHBIX TOCTHIKEHUH yUaIluXcsl IPAMEHSETCSI KpUTEpUAIbHAS CUCTEMa OIICHUBAHUS 110 MATHOAITFHOH MIKase (0OTMeTKa « 1» He CTaBUTCS):
Kputepun oneHkM NpoeKTHOM U McciaeoBaTeabcKoi paboThl pa3pabaThIBalOTCS ¢ yUETOM Liesiel U 3aJjau MPOEKTHON JesITeIbHOCTH Ha JTaHHOM 3Tare
obOpazoBanusi. Kpumepuu unougudyaivHo2o npoekma.
1. CiocoOGHOCTh K CaMOCTOSITEIbHOMY MPUOOPETECHHUIO 3HAHUH U peIleHHI0 MpoOseM, MPOSBISIOMIAsACS B YMEHUU MOCTaBUTh MPOOJIeMy M BBIOpATh
aJieKBaTHbIE CIOCOOBI €€ pelleHus, BKJIKOYas MOUCK M 00paboTKy wuHpopManuu, (OpPMYIHPOBKY BBIBOJAOB W/WIM OOOCHOBaHHE U
peanu3aruio/anpodaiuo NPUHITOTO pelieHusl, 000CHOBAaHUE U CO3/1aHUE MPOTHO3a, MOJIENIU, MaKeTa, 00bEKTa, TBOPUECKOTO peIeHHs U T. 1. JlaHHBIH
KpUTEPUH B LIEJIOM BKJIIOYAET OL[EHKY C(POPMUPOBAHHOCTH MO3HABATENIbHBIX yU€OHBIX IEHCTBUM.
2. CpopMHPOBAHHOCTh TPEAMETHBIX 3HAHWUN M CIIOCOOOB JEHCTBUM, MPOSBIAOLIAsCS B YMEHMHM PAaCKpBITh COJEpXaHHE PabOThl, IPaMOTHO WU
000CHOBAaHHO B COOTBETCTBUHU C paccMaTpUBaeMol po61eMoil/TeMOi NCOIb30BaTh UMEIOIINECS 3HAHUS U CIIOCOOBI 1€HCTBUH.
3. ChopMHUpPOBaHHOCTb PETYISTUBHBIX JIEHCTBUM, MPOSBISAIONIAACA B YMEHMU CAMOCTOSITENIBHO IUIAHUPOBATh U YHPABJIATH CBOEH MO3HABATENbHON
JeSITeIbHOCThIO BO BPEMEHM, UCIOJIb30BaTh PECYPCHBIE BOZMOXKHOCTH JUIsSl JOCTUKEHHS LI€JIeH, OCYIIECTBISATh BEIOOP KOHCTPYKTUBHBIX CTpaTEruil B
TPYAHBIX CUTyaLHsIX.
4. ChopMupoBaHHOCTh KOMMYHHUKATUBHBIX JEHCTBHM, IPOSABIAIOIASACS B YMEHUH SICHO U3JI0KUTh U 0()OPMUTH BHIMIOJIHEHHYIO paboTy, IPEICTaBUTh €€
pe3yJIbTaThl, apryMEHTUPOBAHHO OTBETUTH Ha BOIIPOCHI.
MaxkcruMaibHasi OLEHKa MO0 KaXJA0My KpUTEpHUIO HE JOJKHA mpeBblmarh 3 O6amno. [Ipu TakoMm moaxozie qocTrkeHHe 0a30BOro ypoBHS (OTMETKa
«YZIOBJIETBOPUTEIHHO») COOTBETCTBYET IMOJIyUYEHHIO 4 MEpBUYHBIX OAUIOB (IO OJHOMY Oaly 3a KaXIbld M3 YEThIPEX KPUTEPHUEB), & JIOCTHIKEHUE
MOBBIIIEHHBIX YPOBHEW COOTBETCTBYET MOIYYEHHIO 7—9 MEepBUYHBIX OaioB (oTMeTKa «xopomo») win 10—I12 mepBuuHbBIX 0amioB (OTMETKa
«OTIIMYHO).
Kpumepuu oyenku ycmnozo omeema
OtmeTka «5» cTaBUTCS, €CIH:

® OTBET IOJIHBIN U HpaBI/IJ'ILHHﬁ Ha OCHOBAHUH U3YYCHHBIX TeOpHﬁ;
® MaTcpHal U3JI0KCH B JIOTUYECKOM MOCJICAOBATCIIbHOCTH, IUTCPATYPHBIM A3BIKOM,

® OTBET CAMOCTOSTEIILHBIN.

OtBet «4» CcTaBUTCH, €CIIH;

OTBET MOJIHBIN U MPABWIBHBIN HA CHOBAHUU U3YUYEHHBIX TEOPH;

MaTepuai U3JI0KEH B OMPEEICHHON JTOrMUeCcKOl MOCIe0BaTeIbHOCTH, MIPH ATOM JIOMYIICHBI IBE-TPH HECYIIECTBEHHBIE OIMIMOKH, UCTIPABICHHBIE T10
TpeOOBaHUIO YUHUTEIIS.

OtmeTka «3» CTaBUTCS, €CIIH:

OTBET MOJIHBII, HO TIPH 3TOM JIOMYIIIEHA CYIIIECTBEHHAs OIINOKa;



HUIH OTBET HEIOJHBINA, HECBI3HBIMN.

OTMeTKa «2» CTaBUTCS, €CIIU:

MIPU OTBETE OOHAPYKEHO HEMOHUMAaHUE yUaluMCs COACpKaHUs yIeOHOTo MaTepurarna;

WJIH TOTYIIEHBI CYIIECTBEHHBIE OLTUOKH, KOTOPbIE YUAIUICS HE MOXKET UCIIPABUTH MPU HABOAIIMX BOMPOCAX YUUTEIS,

a100 Mpu OTCYTCTBHH OTBETA.

Ouyenka IKcnepumeHmanbHblX yMeH Ul

Or1ieHKa CTaBUTCSI HA OCHOBAHUH HAOJIOICHUS 32 YUAITUMUCS B XOJI€ BHITTOTHEHUS IPAKTUIECKON pabOThI ¥ MUCHbMEHHOTO OTYETa 3a paboTy.

OTMeTKa «5%» CTaBUTCS, €CIIH:

paboTa BBITIOTHEHA MOJTHOCTHIO U 0€3 OMMOO0K, CACIaHbl TPaBUIIbHBIC HAOIIOICHUS U BBIBOIBI;

AKCIIEPUMEHT OCYIIECTBIIECH IO TUIaHY C YYETOM TpeOOBaHMI TEXHUKH 0€30MacHOCTH U MpaBui pabOThI ¢ BellecTBaMH U 000pyI0BaHUEM;

MPOSIBJICHBI OPTaHU3AIMOHHO - TPYJOBBIE YMEHUS, TTOIIEPKUBAIOTCS YUCTOTA U TIOPSAIOK HA pabodeM MeCTe, SKOHOMHO UCIIONIb3YIOTCS PEAKTUBBI.
OtMeTKa «4» CTaBUTCS, €CIIU:

paboTa BHITIOTHEHA MPABWIIBHO, CACIIaHBI TPABUIILHBIC HAOIIOICHUS U BBIBOIBI, HO TIPU 3TOM 3KCIIEPUMEHT MIPOBEJICH HE MOJTHOCTHIO;

WJIH JIOTTYIIIEHBI HECYIIIECTBEHHBIE OIMOKH B pabOTe C BEIIECTBAMHU M 00OPYIOBAHHEM.

OtMmeTKa «3%» CTaBUTCS, €CIIH:

paboTa BBINIOJIHEHA IPABIILHO HE MEHEE, YEM HAIOJIOBUHY,

WM IONyLIeHa CYIIEeCTBEeHHAsl OIMOKa B X0OJI€ SKCIIEPUMEHTA, B 00BbSCHEHUH, B OPOPMIIEHUU pabOThl, B COOIOJEHIH MPAaBUI TEXHUKH 0€30MacCHOCTH
mpu paboTe ¢ BEeleCTBAMU M 000PYyI0BaHHEM, KOTOpask UCTIPABIISETCS MO TPEOOBAHUIO YUUTEIIS.

OTMeTKa «2» CTaBUTCS, ECIIU:

JIOTYIIIEHKI IBe (U OoJiee) CYIIECTBEHHBIE OIIMOKU B XOJIe DKCIEPUMEHTA, B 00BICHEHUHU, B 0POPMIICHUU PabOTHI, B COOMIOCHUH MPABUI TEXHUKU
0€301aCHOCTH, KOTOPBIEC YHAIIUNUCS HE MOXKET UCTIPABUTH JaKe 1O TPEOOBAHHUIO YUUTEIIS;

paboTa He BBITIOIHEHA, Y YYaIllerocs OTCYTCTBYET IKCIIEPUMEHTAIbHbIC YMEHUS.

OuyeHnka yMeHuil pewiams pacuenmmole 3a0a4u

OtmeTKa «5» CTaBUTCS, €CITU B JIOTHYECKOM PACCYKICHUH U PEIICHUHU HET OINOOK, 3a/1a4a pelIeHa pallMoOHAIBHBIM CIOCO00M;

OtMmeTKka «4» CTaBUTCS, €CIU B JJOTUYECKOM PACCYKICHUH W PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO 3a/1aua pelieHa HepalMOHAIbHBIM CIIOCOO0M,
WK AONYIICHO He OoJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OtMeTka «3» CTaBUTCS, €CIM B JIOTHYECKOM PACCYKJICHUHM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIEHA CYIIECTBEHHAs OIMMOKAa B MaTeMaTHYECKUX
pacyeTax.

OTMeTKa «2» CTaBUTCS, €CIIM UMEIOTCS CYIIECTBEHHBIC OIMMOKHU B JIOTHYECKOM PACCYXKACHUHU U B PEIICHUH;, OTCYTCTBYET OTBET Ha 3aJIaHUE.

OuyeHnka nucbMeHHbIX KOHMPOTIbHBIX Padom

OtMmeTKa «5» CTaBUTCS, €CJIM: OTBET MOJIHBINA U IPABUIIHHBIN, BO3MOKHA HECYIIECTBEHHAs OIIHOKa.

OtmeTKa «4» CTaBUTCS, €CITU: OTBET HEMOJIHBIN WK JOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIUOOK.



Otmerka «3» cTaBUTCS, eciaM: paOoTa BBINOJIHEHA HE MEHEE 4YeM HaIlOJOBMHY, IOMYIIEHA OJlHA CYyLIECTBEHHas OLMOKa W IMPH 3TOM JBE-TpU
HECYILIECTBEHHBIE.

OTmeTka «2» cTaBHTCS, eclii: paboTa BBHITOJHEHA MEHBIIE, YeM HAIOJIOBHHY WJIM COJCPKUT HECKOJBKO CYIIECTBEHHBIX OMIMOOK, MO0 paboTa He
BBINOJIHEHA.

[Ipu orieHKe BHINOIHEHHSI MTUCbMEHHON KOHTPOJIBbHOM paboThl HEOOXOIMMO YUUTHIBATh TpeOOBaHUs equHOro opdorpaduueckoro pexuma. OTMeTKa 3a
UTOTOBYIO KOHTPOJIbHYIO pab0Ty KOPPEKTUPYET MPE/IIECTBYIOINE ITPU BEICTABICHUN OTMETKH 33 YETBEPTb, OIYTOAME, TOI.

Ouenka mecmogvix padom

Tectsl, cocTosiue U3 MATH BOIPOCOB MOXKHO MCHOJIb30BATH MOCIE U3YUEHUs Kaxaoro marepuana (ypoka). Tect u3 10—15 BonmpocoB Hcmonb3yercs
JUIS Ieproardeckoro KoHTpouis. Tect u3 20—30 BOpocoB MOKHO MCIIOJIB30BATh JJIsl UTOTOBOTO KOHTPOJIS.

[Ipu ouleHUBaHUM UCTIONB3YETCS CAEIyIOIas Kaia:

s Tecta U3 mATH BOIPOCOB

HET OINOOK — OLEHKA «5»;

oJiHa oIInOKa — OIleHKa «4»;

JIBE OIINOKHK — OLIEHKa «3»;

TPH OIIMOKU — OLIEHKA «2».

s recta u3 10 Bompocos:

10 mpaBHUIIBHBIX OTBETOB — OLIEHKA «5»;

7-9 npaBUIIBHBIX OTBETOB — OLIEHKA «4»;

5-6 MpaBUIILHBIX OTBETOB — OLIEHKA «3»;

MEHbIIIE 5 MPAaBUIIbHBIX OTBETOB — OLIEHKA «2».

Ouenka pegpepama

Pecdepar orieHnBaeTcs Mo CAEAYIOMIUM KPUTEPUSM:

cobmroieHne TpeObOoBaHMM K €ro 0(OPMIICHHUIO;

HE00XOIUMOCTh M JOCTATOYHOCTD JJISl PACKPBITHSI TEMbI IPUBEACHHON B TEKCTE pedepara nHPpOpMaLuy;

yMeHHEe 00y4arolierocs CBOOOHO U3IaraTb OCHOBHBIE UJIEU, OTpaKEHHBIE B pedepare;

CIOCOOHOCTH 00Y4YaIOIIErocs MOHATH CYTh 3a/1aBa€MbIX WICHAMH aTTECTAIMOHHONW KOMUCCHH BOIPOCOB U c(hOpMYyTUPOBATh TOUHBIEC OTBETHI HA HUX.



KOHTPOJBbHO-U3MEPUTEJHLHBIE MATEPUAJIBI
MO XUMMH (8-9 k1)

Cneundukanmusi HTOroBOM KOHTPOJBbHOM PadoThl 1O XUMHH
B 8 kiacce (PI'OC)

[lenv: BBIABUTH YPOBEHb COOTBETCTBHUS JOCTUTHYTOIO Pe3yJbTaTa IO MPOrpamMMme «XUMUsS» y
yyalmxcs IIaHUpyeMbIM pe3yibTaraM OCHOBHOM 00pa30BaTEIbHON POTrpaMMBbl.
Crienuduxanys noAroToBjaeHa Ha OCHOBE KOMU(UKATOPOB 3JIEMEHTOB COJIEpKaHUsl U TpeOOBaHUN
(ymenuii), cocraBneHHoro Ha ocHoBe PI'OC

IIpenmeTHbie pe3yJibTaThI

1. ¢dopmupoBaHue NepBOHAYAIBHBIX CUCTEMATU3UPOBAHHBIX MPEJCTABICHUNA O BEIIECTBAX,
UX MPEBPAILEHUAX U IPAKTUYECKOM IPUMEHEHUH; OBJIa/ICHUE TIOHATUHHBIM aIllapaToM 1
CUMBOJINYECKUM SI3BIKOM XUMUU;

2. oco3HaHWe OOBEKTHMBHO 3HAYMMOCTH OCHOB XHMHUYECKOH HAayKH Kak OOJIaCTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, XUMUUYECKUX ITPEBPALICHUM HEOPTaHUYECKUX BELIECTB
KaK OCHOBBI MHOTHX SIBJICHUH XHBOW W HEXXHUBOH MPUPO/IBI; YIIIyOJIeHHUE MPEICTaBICHIHA
0 MaTepUAILHOM E€IMHCTBE MUPA;

3. OBJIaJeHHE OCHOBAMH XMMHUYECKOW I'PAMOTHOCTH : HABBIKAaMH 0€30IacHOTO 0OpaIieHus C
BELIECTBAMM, HCIOJIb3YEMBIMU B IIOBCEJIHEBHOM JKM3HM; YMEHHUEM AaHAJIU3UPOBATH U
IUTAHUPOBATh FKOJIOTMUECKH O€30MacHOe TOBE/IEHUE B LIENAX cOEpPeKEeHUs 310POBbBS .

4. npuoOpeTeHHE OIbITa MCIOJb30BaHUS PA3IUYHBIX METOJOB H3y4YCHHs BEILECTB:
HAOMIOJIEHUsT 3a UX [MPEBPALICHUSMU TMPU MPOBEACHUM HECIOXKHBIX XHUMHYECKUX
HKCIEPUMEHTOB C UCTOJIb30BaHUEM JTJA00PATOPHOTO 0O0PYAOBAHUS U IPUOOPOB.

CrpykTtypa padoThl
Tema:«llepuoouueckuti 3axon J{.1.Menoeneesa. Buovl Xumuyueckou cesa3u.
Pacnipenenenue 3a1annii AMarHOCTUYECKOM pabOTHI IO €€ YacTsaM JaeTcs B Tadnuie 1
Tabmuma 1.Pactipenenenue 3aanuii Mo 9acTsiM pabOThI
Pacrnipenenenue 3ananuii o 4actsaM paboThl

Ne | Hactu Uucno 3aganuii | MakcumanesH | YpoBeHb | Tum 3aganuii
paboThI Bl OaJII
1 | Yacrts 1 9 mo 10 9 b 3amanusi ¢ BBIOOPOM OTBETa
MIEPBOT'0 YPOBHS CII0)KHOCTH
2 | Yacrte 2 2 o 20 4 I1 3amaHusi C KpPaTKHUM OTBETOM
IIOBBIIIIEHHOTO YpOBHS
CII0KHOCTH
1 1o36 3 B 3ananus C pa3BEPHYTHIM
OTBETOM.
HATOTO 16

CucremMa oueHMBAHUSA OTAEJbHBIX 32/JaHMH ¥ UTOTOBOM PadOTHI B 1[€JIOM

B paGory BkmoueHo 9 3amaHuii ¢ BBHIOOPOM OTBeTa W3 4-X MPEATIOKEHHBIX,2 3aJaHus
TpeOyroIre KpaTKOTo OTBeTa yyaiierocs U 1 3afaHue c pa3BEPHYTHIM OTBETOM.

PaGota cocTout u3 2-x yacreii:

Yacte 1 (Ne 1-9 ) cogepxut 3aianus ¢ BBIOOPOM OTBETa MEPBOr0 YPOBHS CIIOKHOCTH .

Yactp 2 (Ne 10-11) comepkuT 3aaHusi TOBBIIICHHOTO YPOBHS CIIO)KHOCTH.

3a BepHOE BbINOJIHEHHE 3adaHus 1-8 oOydarommiics nonydaer no 1 6amty, 3a HEBEpHBI OTBET
WM €T0 OTCYTCTBHE BhICTaBisieTcst O 6amioB.

10-11 3amanus — o 2 Gama(tipu otHOM ommoOke — 10).

12 3amanue — 30amna (mpu ogHOM omubKe — 20).




MakcuManabHOE KOJIMYECTBO OauIOB, KOTOpPOE MOKET HaOpaTh OOYYaroUIUiics, TpPaBUIIBHO
BBITTOJTHUBIINH 3a/1aHus | 9acTu paboThl — 9 OayioB; 2 yactu — 70aJIoB.
MakcuMajibHOe KOJIMYeCTBO 0AJNIOB, KOTOPOE MOXKET MOJyYUTh YICHUK 32 BBITOJIHEHHE BCEH

paboTsl — 16 Gansos.

Taﬁ.Jmua nepesoaa 0a/1J10B B OTMETKH 110 NATHOAJILHOM IIKAaJIe

OTMeTKa TecToBrIit Oamn
«2» Menee 8

«3» 8-11

«4» 12-14

«5» 15-16

Pacnpeue.ﬂenne 3aJaHui paﬁoTbI 10 MO3MIHUAM RO)IH(l)I/IKaTOpa U 110 YPOBHIO CJIOKHOCTH

Tab6aunna 3.
3aganus padoTbl Koas! npo- | Koasl Tpe- Ypo- Mak-
BepsieMbIX | OOBaHMI BE€Hb
3J1EMEHTOB | K YPOBHIO CI0K- | 0ann
coz. MOATOTOBKH | HOCTH
BBIITYCK- 3aja-
HHMKOB HHA
1. ®usnueckuil cMmbica mopsiakoBoro Homepa | 1.2.1 2.2.1 b 1
XMMHYECKOT0 DJIEMEHTA
2 TIpymmer u mepuoasl Ilepmogmueckoii | 1.2.1 2.2.1 b 1
cucTeMbl. PU3NYECKUIl CMBICI MOPAIKOBOIO
HOMEpa XUMUYECKOT0 3JIEMEHTA
3 Crpoenue atoma. Crpoenue | 1.1 23.1 b 1
AJIEKTPOHHBIX 000J04YeK aToOMOB mHepBbIX 20
snemenToB Ilepuogmueckoit cucremsr JI.H.
Meneneena
4 3aKOHOMEPHOCTH H3MEHEHHUs CBoiicTB | 1.2.2 2.2.2 b 1
AJIEMEHTOB M UX COEIUHEHUH B CBA3U C
nonoxenueM B Ilepuoanueckoi  cucreme
xuMudeckux djementoB JI.M. Menaeneena
5 3aKOHOMEPHOCTH U3MEHeHus: CBOMCTB | 1.2.2 2.2.2 b 1
JJIEMEHTOB M HUX COCIUHEHUM B CBA3M C
nosnoxenueM B Ilepuoauueckoir  cucreme
xuMudeckux djemenToB .M. Menaeneena
6 I'pynmnel u nepuozs! I[lepuognueckoi 121 2.2.2 b 1
CUCTEMBI. 2.3.1
7.  CrpoeHme BemecTB. XHUMHUYECKas CBs3b: | 1.3 243 b 1
KOB&JIEGHTHas (MOJsipHass M HENoJsIpHas),
MOHHAs, METAJJINYECKasl
8. Crpoenue BemiecTB. Xumudeckas CBs3b: | 1.3 24.3 b 1
KOBaJI€HTHas (IOJIApHAsT M HENoJisipHast),
WOHHAs1, METAJJINYECKast
14 1.2 b 1

9 . CterneHb OKHCICHUS XMMHUYSCKHUX 3JICMEHTOB




IToBbIIEHHBIIi YPOBEHD: 1.2 1.3 II 2
10.Bp160p BepHBIX yTBEPKACHUI

1.1 24.2 I 2
11 VYcraHoBieHHE COOTBETCTBUSA 14

2.6
12 3anmanue ¢ pa3BEPHYTHIM OTBETOM 14 25.1 B 3

Ha BpinosiHeHHe padoTbl OTBOAMTCH 45 MUHYT.

JlonoJIHUTeIbHbIE MAaTepHaJbl , HeO0OX0AUMMBbIE /ISl IPOBeeHUs1 padoThI:

B xonme BeImosHEeHUss pabOTHI ydamuecss MOTYT TOJIb30BAThCSA TaOJIWIIEH pPacTBOPUMOCTH,
nepuoguyeckoi cucremont J[.M.Menneneesa T.K. coaepkKaHue BOIIPOCOB HAIIPABJIEHO HA YMEHUE
paboTath ¢ JaHHBIMU TaOJIUIIAMH, — HETIPOTPAMMHPYEMBII KaIbKYJISATOP.

HTorosasi KOHTpoJIbHaAsA padboTa
BAPHUAHT JIeMOHCTPALMOHHbIH
Yacrbl

1. Kax onpezneJisieTcsi MeCTO XMMHY€ECKOI0 3J1IeMeHTA B nepuoanyeckoi cucreme /1. 1.
MenpeseeBa?

a) KOJIMYECTBOM 3JIEKTPOHOB Ha BHEIIHEM YPOBHE

0) KOJIMYECTBOM HEUTPOHOB B SApeE

B) 3apsIOM sijipa aToMa

I') aTOMHON Maccoi

2. Kak onpeeanTh 4MCJ10 JHEPreTH4eCKUX YPOBHeH B aToMe djieMeHTa?

a) 10 MOPSAKOBOMY HOMEPY JIEMEHTA

0) o HOMepYy IPYIIIbI

B) TI0 HOMEpY psaa

I') IO HOMEpY Meproa

3. Ha BHelIHeM 3/1eKTPOHHOM YPOBHe [1Ba 3JIEKTPOHA HMEKOT ATOMBbI:

a) cepbl U KUCIIOpoJia

0) pocdopa u azota

B) MarHus U KaJIbIUs

r) 6apus u HaTpuUs

4 B paay xumu4eckux 3j1eMeHToB Li — Be — B — C meTa/uimueckne cBOiCTBA:
a) HE U3MEHSIOTCS

0) ycunuBaroTcs

B) 0CJIa0EBAIOT

I') U3MEHSIOTCS IEPUOINIECKU

5. Y kakoro 3;iemeHTa HauboJ1ee BbIPAKEHbI HeMeTANINYeCKue cBoMcTBa?

a) kucnopon 0) cepa B) cenex T) Te

6. Kakoii u3 BBICHIMX OKCH/IOB OTHOCUTCS K OKCHY, 00pPa30BAHHOMY 3JIEMEHTOM
yeTBEPTOH rpynnspi?

a) RO30) R2058) RO21)R20 1) R203€) RO

7. Meskay aToMaMM € pe3K0 OTIHYAKLIEeHCsl 3JIeKTPOOTPULATEIbHOCTHI0 MOKET
00pa3oBaThCs CBA3b

a). MOHHas B).KOBAJICHTHAs MOJISIPHAS

0). MerayuMuecKas T').KOBAJICHTHAs HETIOJISIpHAs

8. . YkaxxuTe napy BeuecTs, 00pa3oBaHHbIX TOJIbKO KOBAJEHTHOI CBA3BIO.

a) P2Os u P4 6) CaCz u CO2 B) O2 u KF r) CaO u N20s

9. HH3mle CTCIICHDb OKUCJICHUA a30T UMECT B COCIMHCHUMU :
a)NO2 0)N203 B)NH3 )N20



Hactp2

10 .Bbi0epuTte BepHOe yTBepsKAeHHUE :

a) M30TonbI- aTOMBI ,B COCTaBE KOTOPHIX OJMHAKOBOE YUCIIO NMPOTOHOB U HEUTPOHOB.

6) M30TOmBI- aTOMBI ,B COCTaBE KOTOPBIX OJMHAKOBOE YHCIO HEUTPOHOB .

B) M30TONBI- aTOMBI ,B COCTaBE KOTOPHIX OJIMHAKOBOE YUCIIO MPOTOHOB U PA3HOE YHCIIO
HEUTPOHOB.

r) M3oTombl- aToOMBI ,B COCTaBE KOTOPBIX OJAMHAKOBOE YHUCJIO IPOTOHOB M Pa3HOE YUCIIO
AIIEKTPOHOB.

11. YcranoBuTe cOOTBETCTBHE MeAY (POPMYJI0i BelleCTBA M CTENEHbI0 OKUCJIEHHS XJI0pa
B HEM.

1) Cl03 A) 13
2) CIO b) 0
3) KCI B) -3
4) Cl I)+1
-1

12. CocTaBUTh CTPYKTYPHYIO U 3JIeKTPOHHYI0 hopmyay aist BemectBa CCls, ykazatb BUI
XHMHUY€eCKO CBSI3H B HEM M BAJIEHTHOCTb.

Cneundukanuss HTOroBOil KOHTPOJIBLHON PadOThHI MO0 XUMHMH
B 9 kiacce (PI'OC)

Llenv: BBISIBUTH YPOBEHb COOTBETCTBHS JIOCTHTHYTOIO pe3yjbTaTa Mo MporpaMme «XUMHS» Yy
yualmxcs MIaHupyeMbIM pe3yibTaraM OCHOBHOW 00pa30BaTEIbHON MPOTPaMMBL.
Crnenudukariys moAroToBJICHa Ha OCHOBE KOAU(PUKATOPOB AJIEMEHTOB COJIepKaHUs U TpeOOBaHUI
(ymenwuii), cocraBnenHoro Ha ocaioBe ®I'OC

IIpenmeTHbIE pe3yJIbTATHI

1. ¢dopmupoBanue mepBOHAYATHHBIX CHCTEMATH3MPOBAHHBIX MPEICTABICHUI O BEIIECTBAX,
WX MPEBPAIICHUAX U TPAKTUICCKOM MTPUMECHEHNH; OBJIAJICHUE TIOHATUHHBIM aIlapaToM 1
CHMBOJIMYECKHUM SI3BIKOM XHMUH;

2. OCO3HaHWEC OOBEKTHBHO 3HAYUMOCTH OCHOB XUMHUYECKOW HAyKH Kak o00JIacTh
COBPEMEHHOI'0 €CTCCTBO3HAHMS, XMMHYCCKUX MPEBPAIICHUH HEOPTaHUYCCKUX BEIICCTB
KaK OCHOBBI MHOTHUX SIBJICHHI KHUBOW U HEKUBOUM MPUPOJIBI; YIIyOJIeHHE MPEeACTaBIeHUI
0 MaTepHabHOM €TUHCTBE MHPA;

3. OBIaJCHHE OCHOBAMH XMMHUYECKOW IPAMOTHOCTH : HaBBIKaMU 0€30MacHOro 0OpalieHus ¢
BEIICCTBAMHM, HCIOJIb3YEeMBIMA B ITOBCEJHCBHON JKU3HU, YMCHHUEM aHAJIU3UPOBATH M
TUTAHUPOBATh SKOJIOTHYECKH O€30TacHOE TIOBEICHUE B IEJIAX COSPEIKEHUS 3TOPOBBA .

4. mnpuoOpeTeHHWEe OIbITa WCIOJIB30BAHUS PA3WYHBIX METOJIOB WM3yUCHHUS BEIIECTB:
HAOJIIOJICHUST 33 WX MPCBPALICHUSAMHU TIPU IPOBEJACHUM HECIOKHBIX XHMHUYCCKUX
HKCIIEPUMEHTOB C MCIIOJIb30BAaHUEM Ja00PAaTOPHOTO 00OPYIOBAHUS U IPHOOPOB.

Crpykrypa padoTsl
Pacnpenenenue 3aganuii JUarHOCTUYECKON pabOTHI 1O €€ YacTsaM AaeTcs B Tabnuie 1
Tabmuma 1.PactipenenieHne 3a1aHuii 1o 4acTsIM pabOThI
Pacnpenenenue 3aganuii mo 4actam paboThI

Ne | Yactu Yucno 3agaHui MaxkcumansH | Yposens | Tun 3aganuit
paboThl bl OaJIn
1 | Yacrs 1 8 80 b 3amanusi ¢ BBIOOPOM OTBeTa
TIEPBOT'O YPOBHS CIIOXKHOCTH
2 | Yactp 2 3 o 36 9 I1 3amaHusi C KpPaTKUM OTBETOM
MOBBILIEHHOTO YpOBHS
CJIO)KHOCTH




1 1o26 2 I1 3anaHus C Pa3BEPHYTHIM
OTBETOM.

UTOTO 19

CucremMa oneHUBaHUS OTAEJIbHBIX 32JaAHUH M UTOTOBOM PadoThI B LEJIOM
Pabora coctout u3 2-x yacrei:
Yactp 1 (Ne 1-8 ) comepkuT 3a1anus ¢ BHIOOPOM OTBETA IEPBOT'O YPOBHSI CIIOKHOCTH .
Yactb 2 (Ne 9-12) copepKuT 3ajlaHis TOBBIIIEHHOTO YPOBHS CJIOXHOCTH.
3a BepHOE BHITIOJIHEHHE 3ajaHus 1-8 oOydaromiuiics mogydaer mo 1 6amny, 3a HEBEpHBIM OTBET
WIN €r0 OTCYTCTBUE BhIcTaBiseTcs 0 0amos.
9 - 11 3amanue — 36amia (mpu ogHOM OomMOKe — 20).
12 3amanus — 2 Gaa(mpu ogHOM ommbke — 10).
MaxkcuManbHOE KOJIMYEeCTBO OajioB, KOTOpOE MOXKET HabpaTh 0O0ydYaromuiics, MpaBUIBLHO
BBITTOJIHUBIINHN 3a1aHus 1 gacT paboThl — 8 6amioB; 2 yactu — 116a1oB.
MakcumanbHOe KOJHYeCcTBO 0AJJIOB, KOTOPOE MOXKET MOJyYUTh YUCHHUK 32 BBITIOJIHEHUE BCel
paboTsl — 19 Gaios.

Tabimua nepesoga 0a/JI0B B OTMETKH 110 NATHOANIBHON KA

OTMeTKa TecToBbIN OaLI
«2» Menee 7

«3» 7-11

«4» 12-17

«5» 18-19

Pacnpenesienne 3aganuii padoThl 10 NO3MIMAM KOAM(PHKATOPA M 110 YPOBHIO CJIOKHOCTH
Tab6aunna 3.

3aganus padoTbl Koasl npo- | Koas! Tpe- Ypo- Mak-
BepsieMbIX | OOBaHUil BEHb
3JIeMEHTOB | K YPOBHIO CI0K- | Dasn
cos. NOArOTOBKH | HOCTH
BBIITYCK- 3aja-
HHUKOB HHUS
1. DNEeKTPOJIUTBl U HEIIEKTPOIuTh. . | 2.3 2.4 1.2 b 1

DNEKTPOIUTHYECKAS  JUCCOIUAIMS  KHCIIOT,
mienoueit u coneit (cpennux) 2.3 2.4

2 . Peaknuum noHHOro OoOMEHa W YCIIOBUSA HMX | 2.5 2.2.3 b 1
OCYIIIECTBICHUS

3 XHWMHUYECKHE CBOMCTBA KMCIIO T 3.2.3 3.2.3 2.3.3 b 1
4 3aKOHOMEPHOCTH H3MeHeHMs cBoiicTB | 1.2.2 2.2.2 b 1

3JIEMEHTOB HW HX COCIII/IHGHI/If/'I B CBiA3U C
nonoxxenueM B [lepuogudeckoit  cucreme
xuMudeckux syiemeHToB JI.M. Meneneena

5 B3auMocBs3p pazauuHbIX KiaccoB | 3.3 2.3.2 b 1
HEOpPraHMYECKUX BEIIEeCTB

6 . XuMHUYECKHE CBOMCTBA IIPOCTHIX 3.1 222 232 |b 1
BEIIECTB: METAIJIOB U HEMETAILIOB 3.1
7. Crenenr oxucienus xumuuyeckux | 1.4 2.6 1.2.1 b 1
ojeMeHTOB. OKHCIHUTENhL W BOCCTAHOBUTEIb. 2.4.2
OKHCIUTETLHO-BOCCTAHOBUTEIHHBIC PEAKIIHH
8. [TepBoHavanbHBIC CBeCHUS 00|34 1.4 2.1 b 1

OpraHUYECKUX BEIIECTBA 1.3




IloBbIlIeHHBIH YPOBEHD: 4.24.3 2.7.3 B 3
9. YcTaHoBiIEHHE COOTBETCTBUS 2.7.4
2.6 2.4.2 B 3
10 3amanue ¢ pa3BEPHYTHIM OTBETOM: 2.5.3
pazoop OBP
11. Pemuts 3aauy. 453 2.8.2 B 3
2.8.3
11 BpiOop BepHBIX yTBEpKICHHIMA 3.4 2.1.3 II 2
2.3.4

Ha BbinosiHeHue padorbl  oTBOAMTCH 45 MUHYT.

JlonoJIHUTeIbHbIE MATEPHAJIbI , HEO0OX0AMMBIE [JIsl IPOBEAeHUs PadoOThI:

B xonme BbmonHeHUs: pabOTHI ydyamidecss MOTYT TMOJb30BAaThbCs TaOJUIEH pPacTBOPHUMOCTH,
nepuoandeckoi cucremon J[.M1.Menneneesa T.K. cofepaHUe BOIPOCOB HAIIPABICHO HA YMEHUE
paboTaTh ¢ JTaHHBIMU TaOJUIIAMU, — HEIPOTPAMMMPYEMBIN KaJIbKyJIATOP.

KonTpoabHas padora mo XxuMuu
B 9 KJj1acce (mo ®roc)

Yacmo 1
K kaxxmomy 3amanuio yactu 1 qaHo 4 BapuaHTa OTBETA, U3 KOTOPBIX TOJIBKO OJIMH BEPHBIH.
1. PacTBOp KaKOro BellecTBa He AIBJSETCS CUJIBHBIM JJIEKTPOJUTOM :
a) CEepHOM KUCIOTHI B) YIJIEKUCIIOTO rasza
0) TOBapeHHOU COJIH I) THAPOKCUIA HATPHS

2. Woumnoe ypaBuenne CO; + 20H- = CO3* + H20 cooTBeTCTBYET B3aHMOIEHCTBUIO
BeIlleCTB, GOPMYJIbI KOTOPBIX:

a) CaCOs u HCI; 0) Na2CO3 u H2SOyq;
B) CO2 u NaOH; r) CO2u H20;
3.@dopmy.Jia BellecTBa, pearupyonero ¢ pa3doaBjieHHOH cCepHOI KUCI0TOM:
a) O2 6) CaO B) Cu r) CO2
4. Ykaxkure 3j1eMeHT ¢ HauOoJiee SIPKO BbIPAKEHHBIMU HeMeTAIHYeCKUMU
CBOMCTBAMMU:

a) cyppma; 0) pocdop; B)a30T  T) MBIIIBSK.
5. B kakoi cTpoKe yKa3aHbl Jy4YllHe BOCCTAHOBUTEIH METAJLIOB &

a) okcuj yriepona (2), cepoBOAOpOa B) okcuj yriepoja (4), KOkc

06) okcun yriepona (2), amoMUHUN T') BOAOPOJ, OKCUJ yriiepoa (4)
6. C kakuM MeTaJVIOM BCTYNHT B peakunuio pactsop ZnSQj :

a) MeIb 0) cepedpo B) KeJe30 I') AIFOMUHUT

7. Cxema npespamenus N°3— N*2 cooTBeTcTBYeT XHMHYECKOMY YPABHEHHIO:

a) NHsz + HCIl = NH4Cl B) N2 + 3H2 = 2NH3
0) 4NH3 + 302 = 2N, + 6H20 r) 4NHs + 502 = 4NO + 6H20

8. Oprannyeckum BenecTBOM SIBJISIETCH:
a) Boja 0) LeTr003a  B) CEpHAs KUCIOTa r) KapOoHAT KaJIbIIHS.

Yacmo 2. 3a0anusn co c60000HbIM OMEEHOM.
9 YcraHOBHUTE COOTBETCTBHE MEKIAY ABYMS BellleCTBAMH U PEAKTHBOM, ¢ MOMOIIBIO
KOTOPOT0 MOKHO Pa3JIMYUTh ITH BelllecTBA.
BEHIECTBA PEAKTHUB
A) NaNOsz u Ca(NO3)2 1) BaCl




b) FeClz u FeCls 2) Na,CO3
B) H2S04 n HNO3 3) HCI
4) NaOH
10. PaccraBbTe K03 pruMeHTHI METO0M 3JIEKTPOHHOIO0 DajiaHca:
NHsz + O — NO + H20
VYKaKuTe OKUCIUTENb U BOCCTAHOBUTEIID .
11. Pemure 3amauy. Paccumraiite Maccy okcuaa Kaiblusi, 0Opa3yrollerocs Mpu
paznoxenun 120r mpamopa, conepskaiero 10% npumeceit.
12. JInst MeTHJI0BOTO CIMPTA BbIOepHUTe 2 BEPHBIX YTBEP:KIeHHS:
a) SBIIAETCS Ta3000pa3HBIM BEIIECTBOM (H. Y.)
0) B MOJIEKYJIe UMEEeTCSl TUIPOKCUIIbHAS TPYIINa
B) SJTOBUT
I') IUI0XO PacTBOPHUM B BOJIE
1) He TOPUT
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