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HHOACHUTEJIBHAA 3AIIUCKA

PaGouas nporpamma o yueOHOMY IpeaIMETy « XUMUSD» IS 00 ydaromuxcst 7-9 KJIacCoB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus cocTaBiieHa Ha ocHoBe DenepalibHOIl padoueil MporpaMMbl OCHOBHOTO
obmrero obOpasoBanust mo npeamery «Xumus» ([Ipukas MwuHucTepcTBa mpocBeieHus Poccuiickoit
Oenepanmn - ot 18.05.2023  Ne 370 «O6  yrBepkaeHuM  (deaepalibHOW  00pa3oBaTEIbHOM
IporpaMMbI OCHOBHOTO 0011iero o0pazoBanus» (3aperucrpuposan 12.07.2023)).

PaGouass mporpamma mo y4yeOHOMY mpeaMeTy «Xumus» cQOopMHUpOBaHA C y4dyeToM paboueit
nporpammbl Bociutanust MAOY «JIuneit Ne 77 r. YensOuHckay.

JlanHo# mporpaMMoii yuutsiBatoTcs TpeboBaHuUs K pe3ylbTaTaM OCBOEHHUS MPOTrPaMM OCHOBHOI'O
obmiero obpaszoBanusi Mo ydeOHOMY mpeamety «Xumusi», npeacraBieHHbx B DI'OC OO0, ¢ yuérom
pacrpefieéHHBIX [0 KJaccaM MpoBepsieMbIX TpeOOBaHUN K pe3yjibTaTaM OCBOCHHUS OCHOBHOI
o0pa3oBaTeNbHONW MPOTpaMMbl OCHOBHOTO 00LIero o0pa3oBaHHs, M 3JEMEHTOB COJEpP)KaHHS,
MIPE/ACTABIICHHBIX B YHUBEpPCAIbHOM Koaudukarope mo xumuu (omodpen pemennem DOYMO or
12.04.2021 r. Ne 1/21).

B nporpamme otpaxkensl nonoxxenus: Konnenuuu npenogaBanusi yaeOHOTo npeamera « XuMus» B
o0pa3oBaTeNbHbIX OpraHu3aLusax Poccniickoi denepanuy, peanu3yromux OCHOBHBIE
o01ieo0pa3oBaTeIbHbIe TPOTPAMMBI.

YrnyOnéHHbId Kype XMMHH OCHOBHOTO OOIIEro 0Opa3oBaHUsi OPUEHTHUPOBAH HA OCBOEHUE
O0y4JaoIMMUCS CUCTEMBbl TEPBOHAYAIBHBIX MOHATHH XWMHUHU, OCHOB HEOPTaHUYECKONW XHMHUH,
OCHOBOIIOJIATAIOIINX TMPEACTABICHUI OO XMMHH M OTJEIbHBIX 3HAUYMMBIX TOHSITHH OPraHHMYECKOM
XUMUH.

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJIMETA «XUMMUS»

Bxnan yuebHOro mpeamera «XuMus» B JOCTUKEHHUE II€JIed OCHOBHOI'O 00Iero odpazoBaHus
00yCJIOBJIEH BO MHOIOM 3HAaY€HHEM XMMHUYECKOW HAayKM B MO3HAHMM 3aKOHOB INPHPOJIbI, B PA3BUTUU
IIPOM3BOIUTENBHBIX CHJI OOIIECTBA M CO3/IaHUM HOBOW 0a3bl MaTE€PUATBHON KYJIbTYPHI.

XUMHsI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK PacIpoCTpaHuiIa CBOE BIMSHUE HA Bce 00JacTh
YeJI0BEYECKOr0 CYLIECTBOBAHHMs, 3a/ajla HOBOE BHUJCHHME MHpPA, CTAJIA HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOAUMBIM YCJIOBHEM KU3HHM OOIIECTBA: 3HAHHE XUMUHU CIIY)KMT OCHOBOW JUISI
(bopMHpOBaHUS MUPOBO33PEHNUS YENIOBEKA, €r0 MPEICTABICHUN 0 MAaTepHAIbHOM €AMHCTBE MUPA; BAXKHYIO
poJib UrparoT GopMHUpyEMble XUMHEH MPEICTaBICHNS O B3aUMOINPEBPAILEHUAX SHEPTUU U 00 HBOJIIOLIUU
BEILIECTB B NMPHUPOJIE; COBPEMEHHAss XMMHUs HalpaBlieHa Ha pelleHue Io0abHBIX MPOoOIeM YCTOWYMBOTO
pPa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, SHEPreTUYECKOW, MUIIEBOM M 3KOJOTHYECKOH OE30MacHOCTH,
po0JeM 3IpaBOOXPaHEHHS.

B ycnoBusix Bo3pacTaromiero 3HaueHusl XMMHMHU B )KU3HU 0011[ECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XMMHUYECKOro o0pa3oBaHus. B miaHe conmanus3anuu OHO SIBISETCS OJHMM U3 YCIOBHUH (hOPMHUPOBaHUS
WHTEJUIEKTA JIMYHOCTH U TAPMOHUYHOIO €€ Pa3BUTHS.

Xumuueckoe o0pa3oBaHUE B OCHOBHOM WIKOJIE SIBNIsIETCSI 0a30BBIM IO OTHOILIEHHMIO K CHUCTEME
o0miero XuMu4eckoro ooOpasobaHus. [103ToMy Ha COOTBETCTBYIOIIEM €My YpPOBHE OHO pEalU3yeT
npucyue oOleMy XHUMHYECKOMY OOpa30BaHMIO KJIIOUEBbIE LIEHHOCTH, KOTOpbIE OTPaKaroT
roCy/1apCTBEHHbIE, OOIIECTBEHHbIE U MHAMBUAYAJIbHbIE MOTPEOHOCTH. DTUM ONpENENsieTcs CYIIHOCTh
oOmiell cTpaTeruy 0Oy4eHHUs, BOCIIUTAHUS U PAa3BUTUS OOYUAIOIIMXCS CPEeICTBAMH Y4eOHOro mpeaMera
«Xumus.

N3yuenue npenmera:

1) crocoOCTByeT peanu3aluid BO3MOXKHOCTEH Al caMOpa3BUTHS U (POPMHUpPOBAHUS KYIbTYpPHI
JUYHOCTH, €€ o01eil 1 (PyHKIMOHATBHON TPaMOTHOCTH;



2) BHOCHUT BKJIaJl B GOPMUPOBAHNE MBIIIJICHUS U TBOPUECKUX CITIOCOOHOCTEH MOAPOCTKOB, HABHIKOB
UX CaMOCTOSITENTbHOW Y4eOHOH IesITeNbHOCTH, SKCIICPUMEHTAIBHBIX W HCCIEIOBATEIIbCKUX YMEHUH,
HEOOXOUMBIX KaK B [TOBCEIHEBHOM KU3HU, TaK U B IPO(ECCUOHATBLHON e TeNbHOCTH;

3) 3HAKOMUT €O crenn(pUKON HAyYHOTO MBIIIIJICHUS, 3aKJIaJbIBACT OCHOBBI IIEIOCTHOTO B3IJIAa HA
€MHCTBO NPUPOJBI U YENOBEKa, SIBJISIETCS OTBETCTBEHHBIM 3TAaioM B (OPMUPOBAHUU ECTECTBEHHO-
HAYYHOU IPaMOTHOCTH TIOJJPOCTKOB;

4) ciocobcTBYeT (POPMHUPOBAHHUIO [IEHHOCTHOTO OTHOIICHHS K €CTECTBCHHO-HAYYHBIM 3HAHHUSM, K
IpUpPOJIE, K YeJIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJOTMYECKOE 00pa30BaHKE MIKOJIHHUKOB.

Hazpannble HampaBieHuss B OOy4eHHH XMMHUU OOecHeuMBaroOTCs creuu(UKond coaep:kaHus
npeaMeTa, KOTOPBIN SIBISIETCS TIeIarOrMYeCKH aIallTHPOBAHHBIM OTpaKeHHEeM 0a30BOI HAyKW XMMHH Ha
OIPENICIIEHHOM 3Talle €€ pa3BUTHA.

HNannast paboyasi mporpamMma Mo XHMHH OPHCHTHPOBAaHA Ha COXpaHEHHE (DYHIaMEHTaIbHOIO
XapakTepa o0pa3oBaHUsA, CHelU(HUKKA ydyeOHOro mpeaMera M oOecredeHue YCIENTHOTO OOy4YeHUs Ha
CJIEAYIOIIEM ypOBHE 00pa3oBaHus. B mporpamMme 1mo XuMHUH peaqu3yeTcsl pa3BUBAIOIIAs U MPAKTHIECKast
HaIlpaBJICHHOCTh OOy4YeHUsT XuMuH, auddepeHnuanus oO0ydeHUs, BKJIOYAomas MnpoQUIbHYIO
MOJIMOTOBKY OOYYAIOIIUXCS W IMOCJICIYIOIIee CaMOOIpeIelicHUe B BBIOOpE HAIPABJICHUS OOYYCHUS B
npodUIBHBIX Kaccax.

YroyO6néHHoe W3ydYeHHWE XHMHHU CIOCOOCTBYET pealu3anuy  3afad  npodhecCHOHATLHOU
OpHUEHTAIMH 1 HAMIPABJICHO Ha MPEJOCTABICHUE BO3MOKHOCTH KaXKIOMY 00ydaromeMycst POsiIBUTh CBOH
MHTEJUIEKTYaJIbHBIE U TBOPYECKHE CIIOCOOHOCTH MPU M3YYEHUU YUI€OHOTO MpeaMeTa, HE0OXOAUMBIE IS
MPOJOHKEHHsI 00pa30BaHus U NajbHEHIIeH TPYIOBOM e TEIbHOCTH.

CrpykTypa conep:kaHus IpenMera cQOpMHUpOBaHA HAa OCHOBE CHCTEMHOIO MOJXOAa K €ro
u3ydenuto. ColepikaHue CKIAAbIBACTCS U3 CHUCTEMbI MOHITHH O XUMUYECKOM 3JIEMEHTE M BEIIECTBE U
CUCTEMBI MTOHATHI 0 XUMUYECKON peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI IO MPUHITUITY
MOCIIEI0OBATEIHHOIO PAa3BUTHs 3HAHUN HA OCHOBE TEOPETUYECKUX IMPEJCTABICHUN Pa3HOTO YpPOBHS:
ATOMHO-MOJIEKYJISIPHOI'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS, ypoBHs [lepuoanueckoro 3akona /.
W. MenneneeBa Kak OCHOBHOI'O 3aKOHA XMMHUH, YYCHHs] O CTPOEGHHUU aTOMa W XUMHYECKOH CBS3H,
IPEJICTABICHUA 00 3JEKTPONIMTUYECKON IHCCOLMALMU BEUIECTB B pacTBOpax. TeopeTUdecKUe 3HaHUS
paccMaTpUBAIOTCS Ha OCHOBE AMIMPUYECKH TMOJYYEHHBIX M OCMBICIEHHBIX (DaKTOB, pPa3BUBAIOTCA
MOCIIIOBATEIFHO OT OJJHOTO YPOBHS K JIPYTOMY, BBITIONHSS (DYHKIIHMH OOBSICHEHUS W TIPOTHO3UPOBAHHUS
CBOICTB, CTPOEHUS M BO3MOYKHOCTEH MPAKTHUECKOTO MPUMEHEHUS U TIOTYYSHHs U3y4aeMbIX BEIIEeCTB.

Takas opraHuzanms coaep)KaHHUs Kypca CHOCOOCTBYET MpPEACTABICHUI0 XHUMHUYECKOU
COCTaBISIONIEH HAYYHON KapTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM mpuposl. Tem cambiM o0ecreunBaeTcst
BO3MOXKHOCTH (DOPMHPOBAHMSI Y 00YUAIOIIMXCsI ICHHOCTHOT'O OTHOMIECHUS K HAYYHOMY 3HaHUIO 1 METOJIaM
MO3HAHUS B Hayke. BaXHO Takke 3aMEeTHTh, YTO OCBOEHHE COAEpKAHHUS Kypca MPOUCXOAMUT C
NPUBJICYCHUEM 3HAHUN U3 paHee U3yUeHHBIX KypcoB: «OKpyxaromuii Mup», «bruonorus. 5S—7 kiaacco» U
«Duszuka. 7 xkiacey.

HEJIA N3YUEHUSA YYEBHOTI'O NIPEJIMETA «XUMUWSI»

K HampaBieHHIO TEepPBOCTENEHHOW 3HAUYMMOCTH TPH pean3aluu 00pa3oBaTeNbHBIX (YHKIUN
npeaMera «XUMHS» TPATUIIUMOHHO OTHOCAT (OPMUPOBAHWE 3HAHWKW OCHOB XUMHUYECKOW HAyKU Kak
00JacT COBPEMEHHOI'O €CTEeCTBO3HAHUS, MPAKTHYECKON NEATENIbHOCTH 4YeJOoBeKa W Kak OJHOTO W3
KOMITOHCHTOB MUPOBOU KYJIbTYPHI.

3amaga mpeaMeTra COCTOUT B (DOPMHPOBAHUHM CHCTEMbl XMMHUYECKUX 3HAHMA — Ba)KHEUIINX
(bhakKToOB, MOHATHIA, 3aKOHOB M TEOPETHYECKUX MOJOKEHHUM, TOCTYITHBIX 0000IIEHU MUPOBO33PEHYECKOTO
XapakTepa, sS3blKa HayKH, 3HAHUH O HAyYHBIX METO/JaX M3Y4YCHHs BEUIECTB U XMMHUYECKUX DPEAKIIHH, a
Takke B (QOPMUPOBAHHUU M PA3BUTHH YMEHUN M CIIOCOOOB JIEATSIILHOCTH, CBA3aHHBIX C TUTAHUPOBAHHUEM,
HAOMIOJICHUEM U TIPOBEIACHHEM XHMHUYECKOTO SKCIEpUMEHTa, COOIIOJACHHEM MpaBHI 0e301acHOrOo
00pamieHus C BEeCTBAMH B TIOBCETHEBHOW YKH3HH.



Hapsiny ¢ 9TuM 1ienm n3ydeHns npeiMeTa B IporpaMMe YTOYHEHBI M CKOPPEKTHPOBAHBI ¢ yIETOM
HOBBIX IMPHOPUTETOB B CHUCTEME OCHOBHOTO o0miero oOpaszoBanus. CerogHss B o0pa3oBaHHH 0CO00
3HAQUUMOH TPHU3HAETCS HANpaBICHHOCTh OOYYEHHS HA pa3BUTHE M CaMOPA3BUTHE JIMYHOCTH,
¢dopmupoBaHue e€ MHTEIUIeKTa U o0Imel KynbTypbl. O0ydeHHe YMEHHMIO YYUTHCS M MPOJOJIKATH CBOE
00pa3oBaHUE CaMOCTOSITEIBHO CTAHOBUTCS OJTHOM M3 BKHEHIINX (QyHKIMH YIeOHBIX TPEIMETOB.

B cBsa3u ¢ 5TUM Ipu M3y4EeHUM IIpeAMETa B OCHOBHOW IIKOJIE JOMHUHHUPYIOLIEE 3HAYCHUE
pUOOpENN TaKue LN, KaK:

. (GopMUpOBaHNE WHTEIUICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamMOOOpa3oBaHUIO,
COTPYJHHYECTBY, CAMOCTOATEIFHOMY NPHUHITUIO PEIICHHH, CIIOCOOHON aganTHUpOBaThCs K OBICTPO
MCHAIOIIHUMCA YCIIOBUSM KU3HU;

. HANpaBJICHHOCTh OOy4YEHHS Ha CHCTEMAaTHYeCKOoe MpUOOIIEHHe ydJamuxcs K
CaMOCTOATEIIBHOU

. IIO3HABATEIbHOW  JICATCNIFHOCTH, HAayYHBIM METOJaM IO3HaHUs, (HOPMHUPYIOIIUM
MOTHBAIUIO U PA3BUTUC CIOCOOHOCTEH K XUMUU,

. o0ecrieueHHEe YCIOBHM, CIIOCOOCTBYIOIIMX HPUOOPETEHUIO OOYYArOIIUMHCS —OIbITa
pPa3HOOOpPa3HON JAESATENBHOCTH, T[IO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOLINX YHUBEPCAILHOE 3HAYCHUE JUISl PA3IMYHBIX BHJOB JACATEIBHOCTH;

. dbopMHUpOBaHHE YMEHUN OOBSICHATH M OIEHUBATH SIBIICHUS OKPYXKAIOIIETO MHpa Ha
OCHOBAaHWM 3HAHUM U OIBbITA, [IOJIYYEHHBIX IIPU U3YUYEHUU XUMUU;
. dbopmupoBaHre y 00y4aromuxcsi TYMaHUCTUUECKUX OTHOIICHHM, MOHUMAaHUs I[IEHHOCTU

XMMHUYECKHX 3HAHUM NIl BBIPAOOTKM 3KOJIOIMYECKH 11€JeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOIi
JESTENIbHOCTH B LIEJISIX COXPAHEHMsI CBOETO 3/J0POBbS U OKPYKAIOLIEH PUPOIHON CPEIbL;

. pa3BUTHE MOTUBAIMM K 00YyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGWIA U
HalpaBJIEHHOCTH JaIbHEHIIIEro 00y4YeHu .

MECTO YYEBHOI'O IIPEIMETA «XUMMUSI» B YUEBHOM I1VIAHE

Ha peanu3aiiuio mporpaMMel o mpeaMeTy « XUMUs sl 00yJaroniuxces / Kjacca OTBeIeHO 34 4
(1 u B HEOETIO).

Ha peanmszanmto mporpaMmsbl 1Mo npeaMery «Xumus» (0a30BbIid ypOBEHB) JUIsi 0Oydaromuxcs 8
KJ1acca oTBesieHo 68 4 (2 9 B Hezento), A o0yuaromuxcs 9 kiaacea — 68 u (2 4 B Hefento). J{7s kaxaoro
KJIacca MpeyCMOTPEHO pe3epBHOE yueOHoe Bpems (3 u).

Ha peanuzanuio nmporpaMmsl 1o npeamery «Xumus» (6a30Bblii ypoBeHb) A oOyyaromuxcs 8
KJIacca oTBesieHo 68 4 (2 9 B Heemo), i o0ydaromuxcs 9 kiaacea — 68 u (2 4 B Henenro). [l kaxmoro
KJ1acca MpeyCMOTPEHO pe3epBHOe yueOHoe Bpems (5 u).

JlanHasi mporpaMMa npeaycMaTpuBaeT U3ydeHHEe XUMUU Ha 0a30BoM ypoBHE B 00béMe 170 u 3a
TpU roaa oO0y4eHHs U, COOTBETCTBEHHO, 204 4 Ha yriyOJI€HHOM YpOBHE.

Kiacc IIpeamer YpoBeHb Kon-Bo yacos B Hroro 3a rox
HEJIENI0

7 a,0,B,T XHMHS 0a30BBIH 1 34
8 a,B,r XAMUS 0a30BBIi 2 68
9a,Br XAMUS 0a30BbIi 2 68
Wtoro 3a Tpu roga o0yueHus 170
86 XUMUS yrayOiIeHHbIN 3 102
96 XUMUS yr1yOJIeHHBIN 3 102
Wtoro 3a Tpu roga o0yueHus 204




COILEPKAHUE YYEBHOI'O NIPEJMETA
ba30BbIii ypOoBEHB

7 KJIACC

Pasnen 1. BBenenne B XuMuio

Kparkue cBeneHuss 1Mo HCTOPUM BO3HUKHOBEHUS W Pa3BUTUS XUMHUH. XHUMHsS Kak Hayka.
®uznyeckue Tena U Beuiectsa. CpolicTBa BemecTB. PU3NUYECKUE U XUMUUYECKUE SBICHUS. XUMHUUYECKUE
peakuuy. YCJIOBHS BO3HUKHOBEHUS W MPOTEKAHUsSI XUMHYECKUX peakiui. IIpu3Hakum XumMuyeckux
peakiuii. Yuctele BemecTBa U cMecu. CMmecu OJHOpOJHBIE M HeogHOponaHble. CrocoObl pa3aeneHus
cMmeceid. CmecH B OBITY.

Xumuueckuii IKcnepumenm:

3aHuMaTeabHblE XUMUYECKUE ONbIThl. OmnpeneneHue TBEPIOCTH MHUHEpAIoB o mkaine Mooca
(wkama TBEpmoctu). [openme nyuuHbl. PaccmMoTpeHue BeIIECTB C PA3IUYHBIMU  (PU3UYECKUMHU
cBoiictBamu. [lpuMepsl QuU3MUECKMX M XUMHUYECKUX SIBJICHMI: IUIaBlieHHe napaduHa u oOyriuBaHHe
caxapa. Paznenenue cmecu. IlpaBuna TexHuUKH O€30MaCHOCTH B XMMHUYECKOM KaOuHere. [Ipuémbl
oOpaiiieHus ¢ 1abopaTOPHBIM MITATUBOM M CIIUPTOBKOW. OUKCTKa MOBAPEHHOM COJIH.

Pasznea 2. XuMmuueckue 3JeMeHTbI

CTpyKTypHBIE YaCTHIIBI BEIIECTBA: aTOMbl W MoJieKyJbl. CTpoeHHe aroma. XapaKTepuCTHUKa
IIPOTOHA, AJIEKTPOHA U HEUTPOHA KaK 3JIEMEHTApHBIX YAacTULl. XUMHUYECKUM 3J€MEHT KaK BHJl aTOMOB C
OJIMHAKOBBIM 3apsiioM siapa. CHUMBOJIBI XMMUYECKHX 3JIEMEHTOB. PacnpocTpaHEHHOCTh XMMHUYECKHUX
aJIeMeHTOB B mpupone. OrTHocuTenbHas aTroMmHas Macca. Ilepuoguueckas cucTeMa XMMHUYECKUX
anemenToB [l. 1. MenaeneeBa. [IopsakoBbIIl HOMEP XUMHUYECKOTO 3JIEMEHTA — 3aps SApa €ro aroma.

Xumuueckuii IKcnepumenm:

JleMoHCTpanys Mo/IeIel aTOMOB U MOJIEKYII.

Paznen 3. Xumuueckue GopmyJibl

BemiectBa mpocThie U CIIOKHBIE. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA. XUMUYECKHE (HOPMYIIBI.
WNupexkcet u  kod¢p¢unmentsl. OTHOCUTENbHAS MOJEKYJsipHas wMacca. [loHSTHE O BaJEHTHOCTH.
Cocranenue Gopmys BEIECTB M0 BaJieHTHOCTH. OnpeiesieHue BaJCHTHOCTH XUMUUYECKHUX JIEMEHTOB T10
¢dopmyne BemiecTBa. BpluncieHHEe OTHOCHTEIBHON MOJEKYISIpHOW Macchl BelleCTBa MO (opMyIie.
Boruncnenue MaccoBoil 10JIM 2JIEMEHTA B XUMUYECKOM COEIMHEHHUN.

Xumuueckuii IKcnepumenm:

O3HakomJieHHEe ¢ 00pa3laMM MPOCTHIX U CIOKHBIX BEUIECTB, pa3/iefieHHe UX Ha TPYIIIHI.

Pa3znen 4. Xumuueckue siBjIeHUst

3aKoH coxpaHeHMs Macchl BemlecTB. 3HadeHue pabor M. B. JlomonocoBa u A. JlaByasbe.
YpaBHeHHs XUMHUECKUX peakiuil. Kinaccudukanms XuMHYeCKUX peakiuii o COCTaBY U YUCITY UCXOTHBIX
U 00pa3oBaBIIMXCS BEIIECTB. TUIMBl XUMUYECKHX pEAKIUN: pa3NOKEHUs, COCTUHEHUS, 3aMEIICHUs U
oOMeHa. XMMHUECKHE PEAKIUH B IPUPOJIE U KU3ZHU YeJoBeka. XUMHUS U OXpaHa OKPYKAIOIIEH Cpeibl.

Xumuueckuii IKcnepumenm:

[Ipumepsl xuMuueckux peakuuil. OMNbIT, WITIOCTPUPYIOLUIUI 3aKOH COXPaHEHMsI MacChl BEILIECTB.
[Ipu3HaKK XUMUYECKUX PEAKIUN.

Pasznen S. PazHooOpa3ue HeOpraHu4eCKux BellecTB

Knaccudukamms BemectB Oxcunbl. Hazanmst okcupoB. CoctaBieHre (QOpMyNT OKCHIIOB.
@opmynabl UM Ha3BaHUS OKCHUIOB, BcTpeuaromuxcs B ObTy. OcHoBaHusa. Ha3BaHus ocHOBaHUIL.
Cocrasnenue Gpopmya ocHoBaHUM. [leiicTBIe pacTBOPOB 1ieo4eil Ha UHAUKaTOpbl. DopMyIibl 1 Ha3BaHUS
OCHOBaHWH, BcTpevaromuxcs B ObiTy. KucmoTel. HazBanus kuciot. KuciotHeie ocTaTku, X Ha3BaHUS U
BaJIEHTHOCTh. JlelicTBUEe pPACTBOPOB KHUCIOT Ha UHAMKATOpbl. @DOpMynbl M Ha3BaHUSA KHUCIOT,
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BcTpevarontuxcs B ObiTy. Conu. HasBanus cosneit. CoctaBnenue Gopmyn coneil. opmyibl U Ha3BaHUSA
CcoJIeii, BCTpevaroumxcs B ObITy. BemecTBa, HCIOIb3yeMbIe YETOBEKOM B KH3HH: B MEIUIIMHE, CETLCKOM
XO03sICTBE, CTPOUTEIBCTBE U IPYTUX 00JIACTAX.

Xumuueckuii IKcnepumenm:

JlemoHcTpanuu 0Opa3IoB OKCHIOB, OCHOBAaHWM, KHUCIOT W coiei. JleMoHCTparus oOpasioB
BEIIECTB OCHOBHBIX KJIACCOB HEOPIaHWYECKHUX BEIIECTB, MHCIOJB3YEMbIX YEIOBEKOM B OBITY.
OO6napyxeHue mienoueil ¢ MOMONIbI0 MHAMKATOPOB. OOHapyXeHHE PACTBOPOB KHUCJIOT C MOMOIIbIO
WHIUKATOpOB. Pacnio3HaBaHKe pacTBOPOB BELIECTB C HOMOIIBIO HHANKATOPOB.

MesknpeamMeTHble CBSI3H

Peanuzarus MeXIIpEAMETHBIX CBSI3€H MPU M3YUYCHUH XUMHH B 7 KJacce OCYIIECTBIISETCS depes
WCITOJIb30BaHNE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHSATUH, TaK W MOHSATUH, SBISIIONUXCS CUCTEMHBIMU
JUTSL OTJICIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mmue ecTeCTBEHHOHAYYHBIC TTOHATHUS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHsl, 3aKOH, aHAJIN3, CHHTE3,
KJaccuukanus, IePUOJIUIHOCTh, HAOIIOJACHUE, IKCIICPUMEHT, MOJCIMPOBAHUE, U3MEPEHHUE, MOJICIb,
SIBJICHHE.

®du3nka: MaTepus, aTOM, H30TOIBI, MOJICKYJIA, JJIEKTPUICCKHUI 3aps/l, BEIIECTBO, TEJIO, 00BEM,
aneFaTHOG COCTOsSIHHE Bf€IIIECTBA, I'a3, (1)I/I3I/I'~I€CKI/IC BCJIMYHHBI, CANMHUIIBI I/I3M€p€HI/I$[, KOCMOC, IINIaHETHI,
3BE3151, ComnHile.

buonorus: porocunres, qeixanue, ouochepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpPAIBI, TOPHBIC MOPOJBI, IMOJIE3HBIE HCKOIMAEMBbIC,
TOIJIUBO, BOAHBIE PECYPCHI.

8 KUIIACC

Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA

[Ipenmer xumuu. Pojib XMMUH B KU3HM 4YeJIOBEKa. XMMHUs B CHCTEME HayK. Tejia u BemecTna.
®u3nuecKkue CBOWCTBA BELIECTB. ArperaTHoOe€ COCTOsIHME BemiecTB. [loHsTME O MeTolax MO3HaHWS B
xuMuud. Yucteie BemniecTBa U cmecu. CrocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIBl. XMUMHUUYECKHE 3JIEMEHThI. CHMBOJIbI XUMHUYECKHX 3JIEMEHTOB.

[IpocThie u cioXKHBIE BelIeCTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckas ¢dopmyna. BaneHTHOCTh aTOMOB XHMHUYECKHUX 3JEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemiecTB. OTHocHuTeNnbHAsE aToMHas Macca. OTHOCHUTEIbHAs MOJIEKYJsIpHas macca. MaccoBas
JI0JISI XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUH.

KomnuectBo BemecrBa. Monb. MoisipHass Macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BenecTBa. Pacy€Tel mo hopMynaM XUMHYECKHX COSTUHEHHI.

dusnyueckrue ¥ XUMUYECKHE SIBICHUS. XUMUYECKasl peakius U €€ MpU3HaKu. 3aKOH COXpaHEHUs
Macchl BeIIEeCTB. XUMHUYEeCKHe ypaBHeHUs. Knaccudukanus XUMHUYECKHX peakuuil (COoequHEeHHs,
pa3liokKeHUs1, 3aMEeIlEHUsI, 0OOMEHA).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHMHYECKOM MOCY/10H, TpaBUIaMu pabOTHI B TaOOpATOpHUH U MpuéMaMu oOparieHus
¢ nabopaTopHBIM O00OpYIOBaHHWEM, H3yUY€HHE U ONHUcaHWe (PHU3UYECKHX CBOWCTB OOpPa3IoB
HEOPTraHWYECKUX BEIIeCTB, HaOMoneHne (U3NYeCcKuX (IUIaBIEHWE BOCKA, TasHUE JIbJa, PACTHpPAHHE
caxapa B CTyIKe, KHTICHHE U KOH/ICHCAIMs BOJIbI) U XUMUYECKUX (TOPEHHE CBEYH, TPOKATMBAHNE METHOM
MIPOBOJIOKH, B3aUMOJICMCTBHE MeJla C KHUCIOTOW) SIBIICHWW, HAOJIOJACHWE M ONHCAaHWE TPHU3HAKOB
MPOTEKAHUsI XUMUYECKHUX PEaKIUil (pa3ioxkeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KUCIIOTHI C XJIOPUAOM
Oapus, paznoxenue ruapokcuga menu (1) mpu HarpeBanuu, B3auMoIeHCTBUE Kelie3a ¢ paCTBOPOM COJIHU
meau (1), u3yuenue crnocoOoB paszieneHus cMece (C TOMOIIbI0 MarHuTa, PUILTPOBAHKE, BEITIAPUBAHNUE).
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Pa3nen 2. BaxkHelilue npeacTaBuTe1d HEOPraHMYeCKMX BeleCTB

Boznyx — cmecs razos. Cocras Bo3ayxa. Kucinopon — anemeHT u npocroe BeuectBo. Haxoxnenue
KHCIIOpO/ia B IPUPOIe, PU3NYECKUE U XUMUYECKHe CBOMCcTBa (peakuuu ropenus). Okcunpl. [lpumenenue
kucinopoaa. CrocoObl  MOMy4YeHHs  KHUCIOpOJa B JIAOOPATOPUHU W MPOMBIIUIEHHOCTH. KpyroBopor
Kucaopoja B mpupojie. O30H — ayuioTporHas MoaupuKalus KUCI0opo/a.

TermnoBoit  3ddexr xXuMHUecCKOW peaknuu, TEPMOXUMHUYECKHE YpaBHEHHs, 5K30- U
SHJIOTEPMHUUYECKHE peaklUuU. TOIIMBO: Yrojib M METaH. 3arpsA3HEHUE BO3yXa, YCUJICHUE MMapHUKOBOIO
addekra, pa3pyiieHne 030HOBOTO CIIOSL.

Bogopon — anemeHT u mpocTtoe BemiecTBo. HaxoxkneHue BoJopoaa B mpupoje, Gpusndeckue u
XUMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCO0BI omydeHus. Kucinoter u conu.

Mounsipabiii 00bEM ra3oB. PacuéThl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcrBa BoAabl. Boma kak pacrBopurens. PactBopbel. HacelieHnele u
HEHACBIIICHHbIE pacTBOPBL. PacTBOpHMOCTh BewecTB B BoAe. MaccoBasi J0Jsl BEIIECTBAa B PAaCTBOPE.
Xumuueckue cBoicTBa Bojbl. OcHoBaHus. Poiib pacTBOPOB B MPUPO/IE U B )KU3HU YesoBeka. KpyroBopor
BOJIbI B IIPUPOJIE. 3arpsi3HEHUE NPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudpukanus Heopranmdeckux  coenuHeHuid. Okcumubl.  Kinaccudukamus  OKCHIOB:
coneoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, aM{(oOTepHble) H HeconeoOpasyromme. HomenknaTtypa
okcu10B. DU3nUecKre U XMMUUECKHE CBOMCTBAa OkcuoB. [losyueHne okcuaos.

OcnoBanus. Knaccudukanus ocHOBaHUN: MIENOYN U HEPACTBOPUMBIE OCHOBaHUS. HoMenknaTypa
OCHOBaHUH. PU3NYECKHE U XUMUYECKUE CBOKMCTBA OCHOBaHM. [loyuyeHrne OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinot. Homenknarypa kucinot. @uznyeckue 1 XUMHYECKHE CBOMCTBA
kucnot. Psag akruBHoctu metaiuioB H.H. bekerosa. [lomyyenue Kucmior.

Comu. Homenknatypa coseil. @u3nueckue 1 XUMUUECKHE CBOMCTBA COJIEH.

[Tonyuyenue coien.

I'eneTnueckas cBsI3b MEXKIy KJIaCCAMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/elieHHe COJIepKaHusl KUCIOpoJa B BO3AyXe, MOJy4YeHHe, COOupaHue,
pacro3HaBaHUE U U3Y4YE€HHUE CBOMCTB KUCIOPOa, HAOIIOAEHHE B3aUMOAECUCTBUS BEILIECTB C KUCIOPOJOM
U YCIIOBUS BO3HUKHOBEHUS M MPEKpaleHHs] TopeHus (Mokapa), 03HaKOMJICHHE ¢ 00pa3ilaMu OKCHIOB H
OTHMCaHUe UX CBOMCTB, MOJyYeHUE, COOMpPaHNe, pacliO3HaBaHWE U U3yYEHUE CBOMCTB BOJI0poa (TOpeHue),
B3anMojeiicTBiue Boaopoda ¢ okcuaoM wmenu (II) (BO3MOXKHO HCIMONB30BaHHE BHAEOMATEPUATIOB),
HaOJo/IeHne 00pa3loB BELIECTB KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEH pacTBOPEHUS
BEUIECTB C Pa3jIMYHOI pacCTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONpPENEIEHHON MacCOBOM AOJEH
pPacTBOPEHHOTO BEILIECTBA, B3aUMOJICHCTBUE BOJBI C METaUIaMU (HaTpueM M KajbLueM) (BO3MOXKHO
UCIIONIb30BaHNE BHJIEOMATEPUANIOB), HCCIIENOBaHHE OOpa3llOB HEOPTaHUYECKHX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOJIOJEHNE M3MEHEHMsI OKPacKH MHJIMKATOPOB B PAacTBOpPax KHUCIOT M IIeoued, U3ydyeHue
B3aumoeiictBuss okcuna Meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C METaJJIaMU, peaklui
HeUTpaau3alnuy, MOJy4yeHHEe HEPacCTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeTajula JAPYTUM U3
pacTBOpa COJIM, PEUIEHUE SKCIEPUMEHTANBHBIX 3a/1au M0 Teme «BakHellue Kiacchl HEOPraHUYECKUX
COCTMHEHUI».

Pazgen 3. Ilepuonnyecknii 3akon u Ilepuoanyeckas cucrema xumuyeckux jiementon JI.H.
Menpneneea. CtpoeHue aroMoB. XuMHYecKasi CBSA3b. OKHCJINTEIBLHO- BOCCTAHOBHUTEIbHbIE
peakuuu

[lepBbie TOMBITKH KiIaCCU(PUKAIMU XUMHYECKUX dSJeMEHTOB. [loHSATHE O Tpymmax CXOJHBIX
JJIEMEHTOB (IIETOYHBIE M IIETOYHO3EMENbHbIE METalUIbl, TaJlOTeHbl, MHEPTHBIC Ta3bl). DIIEMEHTHI,
KOTOpBIe 00pa3yroT aMpOTEepHbIE OKCUIBI U THAPOKCUBI.

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumudeckux anemeHtoB J[.1. Menaeneesa.
Kopotkonepuoanass u muHHONEpUoaHAsT GopMbl [leproandeckoil CUCTeMbl XHMHUYECKHX DJIEMEHTOB
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.. Menneneesa. [lepuoast u rpynmnbl. @U3nUecKuid CMBICI HOPSAKOBOIO HOMEPA, HOMEPOB MEPUOIA U
TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX sfep. M3orombl. DnekTpoHbl. CTpoeHUE 3JIEKTPOHHBIX
o0oouek atomoB mepBbIX 20 xumuyeckux 3iemeHTOB I[lepuoaunueckoit cucremnl .M. Menaeneena.
XapakTepucTuka XMMHYECKOrO 3JIEMEHTa M0 ero mnojnoxeHutro B Ilepumonmueckoint cucreme JI.U.
Meneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJnyca aTOMOB XUMHYECKHUX 3JJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoguueckoil cUCTEMbl XMMHUYECKHX 3JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[.M. MenneneeB — y4€HbIl U IpaKJaHUH. XUMHAYECKasl CBS3b.

KoBanenrnas (monsphas u HENoJIsIpHasi) CBS3b.

DNEeKTPOOTPULIATETbHOCTh XUMHUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb oxucieHus. OKHUCIUTEIBHOBOCCTAHOBUTEIbHBIE peakuuu. [Iporeccsl okucieHus u
BOCCTaHOBJICHUSI. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3y4yeHue oOpasloB BEIIECTB METAIOB U HEMETANIOB, B3aUMOJCUCTBUE THAPOKCHUJIA ITMHKA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, MPOBEJCHUE OMNBITOB, WLIIOCTPUPYIOIIMX HTPUMEPHI OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIX PEaKlUii (TOpEeHre, pPEaKIuy Pa3I0KEeHUs, COSAMHEHUS ).

Me:xnpeaMeTHble CBSI3H

Peanmzanus MeXIpPEIMETHBIX CBS3EW MPH M3YYCHUU XUMHUH B 8 KIIACCE OCYLISCTBISICTCS 4Yepes
HCITIOJIB30BAaHUEC KaK O6HII/IX C€CTCCTBCHHOHAYYHBIX HOH?[TI/If/'I, TaxK U HOH?ITI/II\/JI, ABJIAOIIUXCA CUCTCMHBIMU
JUISL OTJCIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01ure ecTecCTBEHHOHAYYHBIE TOHSATHS: HAYYHBIH (DaKT, THIIOTE3a, TEOpHs, 3aKOH, aHAJIU3, CUHTE3,
KiIaccu(uKaius, NepUOJUIHOCTb, HAOIIOJACHUE, IKCIIEPUMEHT, MOJICIMPOBAHKUE, U3MEPCHHUE, MOJIEIb,
SIBIICHUE.

dusnka: Marepus, aToM, JIEKTPOH, IPOTOH, HEHTPOH, UOH, HYKJIHI, H30TOIIbI, PaIHOAKTUBHOCTS,
MOJIEKYJIa, DJIEKTPUYECKUI 3apsij, BEIIECTBO, TelO, O0BEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, TIas,
dbuznyecKkre BeNTMYUHBI, €AMHULIBI U3MEPEHHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, CONHIIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHHEpaNbl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOMAeMbIe,
TOIJIMBO, BOAHBIE PECYPCHI.

9 KJIACC

Pa3nen 1. BemecTBO U XuMHYecKasi peakiuus

[Iepnonnueckuit 3akoH. [lepnoanueckas cucrema xumudeckux dnemeHToB [[.1. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOWCTB XHMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
NEepUOJOB, Kajus, KalbLUd U HMX COCJUHEHHH B COOTBETCTBUU C IIOJOXKEHHEM DJJIEMEHTOB B
[Teproanueckoit cucTeMe U CTPOEHUEM X aTOMOB.

CrtpoeHue BelecTBa: BUAbI XUMUYECKON CBSI3U. TUIBI KPUCTAJUIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U BUJA XUMUYECKON CBSA3H.

Krnaccudukanus m HOMEHKIaTypa HEOPraHMYECKUX BELIECTB. XMMUYECKUE CBOMCTBA BEILECTB,
OTHOCSIIIUXCSA K  pa3IM4HbIM  KJaccaM HEOPraHWYEeCKHMX COEIMHEHUMN, TEeHETUYecKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanus  XMMHYECKMX  peakuuid 1o pa3IMYHbIM npU3HaKaM (110 YHUCITY U
COCTaBYy Y4YaCTBYIOIIMX B pEaKIMHM BEIIECTB, MO TeIIoBOMY 3G (deKTy, M0 H3MEHEHHUIO CTeneHei
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OKHUCJICHHS XHMHUYECKUX OJJIEMEHTOB, IO OOpPaTHUMOCTH, MO YYacTHUIO KarTajgu3aropa). OK30- U
IHAOTEPMUYECKUE PEAKIIUH, TEPMOXUMHUUYECKUE YPABHEHMUSI.

[lonsiTne o0 ckoOpocTH XuUMHYecKOW peakuuu. [loHsiTue 00 00paTUMBIX M HEOOPATHMBIX
XUMHUYECKUX peakuusix. IIoHATHE O FOMOTE€HHBIX M IeTEpOreHHbIX peakuusax. [lonstue o  karanuse.
[TonsiTue o0 XuUMHUYECKOM paBHOBecHH. DaKTOPHI, BIUSIONIME HA CKOPOCTh XUMUYECKON peakiuu U
[10JIO’KEHNE XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ pPEAaKIMM,  OJCKTPOHHBIM  OamaHC  OKUCIUTEIbHO-
BOCCTAaHOBUTENIBbHOM peakiuu. CocTaBlIeHUE YPaBHEHUN OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKLUI C
HCIOJIb30BaHUEM METOa IEKTPOHHOro OaaHca.

Teopust 371€KTPOTUTHUECKON AUCCOLUALIMU. DJIEKTPOJIUTHI U HEAIEKTPOJINThl. KaTHOHBI, aHUOHBI.
MexaHu3M UCCOLMALMU BEIIECTB C PA3IMYHBIMU BUJAMU XUMUYECKOH cBA3U. CTEeNeHb TUCCOLUAIUH.
CunbHbIe U cl1a0bIe 3IEKTPOITUTHI.

Peakuuu wnonHHOro oOMeHa. YcCIOBUS MNPOTEKaHMsI pEaKUUid HOHHOrOo OOMEHa, IOJHBIE U
COKpalIEHHbIE HOHHBbIE YypaBHEHHsA peakuuil. CBoiicTBa KHCIIOT, OCHOBAaHUH M COJEH B CBETE
IpeJcTaBlIeHud 00 AJIEKTPOIUTHYECKON aucconuanuu. KauecTtBeHHble peakuuu Ha HOHBL. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii 3xcnepumenm:

03HAaKOMJIEHHE C MOJEIISIMU KPUCTANIMYECKUX PELIETOK HEOPraHUYECKUX BEIECTB — METAJNIOB U
HeMeTaluIoB (rpaduTa M anmasza), CJIOXKHBIX BEHIECTB (XJIOpUIa HATPHS), UCCIIEOBAHUE 3aBHCHUMOCTH
CKOPOCTM  XMMHYECKOH peakuud OT  BO3JCHCTBUS  Pa3NIWYHBIX  (DAaKTOpOB, HCCIEIOBaHUE
AIEKTPONPOBOJAHOCTH PACTBOPOB BEILECTB, MpOIlecca IUCCOLMAIMU KHUCIIOT, MLIeNo4Ye U conei
(ucrionb30BaHKME BHUAEOMATEPUAIIOB), IIPOBEJEHUE OINbBITOB, WIIOCTPUPYIOIIMUX MPHU3HAKU MPOTEKAHUS
peakiuii MOHHOTO oOMeHa (oOpa3oBaHME Ocalika, BBIJENIEHHWE Ta3a, O0pa30BaHHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX  IPUMEPbl  OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN (FOpeHHe, peaKkuu
pa3joXKeHUs, COEIMHEHHUs), paACHO3HaBaHHE HEOPraHMYECKUX BEIIECTB C MOMOUIbI0 KAYEeCTBEHHBIX
peakuuii Ha MOHBI, PELLIEHUE KCIEPUMEHTAJIbHBIX 33/1a4.

Pa3znea 2. Hemeraaisl 1 UX cCOeIMHEHUA

OOmiast xapakrepucTuka TaisoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE CTEICHH
okucneHus. CTpoeHrne U pU3NYecKrue CBOMCTBA MPOCTHIX BELIECTB — I'aJIOTEHOB. XUMHUUECKUE CBOICTBA
Ha NpuMepe XJiopa (B3auMoIeiCTBUE C METallJlaMi, HEMETalllaMy, 1enodamu). XsiopoBoaopod. ComnstHast
KHCJIOTAa, XMMHYECKHE CBOWCTBA, IOJyYEHHE, NpUMEHEHHE. JleficTBHME XJIOpa M XJOpPOBOJOpOJAa Ha
OpraHu3M yesjoBeka. BaxkHelme XI0puabl U UX HAXO0KJIEHHUE B IPUPOJIE.

OOmas xapakrepucTika 31eMeHToB VIA-rpynmnbsl. OCOOEHHOCTH CTPOECHHUSI aTOMOB, XapaKTepHbIe

CTETIeHU okucienusa. CtpoeHne u (u3HUECKHUE CBONCTBA IPOCTHIX BELIECTB — KUCIOPOa
U cepbl. AJIIOTpOIHbIE MOAU(DUKALIMU KHCIOPOa U cepbl. XUMHUECKUE CBOMcTBa cepbl. CepoBOa0pO,
CTpoeHue, (pu3nUecKrue U XuMHuueckue cBoicTBa. OKCUIBI Cephl KaK MPEACTaBUTENHN KUCIOTHBIX OKCHJIOB.
CepHas KuCIOTa, (U3NYECKHUE M XMMHUYECKHE CBOWCTBA (00IIME KaK MpEACTaBUTENs Kjacca KUCIOT H
cnenuduyeckue). XUMHUUECKUE DPEAKIMH, JeKallie B OCHOBE IPOMBIIUIEHHOIO Ccroco0a MOJydYeHHs
cepHoll kucnotsel. [Tpumenenne cepHoil kucnoTel. Cosn CEpHOM KUCIIOTHI, KAYECTBEHHAS

peakius Ha Cyab(}aT-uoH. Haxoxnenue Ceppl M eé COCAUHECHUN B
npupoze. XUMHUYECKOe 3arps3HEHUE OKpY’Kalolled cpeibl COCIUHEHUSMHU Cepbl (KUCIOTHBIE JTOKIH,
3arpsi3HEHUE BO3IyXa U BOJOEMOB), CITOCOOBI €T0 TIPEIOTBPAIICHUSI.

OOm1ast XxapakTepucTUKa 371eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIe
CTENeHH OKHCIEHUs. A30T, paclpocTpaHeHHE B Npupone, (u3MUeckue M XUMHYECKHE CBOWCTBA.
KpyroBopot a3ora B mpupoje. AMMHUAK, €ro (U3MYEeCKHe U XHUMHUYECKHE CBOICTBA, MOJy4YeHHE U
npuMmenenre. Coin aMMOHHUS, UX (PU3MYECKHEe U XMMHUYECKHUE CBOICTBa, mpuMeHeHue. KadecTBeHHas
peakiys Ha MOHbI aMMOHUS. A30THas KUCIIOTa, e€ MoJydeHue, pusnueckue U XMMUYECKHe CBOWCTBA
(oOmme Kak TMpEeACTaBUTENS Kiacca KUCIOT M crnenuduyeckue). Mcnonp3oBanne HUTPATOB U COJeH
aMMOHHUS B Ka4yecTBE MUHEPAJIbHBIX yI0OpeHUH. XUMHUYECKOe 3arpsi3HeHHe OKpYXKaromien
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Cpelibl COeMHEHUAMHU a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HeHUE BO3AyXa, MouBbl U BooéMOB). docdop,
astoTponHsle Mogudukanuu gochopa, puzndyeckue U xumuueckue cpoiicrsa. Okcua dochopa (V) u
docdopnas kucnora, puzNYECKUe U XUMUYECKUE CBOMCTBA, nonydeHue. Mcnonb3oBanue docdaToB B
KayeCTBE MUHEPAJIbHBIX y100pEHUI.

O6mas xapakrepuctuka 31eMeHToB [V A-rpymnmnbsl. OcCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKHCIICHHUA. YTIEPO, aJUIOTPOIHbIE MOAN(DUKAIIUK, PAaCIPOCTPaHEHHE B IPUPO/IE, PU3UIECKUE
U XUMHYecKue cBoiicTBa. Ancopobums. KpyroBopor yriepona B mpupoae. OKcuIbl yriepoaa, HX
¢u3nueckue U XMMHUYECKHE CBOWCTBA, NIEHCTBHE Ha YXUBBIC OPraHMU3MBI, MOIYYEHHUE U MPUMEHEHHE.
Dkojnoruyeckue npodaembl, CBA3aHHbIE ¢ OKcuaoM yriepoaa (IV), runoresa rio6anbHOrO MOTEMJICHUS
KJIMMaTa, TapHUKOBBIH 3 dekT. YronpHas kucinoTa u €€ conu, ux (PU3NIECKre U XUMUYECKHE CBOMCTBA,
nojiyueHue U npumeHenue. KauectBenHas peakiusi Ha kKapOoHaT-HOHBL. Vcronb30BaHue kapOOHATOB B
OBITY, MEAULIMHE, IPOMBIIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHayanbHbIe MOHATUS 00 OpraHMYECKHUX BEIIECTBAX KaK O COEIMHEHUSX yriepoaa (MeTaH,
3TaH, ITUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAs KucioTa). [IpupoiHple MCTOYHUKHN YIIIEBOAOPOIOB
(yronb, TpUPOIHBIM Ta3, HE(PTh), MNPOAYKTHl HX THepepadoTku (O€H3WH), WX pOJb B OBITY U
IPOMBIIIICHHOCTH. [ToHATHE 0 OMONOTHYECKH BaXKHBIX BEIIECTBAX: )KHUPAxX, OeNKax, yrieBoJax — U ux
POJIH B JKU3HM 4YesoBeka. MaTepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COSAMHEHUH.

Kpemunii, ero ¢usnueckne U XMMHYECKHE CBOMCTBA, mosryueHue U npuMeHeHune. CoequHeHus
KkpemHusi B npupoje. OOmme mnpeacraBieHuss o0 okcunue kpemHus (IV) u KpeMHHEBON KHUCIOTE.
Cunukatel, X HUCIIOJIb30BAHUE B OBITY, B NMPOMBIIUIEHHOCTU. BajkHele cTpoUTeNbHbIE MaTepUallbl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, xene300eToH. [Ipobrmembl 0e30MacHOrO MCHOJIL30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KHU3HU.

Xumuueckuii 3xcnepumenm:

u3ydeHue oOpa3l0oB HEOPraHMYECKHX BELIECTB, CBOWCTB COJSHOM KHCIOTHI, IPOBEACHUE
KAYeCTBEHHBIX PEAKIU{ Ha XJIOPUA-HOHBI W HAONIOACHHE NPU3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpakaromue (pu3nyecKkrue ¥ XMMHUYECKHE CBOWCTBA TaJIOTEHOB W MX  COCOUHEHHMH  (MCIOJIB30BAHUE
BUJICOMATEPHAJIOB), O3HAKOMIIEHHE ¢ 00pa3IaMH XJIOPUIOB (TaJOreHUI0B), 03HAKOMIIEHHE C 00pa3amMu
cepbl U €€ CoeqUHEHUSMH (MCIONIb30BaHUE BUAECOMATEPUANIOB), HAOJIOJEHUE Ipolecca OO0yrIMBaHUs
caxapa IOJ JEHCTBUEM KOHLEHTPUPOBAHHOM CEPHOM KHCJIOTHI, HM3Yy4EHHME XHMHUYECKHUX CBOMCTB
pa30aBiIeHHON CEpHOW KHUCIIOTHI, IPOBEJIEHNE KaueCTBEHHOM peaklMH Ha Cyiab(paT-UOH U HaOJII0JeHHE
IpU3HaKa e€ MpoTeKaHMs, 03HaKOMJIEHUE ¢ PU3NUYECKUMU CBOIICTBaMU a30Ta, (hocdopa U UX coeTnHEHUH
(ucrionb30BaHME BHUIEOMATEPUATIOB), OOpa3laMHu a30THBIX U (QochopHBIX ynoOpeHHH, mNoy4yeHue,
coOupaHue, pacrio3HaBaHUE U U3yYeHHE CBOWCTB aMMHaKa, POBEICHNE KaueCTBEHHbIX PEaKIMi Ha HOH
aMMOHUS U (pocaT-MOoH U U3yyeHHe NIPU3HAKOB UX MPOTEKaHUs, B3aUMOJIEHCTBIE KOHIIEHTPUPOBAHHOMN
a30THOM KHMCIIOTBI ¢ MEJBIO (MCIIOJIb30BAaHUE BUEOMATEPHAIIOB), U3yUEHHE MOJENeH KpUCTAIUIMYECKHX
peméTok anmaza, rpadurta, QyiepeHa, MoaydeHue, coOupaHue, pacrno3HaBaHUE W U3YYCHHE CBOMCTB
YIJIEKUCIIOTO Tra3a, MPOBEJACHHE KaueCTBEHHBIX peakIMii Ha KapOOHAT M CHJIMKAT-UOHBl M H3yueHHE
NPU3HAKOB WX MPOTEKaHHS, O3HAKOMJICHHE C MPOAYKIMEW CHJIMKATHON MPOMBIIIJIEHHOCTH, pElIeHHe
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BakHelne HeMeTaluIbl U UX COEIUHEHUS.

Pazgen 3. MeTauibl 4 X COeTHHEHUS

OOmiast xapakTepuCTHKa XMMUYECKUX 3JEMEHTOB — METAJUIOB Ha OCHOBAaHUM UX MOJOXEHUS B
[Tepuonuueckoii cucreme xumudeckux sneMmeHtoB .M. MenneneeBa u crpoeHus atomoB. CTpoeHue
MeTaJI0B. MeTanndeckast CBsI3b M METAJUIMUECKAsl KPUCTAIIIMYECKAsT — pelI€TKa.

DIIEKTPOXUMUYECKUH PSIJT HanpsHKEHUN MetauioB.  dusnueckue U
XMMHUYECKHe CBOHCTBa MeTamioB. OOmue crocoObl monydeHuss MetauioB. lloHsTHe O KOppo3uu
METaJJIOB, OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT KOoppo3ur. CIuiaBsl (CTajlb, YyTYH, TIOPATIOMHUHUHN, OpOH3a)

U X MIPUMEHEHUE B OBITY U POMBIIUIEHHOCTH. Ll{enounbie METAaIbL: MOJI0KEHUE B
[Tepuonuueckoi CHUCTEME XUMHUYECKUX DJIEMEHTOB .. MenneneeBa, CTpOEHUE
ux aTOMOB, HaxO0XJIEHUE B MPUPOJIE.
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duznyeckue U XUMHUYECKHUE CBOWCTBA (Ha mpumMepe HaTpust U Kanusi). OKCUABI U THAPOKCHIBI
HaTpus U Kanus. [IpumMeHeHune menoYHbIX METaIOB U UX COSUHEHUH.

[[lenouHO3eMENbHBIE METAIBI MarHUd M KajdblMil: mosioxkeHue B llepromnueckoit cucreme
XuMH4eCcKuX 3yieMeHToB .M. MeHeneeBa, CTpOEHHE UX aTOMOB, HaXOXAeHUE B npupoje. Guznueckue
U XMMHYECKHE CBOMCTBAa MarHusg M Kanblius. Bakneinve coeAuHEHUs Kanblusg (OKCUI, TUIAPOKCHUI,
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUsI.

AsnroMuHMit: nosioxkeHnue B [lepuoanyeckoi cucreme xumuueckux 3iementoB J[.M. MenneneeBa,
CTPOCHHME aToMa, HaxOXJeHue B mpupoje. Puznueckue U XUMUYECKHE CBOWCTBA AJIIOMUHHUSL.
AMdoTepHbIe CBONCTBA OKCHIA U THIPOKCHUIA ATTFOMUHHUS.

Keneszo: nonoxenue B Ilepuognueckoit cucteMe xumudeckux anemeHToB [[.M. Menneneena,
CTPOCHHE aToMa, HaxoxiaeHue B mnpupoae. dusmyeckue M XUMUYECKHME CBOMCTBa xkene3a. OKCHUpbI,
ruapokcuabl u conu xenesa (11) u sxenesa (I11), ux cocras, cBOMCTBA U MOIyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pasllaMd METAJUIOB U CIUIABOB, UX (PU3NYCCKUMH CBOWCTBAMH, HU3YUCHHE
pPe3yJbTaTOB KOPPO3UH METAIOB (HCIOIb30BaHUE BUAEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS
OKCHJIa KaJIbIMS W HATPUs C BOAOW (BO3MOXKHO HCIIOJIB30BAHHME BHUICOMATEPUATIOB), HCCIICIOBAHHE
CBOMCTB KECTKOW BOJIbI, MpoLiecca FOPEHHS Kelle3a B KUCIopoje (MCIOIb30BaHNE BHIEOMATEPHAIIOB),
MPU3HAKOB MPOTEKAHUsI KAUECTBEHHBIX PEAKINil HA MOHBI (MarHusi, KajabIus, aTIOMUHMS, IIUHKA, JKee3a
(IT) u xeneza (III), mexu (II), HaOMIOEHWE W ONMHCAHHUE MPOIECCOB OKpAIIMBAHUS IJIAMEHW HOHAMU
HATpUS, KW W KaJdblMsi (MCIOJB30BAaHUE BUACOMATEPUAIOB), MCCIEIOBaHNE aM(pOTEPHBIX CBONCTB
TUAPOKCHIA QIIOMUHUSA M THAPOKCHUJA LHUHKA, PEIICHUE HSKCIEPUMEHTAIbHBIX 3a7ady MO0 TeMe
«BaxkHenmme METaJlJIbl U UX COEAUHEHHUS».

Pa3nen 4. Xumus u okpy:kawuas cpeaa

BemiectBa 1 maTepuaiibl B TOBCETHEBHOM XKU3HH YeoBeKa. bezonacHoe ucmoap30BaHuE BEIIECTB
U XUMUYECKUX peakuuii B ObITy. [lepBas momols npu XMMHUECKUX 0YKOTaX U OTPABICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpYXarolied cpeasl (mpenenbHas TOMycTHUMas KOHIEHTpaIus
BeniectB (nanee — [1/1K). Pons XxuMuu B perieHuu 3KOJOTHYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIIOB, MTOJTMMEPHBIE MAaTEPUATIBI).

MexnpeamerHblie CBA3U

Peanuzanus MeXnpeaMETHBIX CBSI3€H MPH M3YUYEHUU XMMHH B 9 Kiacce OCYLIECTBIISETCS 4yepe3
UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATHH, TaK ¥ MOHATHH, SBJISAIOIINXCS CUCTEMHBIMU
JUISL OTJIEIBHBIX IIPEAMETOB €CTECTBEHHO- HAYYHOT'O [IMKJIA.

OO111e ecTeCTBEHHO-HAyYHbIE TOHATH: HAy4HBIN (DaKT, TMIIOTE3a, 3aKOH, TEOpUs, aHAJIN3, CHHTES,
KJIacCU(UKaLUs, MePUOJUYHOCTb, HAOIIOJEHUE, IKCIEPUMEHT, MOJAEIUPOBAaHUE, W3MEpPEHUE, MOJIENb,
SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTUS, MaTEePUAIIBI.

®dusuka: MaTepusi, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIU/, U30TOIbI, PAJUOAKTUBHOCTb,
MOJIeKyJa, SJEKTPUYECKUH 3apsij, MPOBOJHUKH, MOJYHPOBOJHUKHU, JUIIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TeJ0, OOBEM, arperaTHOe COCTOSIHME BEIECTBa, TIa3, pacTBOP, PacTBOPHUMOCTD,
KpUCTa/NINYecKasi pemeéTKka, CIUIaBbl, (DU3MYECKHE BEIMYMHBI, €IUHHIBI HU3MEPEHUs, KOCMHUYECKOe
IIPOCTPAHCTBO, IUIAHETHI, 3BE311b1, COHIIE.

buonorusi:  ¢otocunres, npixaHue, Ouocdepa, dSKOcHCTEMa, MHUHEpaJbHbIE YIOOpeHHs,
MHKPOIJICMEHTBI, MAKPO3JICMEHTHI, MUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpalbl, TOPHBIE MOPOAbI, MOJE3HBIE HCKOMAEMBIE,
TOILIMBO, BOIHEIE PECYPCHI.
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COJAEP)KAHUE YYEBHOI'O ITPEIMETA

VYryOneHHbIH YPOBEHB

8 KJIACC

Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS

XuMmus — BakHasi 00JIaCTh €CTECTBO3HAHUS U IPAKTHUECKOH AesaTenbHOCTH yenoBeka. [Ipenmer
xumMuH. Poilb XuMuU B KU3HU 4enoBeka. Kparkue cBeieHust 00 MCTOPHHM BO3HUKHOBEHUS U PA3BUTHS
XuMuU. XUMHS B cucteMe Hayk. Tema u BemjectBa. PU3MUECKHME M XMMUYECKHE CBOMCTBA BEILECTB.
ArperatHbie COCTOSIHUS BemiecTB.  [loHsAITHE O  TEOPETUYECKUX W OMIHMPUYECKUX  METOJax
MIO3HAHUS B €CTECTBEHHBIX Haykax. [IpeacraBieHuss 0 HAyYHOM IMO3HAHMM HA SMIIMPHUYECKOM YpPOBHE:
HAOJI0/IeHUE, M3MEPEHUE, SKCIICPUMEHT, MOJCIHUPOBAaHKE, BbIUMCcIcHHE. [IpencraBieHus O HaydHOM
MO3HAHUH Ha TEOPETUUECKOM YPOBHE: Hay4HbIe (aKThl, MpoOiieMa, TUIIOTe3a, TEOpHs, 3aKOH.

SA3pik xumun. CTOYHUKY XUMUYECKOW WH(DOPMAIIHH.

[lonsiTe o weromax paboThl ¢ XuUMUYecKuMHU BemlectBamu. OOOpyZOBaHHME MIKOJIHHON
xumMudeckor maboparopuu. IlpaBmia Oe3omacHOTO oOOpaimieHUsi ¢ BEUIECTBAMH K JIAOOPATOPHBIM
000pyIoBaHUEM.

UwncTthle BemecTBa U cMecd. IIpupoHbIe cMecu: BO3IyX, MPUPOAHBINA Ta3, He(Th, MPUPOTHBIC
BOJIbI, TOPHBIE MOPOJAbl U MUHepalbl. [IOHATHE O TOMOTEHHBIX U TeTepOreHHBIX cMmecsX. CrocoOsl
pasnenenus cMeceil. OuncTKa BEIIECTB.

BemectBa n xumuueckue peakuuu. ATOMBI U MOJEKYJbl. XUMHYECKUE 3J€MEHThl. CUMBOJIBI
XUMUYECKUX 23JIeMEeHTOB. [IpocThle W cliokHBIE BemecTBa. Mertamibl M HeMmeTaUibl. Bermecta
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSL.

Xumudeckass ¢opmynia. BajleHTHOCTP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH TIOCTOSIHCTBA
cocraBa BemlecTB. OmnpeneneHre BaJEHTHOCTU AJIEMEHTOB MO (opMmyiaM OHHAPHBIX COCIWHEHUN U
cocraBieHre (GopMysl OMHAPHBIX COCAMHCHHU IO BAJICHTHOCTH 3JIeMEHTOB. OTHOCHTENbHAS aTOMHAs
Macca. OTHOCUTENbHAsA MOJIEKYJsipHas Macca. MaccoBasi 10Jis1 XUMUYECKOTO 3JIEMEHTA B COEAUHEHUU.
Haxoxnenue npocreiimieid (opMyJibl BEIIECTBA IO MACCOBBIM JOJISIM 3JIEMEHTOB.

KonuuectBo BemecrBa. Monbs. MossipHass Macca. B3auMoCBsi3p KOJNIMYECTBA, MacChl M 4McCia
CTPYKTYPHBIX €IMHHI] BellecTBa. PacueTsl mo ¢opmynaM XMMHYECKUX coeanHEeHU. MossipHas Macca
cMecu BellecTB. MojbHas J0JIsI XMMHYECKOTO 3JIEMEHTa B coeauHeHud. HaxokneHuwe mpocteifmieit
(GbopMyJIBI BEIIECTBA 0 MOJIBHBIM JIOJISIM 3JIEMEHTOB.

®u3nyuecKne U XUMUYECKHUE SIBJICHUS. XUMUYECKas Peaklys U €€ MPU3HAKU. Y CIIOBUS IPOTEKaHUs
XUMHUYECKUX PEAKIUN. 3aKOH COXpPaHEHHUs MAacCChl BEIIECTB. ATOMHO-MOJIEKYJsipHasi Teopusi. )Ku3Hb U
nestenbHOCTh M.B. JIoMoHOCOBa. XuMuueckue ypaBHEHUs. THUIBI XUMUUYECKUX PEaKlUid (COeANMHEHMS,
pa3nokeHus, 3aMelleHns, oOMeHa). PacueTsl 0 XMMHUYECKUM YPaBHEHUSM.

IKcnepumenmanvHoe uzyuenue 6euecme U A6AeHuIl:

3HAKOMCTBO C XHWMMYECKOW TMOCYIOH, C TpaBWiaMu paboOThl B JIAOOPATOPUU U TpPHUEMaMU
oOpaitieHusi ¢ mabopatopHbiM 000pyaoBaHueM. V3ydueHue u onvcaHue (HU3MYECKUX CBOMCTB 0OpasIoB
HEOPraHWYECKUX BEIIECTB — META/UIOB M HeMeTa/uioB. Habmonenne ¢usmdeckux (TUTaBiIeHHE  BOCKa,
TasHUE JbJla, pPAaCTUPAHHE caxapa B CTYIKe, KHTICHHE U KOHJEHCAIIHs BOJbI) U XUMHUECKUX (TOpeHue
CBEUH, MPOKAIMBAHUE MEIHOW IMPOBOJIOKHU, B3aUMOJICUCTBHE COJBI WUJIM Mela C COJITHOM KHCIIOTOM)
aprneHuil. O3HakoMJIeHHE ¢ oOpaslamMu BelecTB KonuuecTBoM 1 monbs. HaOmronenuwe u omucaHue
MPU3HAKOB MPOTEKAHMS XUMHUYECKUX PeaKIuil (pa3ioKeHue caxapa, B3auMOICCTBUE CEPHOU KUCIIOTHI C
xJjopuoM Oapusi, moiaydeHue u pasznoxkenue ruapokcuna meau (1) mpu HarpeBaHuu, B3auMOJICHCTBUE
xkene3a ¢ pactBopom conu meau (II). M3yuenue cnocoOoB pasmeneHusi cMeceit (C MoMOIIbI0 MarHUTa,
bunbpTpOBaHME, BRITAPUBAHKE, AUCTUIUISIINS, XpoMaTorpadus), IpOBEACHHE OYUCTKH MOBAPEHHON COJIH.
Hab6monenue u onricaHue OTBITOB, HILTIOCTPUPYIOIIMX 3aKOH COXPAHEHHS MACCHhI.
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Pa3nen 2. BaxkHelilue npeacTaBuTe1d HEOPraHMYeCKMX BeleCTB

IIpencraBnenus o razax. Bo3nyx — cmech razo. CocraB Bo3nyxa. 3akoH ABoraapo. MosspHslit
00BEM razoB. OTHOCUTENBHAS IUIOTHOCTH ra3oB. OmpeneieHre OTHOCUTENBbHON MOJIEKYISIPHON Macchl
ra3000pa3HOro BEIIECTBa MO M3BECTHOW OTHOCUTEIHHON MIOTHOCTH. OOBEMHBIEC OTHOIICHUS Ta30B MPH
XUMUYECKHUX PEaKLHUSIX.

Kucnopox — snemeHT u npocroe BemecTBo. Haxoxaenue Kuciaopoaa B npupoje, Gu3nuecKkue u
XUMHYECKHE CBOMCTBa (peakuuu ropeHus u okucieHus). [Ipoiueccel OKuCIEHHS B KHBOW IpPUPOJE.
Oxcunpl. [Ipumenenue kucnopoa. CriocoObl MorydeH s KUCIOPOo/1a B 1a00paTOPUH M IPOMBIIIIEHHOCTH.
[Tonstue o karanuzarope. KpyroBopor kuciopoaa B mpupoge. O30H — auioTponHas MOAU(PHUKAIUSL
kucaoposa. O30HOBBIH CIIOM, €ro 3HaYeHHE JUIsl )KUBBIX OpraHu3MoB. Pa3pyliieHne 030HOBOTO CIIosl.

TemnoBoit  >PdexkT XUMHUYECKOH peakluu, TEPMOXMMHYECKHE YpaBHEHHS, 0JK30- U
HAOTEpMUYECKUE peakuuu. TormmBo. Mcnonas3oBaHue yris ¥ MeTaHa B KA4eCTBE TOIUIMBA. 3arpsA3HEHUE
Bo3ayxa. [loHsTHE 0 MapHUKOBOM > deKTe.

Bopmopon — snemeHnTt u mpoctoe BeniecTBo. HaxokaeHue Bogopoja B Hpupoje, (pU3HUecKue u
XUMHYECKHE CBOWCTBA, MpPUMEHEHHE, CcrocoObl monydeHus. I[loHstue o KUCIOTaX U COMSIX.
Hcnonb3oBanue Bogopoa B KauecTBE TOILIMBA.

Bona. ®usmyeckue cpoiicTBa Boabl. Boma kak pactBoputenb. PacTBopwl. HacklieHnbie u
HEHACBIIIEHHbIE PAcTBOPHI. PacTBOpuMOCTh BemiecTB B Boje. DaKkTOphl, BIUSIOLUIME HA PaCTBOPUMOCTh
TBEPABIX U razoo0pa3Hbix BemecTB. CrocoObl BRIPAKEHUS] KOHIEHTPALMU PACTBOPOB: MaccoBas A0S
PacTBOPEHHOTO BELECTBA, MOJISIpHAsl KOHUEHTpalLus. Pojib pacTBOPOB B IPUPOJIE U B )KU3HH UEIIOBEKA.

Xumudeckue cBoicTBa Bofbl. [lonsitue 06 ocHoBanusx. [lonarue 06 nnaukaropax. Kpyrosopor
BOJIbI B IPUpPOJIe. 3arpsi3sHEHUE NPUPOAHBIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudpukanus Heopranuyeckux  coenuHenuil. Oxcunabl.  Knaccudukanus — OKCHAOB:
coseoOpa3yromue (OCHOBHBIE, KHCIOTHBIE, aM(OoTepHBIE) U HECOIe00pa3yIoUIHe.

MexnayHapoaHass HOMEHKJIaTypa OKCUIOB. TpuBHanbHblE Ha3BaHUS OKCHUIOB. Dusnueckue u
XapaKTepHble XMMUYECKUE CBOMCTBA OKCHUJIOB (B3aMMOJICHCTBHUE C BOJIOM, C KUCIIOTAaMH U OCHOBAaHUSIMHU, C
npyrumu okcugamiu). [lomyuenue okcumos.

[lonsiTE O THUIPOKCHAAX — OCHOBAHMUSX U KHUCIOPOJCOJEp)KAIIMX KHCIoTax. KucioTsl
Knaccudukanus kucnor. MexayHapoaHass HOMEHKJIATypa ¥ TPHUBHAIbHBIE Ha3BaHUS KHUCIHOT.
duznyueckne ¥ XMMHYECKHE CBOMCTBA KUCIOT (B3aWMOJICHCTBHE C METa/laMH, ¢ OKCHJIAMH METaJIIOB,
OCHOBaHUSAMHU U coisiMu). P aktuBHOCcTH MetaioB H.H. bekeroBa. [Tonyuenue kucnor. Kucnotsr B
MpUPO/JIe, MPUMEHEHHE BAKHEHIITNX KUCIIOT.

OcHoBanus. Knaccudukanus  OCHOBaHWH: IIETOYM UM HEPACTBOPUMBIE  OCHOBaHUS.
MexnyHapoaHas HOMEHKJIaTypa OCHOBaHUM. TpuBHalIbHbIE Ha3BaHUs ocHOBaHMil. [1{enoun, nux cBolicTa
(B3auMOJICHCTBHME C KHUCIOTHBIMH OKCHIAMH, KHUCJIOTaMH H COJISIMH) M CIOCOOBI TOTy4YEHUS.
HepacTBopumbie 0OcHOBaHUSI, UX CBOMCTBA (B3aHMOJICHCTBIE

C KHCTIOTaMH) U cIIOcO0BI monydenus. AM¢orepHocTs. [ToHsTHE 00 aM(OTEpHBIX THAPOKCHIAX (Ha
npUMepe THIPOKCHIOB LIMHKA M QJIOMHHMS): XUMUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C KUCIOTAMU U
HIeI04aMu) U MOJIyYeHHUE.

Comu (cpenHue, KUCIbIE, OCHOBHBIE, JBOWHBIE). MeXIyHapo/IHas HOMEHKJIATypa CoJIeH.
TpuBuanbHble Ha3BaHUs coniel. DU3nyeckre U XxapakTepHble XUMUYECKHE CBOMCTBA HA TPUMEPE CPEAHUX
coneit. [Tonyuenue comnen.

['eneTnueckas cBSI3b MEXKIy KJIIACCAMH HEOPTAHUYECKUX COCTMHEHUM.

IKcnepumenmanvHoe uzyuenue 6eulecme U A6J1eHuIL:

KonnyectBeHHOE ompeneneHue coaep)kaHusi Kuciopona B Bo3ayxe. Ilomydenue, cobupanwue,
pacro3HaBaHHe U U3y4eHHUE CBOMCTB kuciopoaa. Habmonenne B3auMoIeiiCTBHS BEIIECTB ¢ KUCIOPOAOM
U yCTIOBHI BOSHUKHOBEHHUS U MpeKpalieHus ropeHusi. O3HakomiieHue ¢ 00pasiaMu OKCUIOB U OMHUCAHUE
ux cBouctB. [lomydenune, cobupanue, pacrio3HaBaHWE W HU3YYCHHE CBOWCTB BOOpoaa (TOpPEHHE).
B3aumoneiictBue Bonopoaa ¢ okcuaoM meaun (II). MiccnenoBanre ocoOeHHOCTEH pacTBOPEHUS BEIIECTB C
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pa3IM4YHON  PacTBOPUMOCTHIO. [IpuroTroBiieHHME pacTBOPOB C OMNPEACICHHOM MacCcOBOWM JOJiel
pacTBOPEHHOro BelecTsa. [IpUroTosiieHne pacTBOPOB € ONPEAEICHHON MOJISIPHOU KOHILIEHTpauuen
pPacTBOPEHHOIO BEILECTBA. B3aumoneiictBue BoAbl ¢ MeTallaMH (HAaTpUEM M KalbLIMEM).
Omnpenenenue pacTBOPOB KHUCIOT W WIEJOYEH C TOMOIIbIO WHAMKATOpPOB. MccienoBanue o0OpasioB
HEOPraHMYECKUX BEILECTB pa3JIMYHbIX KiaccoB. M3ydeHue B3ammopencTBus okcupa memu (II) ¢
pacTBOPOM CEpPHOM KMCIIOTBI, KHCIOT € METaJUlaMH, peakuud HeuTtpanuzanuu. IlomydeHue
HEPAaCTBOPUMBIX OCHOBaHHUH, BBITECHEHUE OJHOTO METalljla APYTUM M3 pacTBopa coiu. Bzaumonencreue
TUAPOKCHUIA LIMHKA C PaCTBOPAMM KHUCJIOT U 1iesodel. PeleHne sKCleprMEHTANBHBIX 3a4ad 110 TeME
«OCHOBHBIE KJIACCHl HEOPraHMYECKUX COCTUHEHUI.

Pa3nen 3. [lepuoanyeckuii 3akon u [lepuoauyeckasi cucreMa XuMH4ecKux jiemenTon JI.U.
Menpnesneesa. Crpoenne aToMoB. XHMH4YecKasi CBf3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC
peakuumn

[lepBble MONBITKK KJIAacCU(UKALNU XUMUYECKUX 3JIeMeHTOB. [loHsATHE O Tpymmax (cemencTBax)
CXOJIHBIX AJIEMEHTOB: LIEJIOYHBIX U HIEJIOYHO3EMEIbHBIX METaJlJIaX, FaJIOreHax, MHEPTHBIX (01aropoIHbIX)
razax. DJIeMEHTbI, KOTOpbIE 00pa3yloT aM(pOTEPHbIE OKCUJIBI U THIPOKCHUIBI.

[lepuonnueckuit 3akoH. OrtkpbiTue Ilepumoanueckoro 3akona. Ilepumomnueckas cucrema
xumudeckux ieMenToB J[.1. MenneneeBa. KopoTkomneproaHas u JUIMHHONICPUOAHAS (GOPMBI TaOIHIIBI
«[lepuonnueckas cuctema xumuueckux snementoB .M. MenneneeBay». [lepuoast u rpynmnst (A- u b-
IPYIIIbI).

Crpoenue aromoB. CocraB aromMHbIX sjaep. HWM3otonbl. PaanoakTUBHOCTb. JIEKTPOHBI.
DJeKTpOoHHAs: OpOUTAITE. DHEPreTUYCCKUE YPOBHU U MOJYPOBHH aToOMa: S-, P-, d-opOuTanu. DJIeKTpOHHbIC
KOH(UTYpalluu ¥ 3JIEKTpOHHO-Tpaduyeckue ¢(opMynbl aTOMOB. DU3NYECKUN CMBICT MOPSIKOBOTO
HOMEpPA, HOMEpa TMepuoia U rpymmsbl daeMenTa. CTpoeHue IEKTPOHHBIX 000J0YeK aTOMOB mepBbIX 20
XUMUYECKHUX 37eMeHTOB llepuoaunueckoit cucremsl .M. MenaeneeBa: pacnpeneneHue 3J€KTPOHOB 10
HHEPreTUUECKUM YPOBHSM, IOAYPOBHIM U opOuTaisaMm. @usndeckuil cMmbici [leproauueckoro 3akoHa.

3aKOHOMEPHOCTH HM3MEHEHHS pajuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TpynmaM U mepuojam. I3MeHeHHe KHCIOTHO-OCHOBHBIX CBOMCTB
COEIMHEHUI XMMHUYECKHUX 3JIEMEHTOB B MEPHUOJAaX W TpYIIaXx. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTa 1Mo ero mnoJsioxenuto B [lepnoanueckont cucreme J1.1. Menneneena.

3nauenue Ilepuoguueckoro 3akoHa u Ileppoauueckoil cHCTEMBI XMMHUUYECKUX DJIEMEHTOB IS
pa3BuTusd Hayku H npaktuku. JI.JI. MeHaeneeB — ydeHBIN U IpaXAaHUH.

DNEeKTPOOTPULIATETbHOCTh XMMHUYECKUX JJIEMEHTOB. XHMMHUYECKas CBsS3b. BHAbl XUMUYECKOUN
CBSI3M: KOBAQJIECHTHAs MOJIIpHAsl CBS3b, KOBAJEHTHAsl HEMOJSPHAsl CBsI3b, MOHHAS CBsI3b. MeXaHU3MBbI
00pa3oBaHMs KOBAJIECHTHON M MOHHOM CBSI3U. DIIEKTPOHHBIE U CTPYKTYpHBIE PopMyIbl BemiecTB. KaTHOHbI
Y QHUOHBI.

Kpucrannuueckue u amopHble BemecTBa. TUIBI KPUCTAIIMYECKUX PEIIETOK: HOHHAs, aTOMHas,
MOJIEKYJISIpHAS M UX XapaKTEPUCTUKH.

Crenenp okucieHus. OnpezneneHue cTeNeHEed OKUCIEHUS aTOMOB B OMHAPHBIX COEAMHEHUSX.
OKHCIUTENbHO-BOCCTAHOBUTEbHBIE peakiuu. [Iporeccsl okuciaeHust 1 BoccTaHOBIeHUs. OKUCINUTENN U
BoccTaHOBUTENU. COCTaBIE€HUE YPaBHEHUW MPOCTBIX OKHUCIWTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHMI U
paccTaHOBKa B HUX KO3 PHUIIMEHTOB METOAOM AJIEKTPOHHOTO OajaHca.

IKcnepumenmanvHoe uzyuenue 6euecme U A61eHul:

O3HakoMJIeHHE ¢ 00pa3llaMy METaUIOB M HEMETaJJIOB. MoJieIupoBaHie CTPOSHHSI MOJIEKYI MIPH
MOMOIIM PUCYHKOB, MOJIEJICH, ANEKTPOHHBIX U CTPYKTYPHBIX (DOPMYIL.

[IpoBeneHue ONbITOB, WILTIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKLni
(ropeHue, peakIiuy pa3ioKeHus, COeTUHEHNS).

MexnpeameTrHblie CBSI3H
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Peanuzanust MEXIPEIMETHBIX CBS3EH MPH M3YYEHUH XUMHUH B 8 KIlacce OCYIIECTBIISICTCS depe3
UCIIOJIb30BaHUE KaK OOIIUX SCTECTBCHHO-HAYUYHBIX MOHSATHH, TaK M TOHATHH, MPUHITHIX B OTACIbHBIX
€CTECTBEHHBIX HAYKaX.

OO0mue ecTecTBeHHO-HAYYHBIE TIOHATHUS: sSIBIICHUE (IIPOIIECC), HAyUHBIH (pakT, rUmoTe3a, TEOopus,
3aKOH, aHaJIN3, CUHTE3, KIACCU(PHUKAIIHS, TIEPHOIMIHOCTh, HAOIFOICEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE,
U3MEpEHUE, MOJICIIb.

®dusnka: sBICHHUS TPUPOABI, (U3NYECKHE SBJICHUS, BEIIECTBO, TEJO, (PU3MUECKUE BEIHYUHBI,
eMHMIIBI W3MEPeHUs, 00BEM, Macca, arperaTHbIe COCTOSIHHE BEIIECTBA, aTOM, JJICKTPOH, IMPOTOH,
HEWTPOH, HWOH, MOJIEKYJIa, CTPOCHHE Ta30B, JKUIKOCTEH H TBEPABIX (KPUCTALUTMYECKUX) TeJ,
IIEKTPUIECCKUH 3apsi]l, KOIMYESCTBO TETUIOTHI.

buonorus: 6uochepa, hoTocunTes, MpoIeccy 0OMeHa BEIIECTB.

I'eorpadus: armocdepa, ruapocdepa, MHHEpPAIbI, TOPHBIE MOPOJIbI, TOJE3HBIE HCKOMAEMBbIL,
TOILJIMBO, BOJTHBIC PECYPCHI.

Texnonorus: TexHocdepa, TPOU3BOJICTBO, XUMUIECKHE TEXHOJIOTHHU, ChIPbE, KOHCTPYKIIMOHHBIC
MaTepHalIbl.

9 KJIACC

Pa3nes 1. BemecTBO M XMMHYecKasi peakuus

IloBTOopenue u yriyOneHue 3HaHUI OCHOBHBIX pa3zenoB Kypca 8 kiacca. CTpoeHHE aTOMOB.
CBolicTBa aTOMOB XHMHUYECKUX 3JIEMEHTOB, UX KOJIMYECTBEHHbIE U KaUECTBEHHbIE XapaKTEPUCTUKHU
(pammyc, SJIEKTPOOTPHULIATENBHOCTh, JHEpPrus HoHuzauuu). IlocienoBaTenbHOCTh — 3alOIHEHUS
AJIEKTPOHHBIX OpOUTANIEN aTOMOB MaJIbIX MEepruoaA0B. OCOOCHHOCTH 3aMOJIHEHUSI SJIEKTPOHHBIX OpOUTANICH
aTOMOB O0JbIINX NepuooB. [leproanueckas cucTeMa XUMHYECKHUX 3JIEMEHTOB B CBETE NPEJICTaBICHUH O
cTpoeHuH aroma. CTeneHb OKHUCIEHUS U BaJE€HTHOCTh. [IpeacTaBneHue o nepuoandeckoi 3aBUCUMOCTH
CBOWCTB XHMMHYECKHUX 3JIEMEHTOB (3JEKTPOOTPULATEILHOCTh, OKUCINUTEIbHO-BOCCTAHOBUTEIbHbIE
CBOICTBa, KUCJIOTHO- OCHOBHBIE CBOMCTBA OKCUAOB U I'MJIPOKCHJIOB) OT CTPOEHHUSI aToMa.

Crpoenue BemiecTBa. BemectBa B TBepIOM, JKUAKOM M Ta3000pa3HOM COCTOSHUHM. Buabl
XUMHUYECKOH CBSI3U: HOHHAsI, KOBAJICHTHAs (HEMOJSIpHAsL, TOJISIpHAsi); OOMEHHBIN U JOHOPHO-aKLIENITOPHBIN
MeXaHU3M 00pa30BaHMs KOBAJIEHTHOH CBSI3H.

MexMoNeKyIIpHbIE B3aUMOJCUCTBUS (BOAOPOJIHAs CBs3b, CWiIbl Ban-nep- Baambca). Tumbl
KPUCTANIMYECKUX PELIETOK — aTOMHAs, MOHHAs, METaJNIN4YecKas, MOJIEKYJIIpHas — U OCOOEHHOCTH UX
CTpoeHHs. 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOM pElIeTKH M BUAAa XUMHUYECKOU
CBSI3H.

OcHOBHbBIE 3aKOHOMEPHOCTH IMPOTEKaHUs XMMHUYECKUX peakuuid. Knaccudukanus XuMHUYECKUX
peakuMii MO Pa3IUYHbIM MpHU3HAKaM (10 YMUCIY M COCTAaBY YYacTBYIOIIUMX B PEAKIMU BEIIECTB, IO
TEII0BOMY 3P (PEKTY, 10 U3MEHEHUIO CTENICHEN OKUCIIEHNS XUMUYECKUX AIEMEHTOB, [0 00paTUMOCTH, 110
YUYacCTHIO KaTalu3aTopa, 1o arperaTHOMY COCTOSIHHIO pearupyrolux BEIIecTB).

DneMeHThl XUMUUYECKON TEPMOAMHAMMKHU. DHEpPreTuka XuMHUIecKux peakuui. TemnoBoil apdext
XUMHYECKON peakluu. DK30- U dHIOTEPMHUYECKHE PEAKLMH, TEPMOXUMHUUECKHE YpPaBHEHMS. 3aKOH
l'ecca u ero cnenctBusa. BbluncneHus Mo TEPMOXUMHUYECKUM YPABHEHUSIM.

IToHsATHE O CKOPOCTH XMMUYECKON peaKLUU. 3aKOH IEHCTBYIOIMNX Macc. PaKTOpBbI, BIMUSIOIINE Ha
CKOPOCTb ~ XMMHUYECKOM  peakumu. OHeprus  aktuBauuu. [loHATtHe 0 kKartanmsze. PepMEHTHI.
HNHruéuropsl.

[TonsitTne 00 0OpaTUMBIX W HEOOPATUMBIX XMUMHUYECKHX peakuusx. [loHdaTne o XuMUUeckoM
paBHoBecuM, npuHiun Jle Illarense. YcinoBus cmelieHuss XUMHUYECKOro paBHoBecHs. DakTopsl,
BIIMSIONINE HA COCTOSHUE XMMHUYECKOro paBHOBecHs. lIporHozupoBaHHe BO3MOXKHOCTU MNPOTEKaHHS
XUMHUYECKHX MPEBPAIICHUI B Pa3JINYHBIX YCIOBHUIX HA OCHOBE NPEACTABICHUN 00 N3yUEHHBIX AJIEMEHTaX
XUMHUYECKON KHHETUKU U TEPMOIUHAMUKH.
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OKHCINTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE CBONCTBA
XUMUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT CTENEHU OKHUCIIeHUs. BaxkHble OKUCIUTENN U BOCCTAHOBUTEIH.
[lepmanranar xanus (xapakTtepuctuka). CocTaBlieHHE ypaBHEHUN OKHCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
PEeaKIHii ¢ UCIIOJIb30BAaHUEM METO/1a JIEKTPOHHOT 0 OanaHca.

DneKTpoiauTHYecKas  Aucconuanus. XHUMHUYECKHMe  peakuuu B pacTBopax. Teopus
AIIEKTPOIUTUYECKON Jaucconumanuu. PacTBopeHne kak (usuko-xuMmudeckuid mponecc. I[lonarue o
rupaTax ¥ KpHUCTAJUIOTUApaTax. ODIEKTPOJIUTHl U HEIJIEKTPOduThl. KaTuoubl, aHMOHBL. MexaHu3M
JIMICCOIIMALIMU BEIIECTB C PA3IUYHBIM BHJIOM XUMHYECKOW CBsi3U. CWIIbHBIC W C1a0ble AJIEKTPOJHTHI.
Crenenp nauccolMalMM, KOHCTaHTa Jauccouuanuu. MoHHOe mpousBeneHue BOJbL. BomopoaHblit
nokasaresb. UHIUKaTOphl. DIEKTPOIUTHYECKAs TUCCOIHAIMS KICIIOT, OCHOBAHUM U COJICH.

Peakuuu noHHoro obMeHa. YcloBUS NPOTEKAaHUS peaklMii HOHHOro oOMeHa. MosexymnspHbIe,
MOJIHBIE U COKpAIllCHHbIE MOHHBIE YpaBHEHUs peakiuii. CBOWCTBa KUCIOT, OCHOBAaHUHN U COJIEH B CBETE
MpEeJICTaBICHUI 00 NEKTPOIUTHYECKON qucconuanuu. KauecTBeHHbIE peakiui Ha HOHBI.

I'mpponus coneir. MoHHBIE ypaBHEHUs TUApOiaM3a cojed. Xapakrep cpeibl B BOAHBIX
pacTBopax coJieil.

IKcnepumenmanvHoe uzyueHue 6euecme U A6AeHuIl:

O3HakOMJICHHE ¢ MOJICTISIMU KPUCTAIUTMYECKUX PEUIETOK HEOPraHUYECKHX BEIIECTB — METAIOB U
HEeMeTaJUIoB (TpaduTa M aiMasa), CIOKHBIX BEIIECTB (XJopuaa Hatpus). VcciemoBaHue 3aBHCHMOCTH
CKOPOCTH XMMHYECKOH PEeaKiuu OT BO3JIEHCTBUS pa3NUYHBIX (HakTOpoB. OMBITHI, WILTFOCTPUPYIOLIUE
0o0paTUMOCTh XMMHMUYECKUX peakiuil. lccinenoBaHue 3IEKTPONPOBOJAHOCTH PacTBOPOB, IIpolecca
JUCCOLMAIMU  KUCTIOT, Ienouedl u coneil. IlpoBeneHue OMBITOB, WIIIOCTPUPYIOMIMX MPU3HAKU
MPOTEKaHUsl PeaKIMii MOHHOTO oOMeHa (oOpa3oBaHME OcCajiKa, BBIJCICHHE Ta3a, 00pa3oBaHHE BOJIbI).
[IpumeneHne  HMHIUKATOPOB  (MakMyca, MeTuJopamwka ©  ¢eHondTanenna) 1 onpeaeieHus
XapakTepa Cpelipl B pacTBOpax KHUCIJIOT, OCHOBaHMM U cosell. [IpoBeneHne onbITOB, WILIIOCTPUPYIOIINX
IPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKiuil (TOpeHHe, Peakui Pas3ioKeHUs, COSAUHEHNUS).
PacriozHaBaHne HeOpraHM4ecKMX BELIECTB C IOMOINBIO KaueCTBEHHBIX peaklMi Ha HOHBI. Pemienue
9KCIIEPUMEHTANBHBIX 337ad Mo TemaMm: «OKUCIUTEeNbHO-BOCCTAHOBUTENBHBIE peakiun», «[ uapomaus
coJieity, «QJIEKTPOIUTUYECKAas TUCCOLIALIMS.

Pa3zgen 2. Hemeranibl M MX cOeTHHEHUS

OO6mras xapakrepucTuka HemMeTauioB. OCOOCHHOCTU CTPOCHHUSI aTOMOB XMMHMUYECKHX JJIEMEHTOB,
NPOCTBIX  BEUIECTB, awioTponus. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE  CBOMCTBA  HEMETALJIOB.
CpaBHHTENbHASI XapaKTEPUCTHUKA COSTUHEHUN HEMETAJUIOB.

OO6miast xapaktepucThka ramoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHbIE CTEMCHH
okucienusa. CTpoeHue U puU3NYECKUe CBOWCTBA MPOCTHIX BELIECTB — raJJOT€HOB. XMMUYECKHE CBONCTBA
Ha MpUMepe XJiopa (B3auMOJIEHCTBHE C METaJIaMi, HEMeTalllaMH, BOJOM, IIeJIo4aMu). XJI0POBOJOPO/I.
ConsiHast KUCII0Ta, XUMUYECKHE CBOMCTBA, MOTydeHne, IpuMeHeHue. [{eficTBrue Xiopa u XJI0pOBOI0OpOIa
Ha OpTaHM3M YelloBeKa. BaxkHeilmme XJIopuapl U HUX HaxoxkaeHue B mpupoxae. [loHsTHe o
KHCJIOPOJICO/IEPIKALIUX KUCIOTAX XJI0pa ¥ UX COJISX.

OO01mas xapakTepucTuKa XUMUIeckux 31eMeHTOB VIA-rpynmnbl. OcOOEHHOCTH CTPOSHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u pu3nyYecKue CBOMCTBA MPOCTHIX BEIIECTB — KMCIOPOa U
cepbl. AJIIOTPOMHBIE MOTU(DUKAIIUN KUCIOPOa U Cepbl. XUMUYECKHE CBONCTBA cephl (B3aUMOICHCTBHE C
HEMeTaJUIaMH, MeTa/UlaMH, KOHIIEHTPUPOBAHHBIMH a30THOM W cepHOM kuciotamu). CepoBOI0OpO,
CTpoeHHe, PU3NYECKUEe U XUMUUYECKHE CBOMCTBA (KUCIOTHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHIBI
Cepbl KaK MpPEJCTaBUTENN KHUCIOTHBIX OKCHAOB. CepHucras kuciora u ee conu. CepHas KuUCIIOTa,
dusznyecKkne U XUMHUYECKHE CBOMCTBA (0OOIIME Kak MPEACTaBUTENS KJacca KHUCIOT U Clelu(UYecKue).
Conu cepHOI KHCIOThl. XUMUYECKHE PEaKIUH, JeKaII1e B OCHOBE TPOMBIIIJIEHHOTO CII0C00a MOTyYeHUS
cepHoil kucnoTel. IIpencTaBieHus 0 XMMHUYECKOM MPOU3BOJICTBE M CBS3aHHBIX C HUM MPOQECCHUSX.
[IpumeneHnue cepHOM KUCTOTHI U cysibdaToB. KauecTBeHHBIE peakiinu Ha CyIb(UT-, Cyabdua- u cynbdart-
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aHHOHBbL. Haxox1eHne cephl U €€ COeTMHEHUH B MPUPOE. XMMUYECKOE 3arpsA3HEHUE OKPYKAIOIIECH CPeIbl
COCAMHEHUSIMH Ccepbl (KUCIOTHBIE TOXKAM, 3arps3HEHHE BO3/IyXa), CIIOCOObI €ro MPeA0TBPALICHHUS.

OO01mas xapakTepucTUKa XUMUYECKUX AJ1eMEeHTOB VA-rpyrmmbl. OcOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHbIe CTENEHH OKHUCIEHHs. A30T, paclpocTpaHEHHE B MPHUPOJE, GU3MUECKHE U XUMUYECKHE
CBOICTBa (B3aUMOJICHCTBUE C MeTallJIaMH, BOJIOPOAOM, Kuciaoponom). Kpyrosopor azora B mpupoje.
AMMUak, ero pu3ndecKkue U XMMHYECKHE CBOMCTBA (OKHCIICHUE, OCHOBHBIC CBOMCTBA BOJHOTO PacTBOPA),
MPUMEHEHUE U MOJIYyYeHHE B J1a00paTOpUU U MPOMBIILIEHHOCTU. IOH aMMOHUSI, TOHOPHO-aKIIENTOPHBIN
MeXaHu3M ero obpazoBanusa. Comu aMMOHHA, UX (HU3HYECKHE U XMMUYECKHE CBOWCTBA (Pa3iioKeHUE U
B3aMMOJICICTBHE CO 1lIeJI0uaMu ), TpuMeHeHue. KauecTBeHHas peakius Ha HOHbI aMMOHUS. OKCHJIBI a30Ta
(I, 10, III, IV, V). A3otucras kuciaora. A30THas KUCJIOTA, €€ MOJydeHHe, QU3MUECKUe W XUMHYCCKHUE
cBoiicTBa (0OlIMEe Kak MPEICTaBUTEN KJlacca KUCIOT M creuuduyueckue), mpuMeHeHne. XuMHU4YeCKHe
peakuuu, Jexaliue B OCHOBE IOJyYEHHUS! a30THOM KHMCIIOTHI B IIPOMBIIIIIEHHOCTU. HUTpaThl 1 HUTPUTHIL.
KauecTBeHHbBIE peakluy Ha HUTPAT- U HUTPUT-aHUOHBI. XMMUYECKOE 3arps3HEHHUE OKPYKAOIIEH cpebl
COEIMHEHUSAMU a30Ta (KUCIOTHBIE JOXKAH, 3arpsI3HEHUE BO3/1yXa, IIOYBBI U BOJOEMOB).

docdop, amtorpornasie Moguduranuu (ochopa (6enwiii u kpacHbii hocdop), Guznueckue u
XUMHYECKHE  CBOiicTBa  (B3aMMOJEICTBME ¢  MeTaJUlaMHM,  KHCIOpPOJOM,  TaJIOT€HaMHU,
KOHIIEHTPUPOBAHHBIMH a30THOM U cepHO# kucnoramu). Oxcuasl pocdopa (111, V), pochopnas kucnora,
¢u3ndeckne W XUMHYECKHE CBOWCTBa, monydeHue. KadecTBeHHas peaknuss Ha ¢docdar-uoHBIL.
[IpencraBnenus o ranorenugax gocdopa (11, V).

[lonaTne 0 MHUHEpaNBHBIX yHOOpeHUsX. A30THbBIE, (ochopHBIE, KOMIUIEKCHBIC YIOOpPCHHUS.
XUMHYECKOE 3arpsi3HEHUE OKPYKaIOIEel Cpeibl COeIMHEHUsIMU a30Ta U docdopa.

OO01as xapakTepucTUKa XUMU4Yeckux 35eMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOEHHUS! aTOMOB,
XapaKTepHBIE CTENEHU OKUCICHHUA. YTIEepOJ, alloTpornHble Moaubukauuu (rpadur, anmas, QyiepeH,
rpadeH, HAaHOTPYOKH), (PU3NYECKHEe M XMMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB (B3aUMOICHUCTBUE C
MeTaJlJIaMH, HeMeTa/llaMd, KOHIICHTPUPOBAHHBIMH a30THOM M cepHoOil kucnotamu). IloHsTHe 00
ancopoumu. Kpyrosopor yriepona B mpupoae. OKcuabl yriaeponaa, MX (U3HUECKHE W XUMHUYECKHE
CBOICTBa, JEHCTBHE Ha KMBBIE OPraHU3MBI, TMOJYYEHHE U MPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMBI
atMocdepsl, cBsa3aHHbIe ¢ okcuaoM yriepoaa (IV). YrombHas kuciora M ee Colid, UX (U3HYECKUE U
XUMHYECKHE CBOICTBa, MONydeHHe U mpumeHeHue. KapOonartbl, ruapokapOOHATBl, MX CBOICTBA.
KauecTBennas peakuus Ha KapOoHaT-MOHbI. lMcnonp3oBaHue KapOOHATOB B OBITY, MEAMIIMHE,
MPOMBIIIJICHHOCTH U CETLCKOM XO3SHCTBE.

[lepBoHayasbHble TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COEOUHEHUSX Yriiepoja:
YIIEBOIOPOABI (METaH, 3TaH, dTUJIEH, alleTUJIeH), 2TaHOJ, TTUIEPUH, YKCycHas kuciota. [IpupoaHsie
MCTOYHUKHU YTJIEBOAOPOOB (yroJib, MPUPOJHBIN a3, HEPTH), IPOAYKTHI UX NEPEPadOTKH, UX POJb B OBITY
U TpOMBIIIIeHHOCTH. [ToHsITHE 0 OMONOTHYECKH Ba)XKHBIX OPTaHMYECKHUX BEIIecTBaX — JKHUpax, Oenkax,
yIJIeBOJaX — ¥ X POJIM B )KU3HU YesoBeKa. EMMHCTBO OpraHM4ecKiX U HEOPraHUYECKUX COeIMHEHUH.

Kpemuuii, ero ¢Qusmueckne u XUMHUYECKHE CBOMCTBa  (B3aMMOJEHCTBHE C METaNIaMH,
KHCJIOPOJIOM, YTJIEPOIOM, FaJIOT€HaMu ), TOJIy4eHHE U TpUMEeHeHHe. Posib KpeMHMsI B TPUPOJIE U TEXHUKE.
Oxkcun kpemuus (IV), kpemHHEBast KUCTIOTa, CUITUKATHL: (U3MUYECKHE U XUMUYECKUE CBOICTBA, TOTyUYeHUE
U TIPUMEHEHUE B OBITY U IPOMBIIIJICHHOCTH. BakHEeH e CTPOUTENIbHBIE MaTepPHaJIbl: KEpaMUKa, CTEKJIO,
LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 0€30MacHOro0 MCMOIb30BaHUS CTPOUTENIBHBIX MaTepUallOB B
MTOBCETHEBHOMW JKU3HU.

bop. Ocobennoctu ctpoenus atoma. OOmme MpeacTaBIeHUs O (U3NYECKUX M XUMHUYECKUX
cBoMcTBax. bopHas kucnora.

IKcnepumenmanvHoe uzyuenue 6eulecme U A6J1eHuIlL:

OzHakoMJIeHHE C OO0pa3lamMu MPHUPOIHBIX XJIOPUAOB (ramoreHunoB). I[IpoBeneHue OMBITOB,
OTpaKarmux (PU3NUECKUE U XUMHUYECKHE CBOMCTBA rajOr€HOB M WX COeAWHEHWU. M3ydeHne cBOWCTB
consiHOM KkucnoThl. [IpoBeneHNE KaueCTBEHHBIX peaKlUid Ha XJIOpUI-, OpOMUA- U HOAMI-UOHBI, U
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HaOMO/IeHue TPU3HAKOB MX MpoTekaHus. O3HakoMieHHe ¢ oOpa3laMu cepbl M €€ NPUPOIHBIX
coeauHenuil. Habmonenue nporecca o0yriuBaHus caxapa Mo JeicTBUeM KOHIIEHTPUPOBAHHON CepHON
KUCIOThI. V3yueHne XuMHUYECKUX CBOMCTB pa30aBieHHON cepHOl KUCIOTHI. [IpoBeieHne KauyecTBEHHBIX
peakuuii Ha CcyabGuUA-, CyIbGUT- U CyIb(aT-uOHBI, U HAOIIOCHUE MPU3HAKOB UX MPOTCKAHMS.
O3zHakoMyieHHE ¢ PU3NYECKUMHU CBOMCTBAMU a30Ta, Gocdopa u Ux coequHEeHH, 00pa3aMu a30THBIX U
dochopubix ynooOpenwmii. [lomyduenue, coOupaHue, pacmo3HABaHWE M H3yYCHHE CBOWCTB aMMHAKa,
U3y4YEHUE CBOMCTB cojieli amMmMoHMs. [IpoBeneHrne KauyeCTBEHHBIX PEaKIMil HA MOH AMMOHMS, HUTPUT-,
HUTpaT- U Qochar-uoHB, W U3YYCHHE MPU3HAKOB KX MPOTCKaHWs. VI3yueHue B3aMMOJCHCTBUS
KOHIICHTPUPOBAaHHOW a30THOW KHCJIOTHI C MEIbIO, CBOWCTB (ocopHOM KHCIOTHI U €€ COJIeH.
O3HaKOMJICHHE C MOJICISIMU KPUCTAJUTMYECKHUX PEIISTOK anmasa, rpaduta u (QyliepeHa, ¢ mporeccom
azcopOLMU paCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM yIJIEM U YCTPOWCTBOM IpoTuBorasa. [lomyuenue,
coOupaHue, pacro3HaBaHUE U U3YyYEHUE CBOMCTB yIJIeKucIoro ra3a. [IpoBeieHne kaueCcTBEHHBIX peaKIuil
Ha KapOOHAaT- M CWIMKAT-UOHBI, W U3y4YE€HUE NPHU3HAKOB HUX IMpoTeKaHusd. V3yueHue B3aMMHBIX
npeBpalieHuii KapOOHATOB U THIPOKapOoHaToB. O3HAKOMIICHHE ¢ 00pa3liaMu MIPUPOIHBIX KapOOHATOB U
CUJIMKATOB, C IPOAYKIHENH CUIIMKATHOM TPOMBILIIEHHOCTH. Penienue skcnepuMeHTalIbHbIX 3a/1a4 I10 TEME
«BaxkHenmme HeMeTaluIbl U UX COCIUHEHUS».

Paznea 3. Merasibl M MX COCAMHEHM .

O6mme cBoiicTBa MeTauioB. OOmmas XapakTEPUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha
OCHOBaHMM uX noyiokeHus B Ilepuogmueckoil cucrteme xumuyeckux snemeHToB [[.M. MenneneeBa u
cTpoeHust aroMoB. Metamnel A- 1 b-rpynn. CTpoeHue npocThiX BELIECTB — MeTaioB. MeTtamindeckas
CBA3b M MeETAJUIMUeCKas KpuUcCTajsinyeckas pemeTka (IpUMUTHUBHAs KyOudeckas, OOBEMHO-
[EHTPUPOBaHHAs KyOuueckas, rpaHeIICHTPUPOBAHHAS KyOM4eckasi, TeKcaroHajgbHas
IUIOTHOYIAaKOBaHHAas1). 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB METAUIOB OT CTPOEHHUS KpPUCTAJIOB.
DNEKTPOXUMHUYCCKHIA PsJl HANpsHDKCHUH MetauioB. OO0Imme XUMUYECKUe CBOMCTBa MeTayuioB. OOmiue
CHOCOOBI MOTYYSHHS] METAIJIOB, METAILTYPTUs. DJIEKTPOJIM3 PACIlIaBOB M PACTBOPOB COJIEH Kak OJIUH W3
croco0oB moJiydeHusi MeTayioB. [loHATHE O KOPPO3WU METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (cTaib, YyryH, JIOPATIOMUHUN, OpoH3a). [IpuMeHeHrne MeTalljIoB U CIIJIaBOB B OBITY U
MPOMBIIIUICHHOCTH.

Memannwr A-epynn

[[lenounble MeTaiuibl: nojokeHue B [lepuognueckoil cucreme XxuMuyeckux snemeHtoB J[.H.
MeHnzeneeBa, CTpOCHHE UX aTOMOB, HaXOXJIeHUE B Mpupojae. Pu3ndeckue U XMMUUECKHUE CBOMCTBA (Ha
npuUMepe HATpUs U Kaiiusl ), moiydeHrne. OKCHUJIbI U THAPOKCUIBI HATPUS U Kaius. [[puMeHeHue mea0uHbIX
METaJVIOB U UX COeIMHEHUU. bruomornueckas poib HaATpUs U Kajusl.

[[lenoyHO3eMENBHBIE METAJUIBI MarHUd M KajdblMil: mosioxkeHue B llepromnueckod cucreme
XuMuueckux 3nemMeHToB /.M. MenaeneeBa, CTpoeHHE UX aTOMOB, HaXOXKJIEHUE B pupoze. Puznueckue
M XMMHUYECKHE CBOMCTBA MarHusi ©  Kajblus. BaxHeimme coeMHEHUS KaNbIUs U Maraus (OKCHUJ,
TUAPOKCHUJI, COJM), CBOMCTBA, MpUMeHeHHe. JKeCcTKOCTh BOJABI U CIOCOOBI €e ycTpaHeHus. KpyroBopot
KaJIBLIHUS B TIPUPOJIC.

AmomuHuil: nonoxxenue B [lepuoanueckoil cucteme xumuueckux 3neMeHToB J.M. Menneneesa,
CTPOGHHME aToMa, HaxOoXJIeHue B Tmpupoje. Du3MUecKue W XUMHUYECKHE CBOWMCTBA aAJTIOMHUHHUS.
AMdoTepHbIe CBOMCTBA OKCHIA U THUAPOKCH A almtoMUHUS. [[pMeHeHre alfOMIHMSI U €70 CIUIaBOB.

Memannvr b-epynn

OO0miass xapakTepuCTHKa MeTauioB b-rpynn  (MOOOYHBIX  MOATPYI): TOJOXKEHUE B
[Tepuonnueckoii cucreme xumudeckux saemeHToB [[.1. MenneneeBa, 0COOCHHOCTH CTPOCHHSI aTOMOB.
SIBieHne «mpoBayiay SIEKTPOHA HAa TPUMEpE CTPOSHHUS aTOMOB Xpoma, Meau, cepedpa. BameHTHBIE
COCTOSIHHSI aTOMOB d-3JIEMEHTOB, CTETICHH OKHCIICHHUSI aTOMOB B COSMHEHHUSX. 3aBUCUMOCTh KHUCJIOTHO-
OCHOBHBIX CBOMCTB OKCHUJIOB M THJPOKCHUIOB METAJUIOB OT 3HAYEHUS CTENEHU OKUCIIECHUS JIEMEHTA B
COCMMHEHUH (Ha MpUMepe CcoeauHeHWU xpoma). [lepBoHauUambHBIE TPEACTABICHUS O KOMIUIEKCHBIX

COCAMHEHMSIX.
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Menbp u cepeOpo: cTpoeHHEe aTOMOB, cTeneHU okucieHus. OOmme KpaTkue MpeCTaBICHUS O
GU3MYECKUX ¥ XUMHUYECKHX CBOMCTBaX MPOCTBIX BEIIECTB (B3aMMOJCHCTBHE C KHUCIOTaMH-
OKHUCIIUTENSIMH), 00 UX OKCHJIaX, THIPOKCHIAaX U COJISIX, X mpuMeHeHuu. [Ipeacrapnenust 00 aMMuayHbIX
KOMIUIeKcax cepedpa u mean. KauecTBeHHBIC peakIy Ha KaTHOHBI Meau (2+) u cepebdpa.

[{uuk: cTpoeHUE aroma, CTENEeHb OKHUCIECHHA. XapaKTepUCTUKa (PU3MYECKHX M XHUMHUYECKHUX
CBOWCTB, NMpHUMEHEHHE, aM(OTEpHbIC CBOWCTBA OKCHAA M TUApPOKCcHIA. KadecTBEHHBIE peakIuu Ha
KATHOHBI [IUHKA.

Xenezo: crpoeHue artoma, creneHu okuciaeHus. Haxoxzaenue B mnpupoge. dusmyeckue u
XUMUYECKHE CBOMCTBA KeJle3a, IpUMeHeHue. buonoruyeckas poss xene3a. OKCuabl, THIAPOKCUIBI U COIU
xene3a (II) u xenesa (III), ux cocras, cBoiicTBa U nonydeHue. KauecTBeHHbIE peakIMM HA KATHOHBI
xeneza (2+) u xeneza (3+). UyryH u cranp — ciuiaBbl jkene3a. [Ipou3BOACTBO uyyryHa M CTallu.
DKoJoru4ecKue mpoOIeMbl, CBI3aHHBIC C METALTYPTHUSCKUMH ITPOU3BOJICTBAMMU.

IKcnepumenmanvrHoe uzyuyeHue 6euiecme U A61eHUIL:

Os3nakomyieHne ¢ oOpaslamMy METaUIOB M CIUIaBOB, WX ()U3WYECKHMMHU CBOICTBaMHU.
MopaennpoBaHue METAIUIMYECKON KPUCTAUIMYECKOW pemeTku. M3yuenne B3anuMOIEHCTBUS METAJIOB C
BOJIOM, C paCTBOpaMH COJIEH U KUCIIOT, UCCIIEI0BAaHUE MPOLIECCOB AIEKTPOJIN3a PACTBOPOB XJIOPUAA MEIU
(IT) 1 monuaa xanus, KOPpo3uu MeTauioB. MzydueHne ocoOEHHOCTEH B3aUMOJICHCTBUSL  OKCUJIOB KAJIbLIUS
U HaTpus C BOJOM, MX TMJIPOKCHAOB — ¢ okcuaoMm yriepoaa (IV) u kucnoramu. M3yueHue cBoicTB
KapOOHATOB M THAPOKApPOOHATOB KaJbIUs, >KECTKOM Bonbl. M3ydeHHe MpoLEecCOB MOIYyYCHHS
TUAPOKCHUIOB Keje3a, MX XUMUYECKUX CBOMCTB. V3yueHHne MNpU3HAKOB MPOTEKAHUS KayeCTBEHHBIX
peaknuii Ha MOHBI (MarHus, KaJIbIUs, aJFOMUHUSA, IMHKa, kene3a (2+) um keneza (3+), meam (2+).
HaGmronenue u onucanue OoKpaiivBaHUs TJIaMEHW MOHAMH HATpus, Kanus W Kaibius. MccnenoBanue
amM(OTEepHBIX CBOWCTB rUApoKcuaa amroMuuus, ruapokcuaa xpoma (III) u ruapoxcuaa nunka. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BakHelIe MeTallIbl U UX COCTUHECHUS.

Paznen 4. Xumus u okpy:kawuas cpeia

BemecTBa u MaTepuainbl B IOBCEAHEBHOM )KU3HH YENIOBEKA. BakHelIne BENeCTBA U MaTepUallbl,
obnactu ux NMpuMeHeHus. be3onacHoe UCIOIb30BaHUE BEIIECTB M XUMUYECKHX peakiuii B  OBITY.
[lepBas momoIIp NpU XUMHYECKUX O0XKOTaX U OTPABJICHUSIX.

HoBele maTepuainbl 1 TexHonoruu. [ IpuHIMIBL «3€€HON XUMUNY.

XuMHST U 3]I0pOBbE. 3HAUCHHE H3YYAEMBIX XHMHYECKUX DJIEMEHTOB M WX COCAMHEHUH st
GyHKIIMOHUPOBaHUS OopraHu3Ma uenoBeka. [[oHsTHE 0 310pOBOM 00pase KU3HHU.

XUMHUYECKOE 3arps3HEHHE OKpYKalolled cpeapl. DKOJIOrMueckue NpoOJeMbl, CBSI3aHHBIE C
COEIMHEHUSIMU YTJIEpOJa, a30Ta, cephl, Tskenblx MeTamuioB. [lonstue o I[1JIK. Pone xumun B peuienun
SKOJIOTUYECKHX MTPOOIIEM.

JKcnepumenmanvHoe uzyueHue 6euiecme U A61eHuI:

O3HakoMJIeHHE ¢ 00pa3liaMyi MaTepHalioB (CTEKJIO, CIJIaBbl METAJUIOB, MTOJIMMEPHBIE MaTepUabl).
Omnpenenenre KUCIOTHOCTH TMPUPOIHBIX BOA. MojenupoBaHue mporecca 0O0pa30BaHUS KHUCIOTHOTO
TS, U3yUEHHE €ro BO3/ICHCTBUS HA MaTepHAJIbI.

Pa3nen 5. [loBTopeHue u 00001eHNe 3HAHUI OCHOBHBIX Pa3/1e/ioB KypcoB 8—9 kiaccoB

[Tepuonnueckuii 3akoH u llepuoamyeckas cucremMa XUMHUYECKUX DJJIEMEHTOB B CBETE
MPEACTABICHHUI O CTPOCHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUUYECKHUX AJIIEMEHTOB U X
COCTMHEHUH B TIEPHOJIaX U TPYIINAX.

CtpoeHue BelecTBa B TBEPAOM, KHUJIKOM U Ta3000pa3HOM COCTOSIHUU. BUIIbI XUMUYECKOU CBSI3U.
3aBUCUMOCTD CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKU U BUJIA XUMUYECKOU CBSI3H.

Knaccudpukanus XUMUYECKHMX peaknuid 10 pa3IMyHbIM Mpu3HakaMm. [IporHo3upoBaHue
BO3MOYKHOCTH MTPOTEKAHHU S XUMHUYECKUX TTPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX HA OCHOBE MPEACTABICHUI
XUMUYECKOW KUHETUKM M TEPMOJMHAMHUKUA. XHUMHUUYECKHE peaklMu B pacTBopax. ['maponus comei.
Peakiuu okuciieHusi- BOCCTaHOBIICHUS. DIEeKTpoan3. CBOMCTBA  KHUCIOT, OCHOBaHMW MW COJed B
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cBeTe Mpe/ICTaBICHUN 00 3JEKTPOIUTUYECKON AUCCOLUAIIMN U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIusx.

MexnpeameTHble CBSI3U

Peanuzanus MexXnpeaMeTHBIX CBS3ed MPU M3YYEHHH XMMHH B 9 Kilacce OCYIIECTBIISIETCS Yepe3
UCIIOJIb30BaHUE KAaK OOIIMX €CTECTBCHHO-HAYYHBIX MOHSATHH, TaK U TMOHSATUH, MPUHSITHIX B OTACIHHBIX
€CTECTBEHHBIX HayKaX.

OO01mue ecTecTBeHHO-HAYYHBIE TOHATHUS: sSBIICHUE (IIPOIIECC), HAyUHBIH (pakT, rUmoTesa, Teopus,
3aKOH, aHaJN3, CUHTE3, KIaccuduKaIus, NnepuoAUYHOCTb, HAOIIOACHHE, SKCIIEPUMEHT, MOJICIHPOBAHUE,
U3MEPEHUE, MOJICIb, TEXHOJIOTHS, MAaTEPUAIIBI.

Ouszuka: BEHIECTBO, TeNO, (HU3MYECKHe BEIMYMHBI, E€IMHULIBI H3MEpEeHHus, Macca, O0BEM,
KOJIMYECTBO TETUIOThI, aTOMBI U MOJIEKYJIbI, arpEeraTHbIE COCTOSIHUE BEIIECTBA, CTPOCHUE Ia30B, )KUIKOCTEH
U TBEP/BIX (KPUCTAITMYECKHX ) TEN, KpUCTaNINYecKas pelieTka, 3JeKTPOH, IAPO aTOMa, IPOTOH, HEUTPOH,
WOH, HYKJIU], U30TOMbI, KBAHTHI, PaIMOAKTHBHOCTE, allb(a-, 6eTa- U raMMa-u3nydeHue, MeKTPUICCKUI
3apsijl, POBOJHUKH, MMOJTYIPOBOJAHUKH, TUIIEKTPUKHU, COTHEUHBIM CHEKTp, pa3jioxeHue Oeloro cBeTa B
CIIEKTP.

buonorus: skocucrema, 6uocdepa, GoTocHMHTE3, MPOIECChl OOMEHa BEUIECTB, MUHEpPaJbHbIC
yI0OpEeHUs, MUKPORJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIHLHBIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpanbl, TOPHbIE MOPOJIbI, MOJE3HbIE HCKOMAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI, TUTAaHETa 3eMJISL.

TexHONorus: CTPOUTENIbHbIE TEXHOJOTUHU, CEIbCKOXO3IUCTBEHHBIE TEXHOJOTUU, TEXHOJOTUU
AJIIEKTPOHHOU MTPOMBIIUICHHOCTH, HAHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YNIbTAaThl OCBOSHHS IPOTPAMMBI OCHOBHOT'O O0ILIEro 00pa3oBaHMsl TOCTUTAOTCS
B X0/€ OOy4YyeHHUS XUMHH B €IMHCTBE y4eOHOW M BOCHHUTATEIBHOU NEATEIbHOCTH 00pa3oBaTeIbHON
OpraHM3aliii B COOTBETCTBUU C TPAJAULIHUOHHBIMU POCCHUICKUMHU COLMOKYIBTYPHBIMU U JYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHATHIMH B OOIIECTBE MpaBWIAMU M HOPMaMu IOBEIACHUS U
CHOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHS U COLIMAIN3ALINN 00YyYaOIUXCSl.

JInaHOCTHBIE PE3yIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHHUE OMBITA JESATEIIbHOCTH HAa €€ OCHOBE, B TOM UHUCIIE
B YaCTHU:

1) NATPHOTUHYECKOT0 BOCIIMTAHUS:

MPOSIBICHUE IIEHHOCTHOTO OTHOIICHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HAy4YHOMY U
HUCTOPUYECKOMY HACJTEAMIO, TMOHUMAaHHE 3HAUCHUS XMMHUYECKOM HayKh U TEXHOJOTMU B HKHU3HH
COBPEMEHHOT0 00I1IeCTBa, B pa3BUTHH SKOHOMHUKHU Poccuu u cBoero pernoxa;

2) rpakIaHCKOr0 BOCTIMTAHMA:

IIPEJICTAaBICHUE O COLMAIBHBIX HOPMax M MpaBUiIax MEKINYHOCTHBIX OTHOIIEHUHN B KOJJIEKTUBE,
IIPOSIBJIEHNE KOMMYHUKATUBHOM KYJIbTYphl B pa3HOOOPa3HON COBMECTHOM J1€ATEIbHOCTH;

CTpeMJIEHHEe K B3aMMOINOHHMMAHHWIO M B3aMMOIIOMOIIM B Ipolecce Y4eOHOW M BHEY4YEeOHOMH
NeSITENIbHOCTH;

TFOTOBHOCTb OLIEHUBATh CBOE [TOBE/ICHUE U MIOCTYIKU CBOMX TOBAPUIIEH C O3UIIMY HPABCTBEHHBIX
Y IIPAaBOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUI TOCTYIIKOB;

3) (popMHupOBaHUS IECHHOCTH HAYYHOI'0 MO3HAHUA:

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BELIECTBE M XMMUYECKOW pEaKlUu, COOTBETCTBYIOLIHNE
COBPEMEHHOMY VYpPOBHIO Da3BUTHA HAyKH H HEOOXOIUMBIE IS IOHUMAHUS CYIIHOCTH HAyYHOU
KapTUHBI MUDA;

OCO3HAHHWE IICHHOCTH HAy4YyHOTO TIO3HAHUS Ui  Pa3BUTUS  KAXKIONO 4YeloBeKa W
MPOU3BOIUTENBHBIX CHJI OOIIECTBA B IEJIOM, POJIM M MECTa HayKh «XUMHUS» B CHUCTEME Hay4HbIX
IIPEICTABICHUM O 3aKOHOMEPHOCTSX Pa3BUTUs NPUPOABI, B3aUMOCBA3SIX YEJIOBEKA C MPHUPOJHON U
TEXHOJIOTUYECKOU CPELIOH;

NO3HABaTeNbHAs MOTHBAllUA M HHTepec K OOydeHHIO, TOTOBHOCTb M CIHOCOOHOCTh K
CaMOpPAa3BUTHUIO U CaMOOOpPa30BaHMIO, K MCCIIEJOBATEIbCKON N1eATeNbHOCTH, K OCO3HAHHOMY BBIOOPY
HanpaBJIeHUs U YPOBH JaJIbHEHIIero o0y4eHus;

4) BOCIIUTAHHUSA KYJIbTYPhI 310POBbS:

OCO3HAHHE LIEHHOCTH JKW3HH, OTBETCTBEHHOI'O OTHOILEHUS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKAa Ha
3JI0pOBbIIl 00pa3 >KW3HU, OCO3HAHUE IOCIEACTBUN M HENpPUSATHE BPEIHBIX MPUBBIYEK (YNOTpeOICHUS
QJIKOTOJIs, HAPKOTUKOB, KypeHHs ), HEOOXOAUMOCTH COOJTI0ICHUS TTPaBUIT O€30MaCHOCTH TTPU OOpaIleHUN
C XUMUYECKUMHU BEIIECTBAMU B yUEOHBIX U KU3HEHHBIX CUTYaIHsIX;

5) TPYAOBOI0 BOCTIMTAHUSA:

dbopMUpOBaHHE LIEHHOCTHOTO OTHOIIEHHS K TPYJOBOH JEATEIbHOCTU KaK €CTECTBEHHOMN
MOTPEOHOCTH YelOBEeKa W K MCCIEA0BATENbCKOM JEsTebHOCTH KaK BBICOKO BOCTPEOOBaHHON B
COBPEMEHHOM OOIIECTBE;

pa3BUTHE HHTEpeca K MpodeccHusiM, CBSI3aHHBIM C XUMHUEH, B TOM 4YucIie K nmpodeccusm
Hay4yHOU ceprl, 0CO3HaHKE BO3MOKHOCTH CaMOpeaIn3aluu B 3TOH cdepe;

6) IKOJIOTHYECKOT0 BOCTIMTAHUS:
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OCO3HaHHE HEOOXOUMOCTH OTHOIICHUS K MPHUPOJEe KaK HCTOYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CyLIECTBOBAHUS,

MOBBIIICHUE YPOBHS KOJOTHIECKON KYJIbTYphI: IPHOOPETEHUE OIBITA TUIAHUPOBAHUS TIOCTYIIKOB
Y OIICHKH WX BO3MOXKHBIX MOCJIEJICTBUN JUIsI OKPYKAIOLIEH CpeJibl; OCO3HaHUE T100albHOIO XapakTepa
IKOJIOTHYECKUX TPOOIEM M MyTeH WX PEHICHHS, CIIOCOOHOCTh MPUMEHSTHh 3HAHHS, MOJy4aeMbIe MPHU
W3YYCHUU XUMHH, JUIS PELICHUS 3a7ay, CBA3aHHBIX C OKPYXAIOLIEH CpPENoil; aKTUBHOE HEMPUATHE
JNEUCTBUM, TPUHOCALIMX BPEJ OKPYXKAOUIEH CpeAe; OCO3HAHHWE CBOCH pPOJIM Kak TpakJIaHWHA U
MOTPEOUTENIS B YCIOBUSX B3aUMOCBSI3U MPUPOTHOM, TEXHOJIOTUIECKON U COIIMAIILHON CpeT; TOTOBHOCTh
K YYaCTHIO B IPAKTUYECKOMN AEATEIbHOCTH SKOJIOTMYECKON HAITPABIECHHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yiabTaThl 00yUYaIOIIUXCs, OCBOMBIIKUX MPOrpaMMy [0 XUMHUHU OCHOBHOTO
o0miero 00pa3oBaHHsA, BKIIOYAIOT: YCBOCHHUE MEXKIUCUUIUIMHAPHBIX (MEXIPEIMETHBIX) IOHSATHI,
OTpaXaIUX MaTepHaJbHOE €IMHCTBO MHpa U Mpollecc MO3HaHMs (BEHIECTBO, CBOMCTBO, DHEPIHs,
SBJICHUE, HAy4yHbIM (haKT, 3aKOHOMEPHOCTb, TUIIOTE3a, 3aKOH, TEOpHs, HAOJIIOJCHHE, H3MEpEeHHE,
UCCIIeIOBaHNe, JKCIEPUMEHT U JpYyrue); OBJIaJIEHUE YHUBEPCAIbHBIMH Y4YE€OHBIMHU JCHCTBUSMU
(mo3HaBaTEeNbHBIMU,  KOMMYHUKATUBHBIMH,  PETYISTUBHBIMH), BQXKHBIMH  JUIS  IOBBIIICHHUS
3¢ (HEeKTUBHOCTH OCBOCHHMSI COJEpKaHUs y4eOHOro mpeamera, GOpMUPOBAHUS KOMIETEHIIMI, a TaKkKe
MIPOEKTHO-UCCIEAOBATEIbCKON /IeATEeIbHOCTH OOY4YalOImIUXCs B Kypce XHUMHHU; CIIOCOOHOCTh HX
UCIIOJIb30BaTh B y4eOHOM, MO3HABATEIHLHON U COLIMATIBLHON MPAKTHKE.

ITo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble 1ornyeckue geicTBUs:

YMEHHMSI UCIIOJIb30BaTh MPUEMbI JIOTMUECKOTO MBILIUIEHUS MPU OCBOCHMM 3HAHUN: PacKpbIBAaTh
CMBICJ XUMUYECKUX MOHATHH (BBLACIATh UX CYILIECTBEHHBIE IIPU3HAKH, YCTaHABIUBATh B3aUMOCBS3b C
JOPYTUMHU MOHSATHUSIMM); aHAIU3UPOBATh, CPABHUBATD,

000011aTh, BRIOMpPATh OCHOBAHUS /ISl KJIACCU(UKAIIMHI U CUCTEMAaTH3aI[MH XUMUYECKIX BEIIECTB
U XUMHYECKHUX PEaKIHil; ycTaHaBIMBaTh NPUUMHHO-CIIEICTBEHHBIE CBSI3U MEXAY 00bEKTaMU U3yUEeHHUS;
CTPOMTD JIOTUYECKUE PACCyKICHUS (MHIyKTUBHBIE, 1ETyKTUBHBIE, 10 AaHAJIOTUH); MpeJiaraTb KpUTEPUH
U BBIABIIATH OOIIME 3aKOHOMEPHOCTH M MPOTUBOPEUMS B U3Yy4aeMbIX MPOIECCaX MU SBICHUSX; JA€aTh
BBIBOJIbI M 3aKJIIOYEHUS; YMEHHUS NPUMEHSATh B MPOLECCe IMO3HAHUSA MOHATUS (IIpeIMETHBIE U
MeTanpeIMETHbIE), CUMBOJIIMUECKHE (3HAKOBBIE) MOJIENH, UCIOJb3YeMble B XMMHHU, IPEOOPa30OBHIBATh
MO/IeJIbHBIE NTPE/ICTABICHUS — XUMHUECKUH 3HaK (CUMBOJI 3JIEMEHTa), XUMUYecKas popMyJia i ypaBHEHHE
XMMHUYECKON peakiuy — MpHU pelIeHUN Y4eOHBIX 3ajjay; C Yy4€TOM 3THX MOJAEIBHBIX IMPEICTaBICHUN
XapaKTepU30BaTh U3y4yaeMble XMMUUECKHE BEIECTBA U XMMUYECKHUE PEAKIUH.

ba3oBble uccienoBare/bCKue 1eHCTBHA:

YMEHMsI NPUMEHATh METOABl HAYyYHOIO IIO3HAHUS BEUIECTB M SIBJICHHUH HAa DMIIMPHUYECKOM
Y TEOPETUYECKOM YPOBHSX B yUeOHOM MM03HABaTEIbHOM U MPOEKTHO- UCCIEI0BATENbCKOM NEATEIbHOCTH;

YMEHMsI MCIOJIb30BaTh IIOCTABICHHBIE BOIPOCHI B KayeCTBE MHCTPYMEHTA I[IO3HAHHUA H
CaMOCTOSITEJIbHO CTaBUTh BOINPOCHI; aHAIW3UPOBATh (PaKThl, BBIABIATE U (POPMYJIUPOBATH MpoOIIEMY,
OTIpeNIeNIATh 1IeNIb U 3a/1a4l, COOTBETCTBYIOIIME PELICHUIO MPOOJIEMBbI; MPEIaraTh ONMUCATEIbHYIO MU
OOBSICHUTENIbHYIO THUIIOTE3y M OCYILECTBISATH €€ MPOBEPKY; YMEHHMS MPOBOAUTH H3MEpPEHHS
HEOO0XOMMBIX ITapaMeTPOB, BBIYUCICHHUS, MOACTUPOBaHNE, HAOIIOIEHHS U SKCIIEPUMEHTHI (peabHble U
MBICIIEHHBIE), CAMOCTOSITEIbHO POTHO3UPOBATH PE3yNIbTaThl, GOPMYINPOBATH 000OIIEHHS 1 BBIBOBI 10
pe3ylibTaTaM MPOBEACHHOIO OIbITA, UCCIIEIOBAHMS, COCTABIIATH OTUET O MPOJIEIaHHOM paboTe;
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PatGora ¢ undopmaunmeii:

YMEHHSI OPUEHTHUPOBATHCS B Pa3IUYHBIX HCTOYHUKAX WHpOpMammu (HAYIHO-TIOMYJISIpHAS
JIUTEpaTypa XUMHUYECKOTO COJIEpyKaHMsI, CIIPaBOYHBIE TIOCOOUS, pecypchl HTepHeTa); aHaIM3UpOBaTh
MHPOpPMALMI0O M  KPUTHYECKH OLIEHUBATh €€ JIOCTOBEPHOCTh M HENPOTUBOPEUYUBOCTH, OTOMPATh H
MHTEPIPETHPOBATh MH(OPMAIMIO, 3HAUUMYIO JJIsl peUleHHs Y4eOHOH 3aJaud; yMEHHS NPUMEHATH
pa3IMYHbBIC METOABI ¥ (POPMYITUPOBATH 3aMIPOCHI MPU TIOUCKE U 0TOOpe MHPOPMAITUHU, HEOOXOIUMOH st
BBINIOJIHEHUST y4eOHBIX 3ajad; HCIOJb30BaTh HMH(OPMAIIMOHHO KOMMYHUKAaTHBHBIE TEXHOJOTHH H
pa3IUYHbIE TIOMCKOBBIE CHCTEMBI; CAMOCTOSTEIBHO BBIOMPATh ONTUMAIBHYIO (OPMY IPEACTABICHHUS
uHpopmanuu (cXeMmbl, rpaduKd, IUarpaMMbl, TaOIUIBI, PUCYHKH U Jpyrue (OpMbl); YMEHHUs
MCIOJIb30BaTh HAYYHBIM S3bIK B KAauyeCTBE CpEACTBA pabOTBl € XUMHYECKOW HH(OpMaIuei;
OPUMEHSATh MEXKIIPEIMETHBIE 3HAKH W CHMBOJIBL, (OpMysbl, a0OpeBHAaTyphl, HOMEHKJIATYpY,
HCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIIMYECKUE CPEICTBA HATJISIIHOCTH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

yMeHHsI OOIeHUs (MMCbMEHHOW W YCTHOM KOMMYHHUKALIUM): TPEACTABIATh IMOJYyYCHHbIE
pe3yNbTaThl O3HABATENBHON JAEATEIbHOCTU B YCTHBIX U MUCbMEHHBIX TEKCTaX; MyOJIMYHO BBICTYHATh C
Mpe3eHTalMel  Pe3yabTaTOB  BBIMOJTHEHHS XHMHUYECKOTO OJKCIepuMeHTa (UCClieJoBaTeIbCKON
1ab0paTOPHOI WM MPAKTUYECKOM paboThl, y4eOHOrO MPOEKTa); B XOJe Auajora W (Wiau) AUCKYCCUU
3a/laBaTh BOMIPOCHI MO 00CYXK/1aeMOil TeMe U BBICKA3bIBATh HJIeH, (POPMYIUPOBATH CBOHM MPEIIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a/1auu;

yMEHHsI y4eOHOr0 COTpyAHHYECTBa (FPyMNIoBas KOMMYHUKAIIMs): Y4aCTBOBAaTh B IPYIMIOBBIX
dbopMax paboOThHI: IJIAHUPOBATH OPTraHU3ALMIO COBMECTHOW pabOTHI, ONpPENENsITh CBOI POJb,
pacrpenensarTh 3aJa4d MeX 1y YICHAMH IPYIIbL; BHIIOIHATH CBOIO YacTh pabOThl, KOOPAMHUPOBATH CBOU
NCWCTBUSL C JIEHCTBHAMHU APYTHX YICHOB KOMAHJbI, ONPENEISITh KPUTEPHH 110 OIEHKE KadecTBa
BBITIOJIHEHHON pa0OoThI; pemiath BO3HUKAIOUIME MPOOIEMbl Ha OCHOBE ydeTa OOIIMX WHTEPECOB WU
COIJIaCOBaHUS MMO3ULUH, yH4aCTBOBATh B 00CYKI€HUU, 0OMEHE MHEHUSIMH, «MO3TOBOM LITYPME» U APYTUX
(dhopMax B3auMOJICHCTBUSI.

PeryasiTuBHbIE yHHBepcalbHble yueOHbIe AeiicTBUA:

OBJI/ICHUE YHHMBEPCAIBHBIMU YYEOHBIMH PETYJISTHBHBIMH JEHCTBUSMH BKIIOYAE€T pPa3BHTHE
CaMOOpPTaHU3AIIH, CAMOKOHTPOJIS,, CAMOKOPPEKITHH, B TOM YHCIIE:

YMEHHUSl pemaTh y4eOHbIe W HCCIEOBATEIbCKHAE 3aJlauh: CaMOCTOSTEIhHO BBIOMPATH CIOCOO
pemieHus: yuyeOHOM 3amauM (CpaBHMBATh HECKOJIBKO BapHAaHTOB pEIICHUs, BBHIOMpaTh Hambojee
MOJXOASAIINA C YIETOM CaMOCTOSATENBHO BBIJCICHHBIX KPUTEPUEB), IJIAHUPOBATH CBOIO paboTy mpH
pemieHMM y4eOHOW MJIM HCCIEJOBAaTEeNIbCKOM 3ajjaud; Ha OCHOBE TIOJYYEHHBIX pPE3y/IbTaToB
¢dopmynupoBaTh 0000LIEHUS M BBIBOJABI, IPOTHO3UPOBATH BO3MOXKHOE DPAa3BUTHE IPOLECCOB;
aHAJM3UPOBaTh PE3yJIbTaThl: COOTHOCHTH CBOM JCWCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYILIECTBIATh CAMOKOHTPOJb JI€ATEIbHOCTH; KOPPEKTUPOBATh CBOIO JIEATENBHOCTh Ha OCHOBE
caMOaHajM3a U CaMOOIIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

HpeI[MeTHBIe PE3YIbTAaThl OCBOCHUA MMPOrpaMMBbl 110 XUMHUH OCHOBHOI'O 061uer0 O6paBOBaHI/Iﬂ B
7—9 knaccax HMMEIOT 061_1_166 COACPIKATCIIbHOC AP0 C MPECAMCTHBIMU PE3YJIbTaATAMU 0a30BOro YPOBHHA,
COTJIaCOBAHbI MCIKIY 0060171, YTO IMO3BOJIACT PCAJIM30BBIBATH er'Iy'6J'IeHHOC HU3YUYCHUC KaK B paMKax
OTACJIbHBIX KJIACCOB, TAK U B paMKaXxX pCain3allui MHAWUBUAYAJIBHBIX 06pa3OBaTCJ'IBHBIX TpaeKTOpr/'I, B
TOM YHUCJIC UCIIOJIB3Yys CECTECBOC B3aHMOﬂeﬁCTBHe OopraHr3aluru.
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[IpenMeTHbIE pe3ynbTaThl BKIIOYAIOT: OCBOEHHE OOYYalOIIMMUCS HAYYHBIX 3HAHUH, YMEHUH U
CII0CcO00B JIEHCTBUI,; OCHOBBI HAYYHOT'O MBIIIJICHUS; BUJIBI IEATEITHHOCTH O MOTYYCHHIO HOBOTO 3HAHMUS,
€ro MHTEePIPETAINU, TPEOOPA30BAHUIO U MPUMEHEHHIO B PA3IMUHBIX YUCOHBIX M PEATbHBIX )KU3HCHHBIX
YCIIOBUSIX; o0ecrieunBarOT ~ BO3MOYKHOCTb YCIIEIHOTO ~ OOYYEHHUs Ha CIEeIYIOIIEM YPOBHE
oOpa3oBaHwUs.

B cocraBe npeaMeTHBIX pPE3yIbTAaTOB 110 OCBOEHHUIO  00SI3aTENIBHOIO  COJEp)KaHUS,
YCTaHOBJICHHOTO JaHHOW MPUMEPHON pabodeil mporpaMMoid, BBIICISIOT: OCBOSHHBIC O0YyUYaIONTUMUCS
HAy4YHBIC 3HAHUS, YMEHHUS U CIIOCOOBI ACHCTBHIA, BUIBI JIEATEIHHOCTH IO IO yYEHUIO HOBOTO 3HAHUS, €T0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAIIHSIX.

IIpenMeTHbIe pe3yabTaThl OTPAXKAKT CHPOPMHUPOBAHHOCTH Y 00yYAKOLIUXCH

CJICAYIOIIUX YMEHUM:
ba30BbIil ypoBeHB

7 KJIACC

1) pacKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKUX IOHSATHI: aTOM, MOJIEKYJa, XUMHUYECKHI
9JICMCHT, IPOCTOC BCUICCTBO, CJIOKHOC BCUICCTBO, CMCCh (OIIHOpOI[HaSI nu HGO[[HOpOILHaFI), BAJICHTHOCTD,
OTHOCHUTCJIbHAA aTOMHasd W MOJICKYJIsIpHad Macca, OKCHUI, KHCJIOTa, OCHOBAHHE, COJIb, XMMHYCCKad
peaKLII/ISI, KJIaCCI/ICpI/IKaIII/Iﬂ peaKuHﬁ: peaKHI/II/I COCIUHCHMUA, peaKLII/II/I paSJIO)KCHI/Iﬂ, peaKIII/II/I 3aMCIICHUA,
pCaKuu O6M€Ha, AAp0o aroma, BHGKTpOHHHﬁ CJIOU aToMa, MacCCoBas A0JI1 XMMHYCCKOI'O 3JICMCHTA B
CJIOKHOM BCIICCTBC,

2) WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATUN (CM. M. 1) U IPUMEHSITh
9TH MOHSATHUS MPU ONMKMCAHUU BEIIECTB U UX MPEBPAILCHUM;

3) UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBICHUS (DOPMYIT BELIECTB U YpaBHEHUN
XUMHUYECKHUX PEaKIIHii;

4) ONpeAeNsATh  BAaJCHTHOCTh aTOMOB  JJEMEHTOB B  OMHApHBIX  COEIMHEHUSX;
MIPUHA/IJICKHOCTD BEIIECTB K ONpeAeIEHHOMY KJIacCy COSIMHEHH 10 popMmyam;

5) pacKpblBaTh CMBICI 3aKOHOB COXPAHEHHMsS MAacChl BEIECTB, IOCTOSHCTBA COCTaBa,

aTOMHOMOJIEKYIIIPDHOTO ~ y4YEHHs, COOTHOCUTh O0OO3Ha4YeHHs, KOTOpble HMEITCS B TabmuIie
«Ilepuoanueckas cucrema xumuyeckux odnemeHtoB JI. WM. MengeneeBay ¢ 4YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHYECKHMX DJIEMEHTOB (COCTaB W 3apsij sijpa, 00Iee 4Yucio

AJIEKTPOHOB)

6) KHaCCHq)I/IIII/IpOBaTB XUMHYCCKUEC DBJICMCHTBI; HCOPTaHMYCCKUEC BCHICCTBA, XUMHYCCKUC
peaxuu (1Mo YUCIy U COCTaBY YYaCTBYIOIUX B PEaKIUU BEIIECTB);

7) BBIYUCIISITE OTHOCHUTEJIBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MacCOBYIO
JOJTF0 XUMHUYECKOTO JIEMEHTA 10 (hOpMyJie COETUHEHNUS;

8) MPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTEIBHON AEATEIbHOCTH — AaHAJIU3 U CUHTE3,
cpaBHEHHUE, OOO0OIIEHHE, CUCTEeMATH3allI0, KIACCH(UKAINIO, BBISBICHHWE MPUYMHHO-CIICICTBEHHBIX
CBsI3Ed — AJI1 U3Yy4YCHHA CBOMWCTB BCIICCTB U XHUMHNYCCKHUX pCaKIII/IfI; €CTCCTBCHHO-HAYUYHBIC MCTOIbI
MO3HaHUS — HaOJII0eHNEe, U3MEPEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasIbHbIN U MBICIIEHHBIH);

9) clieIoBaTh  MpaBWJIaM  TIOJIb30BAHUS XHUMHYECKOM Tmocymoili u  1abopaTOpHBIM

00OpyZ0BaHUEM, a TaKXe MpaBUiIaM OOpAIIeHUs C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIHUSAMH 10
BBIIOJIHEHUIO JTAOOPAaTOPHBIX XWMHYECKHUX PEAKIMH, TIJIaHUPOBAaTh M MPOBOJUTH XHMHUYECKHE
HKCHEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIbIO HHAWKATOPOB (JIAKMYC,
benondrasent, METUIOPAHXK U Jp.).

8 KJIACC
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1) pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKMX MOHSATHI: aTOM, MOJEKYJId, XUMHYECKHUI
3JIEMEHT, TPOCTOE BEIIECTBO, CI0KHOE BEILIECTBO, CMECh (OJJHOPOHAS U HEOJTHOPOIHAsI), BAJICHTHOCTD,
OTHOCUTEJIbHAsA aTOMHAs W MOJIEKYJspHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca,
MaccoBast OISl XUMHUYECKOTO AJIEMEHTa B COSMHEHHUH, MOJISIPHBI 00BEM, OKCH/I, KUCIIOTa, OCHOBAHUE,
COJIb, AJIEKTPOOTPHUIATEIILHOCTD, CTETICHh OKUCIICHHUS, XUMUYECKasl PEaKius, KiIacCu(UKaIMs PeaKIuii:
pEaKiMu COCNUHEHUsS, PEAKIUU PA3JIOKCHHS, PEaKIUW 3aMeIleHHUs, peaknuu oOMeHa, JK30- H
IHJAOTEPMHUUYECKUE PEAKIUHU, TEIUIOBOM A (EKT peakuuu, sIpo aroma, DJIEKTPOHHBIH CIOH aroma,
aTOMHasi OpOMTalb, PAJNYC aTOMa, XMMHYECKas CBS3b, MOJIAPHAS M HEMOJSPHAs KOBAJCHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHHOH, PacTBOP, MAacCoOBas JOJs BEIIeCTBa (IIPOICHTHAS KOHIICHTpPALIMs) B

pacTBope;

2) WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XWMHUYECKHX TIOHSATHH W TPHUMEHSATH 3TU
MOHSATHSI IPU OMMCAHUU BEILIECTB U UX MPEBPALICHHUII;

3) MCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY ISl COCTaBIeHUs (DOPMYII BEIECTB U YpaBHEHUN
XUMHUYECKHUX PEaKIIHii;

4) OINpeAENATh BaJCHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTENEHb

OKHCJICHUS JIEMEHTOB B OHHApPHBIX COEJAMHEHUAX, MPHUHAJIEKHOCTh BELIECTB K OMPEICIEHHOMY
KJIacCy COeIMHEHUH 1o (hopMyiaM, BUJ XUMUYECKOM CBS3U (KOBaJICHTHAs! U MOHHAS) B HEOPTaHUUECKUX
COETUHEHUSIX;

5) packpsiBaTh cwmbici Ilepuoanueckoro 3akona J[.M. MenneneeBa: JeMOHCTPUPOBATH
MOHMUMaHUE TEPUOAMYECKON 3aBUCUMOCTU CBOMCTB XMMHYECKHX JJIEMEHTOB OT HMX IIOJIOKEHUS B
[lepuognueckoit  cucTeMe, 3aKOHOB COXpPAaHEHHMs] MAacChl BEIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHOMOJIEKYJIIPHOTO YU€HHs, 3aKOHa ABOTapo;

6) ONMCBHIBaTh W XapakTepu3oBaTh TabnmmuHyto ¢opmy [leproandeckoil CHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB: pa3jinyaTh NOHITHS «TJaBHas noArpynna (A-rpynmna)» u
7) «mobounass moxarpymma (b-rpymnma)», Mamele u  OonblmIMe TEPUOIBI, COOTHOCHUTH

0003HaYCHHS, KOTOpbIe UMEIOTCsl B Tabnwmie «lleprogudeckast cucreMa XuMU4Ieckux snemeHToB J[.H.
MeneneeBa» C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3aps siipa, o011ee YNCIIo AIEKTPOHOB U PacTIpeIeTICHUE UX M0 JIEKTPOHHBIM CIIOSIM);

8) KJIaCCU(UIUPOBATh XMMHUYECKHUE 3JIEMEHTbhI, HEOPraHUYECKHE BEIEeCTBA, XMMHUYECKHE
peakuuu (1Mo YUCIy U COCTaBY YYaCTBYIOUIUX B PEAKIIMU BEILIECTB, 110 TEIIOBOMY 3P (DeEKTY);
9) XapakTepU30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKHE CBOWMCTBA BEIIECTB PA3THUUYHBIX

KJIaCCOB, IMOATBEp)KJasi ONMCAHHWE NpPUMEpPaMH MOJEKYJISPHBIX YPaBHEHMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIIN;

10)  mporHO3MpOBaTH CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HMX KAyeCTBEHHOTO COCTAaBa,
BO3MO>KHOCTH NPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUM B PAa3JIMYHBIX YCIOBUSIX;

11)  BBIYMCIATH OTHOCHUTENBHYIO MOJICKYISIPHYIO M MOJISPHYIO MacChl BELIECTB, MaCCOBYIO
JOJTI0 XUMHYECKOTo 3JeMeHTa Mo (opMylie COEAMHEHHUS, MACCOBYIO JOJIO BEIeCTBa B pPacTBOpE,
IIPOBOAUTH PACUETHI [0 YPAaBHEHUIO XUMHUUYECKOHN peakLnu;

12)  [OpUMEHSATh OCHOBHBIC OINEPAIIMU MBICIUTEIBHON JCSATENPHOCTH — aHaIW3 U CHHTE3,
CpaBHEHME, 0000IIeHHEe, CHUCTEMAaTU3alUI0, KJIACCH(UKAIMIO, BBIIBICHUE NMPUUYMHHO- CIIEJICTBEHHBIX
CBSI3€M — NI M3Y4YEHMS CBOMCTB BELIECTB U XUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAYYHBIE METOJbI
MO3HaHUs — HAOJI0IeHUE, U3MEPEHUE, MOJIEITMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH );

13) crmemoBarh TpaBWiIaM ~TOJB30BAaHHMS XUMHYECKOH TOCYJOH H  J1aOOpaTOPHBIM
o0opy/noBaHUEM, a TaKXkKe MpaBUiiaM OOpallleHusl C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMH IO
BBITIOJTHEHU IO Ta0OPATOPHBIX XUMUYECKUX OIBITOB I10 MOJIYYEHUIO U COOMPaHUIO Ia3000pa3HbIX BELECTB
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(Bo0pO/Ia ¥ KMCIIOPO/a), MPUTOTOBJICHHIO PACTBOPOB C OMpPEIeIEHHON MacCOBOil 1oJiel pacCTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATH U NPOBOJUTH XMMHUYECKHE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB
IeJI0YeH ¥ KUCIIOT C MIOMOIIBI0 HHIANKATOPOB (JakMyc, (heHondTaaerH, METUIOPAHK U IPYTHE).

9 KUIACC

1) pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHATUI: XHMHUYECKUH D3JIEMEHT, aToM,
MOJIEKYJ1a, MOH, KaTHOH, aHHWOH, IIPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, BaJEHTHOCTD,
AJEKTPOOTPHULATEIBLHOCTh, CTENEHb OKHUCIICHUS, XMMHMUECKas peaklus, XMMHYECKas CBs3b, TEIUIOBOMN
3¢ dEKT peakuuu, MoJb, MOJIIPHBIN 00BEM, PACTBOP, AJIEKTPOIUTHL, HEAJIEKTPOIUTHIL, IMEKTPOIUTHIECKAS
IMCCOLMAIUS, PEaKIUy HOHHOTO OOMEHa, KaTajau3aTop, XMMHYECKOE pPaBHOBECHE, OOpaTHMbIC H
HEOOpaTHUMBIE PEAKLUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH, OKHCIHTEIb, BOCCTAHOBHUTEID,
OKMCJICHHE U BOCCTAHOBJIEHHE, aJLIOTPOIUs, aM(pOTEPHOCTh, XUMUYECKasl CBA3b (KOBaJEHTHAasl, MIOHHAS,
MeTaJuInYecKas), KpUCTaIJIMUecKass peueérka, KOppo3Hs METaIoB, CIUJIABBI, CKOPOCTb XHMHYECKOIl
peakiuu, npeaenabHo gomyctuMas konuenTpanus [1/1K BemecTsa;

2) WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMMYECKMX IOHATUH W MPUMEHATHITU
MOHATUS NPU OIIMCAHUU BELECTB U MX NPEBPALCHUM;

3) UCIOJIb30BAaTh XUMUUECKYIO CUMBOJIMKY Il COCTaBIEHHs (POPMYJI BEIIECTB U ypaBHEHUH
XUMHUYECKHUX peaKIuii;

4) OIpeNIeNIATh BAJIEHTHOCTh M CTENEHb  OKUCIEHUS  XUMHYECKHUX  3JEMEHTOB B
COEIMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAIEKHOCTh BELIECTB K ONpEeAEIEHHOMY KJIacCy COeIUHEHUN
no QopmynaM, BUJ XUMHUYECKOH CBS3M (KOBaJIEHTHAs, MOHHAs, METAJJIMYECKas) B HEOPraHMYECKUX
COCAMHEHUX, 3apsil HOHAa IO XUMHMUYECKOHW (opmyiie, XapakTep cpelasl B BOJIHBIX pPacTBOpax
HEOpPraHUYECKUX COCAMHEHUN, THUI KPUCTAINIMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBA;

5) packpsiBaTh cMbica [leproanueckoro 3akona /.M. MeHneneeBa u JEMOHCTPUPOBATh €TI0
[IOHMMAaHUE: ONMCHIBATh U XapaKTepU30BaTh TabIUuHyt0 Gopmy [leproanueckoil CUCTEMbI XMMHUECKUX
AJIEMEHTOB: pa3jNyaTh MOHATUS «TJaBHas mnoxarpymma (A-rpymma)» u «mobounas moxarpymma (b-
TPYIIa)», MajJble U OOJIBIINE IEPUO/IBI, COOTHOCHTH 0003HAYCHHS, KOTOPbIE UMEIOTCS B IEPUOANIECKOM
TabJnle, C YUCIOBBIMHU XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
a5ipa, o0Ilee YHCI0 DJIEKTPOHOB U PACHpPENENIEHHE UX IO 3JIEKTPOHHBIM CIOSIM), OOBSACHATH 00IIMe
3aKOHOMEPHOCTH B U3MEHEHHMU CBOMICTB 3JIEMEHTOB U UX COEJIMHEHUI B MpeJesiax MajlblX NEpUOI0B U
TJIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

6) KJIAaCCU(UIUPOBATh XUMHUYECKHE DIIEMEHTBhl,  HEOPraHUYeCKHe BEIIIECTBA,
XMMHUYECKHE peakLnH (110 YUCITY U COCTaBY YYacTBYIOIIUX B PEAKIIUHU BEILECTB, MO TEMI0BOMY 3(h(DeKTy,
10 U3MEHEHMIO CTeTEeHeN OKUCIICHUsI XUMUYECKUX IEMEHTOB); XapaKTepHU30BaTh (OMMUCHIBATh) OOIIUE U
cneun(uyeckue XUMHUYECKHE CBOWMCTBA IMPOCTBIX M CIOXKHBIX BELIECTB, IMOATBEP)KIas OIHCaHHE
IIPUMEPaMU MOJIEKYJIIPHBIX M MOHHBIX YPABHEHHUM COOTBETCTBYIOIIMX XUMUUECKUX PEAKIINN;

7) COCTaBJIATh YPAaBHEHUS IEKTPOJIMUTUYECKOW IUCCOLMALUU KHCIIOT, LIEJIOYEH U COJIEH,
MIOJTHBIE U COKPALIEHHBIE YPABHEHUS peakIMii HOHHOTO 0OMeHa, ypaBHEHUs peaKIii, OATBEPKAAIOIINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

8) PaCKpbIBATh CYIIHOCTH OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKHHfI mocpeaACTBOM
COCTaBJICHUA 3JICKTPOHHOTO OajaHca dTUX peaKLleI;
9) IPOTrHO3UPOBATH CBOIMCTBA BEIISCTB B 3aBHUCHMOCTH OT HX CTPOCHUA, BO3MOKHOCTHU

MMPOTCKAHUSA XUMHUYCCKUX HpCBpaHlCHI/II‘;I B pa3JIMYHBIX YCIIOBUAX;
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10)  BBIYMCIATH OTHOCHUTENBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MAaCCOBYIO
JOJTI0 XUMHYECKOTo 3JeMeHTa Mo (opMyle COEAMHEHHUS, MACCOBYIO JOJIO BEIECTBAa B PacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKIni;

11)  coOmogaTe TpaBWia TOJNB30BaHMS XMMHYECKOW TOCYJIOH U J1aOOpaTOPHBIM
00OpyJIOBaHUEM, a TAaK)Ke MpaBWiia OOpAIICHUsI C BEUIECTBAMH B COOTBETCTBHU C MHCTPYKIHMSMH IO
BBITTOJIHEHUIO JTA00PATOPHBIX XMMUYECKHX OIIBITOB IO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB
(aMMMaKa U yriaeKucioro rasa);

12)  OpPOBOAMTH pEAKIMH, MOATBEPIKIAIONIME KAYCCTBEHHBIH COCTaB Pa3IMYHBIX BELICCTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpOMUI-, HOTUA-, KapOoHaT-, hocdaT-, CumKaT-, cyabdar-,
THJIPOKCUI-UOHBI, KATUOHBI aMMOHHUS M HMOHBI M3yYCHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

13)  NpPHUMEHSATh OCHOBHBIC OINEPAIMU MBICIUTEIBHON JCATENFHOCTH — aHaJIM3 U CHHTE3,
CpaBHEHHME, O00OOILIEHME, CHUCTEMAaTH3alMI0, BBbIABICHHE NPUYUHHO-CIECICTBEHHBIX CBA3€H — JUId
U3y4eHHs] CBOMCTB BEIECTB U XMMHYECKHUX PEAKIMH, €CTECTBEHHO- HAay4HbIE€ METOAbl MO3HAHHS —
Ha0JI0ieHNe, U3MEPEHNE, MOIEIMPOBAHNE, SKCIIEPUMEHT (PEalIbHbIM U MBICIICHHBIH).

VYriay6neHHbIH ypOBEHb

8 KUIACC

1) pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX IIOHATHUH: aTOM, MOJIEKYJd, XUMHUYECKHUN
3JIEMEHT, METaJUl, HEMETaJll, AJUIOTPOINHUSL, IPOCTOE BEIECTBO, CII0KHOE BELECTBO, CMECh (OJHOPOAHAsS
U HEOJHOPOJHAs), BaJIEHTHOCTb, OTHOCHTEJbHas aTOMHas M MOJIEKYJIIpHAas Macca, KOJMYECTBO
BELIECTBA, MOJIb, MOJIIPHAsl Macca, MaccoBasi J0JIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUHU, MOJISPHBIN
00bEM, OTHOCHTENIbHAS IUIOTHOCTh Ta30B, OKCH, KHCJIOTa, OCHOBAaHHE, COJb, aM(pOTEPHBIH OKCHU]I,
aM(QOTEpHBIA THIPOKCUJ, XUMHUYECKas peakuus, KIaCCU(PUKAIMSA PEaKIHid: peakIuu COSAMHEHUS,
peaKuuu pa3ioXKEeHUs, peaklMU 3aMEeIleHus, peakuuu oOMeHa, 7K30- U SHIAOTEPMHUECKUE pEeaKLUu;
TEIUIOBOU (P PEKT peakuu; sAPO aTOMA, SJICKTPOHHBIN CJIOH aToMa, aTOMHAsi OpOUTaNb, PayC aToma,
XUMHYECKas CBs3b, MOJIAPHAsl U HEMOJspHas KOBAJIECHTHAs CBSA3b, MOHHAs CBSA3b, MOH, KATHOH, aHUOH,
pacTBoOp, MaccoBast A0S BeulecTBa (MPOLEHTHAs KOHIIEHTpAIMsl) B pacTBOPE, MOJISIpHasi KOHIIEHTpaus
BELIECTBA B PacTBOPE; 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIIEHUS, OKUCIUTEIN U BOCCTAHOBUTEH,
OKHUCJICHUE M BOCCTAHOBJICHHE, OKUCIUTEIbHO- BOCCTAHOBHUTEJBHBIE PEAKIMH, METOJ 3JIEKTPOHHOTO
Oaianca;

2) WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKMX TIOHSATUH W NPUMEHSATH 3TU
MIOHSATHS IIPH ONMCAaHUM BELLIECTB U UX IIPEBPAILCHUN;

3) UCIOJb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JUISL  COCTaBleHMs  (GOpMyJa  BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaAKLIU;

4) OTpeJNIeNIATh BAJIEHTHOCTh AaTOMOB 3JEMEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb
OKHCJICHUS JIEMEHTOB B OWHApHBIX COEJUHEHHUSAX, TPUHAJIEKHOCTh BEIIECTB K ONPEIEICHHOMY
KJlaccy COEQUHEHUH 1o ¢opmynaM, BHIbl XMMHUYECKOH CBA3M (KOBAJEHTHOM M HWOHHOW) B
HEOPraHUYECKHUX COECIUHECHMUSX;

5) pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMs MAacChl BEILECTB, ITOCTOSHCTBA COCTaBa,
ITepuoanueckoro 3akona J[.M. MenneneeBa, aTOMHO-MOJIEKYJIIPHOW TEOPHUH, 3aKOHA ABOraapo M €ro
CIIECTBUIM, NPEJICTaBICHUH O HAy4HbIX METOJAX II03HAaHUS, B TOM YHUCJIE 3KCIEPUMEHTAIBHBIX U
TEOPETUYECKUX METOJIaX UCCIIEI0BAHUS BEIIECTB U NU3YUYEHUS XUMUUECKUX PEaKIINA;

6) JIEMOHCTPUPOBATh MOHMMAHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XHUMHYECKUX
3JIEMEHTOB OT MX MoJiokeHus B Ilepuonnueckoil cucreme: ONMUCHIBAaTh U XapaKTepU30BaTh TaOIMUHYIO
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bopmy Ilepuoanueckoit cuCTEMbI XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «TJ1aBHas noarpymnmna (A-
rpynma)» u «mnobouHas moarpymnmna (b-rpymnma)y, «maibie mepuoab» i «00IbIINE IEPHOIBD», COOTHOCUTH
0003HaYCHHUS, KOTOpbIe UMEIOTCS B Tadnmie «lleproaudeckasi cucreMa XuMudeckux snemeHToB J[.H.
MenpeneeBay, ¢ YUCIOBBIMHM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMUYECKMX 3JIEMEHTOB  (COCTaB
U 3apsan  Aapa, oOliee YuCI0 3JIEKTPOHOB U PaCHpEeIEeHUE UX 110 3JEKTPOHHBIM CIIOSIM);

7) OOBSICHATH  CBSI3b  TOJIOKEHUS  dneMeHTa B [lepuoamyeckoil  cucrteme
pacnpeiesieHueM 3JIEKTPOHOB 110 SHEPTETUUYECKUM YPOBHSM, IIOYPOBHIM M OpOUTAIISIM aTOMOB IIEPBBIX
YETBIPEX EPUOOB;

8) KJaccu(UIUpPOBaTh XMMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakiuu (0 YKUCITy U COCTaBy yYacTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3D (DEKTy);
9) XapaKTepu30BaTh (OMHUCHIBATH) (PU3NYECKHE U XUMUYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX

BEIIECTB: KUCIOPOJa, BOJAOPOA, BOJIBI, OOIINE XUMUYECKUE CBONCTBA OKCHJIOB, KHCIIOT, OCHOBaHUH U
COJICH, TEHETHYECKYI0 CBSI3b MEXKIY HHMH, IOATBEPXKAAas MPUMEPaMU MOJICKYJISPHBIX YpaBHEHHIA
COOTBETCTBYIOIIMX XUMHUYCCKUX PEaKIIHIA;

10)  omuchIBaTh PoOJSib KUCIOPOJA, BOAOPOJA W BOJBI B MPUPOAHBIX MPOIECCaX, B KUBBIX
OpraHu3Max, uX MPUMEHEHHE B Pa3JIMYHBIX OTPACISIX MPOMBIIUICHHOCTH, BO3MOYKHOE UCIIOIB30BaHKE B
COBPEMEHHBIX TEXHOJIOTHUSX;

11)  0OBSICHATH W MPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX COCTaBa
CTPOCHUSI, BO3MOXKHOCTH TMPOTEKAHUSI XUMUYECKUX MPEBPAICHUI B PA3JIMYHBIX YCIOBUSIX;

12)  BBIYKCIATH OTHOCHTENBHYIO MOJICKYSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MOJISIPHYIO
Maccy CMECH, MOJIBHYIO JIOJIF0 XMUMHUYECKOTO JJIEMEHTa B COCIMHEHUHU, MACCOBYIO JIOJII0O XUMHUYECKOTO
3JIEMEHTa TI0 (OPMYJIe COCAMHEHUS, HAXOJUTh MPOCTEHIYI0 (OPMYJy BEIIECTBA MO MACCOBBIM HWIIH
MOJIBHBIM JIOJISIM 3JIEMEHTOB, MACCOBYIO JIOJIIO BEIIECTBA B PAcTBOPE, MOJSIPHYIO KOHIEHTPAIHIO
BEIIECTBA B PACTBOPE, IMPOBOJUTH PACUYETHI 110 YPAaBHEHHSIM XHMHUYECKON peaKIui;

13)  *pPUMEHATH OCHOBHBIC OIEpPAIIMU MBICIUTEIBHOW [ESITEIBHOCTH — aHalh3 W CHHTE3,
CpaBHEHHE, O0OOIICHHUE, CHCTEMATH3AIHI0, KIACCH(PUKAIMIO, BBISIBJICHUC MPUYNHHO- CIICICTBECHHBIX
CBSI3EH — /ISl M3YyYEHHUS CBOWCTB BEUIECTB M XWMHYECKUX pPEAKIUil, €CTECTBEHHO-HAyYHBIE METOJIbI
MO3HaHUs — HAOJII0/IeHUE, M3MEPEHHE, MOJISIIMPOBAHNE, SKCIIEPUMEHT (peabHBI U MBICTIEHHBIN) — /IS
OCBOCHHS y4eOHOTO CONIepKaHMS,

14)  packpbIBaTh CYIIHOCTH ITPOIIECCOB OKUCIICHHS U BOCCTAHOBJICHUS, COCTABISATh YPaBHEHHS
MPOCTHIX OKUCIIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUN (METOIOM AJIEKTPOHHOTO OanaHca);

15)  ycraHaBiIMBaTh CBSI3M MEXIY pPEaTbHO HAOIIOJACMbIMU XMMHUYECKUMH SIBJICHUSMH W
nporeccaMu, IPOUCXOIAIIMMU B MAaKpO- U MUKPOMHUPE, OOBACHATh MIPUUMHBI MHOTOOOpa3us BEIIECTB,
COOTHOCHUTh XUMHUYECKHE 3HAHUS CO 3HAHUSAMH JPYTUX YU4EOHBIX MPEAMETOB;

16) coOmomate mnpaBwia Oe30macHOil pabOThl B J1A0OPATOPUM IPU  HCIOIH30BAHUU
XMUMHUYECKOH MoCcy/ibl U 000py/I0BaHHUs, a TAKXKe MpaBuiia 0OpallieHHsl C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLMSMHU BBIIIOJHEHUsI JIa0OPATOPHBIX ONBITOB W TMPAKTUUYECKUX pPAOOT MO MONYYEHUIO H
coOMpaHHIO Ta3000pa3HbIX BEUIECTB (BOJOpPOJA M KHUCIOPOAA), NPUTOTOBIEHHUIO PAcTBOPOB C
OIpeJIeIEeHHOW MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, PELICHHUIO AKCIEPUMEHTAIBHBIX 3aJad 10
TeMe «OCHOBHBIE KJIaCChl HEOPTaHUUECKUX COeTUHEHUI;

17)  IeMOHCTpPUPOBATH BIAJCHUE OCHOBAMH XUMHYECKOH IPaMOTHOCTH, BKITFOUAIOIIEH YMEHUS
6e30macHOro OOpalleHusl ¢ BEIEeCTBAMM, HCIIOJIb3YEeMbIMH B MOBCEIHEBHON JKU3HU, a TAK)KE 3HAHUE
MIPaBUJI MTOBEICHUS B LIEJAX COEpekKEHUs 3J0POBbs U OKPYKAIOIIEH CpeJIbl.

9 KVIACC
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1) pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHATHI: XMMHYECKUH JJIEMEHT, aTOM,
MOJIEKYJa, MOH, KATUOH, AaHUOH, 3JIEKTPOOTPULATEIbHOCTD, CTETIEHb OKHCIEHUS, XUMUYECKasl peaKkus,
TEIUIOBOU APPEKT peaKinu, MOJIb, MOJISIPHBIA 00BEM, pacTBOD;

2) ANEKTPOJIUTHI, HEDJIEKTPOIUTHI, IIEKTPOIUTUUYECKAS IUCCOLMALNSA, PEAKUUU HOHHOTO
oOMeHa, TUAPOIU3 COJel, OOpaTHMble U HEOOpATUMBIE PEAKLUH, OKUCIUTEIbHO-BOCCTAHOBHUTEIbHBIC
peaxkuuy, OKHUCIUTENb, BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHE, 3JIEKTPOJU3, AJJIOTPOIHUS,
aM(QOTepHOCTh, XHMHUYECKas CBs3b (KOBAICHTHAs, HMOHHASA, METAJIMYECKas), MEXMOJICKYIISIpHbIC
B3aUMOJICHCTBUSL  (BOJIOpPOJHAsi CBsi3b, CUJIblI Ban-nep-Baanbca), KOMIUIEKCHBIE COEIMHEHMUS,
KPUCTANIMYECKAE pEUIeTKH (IMIPUMUTHBHAsA KyOWueckas, OOBEMHO-IIEHTPUPOBAHHAs KyOWdeckas,
rpaHelleHTPUPOBaHHAsT KyOHMuYecKasi, TreKcaroHajJbHas IUIOTHOYNAKOBAaHHAs), KOPPO3US METAaJUIOB,
CIUIaBbl; CKOPOCTh XMMHYECKOM PEaKIMM, KaTaliu3, XMMHUUECKOE PaBHOBECHUE, DJIEMEHTHl XUMUYECKOU
TEPMOJMHAMUKH KaK OJJHOM U3 TEOPETUYECKUX OCHOB XMMHHM; IPEIEIbHO JAOMYCTUMAsl KOHIIEHTPALIMS
(ILAK);

3) WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKMX IMOHSTHM W INPUMEHATH 3TH
MOHATHUSA [IPU ONKMCAHUY BEIIECTB U UX NPEBPALICHUN;

4) UCIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY JIJIsl COCTaBICHUS (DOPMYIT BELIECTB M YpaBHEHUN
XUMHUYECKUX PEAKIUH;

5) ONpENEATh BAJICHTHOCTh M CTENEHb  OKUCIEHUS  XMUMHYECKUX  DJIEMEHTOB B
COEJIMHEHMSIX Pa3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K ONPEAEICHHOMY KJIacCy COEAMHEHUN
no ¢opmynam, BUIbl XUMHUUECKON CBA3M (KOBAJICHTHOW, NOHHOM, METAJIMYECKON) B HEOPTaHHMUECKUX
COCIMHEHMIX, 3apsi]l HMOHA [0 XHMHYECKOH Qopmyne, XapakTep cCpeasl B BOJHBIX pPacTBOpPax
HEOPraHUYECKUX COCANHEHUH, TUIl KPUCTAIIIMYECKOM PEeIIeTKH KOHKPETHOTO BEIIECTBA;

6) packpsiBaTh cMbica [leprnonnueckoro 3akona (.M. MeHneneeBa u JEMOHCTPUPOBATH €TI0
[IOHMMAaHUE: ONMCHIBATh U XapaKTepU30BaTh TabIUuHyt0 Gopmy [leproanueckoil CUCTEMbI XMMHUECKUX
AJIEMEHTOB: pa3nyaTh MOHATUS «A-Tpynna» u «b-rpynmay, «Masbie epruoab U «O0IbIINE TIEPUOIBIY;
OOBSICHATH CBSI3b MOJIOKEHUS dJIeMEHTa B [leproguueckoil cucTeMe ¢ pacrpeielIeHueM SJIEKTPOHOB O
SHEPreTUYECKUM YPOBHSIM, IIOyPOBHSIM U OPOUTANISIM aTOMOB IE€PBBIX YETHIPEX IEPUOJIOB; BBIIEIATH
oOmirie 3aKOHOMEPHOCTU B MU3MEHEHUH CBOWCTB AJIEMEHTOB M MX COEAMHEHUN (KHCIOTHO-OCHOBHBIX U
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX CBOMCTB OKCHIOB M THJIPOKCHUJIOB) B MpeAeIaxX MalbIX IEPHUOI0B U
TJIaBHBIX MTOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

7) pacKpbIBaTh CMBICI TEOPUHU JJIEKTPOJUTUYECKOM IMccOoLManuy, 3akoHa ['ecca m ero
CIIEICTBUM, 3aKOHA JEWCTBYIOIIMX MacC, 3aKOHOMEPHOCTEH HW3MEHEHHUs CKOPOCTH XHMHUYECKOU
peakuuy, HanpaBlICHHWs  CMELICHMS  XMMHUYECKOIO  PABHOBECHS B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTopoB;

8) KJaccu(UIUpPoOBaTh XMMHMUYECKHE 3JIEMEHTHl, HEOpPraHWYEeCKHe BEIIeCTBA, XUMHYECKHE
peakuuu (10 YMCIYy M COCTaBY y4YacTBYIOIIMX B peakIMM  BELIECTB, MO TemioBoMy 3¢ddekry, mo
arperaTHOMY COCTOSIHMIO PEAreHTOB, II0 U3MEHEHUIO CTENEHEN OKUCIIEHHUs] XUMHUYECKUX DJIEMEHTOB, IO
00paTUMOCTH, MO YYaCTUIO KaTaJln3aTopa);

9) XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMUYECKHE CBOWCTBA BELIECTB PA3JIMYHBIX
KJIACCOB HEOPraHMYECKHX COCIUHEHUH, MOATBEpPXKAas ITO ONMCAHME NPUMEpPAMHU MOJEKYJSPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

10)  cocTaBNATH ypaBHEHHMS: 3JICKTPOJIUTHYECKOH JAMCCOIMALMHM KUCIIOT, IIETIOYeH M COJeH;
MOJIHBIE M COKpAIllEHHBbIE YPAaBHEHUS peakuii HOHHOTO OOMEHa; peakUUd, IOATBEPKAAIONINX
CYLIECTBOBAHHME F€HETUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3IUUHBIX KJIACCOB;
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11)  packpbIBaTh CYIIHOCTh MPOIECCOB THAPONIN3a COJEH MOCPEACTBOM COCTABICHHUS KPATKUX
HMOHHBIX ¥ MOJIEKYJIIPHBIX YPaBHEHUH PEakIuii, CYIITHOCTh OKUCIUTEIFHO- BOCCTAHOBUTEIBHBIX pEaKIIni
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajlaHCa ITUX PEaKIInii;

12)  mpeackasbIBaTh XapakTep CPelbl B BOIHBIX PACTBOPAX COJICH;

13)  xapaktepu3oBatrh (ONMUCHIBaTh) (HU3MUYCCKHE U XMUMUYCCKUE CBOWCTBA MPOCTHIX BEIECTB
(xkuciopon, 030H, rpaduT, anMas, KpeMHHi, 0op, a3ot, Gocdop, cepa, XI0p, HATPUH, KaIHA, MarHUH,
KaJIbI[UH, aIFOMUHUH, JKeJIe30, Mellb, IIUHK, cepeOpo) M 00pa30BaHHBIX UMU CIIOKHBIX BEUIECTB, B TOM
quclie UX BOJHBIX PacTBOPOB (aMMMAaK, XJIOPOBOAOPOA, CEPOBOIOPOA, okcuiapl  yriepona (II, 1V),
kpemuust (IV), azora (I, II, I, IV, V) u docdopa (111, V), cepsr (IV, VI), ceprucrasi, cepras, a3oTHas,
dbocdopHas, yroibHas, KpEeMHHEBas KHUCIOTBI, OKCHUIbI W THUAPOKCUABI MeTauioB [A—IIA-rpymm,
amomunust, menu (1), nunka, xenesza (11 u I11));

14)  NOSACHATH COCTaB, OTIENIbHBIC CHOCOOBI TMOJYYCHHST M CBOMCTBA CIOXHBIX BEHICCTB
(xKucnopojcoaepKalue KUCIOThI XJI0pa, a30TUCTast, 00pHasi, YKCyCHas KUCIOTHI U UX COJIU, TaJOTECHHIbI
kpemuns (IV) u pocdopa (III u V), okcua u rugpokcua xpoma (I11), nepmaHranar kanms;

15)  omumchIBaTh POJIb BAKHEUIIINX H3y4aeMbIX BEIIECCTB B IPUPOIHBIX MPOIIECCAX, BIUSHIE HA
KUBBIC OPTaHU3MBI, IPUMEHEHUE B PA3IUYHBIX OTPACISIX IKOHOMHUKH, UCIOJIH30BAHUE IS CO3JaHUS
COBPEMEHHBIX MaTepUAJIOB U TEXHOJIOTUH;

16) mOpPOBOAMTHL pEAKIMH, MOATBEPIKIAIONINE Ka4eCTBEHHBIH COCTAB pPa3IMYHBIX BEIIECTB,
pacrmo3HaBaTh OMBITHBIM IIYTEM COJEpKAIIMECs B BOJHBIX PACTBOPAX MOHBI: XJIOPUA-, OPOMUI-, HOAUI-,
cyabdart-, pocdar-, kapOoHAT-, CHIUKAT-, CyTbGUT-, CYIbPUA-, HUTPAT- © HUTPUT-UOHBI, THIPOKCH]I-
HMOHBI, KATHOHBI aMMOHHUSI, MarHus, KaJabllUs, ATIOMUAHHUS, )Keie3a (2+) u xkxenesa (3+), menu (2+), IMHKA;

17)  oOBSICHATHP W MPOTHO3UPOBATh  CBOMCTBA BaXKHEHIIUX M3Yy4aeMbIX BEIHICCTB B
3aBHUCHMOCTH OT HMX COCTaBa W CTPOCHUS, NMPHMCHCHUE BEIISCTB B 3aBHCHUMOCTH OT HMX CBOKCTB,
BO3MOXXHOCTh TIPOTCKAHUS XHMHYECKUX TPEBpAIICHUHA B PA3NIMYHBIX YCIOBHUAX HA OCHOBE
PaCCMOTPECHHBIX YJICMEHTOB XUMHUUYECKOW KUHETHKHU M TEPMOIMHAMUKHY;

18)  BBIYHMCISATH OTHOCHUTEIBHYIO MOJCKYJISPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO
JIOJII0 XUMHUYECKOT0 3JIeMEHTa 1Mo (OpMyse COSIUHEHUS, MAacCOBYIO JIOJIF0 BEIIECTBA B PAacTBOPE,
MOJIGHYIO JIOJI0 XHMHYECKOTO JJICMEHTAa B COCJAMHCHHU, MOJIIPHYIO KOHIICHTPAIIMIO BEIIECTBA B
pacTBope, HAXOAHUTh MPOCTEUIITYIO (POPMYITY BEIIECTBA TI0O MACCOBBIM WJIM MOJIBHBIM JIOJISIM 3JIEMCHTOB,
MIPOBOJIMTH PACYUETHI [0 YPABHEHUSAM XUMHUSCKUAX PEAKIIMi ¢ YIeTOM HEeIOCTaTKa OJJHOTO U3 PEarcHTOB,
MPAKTUIECKOT0 BBIXO/a MPOYKTa, 3HAYSHUS TEIIOBOT0 d((HeKTa peaKiiuu, ONpeIesiTh COCTaB CMECEeH;

19)  coOmogate mpaBWia Oe30macHOW paboThl B J1a0OpATOPUM TPU  HMCHOJIB30BAHHU
XUMHUYECKOH MOCYbl M1 000pYAOBaHHUsA, a TAKXKe MpaBuiia oOpallleHus ¢ BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKUHUSMU BBHITIOTHEHHS] JTAOOPATOPHBIX OMBITOB M MPAKTUYECKUX pPabOT MO TOTyYEHUIO U
COOMpPaHMIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIVIEKHCIOTO Ta3a) U PEeUIeHUI0 IKCIEPUMEHTATbHBIX
3a/a4 M0 TeMaM Kypca, MPeJCTaBIsITh Pe3yabTaThl SKCIIEpUMEHTa B (popMe BBIBOJIOB, JOKA3aTEIbCTB,
rpaduKoB, TAOIUI] ¥ BBIABISATH IMIHPUIECKUE 3aKOHOMEPHOCTH;

20)  mpUMEHSTh OCHOBHBIC OTEPAIMH MBICIUTEILHON JEATEIBHOCTH (AaHAIM3 M CHHTE3,
CpaBHEHHUeE, 000011IeHre, CHCTEMATU3AIINIO, BBISIBJICHHE IPUYMHHO-CIIEICTBEHHBIX CBSI3€i) IPU H3y4YEeHUN
CBOMCTB BEIIECTB M XUMHYECKHX pEaKIIHMii, BIaJeTh €CTECTBEHHO- HAyYHBIMH METOJaMU TO3HAHUS
(HabnrofeHue, U3MEpPEeHHe, MOICTUPOBAHUE, SKCIIEPUMEHT (PEeaTTbHBIN U MBICTICHHBIN );

21) npuMeHSTH mpaBwia OE30MaCHOTO OOpallleHUs C BEHICCTBAMH, HCIIOJIb3YEMbIMH B
MOBCEIHEBHON JKM3HHM, TIpaBWJa TOBEAEHUS B LEIIX COEpeKEHHUS 3JI0POBbS M OKPYXKArOIIeH
MIPUPOJTHON Cpeibl, MOHUMAaTh Bpes (OMTACHOCTh) BO3JICHCTBUS HA YKUBBIC OPTAHH3MBI OMPEICIICHHBIX
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BELIECTB, MOSICHATH Ha IPUMEpaxX CrOcOObl YMEHBIIECHUS U MTPEIOTBPALLECHHS UX BPEIHOTO BO3/ICHCTBUS,
3HAa4YEeHHUE KUPOB, OCJIKOB, YITICBOJOB /Ul OpPraHU3Ma YeJIOBEKa;

22)  WCHOJB30BaTh MOJYYCHHBIC MPEICTABICHUS O chepax MpodhecCHOHAIBHON eI TEINbHOCTH,
CBSI3aHHBIX C HAYKOW M COBPEMEHHBIMHU TEXHOJOTUSIMH, KaK OCHOBY JUI MPO(ECCHOHANTBHOM OpHEHTAIIN
U JUI OCO3HAHHOTO BBIOOPA XUMHUH KaK MPOQHIBLHOTO IIPEeIMETa P MPOAOIDKEHUH 00YUYEeHHUS HAa YPOBHE
cpeaHero odmero 0opa3oBaHus;

23)  y4acTBOBaTh BO BHCYPOUHOM MPOCKTHO-UCCIICI0BATEIILCKOM ACATSIIbHOCTH XMMUYCCKON U
XMUMHKO-3KOJIOTMYECKON HAIMPaBICHHOCTH, MPUOOPECTH OMBIT MPOBEACHUS YUEOHBIX HCCIICAOBAHHUIA B
YCIOBHSIX 00pa3oBaTENbHBIX OpraHM3alUi, a TaKkKe OpraHu3auuil (LEHTPOB) JONOJHUTEIHHOTO
oOpa3oBaHwUs IeTEH.
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TEMATHYECKOE INTAHUPOBAHUE

ba3oBblii ypoBEHb

7 KJIACC
KosmuecTBo 4acos
DNeKTpOHHBIE
Ne Haumenosanue tem BUJbI ZCATENBHOCTH Conepanue 06yucHus Bunst u popmsl (undpossie)
n/n MPOTpaMMBbI Bcero | K/P | II/P KOHTPOJIA o0pazoBaresbH
BI€ pecypesl
Pa3nen 1. BBenenue B XUMHIO
1.1 | BBemeHHe B XUMHIO 6 0 2 | PackpbIBaTh CMBICT H3y9acMBbIX TIOHSTHIA; Kpatkwe  cBemenmss ~ mo  wcropud | [TMChMEHHBIH https://resh.edu.
PackppIBaTh ponb XUMUM B NPUPOJC M JKU3HU | BOSHUKHOBEHHS U Pa3BUTHSA XUMUH. XUMHS | KOHTPOJIB; ru/
4enoBeKa, e€ CBsI3b C APYTUME HAYKaMH; kak Hayka. Ousnueckue Tena u BemiecTsa. | [IpaktHueckas http:/alhimik.ru
Pasnuuare umcteie BemectBa W cmecw; | CBoiictBa  BemiecTB. Dusmueckue U | paboTa; https://hij.ru/
OJHOPOAHBIE ¥  HEOJHOPOAHBIE  CMECH; | XUMHYECKHe  sBIeHHsA.  Xumudeckue | CaMOOICHKa C http://c-
Crenosatb npaBUIaM MOJIb30BAHUS | pEaklUKM. YCJIOBHS BO3HMKHOBEHHMsS U | mcrmonb3oBanue | books.narod.ru/
XAMHYECKOH TIOCY10i U 1ab0paTOPHBIM OpPOTeKAaHMST ~ XUMHYECKHMX  peakimid. | M «OueHounoro | https://1sept.ru/
o0opyioBaHueM, a TakkKe MpaBuiaM ooOparuenus | [IpusHakn XxuMudeckux peakuuil. Uncteie | nuctay https://iu.ru/vide
C XMMUYECKUMH BEIIECTBAMHU B COOTBETCTBUU C | BellecTBa U cMecu. CMeCH OJHOPOHBIC U o-lessons
HHCTPYKIIMSAMU IO BBIMOJHEHUIO MPAKTHYECKUX | HeomHopoaHbie. CrocoOsl  pasjerneHus
pabor; cmeceil. CmecH B OBITY.
[lnaHupoBaTh ¥  NPOBOAUTH  XUMHYECKHH | Jemoncmpayuu
IKCIIEPUMEHT MO0 H3YyYCHHI0O M ONUCAHHIO | 3aHMMATCNIbHBIC  XMUMHYECKHE  OMbITHL
(U3MYECKHX CBOWCTB  BeWIECTB, CrmocoOoB | OmpenencHue TBEPIOCTH MHHEPAIOB MO
pasesieHHs cMeceil BEIIeCTB; mkare Mooca (mKaiga — TBEPHOCTH).
Hcnone30BaTe TpH  BBIIOJNHEHHH y4eOHbIX | ['OopeHHe Ty4HHBL
3aJJaHuil ¥ B IIpoliecce Jabopamopnvie onvimut
HCCIIeIOBATENIBCKOM  JIEATETIBHOCTH  Hay4dHO- | PaccMOTpeHue BEIIECTB C Pa3inYHBIMU
MOMYISIPHYTO JUTEPATYPY XAMHYECKOTO | (PM3HYECKUMH  CBOWMCTBamMH.  [IpuMepsl
COZIEPKAHMUS, CIIPABOYHBIC MATEPHANIBI, PECYPCHI | DU3MIECKHX ¥ XUMHYECKHX  SIBICHHIA:
Wntepnera; wiaBjeHne mnapaguHa u OOyrJIMBaHUE
BeicTpanBaTe pa3BEpPHYTbIE NHUCbMEHHBIE M | caxapa. Pasnenenue cmecu.
YCTHBIE OTBETHI C OTIOPOW Ha IIpaxmuueckue pabomut
uHbopmanmio u3 ydeOHmka u cmpaBouHbix | Nel. IlpaBuna TeXHHKH 0€30MaCHOCTH B
MaTepHalioB, rPaMOTHO HCIIOJIBb30BaTh | XUMHUYECKOM KaOuHeTe. [puémbr
W3YYCHHBII MOHATUITHBIN arapaT Kypca XMMHUH; | oOpaleHus ¢ 1abopaTopHbIM IITATHBOM U
CIHUPTOBKOIL.
Ne2. Ouncrka noBapeHHOU COMH.
HWroro no pasgeny 6 0 2

Paszgen 2. XumMu4ecKkue 3JeMeHThbI




2.1 | Xumuueckue 7 [IpUMeHSTh  €CTECTBEHHO-HAay4YHble  MeETOAbI | CTPYKTYpHBIE YaCTHIBI BELIECTBA: aTOMbI | IIMCHMEHHBIM https://resh.edu.
JIIEMEHTBI no3HaHus (B TOM  ducie  HaOJIOACHWE, | ©  MOJICKYJIBL CrpoeHne  aToma. | KOHTpOJIb; ru/
MOJICIIUPOBAHNE, 3KCIEPUMEHT) M OCHOBHBIC | XapaKTepHCTHKA TPOTOHA, 3ekTpoHa u | CaMOOIIEHKa C http:/alhimik.ru
omepanid  MBICIUTEIBHOW  [EATCNBHOCTH | HEUTPOHA KaK OJIEMEHTAPHBIX dYacTHM. | ucmonb3oBanue | https://hij.ru/
(cpaBHeHme, kmaccuUKalus) mId M3y4eHHs | XHUMHUYCCKUI 3JEMEHT Kak Bua atoMoB ¢ | M «Ouenounoro | http://c-
BEIIECTB M XUMUYECKUX Peakiuii. Icronp30BaTh | OMMHAKOBBIM 3apsimoM  sapa. CHMBOJBI | JHCTa» books.narod.ru/
OpH  BBIMOMHEHUH YYEOHBIX 3aMaHUA M B | XHMHYECKHX 9IIEMEHTOB. https://1sept.ru/
IpoLecce HMCCIIEA0BATEILCKON  JIesITeNbHOCTH | PacripocTpaHEHHOCTD XUMHUYECKUX https://iu.rufvide
HAayYHOMOMYJISIPHYIO JIUTEPATYpy XHUMHUYECKOTO | 3JIEMEHTOB B mpupoje. OTHOCHTENbHAS 0-lessons
COZIepIKaHMs, CIPABOYHBIC MATEPHAIIBI, PECYPCHI | aTOMHasi Macca. IlepHoaudeckas cucreMa
WuTepHera. BricTpauBath pa3BEPHYTHIE | XUMHUYECKUX 3JIEMEHTOB . n.
[IMCBMEHHBIE U YCTHBIE OTBETHl C ONOpOl Ha | MeHneneesa. IlopsinkoBbIit HOMED
uHGOpMALUNIO M3 YYeOHHKA M CIPABOYHBIX | XMMHYECKOTO 3JIEMEHTAa — 3aps sapa ero
MaTepHaloB, rPaMOTHO HCIIOJNIB30BaTh | aToOMa.
M3Y4CHHBII NOHATUMHBIN annapar Kypca XuMud. | emoncmpayuu
JeMoHcTpanuss  Mozened  aTOMOB U
MOJICKYL.

Hroro mo pazneny I

Pa3gen 3. Xumuueckue popmy.Jinl

3.1 | Xumunueckue GopMyIibl 7 PackpbIBaTh CMBICT H3y4yaeMbIX IOHATHH U | BemecTBa mpocTele M cioxHble. 3akoH | ITmceMeHHBII https://resh.edu.
3aKOHOB M TIPUMCHSATh O3TH TOHATHA TPH | MOCTOSHCTBA cocraBa BEIIECTBA. | KOHTPOIIb; ru/
OIMCaHUH CBOMCTB BEILIECTB U UX NpeBpaiieHuit. | Xumuueckue dopmynsl.  Mupexcsl u | CamoorieHka ¢ http:/alhimik.ru
CocraBnsite (popMysibl OMHAPHBIX BEIIECTB MO | KOA(DPHUIIUSHTHI. OtHocuTenbHas | ucrons3oBanue | https://hij.ru/
BAJCHTHOCTH M OIPENEISITh BAJICHTHOCTh MO | MONEKy/sipHas  Macca. Ilomstue o | M «Ouenoudoro | http://c-
bopmynam BEIIIECTB. BeictpauBars | BanmentHocti.  CocraBienune — (GOpMyJ | JHCTay; books.narod.ru/
pa3BEPHYThIC NMMCHMEHHBIE M YCTHBIE OTBETHI C | BemiecTB o BaneHTHOCTH. Onpenencenue | KontponsHast https://1sept.ru/
omopoil Ha HMHGMOPMAIMIO U3 y4eOHMKA W | BAICHTHOCTH XMMHYECKHX JJIEMEHTOB IO | paboTra https://iu.ru/vide
CIIPABOYHBIX MaTepuasoB, rpaMoTHO | (opMyIie BelIeCTBa. o-lessons
KCII0JIb30BaTh W3y4YEHHBIN HNOHATUNHBIN | Jladopamopubie onvimol

amnmapar Kypca XUMHH.

OsHakomiieHHE € 00pa3lamMH HPOCTHIX U
CIIOKHBIX BEIIECTB, pa3lcieHHe WX Ha

TPYIIIBL.
Buviuucnenus

Brrancnenue OTHOCHUTEILHOMN
MOJIEKYJISIPHOM  Macchl  BeILECTBa IO
¢dopmyie.
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Brruncnenne MaccoBO#l JONH DIIEMEHTA B
XUMHYECKOM COCAUHCHUH
HWroro no paznery 7 1 0
Paznes 4. Xumnyeckue siBJIeHUS
XUMHUUYECKAE STBICHUS Paznnuars GuU3MIECKHe ¥ XUMHYCCKUE ABICHUS, | 3aKOH COXPaHEHWS MacChl  BemecTB. | [IMCEMEHHBIH https://resh.edu.
OOBSCHATP WX CYIIHOCTh C TOYKH 3peHHs | 3HaueHwe pabor M. B. JlomoHOCOBa M A. | KOHTPOJIB; ru/
ATOMHOMOJIEKYJIIpHOTO  yueHus. Ompenensats | JlaByasse.  YpaBHeHus  xumudeckux | KoHTposbHas http:/alhimik.ru
NPU3HAKH XMMHYECKHX peakUuid, ycmoBus ux | peakuuid. Kiaccudukamus xumudeckux | paboTa; https://hij.ru/
npotekanusi. OOBACHATH CYLIHOCTh (PU3NUECKUX | Peakiuil Mo cOCTaBy M YHCIY MCXOAHBIX U | CaMOOIIeHKa C http://c-
U XAMHYECKHX SBICHHH C TOYKH 3peHHS | 06pa3oBaBLIMXCS BEIECTB. Tuner | ucnons3oBanue | books.narod.ru/
ATOMHOMOJIICKYIISIPHOTO YVYCHUS. | XUMHYCCKHX  peakuumit:  pasnoxkenus, | M «Ouenounoro | https://1sept.ru/
KiaccuduimpoBars XxuMuuecKre peakiuu (IO | COSMWHEHHs, 3aMelleHds © oOMeHa. | yucrtay; Ycrasiid | https://iu.rufvide
YHCAy M COCTaBy  pearupyloumx 1 | XUMHYCCKHE PeaKlUH B PUPOJE U KU3HU | OIPOC; o-lessons
00pasyrommxcsi  BEIIECTB).  BpICTpamBarh | 4enoBeKa. XHMHS W OXpaHa OKPYKaromel
pa3BEPHYTHIC NMUCHMEHHBIC M YCTHBIC OTBETHI C | CPEIBL
omopoil Ha wuHopmanmo U3 yueOHHKAa U | Jemoncmpayuu
CIIPABOYHBIX MaTepHasoB, rpamotHo | [Ipumepsl xumudeckux peakuuid. OIIbIT,
HCIIONb30BATh U3Y4EHHBIN HNOHATUMHBIN | WIIIOCTPUPYIOIIMH  3aKOH  COXPAHEHHUs
anmapar Kypca XUMHH. MaccChl BEIIECTB.
Jlabopamopnuie onvimot
Tumbl XUMUYECKUX peakuit
IIpu3Haky XMMHYECKHUX pPEaKIUi
HWroro no pazneny 6 1 0
Pasnen 5. PazHooOpa3ue HeOPpraHu4ecKux BeuecTs
5.1 | Knaccuduxanns 1 0 0 | KnaccudpunupoBath u3ydaembie BernectBa 1o | Knaccudukamms — Bemiects.  Hasauumsi | Ycerusiii onpoc | https://resh.edu.
HEOPraHUYECKUX cocraBy u cBoiictBam. CocraBimsiath (opmyinsl | okcumoB.  Kiaccubpukauus — OKCHIOB. ru/
COEIMHEHUN OKCHJIOB, KUCIIOT, OCHOBaHUii, colieil 1 Ha3eiBaTh | OCHOBaHUS. Haspanus OCHOBaHUH. http:/alhimik.ru
UX 10 MeXIyHapomHoiW  Homenkmarype. | Kucimorer. Hassamust  kucmor.  Conm. https://hij.ru/
TEHETUYECKYI0 B3aUMOCBsI3b MeXIy HuMH.. | Ha3anus coseid. CocraBienue (opmyi http://c-
[lnaHupoBaTh M OCYNICCTBIATh HA MpakTHke | conmeit. DopMyibl W Ha3BaHUS COJICH, books.narod.ru/
XAMHUYECKHE  OKCIIEPUMEHTBI,  MPOBOMUTH | BCTpPEUArOmMxcs B ObITy. Bemecrsa, https://1sept.ru/
HaOIFOICHUsI, [IeTIaTh BBIBOJBI TI0 PE3yJIbTaTaM | HUCIONB3YyEMbIE YEIOBEKOM B JKH3HH: B https://iu.ru/vide
OKCIICPUMEHTA. CrenoBath npaBuUiaM | MEIHUIINHE, CETbCKOM XO3SIHACTBE, 0-lessons
OesomacHoit paboTel B Ja0OpaTOpHM IPHU | CTPOUTENBCTBE M APYTHX OOJIACTSIX.
UCTIONB30BAaHUM  XUMHYECKOH  mocyael W | Jemoncmpayuu
obopyznoBanus. MIcnonb30BaTh NpH BHITIONHEHHH | JleMOHCTpauun — oOpa3sloB  OKCHIOB,
y4eOHBIX 3a/1aHuit u B nponecce | OCHOBaHUIA, KHCIIOT " coueil.
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HCCIIENOBATEIBCKON JESTENBHOCTH
HaYYHOIOMYJISAPHYIO JTUTEPATYPY XMUMHUYECKOTO
COJIEpKaHNUs, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPCHI
WnrepHera. BricTpanBarh pa3BEpPHYTHIE
IIUCbMEHHBIE U YCTHBIC OTBETHI C ONOPOH Ha
nndopmanmio u3 ydeOHMKa M CIIPaBOYHBIX
MaTepHasos, IrPaMOTHO HCIO0JIb30BATh
M3Y4EHHBIN IOHATUMHBIN anmnapar Kypca XMMHUHU.

5.2

OKcHuabl

5.3

T'unpoxcunpt

JeMoHcTpanust 00pasioB BEIIIECTB
OCHOBHBIX  KJIACCOB  HEOPTaHMYECKHUX
BEIIECTB, HCIOIb3YEMbIX YEIOBEKOM B
ObITY.

Jlabopamopnbvie onvimut

OOHapyXeHHE MIeNOYeH C MOMOIIBIO
WHJIUKaTOPOB.

OOHapyXeHHEe pPacTBOPOB  KHCIIOT C
TIOMOIIBI0 UHMKATOPOB.

IlIpakmuueckue pabomut

Ne3. PacmozHaBaHme pacTBOPOB BEIIECTB C
TIOMOIIBI0 HHIMKATOPOB.

HasBanns oxcunos. CoctaBnenue Gopmyi
oxcuoB. PopMyIIBl M HA3BaHHS OKCHJIOB,
BCTpEUAIONINXCS B OBITY.

VYcTHbll ompoc;
CaMOOI1IeHKa C
HCTIONIb30BaHHE

https://resh.edu.
ru/
http:/alhimik.ru

Jemoncmpayuu M «Ouenounoro | https://hij.ru/
HdemoHcTpami ~ 00paslioB  OKCHJOB. | JIUCTa» http://c-
JemoHcTpanus 06pasios BEIIECTB books.narod.ru/
OCHOBHBIX  KJIACCOB  HEOPraHUYECKHX https://1sept.ru/
BEIIECTB, HCIIOIb3YCMBIX YEIOBEKOM B https://iu.ru/vide
OBITY. 0-lessons
OcHOBaHWUsL. Hasanus ocHoBaHui. | YcrHbIH onpoc; | https://resh.edu.
CocraBneHue hopmyn ocHoBaHui. | CaMooleHKa ¢ ru/

HeiictBue  pacTBOpoB  IeJIo4Yedl  Ha
nHAuKaTopel. @DopMynsl W Ha3BaHUA
OCHOBAaHWH, BCTPECUAIOIIUXCS B OBITY.
Kucnorel. Haspanusa kuciior. KuciaoTHble
OCTAaTK{, HX Ha3BaHUSI M BaJIEHTHOCTD.
HeiictBue pacTBOpOB KHUCJIOT Ha
UHAUKATOpbl. DOopMynsl H  Ha3BaHU
KHUCJIOT, BCTPEYAIOIINXCS B OBITY.
Hemoncmpayuu

HdemoHCcTpanmu  00pa3loB  OCHOBaHHH,
KHCIOT. JleMOHCTpanust 00pa3IoB BEIIECCTB
OCHOBHBIX  KJIACCOB  HEOPraHUYECKUX
BELLECTB, HCIOJB3YEMBIX YEJIOBEKOM B
ObITY.

HCTIOJIb30BaHUE
M «OLIEHOYHOTO
JTUCTaY;
[IpakTuueckas
pabora

http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/vide
0-lessons
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Jlabopamopnuie onvimut

OOHapy)XeHHEe MIeNoYe C  IOMOIIBIO
HUHIUKaTOPOB.

OOHapyXeHHe pPacTBOPOB  KHCIIOT C
TIOMOIIBIO UHIUKATOPOB.

Ilpaxmuueckue pabomut

Ne3. PacnozHaBaHUE PacTBOPOB BELIECTB C
TIOMOIIBI0 UHMKATOPOB.

54 | Comu 3 Comu. Haspanust coneii. CocraBnenue | Ycrubiii onpoc; | https://resh.edu.
¢dopmyn coneit. Popmynsl n HazBaHua | CaMOOLIEHKa C ru/
couteif, BeTpeuaroruxcst B ObITy. Bemectsa, | mcnomssosanne | http:/alhimik.ru
HCIIONBb3yeMble YellOBEKOM B ku3HHM: B | M «Ornenounoro | https://hij.ru/
MEIULIVHE, CEJIbCKOM XO3S4UCTBE, | JIUCTAY; http://c-
CTPOUTENBCTBE U JPYTHX O0IACTSIX. KonrponbHas books.narod.ru/
Jemoncmpayuu pabora https://1sept.ru/
JHemoHcTpaiu o6pasios corei. https://iu.ru/vide
HemoHcTpanus o6pasios BEIIECTB 0-lessons
OCHOBHBIX ~ KJA4CCOB  HEOPraHHMYCCKHX
BEIIECTB, HCIIOIb3YCMBIX YEIOBEKOM B
OBITY.

HUTOI'O 10 PA3JIEJTY 7

PesepBHOE BpeMst 1

O0mee 4YUCIO0 YacoB IO 34

nporpamme
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8 KJIACC

KomndgecTBo yacoB

DNeKTPOHHBIC
Ne HaumenoBanue Tem BB AesTeNbHOCTH Costepiane oGyucHms Bunst u hopmer (tmpoBeIe)
n/m MPOTrpaMMBbI Bcero | K/P | TI/P KOHTPOJIS 00pazoBaTenbH
bI€ PECYPCHI
Pasnea 1. IleppoHayaibHble XUMHYECKHE NIOHATHUS
11 | Xumus —  BaxHas 5 0 2 | PackpbIBaTh CMBICT H3y9acMBIX TIOHSTHIA; Ipenmer xumun. Poib XUMuM B KU3HH | [TMCHMEHHBIH https://resh.edu.
06acTh PackpsiBaTh PO XUMUH B HPHPOIC W JKU3HH | YEIOBCKA. XUMHS B CHCTEME HAyK. KOHTPOJIB; ru/
€CTECTBO3HAHUS u 4enoBeKa, e€ CBsI3b C IPYTUMH HAYKaMu; Tena u BeriectBa. du3nyecKne CBOWCTBA [MpakTudeckas http:/alhimik.ru
MPAKTHYECKOM PasznuuaTh YHCTBIE BEIIECTBA M CMECH; | BEUIECTB. ATperaTHOE COCTOSHME BEMIECTB. | paboTa; https://hij.ru/
JEATENLHOCTH OJIHOPOJIHBIE W HEOJHOPOJHbIE  cMecHd; | IIoHsTHE O Merojax mo3HaHus B xumud. | CaMooleHKa ¢ http://c-
YeIoBeKa CrenoBathb npaBHIaM moJib30BaHusl | YHCThIC BEIIECTBA U CMECH. ucnons3oBanue | books.narod.ru/
XAMHYECKOH TIOCY10i U 1ab0paTOPHBIM Crioco06bI paseseHus: CMeceit. M «Onenounoro | https://1sept.ru/
obopyaoBaHIeM, a TAKKe MpaBiIaM oOpanieHus | Xumuueckuit IKCHepumMenm: JICTaY. https://iu.ru/vide
C XMMHYECKUMH BEIIECTBAMU B COOTBETCTBHUH C | Jemoncmpayuu: o-lessons

MHCTPYKLHMSAMH IO BBHIIIOJTHEHUIO TPAKTHYSCKUX
pabor;

[InaHWpoBaTh ¥  NPOBOAUTH  XUMHYECKHI
IKCIIEPUMEHT MO0 H3YyYCHHIO M  OIHMCAHHIO

(hM3MYEeCKHX CBOWMCTB  BEIIECTB, CIIOCOOOB
pasziesieHus cMeceil BELIECTB;

Hcnonb3oBaTh MpH  BBIMOJHEHHH — y4eOHBIX
3aJlaHuil U B IIpoliecce

HCCIICIOBATENIbCKON  IEATENIBHOCTH  HAy4YHO-
MOMYJISAPHYIO JIATEPATYPY XAMHYECKOTO

COJIEpXKaHHUs, CIIPABOYHBIE MaTepHAJIbl, PECYPChI
Wnrepnera;

BricTpauBaTte pa3BEpPHYTBIE MHCHMEHHBIE U
YCTHBIE OTBETHI C OIIOPOH Ha

nHopmanmio u3 ydeOHMKa M CIIPaBOYHBIX
MaTepualos, TPaMOTHO HCTIOJIb30BATh
U3y4eHHBII OHATHIHBIN annapaT Kypca XUMUW;

3HAKOMCTBO C XUMUYECKOW NOCYAOH,
C TIpaBHJIaMH PaOOTHI B TAOOPATOPUH U
mpueMaM# OOpaIlIeHusi ¢ J1abopaTOPHBIM

000pyIOBaHUEM.
Crioco0s1 pasneneHust cMeceit
(¢unprpoBanue, BBIMIAPHBAHNE,
JUCTWILIALMS, xpomarorpadus).
(BumeomaTepuan)

Ilpakmuueckue padomol:

Ne 1. IIpaBuna pabGoTel B 1abOpaTopuu U
npuéMel  oOpalleHusi ¢ J1abopaToOpHBIM
000pyIOBaHUEM.

Ne 2. Usydyenne u ommcaHue (QU3HICCKUX
CBOMCTB  00pasloB  HEOPraHMYECKHUX
BEIIIECTB.
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1.2

BemecrtBa
U XUMHAYECKHE PEaKIHH

15

[IpuMeHSATh  €CTECTBEHHO-HAYYHBIE  METOJBI
mo3HaHus (B TOM  4YHCIEe  HaOIIOJICHUE,
MOJICTIMPOBAHNE, SKCIEPUMEHT) M OCHOBHBIC
olepallid  MBICIUTENBHOM  AEATeNbBHOCTU
(cpaBHeHme, KinaccupuKaums) AIS H3YYEHHS
BEIIECTB ¥ XMMUYECKHUX PEaKIIHii;

PackpbIBaThb CMBICT U3y4yaeMbIX IOHATHH U
3aKOHOB M TPHUMEHSATh O3TU TMOHATHS IpU
ONKCaHUM CBOMCTB BEIIECTB U UX IPEBPALICHUN;
Paznuuats usngeckre n XUMIUYECKHE SBICHUS,
OOBACHATP HX CYIIHOCTh C TOYKH 3pEHHSA
ATOMHO-MOJIEKYJISIPHOTO YUCHHS;

OmnpenensaTe NPU3HAKH XUMHUYECKHX PEAKIUH,
YCIIOBUSI X IPOTCKAHNUS;

OOBACHATD CYILIHOCTh ¢bu3nyecKux u
XMMUYECKUX SBICHUNA C TOUKH 3PEHHS aTOMHO-
MOJICKYJISIPHOTO yUCHHUS;

KiaccuduimpoBare xuMuueckue peakuuu (o
YUCcIy M COCTaBy  pearupymomux U
00pa3yronuxcs BEIeCTB);

CocraBnats (GopMynbl OMHAPHBIX BEIIECTB IO
BJICHTHOCTH U OTIPEIEIATH

BJICHTHOCTH MO ()OPMYJIaM BEIIECTB;
HaGmogate W onmceiBaTh  OOBEKTHI  IMpH
MPOBEICHUH JEMOHCTpAlidi ¥ JIabOpaTOpHBIX
OTIBITOB.

IIpoBOmUTH  BBIYMCICHHUS IO
XMMHUYECKUX COCIUHEHUH W
XMMHUUYECKHUX PEaKIIMM.
PaccraBnsate  koddduimMeHTsl B ypaBHEHHSX
XUMUYECKHUX PeaKlnii;

BeicTpauBaTteh pa3BEpPHYTBIE MHCHMEHHBIE |
YCTHBIE OTBETHI C OIIOPOH Ha

nHopmanmio u3 ydeOHMKa M CIIPaBOYHBIX

bopmyaam
YPaBHEHUSIM

AtoMbpl W MoOJeKylnbl. XHUMHYECKHE
SJIEMEHTEI. CumMBOIIBI XUMHYECKHX
oneMeHTOB.  IIpocTele W CIIOKHBIE
BELLECTBA. ATOMHO-MOJIEKYJISIpHOE
yUEHUE.

Xumpueckass — ¢opmyna.  BaneHTHOCTB

aTOMOB XMMHYECKUX JIEMEHTOB.
3aKkOH TIOCTOSTHCTBA COCTaBa BEILECTB.
OTHocuTeNnbHAsl aTOMHAs Macca.
OTHOCHTEeNbHAS MOJIEKYISIpHAs  Macca.
MaccoBas 105151 XUMHUYECKOTO 3JIEMEHTA B
COEIMHEHUH.

KomunuectBo BemectBa. Mosab. MounsipHas
macca. B3auMocBs3b Konu4yecTBa, Macchl U
YUClla CTPYKTYPHBIX €IUHHI] BEIlecTBa.
Pacuérel mo QopmynaM  XHMHUYECKHX
COCIMHEHUM.

Ousnyeckue M XUMHUYECKUE SBICHUS.
XuMpdeckass peakuus U €€ INPU3HAKU.
3aK0H COXpaHEHUS MacChl BEIIECTB.
XUMUYECKUE YpaBHEHHUSL.

Knaccudukamms XUMHYECKHX peakIuit
(coenuHEeHHA, PA3MOKCHHSA, 3aMEIICHHUS,
oOMeHa).

Xumuueckuii IKcnepumenm:

Hemoncmpayuu:
HaGmronenne  mpu3HAKOB — MPOTEKAHUS
XUMHUYECKUX  PeaKIuit (paznoxenue

caxapa, B3aUMOJIeHiCTBHE CEpHOIl

KUCJIOTBI C XJIOPUJIOM Oapwsi, OIy4eHHE 1
paznoxenue runpokcuna meam (II) mpm
HarpeBaHHH, B3auMOAeicTBHE

xkene3a ¢ pactBopom coiut Meau (11).

MaTepHasoB, TPaMOTHO HCIOJb30BaTh | Jladopamopnvie onvimul:
U3y4eHHbII NOHATUHHBIN annapaT Kkypca xumuy; | Co3nanue Mojenen MOJIEKYJL
(ImapocTep>KHEBBIX).

YcrHbli onpoc;
[IuceMeHHbIH
KOHTPOJIb;
KontponbHas
paboTa;
TectupoBanue;
JIUKTaHT;

Pemenue 3anau.

https://resh.edu.
ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.rufvide
o-lessons
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Onucanune GU3NIECKUX CBOWCTB 00pa3IioB
HEOPraHUYEeCKHX BEIIECTB — METAJUIOB U
HEMETAJLIOB.

Habmronenne  ¢usnueckux  (IUIaBICHUE
BOCKAa, TasHUC JbJa) M XUMHYCCKHUX
(ropeHre cBeud, TPOKATUBAHHE MEIHOM
MIPOBOJIOKH) SIBJICHUIA.

HabnrogeHne W oOmucaHuWe MPU3HAKOB
MPOTCKAHUS XUMUYCCKUX PEAKIUi pa3HBIX
THIIOB.

Buviuucnenusn:
OTHOCUTEJIbHOM ~ MOJIEKYJISIPHOM  MaccChl
BEIIECTB, MOJIIPHOH  MacChl, Macchl

BEIIECTB, MAaCChl W KOJIMYECTBA BEIIECTBA;
MacCoBOIl 0 XUMUYECKOTO 3IEMEHTa
1o GopMyJie COCTUHCHHUS; TI0 YPABHCHHUAM
XMMHUYECKHUX PEAKIUi: KOJINYECTBA, MaCChl
BEIIECTBA

10 U3BECTHOMY KOJIMYECTBY, Macce
pEareHToB UM NPOLYKTOB PEAKLIUU

Hroro mo pazueny 20 2 2

Pa3znen 2. Baxueiinmne npecTaBuTe]Id HEOPTAHHYECKUX BELIECTB

2.1 | Bosmyx. Kucnopog. 6 1 1 | PackpsiBaTh CMBICI H3y4aeMbIX TMOHATHI u | Bozayx — cmech rasoB. CoctaB Bo3ayxa. | YcrHbIH ompoc; | https://resh.edu.

MonsiTue 06 oKkcupax HPUMEHSTH 9TH MOHSATHS IIPU OMMCAHUHU CBOUCTB | KHCIOpOI — 31IeMEHT U IIpocToe BelmecTBO. | [InchbMeHHBIH ru/

BEILIECTB M UX MPEBPAICHUIT; Haxoxnenue kuciopoaa KOHTPOJIb; http:/alhimik.ru
XapakTepu3oBarth (OMUCHIBATH) COCTAB BO3yXa, | B MpHpoje, (u3ndyeckue u xumuueckue | [IpakTudeckas https://hij.ru/
¢Gusuyeckme W XHMHYECKHE  CBOMCTBa | cBoiictBa (peakumu ropenus). Okcuipl | paboTa; http://c-
KHCIIOpOa,  Cmocobsl  ero  mosydenus, | Ilpumenenne — kuciopoma.  Cmoco6sr | Tectuposanue; | books.narod.ru/
HOPUMEHEHHEe W 3HAYE€HHE B MPHUPOJE U XKU3HU | IOJydeHHs: Kuciopoia B maboparopum u | Camoomenka c | https://1sept.ru/
YeJI0BEKa; npoMbInieHHoCTH. Kpyrosopor ucnonb3oBanue | https://iu.ru/vide
CpaBHUBATh peakiUuy TOPEHUS U MENJIEHHOIO | KUCIOpoja B npupoze. O3oH — | M «Onenounoro | 0-lessons
OKHUCIICHHUS; AIUTOTPOTTHAS MOJUGUKAIMS KHCIOPOAA. | JIHCTa» http://www.peri

Cobupate npruOOpPHI AJIs TOTYUYEHUS KUCIOpOoaa
(BBITECHEHHEM BOJIBI M BO31lyXa); Pacmo3HaBath
ONBITHBIM MTyTEM KHCIIOPOTI;

Hcnonp30BaTh XUMHUYECKYIO CUMBOJIMKY IS
cocTaBJIeHUs] GOPMYI BEIIECTB, MOJCKYIISIPHBIX

TemnoBoit 3¢(eKT XUMHUSCKON PEaKIuu,
TEPMOXHUMHUYCCKHE YPABHCHHS, IK30-

U SHAOTCPMHYECKUE peaknuu. TOIUMBO:
yroilb W METaH. 3arps3HCHHE BO3/AYyXa,

odictable.ru/
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YpPaBHEHUM XUMHUYECKUX PEAKIUNA C y4acTHEM
KHCJIOPOAa; OOBACHATD CYITHOCTH
SKOJOTUYECKHX  MpOOJIeM,  CBS3aHHBIX  C
3arpsi3HEHUEM BO3YXa;

CrnenoBarh mnpaBuiaM Oe3omacHoOi paboTel B
7a00paTOpUU MPHU UCHOIB30BAHUN XMUMUYECKOH
MocyAbl U 00OpYHOBaHUs, a TaKKe IpaBHIaM
o0palleHus C TOPIOYMMH BEIECTBAMH B OBITY;
IInaHupoBaTh M OCYLIECTBISATh HAa MPAKTHKE
XUMHYECKHE SKCHEPUMEHTHI, MIPOBOJUTH
HaOIOZCHNS, eNaTh BBIBOJBI 110 PE3yJIbTaTaM
9KCIIEPUMEHTa; Y4YacTBOBAaTb B COBMECTHOM
pabote B rpyme;

Hcnonp30BaTh TpH  BBHIMOJHEHUH  y4eOHBIX
33JlaHUil M B TMIpOIlecCe MCCIEI0BaTEIbCKOU
JIeSITeTIBHOCTH HAy4YHO-TIOIYJISIPHYIO
JIUTEpaTypy XHUMHUYECKOTO CoJIepXKaHu,
CIpaBOYHBIE MaTepHabl, pecypcsl HTepHeTa;
BoicTpanBaTe pa3sBEPHYTbIE IUCbMEHHBIE U
YCTHBIE OTBETHI C OIIOPOX Ha

nHpopManmio w3 ydeOHHKa M CIIPaBOYHBIX
MaTepHaIoB, TPaMOTHO HCIOIb30BaTh
M3Y4YEHHBIN NOHATUMHBIN annapat Kypca XUMUU;

yCHIJICHUE MTaPHUKOBOTO
pa3pyieHne 030HOBOTO CIIOSI.
Xumuuecxkuii 3kcnepumenm:
Hemoncmpayuu:
KauecTBeHHOE ompezeneHue coaepKaHus
KHCIIOPO/ia B BO3yXE

[Monyuyenwue, cobupanue, pacrio3HaBaHUE U
HU3y4EHHE CBOMICTB KHCIIOPOJa.
HaGnronenve B3auMoAeHCTBUSL BEIIECTB C
KHCJIOPOAOM H YCIOBHUS

BO3HUKHOBEHHUS ¥ TIPEKPAIICHUS TOPEHUS
(moxxapa).

Jabopamopnuiit onvim:

OszHakoMJIeHHE C O0Opa3llaMHd OKCHIOB H
OIKMCAaHUE WX CBOMCTB.

IIpakmuueckasa paboma:

Ne 3. TTonyyenue u cobupanue

KHUCIIOPOJ1a, U3yUYEeHHUE €TO CBOUCTB.
Buvtuucnenusa:

MOJIEKYJISIPHOI MaccChl KMCIIOPOJia U 030HA
Ha OCHOBaHUHU aTOMHOM MacChl
XUMHUYECKOTO JIEMEHTA;

KOJIMYECTBA, MacChl BEIIeCTBA

0 YPAaBHEHHUSM XUMHUYECKUX PEaKIUi

ahdexra,

2.2

Bonopoa.
TTonsitre 0 KUCIOTAX U
COJISIX

PackpbiBaTh CMBICT HW3y4YaeMBIX TOHATHH |
MPUMEHSTD 3TH HOHSTHS IIPU OIIMCAaHNH CBOHCTB
BEILIECTB M X IPEBPAIICHUII;

XapakTepu3oBarh (ONUCHIBATh) (DU3UUECKHE U
XUMMYECKHE CBOWCTBA BOAOPOJA, CIIOCOOBI €TI0
TMOJYy4YCHUA, HPUMCHCHUEC,

Cobupats pubdop A MOTyUEHHs BOAOPOIA;
Hcnone30BaTh XUMUYECKYIO CHUMBOJIMKY JJId
cocTaBieHus! (JOPMyJI BELIECTB, MOJEKYISPHBIX
YpaBHEHHH XMMHYECKHX DPEaKIUi C ydacTHem
Bojoposa; CienoBarh mpaBmiiam Oe3omacHON
paboTsl B JlabopaTopuy TpPH HCIHOJIB30BAHUH
XMMHUYECKOH TOCYAbl 1 000pYyIOBAHMS, a TAKKE

Bomopox — 3meMeHT U MPOCTOe BEIIECTBO.
Haxoxxnerne Bogopona

B mpupoje, (HU3NIECKHEe U XUMHUYCCKHUC
CBOIICTBa, MIPUMEHEHHE, CIocoObl
noxydeHus. Kuciaors u conmu.

MoutsipHbiii  006éM  ra3oB. Pacuétel 1o
XUMHWYECKUM yPaBHEHUSIM.

Xumuueckuit 3xcnepumenm:
JHemoncmpavyuu:

[Momyuyenne, coOupanue M pacro3HaBaHUC
BOZAOpOJA.

BzaumoneiictBue BoJOpoOAa €  OKCHIIOM
menu (II).

Jlabopamopuutii onvim:

VYceTHbIl  0ompoc;
[MuceMeHHbIH
KOHTPOJb;
[IpakTnueckas
pabora;
TectupoBanue,
JuKTaHT
KontponsHas
pabota

https://resh.edu.
ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/vide
0-lessons
http://www.peri
odictable.ru/
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MIpaBUIaM 0OpaIeHNs C TOPIOYNMH BEIIECTBAMHU

B OBITY;
[InaHWpoOBaTE M OCYLICCTBIATH Ha IPaKTHKE
XHMHYECKHE  OKCIIEPUMEHTHI,  IPOBOJIUTH

HAOJIOIEHUs, JIeNIaTh BBIBOJBI 10 Pe3yJbTaTaM
9KCIIEPUMEHTa; YYacTBOBaTb B COBMECTHOM
pabote B rpyme;

BsaumoeiicTBre KUCIOT ¢ METAJUIAMHU.
IlIpakmuueckasn paboma:

Ne 4. Tlonyuenmne u cobmpaHue BOIOPO.A,
HU3Yy4ECHHE €r0 CBOMCTB.

Boiuucnenusn:

00bEMa, KOJIMYECTBa BEIIECTBA ra3a Io ero
HU3BECTHOMY KOJIMYECTBY BEILIECTBA MU
00BEMY;

00BEMOB T'a30B 110 YPAaBHEHHUIO PEAKIMH Ha
OCHOBE 3aKOHa OOBEMHBIX OTHOLICHUH
ra3oB

2.3

Bopa.
ITonstne
OCHOBAHUAX

PactBOpBL.
00

PackpbiBaTh CMBICT H3y4aeMBIX TOHATUH U
MPUMEHSTD 3TH HOHSTHS IIPU OTIMCAHNUH CBOKMCTB
BEILIECTB M X IPEBPAIICHUI;

XapakTepu3oBaTh (U3NUCCKHE M XUMHUYECKHE
CBOMCTBa BOJBI, €€ pOJIb KaK PacTBOPHUTENS B
MPUPOJHEIX IPOLIECCaX;

CoCTaBIATh ypaBHEHUS XUMMUYCECKHX PEaKIHii ¢
Y4aCTUEM BOJBI;

OOBACHATH CYITHOCTh IKOJIOTHUECKUX MPpoOIIeM,
CBA3AaHHBIX C 3arpsA3HCHUEM IMPUPOJHBIX BO/I,
CIOCOOBI OYMCTKU BOJBI OT MIPUMECEH, MEPHI O
OXpaHe BOJ OT 3arpSA3HCHHUS;

[TnanupoBaTh W OCYHIECTBISITH HA MPAKTHKE

XUMHUYCCKUC OKCIICPUMCHTHI, IPOBOAUTH
Ha6J'IIOI[CHI/I${, ACJaTh BBIBOABI IO pE3yjbTaTaM
OKCIICPUMCHTA, CJ'ICI[OBaTL npaBujiaMm

Oe3omacHOil paboTel B J1abOpaTOpUM  NPHU
HCIIOJIb30BAHUHU XUMHYECKON TMOCYy bl )44
obopymoBaHus;

HpOBO}:[I/ITI) BBIYUCJIICHUA C
MOHATHSL ~ «MaccoBas  JIOJIs
pacTBOpe»;

Hcnone30BaTh TpH  BBINOJHEHHH — Y4eOHBIX
3aJaHUi M B IIpolecce HCCIIeN0BaTeIbCKON
JIeSITeIIbHOCTH HaY4HO-TIOIYJISIPHYIO
JIUTEPaTypy XMMHYECKOTO coJIleprKaHus,
CIpaBOYHBIC MaTEepHaJbL, pecypchl MHTEepHEeTa;

NPpUMECHECHUEM
BCHICCTBA B

dusnueckue cBoWcTBa BOAbl. Boja Kak
pacTBopuTens. XHMMHYECKHE CBOWMCTBA
BOJIBI.

OcHoBanus. PactBopsl. Posib pacTBopoB B
IpUpPOAE U B )KU3HH dyeroBeka. Kpyrosopot
BOJIBI

B IpUpoje. 3arps3HeHUe NPUPOAHBIX BOJ.
OxpaHa M OYHCTKAa MPUPOJHBIX BOJ.
HacplmeHHbIe " HEHACHIIICHHbIC
pactBOpbl. PacTBOpUMOCTH BelecTB

B BoJe. MaccoBas 10 BEIIECTBA B

pacTBope.
Xumuueckuit Ikcnepumenm:
JHemoncmpavyuu:

PacTBopenne BemiecTB € pa3MdHOMN
PacTBOPUMOCTBIO.

B3aumopneiictBue BOAbl € MeTaJlIaMHU
(HaTpueM U KaJbIHeM).
HccnenoBanue pacTBOPOB  KHUCIOT U
miejoueil ¢ NOMOUIbK)  MHJUKATOPOB.
Jlabopamopnuvie onvimol:

Hccnenosanue 0Cco0EeHHOCTEN
paCTBOpPEHHUS BEIIECTB C  Pa3IHYHOU
PacTBOPUMOCTBIO.

[IpuroroBneHe pacTBOPOB
C  ompenenéHHONM  MaccoBol  goieit
PacTBOPEHHOTO BEIIECTBA.

VYceTHBIN  0Ompoc;
[MuceMeHHbIH
KOHTPOJb;
[IpakTuueckas
paboTa;
TectupoBanue;
JIUKTaHT;

https://resh.edu.
ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/vide
0-lessons
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Ilpakmuueckan paboma

Ne 5. IlpuroroBneHue pacTBOpPOB
C  OmpenenéHHOM  MaccoBOM
PacTBOPEHHOIO BEILLIECTBA.
Boiuucnenusn:

C HCIIOJIb30BAaHMEM IIOHSATHA «MaccoBas
JIOJIs BELIECTBA B pacTBOPE»

noneun

2.4

OcHOBHBIE KJ1aCcChI
HEOPTraHUYECKUX
COCIMHEHU N

11

KiaccudummpoBars u3ydaemble BelecTBa IO
coctaBy u cBoiictBam; CocTaBisTh (HOPMYIIBI
OKCH/JIOB, KUCJIOT, OCHOBaHMH, COJIeH 1 Ha3bIBaTh
UX TI0 MEXIyHapOJAHOW HOMEHKIIATYpe;
[IporHo3upoBaTh CBOICTBA BEIIECTB Ha OCHOBE
0o0ImMX XUMHYECKHX CBOHCTB  H3yUYCHHBIX
KJIaCCOB/TPYHNII BEWIECTB, K KOTOPHIM OHH
OTHOCSITCS;

CocTaBiiTh MOJICKYJISIPHBIE YpaBHEHHUS
peakuui, WUIIOCTPUPYIOUINX  XUMUYECKUE
CBOMCTBA M CmOCOOBI TIOMYYEHHUS BEIIECTB
M3Y4YE€HHBIX KJIACCOB/TPYIIII, a TaKxKe

TMOATBEPKAAIOINX TCHETUICCKYIO B3aMMOCBA3b
MCXKIY HUMU;
HpOI/I3BOHI/ITL BBIYHCJICHHUA 10 YpPaBHCHUAM

XUMHUYCCKUX peaKqu/'I; HJ'IaHI/IpOBaTB u
OCYLICCTBJIATDH Ha IIPpaKTHUKE XUMHUYCCKUEC
OKCIICPUMCHTHI, MNpoOBOAUTH Ha6J'IIO,I[6HI/I$I,

JIeNIaTh BRIBOJIBI IO Pe3yJIbTaTaM SKCICPUMEHTA;
CnenoBath mpaBmiaM Oe3omacHOW pabOTHI B
7a0opaToOpUn MPH UCIOIB30BAHUN XUMUYECKOM
MOCY/bI U 000pYIOBaHuUS;

Hcnonb3oBaTh MpH  BBIMOJHEHHH — y4eOHBIX
3aJlaHUil M B IIpOLlecCe MCCIIEI0BATEIbCKON
JIeATEIIbHOCTU HAYyYHO-IIOIYJIAPHYIO
JTUTEpaTypy XAMHAYIECKOTO COJIepKaHNS,
CIpaBOYHBIC MaTepHANbI, pecypcsl HTEpHEeTA;
BricTpanBate pa3BEpHyTbIE NHCBMEHHBIE U
YCTHBIE OTBETHI C OMOPOI Ha MHPOPMAIHIO M3
yueOHHKa ¥ CIIPaBOYHBIX MAaTEPHAJIOB, TPAMOTHO

Knaccudpukarus HEOpPraHUYECKUX
coenunenuit. Okcunpl.  Knaccudukarys
OKCHJIOB: coJieoOpa3yrolue (OCHOBHBIE,
KHCJIOTHEIE, amM(poTepHEIC) u
HecoseobOpa3yrome. HomeHkmarypa
okcugoB. Dmmyeckne W XUMHYECCKHE
CBOWCTBa OKCHIOB. [lodydeHHe OKCHIOB.
OcuoBannsa. Kiaccudukanns ocHOBaHWMIA:
MEI0YM U HEPACTBOPUMBIC OCHOBAHMUS.
Howmenknatypa ocHoBaHui. Pu3nueckue u
XUMHUYECKHE CBONCTBA OCHOBAHHIA.
IlonyueHne oCHOBaHUM.

Kucnotsr. Knaccugukarus KHCJIOT.
Howmenknarypa kucnor. ®Pusnueckue Hu
XUMHUYECKHE CBOWCTBA  KHUCJIOT. Psg
aktuBHocT MetamoB H.H. bekerosa.
[omyyerne KUCIOT.

Conu. Homenkinatypa coneil. ®duznueckue
u XUMHUUYECKHE CBOMCTBa coJieil.
[Tonyuenue coneit.

l'enernueckass CBs3b MEXJY KllaccaMH
HEOPraHUYECKUX COCAUHEHUN.
Xumuueckuit 3xcnepumenm:
Hemoncmpayuu:

OO6pa3ipl  HEOPraHWYECKHUX
Pa3IHYHBIX KIACCOB.

ONBITH, WUTFOCTPUPYIONINEG XUMHUYCCKHUE
CBOICTBa  KJIacCOB HEOpraHUYEeCKUX
BELLECTB.

Jlabopamopuvie onvimul:

BCHICCTB

YceTHbIl  0O1POC;
IIuceMeHHBIN
KOHTPOJIb;
KoHnTponbHas
paborta;
[IpakTuueckas
paborta;
TectupoBaHue;
JIUKTaHT;

https://resh.edu.
ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/vide
o-lessons
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WCII0JIb30BATh W3y4YEHHBIN TTOHSATUUHBIN

anmapaT Kypca XHUMHH;

OnpeneneHre  pacTBOPOB  KHUCIIOT U
LIEJI0YEH C TIOMOILBIO HHIUKATOPOB.
N3yuenue B3auMoIeNHCTBUS KUCIOT
C MeTaJJIaMH, peakIuii HeTpaau3auu.
Bzaumonelicteue pacTBopa CepHOH
KUCIOTH ¢ okcugom menu (II).

[TomyyeHne HEpaCTBOPUMBIX OCHOBAHMH.
BrITecHeHne OfHOTO MeTajla JPYTuM M3
pacTBoOpa COJIH.

Ilpakmuueckaa paboma

Ne 6. Pemenne skciepuMEHTATBHBIX 33034

no TEME «Baxnelmme KJIaCChI
HEOPTaHMYECKUX COCIMHCHUI.
Butuucnenusa:

0 YpaBHCHUAM XUMHYECKON pCakuun:
KOJIMYECTBA BEIIECTBA, 00bEMaA, MACCHI 110
U3BECTHOMY  KOJIMYECTBY  BEINECTBA,
00BEMY, Macce PeareHTOB MK

NPOJYKTOB PEAKIINU

HWroro no pasnery 30 3 4 |

Paznen 3. Ilepuoamueckuii 3axkon u Ilepuonmueckasi cucrema xumudeckux djiemeHToB JI. M. MennesneeBa. Crpoenne aTomMoB. XHMHYeCKasi CBSI3b. OKHCIUTEIbLHO-

BOCCTAHOBHTEJbHbIE PeaKIuu

3.1 | Iepuoanueckuii 3aKoH | 7 1 0 PacKpbIBaTh CMBICT IEPHOANIECKOTO 3aKOHA; IepBoie HOMBITKH knaccudukarmu | YerHeiid onpoc; | https://resh.edu.
1 TIepHOTHIECKast [ToHMMaTh  CYIIECTBOBAHWE IEPHOTMUYECKON | XHMHYECKUX dyieMeHTOB. [loHsatne o | [TMchbMeHHBIH ru/
CHCTEMa XUMUYECKHX 3aBHCHMOCTH CBOWCTB XMMHYECKHX BJIEMEHTOB | TPYINAX CXOIHBIX DJIEMEHTOB (ILIETOYHBIE | KOHTPOI; http:/alhimik.ru
3JIeMeHTOB 1. 1. (M3MeHeHue pamuycoB aTOMOB U | ¥ LIEJT0YHO3EMENbHBIE TectupoBaHue; https://hij.ru/

Menneneesa.
CrpoeHue aToMa

3JIEKTPOOTPHULATEIBHOCTH) ¥ UX COCAMHEHUH OT
HNOJIOXKEHHUS B IEPUOAMYECKOH CHCTEME U
CTPOEHHUSI aTOMA; Y CTaHAaBJIMBATh CBS3b MEXKIY
MOJIOXKEHWEM  DJIEMEHTAa B  IEPHOANYECKOI
CHCTEME U CTPOSHHEM €ro aToMa (COCTaB U 3apsf
spa, 001Iee YHCII0 JISKTPOHOB U
pacrpeieneHue Ux 10 3NEKTPOHHBIM CII0SM);
IIporHo3upoBaTh XapakTep U3MEHEHUS CBOMCTB
9JEMEHTOB U HUX COEJUHEHUH IO Irpynmam u
nepuojam [lepuoanueckoil CUCTEMBI,

METaIbl, TaJOTeHbl, HWHEPTHHIE Ta3bl).
DJeMeHTHI, KOTOpBIE o0pa3zyior
amQoTepHbIe OKCHIBI W THIPOKCHIBIL.

Ilepuoguueckuii 3axkoH. Ilepuonuueckas
cucTeMa XMMHYECKHUX 3JIEMEHTOB

.M. Menneneera. Koporkonepuogsast u
JUITMHHOIIEpHOTHAS (dbopmsl
[lepronndeckoil CHCTEMBI XMMHYECKHX
snementoB [I.1. Menaeneesa. [lepuoast u
rpynnsl. OU3HYECKHI CMBICI

http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/vide
o-lessons
http://www.peri
odictable.ru/
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Xapakrepu3oBaTb ~ XMMHYECKHUE  3JIEMEHTHI
MEPBBIX TPEX MEPHOJOB, KaJlUs, KaJbLHs O UX
nosioxkeHuto B Ilepuoauueckoit cucreme Jl. U.
Menpneneena;

BricTpauBath pa3BEPHYThIE MUCHBMEHHBIE U
YCTHBIE OTBETHI C OTIOPOI Ha

HHPOPMALMI0 U3 YUYCOHHMKA U CIPaBOYHBIX
MaTepuasoB, TPaMOTHO HCTIOJIb30BaTh
M3Y4CHHBII NOHATUHHBIN anmapar Kypca XUMUU;
Vcnonp30BaTh TpH  BEIONHEHHUH  YIEOHBIX
3amaHuid  TEeKCTHl  y4eOHWKa, CIpaBOYHBIE
MaTepHuabl (ITeprogmueckyto CUCTEMY
xumuueckux snemeHtoB J[. . Menneneesa,
TaOIHUIy paCTBOPHMOCTH KHCIIOT, OCHOBAaHUN U
coleil B BOJAE, DJIEKTPOXUMHUYECKUN Pl
HanpsKeHUH METaJIIoB);

Vcnonp30BaTh MpHU  BBINOJHEHUH  yUYCOHBIX
33JlaHUil UM B IIPOLIECCE KCCIIEI0OBATEIbCKON
JIeATEJIbHOCTH Hay4HO-TIOMYJISPHYIO
JUTEpaTypy XUMHUYECKOTO coJiepKaHus,
CIIpaBOYHbIE MaTepUalbl, pecypchl IHTEpHETA;

MTOPSAKOBOTO HOMEPA, HOMEPOB IIEpHOIa U
TPYIIIEI SIIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX

siaep. M3ortombl. OnexTpoHbl. CTpoeHue
9JIEKTPOHHBIX 000JI04EK aTOMOB IEepBbHIX 20
XUMHYECKHX 37eMeHTOB Ilepuoandeckoit
CHCTEMBI

AMN.  Menneneesa.
XMUMHYECKOI'0 3JIEeMEHTa
no ero nonoxenutro B Ilepuognueckoi
cucteme .. Menneneena.
3aKOHOMEPHOCTH W3MEHEHHS  paimyca
aTOMOB XUMHYICCKUX 2JIEMEHTOB,
METAIUIMICCKUX W HEMETAIUTMICCKHUX
CBOICTB I10 TPYINaM U IEPUOAAM.
3nauenue I[lepuoguueckoro 3akoHa U
Ilepuoguueckoii CHUCTEMBl XUMHUYECKHUX
DJIEMEHTOB 711 Pa3BUTHUS HAYKHU U
npaktuku. J.M. MenneneeB — y4éHbId U
TpakJaHHH.

Xumuueckuii IKcnepumenm:
JHemoncmpavyuu:

BsanmMopelicTBie THAPOKCHAA LWHKA C
pacTBOpaMH KUCIIOT M HICTOYCH.
MonenmupoBaHue CTPOCHUS MOJICKYN TIPH

XapakTepucTuka

TTOMOTIIN PHUCYHKOB, MoJieeH,
JNEKTPOHHBIX U CTPYKTYPHBIX (OpMYII.
Tabmuna  «[lepuoamueckas cucreMa

XUMHUYECKHUX DJIEMEHTOB
H.N. Menneneesay.

Jlabopamopnuie onvinul

O3zHakoMJICHHE C 00pa3laMu METaJUIOB H
HEMETaJJIOB

3.2

XuMHuuecKkas CBS3b.
OKHCINUTENLHO-
BOCCTaHOBHUTEJIHLHEIC
peakuuu

P ACKPBIBATH  CMBICII  U3y4YaCMbIX HOHHTHﬁ;
OHpeHeJ’IHTB BUA XHMHUYECKOMN CBA3H B
COCIMHCHHNH,

OHpeHeJ’IHTB CTCIICHb OKHUCJICHUA XHUMHYECCKOTO
JJICMCHTA I10 (I)OpMyJ'IC €ro COCIMHCHMUA,

XuMudeckas CBSI3b. KoBanentnas
(TonsipHast M HETIOJISIPHAsT) CBSA3b.
DNEeKTPOOTPULATENILHOCTh ~ XUMHYECKUX
sneMeHToB. MoHHas cBsa3b. CTeneHb

YceTHbIl  0ompoc;
IMucsMmeHHBII
KOHTPOJb;
Kontponbnas

https://resh.edu.
ru/
http:/alhimik.ru
https://hij.ru/
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OnpenensTh 3JIEMEHT (BemrecTBO) —
OKHUCJIMUTETh M  O3JIEeMEHT  (BEIECTBO) —
BOCCTaHOBHUTEJIb;

OOBSCHITH CYHTHOCTh MPOLIECCOB OKUCIECHUS U
BoccTaHoBNeHUs; CoOCTaBNsATh  DJIEKTPOHHBIM
OanaHc ¢ y4ETOM YHCIAa OTAAHHBIX U MPUHSATHIX
3JIEKTPOHOB;

CocTaBisiTh ypaBHEHUE OKHCJIUTEILHO-
BOCCTAaHOBUTEIbHOU peakuuu; Mcmonb30BaTh
TIPH BBITIOJTHEHUN Y4YeOHBIX 3aJaHUN TEKCTHI
yaeOHHKa, CIIPABOYHBIE MaTepHuabl
(meproandIecKyto CUCTEMY XHUMHYECKHUX
snemeHToB J. W. MenneneeBa, TaOmuIy
PacTBOPUMOCTH KHUCJIOT, OCHOBaHUM U COJIel B
BOJE, JJECKTPOXMMMUYECKUU PsJ HANPSKCHUN
METaJlJIOB);

OKHCIICHHSL. OKHCIUTENBHO-
BOCCTAHOBHTENBHBIE peakuuu. [Iporecch
OKHCIICHHS " BOCCTAHOBIICHHSI.
OKUCTUTENN U BOCCTAHOBUTEIH.
XUMUAYECKUH  DKCIEPUMEHT: H3yYeHUE
00pasioB BCIIIECTB METAJIIOB u
HEMETaJJIOB, B3aUMOICHCTBUE
THUAPOKCHU/IA IIUHKA C PACTBOpPaMH KHCIIOT U
LIEJIOYUEeH, MIpOBEJICHUE OTIBITOB,
WLTIOCTPUPYIOIINX TPUMEPEI
OKHCIINTEIbHO-BOCCTAHOBHUTEIBHBIX
peaknuii (TOpeHHe, peaky Pa3IoKeHNUS,
COCITUHCHMUS).

Xumuueckuii IKcnepumenm:
Hemoncmpayuu:

OnbITB, WUIIOCTPUPYIOIIME  IPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX
peaxiuii (ropeHue, peaxiuu

Ppa3IoXKEeHuUs, COCTUHEHNU)
Ilpakmuueckaa paboma Ne7 OnbIThI,
WLTIOCTPUP YIOIITHE TIPUMEPEI
OKHCIIUTEIbHO-BOCCTAHOBHTEIBHBIX
peaxmii (TopeHHe, peaKIiu

Pa3IoKeHHUs, COCTUHECHUS )

pabora;
TectupoBanue;

http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/vide
o-lessons

HWroro no paznery 15
PesepBHOe Bpemsi 3
O0mee 4YUCIO0 YacoB IO 68

nporpamMme
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9 KJIACC

yray0JeHne 3HaHur
OCHOBHBIX Pa3JIeJIoB
Kypca 8 knacca

MEePBBIX TPEX NEPUOJIOB, KaNUs U KaJIBIH 110 UX
noyiokeHuto B Ilepuoguueckoit cucreme JI. U.
Menneneesna.

Knaccudumumposats u Ha3bIBaTh
HEOpPraHMYECKUE BEILIECTBA U3YUYEHHBIX KJIACCOB.
OnmceiBaTh OO0IIHE XUMHYECKHE CBOHCTBA
BELIECTB PA3NIMYHBIX KJACCOB, MOATBEPKAATH
CBOMCTBa pUMepaMu MOJIEKYJISIPHBIX
YpPaBHEHUM XUMHUYECKUX PEaKIIHUil.

OnpenensaTe BUI XUMHUYECKOH CBA3M M THI
KPUCTAJJIMYECKOM PEIIETKU BELIECTBA.
[IporHo3upoBath  CBOHCTBAa  BEILECTB B
3aBUCUMOCTHU OT UX CTPOEHUSL.
BreicTpauBath pa3BEpHYyTHIE
YCTHBIE OTBETHI C ONOPOH

Ha HH(pOpMAIHIO U3 yuyeOHUKA U
CIIPABOYHBIX MaTepHualoBs,
HCIOJIb30BaTh HU3Y4YEeHHBIN
anmnapar Kypca XUMHUH

IMMCBMCHHBIC H

TPaMOTHO
TTOHSTUHHBIN

cucTeMa XMMHYECKHX 3JIEMEHTOB
A.UN. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B H3MEHEHHH CBOMICTB
XMMHYECKHX DJIIEMEHTOB MEPBBIX TPEX
MEPUOIOB, Kalmus, KaldblMi U HX
COEIIMHEHUH B COOTBETCTBHH

C TOJIOKEHUEM DIIEMEHTOB

B [lepuonndeckoil cucteMe M CTPOCHHUEM
UX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMHYECKOH
CBA3U. THUIBI KPUCTAJNIMYECKUX DPELIETOK,
3aBHCHMOCTh CBOWCTB BEIIECTBAa OT THIIA

KPUCTAJUIMYECKONM  peméTku U BUAA
XUMHUYECKOH CBSA3H.
Krnaccudpukarms u HOMEHKJIaTypa

HCOPraHN4YCCKUX BCUICCTB. XuMHuecKkue
CBOICTBa BC€IICCTB, OTHOCAIIUXCA
K pa3JIMYHbIM KJIaCCaM HCOPTaHUYICCKUX

COCIMHEHUA, reHeTHYeCKas CBSI3b
HEOPraHUYECKUX BEIECTB.

Xumuueckuit Ixcnepumenm:
Hemoncmpayuu:

O3HAKOMJIEHUE ¢ MOJIETISIMU

KPUCTAJITTUNICCKHUX peI]_IéTOK

ITuceMeHHBIN
KOHTPOJIb;
TecTupoBaHue;
Pemenue 3amau

Komnuectso
4acoB
o 2 DNeKTPOHHBIE
Ne HaumeHnoBaunue tem 2 4 ¥ Busl u popmbl UppOBLIE
° 23 84 Bujel nesteapHOCTH Cozepxanue 00ydeHus At 1 Gop (p )
/i POrpaMMBI 5 5§ g4 KOHTPOJISt obpasoBarebHbIe
2 89 E¢ €CypChl
oy o
Rl E] £8 pecyp
S S
~ =
Pasnea 1. BemecTBo U XMMHY€ECKHE PeaKIUU
1.1 | IoBropenue u 5 0 0 | XapakTtepuzoBaTh  XHUMHUeCKHe  djeMeHThl | Ilepuoanueckuii 3akoH. Ilepuoamueckas | YcrHbiii ompoc; | https://resh.edu.ru/

http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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HEOPTaHWYECKHUX BEIIECTB — METaUIOB H
HeMeTaJuIoB (Tpadura U anMasa),
CIIO’KHBIX BEUIECTB (XJIOpHIa HATPHS)

1.2

OCHOBHEIE
3aKOHOMEPHOCTHU
XUMHYCCKUX PEaKITHi

PackpbiBaTh CMBICT H3y4Ya€MbIX TMOHATUH U
MPUMEHSTD 3TU MOHATUS IIPU OMMCAHUU CBONUCTB
BEIIIECTB U UX MPEBpaLCHUH.
KnaccudumupoBaTh XUMHYECKHE PEAKIHUU 10
pa3nUYHbIM MIPU3HAKAM. VYcTaHaBIMBaTH
3aBHCUMOCTb CKOPOCTH XMMUYECKOI peakiiuu OT
pa3IUYHBIX (aKTOPOB.

IIporHo3upoBaTh BO3MOKHOCTH

NPOTEKAHMUS XHMHYECKHX IIPEBpAIICHUI B
Pa3NUYHBIX YCIOBUSAX.

OnpenensaTe OKHCIUTENb U BOCCTAHOBHUTENL B
OBP.

CocCTaBIATh 3JIEKTPOHHBIH OallaHC PeaKIuH.
IIpon3BOIUTHh BBIYMCICHUSA 10 XUMHUYECKUM
YpaBHEHUSM.

VYuacTBOBaTh B COBMECTHOH paboTe B Iape WiIH
Tpymme.

BeicTpanBaTe pa3BEPHYTbIE IUCbMEHHBIE H
YCTHBIE OTBETHI C OIIOPOI

Ha MHGOPMAIMIO M3 y4eOHWKAa M CIIPaBOYHBIX
MaTepHaloB, TPaMOTHO HCIOIb30BaTh
M3Y4YEHHBIN MOHATUHHBINA annapar Kypca XUMHH

Krnaccupukarnms XuMHIECKIX peakuuil 1mo
pasNMuHBIM MpH3HaKaMm (IO YUCIY |
COCTaBy  YyYacTBYIOIIUX B  PEAKIUH
BEIIECTB, 110 TeIJIOBOMY 3ddekTy,

10 H3MEHEHMIO CTeNeHell OKUCIIeHUs
XUMHYECKHX 3JIEMEHTOB,

o 00paTUMoCTH, o
KaTaln3aTopa).

OK30- W OSHIOTEPMHUYECKHE pEaKInHy,
TEPMOXUMHYECKNE YPaBHECHHS.

IlonsTHE 0  cKOpOoCTH  XMMMYECKOM
peaxmmn. [TorsTHE 00 0OpAaTHMBIX

U HEOOpAaTUMBIX XMMHUYECKHX DPEaKIHIX.
[loHATHE O TOMOTEHHBIX U TETEPOrCHHBIX
peaxkuusix. [lonsatue o katanuse.

[lonatne 0 XHMMHYECKOM DPAaBHOBECHHU.
@DakTophl, BIUAOIUE HAa  CKOPOCThb
XUMHUYECKOH PEaKUud U  IOJIOKEHUE
XMMHYECKOTO PAaBHOBECHS.
OKHCIUTETPHO-BOCCTAHOBHUTEIILHBIC
peaKuuy, 3JIeKTPOHHBIN OasaHc
OKHCJINTEIHHO-BOCCTAHOBUTEIIHHON
peakuuu. CocraBnenue ypaBHEHUI
OKHCJINTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ HCIONB30BaHMEM  MeToja
3JIEKTPOHHOTO OanaHca.

Y4acTHIO

Xumuueckuit 3xcnepumenm:
Hemoncmpayuu:

HccrenoBanre 3aBUCUMOCTH  CKOPOCTH
XAMHYECKOH pEaKkIHd OT BO3ICHCTBUSL
pa3Iu4YHBIX (PAaKTOPOB.

OnpIThl, WUIIOCTPUPYIOIIKE  MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX
peaximii (ropeHne, peaKIiu

VYeTHBIH  onpoc;
IIucemenHbIi
KOHTPOJIb;
KonTtponsHas
paborta;
Tectuposanue;
Pewenue 3anau

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons

47




Pa3IoXKEHUS, COSTUHEHU ).

Botuucnenusa:

KOJIMYECTBA BEIIECTBA, 00bEMA U MaCChI
pEeareHToB WIK MPOAYKTOB IO

YpaBHEHUSAM XUMHUUYECKHUX peaKIHii

1.3

DneKTpoIuTHYIeCKast
JUCCOLMAIYSL.
XUMHUECKUE PeaKkIuu
B PacTBOpax

PackpbiBaTh CMBICH H3y4aeMBIX IOHATHH, a
TaK)Ke CMBICII TEOPHU

INEKTPOIUTHUECKOI TUCCOLMALIUH.

OOBSICHATD TPUYUHEI

3JIEKTPOIIPOBOAHOCTH  BOAHBIX  PacTBOPOB
BEIIECTB, pa3NuyaTh ciaabble W  CHIbHBIC
3JIEKTPOJIHTHI.

CocCTaBnATh ypaBHEHUS IUCCOLHUALUU KHCIOT,
mieo4ed M Colled, MOJHBIE M COKpaIEHHBIE
VUOHHBIC YPaBHEHUS XMMMUYECKHUX PpEaKLUH
MOHHOTO0 OOMEHa, KpaTKue MOHHBbIC ypaBHEHHs
MPOCTBIX peaKUUil TMIPONIN3a COTIEH.

XapakTepu3oBarh 00LIMe XUMUYECKHE CBOMCTBA
BEIIECTB Pa3IM4YHBIX KIIACCOB HA OCHOBE TEOPUU

3JIEKTPOIIMTUUECKOMN JIACCOLMALINY;
TIOTBEPIKIATh CBOWCTBA pUMepaMu
MOJICKYJSIPHBIX M  HOHHBIX  ypaBHECHHUH

XUMHYECKHX PEaKLH.

Pemate skcriepuMeHTaIBHBIE 33/1a4H 10 TEME.
[l1aHUpOBATh U OCYIIECTBIATh Ha IPaKTHKE
XUMHYECKHE

OKCIICPUMEHTHI, MpOBOJUTH
JCJIaTh BBIBOBI 11O PE3YyJIbTaTaM
SKCIIEPUMEHTA MPH MPOBEACHUH JTa00PATOPHBIX
OTIBITOB M MPAKTHYECKHUX PaOOT.

CrnenoBate mpaBuiaM Oe30macHONH paboOTH B
JTabopaTopyUy IPH MCIOJIB30BAHUH XUMHUYECKON
HOCYIBl B 000PYIOBaHHSI.

[IpoBOANTH BBIYMCIICHHS 10 XUMHUYECKUM
YpaBHEHHSM.

Y4acTBOBaTh B COBMECTHOH paboTe B mape WiH
rpyImme.

HaOII0AeHHS,

Teopust 3JIEKTPOIUTUYECKOI
JUCCOLAALUY. DIEeKTPOIUTHI u
HEANEeKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M IUCCOLMAILIMY BEIIECTB

C Pa3IMYHBIMH BHIAMH XUMHYECKOH
cBsa3u. Crenenp nquccormanmi. CHIBHBIE U
CI1a0bIe AIMEKTPOIIHTHL

Peaknun  wmoHHOTO 00MeHa. YcloBus
MPOTEKAHHUS pPeaKIWii HOHHOTO OOMCHA,

MOJIHBIE M COKpAaIlEHHbIE  HMOHHBIE
ypaBHeHUs peakiuil. CBOWCTBa KHUCTIOT,
OCHOBaHUH u coneit B CBETE

NPEICTABICHUH 00 3IIEKTPOIUTHYECKOI
nucconpanuu. KadecTBeHHbIE peakiuy Ha
noHbl. [loHsATHE O THUApONIN3E COJIEH.

Xumuueckuil IKcnepumenm:
Jemoncmpayuu:

HccnenoBanne 3JIEKTPONIPOBOAHOCTH
pacTBOpoOB BEIIECTB, nporecca

JIUCCOMAIMH KUCIIOT, IIEI0YeH

U cojell (BOSMOXXHO  HCIOJIb30BaHHUE
BUJIEOMATEPHAIIOB).

OnbITB, WUIIOCTPUPYIOUINE  NPHU3HAKH
OPOTEKAHUS PEaKIUii HMOHHOTO OOMEHa
(oOpa3oBaHue ocajaka, BBIJEICHHUE Tas3a,
o0pa3oBaHUE BOJEI).

Pacrnio3HaBaHie HEOPraHUYECKHX BELIECTB
C TMOMOIIBI0 KAaYEeCTBCHHBIX pPEaKIUi Ha
HOHEI.

Jlabopamopnuiii onvim:

VYerHbli onpoc;
IInceMeHHBIH
KOHTPOJIb;
KonTtponsHas
pabora;
IIpaktuueckas
paborta;
TecTupoBaHue;
Pemenue 3amau

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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BeicTpanBath pa3BEépHYTHIE NHCHMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH

Ha HH(pOpMAIHIO U3 yuyeOHUKA U JPYTUX
HUCTOYHMKOB HHOpManuU, B TOM
Hurepuera

YHUCJIC

Wzydaenue MIPU3HAKOB TIPOTEKAHUS
peaKknuy HOHHOTO OOMEHa B pacTBOPax
AIEKTPONHUTOB (C 00pa3oBaHWMEM OCajKa,
BBIJICTICHUEM Tra3a, 00pa30BaHUECM BOJIbI).
Ilpakmuueckasn paboma:

Me 1. Perienne sKCrIepUMEHTAIBHBIX 3a/1a4
10 TeMe.

Boiuucnenusn:

10 YPABHCHHSM XUMHUYCCKUX PEAKIUN

Hroro no pazneny 17 2
Pa3nen 2. HemMeTaJIbl M MX COETUHEHMSI
2.1 | O6mas 4 1 OOBSICHATH 00IIUE 3aKOHOMEPHOCTH OOmiass  xapakTepucTHKa  TajoreHoB. | YcTHeIM ompoc; | https://resh.edu.ru/
XapakTepucTruka B HU3MCHCHHH CBOWCTB HeMmeTaunioB u uXx | OcobeHHOCTH CTpPOCHHUS aToMoB, | [TuceMeHHBIH http:/alhimik.ru
XUMHUYECKUX COCIMHEeHUI B MpeJeiax MajblX MEepPHOJOB M | XapaKTepHbIC CTeTeHU OKHCJICHHS. | KOHTPOJIb; https://hij.ru/
3JIEMEHTOB VIIA- rmaBHBIX moarpynn [lepmommueckoit cuctemsbl | CtpoeHne wu  ¢usudeckue  cBoiictBa | KoHTponpHas http://c-
TPYIIIBL XAMHYECKHX 3JIEMEHTOB C YYETOM CTPOCHHS MX | NMPOCTHIX BEIIECTB — [AJIOTCHOB. paborTa; books.narod.ru/
Tanorenst aTOMOB. XuMu4eckue cBoicTBa Ha mpumepe xiopa | [Ipaxtuueckas https://1sept.ru/
Xapaktepu3oBaTh (HU3MUECKHE M XUMHYECKHE | (B3aMMOJEHCTBUC c MeTamiamu, | paboTa; https://iu.ru/video-
CBOMCTBA IPOCTHIX BENIECTB TaJIOTCHOB (Ha | HEMeTaJUlaMU, IIeJI0YaMH). TectupoBanue; lessons
HpHuMepe XJIopa) U X10pOBOAOPOI. ComsHast ~ kuciora, | Pemrenne 3agau
CIIOXHBIX BEIICCTB (XJIOPOBOJOPO/A, XJIOPHAA | XUMHYECKHE  CBOMCTBA,  IOJyYEHHE,
HATpHsI), CIIOCOOBI UX TONYYCHHUs, MPUMEHEHHe | mpuMeHeHue.  JlelicTBHe  xmopa  u

1 3HaYCHHE B TIPUPOJIE U KI3HH YEIIOBEKA.
OmnpenensiTb XJI0pUA-HOHBI B PACTBOPE.
[lnanupoBaTh M OCYIIECTBISATh Ha IPAKTHKE
XUMHUUYECKHE

9KCIIEPUMEHTHI, ITPOBOANTH HAOIIOJeHUS,
JIeTIaTh BBIBOABI IO pe3yibTaTaM dKCIIEpUMEHTa
IpU TIPOBEJCHUH JIA0OPATOPHBIX ONBITOB M
MPAaKTUYECKUX PadoT.

CnenoBate mpaBuiaaM Oe30macHOW pabOTHI B
7a00paTOpUN MPH UCIOIB30BAHUH XMMUYECKOI
MOCYZBI U 000PYIOBAHUSI.

BricTpauBath pa3sBEpHYTbIE IUCBMEHHBIE U
YCTHBIE OTBETBI C OIIOPOI

XJIODOBOZOPO/a HAa OPraHW3M YeJIOBEKa.
BaxnHeiinme XJIOpUABI M HX HAXOXKICHUE B
TIpHUpOJIE.

Xumuueckuii IKcnepumenm:
JHemoncmpavyuu:

OmnbITHI, OTpaXkaromre GU3NICCKUE 1
XIMHYECKHEe CBOWCTBA TaJOTCHOB W WX
COCIMHEHUH (BO3MOXKHO WCIIONb30BaHHE
BUJIEOMATEPHAIIOB).

OsHakomiieHHe ¢ 00pa3laMu XJIOPHUJIOB
(ranmoreHuIOB).

Jlabopamopnuwiit onvim:

W3ydeHue CBOMCTB CONSAHOM KUCIOTBHIL.
IIpoBeneHne KaueCTBEHHBIX peakUUil Ha
XJIOPU/I-UOHBL.
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Ha WHGOPMANNIO U3 Y4eOHWKA M CIPaBOYHBIX
MaTepHajoB, TPaMOTHO HCTIOJIH30BaTh
W3Y4EHHBIN OHATUINHBIN

anmnapaT Kypca XHUMHH.

Ilpakmuueckan paboma

Ne 2: TlomyueHmWe CONSHOW KHCIIOTEHI,
HU3ydeHHe €€ CBOMCTB.

Boiuucnenusn:

10 YpPaBHEHMAM XHUMHUUECKUX PEaKIHMH,
€CIIM OJIMH M3 PEareHTOB JIaH B M30BITKE

2.2

O6mas
XapakTepucTuka
XUMHYECKUX
3JIEMEHTOB
VIA-rpymmer. Cepa u
€€ CoeIMHEHHU

OObBsicHATH ~ OOImIME  3aKOHOMEPHOCTH B
HU3MEHEHUU CBOMCTB JIEMEHTOB

VIA-rpynnel M HX COEIMHEHUH C Yy4ETOM
CTPOEHUS UX aTOMOB.

XapakTepu3oBaTh (U3UUECKHE M XUMHUYECKHCE
CBOHCTBAa MIPOCTOTO BEUIECTBA CEphl M €&
COEIMHEHUH (CepoBOIOPO/AA, OKCHIOB CEpHI,
CEpHOW KHCIIOTHI, CyTb(paTOB), CIIOCOOBI HUX
MOTy4CHHMS, IPUMEHEHNE U 3HAUCHHE

B IIpPUPOJE MU XHU3HMU uenoBeka. OIpenensiTh
HaJIn4yKe Cynb(haT-HOHOB B PacTBOPE.
OOBACHATH CYIIHOCTh IKOJIOTHYECKUX MPoOIIeM,
CBSI3aHHBIX C MepepabOTKOI COeANHEHUIT CepBl.
IImanupoBaTh M OCYLIECTBISATh Ha IPAKTHKE
XUMHYECKHe

9KCIICPUMEHTBI,  NPOBOAMTH  HAOIIOICHUS,
JieT1aTh BBIBOAEI T10 Pe3ybTaTaM

IKCIIEPHMEHTA.

CreroBaTh TpaBWiiaM Oe30macHoil paboTel B
nabopaTopuu

MPU HCIONB30BAHUN XUMHYCCKOH MOCYABI U
06opynoBaHuUs.

[Tpou3BOMUTH BBIYUCIEHUS 1O XUMHUYECKUM
YpaBHEHHUSIM.

Hcnonp30BaTh TpU  BBIMOJTHEHUH Y4YEOHBIX
33IaHUA  TEeKCThl  y4eOHWKa, CIpPaBOYHBIE
MaTepHabl (ITeproamyeckyro cucTeMy
xumuueckux snemeHtoB J[. W. Menneneesa,
TaOIHUIy PACTBOPHUMOCTH KHCJIOT, OCHOBaHUN U
colled B BOAE, DJIEKTPOXUMHUYECKUH psijg
HaNPsHKEHUH METaJIJIOB).

OOmmas xapakTepHuCTHKa 3JeMeHTOB VIA-
rpynnel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHBIE CTENECHH

OKHCIICHHS.

Crpoerne ©  (u3HYecKHe CBOHCTBA
MIPOCTBIX BEHIECTB — KHCIOPOJAA U CEPBI.
AJoTponHble MOAN(DHUKALUA KUCIOPOia U
cepbl. XUMHUYECKHE CBOHCTBA CEPEI.
CepoBozmopon, cTpoeHHe, (DU3UUECKHE U
XUMHUYECKHUE CBOMCTBA.
Oxcumpl  cepbl  Kak
KUCJIOTHBIX OKCHJIOB.
CepHas kuciora, pu3ndecKue u
XMUMHYECKHE CBOWCTBa  (0OImme  Kak
NpEeACTaBUTENs.  Kiacca  KHUCIOT |
cnenuduyeckue). XUMHUYECKHE PEaKInH,
JeXalKue B OCHOBE IPOMBIIIJICHHOTO
C11oco0a MoJIy4eHus CEpHOI KHUCIIOTHI.
IIpumenenue. Conu cepHON KUCIIOTHI,
Ka4eCTBEHHAsl Peaklys Ha CyJb(paT-uoH.
Haxoxnenne cepel u €€ COenMHEHWH B
npupoje.  XUMHUYECKOE  3arpsi3HEHUE
OKpY’Karolleil cpelibl COeIMHEHUSIMU

cepbl (KHCJIOTHBIE JOXKIH, 3arpsi3HEHUE
BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
NpEeOTBPAIICHHS.

Xumuueckuit Ikcnepumenm:
JHemoncmpavyuu:

OsHakomiieHHE ¢ 0OpaslaMu cepbl H eé
COE/IMHEHUSIMU (BO3MOYKHO MCIIOJIb30BaHHUE
BUICOMATEPHAJIOB).

npeaACTaBUTEIIN

VYerHbli onpoc;
IInceMeHHBIH
KOHTPOJIb;
KonTtponsHas
pabora;
IIpaktuueckas
paborta;
TecTupoBaHue;
Pemenue 3amau

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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Hcrnonb30BaTh TpHW  BEITIOJHEHWH — yUeOHBIX
33JlaHUil M B TIIPOLIECCE HCCIIEA0BATEIbCKOM

JESATEIBHOCTH HAaY4HO-TIOIYJISIPHYIO
JIUTEpaTypy XUMHUYECKOTO COJIepXKaHuU,
CIIPaBOYHbBIE

MaTepHaisl, pecypcel HTepHeTa.

HaGmonenne  mporecca
caxapa 1noJ| 1elCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCIIOTHI.
Ilpakmuueckaa padoma Ne3: V3ydeHue
XUMHYECKHX  CBOWCTB  pa30aBlICHHOMN
CepHOI KUCJIOTBHI. IIpoBenenue
KayeCTBEHHOW pPEaKIMy Ha CyNb(aT-uoH U
HAOJTIOICHUE MPU3HAKA e€ MPOTECKAHUS

0o0yrIMBaHuUs

2.3

O6mas
XapakTepHucTHKa
XUMHUYECKHX
3JIEMEHTOB
VA-rpynmnsl.

A3zot, ¢ochop m wux
COCIMHCHUS

OObBsicHATH ~ OOImIME  3aKOHOMEPHOCTH B
M3MEHEHHHU CBOWCTB JIEMEHTOB

VA-Tpynmsl u U©X COCOUHEHHH ¢ yd&ToM
CTPOCHHS X aTOMOB.

Xapaktepu3oBaTh (DU3HYCCKHE ¥ XHUMHYCCKHE
CBOI{CTBa IIPOCTHIX BeIecTB a30Ta u (ocdopa u
UX COCNMHCHWH (aMMHMaka, cojiedl aMMOHWS,
a30THOMU

KUCIIOTBI, HUTpaToB, okcuaa ¢ocdopa (V) u
dhochoproit kuCIOTHI, HochaTor), crocoObl UX
MOJIYy4YCHUsA, IPUMCHCHUEC U 3HAYCHUEC B IPUPOIC
" )KU3HU YCJIOBCKA. OHpe[[eJ'IHTI) HOHbI aMMOHUS
u ocdat- MoHBI B pacTBOpeE.

OOBACHATH CYLIHOCTH 3KOJIOTHUECKUX MPobIieM,
CBSI3aHHBIX C HAXOXKICHHEM COCANHEHHUH a30Ta U
thocdopa

B OKpyxaromed cpene. [lmanupoBate U
OCYIIECTBIISTh HA MPAKTHKE XUMHYCCKHE
IKCIIEPUMEHTBI, ~ NPOBOAMTH  HAOIIOJCHUS,
JCJIaTh BBIBOBI 110 PE3YyJIbTaTaM

SKCIICPUMEHTA MPH MPOBEACHUM JTa00PATOPHBIX
OIIBITOB M MPAKTHYECKOH PabOTHI.

CrnenoBath mpaBuiiaM 0€30MMacHOM

paboTel B J1a0OpaTOpUU MpPH HCTOJIH30BAHUH
XUMHYECKOH MOCyIBl 1 000pYIOBaHHSI.
[Ipou3BOANTE BBIYUCICHHS MO XHUMHYECKUM
YpaBHEHHSM.

Hcnonp3oBaTh TpH  BBINOJHEHUH  Y49EOHBIX
3aJaHUi  TEKCThl  y4eOHMKa, CIIpaBOYHBIE
MaTepuabl (TIepHoIYECKYIO cUCTEMY

OOmiasi XapaKkTEepUCTHKA 3JIEMEHTOB VA-
rpynnel. OcCOGEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTCIICHH

OKHCIICHHSL.

A30T, pacmpocTpaHeHHE B TIPUPOJE,
¢u3ndeckne W XWMHYECKHE CBOWCTBA.
KpyroBopoT azota B mpupoe.

AMMHaK, ero (QHU3MYECKHEe U XUMHUYCCKUE
CBOMCTBA, NOJyYSHHUE U IPUMEHEHHE.
Conu aMMmoHHs, U©X (QU3HYECKUE H
XUMHYCCKHE  CBOWCTBA, MpPUMCHCHHE.
KauecTBeHHast peakiiys Ha HOHBI AMMOHHUS.
A3oTHast  kucioTra, €€  IOJyYeHHue,
¢usndeckne W XHMHYECKHE CBOHCTBA
(o0mue Kak MpeacTaBUTEIS Kiacca
KHCJIOT u crieruuyeckme).
Hcnonp3oBaHue  HUTPAaTOB W cojieid
AMMOHHUS B  KaueCTBE MHUHEPATbHBIX
ynoOpeHnii. XWUMHYECKOe 3arps3HEHHE
OKpYKalolIeH cpelibl COeIMHEHUSIMU a30Ta
(KHCIIOTHBIE JIOXK/IH, 3arpsI3BHEHUE BO3/1yXa,
TIOYBHI ¥ BOJOEMOB).

dochop, awIOTpONHbIE MOAUPUKAIHH
¢dochopa, dusnyeckue €U XUMHUYCCKHE
cBoiictBa. Okcua docdopa (V) u
¢dochopHas kuciora, (QUINUECKUE W
XUMHYCCKHE CBOWCTBA, MOy YCHUE.
HUcnonp3oBanue ¢docdaroB B KadecTBe
MUHEPAITBHBIX YI00OPCHUH.

XUMUYECKUH SKCTIEPUMEHT:

VYerHbll  onpoc;
IInceMeHHBIM
KOHTPOIIb;
KonTtponbnas
paborta;
IIpaktuueckas
paborta;
TectupoBanue;
Pewenue 3anau

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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xumudeckux siementoB J[. WM. Mengeneena,
TaOIHUIy paCTBOPHMOCTH KHCIIOT, OCHOBAHUN U
colled B BOAE, DIIEKTPOXUMHUYECKUH psif
HaNpsOKEHUH METalIoB).

JemoHcTpamuu:
O3zHakoMJICHHE c
CBOMCTBaMH a30Ta, Gocdopa
u ux COCIIMHCHUIA (BO3MOXHO
HCIIOJb30BaHUE BUJICOMATCPHAIIOB).
O3HakoMJICHHE C OOpa3liaMH a30THBIX H
(bochopHBIX yIoOpeHHI.

[onyuenwue, cobupanue, pacrio3HaBaHUE U
H3YyYCHUE CBOIICTB aMMHAKa.
BsaumoneiictBue KOHLEHTPUPOBaHHOU
A30THOW KHCJIOTBI C MeIbI0 (BO3MOXKHO
HCTIOJF30BaHUE BUACOMATEPHAIIOB).
Jlabopatopreie  ombITH:  [IpoBemeHue
KayeCTBEHHBIX PeaKIUil HA NOH aMMOHHS U
¢docdar-oH, M H3yueHHE NPHU3HAKOB HX
POTEKAHUS.

Ilpakmuueckasn paboma

Ne 4: TlonydyeHue aMMuaKa, U3y4eHHE €ro
CBOWCTB.

Buviuucnenusn:

0 YPAaBHCHHUSAM XUMHUYECKUX PEaKINH

(uznIecKuMHU

2.4

O6mas
XapakTepucTika
XUMHYECKUX
3JIEMEHTOB
IVA-rpymisr.
Yrnepon u
Kpemnnii, u
COCIMHEHUS

ux

OObBsicHATH ~ 0O0OmMEe  3aKOHOMEPHOCTH B
W3MEHEHHHU CBOWCTB JIEMEHTOB

IVA-rpynnel ¥ uX coequHeHHd c y4€ToM
CTPOEHHMS X aTOMOB.

XapakTepuzoBaTh (U3MUECKHE M XUMHUYECKHE
CBOHCTBAa TIPOCTBIX BEIIECTB yIjiepoja W
KPEeMHHUS U UX COEAMHEHHH (OKCHIOB YIIeposa,
YTONBHOW  KHCJIOTBI, KapOOHAaTOB, OKCHJA
KpeMHHUS,

KPEMHHUEBOU KUCIOTHI, CHIIMKATOB), CITIOCOOBI UX
MOJIy4eHHs, IPIMEHEHNE U 3HAYCHHUE B IPHPOJIE
U KM3HU denoBeka. OOBACHATH NPUYNHHO-
CJIC/ICTBEHHYIO CBSI3b: CTPOEHHME BEIeCTBA —>
CBOMCTBa

— IPUMEHEHUE — Ha NpUMeEpax COECTUHEHUI
yrieposa u kpeMHus. OnpenensiTs kKapooHaT- U
CUJINKAT-UOHBI B PACTBOPE.

OO0mIast XxapakTepuCTHKa AIIeMeHTOB [VA-
rpymnnbl. OcCOOCHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHBIC CTETICHH

OKHCJICHHS.

VYriepoxa, amIioTponHble MoIUpUKaIMH,
pacripocTpaHeHHe B IPUpoAe, HU3HIECcKHe
U XUMUYECKUE CBOKCTBA.

Ancop6musi.  KpyroBopor yriepona B
Ipupoe.

Oxcuapl  yriuepona, uX (GHU3MYECKHE |
XHUMHUYECKHUE CBOMCTBA, JICMCTBUE

Ha OKMBBIE OpPraHM3MBI, IIOJNydeHHE U
MIPUMEHEHHE. DKOJOTHYECKHE MPOOIeMBl,
CBsi3aHHBIE C oOkcuaoMm yriaepoxa (IV),
TUIIOTE3a  TJI00aJNBbHOTO  MOTEIUICHUS
KJIMMAaTa, MapHUKOBBIA 3(h(eKT.

VYerHBI onpoc;
ITuceMeHHBIiM
KOHTPOJIb;
KonTtponbHnas
paborta;
IIpaktuueckas
pabora;
TectupoBanue;
Pemenne 3anau

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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OOBSICHITD CYIITHOCTH SKOJIOTHYECKHUX MPOOIIeM,
CBSI3aHHBIX C HAXOXJICHUEM YTJIIEKHCIIOTO Ta3a B
OKpYyXarolien cpezne. [loaTBepxnath
0COOCHHOCTH COCTaBa OpPraHMYECKHUX BEILECTB
NpUMEpaMH MPOCTHIX COeTMHEHHU (METaH, 3TaH,
STHJIEH, alleTUIICH, STaHOJ, TIMLEPUH, YKCyCHas
KHUCIIOTa), B3aUMOCBSI3b

HEOpraHMYEeCKHX COEAMHEHUI yriepoma u
OpPTraHUYECKUX BEIECTB.

OnwuceIBaTh pojib OENKOB, )KHPOB U YTIIEBOIIOB B

(YHKIIMOHMPOBAaHWM  JKMBBIX  OPTraHHU3MOB,
COCTaB HPUPOTHBIX HCTOYHHUKOB
YTJIEBOJOPOIOB, X POIIb

B OBITY ¥ ITPOMBIIIUICHHOCTH.

IIpoBouTh  BBIYMCICHHSA 10 YpPaBHEHUAM

XUMUYECKHUX PEaKIMM.
IInanupoBaTh M OCYLIECTBIATH
XUMHYECKHE

SKCIEPUMEHTBI,  MPOBOIUTH
JieNiaTh BBIBOJIBI TI0 pe3yJIbTaTaM
9KCIIEPUMEHTA IIPU MTPOBEICHUN JTa00PATOPHBIX
OTIBITOB ¥ MPAKTHYECKHUX PAOOT.

CrnenoBate mnpaBmiaaM Oe3omacHOi paboTel B

Ha IIpPaKTHKe

HaOII0ICHHS,

nabopaTopuu
IpPH HCIIOJB30BAHMM XUMHUYECKOH MOCYABI U
00opyIoBaHUs.
Hcnonb3oBaTh MpH  BBINOJHEHHH  y4eOHBIX
3aJJaHuil  TeKCThl  y4eOHHMKA, CIIPaBOYHbIE
Marepuabl (ITepuoaunyeckyro CHCTEMY

xumudeckux syemeHtoB J[. U. Menpaeneena,
TaOJIUIy pACTBOPHUMOCTH KHCJIOT, OCHOBaHUN U
COJICH B BOJIE, AMEKTPOXUMHUICCKAN P
HaINpsHKEHUH METaJlJIOB)

VYronpHas KucaoTa ®W €€ CONHM, WHX
¢usmyeckne W XHMHYECKHE CBOMCTBa,
MIOTy4eHHUE ¥ IPUMEHEHHE.

KauecTBeHHass peakuust Ha KapOoHat-
noHsl. Vcrionp3oBanme kapOOHATOB

B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBOHauaNBHBIE OHATHS

00 OpraHMYecKHX BEIIECTBaX KaK

0 COCIMHEHHWAX yriepofa (MeTaH, 3TaH,
STWIIEH, aleTWICH, O3TaHOJ, IJUIEPHH,
YKCYCHasl KHCJIOTa).

[IpuponHble HCTOYHHWKH YTIEBOIOPOAOB
(yrounb, mpupoIHEIii Ta3, He()Th), IPOIYKTHI
uXx nepepadoTku (OEH3MH), UX POJIb B OBITY
Y IIPOMBIIIUICHHOCTH.

[lonsiTe 0  OHONOTMYECKH  Ba)KHBIX
BEILlECTBaX: JKUpax, Oelkax, yrieBouax — u
UX POJIH B )KU3HH YEJIOBEKA.
MarepuanbHOE eIUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIMHCHUH.

Kpemumuii, ero ¢usnueckne u XUMHIECKHE
CBOMCTBa, TIOJlydeHWE U NPUMEHEHHE.
Coenunennst kpeMHus B pupoje. O6mue
TIPEACTaBICHNUS

00 okcuzme kpemuus (IV) m kpemHHEBO
KHUCJIOTE.

CunMkatel, WX HCIOIB30BaHHE B OBITY,
MeJIUIMHE, IIPOMBIIIICHHOCTH.
Baxnelinye CTpOUTENbHBIE MaTEpUAJIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OETOH,
xkene300eToH. [IpoOiemsr  Ge3omacHOTO
HCTIONIb30BAHUSA CTPOUTEIBHBIX
MaTepHaJIOB B TIOBCETHEBHOH >KH3HU.
Xumuueckuit Ikcnepumenm:
JHemoncmpayuu:

Mogenn  KpUCTAUIMYECKUX
anmMasa, rpadura, dpymiepeHa.

pemeTok
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O3HaKOMJICHHE C TIPOIECCOM aaCcOpOITUU
PacTBOPEHHBIX BEILIECTB

AKTUBHPOBAHHBIM YITIEM M YCTPOHCTBOM
MIPOTHBOIa3a.

O3HakOMJIEHHE C IPOAYKIMEeH CUIIMKaTHOM
MIPOMBIIIICHHOCTU (Buneomarepuansi:
CHJIMKATHAsI IPOMBIIIJIEHHOCTB).

Mojenu MONEKyJ OpraHUueCKUX BEIIeCTB.
Jlabopamopnutii onvim:

[omydaenue, cobupanue, pacro3HaBaHUE U
H3y4eHHE CBOMCTB YIJIEKHCIIOTO rasa.
IIpoBeneHue KayecTBEHHBIX peakUUd Ha
KapOOHAaT M CHJIMKAT-HOHBI U H3YyYCHHE
MIPU3HAKOB MX MPOTEKAHUS.
Ilpakmuueckasn paboma:

Ne 5. TlomyueHue YIJIEKHCIIOTO
U3YYEHHUE €TI0 CBOMCTB.

Buiuucnenusa:

110 YPaBHCHUAM XUMHUYCCKUX peaKuHﬁ

rasa,

Wroro no pazneny

25

4

Paszgen 3. MeTanjibl M UX COeAMHEHUS

3.1

OO0mume
METAaJIOB

CBOICTBa

4

0

PackppiBaTh CMBICT HM3y4aeMbIX MOHATUH U
HpI/IMeHSITI) OTHU ITOHATUA l'[pI/I OIIMCaHUU CBOﬁCTB
BEIIIECTB M UX MPEBPAIICHHA.

OOBsACHATH  OOIIHME  3aKOHOMEPHOCTH B
W3MEHEHNH CBOMCTB DJIEMEHTOB- METAIOB U MX
COCIMHEHUH ¢ YIETOM CTPOCHHS UX aTOMOB.
XapakTepu3oBaTh CTPOCHHE METAJUIOB, OOIIHE
(hu3nvecKre M XMMUYEeCKHE CBOWCTBA METAJUIOB.
XapakTepu3oBath 00IIHE CIOCOOBI MOTYyYEHHs
METAaJLJIOB.

OmnuceIBaTh CHOCOOBI  3AIUTHI
KOPpO3UH.

CrnenoBath mpaBuiaM 0Oe30MacHOl pPaboTHl B
1ab0paTOPHUU TIPU UCTIOIB30BAHUN XUMHUIECKOMH
HOCYZIbl ¥ 000pyJOBaHHSI.

MCTaJlJIOB OT

OOmiast  XapakTePUCTHKA  XUMHYECKUX
9JIEMEHTOB — METaJUIOB Ha OCHOBaHUHU UX
nosioxxeHus B Ilepuonuueckoil cucreme
XUMHUYECKHUX HJIEMEHTOB

AWM. MenneneeBa U CTPOEHHSI aTOMOB.
Crpoenue MetamuioB. Meramiuueckas
CBA3b M METaJNINYECKast

KpHUCTaJIM4ecKas peréTka.
ONEKTPOXUMHUYIECKUHA Pl  HaNpsDKEHUH
MeTaioB. Duznueckne W XUMUYECKUE
cBoiictBa MetaioB. OOmmue CcrocoObI
nosny4yeHus: Merajuios. [lonarue

0 KOPPO3HWH METAJJIOB, OCHOBHBIE CTIOCOOBI
3aIUTHI UX OT KOPPO3HH.

VYerHbI  onpoc;
IIucbmeHHbII
KOHTPOIIb;
IIpaktuueckas
paborta;
TecTupoBaHue;
Pemenue 3amau

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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Ilpon3BoauTh BBIUKMCICHHUS TI0 YpaBHEHUSIM
XUMUYECKUX peakLui, €ClIM OJIUH U3 PEArcHTOB
COJIEP>KUT IPUMECH.

Y4acTBOBaTh B COBMECTHOH paboTe B mape wiu
Tpymrme.

Hcnonp30BaTh TMpH  BBIMOTHEHUH — yYCOHBIX
3alaHUi  TCKCTHI ~ yY4COHWKA  CIPABOYHBIC
MaTepHabl (ITepuoamnyeckyro CUCTEMY
xumudeckux snemeHtoB J[. U. Menpaeneena,
TaOJHUIy paCTBOPHMOCTH KHCJIOT, OCHOBAHUN U
coJiedl B BOZIE, DIIEKTPOXUMHUUECKHUN psif
HaNpsDKEHUH METaJIIOB).

CmnaBel (CTanmb, YyryH, AIOPATIOMUHUH,
OpoH3a) M WX MpHUMEHEHHE B OBITY H

MIPOMBIIIICHHOCTH.
Xumuueckuit 3xcnepumenm:
Hemoncmpayuu:

OO0pa3ipl METaNIOB U CIUIAaBOB. V3yueHue
pe3ynbTaToB KOPpO3uu METaJUIOB
(BO3MOXKHO HCIOJIb30BaHUe
BHJIEOMATEPHAJIOB).

Jabopamopnwie onvimoi:

O3zHakoMJICHHE C 00pa3laMu METaJUIOB H
CIIJIABOB, MX (PM3UIECKUMH CBOHCTBAMH.
Buviuucnenua:

10 YPaBHEHUSIM XHMHYECKHX DEaKIHH,
€CIH OJMH U3 pEeareHTOB COJAEPXKUT
IpUMecH

3.2

16

OOBsicHATH ~ OOIIME  3aKOHOMEPHOCTH B
U3MEHEHUHU CBOMCTB IEMEHTOB-

METaJIJIOB U UX COCJUMHEHUI B IPYyIIaX ¢ y4ETOM
CTPOCHUS UX aTOMOB.

XapakTepu3oBarh (U3NUECKHE ¥ XUMUYECKHUE
CBOHMCTBA TIPOCTHIX BEIIECTB METANIOB M HX
COEMHEHUH (OKCHAOB, THUAPOKCHIOB, COJEH),
CIOcOObl WX TIOJNyYCHHUs, NPUMEHEHHE U
3HauCHHE

B NPUPOJIE M KHU3HU YEJIOBEKA. Y CTaHABINBATH
NPUYUHHO- CIIEACTBEHHYIO CBS3b: CTPOEHHE
BEIleCTBA —> CBOWCTBA —> IPHUMEHEHHE — Ha
MIpUMeEpax N3y4aeMbIX BEIIECTB.

Pacro3HaBaTh C TOMOIIBIO  KaueCTBEHHBIX
peaxImii HOHBI METAJUIOB: MarHus,

KaJblys, aTlOMUHMSA, IMHKa, xene3a (II) u
senesa (I11), menm (I1).

Jloka3eiBaTh aM(OTEpHBIN XapakTep OKCHIOB U
THUIPOKCUIOB aIFOMUHUS U

IIHKA.

IInaHupoBaTh M OCYLIECTBIATh HAa NPAKTHKE
XUMHYECKHE

[llenounblie MeTaIBI: TIOJIOKEHUE

B [lepuonnueckoil cucreMe XUMHUYECKUX
anemeHToB /[.. MenneneeBa, cTpoeHue ux
aTOMOB, HaXOXKJIEHUE B MPUPOJIE.
dusnyeckue U XUMUYECKHE CBOMCTBa (Ha
npuMepe Hatpus U Kamms). OKCHUABl U
TUAPOKCUBI HATPUS U KaJHsL.
[IpumeHeHe LIENOYHBIX METAIOB M HX
COEIMHEHUI.

[[lenoyHO3eMeNbHBIE METAIBI MarHui W
Kanpluui: nonoxeHue B Ilepuognueckoit
CHCTEME XUMHYECKHX IJIEMEHTOB

J.N. MenneneeBa, CTpoeHHE HUX ATOMOB,
HaxoXxJaeHue B mpupojae. duzuueckne u
XMMHUYECKHE CBOMCTBA MarHus 1

KaJIbIHs. Bakneinmiue COCIUHECHUS
Kanblusg (OKCHI, THAPOKCHI, COJH).
JKéctkocte BOABI W CIOcOOBI €€
yCTpaHEeHHUsl.

ATIOMHUHUHN: TTOJIOKEHNE

VYerHbI  0npoc;
IIucemeHHbII
KOHTPOJIb;
KonTtponsHas
paborta;
IIpaktuueckas
paborta;
TecTupoBaHue;
Pemenue 3amau

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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9KCTIIEPUMEHTHI,  TPOBOIUTH  HaOMIOJCHUS,
JIeNIaTh BBIBOJBI 110 PE3yJIbTATAM

9KCIEPUMEHTA NPU MIPOBEJCHNH T1a00PaTOPHBIX
OIIBITOB ¥ MPAKTHYECKHUX PaOOT.

CrnenoBare mnpaBuiaM Oe3omacHoOil paboTel B
JIabopaTopun

IpHU MCHOJB30BAHUU XHMMYECKOH MOCYABl U
000pyI0BaHUs.

IIpou3BoauTs BBIYHCICHHUA 10 XUMHUUECKUM
YPaBHEHHSM.

Y4acTBOBaTH B COBMECTHOH paboTe B mape ¥iIn
TpyTIe.

BeicTpanBate pa3BEpHYTHIE
YCTHBIE OTBETHI C OIIOPOI

Ha MHpOpMAIMIO W3 y4eOHHMKa W CIIPaBOYHBIX
MaTepHajoB, TPaMOTHO HCIIOJIb30BaTh
W3Y4EHHBII NOHATUHHBIN annapar Kypca XMMHH.

INHUCBMCHHBICE H

B llepuoanueckoil cucremMe XUMHUYECKHX
anementoB J[.MI. MeHneneeBa, cTpoeHue
aToMa, HaXOKICHHE B TIPHPOIE.
dusnyeckue M XUMHYECKHE CBOICTBa
ATIOMUHMUSL. AwmdotepHble  CBOWCTBa
OKCHJIa U TUJIPOKCHUJIA AJIFOMUHUS.

Kenezo: monoxxenue B Ilepuoandeckoit
CHUCTEME XUMHUUECKHUX DJIEMEHTOB

AWM. MenneneeBa, CTpOEHHE aToMa,
HaxoXJgeHne B mpupoxae. Dusmueckue u
XIMHYECKHe CBOMCTBa jkene3a. OKCHIBL,
ruIpokcuabl u comm xenes3a (I1) u xenesa
(II), mx cocraB, CBOWCTBa M MOJyYCHHUE.

Xumuueckuii IKCnepumenm:
Hemoncmpayuu:
OCOOEHHOCTH B3aMMOICHUCTBUS OKCHIA

KanbllUsl U HATpUs C BOJOH (BO3MOXKHO
WCTIONIb30BaHUE BUACOMATEPUATIOB).
OxkpamvBaHue TUIAMEHH HOHAaMU HATPHS,
KaJIust u KanbIus (BO3MOXKHO
HCIIOJIB30BaHUE BHICOMATEPHAJIOB)
HccnenoBanne CBOWCTB KECTKOW BOIBI.
[Ipomecc ropeHns xene3a B KUCIOPOJE
(BO3MOXKHO HCIIOJIb30BaHUE
BHICOMATEPHAJIOB).

Jabopamopnvie onvimoi:

IIpoBeneHne KayecTBEHHBIX pEaKIUN Ha
WOHBI (MarHusl, KaiblUsi, aJIOMUHHUS,
nuHka, xkeneza (II) m xemeza (III), mean
(IT), onncanne MPU3HAKOB UX

MPOTEKAHUSI.

UccrenoBanne  aM(pOTEpHBIX  CBOHCTB
THIPOKCHAA QIIOMUHUS W THIPOKCHIA
LIMHKA.

Ilpakmuueckue pabomui:

N 6. JKEéctkocTh BOABI M METOIBI €€
YCTpaHEHHUsl.
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No 7. Pemienne 3KCIIepUMEHTANIbHBIX 337124
no teme «BakHeHmme MeTamabl M HX
COEIMHEHUS.

Botuucnenusn:

10 YpaBHEHUSIM XHUMHUYECKUX pEaKIUi,
€CJIM OJMH W3 PEarcHTOB JaH B U30BITKE
WUJTU COACPKUT MPUMECH;

MacCOBOM JJOJU BBIXOJIa TPOAYKTa
peakuuu.

Hroro no pazueny 20 1

Pasznen 4. Xumusi u oKpyxkamouias cpeia

4.1 | Xumus u 3 0 XapakTepu3oBarh poib XUMHUH BerecTBa 1 MaTepuaibl B MOBceAHEBHOH | YcTHbIi onpoc; | https://resh.edu.ru/

OKpYXKarolas cpeaa B pa3nuuHbIX cepax [OesITEeNbHOCTH JIOMCH, | )KU3HH YeNoBeKa. BesomacHoe http:/alhimik.ru

OCHOBHEBIC BEIIEeCTBa u MaTepualbl, | MCIOJb30BAHUE BEIIECTB W XHUMUYECKUX https://hij.ru/
OpUMEHSIeMbIe B JKM3HM  COBPEMEHHOTro | peakuuii B ObiTy. IlepBas momorus mpu http://c-
YeoBeKa. XHUMHUYECKHUX 0JKOTaX U OTPABICHUSX. books.narod.ru/
OOBSICHATD YCIIOBHS OE30TACHOTO XUMHYECKOE 3arps3HeHHE OKPYKarOICH https://1sept.ru/
HCIIONB30BAHMS  BEIIECTB W XUMHYECKHX | CPejibl (npenenbHas JOTyCTHMAsI https://iu.ru/video-
peakiuii B ObITY. KOHLIEHTpauus BemiecTB. Ponb Xumuum B lessons
AHanMM3UpoOBaTh M KPUTHYCCKH OIICHHBATH | PCUICHHH  JKOJOTHYECKHUX  MPOOIeM.
HHGOPMALIMIO O BIHMSHUM MPOMBIIUICHHOCTH, | XHMHUYCCKHUIT 9KCIICPUMEHT:
CENbCKOro0 XO3fWCTBa, TpaHCHmopTa W Jp. Ha | JlemoHcTpauuu:
COCTOSIHHE OKPYIKAIOIIEH CPeJIbl. W3yuenne 06pasoB MaTepraiosB
YMerh OKa3biBaTh MEPBYKO MOMOIIL IpH | (CTEKIIO, CIUIABBI METAJUIOB, MOJIUMEPHBIC
XUMHYECKMX ~ OXKOrax W OTPaBJICHUSIX. | MAaTEPUAIIbI)
[IpuHuMaTh ydactre B OOCYXICHUH HpOOIieM
XUMHUYECKON u JKOJIOTMYECKOI
HAINpPaBJICHHOCTH, BBICKA3bIBATH COOCTBEHHYIO
MO3UIMI0 MO0 TpoblieMe W Mpeaiarath
BO3MOXHBIC IYTH €€ PelICHHUSI.

HWroro no pasnery 3 0

PesepBHOE Bpemst 3

O6uiee umcao vaco mo | 68 | 7

nporpamme
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TEMATHYECKOE ININTAHUPOBAHHUE

VYrnyOneHHbINH YPOBEHb

8 KVIACC
KoanuectBo yacos ONeKTpOHHBIE
Ne Hanveroparie Buipl fesitebHOCTH Cozaepxanue 00ydeHHs Buzot 1 gopwet (im1dpossIc)
I/ | TEM MpOrpaMMmbl Bcero | K/P I/p KOHTPOJIA o0pazoBaresbHbIC
pecypcsl
Paspea 1. lleppoHayaibHble XUMHYECKHE NIOHATHUS
11 | Xumuss — BakHas | 6 0 2 | PackpsIBaTh CMBICT H3YYACMBIX TIOHSATHIA. XuMmus — BakHas 0071acTh ecTecTBO3HAHUS | [TMCHMEHHBIH https://resh.edu.ru/
obmacThb PackpbIBaTh poiib XAMHHM B TPUPOJE M JKHU3HH | M MPAKTHYECKOM NESTETbHOCTH YEOBEKA. | KOHTPOJIb; http:/alhimik.ru
€CTECTBO3HAHUS u YenoBeKa, e€ CBsI3b C APYTUMH HAyKaMu. Ipeamer xumun. Ponp xumum B kusHu | [Ipaktuueckas https://hij.ru/
PaKTHYCCKON XapakTepu30BaTh Hay4HBIC METOMABI M3y4deHHs | uenoBeka. KpaTkue cBemeHust paboTa; http://c-
JIeATEeIbHOCTH OPHPOJIBL. 00 WCTOpHHM BO3HHKHOBeHMsI W pa3Buthst | CaMOOIeHKa ¢ books.narod.ru/
JeoBeKa PasznuuaTh YHCTBIE BEHmIECTBA M CMECH; | XUMHH. XuUMHs B cucreMe Hayk. Tenma u | ucmosb3oBanme | https://1sept.ru/
TOMOTEHHBIE M  TeTepOreHHble  CcMecH. | BemiectBa. Dusnueckue u xummdeckue | M «Ouenounoro | https://iu.ru/video-

HaGmogate W onmceiBaTh  OOBEKTHI  MpH
MPOBEICHUN JEMOHCTpalMid ¥ J1abOpaTOpHBIX
ONBITOB TI0 W3Y4YCHHUIO (U3UUECKHX CBOMICTB
BEIIECTB,  CIOCOOOB  pa3jeneHus cMecer
BEIIIECTB.

IIpoBonuTs XUMHMYECKMH DKCHEPUMEHT IIpU
paszenieHHH cMecell (Ha TIpUMEpe OYHMCTKH
MOBAPEHHOM COJHM) B XOJE€ MPaKTHYECKOH

paboTsr Ne 2.

CrnenoBatb MpaBUIaM MOJIF30BAHUS
XAMHYECKON  TOoCynod W J1abopaToOpHBIM
obopymoBaHuem,

a TaKKe NpaBUiIaM OOpaleHHs] C XUMUYECKUMHU
BEIIECTBAMH B COOTBETCTBHM C HHCTPYKIHEH
TIPY BBIITOJTHEHUHN TIPaKTHIECKOW paboThr No 1.

CBOMCTBA BEIIECTB.

ArperaTHbIe cocTosHUS BemecTB. [loratue
O TCOPETHYCCKUX U  OMIIUPUICCKUX
MeTOoJaX IMO3HAaHUA B  €CTECTBEHHBIX
HayKax.

[IpencraBnerns 0 HayYHOM TO3HAHUH Ha
SMIHUPUYECKOM  YpPOBHE:  HAOIIOACHUE,
U3MepeHue,

SKCTIEPUMEHT, MOJIeTUPOBaHUE,
BbIUKcieHue. [IpencTaBieHuss 0 HaydHOM
MO3HAHMM HA TEOPETUYECKOM YpOBHE:
HayuHble (akThl, mpobiema, THIoTe3a,
Teopus, 3aKOH.

SI3pIk  XuMuHM. VICTOYHMKH XHMHWYECKOM
nHpopmanuu. [ToHsTHE O METOHAaX PabOTHI

BoicTpauBath pa3BEPHYTHIE MHCHMEHHBIE U | C XUMHYECKUMHU BEIIIECTBAMH.

YCTHBIE OTBETHI C ONOPOH Ha HHPOPMAIIHIO OOopynoBaHMe MIKOJIBHON XHMHUYECKOM

13 Y9eOHHKA U IPYTHE UCTOYHUKA HHPOPMALIHH, | TaOOpaTOPHH.

TPaMOTHO HCTIOJIb30BaTh n3ydeHHbli | [IpaBunma Oe3omacHOTO  OOpamieHus ¢

MOHSTUMHBIN annapar Kypca XuMuu BELIECTBAMU 31 1a00paTOPHBIM
000pyTI0BaHUEM.

JIACTan.

lessons
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Yucteie BemiecTBa UM cmecu. lIpupoaHbie
CMECH: BO3IYyX, IPUPOAHBIA Ta3, HEQTb,
MPUPOJHEIE BOXBI, TOPHBIE TIOPOABI U
MUHEPaIbL.

[onsiTre 0 rOMOTeHHBIX

U TereporeHHblx cmecsax. CrocoObl
pazzenenus cMeceid. OUHUCTKa BEIECTB.
IKcnepumenmanvroe uzyueHue eeulecme
U A6NECHUIL

JHemoncmpavuu:

3HaKOMCTBO ¢ XHMHUYECKOH MTOCYIOMH,

C TpaBWIaMH PaOOTHI B JIAOOPATOPUH H
mpueMaM# OOpaIleHusi ¢ JIabopaTOPHBIM
000pyIOBaHUEM.

dusnueckue cBOiicTBa 00pasIoB
HCOPTraHUYCCKHUX BCUICCTB — MCTAJIOB U
HEMETaJJIOB.

Crioco0bI pas3zencHus cMmecei
(¢unbrpoBanue, BBINIAPUBAHHUE,
JUCTUIUIANUA, xpomarorpadus).

Jabopamopuvie onvimui: V3yyenune u
omucaHne (PU3NIECKUX CBOMCTB 00pasIoB
HEOPraHUYECKHX BEIIECTB.

W3zyuenne ciocoOoB pazaeneHus cMecei (¢
TIOMOIIBIO MarHnuTa).

IlIpakmuueckue pabomui:

Ne 1. IIpaBuna pabGoTel B 1a6OpaTopuu U
npuéMbl  oOpalleHusi ¢ J1abopaTOPHBIM
06opyoBaHUEM.

Ne 2. Paznenenue cMecedl (Ha mpumepe
OYHCTKU MOBAPEHHOU COJIN)

1.2

Bemecrsa
U XUMHAYECKHE PEaKIHH

19

PaCKpI)IBaTI) CMBICJI U3y4aCMbIX

IIOHATUI W 3aKOHOB U MIPUMCHATL 3TH HNOHATUA
npu  OMMCaHUU CBOICTB BC€OIECCTB H HUX

MpeBpaLIeHUH.

Paznmnuars (1)I/ISI/I‘I€CKI/IC U XUMHWYCCKUEC SABJICHUA,

OOBICHITEH UX CYIIHOCTb

C TOYKHU 3pCHUSA AaTOMHO- MOJ'IGKyJIHpHOﬁ TCOPUHU.

ATOMBI M MOJEKyIbl. XHUMHUYECKHE
3JIEMEHTHI. CumBoBI XUMHUYECKHUX
oneMeHTOB.  IIpocTele U CIIOXKHBIE
BemlecTBa. MeTalasl U HEMETallbl.
Bemecrtsa MOJIEKYJISIPHOIO u
HEMOJIEKYJISIPHOTO CTPOCHHUS.

YeTHbIN 0onpoc;
ITuceMeHnHBIi
KOHTPOJIb;
KonTtponbHas
pabora;
TectupoBanue;
JlukraHT;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
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OmpenenaTh NPU3HAKH XUMUYECKUX DPEaKLHi,
ycnoBus MX mnportekanus. Kiaccuduumpoatsb
XAMHYECKHE peakuuu ([0 YUCIY M COCTaBy
pearupyromux 1 00pa3yromunxcs BEIIEeCTB).
Hcnonp3oBaTh ~ XUMHYECKYI0  CHMBOJIHKY,
HOMEHKJIATYpy.

CocraBnsate GopMynbl OMHAPHBIX BEIIECTB MO
BAJICHTHOCTH U OTIPEIEISATH BAJICHTHOCTh

1o opMysiaM BELIEeCTB.

PaccraBmate  ko3ddummeHTHI B cxemax
XUMHUYECKUX PEaKIMM.
Habmogate ® oOmUCHIBaTH OOBEKTH  IIPH

NPOBENICHUH JIEMOHCTpAlMii M J1labopaTOpHBIX
OIIBITOB.

[TpoBoanTh BBIYMCIECHHUS MO (opMynamM H IO
YpaBHEHHUSIM XUMHYECKOW peaKiyy.

[IpuMeHsTh  eCTeCTBEHHO-HAay4YHbIE  METOJIBI
mo3HaHuss (B TOM dYHCiIEe  HaOIOJCHUE,
MOJICTIMPOBAHUE, O3KCIEPHUMEHT M OCHOBHBIC
omepalyu  MBICIUTENBHON  JIeSITeNbHOCTH
(cpaBHeHHE, KITaccu(PUKALIN).

Xumndeckass  popmyna.  BaneHTHOCTH
ATOMOB XMMHYECKHX JJIEMECHTOB.

3akOH TOCTOSIHCTBA COCTaBa BEIICCTB.
OmnpepesicHre BAJICHTHOCTH 3JICMEHTOB IO
¢dbopMynaM OWHApHBIX COCIUHCHUN W

COCTaBJICHHE thopmyn OMHapHBIX
COCIUHECHUIL

o BaJICHTHOCTH JJIEMEHTOB.
OtHocuTenbHas aTOMHas Macca.
OtTHocuTeNnbHas MOJISKYNspHas Macca.

MaccoBas 10151 XUMHYECKOTO DJIEMEHTa B
coenuHeHun. Haxoxxnenue mnpocrenmeit
(hopMyIHI BemecTBa

10  MaccoBBIM  JOJMSIM  3JIEMEHTOB.
Konugecto Bemectsa. Moib.
Mousipras Macca. B3aumocssi3b

KOJINYECTBA, MAcChl M YHCIIA CTPYKTYPHBIX
€IMHUII BEIIeCTRA.

Pacuersl 1o ¢dopmynaM  XHMHYECKHX
coeauHeHud. MogpHas Macca cMmecu
BemiecTB. MombHast JOJS XHUMHUYECKOTO
JJIeMeHTa B coeAWHeHHH. HaxoxxmeHune
TpocTenier GopMyIbl BemecTBa

M0  MONBHBIM  JIOJSIM  DJIEMEHTOB.
Om3uyeckue W XAMHUYECKUE  SBIICHHSL.
XuMudeckass peakuus W ee¢ TpPU3HAKH.
YcnoBus MPOTEKAHUS XUMHUYECKUX
peakiii. 3aKOH COXpaHEHHS MAaccChl
BEIIECTB. ATOMHO-MOJICKYJISIpHAs

teopus. JKu3zHp u gesrenbHOCT M.B.
JlomoHOCOBa. XUMHMUYECKHE ypaBHEHUS.
THIb XUMHYECKIX

peakumii  (COSAMHCHHS,  PA3IIOKCHHSA,
3aMelneHus, ooMeHa). Pacderst

o XUMHUYECKHM YpaBHEHHUSIM.
JKcnepumenmanvroe uzyueHue 6euiecme
U A6NCHUIL

JHemoncmpayuu:

Pemenue 3amau.

https://iu.ru/video-
lessons
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dusnyeckue CBOMCTBa 00pasioB
HEOPraHMYECKUX BEIECTB — METAUIOB U
HEMETAJUIOB.

OO0pasip! BemecTB KOJINYECTBOM | MOJIb.
®duznueckue siBneHus (IJIaBJICHUE BOCKa,
TasiHUE JIbJIa, pacCTUpaHUE caxapa B CTYIIKE,
KANIEHHe ¥ KOHJAEHCals  BOJBI).
Xumnueckue SBJICHUSA (TOpEeHUE CBeuH,
NpOKaIMBaHUE  MEJHOH  IPOBOJIOKHU,
B3aMMOJACHCTBUE COOBl WM Mela C
COJISTHOM KHCIIOTOM).

HaOmoneHne NpH3HAKOB  NPOTEKaHUS
XMUMHYECKUX  peakuuii  (pa3iokeHue
caxapa, B3aUMOJICHCTBUE CEPHOM

KHCIJIOTHI C XJIOPUIOM Oapus,

NOJIY4YEeHHE M pa3loXeHHEe THIPOKCUAA
Meau In pu HarpeBaHuH,
B3aMMO/ICHCTBHE KeJie3a C PACTBOPOM COJIH
menu (II).

OmnebITHI, WUIIOCTPUPYIOLINE 3aKOH
COXPaHEHHS MaCCBHI.

JIabopaTOpHBIE OTBITHI

Omncanne (HU3MUECKUX CBOHCTB 00pas3LoB
HEOPraHMYECKUX BEIIECTB — METaUIOB U
HEMETaJUIOB.

Habmonerne ¢usmueckux (TUIaBICHUE
BOCKa, TasHME JbJa) W XHMHUYECKHX
(ropeHme cBedd, TPOKATUBAaHUE MEIHOU
MPOBOJIOKHU) SBICHUH.

HabnrogeHne #  OmMCaHHWE MPU3HAKOB
MPOTEKAHUSI XUMUYECKHUX PEaKIHi pa3sHBIX
THIIOB.

Buviuucnenusn:

OTHOCHUTEJIHOH ~ MOJICKYJIIPHOM  Macchl
BEIIECTB, MOJSPHOW  MacChl, MAaccChl
BEUIECTB U  KOJIMYECTBA  BEIECTBA;
MacCOBOM JOIM XUMHUYECKOTO JIEMEHTA 110
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dbopMmyiie  CcOeIMHEHUS;
(hopMyIEI BemecTBa

[0 MacCOBbIM WJM MOJIbHBIM  JIOJISIM
9JIEMEHTOB;

[0 YPaBHEHUSAM XUMHYECKOW peakuuu:
KOJINYECTBA BEIIECTBA, MACChI

10 M3BECTHOMY KOJIMYECTBY BEIIECTBa,
Macce peareHTOB WM IPOJYKTOB

peakuuu

TpocTeieit

Hroro no pazneny

25

2

2

Pasznen 2. Baxxneiimmue NPEACTABUTEC/IN HEOPTaHUICCKUX BCIICCTB

2.1

Bosnyx.
ITonsTue o rasax.
Kucnopoa. Oxkcunpt

14

1

1

PackpbiBaTh CMBICT H3y4YaeMBIX TMOHATUH U
MPUMEHSTH 3TH MOHSATHUS
IpU OINUCAaHUU CBOMCTB
MIPEBPALIECHUH.
XapakTepu30BaTh (OIMHCHIBATE) COCTAB BO3IYXa,
(u3nveckne W XWMHYECKHE  CBOHCTBA
KUCIIOPOAa,  CIOcOOBl  €ro  IMOJy4eHHs,
IPUMEHEHHE U 3HAu€HHE B NPHPOJEC U KU3HU
YeJIOBEKa.

CpaBHMBATh pPEAKIMM TOPEHUS U MEAJICHHOTO
OKHCIICHHUS.

CoOupats pubdOop AJIs MOTYUEHHS KHCIOPO/a.
PacniozHaBath ONBITHBIM YTEM KUCIOPOL.
Hcnonp30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUISI
cocTaBleHUS (POPMYIT BEIIECTB, MOJCKYIISIPHBIX
YpaBHEHHI XUMHUYECKUX PEAKLUN C ydJacTHEM
KHCIIOpOJa.

OOBACHATH CYITHOCTH SKOJIOTHYECKUX

po6JeM, CBSI3aHHBIX C 3arpsI3HEHHEM BO3IyXa.
PackpbiBaTh CMBICH H3y4aeMbIX MOHATUH U
MPUMEHSTH 3TH HOHATHS
IpY OINUCAaHUU CBOMCTB
[IPEBPALECHUM.
XapakTepHu3oBath (OIHCHIBATH) COCTAB BO3/1yXa,
¢usnyeckne W XMMHYECKME  CBOWCTBa
KUCJIOPOAa,  CcrmocoObl  €ro  IOJy4eHHs,

BCIICCTB H HX

BCIICCTB U UX

[IpencraBnenus o rasax. Bozgyx — cmech
ra3oB. CocraB Bo3myxa.
3akoH ABoraapo. MosipHBI 00HEM ra3oB.

OTtHOCHUTEIbHAS IUIOTHOCTH rasos.
Onpenenenue OTHOCHUTEILHOM
MOJICKYJISIPHOM ~ Macchl  ra3000pa3HOTo

BEIIECTBA II0 M3BECTHOM OTHOCHTEJILHOM
IIJIOTHOCTH.

OOBbEMHBIE  OTHOLICHUS
XUMHUYCCKUX peaKumlx.
Kucnopoa — aneMeHT 1 mpocToe BEUIecTBO.

rasoB  IpH

Haxoxnenue kuciopoga B IpHUPOJE,
¢bu3nUeckue W XMMHYECKHE CBOWCTBa
(peakii  TOpPEHUSI W OKHCJICHHS).

[Iporecchl OKUCTICHHS B )KUBO MIPHUPOJIE.
OKCHIBL.

[IpumMeHeHMe KUCIOPOIA.

CriocoObI oNTy4eHHUs KHCIOpoaa

B J1a0OpaTOpud © MPOMBIIIJICHHOCTH.
Ilondarue o karanuzaTope.

KpyroBopoT kuciopojaa B mpupoe.

O30H — amwioTpomHass MOIU(HUKAIHA
kucnopoaa. O30HOBEIH CIIOM, €ro 3HaUYCHUE
JUIL KHBBIX OpraHu3MoB. PaspyrieHune
030HOBOTO CJIOSI.

VYerHBI onpoc;
ITuceMeHHBIM
KOHTPOJIb;
IIpaktuueckas
paborta;
TecTupoBaHue;
CamooneHKka ¢
UCIIOJIB30BaHHE
M «O1eHOYHOTo
JIHCTa

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/

http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
http://www.periodicta
ble.ru/
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NPUMEHEHHNE M 3HAYCHHWE B MPHUPOAC M IJKHU3HH
YeJ0BeKaA.

CpaBHUBATh PEAKIUH TOPEHUS U MEIJICHHOTO
OKHCJIEHHS.

CoOupats pudop A MOTYYCHHS KUCIOPO/Ia.
Pacro3HaBaTh OMBITHBIM MyTEM KHUCIOPO/I.
Hcnonp30BaTh XUMUYECKYH) CHMBOJIAKY IS
cocTaBJicHUS (POPMYIT BEIISCTB, MOJCKYIISIPHBIX
YpaBHCHHI XUMHUYECKUX PEAKIIUH C yUaCTHEM
KHCJIOPOJA.

OOBACHATD CYITHOCTH SKOJIOTHUECKUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHHUEM BO3/yXa.

TerutoBoit 3pPekT XUMUIECKOW peakIuy,

TEPMOXUMHYECKHE
YpaBHEHHS, JK30- W OSHIOTCPMHUYECKHE
peaxIyH.

Tommuso. Mcrosp30BaHue yriis ¥ METAHA B
Ka4ecTBe TOILTHBA.
3arpsi3HEHHE  BO3/yXa.
MApPHUKOBOM 3 dekTe.
DKcnepumenmanvHoe uzyueHue eeuiecme
U A671eHUIL

IlonsTue o

Llemoncmpayuu:

KonunuectBennoe OnpeaeseHue
CONECpXKAaHUS  KHUCIIOpOJa B  BO3IYXE.
[omyuenne, cobupaHne ¥ H3YYCHHE

CBOWCTB KUCJIOpO/A.

HabmroneHne B3auMOEHCTBHS BELIECTB C
KHCJIOPOJIOM M YCJIOBUH BO3HUKHOBEHUS U
HpeKpaleHus TOpeHusl.

JlabopamopHwiii onvim

OsnakomiieHne ¢ oOpasliaMH OKCHAOB H
OIHCAHHE MX CBOMCTB.

Ilpakmuueckaa paboma

Ne 3. Tlomyuenne u codupaHue KUCIOPOAA,
H3Yy4EHHUE €r0 CBOMCTB.

Buviuucnenus:

00bEMa, KOJMYecTBa BELIECTBA rasa IIo
U3BECTHOMY €ro KOJINYECTBY BEIECTBa,
00BEMY;

OTHOCUTEIFHON TUIOTHOCTH ra3os;
OTHOCHTEJILHON MOJICKYJIIPHOM MacChl ra3a
10 M3BECTHOM OTHOCUTEILHOU TUIOTHOCTH;
00BEMOB rasoB o YPaBHEHHIO
XMUMHYECKON peaKIyH;

[0 ypaBHEHHSM XUMHUYECKOH peakIuu:
KOJIMUECTBA BEUIECTBa, 00bEMaA, Macchl 10
U3BECTHOMY  KOJIMYECTBY  BEIIECTBa,
00BEMY, Macce peareHTOB HiIH

MTPOAYKTOB PEAKIINH.
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2.2 | Bomopon. 6 PackpbiBaTh CMBIC] H3y4aeMBIX MOHATHI u | Bomopom — aieMeHT W mpocToe BemiecTBo. | YCTHBIA ompoc; | https://resh.edu.ru/
[NoHsiTHE O KACIOTaX W TPHUMEHSATD 3TH TOHSTHS Haxoxmenne BOmopoma B mpupone, | [TuceMeHHBIH http:/alhimik.ru
CoJIsX OpH  ONHWCAHWHM CBOWCTB BEIICCTB W X | (DU3MUECKHE U KOHTPOJIB; https://hij.ru/

[IPEBPALCHUMN. XUMHUYECKHE  CBOWCTBA, IpuMeHeHue, | IIpakTuueckas http://c-
XapakTepu3oBaTh (OMUCHIBATh) (DU3MUCCKHE M | CIOCOOBI MOTYYCHHSL. paboTa; books.narod.ru/
XHUMHYECKHE CBOICTBa BOAOPOMA, COCOOBI ero | [loHaTHE O  KHCIOTaX W COJIAX. | TecTHpOBaHHE; https://1sept.ru/
MOJNyYeHHs, TPUMEHEHHe, cocTtaB Kucior Hu | Mcmosnp3oBanume Bomopoga B KkadectBe | JlmkranT https://iu.ru/video-
comeir. Cobuparh mnpubOp MAJIS TOJYYEHHS | TOIUIHBA. KonTponsHas lessons
BOJIOpOJIA. Dxcnepumenmanvroe usyuenue éewiecme | pabora http://www.periodicta
[Nomy4atb, cobupaTte BOZOPOX, NPOBEPSATH HA | u AeaeHUll ble.ru/
YHCTOTY M JOKA3bIBaTh €r0 HAIMYHE. Hemoncmpayuu:

Vcnonp30BaTh XUMHYECKYIO CHMBOJNMKY i | [loixydeHue, coOupaHue W pacrio3HaBaHHE

COCTaBICHUS (POPMYJI BEIIECTB, MOJICKYJSIPHBIX | BOJOPOJA.

YpaBHEHUH XMMHYECKHX peakUuid ¢ ydJacTueM | B3ammoneidcTBue Bomopoma C OKCHAOM

BOJIOPO/JIA. meau (I1).

CnenoBath mpaBwiaM Oe3omacHOW paboTel B | JlabopamopHutii onvim

nabopaTtopuu MpH UCTOIB30BaHUU XUMUYECKOW | B3anmMojeicTBre KHCIOT ¢ MeTalJIaMH.

nocyapl U obopymoBaHus, a Takke npasuiaMm | Ilpakmuueckas paboma

obpalleHus C TOPIOUYNMHU BEIIECTBAMH. Ne 4, Tlonydyenue u cobupaHue BoJopoOa,

[TnanupoBaTh W OCYLIECTBISITH HA NPAKTHKE | M3YYEHHE €rO CBOMCTB. Buiuucienus:

XUMHYECKHE 00BéMa, KOJHMYECTBA BEIECTBA Tra3a IIo

9KCIICPUMEHTHI,  NPOBOJMTH  HAOJIONCHUS, | H3BECTHOMY €r0 KOJMYESCTBY BELISCTBA HIIH

JieTIaTh BBIBOJBI [0 PE3yJIbTaTaM IKCIEPHMEHTa | 00BbEMY;

NPpH IPOBEICHUH JIAGOPATOPHBIX 00BEMOB razoB no YPaBHEHUIO

OIIBITOB U MPAKTHYECKOW pabOTHI. XAMHYECKOH peaKkiuuu;

[IpoBOIUTH BEIYHUCICHUS [0 YpPaBHEHUSIM XHMHYECKOH peaKLuH:

no QopMmynaM © ypaBHEHHSIM XHMHYECKHX | KOJMMYECTBA BEIIeCTBa, 00BhEMA, MACCHI MO

peaxuuii. H3BECTHOMY  KOJMYECTBY  BEIECTBA,

Y4acTBOBaTh B COBMECTHOH padoTe B mape wik | 00bEMY, Macce peareHToB HIIH

rpyImre. IPOIYKTOB PEaKIIHH

BricTpauBath pa3BEpHyThIE

NHCbMEHHBIE U YCTHBIC OTBETHI C ONOPOH Ha

uHpOpMamMIo0 W3  y4yeOHHKA H  JPYTHUX

MCTOYHHKOB, B TOM 4nciie MHTepHeTa.

2.3 | Bona. PactBopsr. | 12 PackpbiBaTh CMBICT HU3y4aeMbIX MOHSATHH u | Boma. ®usnueckue cBoiictBa Boabl. Boxa | YerHblil omnpoc; | https://resh.edu.ru/
[Nonsitre 00 NPUMEHSTD 3TH MTOHATHS KakK pacTBOPHTEITb. PactBopsl. | [IncemeHHBIH http:/alhimik.ru
OCHOBaHMAX NPy ONHCAaHWM CBOWCTB BemlecTB M UX | HacwlmeHHbIe " HEHACBHIIICHHBIE | KOHTPOJIb; https://hij.ru/

IpEeBpaLIeHH. ITpakTryeckas
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XapakTepu3oBaTth (U3UUCCKHE M XUMHUYECKHE
CBOMCTBa BOJBI, €€ pPONb KAaK PacTBOPHUTENS B
MPUPOJHBIX MPOIIECCAX.

Omnpenensitb pacTBOPUMOCTh BEIIIECTB,
MOJIB3YSICh TabaHuLeH pacTBOPHMOCTH.
CocTaBnsTh ypaBHEHUs] XUMHYECKUX PEAKIUH ¢
y4acTUEeM BOJbI.

CocraBnsiTe (GOpMYJbl OCHOBAaHMH, JaBaTb MM
Ha3BaHUs; COCTABJIATh YPaBHEHHS XUMHYECKHX
peakuuii ¢ y4acTueM OCHOBAaHUM.

OOBACHATH CYIIHOCTH AKOJIOTHIECKUX TPOOIIEM,
CBSI3aHHBIX C 3arpsA3HCHHEM IIPHPOAHBIX BOJ,
CIOCOOBI OYMCTKU BOJIBI OT IPUMECEH, MEPHI MO
OXpaHe BOJ OT 3arps3HEHMUS.
AHanu3upoBaTh HH(DOpMAIUIO O
MMPOMBINIJICHHOCTH

CEeNIbCKOTO XO3SHCTBa, TpPaHCIOpTa M JIp. Ha
COCTOSIHUE OKPY’KafoILel Cpeibl.

HHaHI/IpOBaTI) N OCYHICCTBJIATH Ha IIPAKTUKE
XUMHWYCCKUC OKCIICPUMCECHTHI, MpOBOAUTH
HaOJIOZCHNS, IeNaTh BBIBOJBI 110 pE3yJIbTaTaM
9KCIIEPUMEHTA IIPH NPOBEICHUN J1Ta0OPaTOPHBIX
OIBITOB W TIPAaKTH4ecKod paboTsl. IIpoBoxuth
BBIUMCIIEHHS 1O TeMe. Y4YacTBOBaTh B
COBMECTHOI paboTe B mape WK IpyIIIe.
BolcTpauBate pa3BEPHYTHIE MHCBMEHHBIE |
YCTHBIE OTBETHI C ONOPOi Ha MHpOpMaLUIO

13 y4eOHMKA U IPYTHX UCTOYHHUKOB, B TOM YHCIIE
WuTepHera.

[TpoBoauThH MPOEKTHO-UCCIIEI0BATENILCKHE
paboThI 10 H3ydaeMoi TeMe.

BIIMSAHUN

pacTBOpEl. PacTBOPMMOCTH BeEmIECTB B
Bozie. PaKTOpBI, BAUSAIOLINE

Ha pacTBOpUMOCTH TBEPABIX u
ra3000pa3HbIX BELIECTB. CriocoObr

BBIPOKEHHUS! KOHLIEHTPALlUM PacCTBOPOB:
MaccoBasi J10Jisi paCTBOPEHHOT'O BEIIECTBA,
MoJIsipHasi KoHIeHTpaius. Poab pacTBopoB
B IpUpPOJE U B OKU3HU 4YellOBEKa.
XHUMHYECKUEe CBOMCTBA BOJIbI.

Tlonsstne 00 ocHoBaHusax. I[lowsTHe 00
nHaukatopax. KpyroBopor Bomel B
npupoje. 3arps3HEHHE MPUPOIHBIX BOJ.
OxpaHa ¥ 04MCTKA IPUPOAHBIX BOJ.
IJKcnepumenmanvHoe uzyuenue 6euecme
u aenenuil /lemoncmpayuu:

PactBopenue BemecTB ¢ pa3iIU4HON
PacTBOPUMOCTBIO.

B3aumopneiictBue BOABI € MeTajllaMU
(HaTpueM H© KaJbIleM), C OKCHIaMH
METaJLIOB.

HccrnenoBanne pacTBOPOB  KHCIOT U

LEJI0Ye C IOMOLUBI0  HMHIHWKATOPOB.
Buneo wmarepuanbl: 30€KTPOSIU3 BOABI;
CUHTE3 BOJBI.

Jlabopamopnvie onvimer  VccnenoBaHue
0COOCHHOCTEH pAacCTBOPCHHUS BEHIECTB C
Ppa3IMYHON PaCTBOPUMOCTHIO.
IIpurorosnenue pacTBOpoB c
OIIPEAEIIEHHON MOJISIPHOM

KOHIIEHTpalUe paCTBOPEHHOTI'O BEILLIECTBA.

Ilpakmuueckas paboma
Ne 5. [TIlpuroroBneHue pacTBOPOB C
onpeaenéHHON MacCcoOBOM noneun
pacTBOPEHHOTO BEIECTBA.
[Ipurorosnenue pacTBoOpoB c

OIpeeNIEHHON MOMISIPHON
KOHLEHTpaluel pacCTBOPEHHOTO BEIIECTBA.
Buviuucnenus:

pabora;
TecTupoBaHue;
JIMKTaHT;

http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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C HCIIOJB30BaHUCM IIOHATHA «MacCoBad
J0JIA BCIICCTBA B pacTBOpEN, C
HCIIOJIb30BAHUEM ITOHATHA

«MOJIIpHass KOHICHTpalus paCTBOpéHHOFO
BCIICCTBA»; C UCIIOJIb30BAHUCM I’pa(i)I/IKOB
PaCTBOPUMOCTHU IJId paC‘-IéTOB
PaCTBOPUMOCTHU BCIICCTB

2.4

OcHOBHBIE KJ1aCcChI
HEOPTraHUYECKUX
COCIMHEHU N

14

CocTaBnsiTb (POPMYJIBI OKCHJIOB,

KHCJIOT, OCHOBaHMH, colell ¥ Ha3bIBaTh UX IO
MEXIyHapOAHOU

HOMEHKJIAType.

XapakTepu30BaTh 00IIHe XUMIUUECKHE CBOWCTBA
U3yUYEHHBIX KJIaCCOB HEOPTaHUYECKUX BEIIECTB,

0co0OnIe CBOMCTBA HX BaKHEHIITNX
TpeJCTaBUTENeH, UX MOTYICHUE U IPUMCHEHHE.
CocTaBisiTh MOJICKYJISIPHBIE YpaBHEHHUS
peakuui, WUTIOCTPUPYIOUINX  XUMHUYECKHE
CBOWMCTBA H CHOCOOBI TMOJYYCHHS BCIICCTB
M3YYEeHHBIX KJIACCOB/TPYIIII, a TaKKe

MOATBEPXKIAIOIIUX TEHETUYECKYIO CBSI3b MEXKIY
Humu. IIporHo3upoBaTh CBOICTBAa BEIIECTB HA

OCHOBE  OOmMX  XHUMHYECKHX  CBOMCTB
M3y9IEHHBIX KJIACCOB/TPYIII
BEIIECTB, K KOTOPHIM OHHM  OTHOCSTCA

IIpon3BoanTs BBIYHCIIEHUS

MO ypaBHEHUSAM XUMHUYECKUX PEaKIUil.
[InaHupoBaTh M OCYWIECTBIATH HAa MPAKTHKE
XUMUYECKUE

OKCIIEPUMEHTBI,  MPOBOJHUTH  HAOJIIOACHMUS,
JleNaTh BBIBOJBI IO PE3yJIbTaTaM dKCIIEPUMEHTA
MIPY IPOBEICHUH Ta00PATOPHBIX

OIBITOB M MPaKTHYECKOW paboThl. Y4acTBOBaTh
B COBMECTHOM paboTe B rape WM Tpymre.
BeicTpanBate pa3BEpHYTbIE NHCBMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH Ha HHpOPMaNUIO

n3 y4yeOHMKa U IPYTUX HICTOYHUKOB, B TOM YHCIIE
WuTepHera

Knaccudukarus HEOPTaHMYECKUX
COCIUHCHUM.

OKCHIEBL. Knaccudukarus OKCHJIOB:
coJeoOpasyromrie (OCHOBHEIE,

KHCJIOTHEIE, amM(poTepHEIe) u
HecoJeo0pa3yromie.

MexnyHapoaHass HOMEHKJIaTypa OKCHJIOB.
TpuBHaNbHBIE HA3BAHUS OKCUIOB.
du3nyecKkue U XapakTepHbIE XUMUYECKUE
CBOMCTBa OKCHJOB (B3aUMOJEHCTBHE C
BOJIO,

C KHUCJIOTaMU U OCHOBaHUAMHU, C JPYTUMHU

OKCHUJIAMH).

[Tonyuenue OKCHJIOB. TTousitue 0
THIPOKCUIAX —

OCHOBAHUAX H  KHCIOPOACOACPKAIINX
kucnotax. Kwucmotel.  Knaccupukarus

KHUCIIOT. MexnyHapoaHas

HOMEHKJIATypa U TpUBHAJIbHBIE

Ha3BaHUS KHCJIOT.

dusnyeckne W XUMHYECKHE CBOMCTBA
KHUCTIOT (B3aUMO/ICHCTBYE

C MeTa/ulaMHd, C OKCHIAaMU METAJlIOB,
OCHOBaHUSIMHU U COJISIMU). Psif

aktuBHOCTU MeTauioB H.H. bekerona.
[Honyuenue kucnot. Kucnorsl

B IpUPOJE, NPHUMEHEHUE BaKHEHIINUX
KHUCIIOT.

OcnoBanus. Knaccudukarys ocHOBaHMIA:
1IEJIOYH U HEPACTBOPHUMBIE OCHOBAHMSI.

VYerHbli  onpoc;
IInceMeHHBIH
KOHTPOJIb;
KonTtponbHas
pabora;
IIpaktuueckas
paborta;
TecTupoBaHue;
JukraHnT;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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MexnyHapoaHas HOMEHKJIaTypa
ocHoBaHuM.  TpuBHanbHBIE  Ha3BaHUS
ocHoBanuid.  Illemoum, w©X  cBOWMCTBa
(B3aMMOJICHCTBHE C KUCIOTHBIMU
OKCHJIaMH, KHUCJIOTaMH M COJSIMH) |
CIIOCOOBI TIOTyYEeHUSI.

HepactBopruMble OCHOBaHHMS, UX CBOMCTBa
(B3auMmopelicTBHE

C KHCJIOTaMH) U CIIOCOOBI TIOJTyYEHUSL.
AwmooreprocTs. [TonsTHE

00 aMm(OTepHBIX THAPOKCHIAX

(Ha mpuMepe THAPOKCHAOB LHUHKA |
QTIOMHUHUS):  XHMHYECKHE  CBOIiCTBa
(B3amMoAeHCTBHE €  KHCIIOTaMH |
IeJ09aMH1) U TOTy4eHHeE.

Comu (cpemHue, KHUCHbIE, OCHOBHEIE,

NIBOITHBIE). MexnynapoaHas
HOMEHKJIaTypa  cojied.  TpuBHaibHbIE
Ha3BaHUsA coJseil. duznueckue U

XapakTepHble XHMHUYECKHE CBOMCTBAa Ha
TIPUMEpPE CPEAHUX COJIEH.

[Tonyuenue coneit.

leneTnueckas CBsI3p MEXIy KiaccaMy
HEOPraHUYECKUX COCAMHEHUH.
DKcnepumenmanvroe usyuenue eeujecme
U A61EeHUTL

Jlemoncmpayuu:

OOpa3upl  HEOPTaHWMYECKUX  BEHIECTB
Pa3IMYHBIX KJIACCOB.

OnbITH, WUTIOCTPUPYIOUINE XUMHUYECKHUE
CBOMCTBa  KJIaCCOB HEOPraHUYECKUX
BEIIIECTB.

KomnuecTBeHHOE — M3ydyeHHE — peakIHU
HEUTpanu3aLuu.

BsauMopelicTBue THAPOKCHAA LUHKA C
pacTBOpaMU KHUCJIOT U HIETOYEH.
Jlabopamopnvie onvimer  OnpeneneHue
PacTBOPOB KUCIIOT U IEJI0YeH C TOMOIIBIO
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WHIUKATOpOB. M3yueHne B3auMoAeHCTBUA
KHCJIOT ¢ METaJlJIaMH, peakuui

HEUTpanu3aLuu. BsaumoneiictBue
pacTBOpa CEpHOM KHUCIOTHI C OKCHUAOM
meau (II).

ITomyueHne HepacTBOPUMBIX OCHOBAaHUH U
H3y4eHHEe X CBOUCTB. BriTecHeHne oqHOTO
MeTaJla APYruM U3 PacTBOpa COJU.
BsaumMopelicTBue THApPOKCHAA LUHKA C
pacTBOpaMu KUCIIOT U LIEN0YEH.
IlIpakmuueckaa paboma

Ne 6. Pemenne skciepuMEHTATBHBIX 33034
o TeMe «OCHOBHBIE KJIaCCBhI
HEOPraHUYECKUX COCANHEHUID.
Buruucnenusa:

0 YpaBHCHUAM XUMHYECKON pCakuun:
KOJIMYECTBa BEIIECTBA, 00BEMA, MACCHI 110

U3BECTHOMY  KOJMYECTBY  BEILCCTBA,
00bEMY, Macce peareHTOB MM MPOJIYKTOB
peakuuu;

Macchl TMPOAYKTAa PEAKIUH IO W3BECTHOMH
Macce OJHOTO

13 HCXOJHBIX BEIIECTB, B3ATOrO B BHUIE
pacTBopa, COAEpIKalero ONpeaeIEHHYI0
MacCcOBYIO JIOJIO

pacTBOPEHHOTO BEIIECTBA

Htoro no pasgeny

46

4

4

Pazpen 3. Ilepuoauyeckuii
BOCCTAHOBHMTEJIbHbIE peaKINU

3aKOH H Hepnounqecxaﬂ CHCTEéMAa XHMHYECKHX DJJIEMEHTOB

A. U. MenpeneeBa. CTpoeHHe aTOMOB.

XuMHUYecKass CBA3b.

OKHCINTETBHO-

3.1 | [epuoanueckuii 3aKkoH
U NIepUOANYEcKast
crcTeMa XUMUYECKUX
snemeHnToB Jl. U.

Menneneena.

CrpoeHue aToMa

14

1

0

MonenupoBaThb CTPOECHHE aToMa,
OHEPreTUYECKUX YPOBHEH U IOLYypOBHEH IpU
MIOMOIIHU PHUCYHKOB, ANIEKTPOHHBIX
KOH(pUrypauuit u

AIIEKTPOHHO- rpadudeckux Gopmyin. OOBIACHATH
o01Me 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB
XMMHUYECKHX DJIEMEHTOB (M3MEHEHHE PaJNyCoOB

IlepBeIe
XUMHUYECKUX

MOTIBITKU KJaccupuKaun
anemeHToB. llonAtue o
rpymnmax (cemeiicTBax) CXOJIHBIX
3JIEMEHTOB: LIEJIOYHBIX "
[IeTT0OYHO3EMENbHBIX METaIlIax,

rajoreHax, HMHEPTHbIX (OJaropoHbIX)
rasax. OJEMEHTBI, KOTOpble O00pa3yloT
amQoTepHble OKCHJBI M THJIPOKCHIBIL.

VYerHbI  onpoc;
IIucbmeHHbII
KOHTPOJIb;
TectupoBanue;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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aTOMOB, JNEKTPOOTPHULIATENILHOCTH,
BAJICHTHOCTH) U X COCMHCHHIH

B TIIpelenax MalblX IE€PHOJOB U TIJIABHBIX
HOATPYII ¢ yY4ETOM CTPOCHUS UX aTOMOB;
XapakTepu3oBaTb ~ XUMHMYECKHE  IJIE€MEHTHI
HEPBBIX TPEX IEPUONOB, KAJIUU, KAJIbLUUA U UX
COEJMHEHHS 10 noJsiokeHuo B [lepuoandeckoit
cucteme [.U. Menneneena.

IIporao3upoBatb CBOMCTBa XUMHYECKUX
3JIEMEHTOB M UX COCIUHEHUI HA OCHOBAaHUH
3aKkoHOMepHocTell  Ilepuogudeckoid  cHCTEMBI
XUMHYECKHX 3JIEMEHTOB. Hcnone3oBath
HHPOPMAMOHHO-

KoMMyHHUKarmoHable TexHonmorun (UKT) mns
CO3JaHMs MOJEJIEH, NOArOTOBKU IIPE3EHTALUM,
JIOKJIaJIOB U IIPOEKTOB 110 TEME.

Y4acTBOBaTh B COBMECTHOH paboTe B mape HiH
rpymme.

BeicTpanBaTe pa3BEPHYTbIE IUCbMEHHBIE H
YCTHBIE OTBETHI C ONOPOii Ha MH(OpMaLHUIO U3
y4eOHHKa M JPYTUX UCTOYHHKOB, B TOM YHCIC
HNurepuera

Ilepuoanueckuii 3aKOH. OTKpBITHE
Ilepnoauueckoro 3aKoHa.

[lepuonndeckass cucTeMa XHUMHYECKHX
anemeHToB JI.1. Menneneena.
KopoTkonepruonHas u JIMHHONEPUOIHAS
(hopMBbI TAOTHUITBI

«Ilepuonnyeckast cucremMa XUMHYECKHX
3JIEMEHTOB

JA.M. Menneneesa». Ilepuonsl u rpymnmst
(A- u B-rpymmsr).

Crpoernne atroMoB. CocTaB aTOMHBIX SIZIEp.
W3otomsl. PagmoakTHBHOCTE. DIIEKTPOHEI.
OJeKTpoHHas OpOUTATIb.

DHepreTnyeckue YpPOBHH W TOAYPOBHH
atoma: s-, p-, d-opGuranu.

DneKkTpoHHbIE KOHPUTYpaUU 1
9NIEKTPOHHO-TpadIecKre (bopmybt
aTOMOB. PU3HYECKUI CMBICI IOPSIKOBOTO
HOMEpa, HOMepa Iepuoja U TIPYMIBI
3JIeMEHTA.

CrpoeHne AIIeKTPOHHBIX 000JI0UeK aTOMOB
mepBeiXx 20 XMMHYECKHX  DIIEMCHTOB
Ilepnoauueckoit CHUCTEMEBI AN
MeHnneneeBa: pacrpeeleHue JICKTPOHOB
o SHEPreTUICCKUM YPOBHSIM,
MMOIypOBHAM W opOuTamaM. Dusmueckuit
cmblch Ilepuonnyeckoro 3akoHa.
3aKOHOMEPHOCTH  HM3MEHEHHs]  pajmyca
aTOMOB XUMHUYCCKHUX 3JICMCHTOB,
METAJUIMYCCKUX n HEMCETAJIJINYECCKUX
CBOICTB I10 TPYIINaM U IEPUOAAM.
H3MeHeHrne KHCIOTHO-OCHOBHBIX CBOWCTB
COCIMHEHUH XHMHYECKHX OJIIEMCHTOB B
Ieproax ¥ Tpymmax. XapaKTepHCTHKA
XMUMHYECKOTO JleMeHTa 1o ero
MOJIOKEHHIO

B Ilepuoamueckoit  cucreme  J.W.
Menneneena.

http://www.periodicta
ble.ru/
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3nauenne llepuomuueckoro 3akoHa U
Ilepuoguueckoii cucTeMbl

XMMHYECKHX JIEMEHTOB ISl pa3BUTHS
Hayku U npakrtuku. J.M. Mengenees —
yUYeHBIN U IpakJaHHH.
IKcnepumenmanvroe usyueHue 6eujecme
u aenenuil /lemoncmpayuu:
MonenupoBaHue CTPOEHUS MOJIEKYN NpHU
MIOMOIIU PHUCYHKOB, Mojienel,
3JIEKTPOHHBIX M CTPYKTYPHBIX (POpMyIL.
Tabmmma  «[lepuoamyeckast ~ cucrema
XMUMHYECKHX 3JIEMEHTOB

OW. MenngeneeBa». Jlabopamopmsie
onvimsl O3HAKOMIIEHHE C 00pa3amMu
METaJUIOB U HEMETAJIJIOB

3.2

XuMuyeckas CBSI3b.
OKHUCIIUTENBHO-
BOCCTaHOBHUTEIILHEIE
peakuuu

12

MonenupoBatk CTpOEHHE MOJIEKYJI IIPU OMOIIU
PUCYHKOB, MOJeIeH, 3JIEKTPOHHBIX 51
CTPYKTYPHBIX (DOPMYIL.

Vcnonp30BaTh XHMHYECKYIO0 CHMBOJIUKY JJIS
COCTaBJICHUsI (OPMYJ BELIECTB, 3JIEKTPOHHOI'O
GaylaHca peaKIuid.

OmnpenensaTs CTENEHb OKUCICHHS  aTOMOB
XMMHUYECKHX JIEMEHTOB
no ¢QopmymaMm ¥ CcOCTaBIATH  (HOPMYJIBI

OMHAPHBIX COSAWHCHHUN MO CTETICHU OKUCIICHUS
aTOMOB XMMUYECKUX JJIEMEHTOB.

OnpenensaTe OKUCIUTENb W BOCCTAHOBUTEIb.
PaccraBnsars

K03 HULKEHTBI B cxemMax
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
METOJIOM 3JIEKTPOHHOTO OanaHca.
HabmonaTe XuUMUYECKHE OMBITHI 10 TUIAHY,
AHAITM3UPOBATD U JIEJIaTh BHIBOJEI.

[IpoBoauTh BBIYHCICHHUS 10 ypPaBHCHUSAM
xumuuecko peakuuu. McenonwszoBate UKT st
CO37aHMsl MOJeNed, MOJATOTOBKU IMPE3EHTAIHH,
JIOKJIAJIOB II0 TEME.

MPOCTHIX
peakui

DNEKTPOOTPULIATENILHOCTh ~ XMUMHYECKUX
3JIEMEHTOB. XMMHYECKash CBs3b. Buubl
XAMHYECKOH CBSI3U: KOBaJICHTHAs
TIOJISIpHAs! CBSI3b, KOBAJICHTHASI HEMOJISIpHAs
CBSI3b, HOHHAS CBA3b.

MexaHu3MBI 00pa30BaHUA

KOBaJICHTHOM H HOHHOK CBSI3H.
DJEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI
BemecTB. KaTHOHBI M aHHOHEL.
Kpucrammuaeckue n amopdHbIe BemecTsa.
Tunbl KpUCTANTMYECKUX PELIETOK: HOHHAS,

aTOMHasl, MOJIEKYJIIpHAs u ux
XapakTepuCTHUKH. CTemneHb OKHUCIEHUS.
Omnpenenenue CTEeTICHE| OKHUCJICHUS
aTOMOB

B 6I/IHaprIX COCINMHCHUAX.
OKHUCIINTENHHO-BOCCTAHOBUTEIHHEIC
peakuuu. Hpoueccm OKHUCJICHHUA

u BOCCTAaHOBJICHUSA. OKucIuTeIHN n
BoccTtaHoBuTean. CocTaBlIcHUE ypaBHCHI/Iﬁ
MPOCTBIX OKHCIHUTCIBHO-
BOCCTAaHOBHUTCIIBHBIX peaKuMﬁ n

VYerHbIl  onpoc;
IIucbmeHnHbII
KOHTPOJIb;
KonTtponsHas
paborTa;
TectupoBanue;

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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BeicTpanBath pa3BEépHYTHIE NHCHMEHHBIE U
YCTHBIE OTBETHI C OTIOPOI Ha MH(POPMAITHIO

13 y9eOHHKA U IPYTHX UCTOYHHUKOB, B TOM JHUCIIE
Hurepuera

paccTaHoBka B HUX Kod(ddummeHToB
METOJIOM DJIEKTPOHHOTO OanaHca.
DKcnepumenmanvroe uzyueHue eeujecme
U A6NECHUIL

Ipaxmuueckas paboma

Ne7. OTBITHI, WTIOCTPUPYIOIIKE IPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii (ropeHue, peakuuu

Pa3I0XKEHUs, COETUHEHUS).

Buruucnenusa:

10 ypaBHEHMSAM XUMHUYECKOW pEaKIUH:
KOJIMYECTBA BEIIECTBa, 00BEMA, MacCHl 110
M3BECTHOMY  KOJIMYECTBY  BEIICCTBA,
00BEMY, Macce peareHTOB WIH

MIPONYKTOB peakuuy; IpOCTEHIIEH
MOJIEKYJISIpHOH (popMyIIbl

BEIIIECTBA 10 H3BECTHHIM MAaCCOBBIM JIOJISIM
3JIEMEHTOB

HWroro no pasnery 26
PesepBHOe Bpems 5
Ob0mee wumciao yacoB mo | 102

nporpamme
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9 KJIACC

KomnunuecTtso
9acoB
o 0 DNeKTpOHHBIE
Ne HaumenoBanue tem g2 4 2 Buabt u popmbl nudpoBbIe
o i Bupsl nestensHOCTH Conepxanue o0yucHHS AL 1 Gop (p )
n/m MPOTPaMMBbI 5 54 24 KOHTPOJIS 00pasoBarebHbIE
o g =g
q £ €CypChI
A E‘ § £ pecyp
C o
4 =
Pa3nea 1. BemecTBo H XuMHuecKasi peakuus
1.1 | IloBropenue u 8 1 0 | Onpenmenath BUA XUMHUYECKOW cBsi3u W Tun | [loBropenne u  yriyOneHwe 3HaHuii | YcrHbIA ompoc; | https://resh.edu.ru/

yriryGrieHne 3HaHUH 0
BEILIECTBE

KPHCTAITINYECKOH PEMIETKH BEIIECTBA.
IIporHosupoBaTb  CBOHCTBAa  BEHIECTB B
3aBHCUMOCTH OT UX CTPOCHHSI.

YMeTh OOBACHATh NPUUMHHO- CIEICTBEHHYIO
CBSI3b: CTPOCHHE aTOMOB XUMUYECKOT'0 3JIEMEHTA
— BHJI XUMHUUYECKOH CBSI3U B €r0 COEINHEHUN —>
THUI KPUCTAJUIMUECKON PEIIETKH — (QU3UYECKUe
CBOICTBA BEILIECTBA.

HpI/IMeHSITI) C€CTCCTBCHHO- HAYYHbIE MECTO/bI

nmo3HaHuss (B TOM 4Hcle  HabmojeHue,
MOJICTUPOBAHHE,

SKCIICPUMEHT u OCHOBHEIE onepanuu
MBICIIUTEILHON  JIEATETIbHOCTH  (CpaBHEHUE,
KIIacCU(DUKAITHS).

BeicTpanBath pa3BEpHYTHIC

NHCbMCHHBIE W YCTHBIC OTBETHI C ONOPOil Ha
uHpOpMamMIo0 W3  y4yeOHHKA ©  JPYTHUX
MCTOYHMKOB, B TOM unciie MIHTepHeTa

OCHOBHBIX pa3/leNoB Kypca & Kiacca.
Crpoenue aromoB. CBolicTBa aToMOB
XMMHUYECKHX JJICMEHTOB,
NX KOJHWYECTBEHHBIE U KadeCTBCHHBIC
XapaKTEepUCTHKH (pagnyc,

JIEKTPOOTPHULIATEIEHOCTD, SHEPTH
HOHM3ALUHN). ITocnenoBarenbHOCT
3alOJIHEHUA ~ JJIEKTPOHHBIX  opOuTaneit

aTOMOB MaJIbIX MTEPHOIOB.
Oco0OeHHOCTH 3aMOTHEHUS

SJIEKTPOHHBIX OpOUTaNIelt aTOMOB OOJBIINUX
nepuonoB.  llepuoamueckas  cuctema
XAUMHYECKHUX IEMEHTOB

B CBETE IPEACTABICHUI O CTPOCHUH aTOMa.

CrelleHb OKHMCIEHHS W  BaJIEHTHOCTD.
[IpencraBnenue

0 MIEPUOTUIECKON 3aBHCUMOCTH

CBOMCTB XUMHAYECKUX DJIEMEHTOB

(3MEKTPOOTPHUIIATENILHOCTD,
OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIC
CBOWCTBA, KHUCJIIOTHO-OCHOBHBIC CBOWCTBA
OKCHJIOB W THAPOKCHIOB) OT CTPOCHHS
aToma.

IInceMeHHBIH
KOHTPOJIb;
TecTupoBaHue;
Pemenue 3amau

http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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Ctpoenue BemecTBa. BemecTna

B TBEpPAOM, XHIKOM M Ta3000pa3sHOM
COCTOSIHUHM. BHIBI XMMHYECKOH CBS3U:
HOHHA, KOBAaJICHTHAs (HenonsipHasi,
MOJISIpHAs ); OOMEHHBIN U JOHOPHO-
AKICNTOPHBIA ~ MEXaHW3M 00pa3oBaHHS
KOBAJICHTHOI CBSI3H.

MexMoneKyspHbIe B3aMMOCHCTBUS
(BomopoaHast CcBsA3b, CuUIbl Ban-mep-
Baannca). Tunsl KPUCTAJNINYECKUX
permeToK - aToOMHasl, HOHHAs,
MeTaJUTMIecKast, MOJIEKyIApHast —

1 0COOEHHOCTH MX CTPOCHHUS.

3aBHCHUMOCTE CBOMCTB BEIICCTBA

OT THIA KPUCTAJUIMYECKOHN PEIIETKU U BUAA
XHUMHUYECKOHN CBS3U.

DKcnepumenmanbHoe uzyueHue 6euiecme
u A61eHUll
Jlemoncmpayuu:
O3HaKOMJICHHE c
KPUCTAJUTHICCKUX PEIIETOK
HEOPTaHMYECKNX BEIICCTB — METaUIOB U
HeMeTaJuIoB (Tpadura U anMasa),
CIIO’KHBIX BEUIECTB (XJIOpHIa HATPHUS)

MOJIENISIMU

1.2

OCHOBHEBIE
3aKOHOMEPHOCTHU
XUMHYECKUX PEaKITIi

14

PackpbiBaTh CMBICT HW3y9YaeMBIX TOHATHH W
MPUMEHSTD 3TH MTOHATHS
NP  ONHCAHWUM CBOWCTB
[IPEBPALECHUM.
KnaccupunupoBaTh XUMHUYECKHE PEAKIUU IO
pasnuuHbM  mpu3HakaM.  OOBSICHATE U
MIPOTHO3MPOBATH 3aBHCHMOCTh CKOpPOCTH
XMMHUUYECKOH PeaKIiK OT pa3InuHbIX (haKTOPOB.
[IporHO3MpOBaTh BO3MOXHOCTH INPOTEKAHHS

BCIICCTB HU HUX

XUMHUYCCKUX HpeBpaHleHI/Iﬁ B pa3jIMYHbIX
YCIOBUAX. OHpeL[CJ'ISITB OKUCJINTCIIb n
BOCCTAaHOBHUTCIIb B OKHCJIUTEIIBHO-

BOCCTAHOBUTENILHON PEaKIUH.
CocTaBisiTh ypaBHEHHUS

Krnaccudukanus XuMHYECKUX peakIuil 1mo
Pa3IHYHBIM MPU3HAKAM

(o 4HWCcIy W COCTaBy YYaCTBYIOIIMX B
peakIM  BEIIeCTB, IO  TEMJIOBOMY
a3¢dexTy, 1[0 HU3MEHCHHIO CTemeHei
OKHCJICHHS XHMHUYECKHUX OHIJIEMEHTOB, IIO
00paTUMOCTH, TI0 yYaCTHIO

KaTaJln3aTopa, 10 arperaTHOMY COCTOSTHHIO
pearupymomux  BEMIeCTB).  DJICMEHTHI
XUMHAYIECKOM TEPMOJAUHAMHUKH.
DHepreTuka XUMHAYECKUX peakuu.
TemnoBoit 3 PekT XUMUIECKOH peaKkunu.
OK30- MW DJHIOTEPMHUYECKUE PEaKLuH,
TEPMOXUMHUYECKHE  ypaBHEHHUS.  3aKOH

VYerHbli  onpoc;
ITuceMeHHBIi
KOHTPOIIb;
KonTtponsHas
pabora;
TectupoBanue;
Pewenue 3anau

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKINid C
HCIIONIE30BaHIEM MeTona AIEKTPOHHOTO
Oamanca.

IInaHupoBaTh M OCYLIECTBIATH HAa MPAKTHKE
XUMHYECKHE

9KCIIEPUMEHTHI,  TPOBOJIUTH  HaOIOJCHUS,
JienaTh BBIBOJBI 10 pe3ybTaTaM dKCIEpUMEHTa
IPY [TPOBECHNUH J1a00PATOPHBIX
OIIBITOB M MPAKTHYECKOH PabOTHI.
[IpoBoauTs  BBIYHCICHHS IIO
XUMHUYECKUX PEaKIMM.
Y4acTBOBaTH B COBMECTHOH paboTe B mape wiIu
TpyIre.

BricTpamBathk pa3BEpPHYTHIC MHCEMEHHBIE U
YCTHBIE OTBETHI C ONOPOi Ha HH(pOPMALIUIO

u3 ydyeOHHKa U IPYrUX KICTOYHUKOB, B TOM YHCJIe
WNnrepHera

ypaBHEHHUAM

T'ecca u ero ciencrBus. Beruuciienus mo
TEPMOXUMHYECKUM ypaBHeHUsM. [loHsATHE
0 CKOPOCTH XMMHYECKOH peakIiy. 3aKOH
JeicTByomux Macc. GakTopel, BIUSIOUINE

Ha CKOpPOCTh XHMMHYECKOH pEeakIHu.
OHeprus
aktuBanmu. lloHsTme o  Karamuse.

®epmentsl. THrnOoUTOpEL.
[TonsiTe 006 0OpaTUMBIX M HEOOPATHMBIX

XAMHYECKHX  peakuusax. lloHsatne o
XAMHYECKOM PaBHOBECHH,

TIPUHLIUIL Jle [ITaTense. VYcnosus
CMCIICHUS XUMUYECKOTO  PaBHOBECHS.
@DakTopEl, BIUAIIAE HA COCTOSHHE
XUMHUYECKOTO PABHOBECHSI.

[IpornosupoBanue BO3MOKHOCTH

MPOTEKAaHUSI XUMUYECKUX TPEBpaIIeHUN B
pa3IMYHBIX  YCJIOBMAX  Ha  OCHOBE
MpeACTaBICHUI

00 HU3yYCHHBIX OJJIEMCHTAX XHMHYCCKOM
KUHETUKHU U TEPMOAUHAMUKH.
OKHCIUTENBHO-BOCCTAHOBUTEIIBLHBIE
peakuuu. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbIE CBOMCTBa
XUMHUYECKHUX 3JIEMEHTOB, 3aBUCUMOCTb OT
CTENEHH OKUCIEeHUs. BaxkHbie

OKHCIIUTEIN U BOCCTAHOBUTEIH.
Ilepmanranar kanus

(XapakTepucTuKa). CocraBieHue
ypaBHEHUU OKHCJIUTEIIBHO-
BOCCTaHOBUTEJIbHBIX pEaKIuit

C MCIIOJIb30BAHUEM METOJA 3JIEKTPOHHOIO
OamaHca.

IJKcnepumenmanvHoe uzyyenue eeuecme
u agnenuil [lemoncmpayuu:

3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
peakuud OT BO3ACUCTBHS pa3IMYHBIX
(¢akTOpoB (BIMAHHE KaTajgm3aTropa Ha
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CKOPOCTh XHMHYECKOH peakiuu). OIbITHI,
WLTIOCTPUP YIOIIIHE 00paTuMoCTh
XUMHUYECKUX PEAKLM.

OnbITh, WUIIOCTPUPYIONIME  HPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiii (ropeHue, peaKiuu

Pa3J0XKEHUs, COCTUHCHUS ).
JlabopamopHmuiii onvim

Uzyuenue 3aBUCHMOCTH CKOPOCTH
XAMHYECKOl peakuu OT Pa3InYHBIX
(akTopoB.

Ipaxmuueckasa paboma

Ne 1. Pewienune skcriepuMeHTaNIbHBIX 3a/1a4
110 TEME «OKHCIUTETBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIUN.
Buiuucnenus:

o TEPMOXUMHUUECKOMY YpaBHEHHIO
peakuuu: TerioBoro 3GhexTa XUMUIECKON
peakiuy Mo KOJUYECTBY BElIECTBa, Macce
win 00bEMY MPOPEArHpPOBABIICTO  HJIH
00pa30BaBIIIerocs BEIIECTBA;

KOJIMYECTBA BEIIECTBA, MACChI MM 00BEMaA
BEIICCTBA II0 W3BECTHOMY TEIUIOBOMY
3¢ dexTy XUMUIEeCKOi

peaxIyu; Macchl TPOMYKTa PEaKIHUU IO
HM3BECTHOM Macce OJHOTO

M3 MCXOJIHBIX BEIIECTB, B3ITOTO B BHJE
pacTBopa, COAEPKAIIETO OMPENEIEHHYIO

KOHIICHTPAIHIO
pacTBOPEHHOTO BelleCTBa
1.3 | DnekTpoauTHUYECKas 12 DJIeKTPOIUTHYECKAS qucconmanus. | YerHeiii ompoc; | https://resh.edu.ru/
JIICCOLHAIHSL. XuMudeckue peakuuu B pactBopax. | [IucbMeHHBIN http:/alhimik.ru
XUMHUYECKUE PEaAKIHH Teopust JNEKTPOJIUTUYECKON | KOHTPOIIb; https://hij.ru/
B pacTBOpax auccormanuu. PactBopenne kak ¢usuko- | KoHTposibHas http://c-
XMMHUYECKHH Tporecc. pabora; books.narod.ru/
[onsiTre o runpaTax n [pakTrueckas https://1sept.ru/
KpPHUCTAJUIOTHpATaX.  OJEKTPOJIUTHl ¥ | pabora; https://iu.rufvideo-

HEDJICKTPOJIUTEI. KaTI/IOHI)I, AHHUOHBI.

lessons
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MexaHU3M  TUCCOIMALMM  BEUIECTB  C
pPa3NUYHBIM BHUIOM XHMHYECKOH CBS3M.
CuibHBIE U cllalbble

aaekTponutbl. CTeneHb AUCCOLMAIIUH,
KOHCTaHTa JIUCCOLIMALINY. Honnoe
NPOU3BEICHUE BOJIBI. Bonoponnsiit
mokasareib. HAUKaTOpPHI.
DNEKTPOIUTHYECKAS TUCCOLHALINS KUCIIOT,
OCHOBAHUH U COJIEH.

Peakmun  wmonHOrO 00MeHa. YcioBusA
MPOTEKAHWUS pPEaKIWi HOHHOTO OOMEHa.
MornexymnspHbIe, TOJHBIE 1

COKpAIICHHBIE HOHHEIC YpaBHCHHS
peakuuid. CBOMCTBA KHCIOT, OCHOBAaHUH U
COJIEH B CBETE NIPEACTABICHUI

00  3JCKTPOTUTUYCCKON  JTHCCOIMAIUH.
Ka‘IeCTBeHHLIe pCaK Ha NOHBI.
I'mpponus coneil. IoHHBIE ypaBHEHMs
TUApoau3a coieil. Xapakrtep cpebl

B BOJHBIX pacTBopax COJIeH.
DKcnepumenmanvhoe uzyueHue geujecme
u aenenuil [lemoncmpayuu:
HUccrenoBanne AJIEKTPOIIPOBOTHOCTH
PacTBOpOB, mporecca  IUCCOIMALINU
KHUCIIOT, IICJIOYEH U COJICH.

OnbITH, WUTFOCTPUPYIOUINE  TMPH3HAKH
OPOTEKAHUS PEaKIUii HMOHHOTO OOMEHa
(oOpazoBaHme ocajika, BBIJCICHHUE Tasa,
o0pa3oBaHHE BOJIBI).

IIpumeHenne WHIWKATOPOB  (JTakmyca,
MeTHIopanxka u (eHoJaTanenHa) s
OTIpEIeIICHUS XapaKTepa CPeIbl

B pacTBOpax KUCIIOT, OCHOBAaHUH H COJICH.
Jlabopamoprule onvimul

W3ydeHue mpu3HAKOB POTEKAHUS
peaku HOHHOTO OOMEHa B pPacTBOpax
AEKTPONUTOB (C 00pa30oBaHUEM OCalKa,

TectupoBanue;
Pemenue 3amau
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BBIZICTICHHEM Ta3a, oOpa3oBaHHEM BOJbI):
cynbdara Mmean
(I) n ménoum,
COJISTHOM KHCJIOTHI,
HEUTpaM3alul  MEKIY
KaJI¥sl U COJISTHOM KHCIOTOH.
Hcnonp3oBaHue WHAMKATOPOB (JlakMmyca,
METHJIOpaHka U

¢deHondranenna) JUTSt OTpe/ieNIeHuUs
XapakTepa cpemsl B PacTBOpax CoJeH.
Pacno3naBaHne HEOPTaHWYECKUX BEIIECTB
C TOMOIIBI0 KAa4YEeCTBCHHBIX pEakIi Ha
HOHEI.

Tpaxmuueckue pabomul

Ne 2. Pemienue skCriepUMeHTaIbHBIX 33134
1o TeMe «DNEKTPOTUTHYCCKAS
JICCOLHALIHSY.

Ne 3. Pemienue skcriepuMeHTANIBHBIX 3a/1a4
o Teme «I'uaponus coneiry.

Buruucnenusa:

Macchl MPOAYKTa PEAKIHH IO W3BECTHOM
Macce OJTHOTO

73 WCXOIHBIX BEIIECTB, B3SATOTO B BHIE
pacTBoOpa, COIEpPIKAIIETO OIPEACIEHHYIO
KOHIICHTPAIUIO

pacTBOPEHHOTO BEIECTBA

kapOoHaTa HATpUi H
peakiust
THPOKCHIOM

Hroro mo pazmery 34 3
Paznen 2. HemeTaJsIbl M X COeTUHEHUSA
2.1 | Obmas 6 1 OObsicusaTh  00muMe  3akoHOMepHOcTH B | OOmiass  XapakTepucTHKa  HeMeTayuloB. | YcTHbI ompoc; | https://resh.edu.ru/
XapakTepHucTHKa M3MEHEHHH CBOWCTB HeMmeTauioB U ux | OcoOeHHOCTH CTPOEHHUS atomoB | [IuceMeHHBIN http:/alhimik.ru
XUMHUYECKHX COCIMHEeHUI B IpeJiesiax MajblX IEePHOJIOB U | XUMHYECKUX JJIEMEHTOB, MPOCTBIX | KOHTPOJIb; https://hij.ru/
9JIEMEHTOB VIIA- rmaBHBIX moxarpynn Ilepuonmdeckoil cuctemsl | BemiecTs, amwiorponus. OkuciurensHo- | KoHTposibHas http://c-
TPYIIIIBL. XUMHUYIECKHUX 3JIEMEHTOB C Y4ETOM CTPOCHHS UX | BOCCTAHOBHUTEIbHBIC cBoiicTBa | paboTa; books.narod.ru/
Tajoresst ATOMOB. HemeTauioB. CpaBHUTEIbHASL [pakTryeckas https://1sept.ru/
[IporHosuposars CBOMCTBA  XMMHYECKHX | XapaKTEpPHUCTHKA COCIMHEHHI HEMETAIJIOB. | pabora; https://iu.rufvideo-
JJIEMEHTOB — HEMETAJJIOB U MX CoequHEHU Ha | OOmas  XapakTepucTHka  ranoreHoB. | TectupoBanue; | lessons
OcobenHocTH CTPOCHUS aToMoB, | Pemenue 3aga4
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OCHOBaHUHU 3aKoHOMepHocTed llepuonnueckoi
CHCTEMBI.

XapakTepu3oBaTh (U3UUECKHE M XUMHUYECKHCE
CBOMCTBAa MPOCTBIX BELIECTB TaJOreHOB (Ha
IpUMepe  XJIopa) U CIOXHBIX  BEIIECTB
(x10pOBOIOpPOA, XJIOPHIA HATPHUS,
KHUCJIOPOACOAEPKAIUX KHUCIOT XJopa M HX
coJiedf), crnocoObl MOJydYeHHs, MPUMEHEHHE U
3Ha4YeHHE B IPUPOJIC U XKU3HU YETIOBEKa.
OmnpenensaTs XJIOPHUI-, OpOMUA- ¥ HOTUA-HOHBI B
pacTBope.

[ImanupoBaTh M OCYIIECTBIATh HA IPAKTHKE
XUMHUYECKHE

9KCIIEPUMEHTHI,  TPOBOIUTH  HaOIIOJCHUS,
JienaTh BBIBOJBI IO pe3yJIbTaTaM dKCIEpUMEHTa
NPy TPOBEICHUHM J1A0OPATOPHBIX OMNBITOB U
MpaKTHYECKUX pador.

CrenoBarh mnpaBuiaM Oe3omacHoil paboTel B
nabopaTopuu

IPU MHCIOJB30BAHUU XHMHMYECKOH MOCYABl U
00opynoBaHus.

Y4acTBOBaTE B COBMECTHOW paboTe B Maioit
rpyIme.

[TpoBOANTH BEIMHCIEHHS

M0 XMMHYECKMM ypaBHEHHsAM. lcronp3oBaTh
MEepHoOANYecKyl0  Tabumiy W Tabiumy
pacTBOPUMOCTH KHUCJIOT, OCHOBAaHHUI U COJIel B
BOJI€ /7SI BBITIOJTHEHUS 3a/laHUH.

BricTpauBare pa3BEpHyTbIE C OIOpPOM Ha
uHQOpPMALMIO U3  y4eOHMKA, CIPABOYHBIX
MaTepHaJIOB M JIPYTMX HCTOYHHUKOB, TPAMOTHO
HCIOJIb30BATh HU3Y4YEeHHBIN MOHSITHHHBII
anmapar

Kypca XUMHH, COIIPOBOXKIATh

BBICTYIUICHHE TIPe3eHTaIel

XapaKTepHbIE CTEIIEHU
Crpoerne u  (¢u3NIEeCKHe
MPOCTHIX BELIECTB — I'aJIOTEHOB.
XuMHUecKHe CBOMCTBA HA PUMEpPE XJopa
(B3auMozeiicTBre c MeTaJljIamMH,
HeMeTaJlJlaMU, BOJIOM, IIeI0uaMu).
XJ10pOBOIOPOS. ComstHast KHCJIOTA,
XUMUYECKHE CBOJCTBA, MOJIy4eHue,
NpUMEHEHHUE. HelictBue Xjopa U
XJIOPOBOAOPOJA Ha OpraHM3M 4YeNIOBEKA.
Baxkneiiimue XJ10puabl ¥ UX HAXOKIECHUE B
TIPUPOJE.

IlonsiTue 0 KHUCIIOPOICOAEPIKALLUX
KHUCJIOTaX XJIOpa U UX COJISIX.
IKcnepumenmanvHoe usyuenue
eeuiecme u A6JAeHUI

OKHCJIEHHS.
CBOMCTBA

Jlemoncmpayuu:
O0pa3usl MPUPOIHBIX XJIOpUIOB
(ranoreHuOB).
OmnbiTel, OTpaxatromue (U3UUECKHE |

XMMHYECKHE CBOMCTBA TaJIOTEHOB H HX
COEIMHEHUI.

Jlabopamoprule onvimul

OszHakoMJIeHHE ¢ 00pa3laMu MPHPOTHBIX
XIOpUAOB  (TajoreHuaoB).  M3ydeHue
CBOMCTB coJsiHOM KuciOThL. [IpoBeneHue
KauyeCTBEHHBIX pPEaKkIUil Ha  XJIOPHI-,
OpoMuI- U WOIUI-WOHBI, U HAOIIOJEHUE
MIPU3HAKOB UX

MPOTEKAHUSI.

Ipaxmuyeckas paboma

Ne 4. TlonyyeHue COJSTHOM KHUCIJOTHI,
n3ydeHue e€ CBOMCTB.

Buiuucnenus:

[0 YpPaBHCHHSM XHWMHUYCCKHAX PEAKIIHH,
€CJIM OJIMH UX PEareHTOB JaH

B M30BITKE;
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00BEMOB ra3oB o
XUMHUYECKON peakIuu

YpaBHEHHIO

2.2

O6mas
XapakTepucTuka
XUMHYECKHUX
3JIEMEHTOB
VIA-rpynnel. Cepa u
€€ COCJUHCHHUS

Onpenensate Hamuaue CymbQUT-, cymbhua- u
CyIb(aT-HOHOB B PacTBOPE.

[osicHsTh Ha npuMepax CYIIHOCTb
9KOJIOTMYECKUX  IMPOOJEeM,  CBS3aHHBIX  C
Hax0XJICHUEM COEJNHEHUI Cephbl

B OKpyxatomeid cpene. IlmanumpoBate u
OCYILIECTBIISITh HA MPAKTHKE XUMHYECKHE
9KCIIEPUMEHTHI,  TPOBOJIUTH  HAOJIIOJCHUS,
JieTIaTh BBIBOJBI 110 PE3YJIbTaTaM dKCIEPHUMEHTA
IpH INPOBEIACHHH JAa0OPATOPHBIX OIBITOB U
NPaKTHYECKUX PadoT.

CreoBaTh TpaBWiiaM Oe30macHOil paboTel B
nabopaTopun

NpPU UCIOJb30BAaHUU XHMHYECKHX BEIECTB U
000pyaOBaHUS.

[Tpou3BOMUTH BBIYHCIEHHUS IO XHUMHUYECKHM
YpaBHEHHSIM.

Y4acTBOBaTh B COBMECTHOH paboTe B Maioit
rpyImme.

Hcnonp30BaTh MEPHOTUYECKYI0 TaONULy H
TaOJIMIy PACTBOPUMOCTH KHCIIOT, OCHOBAaHHH M
COJICHi B BOJIE JJIS BBITIOJTHEHHS 38 aHHH.
Wcnonp30BaTh TpPH  BBINOJIHEHUH  y4eOHBIX
33JIaHAl M B MPOLECCe HCCICA0BATEIbCKON
JeATEeIbHOCTH HAayYHO-TIOIYJISIPHYIO
JUTEPATYpy XUMHUUYECKOTO coJieprKaHus,
CIpaBOYHBIE MaTEepPHAJIbL, pecypchl HTepHeTa

OOmiast ~ XapakTepUCTHKAa  XUMHYECKHX
aeMeHToB VIA-Tpynms!.

OcobeHHOCTH CTPOCHHUS
XapaKTepHbIe CTEIIeHN OKHCJICHHSI.
Crpoerre U  (u3MYECKHE  CBOMCTBA
MIPOCTBIX BELIECTB — KHUCIOPOJA U CEPBI.
AI0TpOnHBIE MOAN(DHUKALIUHI KUCTIOPOa U

aTOMOB,

CEpBHIL.
XuMu4eckue CBOICTBa cephl
(B3ammopecTBHE c HEMETaJUIaMH,
MeTaIaMH, KOHILICHTPUPOBaHHBIMHU

A30THOM W CEPHOM KHUCIOTAMH).
CepoBozmopon, cTpoeHHe, (DU3UUECKHE U
XUMHUUYECKHE CBOMCTBA
(kKuCnoTHBIE u
CBOIICTBA).

Oxkcuapl  cepbl  Kak  MPEACTaBUTEIH
KHCJIOTHBIX OKcUIoB. CepHuUcTas

kucnota u ee coimu. CepHas KHCIOTa,
¢usmyeckne W XHMHYECKHE CBOMCTBa
(obmme Kak MmpeAcTaBHUTENS Kilacca
kucyoT u cnenuduyeckue). Conu cepHOi
KHCJIOTHI.

XUMHYECKHE PEeaKIHH, JeKalre

B OCHOBE IIPOMBIIUICHHOTO cIiocoda
HOJY4YEHHUS CEPHOM KUCIIOTHI.

BOCCTAHOBHUTCIIbLHBIC

HpeﬂCTaBHeHI/IH (6] XUMHNYECKOM
TMpON3BOJCTBE n CBSI3aHHBIX C HHUM
npodeccusx.

IIpumeHeHye CepHOM KUCIIOTHL U
cynbpaTtoB. KadecTBeHHBIE peaknuu Ha
CyIbUT-, CyTbOUA- U CYyTbpaT-aHUOHBL
Haxoxnenune cepbl M ee COeIMHEHUH B
TIpUpOJIE.

XUMHYECKoe 3arps3HeHNe

VYerHBIH onpoc;
IIuceMeHHBIIM
KOHTPOJIb;
KonTtponsHas
paborta;
IIpakTnueckas
paborta;
Tectuposanue;
Pemenue 3amau

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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OKPYXKaloIIeH Cpeabl COeANHEHUSIMU CEPEI
(xucnoTHBIE JOXKIH, 3arpsi3HEHUE
BO3IyXa), CIIOCOOBI €ro IMPeIOTBPAIICHS.
IKcnepumenmanvroe uzyueHue eeulecme
u aenenuil /lemoncmpayuu:
OsHakomiieHHE ¢ OOpaslaMu Cepbl M ee
TIPUPOIHBIX COETUHEHHH.

HabOmonenne mpouecca  oOyryimBaHus
caxapa 1oJ JIECTBHEM
KOHLEHTPUPOBAHHOMN CEPHOM

KHCJIOTHI.

B3aumoneiictBue ceppl ¢ BOAOPOAOM,
MeIp0, HATPHEM, KUCIIOPOIOM.
Ilpakmuueckaa paboma Ne5. U3syuyenue
XUMHYECKHX  CBOWCTB  pa30aBlicHHOMN
CEpPHOU KUCIOTHI.

IIpoBeneHre KaueCcTBEHHBIX

peakuuii Ha cynbpdua-, CyabHuT- U
Cyb(aT-uOHBI, U HAOIOICHUE TPHU3HAKOB
UX MPOTEKAHUsL. Boiuucnenus:

MAacCCHI IPOYKTa PEaKIIH

10 U3BECTHOH MaccoBO# (00BEMHOM) moJie
(%) ero BBIXOZAa OT TEOPETHUYCCKH
BO3MOJKHOTO;

MaccoBoil (00BEMHOIT) momu (%) BbIXOIA
MPOAYKTA PEaKIIH

0 U3BECTHOH Macce (00bEMY)

MCXOJIHOTO BELIECTBA U MMPOJYKTa peaKkluu

2.3

OO6mas
XapakTepucTuka
XUMHYECKHUX
3JIEMEHTOB
VA-rpynnsl.

Azot, ¢ochop m wux
COEJIHEHUS

10

OOBsACHATH  OOmME  3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB AJIEMEHTOB VA-TpyNIbl U
UX COCIVHEHUN

¢ y4€TOM CTpOEeHUsI uX aToMOB. [Ipornosuposars
CBOMCTBA XUMHUYECKUX 3JIEMEHTOB.

VA-rpynnsl 1 UX COEIMHEHUI HAa OCHOBaHUH
3akoHOMepHocTel [lepuoandeckoil CUCTEMBI.
OOBSICHATD NPUYMHHO-CIIEJICTBEHHYIO  CBSI3b!
CTpOEHHE  BellecTBa —  CBOlcTBAa —
IpUMEHEHHUE.

OO0masi xapakTepUCTUKA DJIEMEHTOB VA-
rpynmnel. OcO6EHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIE CTEICHH

OKHCIJICHHS.
A30T, pacnpocTpaHeHHE B TIPHPOJE,
¢usnyeckne W XMMHUYECKHE CBOICTBa
(B3aumopelicTBHE c MeTaJUIaMH,

BOJIOPOJIOM, KHCIIOPOJIOM).
KpyroBopoT azora B mpupone. AMMHAK,
ero (usmyeckre M XMMHUYECKHE CBOWCTBA

VYerHbI  onpoc;
IIucbmeHHbII
KOHTPOJIb;
KonTtponsHas
paborta;
IIpaktuueckas
pabora;
TectupoBanue;
Pemenne 3anau

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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XapakTepu3oBarth (U3NUECKHE U XUMUYECKHUE
CBOWCTBa MPOCTHIX BEIIECTB a30Ta U pochopa u
WX COCIMHEHUH (aMMHaKa, coyiei

AMMOHUSI, a30THOU KUCIIOTBI, HUTPATOB, OKCHJIOB
dochopa (III, V) u docdopHOil KHUCIOTEHI,
tdbocdaros), CHOCOOBI ux MOJTyYCHHS,
NPUMEHEHUE M 3HAYEHHWE B TPHUPOJAE U KU3HU
YeJIoBeKa.

OmnpenensaTh HOHBI aMMOHUS, (ochar- HOHBI B

pacTBope.
[NosicHsTH Ha nprMepax CYIIHOCTb
9KOJIOTHYECKHX  MPOOJEM,  CBA3AaHHBIX C

HaxO0XJCHUEM COeAMHEHuH a3zora u (ocopa B
OKpYXKaromieH cpere.

Vcnonp3oBaTh MEpPUOAMYECKYIO TaOuuIyy U
TaONHIy paCTBOPUMOCTH KHCJIOT, OCHOBaHUH H
COJIEH B BOJIE JUIS BBITIIOJIHEHMSI 3aJaHUN.
HJ’IaHI/IpOBaTI) N OCYHICCTBJIATH Ha IIPAKTUKE
XUMHWYECCKUC

OKCIICPUMCECHTHI, MpOBOJUTH Ha6J'IIOZ[eHI/IH,
JIeTIaTh BBIBOABI IO PE3YNIbTaTaM dKCIIEPUMEHTa
IpU TPOBEICHUH JIA0OPAaTOPHBIX OMNBITOB M
MpaKTHIECKNX padoT.

CrietoBaThb npaBHIaM HOJIB30BaHUS
XHUMHYECKOH  Tocynoil ¥ JabopaTopHBIM
00opyIoBaHUEM,

a TaxKe MpaBuiIaM OOpaIIeHus

C BEIICCTBAMH B COOTBETCTBHUU C UHCTPYKIUAMMU.
HpOI/ISBOI[I/ITI) BBIYUCJIICHUA II0 XUMHWYCCKUM
YPaBHEHUSIM.

Y4acTBOBaTh B COBMECTHOI padoTe B mape Hiu
TpyIIe.

BricTpamBathk pa3BEpPHYTHIE NHCEMEHHBIE U
YCTHBIE OTBETHI C ONIOPOH Ha HHPOPMAIIUIO

W3 pPa3IMYHBIX MCTOYHHUKOB, B TOM YHUCIE
WuTepHera; gnemaTh  KpaTKME — COOOIICHUS
9KOJIOIMUECKON HApaBICHHOCTH

(oxuCIIeHHE, OCHOBHBIE CBOWCTBA BOJHOTO
pactBopa), MPUMEHEHHE W IOJNyYCHUE B
JTa00paTOPUHU U POMBIIIIICHHOCTH.

Hon aMMOHMS, JOHOPHO-aKIENTOPHBIN
MEXaHH3M ero 00pa3oBaHMsI.

Comu aMMmoHHs, U©X (QHU3HYECKUE WU
XMMHUYECKHE CBOMCTBa (pa3lioKEHUE U
B3aUMO/ICHCTBUE co IIeI0YaMu),
npumeHeHne. KauyecTBeHHast peakuusi Ha
noHbl aMMoOHUst. OKCHIBI a30Ta

(I, II, I, TV, V). A3oTucras KHCIOTA.
A30THas  KHUCIIOTa, €€  IOJNYy4EHHE,
¢busnyueckue ¥ XUMHYECKHE CBOMCTBA
(oOmiKe Kak mpeAcTaBuTeNs Kilacca

KUCJIOT M crenupuyeckre), IpUMEHEHHUE.
XUMHYECKUE PeaKLUH, Jexallue B OCHOBE
MOJIy4E€HHUsI a30THOM KHCIIOTHI

B IPOMBIIUICHHOCTH. HUTpaThl 1 HUTPUTEL.
KauecTBeHHbIE peakuMu Ha HUTpaT- M
HUTPUT-aHHOHBL. XUMHYECKOE
3arps3HEHUE OKpYyXKaromien cpesl
COCIMHEHUSIMU a30Ta (KUCIOTHBIC TOXKIH,
3arps3HEHUE BO3/yXa, [IOYBbI M BOJOSMOB).
dochop, amroTponHblE MOAUPHUKAIUH
¢docdopa (Oenmplit m KpacHbIH (ocdop),
¢busnueckue ¥ XUMHYECKHE CBOMCTBA
(B3aMMOJICHCTBHE C METAJUIAMH,
KUCJIOPO/IOM, TAJIOTEHAMH,
KOHLIEHTPUPOBAHHBIMH a30THOM M CEpHOM
kucnoramu). Oxcunsl dochopa (111, V),
¢dochopHast  kuciora, (PUIHUECKUE W
XMUMHUYECKHE  CBOMCTBA,  MOJy4YECHHE.
KauecTBenHas peakius Ha ocdar-HOHBL
[pexacraBnenust o ranorenuaax (ocdopa

(1, V).

[lonaTHe O MUHEPAIBHBIX YIOOPCHHUSIX.
AzotHble, (ocopHBIE, KOMILICKCHBIC
ya0OpeHusl.
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XuMH4ecKoe 3arpsi3HeHHe

OKpY’Karomiel cpepl COSAMHEHUSMH a30Ta
u pocdopa.

DKcnepumenmanbHoe uzyueHue 6eujecme
u aenenuil /lemoncmpayuu:

O3HakoMIIeHHE c ¢busryeckuMu
cBOMcTBaMHM a3oTa, Qocdopa u  HX
COCIMHEHUM.

B3anmopelictBue  KOHUEHTPUPOBAHHOMN

a30THOM KUCIIOTHI C MEBIO.
KavecTBeHHBIE peaknumy Ha HUTpaT- M
HUTPHUT-HOHBI.

OsHakomieHHE ¢ 00paslaMu a30THBIX H
(dochopHBIX yroOpeHH.

Jlabopamopuvie onvimui

M3yuenne CBOWCTB colell  aMMOHHUA
(B3auMoOAEHCTBHE cONed aMMOHHSA CO
MIENOYBIO).

KauecTBeHHast peakiys Ha COIM aMMOHUS,
Ha (ocdaT-HOHBI M HM3ydeHHE TPH3HAKOB
MX IPOTEKaHUSI.

Ilpakmuueckaa paboma

Ne 6. TomydyeHue aMMuaka, H3ydeHHE €TO
CBOIICTB.

Buruucnenus:

10 YPaBHEHMSIM XMMHUECKHUX PEaKIUH

24

Oo6mas
XapakTepucTuka
XUMHYECKHUX
3JIEMEHTOB
IVA-rpymnmsL

Yraepon u

Kpemunit, u ux
COEIMHEHUS

11

OOmIast XxapakTepuUCTHKA AJIeMeHTOB [V A-
rpynmnel. OcOGEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHBIE CTEIICHH

OKHCIICHHSI.
VYraepon, aIOTPONHBIE MOAM(DUKAIUN
(rpadur, anmas, ymaepen, rpadeH,

HAHOTPYOKH), (PU3NIECKHE W XUMHIYCCKUEC
CBOMCTBa MIPOCTBIX BEILIECTB
(B3aumopelicTBHE

C MEeTaJJIaMH, HEMETaJJIaMHU,
KOHLICHTPUPOBAaHHBIMH a30THOM M CEpHOM
kucyioramu). [loHsitue

VYerHbli  onpoc;
IIucbmeHHbII
KOHTPOJIb;
KonTtponsHas
pabora;
IIpakTnueckas
paborta;
TecTupoBaHue;
Pemenne 3anau

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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00 amcop6ruu. KpyroBopot yriepona B
MIPUPO/IE.

Oxcunsl yriaepona,

uX (U3MYECKHEe U XUMHUYCCKHE CBOWCTBA,
JICHCTBUC HA JKUBBIC

OpPTraHU3MBbI, TMONYyYCHHE W MPUMCHCHUE.
DKkonoruveckue mpodieMbl  atMochepsl,
CBs3aHHBIE ¢ OKcuaoM yriaepoaa (IV).
VYronpHas KHCIOTAa H €€ COJH, HX
¢usnyeckne W XMMHYECKHE CBOMCTBa,
MOJIyYeHHEe ¥ IPUMEHEHHE.

Kapbonartsr, TUIPOKApOOHATEHI, ux
cBoiictBa. KauecTBeHHass peakuus Ha
KapOOHaT-MOHBI. Hcnons3oBanue
KapOOHATOB B OBITY, MEIMIMHE,
MPOMBIIIIJIEHHOCTH U CEJILCKOM

XO3SICTBE.

[lepBoHauanbHBIE TOHATHA

00 OpraHMYecKMX BelIeCTBaX Kak o
COEIMHEHHSX YIIIepoaa:

yIJIeBONOPOABl  (METaH, JTaH, JTHIEH,
alleTHIICH), STAaHOJ, TIMIEPHH, YKCyCHas
KHCJIOTA. IIpuponusie HUCTOYHHKH
YIJIEBOJOPOIOB (yroib, MPUPOIHBIA Tas3,
He(pThb), MPOAYKTH WX MepepadOTKH, HX
porb B OBITY M  HPOMBIIIICHHOCTH.
ITonsTue

0 OMOJIOTHYECKH BAXKHBIX OPTaHUYECKUX
BEIlleCTBaX — JKUpax, Oelkax, yrieBojax —
U UX POJIH B KHM3HH YEJIOBEKA.

Ennncreo OPraHUYECKUX Hu
HEOpraHUYecKux coeauHeHui. KpemHuid,
ero ¢u3nyYeckne W XMMHUYECKHE CBOMCTBA
(B3aumopecTBHE c MEeTaJUIaMH,
KHCIOPOAOM, YTIEpPOJOM, TaJoreHaMH),
MOJTydYeHHe U IpUMeHeHue. Poib kpeMHus
B IPUPOJE U TEXHUKE.
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Oxcun  kpemuus (IV), kpemHmeBas
KHCJIOTA, CHIINKATHI: QU3NUECKUE U
XIMHWYECKHE CBOWCTBa, IMONy4eHHE U
MIPUMEHEHHUE B OBITY

1 IPOMBIIIIEHHOCTH.

Baxmneiie CcTpoOUTENbHBIE MaTepHabL:
KepaMHKa, CTEKJIO, IIeMEHT, OEeToH,
xkene300eToH. [IpoGiembl  Ge30macHOTO
UCIIOJIb30BAHUS CTPOUTEIBHBIX
MaTepHajoB B MOBCEIHEBHOM XU3HU. bop.
OcobenHoctu cTpoeHust aroma. OoOurue
MpeacTaBleHus O  (pu3Wdeckux  u
XUMHUYECKUX CBoMcTBax. bopHas

KHCJIOTA.

IKcnepumenmanvroe uzyueHue eeuiecme
U A6NEHUIL

Jlemoncmpayuu

Mogenn  KpUCTAUIMYECKUX  PELIETOK
anMasa, rpaduta, MOJICKYJIbI (yJUIepeHa.
O3HakOMJIEHHE C MPOIECCOM aaCcOpOINH
PACTBOPEHHBIX BEIIECTB aKTHBHPOBAHHBIM
yIJIeM U YCTPOWCTBOM IPOTHBOTA3A.
OszHakoMJIeHHE ¢ 00pa3laMu MPHPOTHBIX
KapOOHATOB M CHJIMKATOB, C NPOIYKIHEH
CUIIMKATHOH MPOMBIIUICHHOCTH.
Komnexmus «HedTs 1 HeTEIPOIYKTHD.
Mozenu MOJIeKyJI OpraHMYeCKUX BEIECTB.
Buneomarepuanst: CUJIMKaTHAsI
HPOMBIIIICHHOCTb.

Jlabopamopuvie  onvimul  IlomyuyeHwue,
cobupaHue, pacro3HaBaHHE W HU3y4CHHE
CBOWCTB YTJICKHCIIOTO Ta3a.

W3yyenne  B3aMMHBIX  INpeBpallleHUui
KapOOHATOB M THIPOKapOOHATOB.
[IpoBeneHne KauyecTBEHHBIX peaknuii Ha
KapOOHaT- M CWIMKAaT-HOHBI M H3ydeHHE
MIPU3HAKOB MX IPOTCKAHUS.
IIpaxmuueckue pabomoi
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Ne 6. TTonmyueHne okcuaa yriepoaa

(IV) u u3y4ueHne ero CBOMCTB.

Ne 8. Pemenne sxciepuMeHTATBHBIX 33034
mo TeMe «BaxkHeHIne HEMETAIbl U HX
COEIUHEHUSI».

Buiuucnenus:

Macchl (00bEMa; H.y.) MPOAYKTa PEaKIuu
Mo JaHHOW Macce (00BEMY) HCXOIHOTO
BEIIIECTBA, COJCPIKAIICTO OMPEIACIEHHYIO
MacCOBYIO JIOJIO

TpuMece

HWroro mo paznery 33 4

Paznen 3. MerasIbl M UX COeTHHEHHUS

3.1 | OCmme cBoiictBa | 5 0 PackpbiBaTh CMBICT U3y4daeMbiX MOHATHIA u | OOmas  XapakTepucTHKa XUMH4Yeckux | YcTHbIi ompoc; | https://resh.edu.ru/

METaIIOB MPUMEHSTD 3TH MOHATHS JJIEMEHTOB — METAJUIOB Ha OCHOBaHUM WX | [TMCEMEHHBIN http:/alhimik.ru

Opyd  ONMHCAHWU CBOWCTB BEIIECTB M UX | MoyioxeHus: B Ilepromuueckoil cucrtemMe | KOHTPOJIb; https://hij.ru/
NPEBPAIICHHUI. XAMHYECKHX DJIEMEHTOB [NpaxTnueckas http://c-
OObsicuaATh  00mMe  3aKoHOMepHocTH B | JI.MI. MeHzeneeBa U CTPOCHHS aTOMOB. | paboTa; books.narod.ru/
W3MEHEHHH CBOMCTB 3JIEMEHTOB- METAIIOB M UX | Metamisl A- u B-rpymni. Tectuposanue; | https://1sept.ru/

COCIMHEHUN C YYETOM CTPOCHHUS UX aTOMOB.
[Iporuno3upoBaTh CBOMCTBa XUMHUYCCKUX
3JIEMCHTOB-METAJUIOB W WX COCJUHCHUN Ha
OCHOBaHUU

3aKkoHOMepHocTel [lepruoauueckoil CUCTEMBI.
XapakTepu3oBaTh CTPOCHHE METAJUIOB, OOIIHE
(hu3nvecKre 1 XMMUYEeCKHE CBOWCTBA METAJUIOB.
XapakTepu3oBaTh OOIIUE CIIOCOOBI TOJTYYCHUSI
METaJIJIOB.

OOBACHITH 3aKOHOMEPHOCTH MIPOIIECCOB
AJIEKTPOJIN3a PACIIIABOB M PACTBOPOB HA OCHOBE
ANEKTPOXUMUIECKOTO PSif

HaNpsOKEHUH METaJsIOB, COCTaBISITh MPOCTHIC
ypaBHEeHHS IeKTponn3a. ONHUCEIBaTh CIIOCOOBI
3aIIUTHI METAJUIOB OT KOPPO3HH.
OOBSICHATD Ha puMepax
3KOJIOTHYECKUX npooiem,

CYILHOCTb
BEI3BaHHBIX

CrpoeHre MPOCTHIX BEUIECTB — METAJUIOB.
MeTtamnueckass CBsi3b U METaJLTHUCCKas
KpHCTaJUTHUECKas perieTka (MPUMUTHBHAS
KyOuueckas, 00bEMHO-IICHTPUPOBAHHAS
KyOuueckas, rpaHellEHTPUPOBAHHAS

Ky61/1qec1<a$1, I'€KCaroHaJlbHas
HHOTHoyHaKOBaHHaH) . 3aBUCUMOCTH
(I)I/ISI/I‘Ie()KI/IX CBOICTB METAIJI0B oT

CTPOCHUS KPUCTAJLIOB.
ONEKTPOXUMHUUECKUH psifl  HalpspKEeHUH
MeTtauioB. O01ue

XHMHYECKHE CBolicTBa MeTauioB. OOmime
CII0COOBI MOJTyYEHUS METAJIOB,
METATYprusi. DJNEKTPOJIU3 PACIIaBOB U
PacTBOPOB COJIEH Kak OJUH U3 CIIOCOOOB
MTOJTyYCHHST METAJIIIOB.

[TonsiTHE O KOPPO3UH METAIJIOB, OCHOBHBIE
CITOCOOBI 3alUTHI KX

Pemenue 3amau

https://iu.ru/video-
lessons
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3arpsA3HEHUEM OKDY’KalOIIeH Cpeibl MeTaJulaMu
U UX COETUHEHHSIMHU.

Hcnons3oBaTh  MEPHOIMYECKYIO  Tabmuimy,
TaONHIly pacCTBOPUMOCTH KHCJIOT, OCHOBaHUH M
coJieil B BOJE,

3NEeKTPOXUMUYECKUN pan HanpsKeHUH
METaJUIOB JAJIs BEINOJIHEHMs 3aaanHuil. CnenoBaTh
npaBuiIaM 0e30macHoi paboThl B 1abopaTopun
IpY HCHOJB30BAHUU XHMMYECKOH MOCYABl U
o0opynoBaHus.

IIpoBOINTH BEIYUCIIEHUS

MO0 XMMHUYECKHM YPABHEHUSIM.

Y4acTBOBaTh B COBMECTHOM paboTe B mape MU
TpymIe.

BeicTpanBaTe pa3BEPHYTbIE IUCbMEHHBIE H
YCTHBIE OTBETHI C ONOPOi Ha HH(pOPMALIUIO

n3 ydeOHMKA, CIPAaBOYHBIX MAaTepHaAOB U
JPYTUX HMCTOYHHKOB, I'PAaMOTHO HCIOJb30BaTh
W3Y4EHHBII NOHATUHMHBIN annapar Kypca XMMHH,
COTIPOBOJKIATh BRICTYIUICHUE NPe3eHTAINeH

or koppo3uu. CruiaBel (CTanb, YYTYH,
TIOPaTIOMHUHUI, OpoH3a).

[IpuMeHeHNe METaJIOB M CIUIaBOB B OBITY
U IPOMBIIIJICHHOCTH.
DKcnepumenmanbHoe uzyueHue 6eujecme
u aenenuil /lemoncmpayuu:
OsHakomiIeHHE ¢ 00pa3laMi METAIOB U
CIUIABOB, UX (PU3UYCCKUMU CBONCTBAMHU.
MogaenupoBanue METaTNIECKOMN
KPUCTANIMYECKON PEILIETKH
BzamMmogeiicTBie MeTaniaoB ¢ BOJOH, C
pacTBOpaMu COJIEH U KUCIOT.

DJEeKTPONN3 PacTBOPOB cojied (Xiopuma
memu (II) mw wommma xamus). OIBITHI,
WUTIOCTPUPYIONINE KOPPO3UIO METAJUIOB U
3aIIUTy METAJJIOB

OT KOPPO3UH.
Jlabopamoprule onvimul
O3HakOMJICHUE c
CBOMCTBaMU METAJLJIOB.
W3ydeHnne B3aMMOIECHCTBHS METAIIOB C
BOJIOH, C pacTBOpaMHU COJIeH U

KHCIIOT.

Buiuucnenus:

0 YPaBHEHUSM JJIEKTPOJIH3a PACIIaBOB U
PaCTBOPOB BEIECTB; pas3iIHYHBIC THIIBI
BBIYMCIICHUM

10 YPaBHEHHUSM XUMHUYECKHUX PEAKITHI

(busnuecKuMu

3.2

Baknenime MeTamibl
W UX COEJIMHEHUS

15

Mertamnsl A-Tpymi.

[llenounsle  MeTaIBI:  TOJIOKEHHE B
Ilepuoguueckold cUCTEME XHUMHUYECKUX
2JIEMEHTOB

A.W. MenneneeBa, CTpO€HHE HUX aTOMOB,
HaXoXXJeHHe B mpupoxae. Dusmueckue u
XUMHUYECKHe CBoOicTBa (Ha mpuUMepe
HaTpusi U Kaius), noiaydeHue. Okcuabl U
TUAPOKCHUJIBI HAaTpus U Kanusl. [lpuMenenue

VYerHbI  onpoc;
IIucbmeHHbII
KOHTPOJIb;
KonTtponsHas
paborta;
IIpaktuueckas
pabora;
TectupoBanue;
Pemenne 3anau

https://resh.edu.ru/
http:/alhimik.ru
https://hij.ru/
http://c-
books.narod.ru/
https://1sept.ru/
https://iu.ru/video-
lessons
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LIEJIOYHBIX METaUIOB UM UX COCOUHEHMM.
Buonoruueckast posib HaTpuUs U Kaausl.
[llenoyHO3€MENBHBIE METAUIBI MarHui U
KaJbIUI: IOJIOKEHUE

B Ilepuoanueckoil cuctemMe XMUMHUYECKUX
9JIEMEHTOB

.. MenneneeBa, CTpoeHHE HUX ATOMOB,
HaxoxjaeHue B mnpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA MarHusi M KaJbLus.
Baknennine coeguHEeHUS KaJdblUsi U
MarHust

(okcupm, THIOPOKCHA, COJH), CBOWCTBA,
npuMeHeHne. JKeCTKOCTh BOBI M CIIOCOOBI
ee ycrpaHeHus. KpyroBopoT kambuus B
npupoie.

ATIOMUHUH: TIOJIOKEHUE

B [lepuonnueckoil cucreMe XUMHUYECKUX
9JIEMEHTOB

JAWN. Menneneea, CTpOEHHE aTOMa,
HaxoxaeHue B mpupojae. duszuueckue u
XUMHUYECKHE CBOMCTBA ATIOMUHMSL.
AmQoTepHbIE  CBOWCTBA  OKCHAa H
TUApoKcuaa  amoMuHus. IlpuMeHeHue
AJIOMUHUS U €T0 CIUIaBOB.

Mertamnnel b-rpynm.

OOmast xXapakTepUCTHKa MeETauIoB b-
rpynn (moOOYHBIX HOATPYII): TON0KEHUE
B [lepuonnueckoil cucreMe XUMHUYECKHX
3JIEMEHTOB H.N. Menpeneena,
0COOEHHOCTH CTPOCHHUS aTOMOB. SIBlIeHUE
«TpoBayiay  JJIEKTpOHa HA  TpUMepe
CTPOCHHUS aTOMOB XpOMa, MeIH, cepedpa.
BanentHele  cocrossHES ~— atoMoB  d-
3JIEMEHTOB, CTETIEHU

OKHUCJIGHHST aTOMOB B  COEJAMHEHUSX.
3aBUCUMOCTD KHCJIOTHO-OCHOBHBIX
CBOICTB  OKCHJAOB M  THIPOKCHIOB
METaJJIOB OT 3HAYCHMsI CTETIEHU
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OKHCJICHHS JJIEMEHTa B COCAWHEHUH (Ha
MIpUMepe COSIMHEHUN XpoMa).
[lepBoHauanpHBIE  TPEACTABICHHUA O
KOMIUICKCHBIX COETUHEHUSX.

Mens u cepeOpo: CTpPOEGHHE aTOMOB,
creneHn okucieHus. OOmume Kparkue
NpeACTaBICHUST O  (U3MYECKUX U
XMUMHYECKHX CBOMCTBAX MPOCTHIX BEILECTB
(B3aumozeicTBuUe

C KHCJIOTaMH-OKHCIUTEISIMH),

00 X OKcHAax, THIPOKCHIAX U COJSX, UX
npumeneHnu. [Ipeacrasnenus

00 aMMHa4HBIX KOMIUIEKCax cepebpa n
Menu. KauecTBeHHBIE peakiiy Ha KaTHOHBI
Menu (2+) u cepebpa. IluHk: cTpoeHue
aToMa, CTETIeHb OKHCIICHHUS.
XapakTepucTUKa

(U3NYEeCKUX M XHMHYCCKUX CBOMCTB,
npuMeHenue, amdoTepHble  CBOICTBa
okcuga M ruapokcuna. KadecTBeHHbIE
peaKnuy Ha KaTHOHbI IIMHKA.

XKeneso: cTpoeHme aTtoma, CTEHECHH
oxucieHns. Haxosxaenue B npupoze.
@dusnyeckne W XUMHUYECKHE CBOICTBa
xKenesa, NpUMeHeHue. buonormdeckas
poib xene3a. OKCHIIBI, THAPOKCHIBI U COJN
xene3a (II) m »xemesza (III), ux cocras,
CBOMCTBA U MOJIyYEHHE.

KauectBennsie peaKkunu Ha KAaTHOHBI
kenesa (2+) u xkenesa (3+). UyryH u craib
— CIIJIaBHI JKee3a.

[lpowsBopcTBO  4WyryHa W CTanm.
Okonornyeckue mpooiemsl,

CBSI3aHHBIC c METaJUTyprH4eCKUMHA
MIPOU3BOJICTBAMH.

IKcnepumenmanvroe uzyueHue 6euiecme
u agnenuil [lemoncmpayuu:
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BzaumoneiictBue ¢ BOJIOM HATpUs W
KaJbIHsL.

OxpammBaHue IUTAMEHH WOHAMH HATpUs,
KaJusl U KanbLius.

B3aumMmopelicTBue okcuga KambIUs U
HaTpHs ¢ BOAOH.

BzaumoneiicTBue amOMUHUS C BOJIOH, C
HOJIOM, KUCIIOTaMU U IIEJI0YaMHU.
Buneomatepuarst: MeXaHu4ecKas
MIPOYHOCTh OKCHJHOM IIEHKH aTIOMUHMS,
TOPEHHE JKee3a

B KHcIopoAe W xiyope. Jlabopamopmovie
onvimsl O3HAKOMIIEHHE C 00pa3amMu
N3y4aeMBIX METAJIOB, WX HPHUPOJHBIX
COCJIMHEHUI U CIUIABOB.

B3aumMopeiicTBue THAPOKCUIOB HATPHUS U
Kanplusg ¢ okcupoMm yriepoma (IV) u
KHCJIOTaMHU.

HccnenoBanue cBOWCTB KapOOHATOB U
THIPOKapOOHATOB  KambLusA, SKECTKOH
BOJIBL.

Wzyuenne MIPOLIECCOB MOJTy4CHHS
THIPOKCUIOB JKENe3a, HUX XHMHUYECKHX
CBOIICTB.

Wzyuenne MIPU3HAKOB MIPOTEKAHMS
Ka4eCTBEHHBIX pPeaKkInii Ha HOHBI

(MarHus, Kanpuus, aTIOMUHHNS, [IMHKA,
xenesa (2+) u xenesa (3+), memu (2+).
UccnenoBanue  ampOTEpHBIX  CBOWMCTB
THIPOKCHAA QJIIOMUHUS M THIAPOKCHIA
IIIHKA

Ilpakmuueckue pabomut

Ne 9. XKéctkocTh BOABI M METOABI €€
yCTpaHEHHUsL.

Ne 10. Pemenne »>KcrEepUMEHTAIBHBIX
3aja4 1o Teme «BaxxHele MeTansl 1 UX
COEJIIHEHUS.

Buviuucnenus:
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pasMM4YHbIC  THNBl ~ BBIYMCICHUH  IIO
YpaBHEHHUSIM XUMHYECKUX peaKkuuii

HWroro no paznmery 20 1
Pa3gen 4. Xumusi 4 OKpy:Kaolias cpeaa
4.1 | Bemecrsa u| 5 0 PacKphIBaTh CMBICI M3y4aeMbIX TOHSITHIA. BerectBa u MaTepuast Vernsiii ompoc; | https://resh.edu.ru/
MaTepuansl B KA3HA XapakTepu30BaTh POIb XUMUH B TIOBCETHEBHOM KU3HH YEIOBEKA. [TucsMeHHBII http:/alhimik.ru
YeJIoBeKa. B pasNMuHBIX c(epax IesTeNbHOCTH Jrojel, | BakHelmme BemecrBa W MaTepHalbl, | KOHTPOJIb; https://hij.ru/
OCHOBBI OCHOBHBIE BEILECTBA " MarepHaisl, | 00IaCTH UX MPUMEHEHHS. Tectuposanue; | http://c-
IKONOTHIECKO OpUMeHseMble B JKM3HH  coBpeMeHHoro | bezomacHoe wucmons3oBaHue BemiectB W | Pemenue 3amau | books.narod.ru/
TPaMOTHOCTH YeI0BEKa. XUMHYCCKHUX PEAKIHii B OBITY. https://1sept.ru/
OOBSICHATD yCIIOBUS 6e3zomacHoro | IlepBast moMoIIb IPH XUMHYECKUX OKOTaX https://iu.ru/video-
HCIIONb30BAaHMsI  BELIECTB W XMMHYCCKUX | M OTPABICHUSIX. lessons

peaxmuii B OBITY.

YMeTh OKa3bIBaTh NEPBYIO HOMOIIb

NPH XUMUYECKHAX 0)KOTaX U OTPABICHHUSX.
OOBSACHATH  CYIIHOCTH  METOAOB  OXPaHbI
aTMOC(epbl, BOIHBIX U 3€MEIIbHBIX PECYPCOB OT
3arpsi3HEHUI. AHAJIM3UPOBAaTh W KPUTHUYECKH

OLICHUBATH UHPOPMAITHIO o BJIUSHUHA
MIPOMBIIIIJIEHHOCTH, CEJILCKOTO

XO03SHCTBa,  TpPaHCIOPTa  Ha  COCTOSIHHE
OKpY>Karouel cpepbl.

Hcnoap3oBaTh XUMHNYCCKUC 3HAHUA B

MOBCETHEBHOMN JKU3HH

Jutst obecrieyeHnst 0€30MaCHOCTH M COXPaHEHUS
37I0pPOBBS

npu  oOpalieHWHM ¢ mpernaparaMd  OBITOBOH
XUMUH, JUI COXPaHEHHS OKPYKAIOIIEei Cpebl.
[MomyanTs npeacTaBIeHNs

O TPAaBUIBHOM WCIOJIB30BAaHUHM H3YYEHHBIX
BEIIECTB W  MaTepuanoB  (MUHEpaJbHBIE
yIoOpeHHsi, METaJulbl M CIUIaBbl) B OBITY,
CEIIbCKOM XO035HiCTBE, Ha IPOU3BO/ICTBE.

Hckate m aHamm3upoBaTh WHGOPMAIMIO O
CBOWMCTBaX  BELIECTB, KMEIOHIUX  Ba)XHOE
IOPOMBIIIJIEHHOE 3HAUY€HUE, M XUMUYECKUX
peaKIMsX, JekKaIUX B OCHOBE MPOMBIIIIEHHBIX

HoBrle MaTepmambl ©  TEXHOJOTHH.
IIpuHIMIBI «3€JIEHON XUMUN».

OCHOBBI YKOJIOTHYECKON TPAMOTHOCTH.
XuMUsI 1 3T0pOBbe. 3HAUCHUE M3yIaeMBIX
XUMHYECKHX AJIEMEHTOB U MX COCTUHCHUI
Ui

(YHKIIMOHUPOBAHUs OPraHNU3Ma YeJIOBeKa.
[TonsTure 0 310pOBOM 00pa3e KU3HU.
Xumuueckoe 3arpsi3HeHHe
OKpYy’Karomieil  cpensbl.
po0OJIeMBI, CBSI3aHHBIE

C COCOUHEHHUSMH YTIIEpOJa, a30Ta, CepEl,
TsDKeIbIX MeTallioB. [lorsatue o ITJIK. Pois
XVMHU B PEIICHUH

IKOJIOTHIECKUX mpooIeM.
DKcnepumenmanvhoe uzyueHue geulecme
u aenenuil [lemoncmpayuu:

Komnexiuu 00pa3noB MaTepHajoB
(cTpouTtenbHBIE ~ MaTepuaibl,  CIUIABBI
METAJIJIOB, MTOJIMMEPHBIE MATEPHAIIBI).
IIpe3enTaruu u BUgeOMaTepHalbl MO TeMe.
Jlabopamopuvie onvimer  OmpenencHue
KHCJIOTHOCTH MPUPOIHBIX BOJI.

DKOJOTHYECKHUE
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CIOCOOOB  TIOJMYYEHHUS BEMIECTB, B  IEIAX
OTIpeNeNeHus] PAlUOHANBHBIX IOOXOAOB K
HCIIOJIE30BAaHUIO PHPOTHBIX PECYPCOB.
[IpuHuUMaTh yyacTHe B OOCYXKACHHHU MPOOIIeM
XUMUYECKON U

JKOJIOTUYCCKOW HATPABICHHOCTH, BBICKa3bIBATh
COOCTBCHHYIO TO3UIMI0 10 MmpodiieMe |
npe/yiarath

BO3MOXKHBIC MyTH €€ PCIICHHUS.

Co3maBaTe MHCEMEHHBIE W YCTHBIE COOOIICHHS,
pedepaTpl, OOKIAmBl, TpPE3CHTAMH  TIPU
BBHITIOJTHEHAH YYEOHBIX 3aJJaHWH M B IpoIecce
MIPOEKTHO-HUCCIICIOBATEECKOM IS TEITHHOCTH.
Hcnonp3oBate mpencTaBieHHs O  cdepax
npo¢eCcCUOHATBHOM

JACATCIBbHOCTH, CBs3AaHHBIX C HayKOfI nu
COBpeMeHHLIMI/I XUMHYCCKHUMHU TCXHOJIOTUAMU,

KaK OCHOBY
A paCCMOTPEHUA XMMHUU B Kad€CTBE C(I)epbl
cBOEi Oynymieii npodeccHoHaNLHON

JICATENIbHOCTA W JUIS OCO3HAaHHOTO BBIOOpA
XUMHUH KaK MPOQUIBLHOTO MpeaMeTa

[PH [IEPEX0/ie Ha YPOBEHb CPEIHETO

o011ero oopazoBaHUs

MogenupoBanue mporecca 00pa3zoBaHU
KHCJIOTHOTO  JOXZS, HW3yYEHHE  ero
BO3ICHCTBHS
Ha MaTepUabl

HWroro o pazaeny

Paznen 5. O0001menue 3 HAHU

5.1 | IloBTopenue u
00001enne 3HAHWUN
OCHOBHBIX  Da3/IejioB
KypCOB

8-9 kiaccos

IIporno3upoBath CBOMCTBA XHUMHAYECKUX
3JIEMEHTOB U UX COCIUHEHHI Ha OCHOBAaHHH
3akoHOMepHocTel [lepruoauueckoil CUCTEMBL.
OnuceiBaTh XMMHYECKHE CBOMCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, TOJTBEPKIaTh CBOWCTBA
IpUMEpaMu ypPaBHEHUH peakUuid HOHHOIO
oOMeHa ¥ OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii.

IIporHo3upoBathb CBOICTBa BEILIECTB B
3aBUCUMOCTH OT X CTPOEHHUSI.

Ilepuoguueckuii 3akon u [lepuonuueckas
CHCTEMA XHMHYECKUX DJIEMEHTOB B CBETE

MpeICTaBICHUI
O CTpOEHHS aToMa. 3aKOHOMEPHOCTH B
U3MEHEHU U CBOWCTB XUMHUYECKHUX

3JIEMEHTOB M UX COCIMHEHUMN

B MIEPHOAAX U TPYIIIaX.

CrpoeHne BemecTBa B TBEPIOM,

KUJIKOM ¥ Tra3000pa3HOM COCTOSIHUH.
By XuMudueckou CBS3H.

3aBUCHMOCThL CBOMCTB BEIIESCTBA

VYerHbli  onpoc;
ITuceMeHHBIi
KOHTPOIIb;
TectupoBanue;
Pewenue 3anau
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IIporHO3UpOBaTh BO3MOXHOCTH IPOTEKAHHS
XUMHUYECKHX TPEBPALICHHH B  Pa3INIHBIX
YCIOBUSIX.

IIpou3BoauTs BBIYHCICHHUA 10 XUMHUUYECKUM
YPaBHEHHSM.

YuacTBOBaTh B COBMECTHOU paboTe B mape Wi
B TpyIime

OT THUIAa KPUCTAJUIMYECKOH PEILIETKN U BUAA
XUMUYECKOU CBSI3U.

Krnaccudukarnms XuMIHYECKUX peakunii 1Mo
Pa3IUYHbBIM MPU3HAKAM.
[IpornosupoBanue BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX TPEeBpalIeHUN B
pa3MUYHBIX ~ YCJOBHSIX  HAa  OCHOBE
TIpEACTaBICHUN

XUMHUYECKON KHHETUKU U TEPMOJIUHAMUKH.
XUMHUYECKUE PEAKLIMM B paCTBOpax.
I'mpponus coneil. Peakuuu okucieHus-
BOCCTaHOBJICHUSL.

DNEKTPOIU3. CaoiicTBa KHCJIOT,
OCHOBaHUU u conei B CBETE
MpeACcTaBICHUN

00 3JIEKTPOJIMTUYCCKON JUCCONMUAIMH |
OKHCITUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKiusx.

Htoro no paszneny 5 0
PesepBHOE Bpems 5
O0mee yuciao uacoB mo | 102 10

nporpamMme
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