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NOSICHUTEJIbHAS 3AIIMCKA

Pabouas nporpamma yueOHoro npeamera «Xumusi» pa3padoTaHa Ha OCHOBE CJCAYIOLIMX
aokymentoB: @I'OC OOO, yrB. npukazom Munnpocsemenus P® or 31.05.2021 Ne 287;
[Tpukasza Munnpocsemenus Poccun ot 19.03.2024 N 171 «O BHeCeHHMM HW3MEHEHHH B HEKOTOPBIC
npukaszel  MunucrepcTBa rpocsemienus  Poccuiickoit  @enepauuy, Kkacarommecs  (ejaepanbHbIX
o0paszoBaTe/bHbIX MPOrpaMM HavajibHOro odmiero oOpa3oBaHHs, OCHOBHOrO obuiero odOpasoBaHus H
cpennero obmero obpasoBanus»; [Ipukaza Munnpocsenienust Poccuun ot 09.10.2024 No 704 «O
BHECCHMH HM3MCHCHUH B HEKOTOpbIC Mpuka3zbl MwunHucTepcTBa npocsemieHus Poccuiickoit Deneparmm,
Kacaroumecs (ejaepaibHbIX 00pazoBaTeIbHBIX POIPaMM HAYadbHOIO OOIIero odpa3oBaHus, OCHOBHOIO
obmiero oOpaszoBanus M cpeaHero odOmero oOpasoBanus»; [Ipukasza Munnpocsemenuss Poccun ot
18.06.2025 N 467 «O BHeCCHHH U3MCHEHUI B HEKOTOPbIE NpHUKa3sl MUHHCTepcTBa 00pa30BaHUA U HAYKH
Poccuiickoit ®enepaumn v Mununcrepersa npocseiienus Poccuniickoit Denepaunu, Kacarommecs
denepanbHbIX TOCYJAPCTBEHHBIX OOpPA30BATEIBHBIX CTAHJAPTOB HAYAILHOTO OOMIEro M OCHOBHOTO
obmero obOpa3zoeanus» (3apeructpupoBano B Muntocte Poccum 17.07.2025 N 82961); Ilpukasa
Munnpocsemenusa Poccun ot 08.10.2025 No 729 «O BHeceHMH HM3MEHEHHH B HEKOTOpPhIE MPHKa3bl
MunucrepctBa ofpaszoBaHus M Hayku Poccwiickoit ®enepaumn 1 MHHMCTEPCTBA TPOCBEILCHHS
Poccuiickoit @eaepanum, kacarouiiecs deaepanbHbIX TOCYJIaPCTBEHHBIX 00Pa30BATEIbHBIX CTAHIAPTOB
HayvaJlbHOro OOIIEro, OCHOBHOTO o0miero o0pa3oBaHUs W cpejHero odmiero odpazoBaHus»; Ilpukasa
Munucrepersa npocsenienus Poccuiickoi ®@enepanmu ot 10.11.2025 Ne 808 «O BHecenuu u3MeHeHHH B
HEKOTOpBIE NpHUKa3sl MunuctepeTBa npocseiienus Poceuiickoii @eaepaiun, kacatomumecs (peaepanibHbIX
o0Opa3oBaTeNnbHBIX MPOrpaMM HA4albHOrO 00miero oOpa3oBaHMs, OCHOBHOTO 00LIET0 0o0Opa3oBaHUs H
cpeanero obuiero obpaszosanus»; GOIT OO0, yreepxkAEHHONH nprKkazoM MUHHCTEPCTBA MTPOCBEILEHHS
P® or 18.05.2023 Ne 370 (¢ oOuosmenumem ot 12.07.2023 Ne 74223), Tlonoxenus o padoumx
nporpaMmax yueOHBIX TpeaMeTOB, YueOHbIX KYpPCOB (B TOM YHCIIe KYPCOB BHEYPOUHOI /IeITeIbHOCTH),
yueOHBIX MOJyJIeii, paspadarbiBaeMbix Ha oOcHOBe o0OHOBIeHHBIX PI'OC M B COOTBETCTBHH €
TpeboBanusiMu DesiepalibHbIX 00pa3oBaTebHBIX MPOrpaMM HAYyajlbLHOro 0O0IIero, OCHOBHOIO 00Iero,
cpennero obuiero oopazoBanus ot 16 utonsa 2025 r. Ne 25 (mpuxka3 ot 16.06.2025 Ne 107-0).

[Iporpamma no XxuMHH 1a€T NPEACTABICHUE O LENX, 00mel crpaTterun o0y4eHuUs, BOCIUTaHUA U
pasBUTHs O0OyyalolIMXCA cpejcTBaMHM yueOHOro rnpejMera, ycraHaBiIMBaeT 00s3aTelIbHOE NPEAMETHOE
coJiep:kaHue, MpeaycMaTpUBaeT pacrpeereHle ero mo KiaccaMm U CTPYKTYPUPOBAHHUE IO pasfenaM U
TEMaM MpOrpamMMbl TI0 XHMHH, OIPEJACTsAeT KOJUYCCTBCHHbIE W KAYCCTBCHHBIC XapaKTEPUCTHUKH
COJICPKAHUS, PEKOMEHIYEMYIO MOCIe/I0BATEIbHOCTE H3YUEHHUS] XUMHHM C YYETOM MEKIPEAMETHbIX H
BHYTPUIIPEIMETHBIX CBA3€H, JOTMKH y4eOHOro mpoliecca, BO3pPacTHBIX 0COOEHHOCTEH o0yHarommxcs,
oTpeenseT BOZMOKHOCTH MpeaMeTa sl pealn3anuu TpeboBaHuil K pe3ynbTaTaM OCBOGHHS OCHOBHOMU
oOpa3oBaTe/lbHOI MporpaMMbl Ha YpPOBHE OCHOBHOTO 00Miero obOpasoBaHHs, a Takke TpeOOBaHUN K
pesyiibTatam o0ydeHMsi XHMHUM Ha YPOBHE IleJiel M3yueHus IpeJMeTa M OCHOBHBIX BHUJIOB ydeOHO-
MO3HABaTENbHOMH J1EATEIEHOCTH 00y4al0IIerocs o OCBOCHHIO y4eOHOro coaep/KaHus.

3HaHME XHMMHHU CIYKHT OCHOBOHM /Ui ()OPMHPOBAHHS MHPOBO33PEHHS OO0YYaIOIErocs, ero
MPEJICTABJIICHUI O MaTepuallbHOM EJMHCTBE MMPA, BAXKHYIO POJIb UrpaioT (GopMuUpyemble XHMUEH
IPEICTABJICHUS O B3aUMOIIPEBPALICHUAX YHEPTUH U 00 DBOJIIOLMH BELIECTB B IPHPOJE, O MyTAX PELICHUSA
r100anbHBIX MTPOOJIEM YCTOMUYHBOTO Pa3BUTHS YCIOBEYECCTBA — CHIPLEBOI, JHECPTETHUECCKOM, ITHILEBOH U
IKOJIOTHYECKOH 0€301macHOCTH, podieM 31paBOOXpaHEeHHS.

H3yuenne xumuu:

CHOCOOCTBYET peanH3allid BO3MOJKHOCTEH [N camMopa3BUTHA H (OPMHUPOBAHUA KYJIBTYPHI
JIMYHOCTH, €€ 001Iei U (PYHKIMOHAIBHON| IPaMOTHOCTH;



BHOCHUT BKJIaJ B (hOPMHPOBAHKUE MBIIICHHUS 1 TBOPYECKUX CMOCOOHOCTEH 00y4alonuxcs, HABBIKOB
X CaMOCTOSITCIBHOW YYeOHOH JesATEITBHOCTH, 3KCIICPHMMEHTAJIBHBIX W HCCIICAOBATEILCKUX YMCHUIA,
HEOOXOJMMBIX KaK B MOBCEHEBHOM KU3HH, TaK U B MPOPECCHOHAIBHON ACATENbHOCTH;

3HAKOMHT CO CHElnU(dUKOl HAYYHOTO MBINUICHUS, 3aK/IabIBAET OCHOBBI IENOCTHOTO B3IIANA Ha
C/IMHCTBO TMPHUPOJBI H YECIOBCKA, SABISIETCH OTBETCTBEHHBIM ITAlioM B (OPMHPOBAHUM €CTECTBCHHO-
Hay4YHOM I'paMOTHOCTH 00yUaKOIKXCS;

crocoOcTBYeT (OpMHUPOBAHHUIO LIEHHOCTHOI'O OTHOLICHMS K €CTECTBEHHO-HAYYHBIM 3HAHMAM, K
NPUPOJIE, K YEJIOBEKY, BHOCHT CBOW BKJIa/l B IKOJIOTHUYECKOE 00pa3oBaHHe 00yUaIOIIHXCS.

JanHele HanpasieHns B 00YyUYCHHHM XUMHH 00ECTICUHBAKOTCA CHEUU(PHKOH coaepaHus yueOHOro
NnpejMeTa, KOTOPbIH SBJISIETCS Me1aroriyecku aJjainTHPOBaHHBIM OTpakeHneM 0a30BOi HAyKHM XMMHUU Ha
onpenenéHHOM dTane e€ pa3BUTHS.

Kypc XuMuH Ha YpOBHE OCHOBHOro 00mIero oOpa3’oBaHWS OPHCHTHPOBAH HA OCBOCHHE
00yyalomMUMHUCH CUCTEMBI TEPBOHAYAIBHBIX [MOHATUH XUMHM, OCHOB HEOPraHMYECKOW XHUMHHU WU
HEKOTOPBIX OT/IENIbHBIX 3HAYUMBIX MOHATHI OPraHUYECKOH XUMUH.

CrpykTypa coJep,aHHus MPOrpaMMBI 10 XUMHH C(OPMHPOBAHA HA OCHOBE CHCTEMHOTO IMOJIX0/a K
eé n3yuennio. CojiepkaHue CKJIa/bIBAETCs U3 CHCTEMBI MOHATHIT O XHUMHYECKOM 3JIEMEHTE U BellecTBe U
CUCTEMBI MOHATHH 0 XMMHUYECKO#H peakiu. O0e 3T CUCTEMBI CTPYKTYPHO OPraHU30BaHbI 10 MTPHHIIUITY
MOC/IeI0BATEIBHOTO PAa3BUTHS 3HAHUI HAa OCHOBE TEOPETHYECKHUX TPEICTABICHHH Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJIIPHOI'O YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHNSA;

— [Mepuopuueckoro 3akona Jl. M. Menieneena kak OCHOBHOT'O 3aKOHA XHMUM;

— YYEHHS O CTPOSHHH aTOMa M XMMHYECKON CBA3M;

— TIPEJICTABJICHUIN 00 SIEKTPOIMTUYECKOM JIUCCOIMAIIMM BEIIECTB B PACTBOPAX.

Teopernyeckue 3HaHUS paCCMATPUBAIOTCS Ha OCHOBE AMITMPHYECKH OJTYHYEHHBIX U OCMBICIEHHBIX
(haxToB, pa3zBUBAIOTCS MOCACOBATENBHO OT OJHOTO YPOBHS K APYTOMY, BBIMOIHSSA QYHKIIMNA O0BACHEHUS
M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOJKHOCTCH TPAKTUYECKOTO MPUMCHCHUS W TOJTYYCHUS
M3Y4aeMBbIX BEILECTB.

OcBoeHue nporpamMMbl 10 XUMHH CHOCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUS O XUMHYECKON
COCTABJIAIOLICH HAYYHON KapTHHBEI MHPA B JIOTHKE €€ CHCTEeMHOH MPHPOJBI, LIGHHOCTHOIO OTHOLICHUA K
HayuHOMY 3HAHUIO M METOJaM II03HaHUs B Hayke. M3yueHHe XHMHUHM NPOUCXOJUT C IPHBICYECHHUEM
3HAHUH M3 paHee M3YHEeHHBIX Y4eOHBIX npeametoB: «Okpyxaioumi mup», «buonorus. 5-7 kmacce» U
«Pusnka. 7 Knace».

[lpr wm3yYeHUM XUMHH NPOUCXOAHUT (OPMHPOBAHHME 3HAHWIM OCHOB XHMHYCCKOW HAYKH Kak
00J1aCTH COBPEMEHHOI0 €CTECTBO3HAHUS, IPAKTHUYECKOW JeATEeNbHOCTH 4YeJOBEeKa M Kak OJHOro Hu3
KOMIIOHEHTOB MHPOBOH KyJbTYphl. 3amada y4eOHOro mpeaMeTa COCTOMT B (DOPMHUPOBAHHH CHCTEMBI
XMMUYECKUX 3HAHWH — BaKHEWIIMX (aKTOB, MOHATHIH, 3aKOHOB M TEOPETHYECKHX TIOJIOKEHUH,
JOCTYNHBIX 0000MEHHI MHPOBO33PEHUYECKOr0 XapakTepa, si3blka Haykd, B NMPUOOLIEHMHM K Hay4HbIM
METO/IaM TO3HAHUS MPH M3YyYEHMH BEIECTB M XMMHYECKHMX peakuuid, B (OPMHUPOBAHUH W PA3BUTHH
MO3HABATEIIbHBIX YMEHHUH M WX MPHMEHEHHH B y4eOHO-T03HABaTeIbHONH U y4eOHO-HCCIIEeI0BATEIbCKON
JIeSTeNIbHOCTH, OCBOCHHH MPABUII Oe3011acHOro 00palleHus] C BEIeCTBAMU B [IOBCE/IHEBHOM KH3HU.

[Ipy u3ydyeHun XUMUK HA YPOBHE OCHOBHOIO OOLIEro 0Opa3oBaHus Ba)XKHOE 3HAYEHHUE MPHOOpesH
TAKWE LETH, KaK:

— (OpMHpPOBAHHUE WHTCIUICKTYAIBHO pa3BUTOM JIMYHOCTH, TOTOBOM K C€amMo00pa30BaHUIO,
COTPY/HHYECTBY, CAMOCTOSTEILHOMY [PHHATHIO pelIeHHH, CrOCOOHOH ajanTHpoBaTbes K OBICTPO
MEHSIOMIUMCS YCIIOBHSIM KH3HH;



—  HampaBJeHHOCThL OOyueHHss Ha CcHCTeMaTHdeckoe mnpuolmieHue  oOydalommxcs K
CaMOCTOSITCJIFHOH TI03HABATEIILHOM JICATEIIBHOCTH, HAY4YHBIM METO/IaM TIO3HAHUA, (POPMHPYOMIHM
MOTHBAIMIO U Pa3BUTHE CITOCOOHOCTEN K XUMHH;

— obecniedyeHne  yCIOBHil, CMOCOOCTBYIOIIMX  MPHOOpETEHHIO  OOyHalOUIMMUCA  OMBITA
pa3HOOOpa3HOI [1eATeNBbHOCTH, T[I03HAHWA W CAMOIIO3HAHWA, KJIIOUCBBIX HABBIKOB (KIIIOYEBBIX
KOMITETEHIIMI), UMEIOLIMX YHUBEPCALHOE 3HAYEHHE JUIsS Pa3/IMUYHbIX BUJIOB JIEATEIbHOCTH;

— (opmupoBanue o0meH GyHKIMOHATBHON M €CTECTBEHHO-HAYYHOH I'DaMOTHOCTH, B TOM YHCIIE
YMEHHHA O0BACHATH M OLCHUBATh ABJICHHUS OKPY/KAIOILEr0 MAPA, UCIIOIb3Ys 3HAHUS U OMbIT, MOTYYCHHBIC
NPy M3YYCHUH XMMHH, NPUMEHATh UX [PHU PEIICHUH IMpo0ieM B MOBCEAHEBHOH JKHM3HM W TPYAOBOH
JESATEIILHOCTH;

— (opmupoBanne y o0Oy4alOmMXCA TYMAaHUCTHYECKHX OTHOIICHHH, MOHHMAHHUA IEHHOCTH
XMMHUYCCKHX 3HAHMH s BBIPaOOTKH JKOJIOIHYECKH 11€J1ecO00pa3HOro MoBeJeHUS B OBITY M TPYJAOBOH
AEATENILHOCTH B LIE/IAX COXPAHEHHUS CBOETO 3/10POBbs H OKPYKaloIeH MPHPOIHON Cpeibl;

~ pa3BHTHE MOTHUBALUHM K 00y4eHHUIo, cnocoOHOCTeH K CAMOKOHTPOIIO M CAMOBOCIIMTAHHMIO HA
OCHOBC YCBOCHHs OONICYETOBCUCCKUX IEHHOCTCH, FOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduns u
HalNpaBIeHHOCTH JlabHelero odyueHus.

OOuiee 4YuCIO 4YacoB, OTBEACHHBIX JUIA HM3Y4YEHUs XHMHHM HAa YPOBHE OCHOBHOTO OOIIEro
obpazosanusi, coctasisieT 136 vacon: B 8 kinacce — 68 vacos (2 yaca B Hezienio), B 9 kiacce — 68 yacos (2
yaca B HEJICJIH0).

BocriutarenbHblil  MOTEHIMAN XUMHH  peaM3yercs uepe3 paa  BaXKHBIX HANpaBieHUd B
BOCIMTAHHUH, CIIOCOOCTBYHOIIMX PA3BUTHIO JIHYHOCTH y4alIerocs:

- IATPUOTHYECKOE U TPAKIAHCKOE BOCIIUTAHUE Yepes u3ydeHue onorpaduii u BKiIaga pocCUHCKUX
yuensix (JI.M. Mennenees, M.B. Jlomonocos, A.M. bytnepos, H.H. CemeHnoB) kak 00pa3iioB ciyxeHus
HayKke. PellleHne pacyeTHBIX 3aad Ha OCHOBE JaHHBIX OTCUYECTBEHHOH IIPOMBILUICHHOCTH (METAJLLYPrus
Ky3sb6acca, nedrexumus TaTapcrana, npon3BocTBO yao0penuii). Oco3HaHHE PO XMMHUYECKOH HAYKH B
obecrieyeHUH TEXHOJIOIHYECKOro cysepeHurera PO;

- JCTETHYECKOE BOCIUTAHME depe3 HAOMIoJeHHE 3a ICTETHKOH XMMHUYECKOr0 JKCIEepHMEHTa
(LIBETOBBIEC MEPEX0/1bl HHAMKATOPOB, KPUCTAIUIM3ALMA, CHMMETPHUS MOJIEKY). PaccMoTpenne XuMuH Kak
OCHOBHI H300pa3uTEIBHOIO MCKYCCTBA (IMTMEHTHI, KPACKH, TEXHOJIOTHA HMKOHOIHMCH) M COXPaHCHUS
KYJBTYPHOTO Hacyeus (pecTaBpaius METalJI0B U TKaHel );

- skojorndeckoe pocnutanuu 300K uepes popmupoBanue yOeKACHHSA 0 MAaTCPUATBHOCTH MHPA:
NOHMMAHHUE XMMHUYECKUX MEXaHU3MOB BO3JCHCTBUA HUKOTHHA, QJIKOTOJA M HAPKOTHYECKHUX BEIIECTB Ha
HelipomeauaTopHbie cucteMbl Mosra. M3yuenue npoOrnem 3arpssHeHHs TUApoc(epbl  TAKEIbIMH
MEeTaJllIaMU B IyTeH UX OYHCTKH. Pa3BuTHE HAaBBIKOB O€3011acCHOrO 00palleHHs C BEIECTBAMU B OBITY;

- TPYJOBOE BOCIMTAaHME 4YEpe3 OpraHu3alMio J1ad0paTOpHBIX MPAKTHKYMOB, (OpMHUpYONHX
KYJbTYpy Tpyla HCCIEOBaTels: TOYHOCTb H3MEpPEHHH, CcoOmoJeHHe alropuTMa JeHCTBHIA,
OTBETCTBEHHOCTH 33 YHCTOTY PabOuero MecTa U yTHIM3ALHUI0 OTXO0B COrTIACHO MHCTPYKIUH.

Peanuzanus npoopHeHTallMOHHOrO NMOTEHIMAla Kypca XMMHH OCYLLECTBIIAETCS Yepe3 peleHue
NPHUKIAJHBIX 3a]a4 pPETHOHANBHOTO COACP/AKaHMs, BHPTYAJbHBIC UM pPEAJbHBIE JKCKYPCHM Ha
POU3BOJICTBEHHbIE 00BeKThl TiOMeHCKOH o0nacTu, a Takxke BbINOJHEHHE nabopaTopHbIX pador,
UMHTHPYIOIIHX TMPO(QECCHOHAIBHBIC NMPOOBI CHENUAIMCTOB XMMHYECKOW OTpaciii, 49TO CrocoOCTBYeT
0CO3HaHHOMY BEIOOPY 00YHaIOIIMMHCS €CTECTBEHHO-HAYYHOTO M TEXHOIOTHYECKOTO npoduis o0yyeHus
B CTaplLei mKose.

[IpuBneueHne crneuManu3upOBaHHON JIMTEPATypbl M TNCPHOAHMKH, TO3BOJIAILICH paclIupUTh
Kpyroszop oOydalomuxcs 1 c)opMHpPOBATL MHTEPEC K MPOPECCHsIM: XHMHUK-HCCIIEI0BATEb, OMOXUMHK,
OuorexHosOr (pazpadoTka JIeKapcTB, CO3JaHUE HOBBIX COPTOB PACTECHMIi), XUMHK-TEXHOJIOr (MHILeBasd,
JerKasi, TsDKenas MPOMBILIUIEHHOCTB), HETEXHMHK, CIICHHANUCT 0 mepepadoTke 0TX0A0B, (papManesnT,
Bpay-1a00paHT-AMarHoCT, TOKCHKOJION, CYAeOHO-MEIHLUMHCKUH 3KCIepT, CHEHHAIUCT [0 OXpaHe



OKpyKalomei cpeibl, THAPOXUMHK, KIUMATOJOT, YUMTElIb XHMUH, pazpadotduk udpoBbIX
oOpaszoBatenbHbIX pecypcoB (VR-CUMYIISATOPBI XMMHYECKHX JIaDOpaTOpHii).

Takum obpazoMm, opraHuzanus MPoGOPHEHTAIIMOHHON PadOTHI MO XHMHUU MO3BOJISICT OOYUIOIIUMCS
0CO3HAaTh BAXKHOCTH [PEJAMETa, YBHJETh NEPCHNEKTHBBI MPO(ECCHOHAIILHOH Kapbepbl M NPUHATH
B3BEUIEHHOE PEUIEHUE OTHOCUTEILHO BeIOOpa Oyaymei npodeccun.

Peanuzaumss Enmnoit momenu mnpodopuentauuu (EMII) npemycmarpuBaeT HCIONb30BaHUE
npo()OpHEHTAIIMOHHOIO NoTeHIMana ypoka B 8-9 wiaccax. Emunas wmojgens mpodopueHTanu
MPOCMATPUBALTCS B CIICAYIONIUX TEMaX:

8 kmacc:

1. IMpeamer xumuu. Bewecrsa wu  ux  npespawenus. EMII:  wucnonb3osanue
npoOpPUEHTATNOHHOTO 3HAYMMOTr0 y4eOHOTro MaTepuaia Jiis 3HaKOMCTBa ¢ npodeccusMu, yCIOBUSMU
TPYIa, 3HAUUMBIMH TPO(PECCHOHATILHBIMU KAYECTBAMM JIMYHOCTH (BCs npasjaa o npodeccusix nadopaHt
XMMHYCCKOT0 aHaJIN3a, HHKEHEP-TEXHOJIOT MHUIIIEBOTO MTPOU3BOICTRA).

2. [Tepuonuueckuit 3axkon J[.M. MenneneeBa. Crtpoenne aroma. EMII: wmcnonb3zoBanue
Npo(OPUEHTALIHOHHOIO 3HAYUMOT0 y4eOHOro Marepuana Juis 3HaKOMCTBA ¢ NPOQECcCHsIMH, YCIOBUSMU
TpyZa, 3HAYUMBIMH MTPO(ecCHOHAIBHBIMU Ka4eCTBaMH JTHYHOCTH (BCsA NpaB/a o mpodeccuu crienuaincta
10 SJIEPHOH MEAMULIMHE. )

3. PactBopel. EMII: wucnosns3oBanue MpoOpHUEHTAIHOHHO — OPHUEHTUPOBAHHBLIX 3a/IaHuUM,
WLTIOCTPUPYIOIIUX CBS3b NPEAMETHBIX 3a/lad C TPYJIOBOHM JESTENBHOCTBIO, OTpacibio, mpodeccuei
(3apauka /uist hapMalreBTa-aHaIMTHKA)

9 xnacc:

1. Meramnsl. Kopposus meramuio. EMIIL: ucnons3zoBanne npoopueHTalMoOHHOr0 3Ha4uMOro
yueOHOro Mmarepuaia Uil 3HAKOMCTBA C Npo(ecCHAMHM, YCJIOBHAMH  TpyJda, 3HAYMMBIMH
npodeccHoHaTbHBIMM KaueCTBAaMHU JIMYHOCTH (BCS TpaBaa O Mpodeccuu MHKEHEPa aHTUKOPPO3UITHOH
3aIUATHI)

2.  Ilpom3BoAcTBO cepHOH KHCIOTEL. MuHepanbHele yaoOpenus. EMII: ucnonwp3zoBaHue
Mpo(OPUEHTALIMOHHO — OPHEHTUPOBAHHBIX 3aJaHUH, WIUTIOCTPUPYIOLIMX CBA3b NMPEIMETHBIX 3aj1a4 ¢
TPYOBOH JeSATeNBHOCTBIO, OTpaciblo, npodeccueii (3aJauka JUis arpoHOM-IIOYBOXHMHUKA, HA TpUMeEpe
arpodupmer KPuUMM 3aB010yKOBCKOTO rOPOJCKOTO OKpyTa

3. Opranndeckue BeLIeCTBA. Yrunesoaopoael, mnonumepsl. EMIT:  ucnonb3oBanue
npoOPUEHTAINOHHOTO 3HAYMMOTr0 y4eOHOTro MaTepuaia Jiisl 3HaKOMCTBa ¢ npodeccusMu, yCIOBUSMHU
TPya, 3HAUUMBIMH TPO(hECCHOHATbHBIMU KAYECTBAMHM JIMUHOCTH (BCS Mpasia o rnpodeccu TexHonora
He(rexnumuueckoro cuHresa, Ha npumepe «CUBYP» r. Tobomnbck)

COJAEPKAHUE YYEBHOI'O INPEJIMETA «XUMMUAS»

8 KJIIACC

ITepBoHayaabLHbIe XHMHYECKHE NOHATHSA

[Ipenmer xumuu. Pons XuMuM B JKH3HH 4enoBeka. XMMHsA B CHCTEeME HayK. Tena M BemiecTa.
®uznyeckne cBoicTBa BellecTB. ArperatHoe cocrosinue BemecTB. [lonsaTHe 0 Meromax Mno3HaHusA B
xumuH. YncTteie BemiectBa U cMecu. CriocoObl pa3AciICcHHUS CMECCH.

ATOMBI U MOJEKYyJbl. XUMHYECKHE H1eMeHThbl. CHMBONBI XUMHYECKUX Y1eMeHTOB. [Ipocthie u
CJI0KHBIC BeulecTBa. ATOMHO-MOJICKY/IAPHOE YUEHHE.

Xumuueckas Gopmyna. BaneHTHOCTh aTOMOB XHUMHYECKHX AJIEMEHTOB. 3aKOH TOCTOAHCTBA
cocraBa BeulectB. OTHOCHTeNbHAs aromMHasi Macca. OTHOCHTENbHAsl MOJIeKyJsipHasi Macca. Maccosas
JI0JI XHMHYECKOTO 2JIEMCHTA B COCIHHCHHH.

KomuuecTBo BemectBa. Mosb. MossipHasi macca. B3auMOCBsi3b KOJIMYECTBA, MAacchl M 4HCIIA
CTPYKTYPHBIX eMHHMIL BelecTBa. Pacuérel 1o Gpopmynam XUMHUYECKUX COCIMHEHHIA.



Dusznueckue U XUMHUYECKHe sBiaeHus. XuMudeckas peakius u e€ npu3Haku. 3aKOH COXpaHeHUs
Macchl BeIIECTB. XHMHYeckve ypaBHeHus. Kraccudukanms XuUMHYECKHX peakuuil (coeianHeHHs,
pa3NoKCHUS, 3aMellIcHuUs, 0OMEHa).

Xumuueckuit 3kcnepumenm:

3HAKOMCTBO ¢ XMMHMYECKOH I0CY/10H, IpaBuiamMu padoThl B J1adopaTopuu 1 npuémMaMu oOpalieHus
¢ naGopaTopHbiM 00Opy/IIOBaHMEM, HW3y4YE€HHE W OmUcaHue (u3MYEeCKUX CBOWCTB  00pa3ioB
HEOPraHWYeCKHX BellecTB, HaOmoaeHne (u3nyeckux (IUIaB/IeHUE BOCKA, TasHME JibJa, pacTUpaHue
caxapa B CTYIIKC, KHIICHHUE U KOHACHCAlIHA BO}J,])I) H XHMHYCCKHX (I‘OpCHHC CBCYH, ITPOKAJIHBAHHE MC,I(HOﬁ
MPOBOJIOKM, B3aMMOACHCTBHE MeNa C KHCIOTOH) SBIEHHH, HAOMIOJEHHWE WM ONHUCAHWE TPU3HAKOB
MPOTEKAHUSI XUMHUECKHX peaklLuii (pas3ioxeHHe caxapa, B3auMO/ICHCTBHE CEPHOH KHUCIIOTBI C XJIOPHIOM
Oapus, paznosxkenue ruapokcuaa meau (1) npu HarpeBaHuw, B3auMOACHCTBHE KeJIe3a ¢ paCTBOPOM COJIH
mesu (I1), usyyenne criocoOoB paszeneHus cMeceii: ¢ NOMOILBI0 MaruuTa, (PUIbTPOBaHUE, BbINIADUBAHHE,
AUCTHIUIANMS, Xpomatorpadusi, MPOBEJACHHE OYUCTKH MOBAPEHHOW COMH, HAOMIOJICHHE M OMHCAHUC
pe3ynbTAaTOB MPOBEAEHHUS OIbITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAHEHHS! MAcChi, CO3JaHHe Mojeneil
MOJIEKYJI (LIapOCTEPKHEBLIX).

BaskHeiiline npeacTABUTEIH HEOPraHHYECKHX BelllecTB

Bosmyx — ecmech razos. Cocras Bo3jyxa. Kucinoposa — snemeHT ¥ mpocTtoe BelecTso. Haxoxienue
KHUCJIOpOo/ia B pupoje, Gpuzndeckie H XUMHUYECKUE CBOIicTBa (peakunu ropenus). Oxcunsl. [IpuMenenune
kucinoposaa. CrocoObl TonydeHuss Kucinopoaa B jgabopaTopud W mpombiiuieHHocTH. Kpyrosopor
KHcI0po/a B npupojie. O30H — aIoTponHas MoAU(pHKaLHs KHCI0PO/A.

Tennoroit  »ddekt XUMHUYECKOH  peakiuH, TEePMOXHMHUYECKHE  YpaBHEHUs, OK30- U
IHJOTEPMHYECKHE peaklnu. TOIMBO: yroib U MeTaH. 3arpsa3sHeHHE BO3JyXa, YCHIIEHHE MapHUKOBOIO
apdekTa, pa3pynicHUEe 030HOBOTO CJIOS.

Bogopon — snement u mpoctoe BeniecTBO. Haxosknenue Bojopoaa B npupone, Guzndeckue u
XMMHYECKHE CBOMCTBA, TPUMEHEHHE, CIoco0b! nonyyeHus. Kuciors! i conu.

MonsipHblit 00bEM ra3oB. PacuéTel Mo XUMUYECKHM YPaBHEHHSIM.

Dusnyeckue cBokcTra Bobl. Boja kak pactBoputesib. PacTBopbl. HacklleHHbIe U HEHACKIIEHHBIE
pacTBOPLI. PaCTBOPHMOCTb BCHOICCTB B BOJIC. MaccoBas JA0JIs1 BEIIeCTBa B pPacTBOpCE. XuMHAUYECKHE
cBoiicTBa Boabl. OcHoBanus. Posb pacTBOPOB B MpHpOJE M B JKWU3HU 4esnoBeka. KpyroBopor Boibl B
npupojie. 3arpsi3HeHHe NPUPOAHBIX BoJ. OXpaHa M OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus  Heopranuwdeckux  coeauHenmii.  Oxcuasl.  Knaccudukanmus — OKCHIOB:
cosieoOpasyrole (OCHOBHBIE, KHCJIOTHBIE, amdoTepHbie) W HecoseoOpasytomme. Homenkiarypa
okcuaoB. Dusnveckue U XUMHYCCKHUE CBOMCTBa OKCUIOB. [TonyueHne okcHIoB.

OcnoBanus. Knaccudukanus ocHoBaHuii: METO0YH U HepacTBOpHUMbIe ocHOBaHMs. Homenknarypa
ocHoaHui. PHu3HYeCKHe U XUMUYECKHE CBOHCTRBAa ocHOBaHUH. [loydenne ocHOBaHMi.

Kucnorsl. Knaccudukanus kucnor. Homenknatypa kucnor. @u3zndeckue 1 XMMUYECKUE CBOMCTBA
kucnot. Psja akruBnocti MerasuioB H. H. bekerosa. [Tonyuenue kucior.

Conu. Homenknartypa couneit. @uznueckue u XumMudeckue cBoictna coueil. [lonydenue comnei.

['enetrnyeckas cBA3b MEXY KIacCaMH HEOPraHUYECKHUX COETHUHEHUH.

Xumuueckuit yxcnepumenm:

KAa4eCTBEHHOE OMpeJeNieHne CcoAepkaHus KHUCIOpoAa B BO3AyXe, MOdydeHHe, cobOupaHue,
pacno3HaBaHHE W M3YYEHHE CBOMCTB KMCIOpPO/1a, HAOM0ACHHE B3aHMOACHCTBHS BELIECTB C KHUCIIOPOIOM
M YCIIOBHUSI BO3HUKHOBCHUS M MPEKPAICHUS TOpeHUs (Moxkapa), 03HaKOMIICHHE ¢ 00pa3iamMHi OKCHIOB U
ONMCAHHWE HX CBOMCTB, MOJy4YeHHE, cOOMpaHHe, pacrno3HaBaHWE W H3y4YeHHE CBOMCTB BOAOPOJA
(ropenue), B3aumojelcTBHE Bojopoaa ¢ okcuaom Meau  (II)  (BO3MOkHO  Mcnosib30BaHHE
BHICOMAaTEpUasoOB), HabIr0IeHHe 00Pa3IloB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIEN0BaHNE OCOOCHHOCTEH
PACTBOPEHHMS BEIIeCTB C Pas3IMYHOM PacTBOPUMOCTHIO, INPUIOTOBIEHUE PACTBOPOB C OIpPeEJeIEHHON
MaccoBOI1 /10/IeH pacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBUE BOJBI C METalIaMH (HaTpPUEM U KaJlbLIHEM)
(BO3MOKHO HCIIOIB30BaHUE BHICOMATEPUANIOB), HCCIenoBaHue 00pa3loB HEOPraHHYeCKUX BEIIECTB
Pa3NUYHBIX KJIacCOB, HAaOJIOJICHHE M3MEHEHHS OKpPacKH MHJMKATOPOB B PAcTBOPaxX KHCIOT M LICJIOYEH,
u3yueHue B3aumojeiicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KMCIOT C METaJUIaMH,



peaKuil HeMTpanu3aluu, NoJIyYeHUEe HEPACTBOPUMBIX OCHOBAHHH, BLITECHEHHE OJIHOTO METalaa APYyTUM
M3 pacTBOpa COJH, PENIEHHE IKCIIEPHMEHTAIbHBIX 3a/1a4 1o Teme «Baxuelmne kiacchl HeOpraHMYecKnux
COCJIUHCHHUI,

Iepuoauyeckuii 3axon u IlepHoaHyeckasi cHcTeMa XuUMH4Yeckux Jjgemenros JI. H.
Menpeneesa. Ctpoenne aromoB. XuMHYecKas cBA3b. OKHCIHTENbHO-BOCCTAHOBHTEIbHbBIE
peaKuuu

[lepebie monbITkH KjJaccHpUKalMH XHUMHUYECKHX AreMeHToB. [loHsTHe o rpynnax CXoaHbIX
JJIEMEHTOB (WICJIOUHBIC W ICIOYHO3EMEIbHBIC META/UIbl, TaJIOrCHbI, WHCPTHBIC Ta3bl). DJIEMEHTHI,
KOTOpsIe 00pa3yloT aMpOTEPHBIE OKCHIBI H THAPOKCHIIBL.

Ilepnoanuecknii 3akoH. Ilepuoanueckas cucremMa xumuyeckux snemeHrtoB J[. M. Menaeneesa.
Kopotkonepuonnas u anunHonepuoanas Gopmer [lepuoandeckoil cucTeMbl XUMHUYECKUX DNEMEHTOB /1.
. Menneneesa. Ileprosibl u rpynmbl. ®u3HYecKHi CMBICI MOPS/IKOBOr0 HOMEPA, HOMEPOB MEPUOJA H
IPYINIIBI JICMCHTA.

Crpoenne aromoB. CocraB atomubix sjep. M3otonbl. nekTpoHbl. CTpoeHHE SIEKTPOHHBIX
o0onouek aromoB nepeeix 20 xumuueckux wiemeHToB Ilepnoamueckoit cucremsr J[. M. Menaeneesa.
XapakTepuCcTHKa XUMHYECKOr0 JJE€MEHTa MO ero monoxeHutwo B [lepuommyeckoi cucreme JI. U.
Menienieena.

3aKOHOMCPHOCTH HM3MCHEHHS pajHyca aTOMOB XHMHUYCCKHMX J3JICMCHTOB, MCTAUIMUCCKUX H
HEMETAUINYECKUX CBOMCTB 110 IPYIIAM U HEPHOIAM.

3nauenue Ilepuopnueckoro 3akoHa W IlepHoauueckol cCUCTEMbl XHMHYECKUX 3JIEMEHTOB JUIS
pa3BuTus Hayku U npaktuku. /1. M. Menaenees — yuéublii 1 rpakjaHHH.

Xumuueckas cBa3b. KopaneHTHas (rmonspHas W HEMOJsApHas) CBA3b. DJIEKTPOOTPHIATENBHOCTD
XMMHUYCCKUX 3JICMCHTOB. MOHHas CBA3b.

Crenens okxuciaeHud. OKHCIMTENBHO-BOCCTAHOBUTENbHLIE peakuuu. [Ipouecchl OKucieHus: u
BOCCTaHOBJICHHA. OKHUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil IKCHepuMenm:

M3ydeHHe OOpa3lOB BEIIEeCTB METAJUIOB M HEMETA/lJIOB, B3aUMOJIEHCTBHE T'MJIPOKCHJA [IMHKA C
pacTBOpaMH KHCIOT M IICJIOuYCH, MPOBEACHHE OINBITOB, WUIIOCTPHUPYIOUINX IPHMEPbl OKHCIMTEIBHO-
BOCCTAHOBHTENIBHBIX PEaKIHil (rOpeHHe, PEaKIHU Pa3IoKeH s, COeTHHEHH).

Mescnpeomemnnie ceasu

Peanuzanms MEXKMpeIMETHBIX CBA3EH MPU M3YHYEHMH XUMHHM B 8 Kilacce OCYIIECTBISETCS uepes
MCIOJIb30BAHKWE KaK OOLIMX €CTECTBEHHO-HAYYHBIX NOHATHH, TaK U IOHATHH, ABJIAIOUMXCS CUCTEMHBIMH
AU OTJC/BHBIX IPCAMETOB CCTECTBCHHO-HAYYHOIO IUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIE MOHATUA: HAYYHbIH (DaKT, rUIOTE3a, TEOPHS, 3aKOH, aHAJIN3, CUHTES,
K1accu(uKalms, NepHOAUYHOCTh, Ha0JI0/ICHHE, KCIICPUMEHT, MOJC/IHPOBAHHE, M3MEPEHHE, MOJIEIb,
ABJIICHHE.

Du3KKa: MaTepus, aToM, SJIEKTPOH, NMPOTOH, HEHTPOH, HOH, HYKIIH]], H30TOILI, PaJIMOAKTUBHOCTD,
MOJICKYJIa, JJCKTPUYCCKUI 3apsij, BELIECCTBO, Telo, 00BEM, arperaTHoe COCTOSHHE BeIISCTBa, Tas,
(u3ndeckne BETMYHHBL, €IMHUALBI H3MEPEHHS, KOCMOC, MIaHeThl, 38E3/1b1, Connite.

buonorus: gorocunres, asixanue, buocgepa.

['eorpadusa: armocdepa, ruapocdepa, MHUHEpansl, TOPHBIE MOPOJLI, TOJE3HBIE HCKOMAEMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.
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BenecTBo M XHMHYECKas peakHs

Ilepuonuueckuii 3akoH. Ilepuoauveckas cucrema xumuveckux anemeHToB JI. M. Menneneena.
Crpoenne aroMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOWCTB XMMMYECKHX IJIEMEHTOB IepBBIX TPEX
MEPUOIOB, Kaus, KalblHs W WX COCJAMHCHHH B COOTBETCTBHH C TIOJIOKEHHEM SJICMEHTOB B
[leproanueckoit cucTeMe U CTPOSHHEM UX aTOMOB.

CrpoeHue BeulecTBa: BU/bl XHMHUECKONU CBsA3H. THIIBI KPHCTAJUIMYECKUX PEIIETOK, 3aBHCUMOCTh
CBOMCTB BEILIECTBA OT TUNA KPUCTAJUIMYECKON PEIIETKH U BUIA XMMHYECKO CBSIZH.



Knaccuguxanus ¥ HOMEHKIATypa HEOPraHMYEeCKHX BelecTB. XMMHYECKHE CBONCTBA BEIIECTB,
OTHOCANIMXCA K  PasfM4YHbIM  KJaccamM  HEOpPraHHYeCKHX  COEMHEHHH, TEHETHYECKas CBA3b
HCOPTraHWYCCKUX BCIICCTB.

Knaccupurkanus XMMHYeCKMX peaklMH [0 pas3iuyHbIM [pU3HAKaMm (MO0 YHCAY M COCTABY
YyUYacTBYIOLIMX B PEaKLHH BEIUECTB, [0 TEIIOBOMY 3(PQPEKTY, N0 H3MEHCHHMIO CTCIICHEH OKHCICHHS
XMMHYECKHX DJJIEMEHTOB, MO OOPAaTMMOCTH, MO Y4YacTHIO KaTanu3aTopa). DK30- M IHIOTEpPMHUYECKHE
PEaKuu, TEPMOXUMHUECKHE YPABHEHHS.

[lonsitTie o0 ckopocTH Xxummdeckoil peaknuu. [loHsTHe 00 o00paTHMBIX M HEOOPATUMBIX
XHMMHYECKHX peakuuax. IloHarne o romoreHHbIX M rereporeHHbIx peakuusx. [lonmatue o karammse.
[ToHsTHe O XMMHMUYECKOM paBHOBeCHH. (DaKTOpBI, BIHSIOLME HA CKOPOCTb XHMHYECKOH peakuuu |
MOJT0KEHHE XUMHUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  PEaKLMM,  JJEKTPOHHBIH  OalaHC  OKHMCIMTENBHO-
BOCCTAHOBHTC/IBHOI peakiuyu. COCTaBICHUEC YPABHCHUI OKUCIHTCIBHO-BOCCTAHOBUTCIBHBIX PCaKUUi €
MCIIOJIL30BAHMEM METO/1a DJIEKTPOHHOro Dananca.

Teopus 2/1eKTPOIUTHYECKON JHCCOLMALMH. DIEKTPOIUTEI U HEdJIEKTPOINHTEI. KaTHOHBI, aHHOHBI.
MexaHu3M AUCCOIMAITHK BEIIECTB C Pa3AIMYHBIMU BUAAMH XUMHUYECKOH cBs3n. CTeneHb AUCCOLMALIAH.
CunbHbIe U cr1abble 3JIeKTPOIUTEL.

Peakunum wmonHOro oOmena. YcnoBusi TPOTEKaHHWs peakUil HOHHOTO OOMEHAa, TONHBIC U
COKpaméHHbIC HWOHHBIC YpaBHeHHMS peakiui. CBoicTBa KHCIOT, OCHOBAaHMA M cojieli B CBeTe
npejcTaBiIeHuit 00 3ekTpoauTHYeckoi auccounanuu. KadecTBeHHble peakuuu Ha MoHBL IloHsitHe o
THIPOITU3E COJeH.

Xumuueckunn y3xcnepumenm:

03HAKOMJICHUC C MOJICIAMHM KPUCTAUIMYCCKUX PCHICTOK HEOPraHWYECKHX BEHICCTB — METANIOB U
HemeTalioB (rpaura U anmMasa), CIOXKHBIX BEIIECTB (XJI0pMIa HATPHA), MCCIEJOBAHUE 3aBUCHMOCTH
CKOPOCTH  XHMHYECKOH peakuMd OT  BO3JACHCTBHMA  pa3IM4YHbBIX  (DAKTOPOB,  MCCIICAOBAHHE
3JIEKTPOIIPOBOAHOCTH PACTBOPOB  BEILLECTB, MNPOLECCA JAHCCOLMALIMM  KHCIOT, LICIOYEH M CONEH
(BO3MOKHO MCIONB30BAHHE BHJEO MAaTEpPHAJIOB), NMPOBEJEHHUE OINBITOB, HILUTIOCTPUPYIOIMX TPH3HAKH
NPOTEKaHHs peaklHUi HOHHOTO oOMeHa (oOpa3zoBaHHMe OcajiKa, BBIICJICHHE raza, o0Opa3oBaHHE BO/IbI),
OIIBITOB, M/UTIOCTPUPYIOLIUX IPUMEPHI OKUCINTENBHO-BOCCTAHOBUTEIBHBIX PEAKIHMI (FOPEHUE, PEAKIIHU
Pa3/IOKEHHsI, COE/IMHEHMSI), PACIIO3HABAHMWE HEOPraHWYECKHMX BEIEeCTB C IOMOLILK KayeCTBEHHBIX
peaKuil Ha NOHBI, PEHICHHE DKCIEPHMEHTAIbHBIX 3aa4.

HemeTauibl M HX coeIMHEHHS

OO0mas XapakTCpUCTHKA raloreHoB. OcOOCHHOCTH CTPOCHUSA AaTOMOB, XapaKTCPHBIC CTCNCHU
oxucnenus. Ctpoenue u GpuU3HUECKUE CBOMCTBA NMPOCTHIX BEILECTB — raJoreHoB. XUMHUYECKUE CBOMCTBA
Ha IIpUMepe XJIopa (B3auMOICHCTBHE ¢ MeTalllaMH, HeMeTaliamu, menodamu). Xnoposojgopoia. ConsHas
KUCJIOTa, XMMHMYECKHE CBOWCTBA, MOJY4YCHHE, NpHMEHeHue. JleficTBMe X/opa W XJIOpPOBOAOpOJAa Ha
OpraHusM yesnoBeka. Baxxueline XnopH/Isl ¥ UX HaXO0Xk/1eHHe B IPUPOJIE.

Obmas xapakrepuctka 3neMeHTOB VIA-rpynmel. OcoOCHHOCTH CTPOCHHUS aTOMOB, XapaKTCpHBIC
crerienu oxucienus. CtpoeHne M (U3HMYECKHE CBOWCTBA TMPOCTHIX BEIIECTB — KUCIOPOAAa M CEpbL
AnnoTponHele  MOJM(UKALMKY  KHUCIOpOAa M cepbl. XuUMHUYecKHe cBoicTBa cepel. CepoBojopof,
cTpoenue, ¢uzndeckue M XUMHUYeckue cBoicTBa. OKCHIOBI Cepbl Kak TPeicTaBUTENH KHCIOTHBIX
okcuzios. CepHas kucioTa, (PH3HMYECKME M XMMHUYECKHe CBOHCTBA (0OHIME Kak MpeacTaBUTENs Kiacca
KHCIOT U creruduueckue). XUMHYCCKUE PpEaKIHM, JeKallle B OCHOBC MPOMBILIUICHHOIO crocoba
noigy4yeHus cepHoil kuciotel. [Ipumenenue cepuoit kucnotel. Coiau CepHON KHCIOTHI, KaueCTBEHHas
peakuus Ha cyiabdar-uoH. HaxoxaeHue cepbl v €€ COeJIMHEHHI B NpHpojie. XUMHYECKOE 3arpA3HEHHUE
OKpY’KAIOLIeH Cpe/ibl COeINHEHUSIMHM Cepbl (KHUCIIOTHBIE MOKIM, 3arps3HEHHE BO3AyXa H BOIOEMOB),
CrocoOkI €ro MpeloTBpaIeHus.

OOmas xapakrepuctuka 371eMeHTOB VA-rpynmnel. OcoOeHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIC
CTENEHHM OKHCIEeHHA. A30T, pacrnpocTpaHeHHe B TPHUpPojJe, (GU3NYeCKHe M XHMHYECKHE CBOHCTBA.
Kpyrosopor aszora B mnpupoje. AMMHAK, ero (pU3MYeCKue M XUMHUYECKHE CBOMNCTBA, IOJYUYCHHE U
npumenenne. Conu aMMOHHS, MX (U3NYECKME W XMMUYECKHe CBOWCTBa, nmpuMmeHeHue. KauectBenHas



peakius Ha MOHBI AMMOHHMs. A30THas KHUCIOTa, €€ moiyueHue, hU3NUYecKue ¥ XHMHUYECKHE CBOIiCTBa
(oOmme kak npencTaBUTENs Kjacca KUCIOT M cneunduyeckue). Mcernonp3oBanue HUTpaToB M cosieh
AaMMOHHS B Ka4yeCTBC MHHCPAJbHBIX YI0OpeHWil. XUMHYECKOE 3arps3HCHHC OKPYIKAFOIICH Cpefbl
COCJIMHEHUSIMM a30Ta (KUCIOTHBIC JI0KIM, 3arpsS3HeHHe BO3/yXa, NO4YBb M BOjgoéMoB). Dochop,
ajutoTpornHeie Moandukaimu ocdopa, pusuueckne u xumudeckue cporicrsa. Okcua pocdopa (V) n
bochopHas kucnora, puznyeckue m XumMUUeckue CBOKMCTBA, moiydeHue. Mcnonw3oBanue ¢ochaToB B
KayecTBe MUHEPAIbHBIX YJ100pEHHI.

OOmas xapaxtepuctuka 3neMeHTOB [VA-rpynmnel. OcoOeHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTENEHU OKUCICHHA. YTIIEPO/, a/UIOTPOIHbBIE MOAM(DUKALINK, PACTIPOCTPAHEHHE B IpUpoe, husnyeckue
M XHMHYECKHE cBoMcTBa. AjicopOuus. Kpyrosopor yriaepoxa B npupoje. OKCHiabl yriepoja, Hx
busHueckue W XUMHUECKHE CBOWCTBA, NMEHCTBHE HA KUBBIE OPTraHU3MbI, TIONYYEHHE H TPHMEHEHHE.
Okoslorudeckue npodnemsl, cBia3aHHbie ¢ okcuaoMm yriuepoaa (IV), runoresa rinodanbHOro norensieHus
KJIMMaTa, TapHUKOBBIH d(QPekT. YroiapHas KUCI0Ta U e€ CONU, X (PU3NUCCKUE U XMMHUYCCKHE CBOICTBA,
nmoiyueHue ¥ npumenenue. KauectBennas peaxius Ha kapOonar-uonsl. VcnonaszoBanue kapOOHATOB B
OBITY, MEULIMHE, IPOMBILLICHHOCTH U CEJILCKOM X03sHCTBE.

[TeproHayanbHbie MOHATHA 00 OPraHMYECKHX BEHIECTBAX KaK O COCIMHEHMSAX yriepona (MeTaH,
9TaH, 3THJIeH, alleTHIIeH, STaHOJI, TIIMIIePHH, YKCYCHasl KucioTa). [IpupoaHbie HCTOYHMKH YTJIEBO10POI0B
(yronb, npupopaHblii ra3, He(Th), HPOAYKTEI HX mnepepaboTky (OeH3uH), MX pois B OHITY H
MPOMBIIUIEHHOCTH. [ToHsATHE 0 OMOIOrMYecKH Ba)kKHBIX BELIECTBAX: JKMpax, Oenkax, yrieBojax — M MX
POJIM B XKHU3HHU yesloBeKka. MaTepHaibHOE eIMHCTBO OPraHMYECKUX U HEOPraHMYECKUX COeIMHEHUI.

Kpemuwuii, ero ¢usnueckue U XUMHHYECKHE CBOWCTBa, ModydeHue u npumeneHue. CoequHeHUs
KpemHus B npupoje. OOmme mnpencrasnenns o0 oxkcuue kpemuus (IV) m kKpemHMEBOH KHCIOTE.
CHAMKAThI, X HCMOJB30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaKHEHINE CTPOUTEIBHBIC MaTepHAIIbL:
KepaMuKa, CTeKJIo, 1eMeHT, OeroH, kene3oberoH. [Ipobmembl ©0e30MacHOr0  HMCMOJIBL30BAHUS
CTPOMUTEIILHBIX MAaTePHaloB B MOBCCAHEBHON KH3HH.

Xumuueckuil IKCHepuUMenm:

u3ydeHue o0Opa3lloB HEOPraHWYeCKUX BEIIeCTB, CBOHCTB COJIIHONW KHCIOTHI, IpOBeIeHUE
Ka4CCTBCHHBIX pcaKqu& Ha XJIOpHO-HOHBLI H HaGJ’II-O,H,CHHC [IPpH3HAKOB HX IPOTCKaHHA, OIBITHI,
oTpakaiomue (U3NYECKHE M XUMHYECKHE CBOHCTBA TalloreHOB W HMX COEAMHEHUH (BO3MOMKHO
MCIIOJIB30BAHME  BUJIEOMATEPUAIIOB), O3HAKOMJIEHMEe C o0pa3uamu  XJIOPUJIOB  (rajOreHujioB),
03HAKOMJIEHHE C 0Opa3iamu cepbl U e€ COSIUHEHUSIMH (BO3MOXKHO MCTOIB30BAHHE BHICOMATEPUATIOB),
HabosieHHe npouecca o0yriMBanus caxapa Ioji AeHCTBMEM KOHLEHTPHPOBAHHON CEPHON KHCIIOTHI,
M3YYCHUE XUMUYCCKHUX CBOWCTB pa30aBICHHON CEpHOU KHUCIIOTHI, IIPOBE/ICHUE KAYCCTBCHHOM PEaKIMK Ha
cyabat-uoH ¥ HaOMIOJEHUE MpPHU3HAKA €€ MPOTeKaHWs, O3HAKOMJIEHHE € (DU3UYECKHMMH CBOHCTBAMHU
azoTa, ocdopa U UX COCAUHEHHH (BO3MOKHO HCIIOIL30BAHUE BHJICOMATEPHUANIOB), 00pa3liaMy a30THBIX
1 (ochopHbIX ymoOpeHui, TOIy4eHHE, COOMpPAHME, PACNO3HABAHHE M M3YYEHHE CBOWCTB aMMMaKa,
MpOBeJIeHNe KAYeCTBEHHBIX PeaKUMil Ha HMOH aMMoHHMS M Qocdar-MOH M H3ydYeHHe NPH3HAKOB HX
MIpOTCKaHH, B.ZaHMOﬂCﬁCTBHC KOHHCHTpHpOBaHHOﬁ a30THOH KHCJIOTBI C MCIBHO (BOBMO}KHO
MCIOJIb30BaHUE BHICOMATEPHATIOB), U3YYEHHE MOJENIEH KPHUCTAIMYECKHX pelnéTok anmasa, rpadura,
(yutepena, o3HAKOMIIEHHE C IPOLECCOM aICOPOLIMH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YTIIEM U
yCTPOHCTBOM MPOTHBOTa3a, MoiydeHne, cobupanne, pacrmo3HaBaHUe M M3YUCHHE CBOICTB YTIIEKHCIIOTO
rasa, NpoBEJIEHHE KAYECTBEHHBIX peaklMi Ha KapOOHAT M CHIIMKAT-MOHBI H M3y4YeHHE NPHU3HAKOB HX
NPOTEKaHUs,  O3HAKOMJICHHEC C  MPOAYKIMEH  CUIMKATHOM  MPOMBIIUICHHOCTH,  PCIICHHE
SKCIEPUMEHTAJIBHBIX 3a/1a4 110 Teme « BaskHeiine HeMeTaibl U HX COeUHEHUs.

MeTanbl 1 HX coOeIHHEHHS

OO61mas xapakTepuCTUKa XMMHHYECKMX JJIEMEHTOB — META/JIOB Ha OCHOBAaHUM HMX MOJIOKEHHS B
[leproauueckoit cucreme xumuuyeckux anementoB . M. Menzeneesa u crpoenust aromoB. CtpoeHue
MeTatoB. MeTtannnueckas cBfA3L M METALTHYECKAs KpHCTAJLIMTHYCCKaA pCIJJéTKa. BHCKTPOXHMI{‘{CCKHi:I
pan HanpspkeHuil MetaiioB. Pu3MuecKkMe M XMMHYECKHe CBoOHcTBa wmertamsioB. OOmme cnocoObl
moJiydeHusi MetasioB. [ToHsiTHE 0 KOPPO3MH METAJUIOB, OCHOBHBIE CIIOCOOBI 3alIMTHI MX OT KOPPO3HH.
CrninaBbl (CTasb, YYTYH, TIOPATIOMHAHHI, OPOH3a) U X PUMEHEHKE B OBITY U IPOMBIIIIEHHOCTH.



[llenounsie Metannsl: nonoxkeHue B Ilepuonuueckoit cucreme xumuueckux smementros J[. M.
MenneneeBa, cTpoeHHe UX aTOMOB, HaXOXKJIeHHE B NpHpoae. PU3HUECKHe U XUMHYECKHE CBOMCTBa (Ha
npumepe HaTpusi U kanus). OKCHIBl U TUAPOKCHABI HATPUA U Kanus. [I[puMeHEHHE IET0OYHBIX METAJIOB
U UX COEJMHEHHH.

[Ilenouno3eMenbHBIE METAUIBI MarHMi W Kanbuuii: nojoxeHue B Ilepuoanueckoin cucreme
xumudeckux aemeHToB Jl. M. MenneneeBa, cTpoeHne UX aTOMOB, Hax0K/JI€HUE B nipupoae. Pusndeckue
M XMMHYECKHEe CBOHCTBA MarHusi U Kaiublius. Baxueiiuine coeiHeHMs! KajblUsl (OKCHJL, TMIAPOKCHIL,
coin). KécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHeHUsI.

Amromunuii: nonoxenue B [lepuonuyeckon cucreme xuMmuueckux anemenros [l. M. Menneneesa,
CTPOGHHE aToMma, HaxoxjaeHue B npupoge. Du3nMUeCKHe W XHMMHUYECKHE CBOWMCTBA AJFOMHHHSI.
AmdoTepHbie CBOHCTBA OKCHIIA ¥ THAPOKCUIA ATTFOMUHHS.

Keneso: nosoxenne B [lepuoamueckoit cucreme xumudeckux snemenroB [l M. Menneneesa,
CTPOCHHE aTOMa, HaXxoKIcHHUE B mnpuponec. Dusmyeckue W XUMHUYCCKHE CBOMCTBa kene3a. OKCHIBI,
rujipokcuisl v couu skenesa (I1) u sxenesa (I111), ux coctas, CBOICTBA U NONyueHUE.

Xumuueckuit Ixkcnepumenm:

O3HAKOMJIEHHE C o0Opa3laMM METAUIOB M CIUIABOB, MX (PU3MHYECKMMH CBOWCTBAMM, H3Y4YCHUE
pe3yNbTaTOB KOPPO3MHM METauioB (BO3MOXKHO HCIIOJB30BAHUWE BUIEOMATEPHANIOB), 0COOEHHOCTEH
B3aMMO/ICHCTBHSI OKCHIA KAJIbIHS W HATPUs C BOAOH (BO3MOJKHO HCIIOJIB30BAHHUE BUACOMATEPHATIOB),
MCCJIEIOBAHUE CBOMCTB KECTKOH BOJBI, TMpollEcca TOPEHUA JKene3a B KUCIOpoje (BO3MOMKHO
MCIIOJIb30BAHUE BHJIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX PEaKilHii Ha MOHBI: MarHus,
KabIMs, AMIOMUHUS, IMHKA, xenesa (II) u xenesa (I11), meau (II), nabmogeHue ¥ onucaHuEe MPOLECCOB
OKpallMBaHWs IUIAMEHH HOHAMM  HATpHsA, Kalus M KajJblusa  (BO3MOXKHO  MCIIOJIb30BaHHE
BUICOMATEPHAIIOR), UCCIICIOBaHUE aM(DOTEPHBIX CBOMCTB I'MAPOKCHAA AMIOMHUHUS W THAPOKCHA 1IMHKA,
pelleHHue SKCIePHMEHTAIBHBIX 3a/1a4 10 TeMe «Basknelniue MeTamibl M UX COeMHEHUS».

XHMHSA H OKpY/Kaolnas cpejaa

BemecTBa U MaTepualbl B NOBCEIHEBHOM KM3HH YeNOBeKa. be3onacHoe MCMob30BaHNE BELIECTB
M XUMHUUYECKHMX peakiiuii B ObiTy. [TepBas noMols npyu XUMHYECKUX 03K0IraX U OTPABIICHHSIX.

XHUMHUECKOE 3arpsi3HCHHE OKpy)Karouled cpeasl (TpeiesibHast JIOMYyCTHMas KOHIICHTPALIHs
Bemects, nanee — [1J1K). Poib XMMHK B pelICHHH IKOJOTHYECKUX TIPOOIeM.

Xumuueckuil Ixkcnepumenm:

H3yueHue o0pa3IoB MaTEPUAIOB (CTEKIIO, CTIIABBI METAIIIOB, MOTUMEPHbIE MATEPHAITBI ).

Meascnpeomemmnnie ceasu

Peanuzanms MeKnpeIMETHBIX CBsA3CH HNpH M3YYCHHMHM XMMHH B 9 Kilacce OCYIIECTBISETCS 4epes3
MCIOJb30BAHME KaK OOLIMX €CTECTBEHHO-HAYUHBIX MOHSITHI, TAK U MOHSTHH, SBISIOUMXCS CUCTEMHBIMH
JUIsl OTACIBHBIX IIPEJIMETOB €CTECTBEHHO-HAYYHOI0 LIHKJIA.

OO01me ecTeCTBEHHO-HAYYHBIE MOHATHA: HAYYHbIH (AKT, TMIIOTE3a, 3aKOH, TEOPHS, aHAIIN3, CHHTE3,
Ki1accuukalms, MepuoaUUHOCTb, HaOJI0/IeHHe, SKCIIEPUMEHT, MOJE/IUPOBAHKE, U3MEpPeHHe, MOJIelb,
SBJICHUE, NAPHUKOBBIN Y(PPEKT, TEXHOJIOTHS, MATEPHATIBI.

®u3KKa: MaTepus, aToM, IEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIH/, WU30TOMBI, PAJHOAKTUBHOCTD,
MOJIEKYJIa, SJIeKTPUYECKHMH 3apsj, NPOBOJHHMKH, IOJYNPOBOJHUKH, JUAJIEKTPUKH, (POTOIEMEHT,
BELIECTBO, Teno, O00BEM, arperaTHoe COCTOSHHWE BEHIECTBAa, ra3, pPacTBOP, PACTBOPHMOCTb,
KpUCTalIMYecKas peléTka, CruiaBbl, (U3NYECKHE BEJIWYMHBI, €IMHHIBI H3MEpPEHHs, KOCMHYECKOe
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/b1, COMHIIE.

buonorus:  ¢gorocunres, apixanue, Ouocdepa, oSKocucTema, MHUHEpallbHble —yA0OpeHHs,
MHKPOJIEMEHTBI, MAKPOIJIEMEHTBI, IUTATC/IbHbBIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpansl, TOPHBIE MOPOJIbI, TOJE3HBIE HCKOMAEMBIE,
TOTLIMBO, BOJIHBIE PECYPCHI.



NNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOTI' O ITPEJIMETA «XUMMUS»

JIMYHOCTHBIE PE3YJIbTATHI

JIMMHOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOTPaMMbl OCHOBHOTO OOIIETO 00pa3oBaHUsA JTOCTHTAlOTCA B
xoae OOydYeHHs] XUMHH B EIHHCTBE Y4YcOHOM M BOCHUTATENBHOW JCATEIBHOCTH B COOTBETCTBHH C
TPAJAULMOHHBIMM  POCCHMCKUMHM  COLIMOKYJIBTYPHBIMM M JIyXOBHO-HPaBCTBEHHBIMH  LIEHHOCTAMH,
MPUHATHIMH B 00LIECTBE NPAaBUIaMU H HOPMaMH [TOBEICHHS H CIIOCOOCTBYIOT NPOLECCaM CaMOIIO3HAHUS,
CaMOpa3BUTHS U COLMATH3AINH 00yJaIoNHXCs.

JIMYHOCTHBIC pe3y/bTaThl OTPAXKAKT IOTOBHOCTE O0Y4YaIOLMXCS PYKOBOJACTBOBATHCA CHCTEMOM
MO3UTUBHBIX IIEHHOCTHBIX OPHEHTAIIMH U PACILIMPEHUE OMBITA JAEATEIBHOCTH HAa €€ OCHOBE, B TOM YMCIIE B
4acTH:

1) IaTPHOTHYECKOI'0 BOCIIHTAHMS:

IICHHOCTHOTO OTHOIIEHUA K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M Hay4HOMY
HACNeMIO, TIOHUMAHKUS 3HAYEHUS XMMHYECKONH HAyKH B JKM3HH COBPEMEHHOTO OOIIEcTBa, CIIOCOOHOCTH
BJIAJCTh [JOCTOBEPHONH WH(OpPMANUe O MepeIoBbIX MTOCTIKCHHAX W OTKPBITHAX MHPOBOH H
OTEUECTBEHHONH XMMHUH, 3aHHTEPECOBAHHOCTH B HAYUHBIX 3HaAHUSAX 00 ycTpoiicTBe MUpa 1 00LIecTBa;

2) rpas/1aHCKOr0 BOCHUTAHMA:

MPEJICTABIIEHHUS O COLUAIBHBIX HOpMax M MpaBuIaxX MEXKINYHOCTHBIX OTHOILIEHHUN B KOJJIEKTHBE,
KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B  OOIUECTBEHHO  [0JIe3HOH,  y4eOHOHCCIIE0BATENIbCKOIH,
TBOPYECKOM W JIPYrux BUAAX NESTEILHOCTH, FOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOM JIEATEIbLHOCTH
MPU BBHIMOIHEHUM YYeOHBIX, TO3HABATEIbHBIX 3a1a4, BBIMOJHECHUM XWMHYECKHUX OJKCIIEPHUMEHTOB,
CO3/IaHUH YUEOHBIX TIPOCKTOB, CTPEMIICHUS K B3aUMOIMOHHMAHWIO U B3aUMOIIOMOIIU B MPOIECCe ITOMH
y4eOHOH [eATelbHOCTH, TOTOBHOCTH OILIEHMBATH CBOE IOBEIACHHE M IMOCTYNKH CBOMX TOBapuileil ¢
MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 TIO3HAHUA:

MHPOBO33PEHYECKUE MNPEJCTABICHUA O BELIECTBE M XMMHYECKON pPEaKLHH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3sBUTHS HAYKH M COCTABIIAIOLIME OCHOBY JIISl MOHMMAHUS CYIIHOCTH HAYUYHOM
KapTHHBI MHpa, MPEACTABJICHHUA 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUA NPHPOIBI, B3aHMOCBA3AX
yeJI0BEeKa ¢ IMPUPO/IHOI Cpejloil, O PO XMMHH B ITIO3HAHHU 3TUX 3aKOHOMEPHOCTEH;

I103HABATEIbHBIC MOTUBBI, HANIPABICHHbBIE HA ITOJIYYEHUE HOBBIX 3HAHUH 10 XUMHUH, HEOOXO/MMbIE
ans  obbscHeHHss HaONIOIaeMbiX TIPOLIECCOB U SIBJIEHWI, Mo3HaBaTenbHON, uHGOpMAIOHHON WU
YUTATEIIbCKOM KYyIbTYPbl, B TOM YHCIIC HaBBIKOB CaMOCTOATEIbHON PabOThl ¢ y4€OHBIMH TEKCTAMH,
CIIPABOYHOMN JIMTEPATYPOM, JOCTYITHBIMH TEXHHYECKUMHU Cpe/ICTBAMH HH(POPMALMOHHBIX TeXHOIOIHIA;

UHTEpEC K OOY4YEHHUI0O M TO3HAHHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U CHOCOOHOCTB K
caM000pa30BaHUIO, MPOCKTHOM M UCCIEJ0BATENLCKOH JAESITEJBHOCTH, K OCO3HAHHOMY BBIOOpY
HalpaBJICHHOCTH U YPOBHs 00y4eHHU B JajibHEHIEeM;

4) popmupoBaHUs KYJILTYPLI 3/10POBbS:

OCO3HaHUE [EHHOCTH KM3HH, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 3J0DOBBI, YCTAHOBKH Ha
3J0pOBBII 00pa3 >KU3HHU, OCO3HAHHE IOCHEACTBUII M HENPUATHE BPEJIHBIX NPHUBbIYEK (yrnorpeblieHus
AJIKOTOJIsl, HAPKOTHKOB, KYPEHHs), HE0OX01MMOCTH cO0JII0/IEHHs TpaBujl OE30MacHOCTH MU oOpaleHuH
¢ XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaNbHOM KU3HU;

5) TPYA0BOr0 BOCIIHTAHHA:

MHTEPEC K MPAKTUYECKOMY U3YUYeHHIO Npodeccuil U Tpyia pasiidgHoro pojia, yBakeHue K Tpyay U
pe3ynbTaram TPYAOBOH AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE NPUMEHECHHS MPEIMETHBIX 3HAHUH 1O
XUMHH, OCO3HAHHBIH BHIOOP MHJHMBHAYAIBHON TPACKTOPHH MPOJOKCHHS 00pa30BaHUA C YUYETOM
JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XUMHWM, OOIIECTBEHHBIX HWHTEPECOB W NOTPEOHOCTEH,



ycneumHo npodeccuoHanbHOM AeATEeNbHOCTH M Pa3BUTUS HEOOXOMHUMBIX YMEHMH, TOTOBHOCTH
aJIanTHPOBAThCA B MPO(ECCHOHAIBHOI Cpejie;

6) 7K0JIOrMYeCKOro BOCIIUTAHMSA

IKOJIOTHHECKH TIEeC000pa3HOe OTHOMICHHE K TPHUPOJIE KaK MCTOYHUKY JKH3HH Ha 3emiie, OCHOBE
eé CYLICCTBOBAHHA, IMOHUMAHHE LCHHOCTH 340POBOIo H OezonacHoro 06pa3a AKH3HH, OTBCTCTBCHHOC
OTHOILEHHE K COOCTBEHHOMY (H3MYECKOMY M MCHXHYECKOMY 3[0POBbIO, OCO3HAHME LIEHHOCTH
cobmoaenus npaBus 0€3011aCHOrO MOBEACHHA NpU padoTe ¢ BEHICCTBAMM, a TAKKE B CHUTYALHsX,
YTPOXKAIOMIUX 3[0POBBIO W KU3HH JTIOJICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUSA, MOJydaeMble NPH HM3YYEHHM XMMHH, AJd peLICHHUs 3ajad,
CBA3aHHBIX C OKpPY:KalolleH NPHPOIHOM CPeIoM, U NOBBIIIEHHS YPOBHSA JKOJIOIHYECKON KYJBTYPEI,
O0CO3HaHMA TJ100ANBHOTO XapakTepa HJKOJOTHYECKMX MNMpoOieM M MyTeH HMX pElIeHUA MOCPEACTBOM
METOJIOB XMMHH, JKOJIIOIMUYECKOT0 MBILIUICHUS, YMEHHUS PYKOBOJCTBOBATHLCS MM B I103HABATEILHOM,
KOMMYHHKaTHBHOH M COLMAIIBHOH MPaKTHKE.

METAINNPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX pE3yJIbTAaTOB BBIACIAIOT 3HAYHMBIC I (hopMHpOBaHUS
MUPOBO33peHHs OOLIeHayyHble NOHATHS (3aKOH, TEOPUs, MPUHLIMII, rUnoTesa, (akrt, cucrema, rnpouece,
IKCHEPUMEHT U JPYroe€.), KOTOPbIE HCIHOJB3YIOTCA B ECTECTBEHHO-HAYYHBIX Y4YEOHBIX NpeaMeTax H
MO3BOJIAIOT HA OCHOBE 3HAHHWI U3 ATHX MpeaMeToB (OPMUPOBATH MPECTABICHHE O 1EeJ0CTHOM HAYUYHOI
KapTHHE MuUpa, W YHHBEpCa/lbHble Y4eOHble [JEHCTBHS (IO3HABaTEIbHBIC, KOMMYHHKaTHBHBIC,
peryjasaTuBHbIE), KOTOpble obecrieunBatoT  (GOPMUPOBAHUE T'OTOBHOCTH K  CAMOCTOSTEIBHOMY
MJIAHUPOBAHUIO U OCYIIECTBACHHUIO YHEOHOMH IeITeIbHOCTH.

[MoznapaTe/ibHBIC YHUBEpPCAIbHBIE YUeOHBIe TeiicTBHS

bazoBbie Jjornyeckue AeicTBHS:

YMF:HI/IH HCIIOIIBL30BATH HPHEMH JJOTHYECKOIr0 MBIIIJICHHA npH OCBOEHHH 3HAHHH: paCKprBE:lTI:
CMBICIT XUMUYCCKHUX TMOHATHH (BBIICIATh MX XapaKTCPHBIC MPH3HAKU, YCTAHABIHUBATH B3aUMOCBSA3b C
JAPYTUMH TOHSATHSMM), HCIIOJIBL30BaTh [MOHATHA JUId OOBSICHEHHMs OTACIbHBIX (AKTOB M SBJICHHIA,
BBIOMPATh OCHOBAHUA U KPUTEPUHU VIS KJIACCU(PUKAIIMH XMMHUYECKUX BEIIECTB U XMMHUYECKHX PEAKIIHA,
yCTaHaBIMBATh MPUYHHHO-CICACTBECHHBIE CBA3H MEKAY OOBEKTaMH H3YYEHHS, CTPOHUTH JIOTHYECKHE
paccyxieHns (MHyKTUBHbIC, 1€/IyKTUBHBIC, 110 aHAJIOTHH ), JeJIaTh BBIBOIbI U 3aKJIIOUEHHS;

yMEHHE INPUMEHATh B TPOLECCe IMO3HAHMS TOHSATHSA (NPEAMETHBIE W  METalpeiAMETHBIC),
CUMBOJIHYECKHUE (3HAKOBBIE) MOJIEH, UCTIONIb3YEMbIE B XUMHUHU, MTPe0Opa30BLIBAThH IUPOKO NPUMEHSIEMbIE
B XMMHH MOJICJIbHBIC MPEJICTABICHHA — XHMUYCCKHI 3HAK (CHMBOJ 3lIEMEHTA), XUMHYecKasa opmyna u
YpaBHEHUE XUMHUYECKOH peaklMu — IMPH pelIeHUH Y4eOHO-IT03HABaTeIbHBIX 3ajauy, ¢ Y4&€TOM HTHX
MOJICNIbHBIX TMPEACTABIACHHH BBIABIATL H XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Y4aEMBIX
00BEKTOB — XHMMHMUYECKHMX BEIIECTB W XMMHMUYECKHUX peaklHi, BBISIBIATHL OOIIME 3aKOHOMEPHOCTH,
IIPUYUHHO-CJICJICTBEHHBIE CBA3H W IIPOTHBOPEYMS B U3Y4aeMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble HccienoBaTeIbCKHE CHCTBHA:

YMEHHUE HCIOJIL30BATH [OCTABJIEHHBIC BONPOCH! B KA4ECTBE MHCTPYMEHTA [O3HAHMS, a Takke B
Ka4yeCcTBE OCHOBBI Ui (POPpMHpPOBAHHMS THIIOTE3bl 110 NPOBEPKE IPABUILHOCTH BbICKA3bIBAEMbIX
CYKIAECHUI;

npuoOpeTeHre ONbITa 110 IUIAHUPOBAHHWIO, OpraHM3aldd M [POBCACHHK  YYCHUYCCKHX
SKCHEPUMEHTOB, yMeHue HabmoAaTh 3a XOJ0M [pollecca, CaMOCTOSTENbHO IPOrHO3UPOBATL €ro
pesynbTaT, (opmMyaupoBaTh 00001I€HHS W BBIBOABI MO pe3ylbTaTaM [POBEIEHHOTO OIbITA,
HCCIIEIOBaHUA, COCTABIATL OTUYET O MPoAeNIaHHOH paboTe.

PabGora ¢ nndopmanmeii:



yMeHHe BBIOUPATh, AHATU3UPOBATH U UHTEPNIPETUPOBATL MHPOPMAIHUIO PA3IHYHBIX BHIOB U GopM
[IPC/ICTaBJICHHS, MOJYYaeMyH M3 pPa3HbIX MCTOYHHMKOB (Hay4YHO-IIONYJISIPHAs JIMTEpPAaTypa XMMHYCCKOIO
CoJIepiKanusl, CrpaBoyHbie nocodus, pecypcsl MHTepHera), KpUTHYECKU OLEHUBATHL IPOTHBOPEYHBYIO U
HEJ0CTOBEPHYIO HHPOPMAITHIO;

yMEHHUE TPUMEHSTH pa3iMuHble METOJbI M 3alpochkl MpHA MOHMcke U 0oTOOpe HHGbOPMALIHK H
COOTBETCTBYIOIIMX JI@HHBIX, HEOOXOAMMBIX Ui BBIIOJHCHMS YYeOHBIX M [103HABATEJIbHBIX 3aja4
ONpeAeNEHHOrO  THIA, MPHOOpeTeHHe onbpITa B 00JaCTH  MCMONB30BaHUA — HMHGOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHUI, OBJaJACHUEC KyJAbTYpOll AKTHBHOIO WCIMOIb30BAHUS PA3IHYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOATENIBHO BbIOMpaTh ONTHUMAIIBHYH (hopMy npejacTaBieHus HHPOpMALHUU U
MJUTIOCTPUPOBATh PEllaeMble 3aJa4d  HECIO0KHBIMU CXEMaMH, JiHarpaMMamu, JIpyrumu (opmamu
rpaMKn ¥ UX KOMOMHAIIHAMU;

YMEHUE HUCITOJIb30BATh U AHAJIIM3UPOBATH B IIpOLEcce YUeOHOM U HCCIIe10BaTe/IbCKON A TeIbHOCTH
HH(OPMALMIO O BIMAHUU TTPOMBIIUIEHHOCTH, CEILCKOIO XO3fMCTBA M TpPaHCIOPTAa HA COCTOSAHHE
OKPYKaIOIIEH IPUPOJIHON Cpebl.

KomMMyHHnKaTHBHBIE YHHBEPCAJIbHBIE Y1eOHBbIE /1€l CTBHSA:

YMEHUs 3ajaBaTh BONPOCHI (B XOje Auvanora M (M) JIMCKYCCMM) MO CyLIecTBY oOcyxiaemoi
TeMBbI, (POPMyITUPOBATH CBOM NMPEVIOKEHUSA OTHOCUTEIBHO BBITOJHEHUS PEIUIOKEHHON 3a/1a41;

yMEHUSI TPEACTABIATH MOJTyUYEHHBIE Pe3yJbTAThl MO3HABATEIBHOH JESTEJILHOCTH B YCTHBIX H
[IMCBMEHHBIX TEKCTax; JeJiarh MPEe3CHTAlUI0 Pe3yJIbTaTOB BBIIIOJIHEHHUS XMMHYECKOI0 JKCIEPHMEHTa
(naboparopHoro onbita, jgaboparopHoit paboTel 10 MCCAETOBAHMIO CBOWCTB BelIECTB, YydebHOro
MPOEKTA);

YMEHUSL Y4YEOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEJILHOH W
MCCIIEIOBATENLCKOW JEATENIbHOCTH MPU PELIEHWH BO3HUKAIOMMX IMpoliieM Ha OCHOBE ydéra oOuuX
HHTEPECOB M COrnacoBaHus nosuiuii (oOcyxkiaeHus, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBD),
KOOpPJIMHALIUS COBMECTHBIX [CHCTBUI, ONpCACICHHEC KPUTCPUCB MO OILICHKC KA4YeCTBA BBINOJIHCHHOI
pa®oTel U ApyTHE).

PeryiasiTuBHbIe YHHBepcabHbIe YyueOHbIe JeiicTBUSI:

YMEHHE CaMOCTOATEIBbHO ONpEeIATh LEIH JeATEIbHOCTH, I[IJJAaHHPOBaTb, OCYLICCTBIATE,
KOHTPOJMPOBATH M TIPH HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh, BBIOMpaTh HauboJjee
ypdexTuBHBIC croco0bl peleHus y4eOHbIX H M03HABATEIbHBIX 33124, CAMOCTOSTEIILHO COCTABIIATh MM
KOPPEKTUPOBaTh MPEII0KEHHbIN anrOpUTM AEHCTBUN NMPU BBIMOJTHEHUHN 3aJaHUI C yU4E€TOM MOTY4YEHUs
HOBBIX 3HaHMM 00 #n3y4aeMmbIX 0O0BEKTaxX — BCIIECTBAX M PEAKUMAX, OLCHHBATh COOTBETCTBHE
MOJYYEHHOI0 pe3ysibTara 3asBJIeHHON e, YyMEHHe HCIOJIb30BaTh W aHAJIM3UPOBATH KOHTEKCTBI,
NpEJIaTaEMbIE B YCIOBUH 3a/laHUH.

NPEJIMETHBIE PE3YJIbTATHI

B cocTaBe mpeMETHBIX Pe3yJIbTaTOB 10 OCBOCHHIO 00S3aTEIbHOTO COACP/KaHUsA, YCTAaHOBICHHOTO
JIAHHOM (ejiepalibHOH pabouyei NMporpaMMoH, BBIJCISIOT: OCBOCHHBIE 00YYaOUMMKCS HAYYHbIE 3HAHUS,
YMEHHS U CriocoObl ICHCTBUM, cieunpuieckue s npeaMeTHoH 001acTi « XuMHs», BUIIBI JEATEIbHOCTH
110 MOJYYEHUIO HOBOTO 3HAHUSA, €r0 MHTEPHpETaLHH, MPeodpa3oBaHHIO U MPHMEHEHHIO B Pa3IHYHBIX
y4cOHBIX M HOBBIX CUTYaIHsX.

K kouity obyuenus B 8 kiracce rpe/IMeTHbIE pe3y/IbTaThl Ha 0a30BOM YPOBHE JOIKHbI OTpakaTh
c(OPMHPOBAHHOCTb y 00y4alOUIUXCA YMEHHIA:

®  pacKpbIBaTh CMbICI OCHOBHBIX XHMHYCCKUX IOHATHI: aTOM, MOJICKYJa, XUMHUCCKHH 3JICMEHT,

IPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECh (OJJHOPOJIHAS M HEOJHOPO/HAs), BAJIEHTHOCTD,



OTHOCHTENIbHAA aTOMHAs W MOJIEKYISpHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MONSpHas
macca, MaccoBasl A0S XMMHYECKOrO 3JICMCHTa B COCAMHCHHH, MOJISIPHBIH OOBEM, OKCH,
KUCJIOTA, OCHOBAaHHE, COJIb, JJEKTPOOTPHUIATENLHOCTh, CTEeINeHb OKHCIEHHUS, XHMHYecKas
peaxiusi, Kiaccu(UKaus peaxiyii: peakiuu COEAHHEHMs, PEaKIUU DPA3NOKEHHS, pPEaKlUuu
3aMelIeHUs], peaKlui 00MEHa, 9K30- M SHJO0TEPMHUCCKHE PeaKiiui, TerioBoi sddekT peakiuu,
PO aTOMa, IEKTPOHHBIN €0 atoma, aroMHasi OpoUTallb, PajuyCc aroMa, XMMHUYECKasl CBs3b,
NOJIsIpHAsE M HEMNOJAPHAas KOBAJICHTHAs CBA3b, MOHHAA CBA3b, MOH, KATHOH, aHHOH, PacTBOp,
MaccoBasi 10Jig BelecTBa (MIPOIEHTHAs KOHIIEHTPALIHsI) B PACTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMUMHYECKHX TOHATHNH W IPUMEHATH 3TH [OHATHA
1P ONKMCAHMK BEIECTB U UX ITPEBPAlEHHIA;

MCIIOJIb30BaTh XUMHYECKYH) CHMBOJMKY [UIA COCTaBICHHA (OPMYINl BEUIECTB M YpaBHEHUH
XUMHYECKUX PeaKiuii;

OIpe/ieNiATh BaJICHTHOCTE ATOMOB JJIEMEHTOB B OMHApHBIX COEJWHEHMAX, CTENEeHb OKHCIICHHS
DIIEMEHTOB B OMHAPHBIX COEJIMHEHHUSIX, MPHHAJJIEKHOCTh BEIIECTB K OMNpeAeNnéHHOMY Kiaaccy
coeauHCHMI 1o QopmynaaM, BHJI XUMHUYCCKOH CBA3M (KOBaJCHTHAas W HWOHHas) B
HEOPraHHYeCKMX COC/IMHEHMSIX;

packpbiBath cMbicn Ilepuonmueckoro 3akona Jl. WM. Menneneesa: neMOHCTPUPOBATH
MOHUMAHUE NEPHOIUYECKON 3aBUCHMOCTH CBOMCTB XMMUYECKHUX JIEMEHTOB OT MX MOJIOKEHUS
B [lepuoandeckoil cucreMe, 3aKOHOB COXPAaHEHHsI MacChl BEILECTB, IOCTOSHCTBA COCTaBa,
ATOMHO-MOJIEKYJISIPHOIO YU€HUS, 3aKOHa ABOrajipo;

ONKCHIBATH M XapaKTepu3oBaTh TaOiuuHyl ¢opmy [lepHomuveckoil cuCTeMbl XHMHYECKUX
AJICMEHTOB: pa3NuYaTh NOHATHS «TiaBHas noAarpynna (A-rpynma)» U «nobodHas MoArpymma
(b-rpynna)», manbie W OOJIbIIME MEPHOJIbI, COOTHOCUTH 0003HA4YEHHs, KOTOPbIE MMEIOTCS B
tabnure «[lepuonnyeckas cucrema xumuyeckux snemenToB . M. MenapeneeBa» ¢ 4uCIOBbIMU
XapaKTEePUCTHKAMU CTPOCHMS ATOMOB XMMHYCCKHX 3JCMCHTOB (COCTaR M 3apsl sjapa, oOrice
YHCIIO 3JIEKTPOHOB M PACHPE/IEJICHHE UX 10 JIEKTPOHHBIM CIIOSIM );

KnaccuuIpoBaTh XUMHYECKHE HJIEMEHTBI, HEOPraHUYECKHE BEIIECTBA, XMMHUYECKHE PeaKIIuu
(0 YMCIy U COCTaBy yYacTBYIOLIMX B PEaKiHH BEIIECTB, 110 TEIUIOBOMY dddekry);
XapakTepu3oBaThk (ONKChIBaThL) OOILHME XWMHUYECKME CBOMCTBA BEIIECTB Pa3/IMUYHBIX KJIACCOB,
MOJTBEP/KAAsl  OINUCAHME IIPUMEPAaMU  MOJIEKY/IAPHBIX  YPAaBHEHHH  COOTBETCTBYIOLIHMX
XUMUYECKUX PeaKiuii;

IIPOTHO3HPOBAaTh CBOMCTBA BCIIECTB B 3aBHCHMOCTH OT HWX Ka4eCTBEHHOIO COCTaBa,
BO3MOKHOCTH IPOTEKAHUS XUMUYECKHUX TPEBPAIIlEHHH B PAa3JIMUHBIX YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEABHYI0 MOJIEKYIAPHYI0O M MOJAPHYI) MAacchl BELIECTB, MACCOBYIO 10O
XMUMHUYECKOTO 3JIeMeHTa Mo (opMyle COeIUHEHHsS, MACCOBYIO JIOJIIO BEIIecTBa B PacTBOPE,
MPOBONTE PACUYETHI M0 YPABHEHUIO XMMHUYECKOH peakLmu;

MPUMEHATH OCHOBHBIE ONEPAIlMH MBICIUTEIBLHON JeSTeILHOCTH — aHAJIM3 U CUHTE3, CPABHEHHE,
00001IeHNE, CUCTEMATH3AIMIO, KITacCU(DHKAIHEO, BBISBICHHE MPUYHHHO-CIEICTBEHHBIX CBA3CH
— JUISl U3YYEHHs CBOMCTB BEIIECTB M XMMHMUYECKUX PEaKIHii, eCTeCTBEHHO-HAYYHBIC METO/Ibl
nosHaHusi — HaOmoJaeHue, M3MEPEHHE, MOJICIHUPOBAHUE, IKCHEPUMEHT (pealbHbIH U
MBICICHHBII )]

CJIe10BaTh IIpaBUJIaM [0JIb30BaHHU XMMHUYCCKOI 11OCY10H 1 1abopaTOpHBIM 000pYy10BaHUEM, a
TaKKe IpaBusIaM o0palleHus ¢ BEIIECTBAMU B COOTBETCTBHU ¢ HHCTPYKIMSAMMU I10 BHINOJHEHUIO
7abopaTOpPHBIX XMMHHYECKHUX OMBITOB MO MONYHYEHHIO U COOMpaHUI0 ra3000pa3HbIX BEIIECTB
(BOJOpOAa M KHMCIIOPOJA), MPUIOTOBJICHHIO PAcTBOPOB C ONPEACHEHHONM MacCOBOHM J0JIeH
PacTBOPEHHOIO BEIECTBA, [UIAHUPOBATH M MPOBOJUTH XWMHYECKHE 3KCIIEPHUMEHTBI I10



pacro3HABAHUIO PACTBOPOB MIEAOYEl M KHCIOT € MOMOUIBI0 HWHAMKATOPOB (JaKMycC,
(heHONTATCHH, METHIIOPAHXK U JIPYTHE).

K konity od0yuenus B 9 kiracce npeaMeTHble pe3yibTaThl Ha 0a30BOM ypOBHE JIOIKHBI OTPakaTh
c(hOpMHUPOBAHHOCTH ¥ 00YHaIOIIHUXCS YMEHMI:

pacKpeIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX MOHATHH: XUMHUYECKHH DJIEMEHT, aTOM, MOJIEKYJIa,
MOH, KarTWOH, AaHMOH, [MPOCTOE  BELIECTBO, CJOXKHOE  BELIECTBO,  BAJEHTHOCTD,
JNIEKTPOOTPHLATEIBHOCTh, CTEIECHb OKHUCICHHWA, XHMUYECKas peakuus, XUMHYECKas CBA3b,
TerioBoi 3pdexT peakimu, MOJb, MOJSIPHBIH 00BEM, PACTBOP, IEKTPOIUTHI, HEAICKTPOIUTSI,
UIEKTPOJIMTHYECKAs AUCCOLMALMA, PEaKLMH HOHHOrO o0OMeHa, KaTaau3aTop, XHMHYECKOoe
paBHOBecHe, oOpaTMMble W HeoOpaTHMble pPEaKLMH, OKHUCIUTEILHO-BOCCTAHOBUTEIILHbIE
pEeaklHH, OKHCIHUTEIb, BOCCTAHOBUTEIb, OKHCICHHE MW BOCCTAHOBICHHUE, AaJJIOTPOMHA,
aM(poTepHOCTh, XUMHUUYECKAS CBA3bL (KOBAJICHTHAS, HOHHAS, METAJNINYECKasl), KpUCTAJUIMUECKas
pem€Tka, KOppo3Ws METAVIOB, CIUIABbl, CKOPOCTh XHMHYECKOH peaKiuH, [MpeiaesbHo
nonycrumas konuenrpauus [IJIK BewecTsa;

HWUTKOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHYCCKHAX MOHATHH M NPHUMCHATH 3TH NOHATHSA
MPU ONKMCAHWH BEIECTB U UX MPEBPALLEHUII;

UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJisi COCTaBjieHus (OpMy] BEUIECTB M YpPaBHEHHi
XUMHUYECKUX PeaKiuii;

OIpe/IeIsATe BAJIGHTHOCTb W CTENEHb OKHMCJICHHMS XHMHMYECKHMX 3JIEMEHTOB B COEJUHEHHUsAX
pas3aIM4yHOro COCTaBa, MPUHAIEKHOCTE BELIECTB K OINPEIeIEHHOMY KIACCY COCIAMHEHMH 110
(hopmynam, BUI XUMHYECKOH CBA3M (KOBAJICHTHAS, HOHHAS, METAJUIMYECKAs) B HEOPraHUUECKUX
COC/IMHCHUSX, 3aps/l HOHA MO XUMHYECKOH (opmylne, XxapakTep Cpefibl B BOAHBIX pacTBOpax
HEOPraHWYeCKUX COEJIMHEHUH, THIT KPUCTAJUTHYECKON PEIIETKH KOHKPETHOTO BEIECTBA;
packpeiBate cmbicn [lepnogmyeckoro 3axona JI. M. Menneneera u AeMOHCTPUPOBATH €ro
MOHMMAaHHE: OMHUCHIBATH M XapakTepu3oBaTh TabnuuHyi dopmy [lepuommueckoii cucTemsl
XMMHYECKHUX JIEMEHTOB; pa3jivyarh NOHATHS «rilaBHasa nojarpynmna (A-rpynna)» u «nobodnas
noarpynna (b-rpynna)», manbie U OoNblINE MEPHOIbI, COOTHOCHUTH O003HAUEHHS, KOTOPHIE
HMEIOTCA B NEPHOANYECKOH TaOIHMIe, ¢ YUCIOBBIMH XapaKTCPUCTHKaAMU CTPOCHHA aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB M 3aps/l sijipa, o0llee YUCII0 JIEKTPOHOB U paclpe/ielieHHe Ux
M0 IEKTPOHHBIM CH0AM), OOBACHATL OOIIME 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB
QJIEMEHTOB M UX COEJUHEHUH B MpEAeNiax MaybiX MEPUOJOB M TNABHBIX MOATPYII C YYETOM
CTPOCHHSA X aTOMOB;

Knaccu(pUIMpOBaTE XUMHUYECKHE 3JIeMEHThI, HeOpraHMyecKHue BellecTBa, XUMUYEeCKHe peakluu
(M0 4uMcoy W COCTaBy Y4acTBYIOIIMX B pPEaKIMU BEHIECTB, 10 TemaoBomy sddekrty, mo
HU3MEHEHUIO CTETIeHEeH OKMCIEHUS XUMHUUYCCKHX JIEMEHTOB);

XapaKkTepu3oBaTh (ONMcbIBaTh) 00IIME M CHEeUH(pHYECKHEe XMMHUYECKHE CBOMCTBA NMPOCTHIX M
CNOYKHBIX BEUIECTB, MOATBEPK/1asd ONUCAHUE IPUMEPAMH MOIIEKYJIIPHBIX U HOHHBIX YPaBHEHUH
COOTBETCTBYIOIINX XHMHYECKHX PEaKLIUii;

COCTABJISITh YPABHEHUS 3JIEKTPOIUTHYECKON JTMCCOLHALUN KUCIIOT, 1Ie/I0oYeld U COJIeH, TOJHBIe
M COKpaméHHbIC  YpaBHEHMS  peakiuid  HMOHHOro oOMeHa, ypaBHEHMs  peakuuH,
MOJITBEPKAAIONINX CYIIECTBOBAHUE TEHETHUECKOW CBSA3H MEXKIY BEIIECTBAMU pPa3IHUYHBIX
KJIACCOB;

pacKkpbiBaTh  CYIIHOCTb  OKUCJIMTENBHO-BOCCTAHOBUTENBHBIX — peakiuil  1ocpe/cTBOM
COCTAaBIIEHUS SNEKTPOHHOr0 OanaHca dTHUX peaKiiii;

MIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT X CTPOCHHUSI, BO3MOKHOCTH ITPOTEKaHUs
XUMHYECKUX MPEBPALLECHUIA B PA3IHYHBIX YCIOBUAX;



BBIYUCIIATE OTHOCHTENBHYIO MOJNEKYISIPHYIO U MOJISIPHYIO MAcChl BEHIECTB, MAacCCOBYIO [0ITO
XUMHYCCKOTO 3JIEMEHTA 10 (OpMyJe COCAMHEHUS, MAcCOBYIO JIONK BELIECCTBA B PacTBOPE,
MPOBOJUTE PACUYETHI 10 YPABHEHUIO XMMHYECKON peakiivu;

coOnoaaTh MpaBuiia MONb30BaHUA XMMHHYECKON MOCY/10it 1 nabopaTopHbIM 00OpY/10BaHHEM, a
TaK)Ke MPABHIIA 00PAICHHS ¢ BEHIECTBAMH B COOTBETCTBUHM C MHCTPYKIHSIMH IO BBHITOJIHCHUIO
J1a00paTOPHBIX XUMHYECKHUX OINBITOB [0 MOJYYCHHIO M COOMpaHHIO ra3000pa3HbIX BeEIECTB
(aMMMaKa U YIJIEKHCIIOro rasa);

MPOBOAMThL PEAKINM, TMOATBEPKAAIONIME KAueCTBEHHBIM COCTAB Pa3IUYHBIX BEIIECTB!
pacrio3HaBark OINBITHBIM IYTEM XJOpUA-, OpoMuAa-, HOAM-, KapOoHaT-, (ocdar-, cuimkar-,
cyiabdar-, THIPOKCHI-MOHbI, KAaTHOHBI aAMMOHMS M  MOHBI H3YYEHHBIX  METaJUIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTraHUYECKHX BEIIECTB;

MPUMEHSATHE OCHOBHBIE ONEpallii MBICIIUTEILHOM AeSTEILHOCTH — aHAlIU3 U CUHTE3, CPaBHEHHE,
00001IeHHe, CHCTEMATH3alMIO, BBIABICHUE NPUYMHHO-CIE/CTBEHHBIX CBA3CH — Ul M3y4YeHUS
CBOMCTB BENIECTB M XUMHUYECKHX PEaKiHil, eCTEeCTBEHHO-HAy4YHbleé METOJbl TMO3HAHHS —
HaOMo/ICHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIICPUMCEHT (pealibHbIA U MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHUE YUEBHOI'O NIPEJMETA «XUMMSI» 8 KJIACC

KonuuectBo 1acos OneKTpoHHbBIC
HaumenoBanue
Ne (undposbie)
pas/iesioB U TeM Kontponeneie | [Ipakrnueckue
1/ Bcero o0pa3oBaTelbHbIC
IporpamMmel padoTbI padoTEI
pecypcsl
Paznen 1. llepBoHauanbHbie XHMHAYECKHE MOHATHS
XHAMHS — BaKHas
00nacThb
€CTEeCTBO3HAHUA U bubmuoreka [HOK
1.1 NPaKTHYECKOH 5 2 https://m.edsoo.ru/7f41a636
JEeSITeNLHOCTH
JeI0BEKa
Bemecrna u bubtmuoreka [HOK
1.2 | xumuueckue 15 1 https://m.edsoo.ru/7f41a636
peakuuH
Hroro no pazueny 20 1 2

Pazgen 2. Baxkueiilne npeJcTABHTEH HEOPTaHHYECKHUX BellleCTR

Bosayx. Kucnopozn.

bubmuoreka LIOK

2.1 ITousrrue 06 6 ] https://m.edsoo.ru/7f41a636
OKCHJIaxX
B m bubtmorexa [JOK

g2 |-PHRURRA.AOILITHE 8 1 https://m.edsoo.ru/7f41a636
0 KHCJIOTaX M CONAX
?[Eii}zic;gopb[' bubmmoreka LHOK

23 5 1 1 https://m.edsoo.ru/7f41a636
OCHOBaHHAX
OCHOBHBIE KJIACCHI bubnunoreka [{OK

2.4 | HeopraHmYecKHXx 11 1 1 https://m.edsoo.ru/7f41a636
COEJITHHEHHH

Hroro no pazaeny 30 2 -

Paznen 3. llepuoanyeckuii 3akon u Ilepuoanueckasi cucrema xuMmuieckux aiemenros . M.
MenjaeneeBa. Ctpoenne aToM0B. XHMHUYecKas CBA3b. OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE

pPEeaKIIHH

[Tepuoguyeckunii
3aKOH M
[lepuoguueckas
31 cucTeMa
XHUMHUYECKHX
anemenTos . K.
Menieneena.
CtpocHue aToma

bub6moreka [JOK
https://m.edsoo.ru/7f41a636

32 XuMHAYEeCcKas CBA3b.

Bbubmmnorexa 1JOK




OKHCIHTENBHO-

https://m.edsoo.ru/7f41a636

BOCCTAHOBUTEIILHEIE
peakiinm
| bubnuoreka [HOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41a636
bubmorexa LJOK
PesepBHoe BpeMms 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO
YACOBIIO 68 4 6
[MTPOI'PAMME

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPE/IMETA «XUMUWS» 9 KJIACC

HaumeHnoBanue Konmuecrso yacos
Ne DnekTpoHHBIE (HIU(POBLIE)
Wi |Doneos BIeM Bcero Kormpomsane | Upasmmieexue o0pasoBaTesibHBIE PECYPCHI
MPOrpaMMBl paboTsl paboTHI
Pasznen 1. BemecTBO 1 XHMHYECKHE peaKIHH

IToBTOpEeHue n
yraybnenue bubnunorexa [JOK

11 3HAHUH 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX 6
paszenos Kypca
8 Kitacca
OcHOBHBIE bubtamoreka [HOK

12 3aKOHOMEPHOCT 4 https://m.edsoo.ru/7f41a63
U XMMHYECKHX 6
peakiui
DACKTPOIUTHYE
cKas bubmnoreka [IOK

13 JIUCCOLIHALLHS. g | 1 https://m.edsoo.ru/7f41a63
Xumudeckue 6
peakuuu B
pacTBopax

Hroro no pazneny 17

Pa3znen 2. HemeTa/lsibl M HX COeIHHEH U S

OO0was
XapaKTepHCTHKa
XHUMHYCCKHX
s5iemeHTOB VIIA-

TPYMIEL
I'anorensl

2.1

bubamnoreka [IOK
https://m.edsoo.ru/7f41a63
6




Obwas
XapaKTepUCTHKA
XUMHYECKHX
anemMeHToB VIA-
rpynnet. Cepa u
e€ coeJHHEHHA

2.2

Bubauoreka [IOK
https://m.edsoo.ru/7141a63

6

O06mias
XapaKkTepHCTHKA
XHUMHUCCKHX

23 anemMeHToB VA-
rpynrbl. A30T,
dochop u ux
COCIMHEHHS

bubnmuoreka [JOK
https://m.edsoo.ru/7f41a63

6

chem-oge.sdamgia.ru

OOmas
XapakTepHCTHKA
XHUMHYECKHX
aneMeHToB IVA-
rpynel. Yriiepoj
U KPEMHHUH U UX

COETMHEHHS
EMIT:
HCIIOJIB30BaHHE
podOpUEHTAIIOH
HO -
2.4 | OpHEHTHPOBAHHBIX
3aJIAHUMA,
WLTIOCTPUPYIOLIHUX
CBA3b MPEIMETHBIX
3ajja4 C TPYA0BOH
JIeSTeIbHOCTEIO,
0Tpaciblo,
npodeccuei
(Annotponus
yrnepoaa. Bribop
marepuana
Oyny1ero)

Bu6mmorexka LHOK
https://m.edsoo.ru/7f41a63

6

Wrtoro no pazaeny

25

Paznen 3. Meraaabl H HX COCIHHEHUA

bubnuoreka 11OK
31 O06mue crolcTBa 4 https://m.edsoo.ru/7141a63
i METaJUIOB 6
39 Baxneiiue 16 bubmuoreka [IOK

MCTAJLIIbI H HX

https://m.edsoo.ru/7f41a63




COEJINHEHHS
EMIT:
MCII0JIb30BaHHE
npodopHeHTaLHOH
HO ~
OPHEHTHPOBaHHbIX
3aJaHuH,
HIITIOCTPHPYIOIIUX
CBA3b IPEJAMETHBIX
3a1a4 ¢ TPYIOBOi
JIeSTeIbHOCTBIO,
OTpaciblo,
npodeccuei
(Beioop
marepuana s
KOCMHYECKOTO
arrapara)

ey

Hroro no pasjeny 20

Pa3nen 4. XuMusA 1 OKpPY/KawIIAas cpena

Bubanoteka 1IOK
Bemectsa n https://m.edsoo.ru/7f41a63

4.1 | marepuasnsl B 3 6
JKU3HH YEeIOBEKa -

Wroro 1o paszueny 3

PesepBHOE BpeMs
EMIT: bubauoreka [JOK
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MpoObI (KOMIIBIOTEPHBIIH 6
npo(OPUEHTALIMOHHBII
TECT)

OBILIEE KOJIMYECTBO
HYACOB I1O 68 4 7
ITPOI'PAMME

KOJIJU®UKATOPBI TPEBOBAHUI K PE3YJIbTATAM OOII 8 KJIACC

Ko .
A [TpoBepsieMble MpeaAMETHBIE pe3y/ibTaThl OCBOCHHS OCHOBHOM
POBEPACMOrO 5
OGpBZOB&TCHBHOH nporpaMmel OCHOBHOTO 061_1_[61"0 OﬁpaBOBaHHH
pESVHBTElTa
1 ITo Teme: ((HCPBOH&‘-IEUIBHBIC XUMHYECKHUEC IMMOHATHA»

PacKpBIBaTh CMBIC]T OCHOBHBIX XMMHUYECKHX TTOHATHII: aTOM, MOJIEKYIa,
1.1 XMUMHAYECKUH 2JIEMEHT, ITPOCTOE BEIECTBO, CI0KHOE BEIIeCTBO, CMECh
(0JTHOpO/THAS] ¥ HEOJHOPOIHAS), BAJICHTHOCTh, OTHOCHTEIILHAS aTOMHAs U




MOJICKYJIIpHAsl Macca, KOJIMYeCTBO BEIIECTBA, MOJIb, MOJIsIpHAs Macca, MaccoBast
JI0J11 XHMHYECKOr0 AJIEMEHTa B COETMHEHHH, MOJIIPHBII 00bEM, XUMHUecKas
peaxuus, KiraccHPUKalMs Peakiuil: peakiMu COeIMHEHNUS, PEaKLHH
Pa3IoKeHHs, PEaKIMK 3aMEeIIeHHs, peak My 00MeHa, YK30- ¥ SHA0TCPMHUYECKHE
peakuyu, TenaoBo# dPQeKT peakuu, pacTBOp, MaccoBas 105 BENIECTBA
(nMpoueHTHAsl KOHLEHTPALMS ) B PACTBOPE

HIUTIOCTPHPOBAThL B3aHMOCBA3b OCHOBHBIX XUMHYECKHX MOHSTHI H [IPUMEHATH

1.2 5
3TH NOHATHA NIPH ONMCAHUH BCILECCTB U UX IIPEBPALLICHHH
13 HCIIOIB30BaTh XUMHUICCKYIO CHMBOJIHKY JUISl COCTaBICHHs (DOPMYIT BEIIECTB U
] YPABHEHUH XHMHUYECKUX PEAKIHUH
14 PAacKpbIBaTh CMBIC/I 3aKOHOB COXPAHEHMA MaCChl BELECTB, MOCTOAHCTBA
' COCTaBa, aTOMHO-MOJIEKY/IAPHOIO YYEHHs, 3aKOHa ABOIaJIpo
1.5 OMNPEACIATh BAJICHTHOCTh ATOMOB 2JIEMEHTOB B OMHAPHBIX COEAMHEHUAX
16 KI1acCH(UIIMPOBATH XMMUUECKHE PEAKIIMH (110 YHCITY U COCTABY YYacCTBYIOIIHX
' B PEAKLIMK BEILECTB, 110 TEILIOBOMY 3 (dexTy)
1.7 BBIYMCIIATH OTHOCHTEJIBHYIO MOJIEKYJIAPHYO M MOJIAPHYIO MacChl BELIECTB
1.8 BBIYMC/IATE MACCOBYHO JIOJK0 XMMHUYECKOI0 3JIEMEHTA 110 (opMyJie COEAMHEHHUS,
1.9 BBIUMCIISITH MACCOBYIO JIOMTIO BEIIECTBA B PACTBOPE
110 NPUMEHATH eCTeCTBeHHOHAYYHbIE METO/IbI IO3HAHUS — HaOMI01eHue,
) U3MEpPEHHE, MOJICJHPOBAHHE, IKCIIEPUMEHT (peallbHbli U MbICICHHBIH )
2 ITo Teme: «BaskHeiiluue rnpe/ICTaBUTE]IM HEOPraHMYECKUX BELLECTBY
21 PACKphIBaTh CMBIC/I OCHOBHBIX XMMHUYECKHX IMOHATHH: OKCHJI, KUCIIOTA,
' OCHOBAHHE, COJIb
29 OTIpe/IeNsATh IIPUHAICKHOCTD BEUIECTB K OIPEIeIEHHOMY KI1acCy COeJMHEHUN
) no opmymnam
2.3 KI1acCH(UIIMPOBATE HEOPraHMYECKHE BEIIECTBA
XapaKTepH30BaTh (OMHUCHIBATE) O0IIHE XUMHYECKHE CBOIICTBA BEIIECTB
2.4 pasJIMYHBIX KJ14CCOB, MOATBEPIKIAA ONIMCAHHE IPUMEPAMH MOJIEKYIAPHBIX
YPaBHEHUH COOTBETCTBYIOIMX XUMHYCCKUX PEAKIIHI
IPOrHO3UPOBATL CBOKCTBA BELIECTB B 3aBHCHMOCTH OT HX Ka4€CTBEHHOI O
2.5 COCTaBa, BO3MOKHOCTH NPOTEKAHNUA XMMHYECKHX IIPEBPAILECHUN B PA3IHYHBIX
YCJIOBHAX
ClleIoBaTh MPAaBHJIAM [10JIb30BaHHS XMMUYECKOM MOCY/10H U 1JabopaTOpHbIM
obopyaoBaHuEM, a TAKXKe TpaBHIaM 0OpallleHNs ¢ BEIIeCTBAMH B COOTBETCTBUH
C MHCTPYKIHAMH TI0 BBITOTHEHUIO Ta00PaTOPHBIX XMMHYECKHX OMBITOB T10
26 [MOJyYEHHIO U COOMPAHUEO ra3000pa3HbIX BELECTB (BOLOPO/Ia U KMCIOPOIa),

’ MIPUTOTOBJICHUIO PACTBOPOB C ONpeIeTIEHHON MacCOBOH 10Jeil pacTBOPEHHOTO
BEILIECTBA, ILIAHMPOBATDL H IPOBOIMTH XUMUYECKNE IKCIIEPUMEHTDI 110
pPacro3HaBaHHIO PACTBOPOB LICJI0YCH U KUCIIOT C IOMOILBI0 HHINKaTOPOB
(makmyc, penondTanens, METUIOPAHK U APyrue)

2.7 IPOBOJAUTE PACYETHI MO YPABHEHUIO XMMHUYECKOHW peaklHH
ITo teme: «Ilepuoandeckuii 3akoH U [Tepuoauueckas cucteMa XUMHYECKHX
3 snemenToB [1. . Menneneesa. CtpoeHue aToMOB. XUMHUYECKAs! CBSI3b.
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PCAKLIMHY
31 PacKpBIBaTh CMBICIT OCHOBHBIX XUMHUYECKUX MOHATHIL: sJ[pO aToma,

BJ'IGKTPOHHblﬁ CJIOH dTOMd, aTOMHAaA OpﬁlflTEU]b, paguyc aroMd, XUuMHYCCKaA




CB3I3b, ITOJAPHAaA W HCIIO/IAPHAaA KOBAJICHTHAA CBs3b, JJICKTPOOTPHLUATE/IIBHOCTD,
HOHHAaA CBA3b, HOH, KATHOH, aHHOH, CTCIICHb OKHCIICHHA

3.2

KJ1ac CHEb HIIHUPOBATE XUMHUYCCKHC 3JICMCHTEI

3.3

OIMCBIBATh M XapaKTepu30BaTh TabNMUHY0 hopmy lleproanyeckoil CHCTEMBI
XMMHYECKHUX JIEMEHTOB: pa3aIu4aTh MOHATHS «TaBHas noArpynna (Arpynna)»
u «robounas noarpynna (brpynna)», «majibie» U «00JbIINE» NEPUO/IbI

3.4

packpeiBaTh cMbici [lepuoauueckoro 3akona JI.M. Meneneesa:
JICMOHCTPHPOBATh TOHUMaHHE TIEPHOINICCKON 3aBHCHMOCTH CBOHCTB
XUMHUYECKHX YIEMEHTOB 0T MX nojoxenus B [lepuonnyeckoii cucteme

3.5

COOTHOCHTBH 0003HaYEeHUsA, KOTOpBIE UMetoTcA B Tabnuue «[lepuonndeckas
cucrema xumuueckux sniemento [1.1. Menaeneesa» ¢ yuC/IOBBIMH
XapaKTEePUCTUKAMH CTPOCHHUS aTOMOB XUMHUYECKUX IEMEHTOB (COCTAB U 3apsi/
aj1pa, o01iee YMCII0 2JIEKTPOHOB H PaclpejIeIeHUE MX 110 2JIEKTPOHHBIM CII0SM)

3.6

OQNpPEaciATe CTCIICHE OKHCIICHHS JICMCHTOR B GHH'dplll:IX COCIMHCHHAX

3.7

OIIpEaciATE BU] XUMHYECKOM CBA3H (KOBHJ’IGHTH&H H HOHI-IHH) B
HEOPraHu4eCKHX COCIAHHCHHAX

Kon

IlpoBepsieMblii 2JIeMEHT COjlepKAHNS

HGpBOIIH‘-IﬁJII:lIb[G XHUMHWYCCKHE NOHATHA

1.1

[Ipenmer xumun. Poiab XUMUN B )KM3HH YEITOBEKa. XUMUSA B CHCTEME HayK.
Tena u Beiecrra. Gusnueckre cBONCTBA BEIIECTB. ArperarHoe coCTosiHue
BEIIIECTB

1.2

[ToHsITHE 0 METOAAX MO3HAHUS B XUMHH. UHCTHIC BEIICCTBA U CMECH.
CrniocoObl pazaenenus cMecei

1.3

ATOMBI U MOJIEKYJIbl. XHMHUECKUE 21eMeHTbl. CUMBOJIbI XUMHUYECKHX
ssiemenToB. [IpocTeie U cllokHbIe BelecTBa. ATOMHO-MOJICKYJISPHOE
yueHHE

1.4

XuMuueckas d)OpMYHﬂ. BaneHTHOCTE aTOMOB XMMHYECKHX JJICMEHTOB.,
3aKOH MOCTOAHCTBA cocTaBa BemecTB. OTHOCHTEIbHAS ATOMHAS Macca.
OTtHOCHTENILHAS MOJIEKYJISIpHas Macca. Maccogasi 1011 XUMHUYECKOTO
2JICMCHTA B COCOHHCHHH

1.5

Konuuectro Bemectea. Monbs. Monsipaas Macca. BzauMocBsA3b KOIMUECTBA,
MAaccChl M YHCHIA CTPYKTYPHBIX €AMHUIL BelecTBa. Pacu€rsl no Gpopmyiam
XMMHYECKUX COCJIMHEHUI

1.6

®dusznyeckrie U XUMUYECKHE ABJICHHUS. XHUMHYECKask peaKkius 1 e€ Npu3HaKy.
3aKoH COXpaHEeHUs MacChl BelecTB. XMMHUYECKUE YPABHEHHS.
Knaceudurarust XuMHYECKUX peakiuil (CoeIMHEeHUs!, Pa3/10KEeHHUs,
3aMclIcHHsA, 0OMECHA)

1.7

XHUMHYECKHH IKCIICPUMEHT: 3HAKOMCTBO C XMMHUYECKOI TIOCY10H, C
npaBuiIaMu paboThl B 1a00OpaTOpHH U MpUEMaMH OOpaIIeHUs C
nabopaTropHbIM 000pYJIOBAaHUEM, HU3YUYEHHE U ONUCaHNe (PU3HUECKHX
CBOWMCTB 00pa3lloB HEOPraHUYECKUX BEIIeCTB, HabM0AeHHe (PU3UUeCKIX
(nnaBieHHe BOCKA, TasHUE JIb/la, PACTHPAHHUE caxapa B CTYIKE, KHUIIEHHE
KOHJIEHCAIUS BOJbI) U XUMHYECKUX (TOPEHUE CBEYH, TPOKAITMBAHNE METHOH
MIPOBOJIOKH, B3AUMOICHCTBUE MENA ¢ KUCIOTOM ) IBICHUI, HAOMIOIeHNE 1
ONUCAHHE MPU3HAKOB NMPOTEKAHHs XUMHYECKHX peakuuii (pasJioxeHue
caxapa, B3auMOJICHCTBHE CEPHOIM KHCIIOTHI C XJIOPUI0M Oapusi, pa3jiokKeHUe




ruapokcuia meau(Il) mpu HarpeBanuu, B3aUMO/ICHCTBHE HKelle3a C
pacteopom conu meau(Il), uzyuenue crnocodoB paszgeneHus cMmecei (c
MOMOIIIBIO MAarHUTA, (QUILTPOBAHUE, BBIIIADUBAHUE, JIMCTHILIALMU,
Xxpomarorpadus), IPOBEJICHHE OYUCTKH MTOBAPECHHOM cOJIN, HAOJI0/IeHHE U
OMHMCAaHHE PEe3yNbTATOB MPOBEICHUS OTBITA, HILTIOCTPUPYIOMIETO 3aKOH
COXpaHEHHs MaCChl, CO3/IaHHE MOJIeJIeH MOJIEKY/T (LIaPOCTEP3KHEBbIX)

Baskneiilye npejcraBuTeIM HEOPraHyeCcKuX BellecTB

2.1

Bo3zayx — cmech razos. Coctas Bo3ayxa. Kucinopoj1 — 31neMeHT u npocToe
BemecTBo. HaxokieHne KueIopo/ia B mpupojie, Guzndeckne H XUMAYECKUE
cBoiicTBa (peakuuu ropenus). Oxcuner. [Ipumenenne kucnopoga. CnocoOst
[MOJIyueHHs KMCI0poa B 1abopaTopuu v pomeinuieHHocTH. Kpyrosopor
Kuciaoposa B mpupoze. O30H — amnoTpornHas MoIU(HUKALNS KHCIOpoaa

2.2

Tertoroii 2 dexkT XUMHUECKOH peakiuu, TePMOXUMHUYECKIEC YPaBHEHHUS,
IK30- U PHAOTEPMHUYECKUE peakivu. TOIINBO: Yroidb U MeTaH. 3arps3HeHue
BO3/lyXa, YCHJICHHE IaPHUKOBOIO 3pdeKTa, pa3pylicHHe 030HOBOI'O CIIOs

Boaopoa — ssiemeHT 1 nipoctoe BetecTso. Haxoxkienue Boaopo/ia B NpHUpo/IE,
(uznHecKre 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI TTOTyYEeHUS.
Kucnors: u comnu

2.4

MoutspHbIit 00BEM ra3oB. Pacy€Thl 10 XMMUYECKUM YPABHEHHSIM

2.5

Pu3rHecKre cBoMcTBa BoAbl. Boga kak pacTtBopuTenb. PacTBopbl.
HaceileHHble 1 HeHachIlEeHHbIe PACTBOPHI. PaCTBOPUMOCTE BELIECTB B
Bozie. MaccoBas [1o11st BeliecTBa B pacTBOpe. XUMHUECKHE CBOICTBA BOJIBI.
OcHoBanus. Posib pacTBOPOB B NMPHPOJIE U B KU3HK YenoBeka. Kpyrosopor
BO/IbI B TIPHPO/IE. 3arpsa3HEHUE MPUPOIHBIX BOI. OXpaHa U OUMUCTKA
NPUPOIHBIX BOJ,

2.6

Knaccudukarus neopranuueckux coegunennii. Oxcunpl. Knaccudukanns
OKCHJI0B: coJieoOpasyroiiue (OCHOBHBIE, KUCIOTHBIE, aM(POTEpHbIE) U
HecosteoOpasyromue. HomeHknatypa okcuaos. @u3nueckue 1 XHMHYCCKHE
CBOMCTBA OKCHJI0B. I1o/lydeHHE OKCHIIOB

2.7

OcnoBanus. Knaccudukanus ocHOBaHUIA: HIENOYH U HEPACTBOPHMBIE
ocHoBaHus. Homenknarypa ocHoBaHMii. @U3MUYECKHe H XUMHUYECKHE
cBOMCTBa ocHOBaHMil. [loyuenne ocHoBaHui

2.8

Kucnotsl. Knaccudukanus kucnor. Homenknatypa kucinor. @usndeckue u
XMMH4YECKHE CBOMCTBA KMCIOT. Psy aktuBnoctu metamios H.H. bekerosa.
ITostyyeHue KUCaoT

2.9

Conu. Homenknarypa coneit. @u3uueckue 1 XMMHUYECKHE CBOHCTBA CoJlei.
[TonyueHue coueit

2.10

I'eneTuueckas cBA3b MCH Y KJIaCCaMH HCOPTaHUYCCKHX COC/TMHCHUH

211

XUMHUYECKHH FKCIIEPUMEHT: KaueCTBEHHOE OMpe/Ie/IeHUE COepKaHUS
KHUCIOPOJa B BO3AYXE, MONydyeHue, cobupanie, pacno3HaBaHue U u3ydeHue
CBOWCTB KHCJIOpO/1a, HAOIIOACHHE B3aUMO/ICHCTBHUS BEILIECTB C KHCIOPOI0M
M YCJIOBHA BOSHUKHOBEHHA W TPEKpalleHus ropeHus (mokapa),
O3HAKOMJIeHHE ¢ 00pa3laMu OKCUAOB U OMKMCAHWE UX CBOICTB, MO/Iy4YEHHUE,
coOupanue, pacro3HaBaHHE U U3yUCHHE CBONCTB BOAOPO/a (TopeHHe),
B3auMo/eiicTBue Bogopoaa ¢ okcugom meau(ll) (Bo3moxkno uenons3oBanue
BHJlEOMATEpHasIoB), HabIroieHne 00Pa3IOB BELLECTB KOJIUYECTBOM | MOJIb,
HcclieloBaHue 0COOEHHOCTEH pacTBOPeHNs BEIIeCTB ¢ PA3IMYHOM
PACTBOPUMOCTBIO, IPUI'OTOBIECHHE PACTBOPOB € ONPEIENEHHOI MACCOBO




JIOJIEH pacTBOPEHHOTO BEIECTBA, B3aUMO/IEHCTBHE BO/IbI C METAJIJIAMHU
(HaTpueM M KalblHeM) (BO3MOJKHO HCIIOIIb30BAHHE BUIEOMATEPHATIOB),
ONpe/IeICHHE PACTBOPOB KHCIIOT M IIEJI0UEH ¢ IIOMOLBIO HHHKATOPOB,
vcelie10BanKue 00pa31oB HEOPraHHYECKHUX BELIECTB PA3/IMUHBIX KJIACCOB,
HaOII0/IEHNE N3MEHEHHUS OKPACKH HHIMKATOPOB B PACTBOPAX KMCIIOT U
[es1ouei, u3ydenue pzaumo ieicTeus okeuaa men(Il) ¢ pacreopom cepHoii
KHCJIOTBI, KHCIIOT C METaJIaMH, peakiiuii HeHTpalin3amuy, moyJeHne
HEPACTBOPHMbBIX OCHOBAHHMH, BEITECHEHHE OJJHOIO METa/LIa JPYTUM U3
pacTBOpa COJIM, PEIICHHE IKCIICPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxkHelmme
KJIACChl HEOPTaHWYECKHX COETMHHEHUI

HepHOﬂI/I‘IGCKI/Iﬁ 3dKOH H Hepnonnqecxaﬂ CHCTEMA XHMHHYCCKHX DJICMCHTOB
J.1. Menaeneesa. Ctpoenne atoMoB. XUMUYeckas cBA3b. OKHCIUTEIBHO-
BOCCTAHOBUTE/ILHBIC PCAKIHH

3.1

[TepBbic HONBITKH KIacCH(pHUKAIIMH XUMUYECKHX 3JIeMeHTOB. [ToHsiTHE O
rpynmnax CXOAHBIX 3JEMEHTOB (IIENOYHbIE H IIEI04YHO3EMETbHbIE METAILITHI,
raJIOreHbl, HHEPTHBIE ra3bl). DIEMEHTHI, KOTOpbIe 00pa3yoT aMm(poTepHbIe
OKCHJIbI M THAPOKCHJIBI

32

[Tepuonuuecknii 3akoH. [lepuonyeckas cucreMa XHMHICCKHX 2JICMCHTOR
J.W. MenaeneeBa. KopoTkonepuoinas u JUTMHHONEPUOAHAS (POPMBI
Ieproamueckoit cucteMbl XuMuueckux iemenTos J[. M. MeHnzeneesa.
[Tepuoael v rpynmel. @U3HHECKHI CMBICT TTOPAIKOBOIO HOMEpa, HOMEPOB
MepHOJIA U IPYIIIbI dJIEMEHTa

33

Crpoenne aromoB. CoctaB aToMHbBIX saep. M30Tombl. DIeKTPOHBI.
CTpoeHHE 3NIEKTPOHHBIX 000JI04eK aTOMOB NEpBbIX 2() XUMHYECKHX
snemenToB [lepuoanueckoii cucremsl .M. Menneneesa. XapakrepucTuka
XHMHUYECKOI'0 3JIEMEHTA 110 ero nosioxenuro B [lepuoauyeckoii cucreme
JI.1. Mennencera

3.4

3aKOHOMEPHOCTH U3MCHCHHS palyca aTOMOB XUMHUYCCKHX 3JICMCHTOB,
METAJNTMYECKUX W HEMETAJUTMUECKUX CBOMCTB 10 TPYIIAM M MIEPHOJIaM.
3nauenue [Tepuoanueckoro 3akona u Ilepuoguueckoil cucreMsl
XUMHYECKHX JIEMEHTOB U pa3BUTHA HayKH u npakTtuku. .M. Mennenees
— YYEHBIH H I'PAKIAHUH

3.5

Xumuueckas cBia3b. KoBasieHTHas (1MosisipHas U HEMoJsipHas) CBs3b.
DNIeKTPOOTPULIATEIHHOCTh XUMUYECKHX 1eMeHTOB. MoHHas CBsI3b

3.6

Crenens okucicHusA. OKUCIUTEIBHOBOCCTAHOBUTEIBHEIC PCaKIHH.
HPOU,CCCI:I OKHUCIIeHUS U BocCTaHOBIEeHHS. OKMCIUTENH U BOCCTAHOBUTE/H

3.7

XUMHYECKHH IKCIIEPUMEHT: H3YyYeHHE 00pa3LoB BEUIECTB METAILIIOB U
HEMETAIIOB, B3aUMOJICHCTBHE THAPOKCH/A IIMHKA ¢ PACTBOPAMH KHCIIOT U
ILIEI0YEH, TPOBE/ICHNE OTIBITOB, HILTIOCTPUPYOLIMX TPHMEPBI
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHH (TOPEHHE, PEAKIIHH
pa3JiokKeHusl, COeJIMHeHNs)

KOJIMU®UKATOPHLI TPEFOBAHUM K PE3YJIbTATAM OOIl 9 KJIACC

Kona
POBEPSAEMOTO
pesyibTaTta

IIpoBepsemble npeMETHBIC Pe3ylIbTaThl OCBOCHHA OCHOBHOM
o0pa3oBaTenbHON NPOTPaMMbl OCHOBHOTO 0011er0 00pazoBaHus




ITo reme: «BeunecTBo 1 XMMHUYECKasi peaKLus»

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITHIi: pacTBop,
YIEKTPOIUTEI, HEAJICKTPOJIUTEI, NMCKTPOJIUTHUCCKAS JIMCCOIUALTHS, PEAKITHH
MOHHOT0 0OMeHa, KaTamu3aTop, XUMHYECKOe paBHOBECHE, 00paTUMBIE U
HeoOpaTHMbIE PEAKIIMH, OKUCIIMTEIIbHOBOCCTAHOBUTEJIbHBIE PEAKIIHH,
OKHUCJTUTENb, BOCCTAHOBUTE/b, OKUCIICHUE U BOCCTAHOBIICHHE, a/LTOTPOITHS,
am(oTepHOCTh, XUMHYECKas CBS3b (KOBAJICHTHAs, MOHHAS, MeTa/UIMYecKas),
KPUCTAJUTHYCCKAsh PeIIETKA, CIIIIABEI, CKOPOCTh XUMHYCCKON PeaKuu

1.2

HIMHOCTPHPOBATE B3AUMOCBA3E OCHOBHBIX XUMHWYECKHUX MOHATHH U
NPHUMCHATH OTH NOHATHA IMPH ONHCAHMH BCHICCTB H HX r[peBpameHHi»’l

1.3

COCTaBIIATh YPABHEHHS dJICKTPOIMTHYCCKOH AUCCONMALNE KUCTIOT, MeI04ei
M COJIeH, IOJIHBIC M COKpAIEHHBIC YPABHEHHUS PeaKIMii HOHHOIo oOMeHa

1.4

PACKpEBIBATE CYHIHOCTE OKHCIHTCIBHO-BOCCTAHOBHTCIBEHBIX peaxum‘fi
NOCPEACTBOM COCTABJICHUS 3JICKTPOHHOI'O OayaHca 3THX pEaKL{Hﬁ

[POBOJIMTH PACUETHI 110 YPABHCHU XUMHUYECKOH peakiiu

ITo Temam: «Hemeraibl u ux coetmHeHHs» U «MeTauibl M UX COCJIMHEHUS

2

XapaKTepU30BaTh (ONKCHIBATEL) 00LIKME H CIELM(PUIECKHE XUMHYECKHE
CBOMCTBA MPOCTHIX M CIIOKHBIX BEIIECTB, NOATBEPK/as ONUCAHUE
NpUMEPaMH MOJIEKYJISPHBIX H HOHHBIX YPABHEHHI COOTBETCTBYIOMIUX
XUMHUYECKUX peaKlmii

22

COCTABJIATL YPaBHCHHS peal{unﬁ, IMOATBEPKAAOUINX CYLIECTBOBAHHUE
FeHETHYCCKOH CBA3H MCHKAY BCIICCTBAMH Pa3JIMYHBIX KJIACCOB

2.3

MPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH IPOTEKAHHA XUMHYECKUX NTPEBPALLEHUH B PA3IHYHbBIX
YCIIOBHSIX

2.4

CJIeI0BaTh [paBHIIaM I10JIb30BAHHA XMMHUYECKOH MOCY10M 1 1abopaTopHbIM
obopymoBaHueM, a TaKKe MpaBuIaM 0OpalleHHs C BelleCTBaMH B
COOTBETCTBUU ¢ HHCTPYKLUMAMH 110 BBIIOJIHEHUIO 1ab0paTOpHbIX
XMUMHYECKHX ONBITOB 10 MOJYYCHUIO U COOMPAaHHIO ra3000pa3HbIX BEIICCTB
(aMMHaKa M YTIEKUCIIOro ra3a)

2.5

[POBOOUTDH PEAKLIMH, NTOATBEPIKAAOIINE KaY€CTBEHHBIM COCTaB PasIn4YHbIX
BCILECTB: Paclio3HABATEL OIBITHLIM I'ly'I'éM XJIOpHII-, 6p0]\11fl,f.l, HOHI,
kapOoHaT, ocdar, cunukat, cyas(ar, THAPOKCHIHOHbI, KATHOHBI aMMOHHUS,
MOHbI H3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOAHBIX PacTBOpax
HEOPIraHWYECKHX BEILECTB

ITo Teme: «XHMHUs W OKpYIKarOLLLas cpejiay

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHU4Yeckux nmonaTuil: [1IK Bemecrtsa;
KOPPO3Hsl METAJLIOB

32

IPUMEHSATh OCHOBHBIC OTIEPAllK MBICITHTEIBHOM JEATEIbHOCTH — aHAJIA3 1
CHHTE3, CpaBHEeHHe, 000011eHHe, CHCTEMAaTH3allUI0, BBIABICHHE IPUYHHHO-
CIIEICTBEHHBIX CBSI3eH — /Uil H3yUEHHsI CBOFCTB BEIIECTB M XHMHYECKHX
peaKIHii; eCTeCTBEHHOHAYYHbIE METO/IbI TO3HaHH — Ha0I01eHune,
M3MEpEeHHE, MOJICITMPOBAHNE, IKCIIEPUMEHT (peaslbHbli U MBIC/IEHHBIH)

Kon

IIpoBepsieMblii 2JIeMeHT COiep:KaHHus

HCPBOHEII:IBIII)HBIE XHMHAYECKHE IMOHATHA




1.1

l'lpe;lme'r XUMUH, PoJib XUMHUH B KHU3HH YeI0BEKa., XUMHUS B CHCTEME HayK.
Tena u BeniecTea. DU3HUECKHe CBOMCTBA BEIIECTB. AFPCTBTHOE COCTOAHHC
BCILICCTB

1.2

[loHsTHE O METO/IAX MO3HAHMS B XMUMHU. UHCTBIC BEIIECTBA U CMECH.
Crioco0Obl1 pasjieneHus cMmeceit

1.3

AToMbl B MOJIEKY b, XUMHYECKHE 31eMeHThl. CUMBOJIbI XHMHUECKHX
aneMeHTOoB. IIpocTeie u cloKHbIE BemlecTBa. ATOMHO-MOJIEKYIAPHOE
YyYEHHE

1.4

XUMHYECKas (bopmyna. BaneHTHOCTE aTOMOB XHMHYECKHX 2JIEMEHTOB.
3aKO0H MOCTOSHCTBA cocTara BellecTB. OTHOCHTEIBLHAS aTOMHAas Macca.
OtHOCHTEIbHASA MOJICKYJIIpHAA Maccd. MaccoBas g0 XHMHYECKOTO
IEMEHTA B COCJIMHCHHH

1.5

Konnuectso Betectsa. Moub. Mossipaas macca. Bzanmocsssb KonuuecTsa,
MAaccChl ¥ YHCJIa CTPYKTYPHBIX €UHHII BellecTBa. PacuéTel 1o Gopmysam
XUMHUYECKUX COEIMHEHHUN

1.6

Ddu3HyECKHe U XUMUYECKHE ABJIEHUS. XUMHUECKas PEeaKius U € npu3HaKy.
3aKoH cOXpaHEeHHs MacChl BEHISCTB. XMMHUYECKHE YPaBHEHHSI.
Knaccudukarus XAMHUIECKUX peakilnii (COeTMHECHNUS, Pa3lIoKCHHUs,
3aMeICHHs, 0OMEHA)

1.7

XUMHUYECKHM IKCTIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYA0H, C
rnpaBuiamMu padoTel B 1a00paTOpPHU U MPHEMaMK O0OpalLeHus ¢
nabopaTtopHbIM 000py/T0BaHUEM, U3YUYEHHE U ONMHCaHNUEe (PU3HIECKNX
CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, Ha0 0 IeHHEe (PU3MHECKUX
(nnaBneHMe BOCKA, TasiHUE JIb/Ia, PACTUPAHHE caxapa B CTYIIKE, KUIIEHUE U
KOHJEHCAIUs BOJbI) U XUMUYECKUX (TOPEHHE CBEYH, TIPOKATHBAHUE METHOM
[IPOBOJIOKH, B3aMMO/ICHCTBUE MeJIa C KMC/I0TOMN) sIBJICHUH, HAOIOICHHE H
OonKcaHue MPU3HAKOB IPOTEKaHUA XUMHYECKUX peakiuii (pa3noxKeHue
caxapa, B3aMMOJICHCTBUE CEPHOM KUCIOThI C XJIOPUIOM Oapusl, pasiokeHue
ruapokcuaa meau(ll) npu HarpeBanuu, B3aMMOACHCTBHE JKelle3a C
pactBopom conn meau(Il), uzyuenue cnoco0oB pazaencHus cMecei (¢
[MOMOLIbIO MArHUTA, (PUILTPOBAHUE, BbIIIADUBAHUE, JIMCTHILISLIUS,
xpomarorpadus), IpoBeIeHUE OYUCTKH TIOBAPEHHON COJN, HaOII0AeHHE 1
OMHCaHHe PEe3yIbTaTOB IPOBEICHHS OIbITA, HILTIOCTPUPYIOIIETO 3aKOH
COXPaHEHHsi MacChl, CO3/1aHUE MOJiesieH MOJIEKYJI (HIapOCTEPIKHEBbIX)

Baxneiiluue npejicTaBuTesld HeOpraHMYeCKuX BEIeCTB

2.1

Bo3ayx — cmech razos. Cocras Boziayxa. Kuciopoji — aineMeHT 1 rnpocroe
BelecTro. HaxoxkneHue Kucnopoaa B mpupose, (pu3ndeckue H XuMHUECKue
coiicTBa (peakiuu ropenus). Oxkeujipl. [pumenenue kucnopoja. Crnocobwbl
MOJIy4eHUs KUCIIOpo/ia B 1abopaTopuu U npoMbinuieHHOCTH. KpyroBopot
KHCI0poa B mpupoze. O30H — alIoTpOnHas MOIU(HUKALINS KHCI0poaa

2.2

TennoBoii 2 ekt XMMUUECKOH peaKkinu, TePMOXUMHYECKHE YPABHEHHS,
3K30- M 3HAOTEPMHYECKUE peakiH. TOIUIMBO: yroyib U MeTaH. 3arpsi3HeHue
BO3/yXd, YCHJICHHE MapHUKOBOro Y dekTa, pa3pyluIcHUE 030HOBOTO CIIOS

2.3

Bonopoa — anemeHT H npocrtoe BelecTBo. HaxoxaeHue Bo1opoia B [pUpo/IE,
(buznyuecKie 1 XMMH4YECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI ITOTYYCHUS.
Kucnors! 1 comu

2.4

Mousipaetiit 006€M razos. Pacy€rbl 110 XMMHYECKUM YpaBHEHHAM

2.5

®dusuueckue cBoicTBa Bojibl. Boja kak pacrsopuress. PactBopbil.




HachblilieHHble 0 HEHACBILLCHHBIE PACTBOPBI. PacTBOPUMOCTH BEILIECTB B
BOJIe. MaccoBast 0715 BEIIECTBA B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOIBI.
OcnoBanus. Poiib pacTBOPOB B IPUPOJIE U B KU3HU YenoBeka. Kpyrosopor
BO/IbI B TIPHPO/IC. 3arpsizHeHHE MTPUPOAHBIX BoJ1. OXpaHa U OYHCTKA
HPUPOIHBIX BOJ

2.6

Knaccudukanmsa Heopranuueckux coenuaeHnii. Okcunbl. Kimaccugukarus
OKCHJIOB: coJieo0Opasyroliye (OCHOBHbIE, KUCIIOTHBIE, aM(OTepHbIE) U
HecosieoOpasyromue. Homenknatypa okcuaos. Gu3ndecKkue U XHMHYCCKHE
cBONCTBA OKCHJI0B. Ilo/lydeHHe OKCHI0B

2.7

OcnoBanns. Knaccudukanus ocHoBaHHi: MENOYN 1 HEPACTBOPHMBIE
ocHoBaHus. HoMeHkNaTypa ocHoBaHHil. DU3NYECKHE U XUMHYECKHE
cBolcTBa ocHOBaHMiL. [losryueHne ocHOBaHMIi

2.8

Kucnotel. Knaccudukanus kucinor. Homenknatypa kuciot. @usndeckue u
XUMHYECKHe CBOHCTBA KucnoT. P aktusnoctu metamnoB H.H. beketona.
[Tony4eHnue kucior

2.9

Conn. Homenknarypa conel. @u3Hueckne H XMMHUYECKHE CBOHCTBA COJIEH.
[Tomy4yeHnue comnei

2.10

I'eneTH4YeCKas CBA3b MCHKAY KlacCaMH HCOPraHWM4YCCKHX COCﬂHHCHHﬁ

2.11

XUMHYECKHH 3KCIICPUMEHT: KAYECTBEHHOC ONPE/CICHIE COACPKAHHS
KUCIIOPOJIa B BO3/IyXE, MONTy4eHHe, coOMpaHue, pacio3HaBaHue U U3yueHHe
CBOMCTB KMCJIOPO/1a, HAOJII0/IeHHE B3aUMO/1eHCTBUS BEIIECTB ¢ KUCIIOPOI0M
M YCIIOBHSI BOSHUKHOBEHHUS U TIPEeKpalleHus ropeHus (1mokapa),
O3HaKOMJIEHHE ¢ 00pa3liaMu OKCHIOB U OITHCAHNE MX CBOMCTB, MOJyYEHHE,
coOHMpaHue, pacro3HaBaHHE U H3YUCHUE CBOKCTB BOJ1I0po/ia (ropeHue),
B3auMOeiicTBHE Bogopoaa ¢ okcuaoM Meau(ll) (Bo3MokHO HCMoOMb30BaHUE
BHJICOMATEPHAIIOB), HaOII0IeHHe 00pa310B BELIECTB KOJMYeCTBOM 1 MOJIb,
HCCJICIOBAHHE OCOOEHHOCTEH PACTBOPEHUS BEIIECTB C PA3IHYHOI
PacTBOPHMOCTBIO, IPUTOTOBIEHHE PACTBOPOB C OINPEIEIEHHOM MAaCCOBOH
JI0JICH pacTBOPEHHOTrO BEILECTBA, B3aHMO/ICHCTBHE BO/IBI C METalIaMH
(HaTpUeM M KaJbIIMeM) (BO3MOKHO MCIOIb30BAHHE BHIEOMATEPHUAIIOB),
orpejie/ieH|He pacTBOPOB KUCIIOT M IeJI0Ueii ¢ MOMOIIbI UHIIHKATOPOB,
ucciae0BaHHe 00pa3ioB HEOPraHUYECKUX BEIIECTB Pa3INYHBIX KJIACCOB,
HaOTI0/ICHUE U3MEHEHHUS OKPACKH MHIMKATOPOB B pacTBOPax KUCIIOT U
IeJI04Yei, H3ydeHue B3auMoaeiicTeus okcuaa Meau(ll) c pacteopom cepHoid
KHCJIOTHI, KHCIIOT ¢ METal/IaMH, peakliui HEHTpanu3aiii, monyyeHue
HEPacTBOPUMbBIX OCHOBaHHH, BBITECHEHHE OIHOIO METalIa JIPYTruM U3
pacTBOpa COJH, pEUICHHE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o Teme «BaxHeiimne
KJIACChl HEOPraHUYECKUX COEJIMHEHHIT»

[lepronnueckuii 3akon u Ilepuoanueckas cMCTEMa XUMHUYECKHX YIEMEHTOB
J.WN. Menneneesa. Ctpoenne aToMoB. XuMHueckas CBs3b. OKHCIHTEIBHO-
BOCCTAHOBUTEJILHBIC PEAKLIUH

3.1

[lepBrbie MONBITKH KIACCH(UKALMH XHMHYCCKHUX IeMeHTOB. [loHsATHE 0
rpynnax cXO/HbIX 3JEMEHTOB (IIEJIO4HbIE H ILEI04YHO3EMENbHBIE METALIBI,
raJloreHbl, HHEPTHBIE ra3bl). DIIEMEHTHI, KOTOpbIe 00pa3yroT aMm(poTepHbIe
OKCHJIbI M THJIPOKCHJIBI

[epuoauueckuii 3akoH. Ilepuoanyeckas cucTeMa XUMHUYECKHX 3IIEMEHTOB
J.W. Menaeneesa. KopoTkonepuno iHas 1 JUTMHHOTIEPHOAHAS (POPMBI
[Teproauyeckoil cucteMbl XuMHUUYeCKuX temeHToB /.M. Mennenecna.




[Teprozst n rpynmnsl. @u3nyecKuit CMBICI MOPSAKOBOrO HOMEpa, HOMEPOB
MepHoJa U IPYIIILI DJIeMeHTa

3.3

Crpoenne atromoB. CocTaB aTOMHBIX siaep. M30Tonbl. DNeKTpOoHSL.
Crpoenue HMeKTPOoHHBIX 0005104eK aTOMOB MepBhIX 20 XUMUYECKHUX
atemeHToB [lepuoauuaeckoit cucremsr 1.1, Menjeneesa. Xapakrepucruka
XUMHUYECKOT0 3JIEMEHTA 0 ero noyioxeHuto B [lepuoanyeckoii cucteme
JI.H. Menjieneena

3.4

3aKOHOMEPHOCTH U3MEHEHHS pajliyca aTOMOB XUMHUYECKHUX JIEMEHTOB,
METaITNYeCKUX H HEMETAITHYSCKUX CBOMCTB MO TPyINInaM U MepuoIam.
3uagenue [lepuoaudeckoro 3akona u Ilepuoaudeckoii cucTeMbl
XMUMHYECKUX MEMEHTOB /ISl Pa3BUTHS HayKH U npakTuku. .. Mennenees
— YUEHBIH U rpaKIaHUH

3.5

Xumuueckas cBsi3b. KoBaneHTHas (MOJspHAas U HETIOISAPHAs) CBA3b.
DNEKTPOOTPUIATEILHOCTh XUMHUUECKHUX d1eMeHTOB. MoHHas cBs3b

3.6

Crenens okuciaeHua. OKHCIUTETHOBOCCTAHOBHTEILHBIE PEaKluH.
npOLleCCb[ OKHCJIEHHS M BOCCTAHOBJIEHHs, OKUCIUTENIM H BOCCTAHOBHTEIH

3.7

XUMUYECKHH IKCIIEPUMEHT: H3ydeHHe 00pasiioB BEUIeCTB MEeTaIOB U
HEMETaJUIOB, B3aUMO/ICHCTBUE THIPOKCHA IIMHKA C PACTBOPAMH KHCIOT H
1IEJIOYEH, TPOBEAEHUE OTILITOB, MILTIOCTPUPYIOIIMX TPAMEDPDI
OKHCJIUTEJIbHO-BOCCTAHOBHUTEIIBHBIX PeakHi (ropeHue, peakiuu
pa3yioKEHHs, COCJUHEHHUSA)

Kon

IIpoBepsieMblii 2JIeMeHT COACPRAHUS

BemecTBo 1 XUuMHU4ecKas PEAKIIHA. HOBTOpeHHG

1.1

[Teprnoauueckuii 3axoH. [Tepuoauueckas cucTeMa XHMHYECKHX DIEMEHTOB
JI.. Menaeneena. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOHMCTB XHMHYECCKHX YJICMCHTOB [NepPBbLIX TPCX NepruoaosB, Kallus, KaJldbliHA H
MX COETMHEHHI B COOTBETCTBHHU C MOJOKEHHEM DIIEMEHTOB B
[leproauueckoii cucTeMe M CTPOEHHEM MX aTOMOB

1.2

Crpoenue BellecTBa: BUbl XMMUYECKON CBA3H. THIIBI KPUCTAILTHYECKUX
PelIéToK, 3aBUCHMOCTh CBOICTB BEIlecTBa OT THUIIA KPUCTATUIMYECKOit
pemIETKN U BHA XuMHyecKkoil ceazu. Knacecudukaims u HoMeHK1aTypa
HCOPraHWYECKUX BELIECTB (MEXYHApOHas U TPUBHAJIbHASA). XMMHUYCCKHC
CBOICTBA BELIECTB, OTHOCSAIINXCS K PAa3TUUYHBIM KITaccaM HEOPraHUYECKUX
COCJIMHEHUI, reHeTUYECKAs! CBsA3b HEOPIraHHYECKUX BELECTB

1.3

Kiaccudukarys XuMHUYECKHX PEaKIIMH 10 pasiHyHBIM IIPU3HaKaMm (110
YHCITY M COCTaBY YYacTBYIOIINX B PEAKLMHU BEIIECTB, 110 TCIIOBOMY

3 dexTy, 10 H3MEHEHHIO CTENEHEH OKHCIEHHA XUMUYECKHUX JIEMEHTOB, 110
00paTUMOCTH, 110 YUaCTHIO KaTaau3aTropa). DK30- U IHJ0TEPMHUYECKHE
peaKuuH, TEPMOXUMHYECKHE ypaBHEeHUs. [ToHATHE O CKOPOCTH XHMHUUECKOI
peaKiuu

1.4

[Tousitre 00 oOpaTUMbBIX U HEOOPATUMbBIX XUMHYECKHX peakiusax. [lousarue
0 TOMOTCHHBIX M F€TepPOreHHBIX peakiusaX. [IoHATHe 0 XMMHYECKOM
paBHOBecuH. DAKTOPHI, BAUSIONIME HA CKOPOCTh XHMHUYECKOI peakini U
[10JIOYKEHHE XMMUYECKOr0 PaBHOBECHS

1.5

OKHCIIHTEILHO-BOCCTAHOBHTEIIbHbBIS PEaKILMH, JJIEKTPOH HbIH OanaHc




OKHCJINTEJIBbHO-BOCCTAHOBHTENIbHOU peakin. CocrarieHue ypaBHEHHH
OKHCITHTEIBHO-BOCCTAHOBHTENBHBIX PEAKIHI C HCTIONB30BAHUEM METOIa
JIEKTPOHHOTO DajlaHca

1.6

Teopust SAEKTPOAUTUYECKON TUCCOLMAUU. DIEKTPOIUTHI U
HE3JIeKTPouThl. KaTHOHBI, aHHOHBI. MexaHn3M JHCCOLUAIIMH BEIIECTB C
pa3AMYHBIMH BUJIaMHA XUMHUYeCKON cBA3u. CTeneHsb quccouuanuu. CHabHBIC
U ci1abble 3IeKTPoIUThL. Peakiiin HOHHOTO oOMeHa. Y ClloBHS IPOTEKaHHUs
peakuuii HOHHOTO 00MEHa, MOIHBIC U COKPALIEHHBIC HOHHBIC YPABHCHHS
peaxiuii. CBOWCTBA KMCIIOT, OCHOBAHUI M COJIEH B CBETE MPEICTABICHHI 00
YIEKTPOJIMTHYECKOH Juccorranuu. KauecTBeHHbIe Peakilii Ha HOHBI.
[TonsTHE O rUApPOAN3E Cconei

1.7

XUMHYECKHH SKCIEPUMEHT: 03HAKOMJIEHUE C MOJIETSIMUA KPUCTa/ITHYECKHX
PEETOK HEOPraHMYECKUX BEHIECTB — METAJIOB U HEMETaILIOB (rpadura u
anmMasa), CJIOKHBIX BELIECTB (XJIOPH,/1a HATPHsl); UCCIIC/I0BAHKE 3aBUCHMOCTH
CKOPOCTH XMMHYECKOH peakiiii OT BO3AeHCTBUS pa3nuyHbIX (JaKTOPOB;
HCCJIEOBAHHUE JICKTPOIPOBOJHOCTH PacTBOPOB BEILECTB, IPOLecca
JUCCOMAIMN KHCIIOT, 1IEJI04Yel M coliel (BO3MOKHO HCI0JIb30BaHUE
BHJIEOMATEPHAJIOB); [POBEAECHHUE ONBITOB, WLTIOCTPUPYIOLIUX IPU3HAKU
NPOTEKaHUS peakiuii HOHHOTo oOMeHa (0Opa3oBaHUe OCaKa, BhIJIC/ICHHE
rasza, o0Opa3oBaHHe BO/IbI); OMBITOB, HILUTIOCTPUPYIOUIUX MPUMEPBI
OKHCJIUTEJIbHO-BOCCTAHOBHUTEJIBHBIX PeakUHii (ropeHue, peakiuu
Pa3okKeHHs], COeJUHEHNUS ); pacrio3HaBaHUe HEOPTaHUUECKHUX BEIECTB C
MOMOIIBIO KAYECTBEHHBIX PEAKLIMNA HA HOHbI; PEIICHUE DKCIIEPHMEHTAIbHBIX
3a]1a4

2.Hemerawisl 1 UX

COC/IHHCHHUA

2l

O0was xapakrepucTrka rajoreHoB. OCoOEHHOCTH CTPOCHHS ATOMOB,
XapakTepHBbIe cTereH okucnenus. CTpoeHue u (pu3ndecKue cBoicTBa
MPOCTHIX BEIIECTB — rajloreHoB. XMMHUYECKHe CBOICTBA HA IpUMeEpe XJIopa
(B3auMoeHCTBHE ¢ METalUIaMH, HEMETaJJIaMH, 1iesio4amu). XJI0pOBOJOPO/.
ConsiHas KMCIOTa, XUMUYECKHUE CBOICTBA, MOTY4YEHHE, TIPHMEHEHHE.
JlelicTBue XJ10pa ¥ XJI0POBOAOPO/1a HAa OpraHu3Mm yenoBeka. Baxueiime
XJOPH/IBI U UX HAXO0XKJIEHHE B ITPUPOJIE

2.2

Obmas xapakrepuctuka 3meMeHToB VIA-rpynmnel. Oco0eHHOCTH CTPOCHUSI
aTOMOB, XapaKTepHbIE CTeneHu okucaeHua. CTpoeHne u Qu3nuecKue
CBOMCTBA [POCTHIX BELIECTB — KHCIIOPO/a U cepbl. AJUIOTPOIIHBIC
MOU(UKALIMU KUCIOPOa U cepbl. XUMHUECKUE CBOICTBA CEPBI.
Cepogoiopoj, crpoenue, pu3HIecKue U XuMudeckue cBorcTsa. OKCHIbI
cepbl Kak MPECTaBHTE/IH KUCIIOTHBIX OKcHA0B. CepHas KHCIoTa,
(busnyeckue U xXMMHUYECKHE CBOCTBA (001I1ME KaK MPe/ICTABUTEA Kacca
KUCJIOT U crienupuueckne). XMMHUECKUE PeaKifH, JIe)Kalue B OCHOBE
MPOMBIIIIEHHOTO cr1oco0a moyyeHus cepHoi kucnotel. [IpumeHenue.
Conu cepHO KHCIIOTBI, KAYECTBEHHAs peakius Ha cylib(aT-HOH.
HaxosxaeHue cepsl ¥ eé coeIMHeHHIl B ipHpoie. XUMHUYECKOE 3arps3HeHNe
OKPY’KalOIIEH Cpeibl COCAMHEHUAMU CEPbl (KUCIOTHBIC A0/K/IH, 3arpA3HEHUE
BO3/lyXa M BOJIOEMOB), CIIOCOOBI €ro Mpe/I0TBPaLeHHUs]

23

OOutas xapakrepuctuka 1eMeHToB VA-rpynnbl. OcoOeHHOCTH CTPOEHHs
aTOMOB, XapaKTEPHBIC CTEMIEHU OKHUCIICHUSA. A30T, paclpoCTPaHEHHE B
npupoje, hbusnyeckue U XUMHYECKUe cBoiicTBa. KpyroBopor a3ora B

npupoje. AMMHAK, €ro (pU3HUYECKHE U XUMUYECKHE CBOMCTBA, II0JYUYCHHE U




npumenenure. Coim aMMOHUs, X (PU3UYECKME U XMMHUYECKHE CBOMCTRA,
npumenenne. KadecTBenHas peakiinsg Ha HOHBI aMMOHHsL. A30THAas KUCIIOTA,
e€ nonyvyeHue, PU3MYECKUe 1 XUMUYECKHe cBoicTBa (001me Kak
npejIcTaBUTeNIs KJlacca KHCJIOT U crienuduueckue). Mcnonb3oBanue
HUTPATOB ¥ COJICH aMMOHHUS B KAYECTBE MUHEPATILHBIX YA0OpeHuil.
XHMHUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH cpe/ibl COSJIMHEHUSIMU a30Ta
(KHCITOTHBIE TOWKIH, 3arPsA3HEHHE BO3yXa, MOYBbI U BOJIOEMOB)

2.4

®docdop, annorponueie Mmoaudukauu Gpocdopa, usnveckue U
xuMudeckue cBorcTa. Okeu dochopa(V) u pocdopnas kucnora,
(pu3ruecKHe 1 XUMHUECKHe CBOHCTRA, nojydenue. HMcrnonszoBanue
docdaToB B kauecTBe MHHEPAIbHbBIX YI00peHuUi

2D

O6mas xapakrepuctuka 31emMeHToB [VA-rpynmnel. OcoGeHHOCTH CTPOeHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIICHHA. YTIIepo/l, alllIOTPOITHbBIE
MOH(UKAIHH, PACTIPOCTPAHCHHE B TIPUPOJIC, PHUBHYECKHE U XUMHYECKHE
cpoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupoje. Okcuabt
yriepojia, ux (pu3H4ecKue 1 XMMHUYEeCKHe CBOHCTBA, JIEHCTBHE HA JKHUBbIE
OPraHHU3MBI, TIOJTyYeHHE H IPUMEHEHHE. DKOJIOTHIECKHE PoOIeMsl,
CBsi3aHHbIE ¢ OKCUAOM yriaepoaa(IV); runoresa riodansHOro noTerieHus
KITMMAaTa; MapHUKOBEIH AP PeKT. YronsHas KUCIoTa u €€ CoJH, UX
busHuecKue 1 XUMHYECKHE CBOHCTBA, MOTYYEHHE U PHMEHEHHE.
KauecrBennas peakuus Ha kapOoHaT-noHbl. Mcrionb3oBanue kapOOHATOB B
OBbITY, MEIMIIMHE, IPOMBILILIEHHOCTH U CEIIbCKOM X034HCTBE

2.6

[TepoHavanbHBIC TOHATH 00 OPraHUYECKHUX BEHIECTBAX KAk O
COCIMHCHHAX yrnepo,:[a (MGTaIl, 3TaH, YTHJICH, allCTHIICH, 2YTaHOJI, FIHLEPHH,
yKcycHas kuaciora). X cocras u xumuueckoe crpoerue. [lonstue o
OMOIOrMYecKn BaKHBIX BEIIECTBAX: JKUPAX, OENKax, YrieBoaax — U UX POiu
B JKM3HU yesioBeka. MaTtepHaibHOe eIMHCTBO OPraHUUYECKUX U
HEOPTaHMYECKUX COCIMHCHUM

2.7

Kpemnuii, ero pusndyeckne U XHUMHYECKHE CBOHCTBA, OTYYEHUE U
npuMenenre. CoemHeHus KpeMHus B ipupoae. Ooume npeacraBieHns 0o
okcujie kpeMuusA(I1V) u kpemuneroi kuciore. CUIIMKATBI, HX
UCIIOJIb30BaHKE B OBITY, METUIIMHE, IPOMBINIUICHHOCTH. BaxkHeiinme
CTPOUTEJILHBIE MaTEPHAJIbl: KEPAMHUKA, CTEKIIO, IIEMEHT, OETOH,
xesne300eTon. [Ipobaembl 6€30MacHOT0 UCIOIB30BAHUS CTPOUTEIIBHBIX
MATepPHAaJIOB B TOBCEAHEBHOM KH3HH

2.8

XHUMHUYECKHIi IKCTIEPUMEHT: U3y4yeHne 00pa3loB HEOPTaHHYECKNX BEIIECTB,
CBOMCTB COJISIHOM KMCIIOTBL; TPOBE/IEHHE KaueCTBEHHBIX peakiHid Ha
XJIOPUA-UOHBI ¥ HAaOMIOJICHUE TPU3HAKOB UX MPOTCKAHHA; OTIBITHI,
oTpaxkaiomue (Gpu3ngecKue 1 XUMHYECKHE CBOICTBA raJlOTEHOB U HX
COeIMHEHHIT (BO3MOKHO HCII0/IL30BaHHE BUICOMATEPHAIIOB); O3HAKOMIICHHE
¢ oOpa3uamMu XIopuaoB (TaJOTEHHIOB); O3HAKOMJIEHHE ¢ 00pa3aMu cepsl 1
e€ Coe/IMHEHNAMHM (BO3MOKHO MCIIOJIb30BAHHE BHEOMATEPHAIIOB);
HaOmro1eHue nipoliecca 00yrIHBaHUS caxapa 1oj AeHCTBHEM
KOHLEHTPHPOBAHHON CEPHOH KHUCIIOTHI; H3YYEHHE XMMUUECKUX CBOICTB
pa30aBIEHHOM CepHOI KMCIIOTEL, POBEICHHE KaYeCTBEHHON peakluyi Ha
cynbhaT-uoH 1 HAOII0JeHNe TPU3HAKa e€ MPOTeKaHNs; 03HAKOMJIEHHE C
(u3znyeckuMH croiicTBaMu azota, pocdopa u UxX coeIMHEHUI (BO3ZMOKHO
MCTIONb30BAaHKUE BUICOMATECPHAIOB), 00pa3naMHu a30THEIX H (ochOpHBIX
yaoOpeHuii; nojaydenue, codupanne, pacro3HaBaHUE U M3YHYEHHE CBOHCTB




aMMHMaKa; NpoBeJICHHe KaueCTBEHHbIX PeakLUii Ha HOH aMMOHUS U (pocdar-
HOH U U3yueHue MPU3HAKOB UX MPOTEKaHUs, B3auMO/IeiicTBIE
KOHUEHTPUPOBAHHOMN a30THOM KMCJIOTHI ¢ MEJIbIO (BO3MOKHO
MCII0JIb30BAHUE BH/ICOMATEPHUAJIOB); H3YUEHHE MO/Ie/IeH KPUCTAUTMUECKHX
pemérok anMasa, rpadura, GyiepeHa; 03HAKOMIEHHE C IPOLIECCOM
acopOIMH pacTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM MPOTUBOTa3a; NoJy4YeHue, coOupanue, pacrio3HaBaHue
U3yUEHUE CBONMCTB YIIEKUCIIOro ra3a; NpoBeJeHHe KaUeCTBEHHBIX peaKinii
Ha KapOOHAT- U CUJIMKAT-HOHBI H U3Y4YeHUE NIPU3HAKOB HX MIPOTEKAHUS;
03HAKOMJICHHUE C TPOAYKUMUEH CHIMKATHON NPOMBIILIEHHOCTH; PEIIEHHE
IKCIICPUMEHTAIBHBIX 3a/1a4 110 TeMe «BaxHeiune HemeTaulbl 1 UX
COETUHEHHS

3. MeTanne! 1 HX COCIMHCHUA
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OOuras xapakTepuCTHKa XMMHYECKHX 3JIEMCHTOB — METa/lJIOB HA OCHOBAHHH
nx nonoxenus B [lepuoauueckoii cucreme XuMHYeCKUX snemeHTos J[.1.
MenieneeBa u crpoenns aromoB. Ctpoenue metauios. Meramnueckas
CBSI3b M METAJUTMYECKAs KPUCTAITHYECKas pPeméTKa. DINeKTPOXUMHUIECKHIT
PSLL HATIPSHKEHUH METaILIOB

3.2

®u3udecKre 1 XUMHYECKHE cBOICTBA MeTasLioB. OO1me cnocoObl
nojyueHus: metauioB. [ToHsTHE 0 KOPPO3HM METAJIJIOB, OCHOBHBIE CIIOCOOI
3aIIWUTBI UX 0T Kopposuu. Crnaesl (cTanb, 4yryH, JIOPaTlOMUHHN, OpoH3a) U
UX MPUMEHEHHE B OBITY M POMBIILIEHHOCTH

33

[Llenounbie MeTasmibl: nonoxkeHue B [lepnoanyeckoi cucTeMe XMMHUYECKHX
saneMmeHToB /.M. Menenecra; CTpOCHHUE MX aTOMOB; HAXOXK/ICHUC B
npupoje. Gusnyueckrue u XUMUYECKUE CBOICTBA (Ha MPUMEpPE HATPUS U
Kasins). OKCHbl M THAPOKCHABI HATPUA W Kanus, [IpumeHeHne meno4HbIx
METAaI0B 1 UX COCAUHEHHH

3.4

IllenoyHO3€eMENBHBIC META/IJIBI MATHUH M KaJIbIIHH: ITOJIOKCHHUE B
[lepuoauueckoi cucteme XuMH4eCcKux aneMeHToB JI.1. Menneneena;
CTPOEHHUE UX ATOMOB; HaXOXkAeHue B npupoje. Pusnueckue 1 XUMHYECCKHE
CBOMCTBa MarHHuA U KaibLHA, BaxkHeHIIne cCoeqMHEHHA KaIbLuA (OKCHI,
FUAPOKCH, coJin). KECTKOCTH BOJIBI H CIIOCOOBI €€ yCTpaHeHus!

3.5

AJTIOMUHMI: Toj10KeHue B [Teproinyeckoil cieTeMe XMMHYIECKUX 2JIEMEHTOB
JI.U. MenneneeBa; CTpOEHHUE aTOMa; HAXOXKJICHHE B Ipupojie. Duzndeckue u
XUMHYECKHE CBOMCTBA amOMUHUA. AM(OTEPHBIE CBOICTBA OKCHIA 1
FHAPOKCH/1A AITFOMHHHS

3.6

Keneso: nonoxenune B Ilepuoanyeckoit cucreMe XUMHYECKUX TEMEHTOB
JI.1. MenpeneeBa; CTpPOCHHE aTOMa; HaXOKIACHHE B mpupoje. Pusndeckue
M XUMHUYECcKHe CBOHCTBA skene3a. OKCHAbL, THIAPOKCUIBI U comu kenesa(ll) u
xenesa(lll), ux cocras, cBOHCTBA U MOJIYUCHHE

3.7

XHUMHYECKHI IKCIIEPUMEHT: O3HaKOMIIeHHe ¢ 00pa3llaMy MeTalJIoB U
CILIaBOB, MX (DU3HHYECCKUMHU CBOMCTBAMH; H3YUCHHE PE3YILTATOB KOPPO3HH
METAJIJI0B (BO3MOKHO MCIIOJIb30BAHKE BHICOMATEPHAIIOB), OCOOEHHOCTEH
B3aUMO/ICICTBHS OKCH/IA KAJILITUSI U HATPHS C BOJIOM (BO3MOKHO
MCIIOIb30BaHIE BUACOMATEPHAIIOB); HCCIICIOBAHAE CBOMCTB JKECTKON BOIBI;
rpouecca ropeHHs xKeses3a B KUCI0po/ie (BO3MOKHO MCIIOIb30BaAHHE
BUJICOMATEPHAIIOB); TPU3HAKOB MPOTEKaHUs KaUYeCTBEHHBIX pPeakinii Ha
MOHBI (MarHusl, KaJblus, aJloMuHus, uHKa, sxene3a(ll) u sxkenesa(lll),




meau(Il); nadaoaeHre n onucaH1e NPoLEeccoB OKpallMBaHUs IJIaMEH!
MOHAMH HATPU, KaJIUs U KaJbLHs (BO3MOKHO HCIIONB30BaHUE
BHJICOMATEPHUAJIOB); MCCICA0OBaHUE aM(OTEPHBIX CBOMCTB MMAPOKCH A
AJIOMHHHUA U THAPOKCHIA IMHKA; PCIICHHE SKCIIePHUMEHTAIbHBIX 3a/1a4 110
Teme «BakHeline MeTauibl H HX COETUHEHUY

4. X¥MHs ¥ OKpysKarollas cpeia

Hosble MaTepHalibl H TCXHOJIOTHH. BemectBa u MATCpPHAJIbI B HOBCE}IHCBHOI‘;I
JKH3HM YeJIoBeKa. XUMHS U 3/10pOBLE. beszonacHoe HCIOIL30BAHUE BEIECTB
H XHMHYCCKHX pGaK]_[HI;-I B GHT}’. HchasI MMOMOUIb IMPH XUMHUYECKHX OXKOoTrax

M OTPaBICHHAX

4.1

OCHOBBI PKOJIOTHYECKOH IPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHNE
okpyxatowie cpesbl [TK. Pose XMMHH B pelIeHHH 3KOJOrMYECKUX
npobsem. [IpupoTHEIe HCTOUHHKH YTIIEBOI0POAOR (YT0lb, IPUPOIHEIHA Ta3,
HedTh), TPOIYKTHI UX NIepepabOTKU, UX POJIb B OBITY U MPOMBIILIEHHOCTH

4.2

XUMHYECKHH IKCIICPUMEHT: H3YUYCHHE 06p8.3LIOB MaTCpHalIOB (CTBI{JIO,

4.3
CILJIABbI METAJIIOB, MOJIMMEPHBIE MaTEpHaJlbl)

KOJAU®UKATOPHI DJIEMEHTOBCO JEPKAHUSI 1 IPOBEPSIEMBIX TPEBOBAHUI
K PE3YJIbTATAM OCBOEHHA OOII V11 YYEBHOI'O NPEJMETA «XUMUS» T'HA

Kon [Tposepsiemble TpeOoBaHMs K ITPEAMETHBIM pe3yJibTatam 0a30BOI0 YPOBHs
MMPOBEPSIEMOT0 | OCBOCHUS OCHOBHOI 00pa30BaTe/IbHON MPOTpaMMbl OCHOBHOTO 00IIET0
TpeboBaHus obpaszoBanus Ha ocHoBe PI'OC

1 IIpencrapienue:

0 MO3HABAEMOCTH SBIIEHHI MPUPOIBI, TOHUMaHNE 0OBEKTHBHOM 3HAYUMOCTH
OCHOB XMMUYECKOI HayKH Kak 00J1acTH COBPEMEHHOI'0 eCTECTBO3HAHMS,

1.1 KOMITOHEHTa 00111e# KyIbTyphl U IPAKTUYECKOH IEATEIbHOCTH YEJI0BEKa B
YCIOBHUSIX COBPEMEHHOI'0 00I1IeCTBA; TOHUMAaHUE MECTa XUMUH CPEIH JIPYTUX
eCTEeCTBEHHBIX HAYK

0 HAYYHBIX MCTO/AaXx IMO3HAHUS, B TOM YHUCJIC IKCIIEPUMEHTAJIbHBIX U
TEOPETHUECKHUX METOAAX HUCCICAOBAHNA BEUIECTB H U3YUCHHA XHMHYECKHX
peammﬁ; YMEHHE HCIOJb30BaTh MOJACIIH JJIA 00bsACHEHHS CTPOCHHA aTOMOB H
MOJICKYII

1.2

0 cdepax mpoheCCHOHATBHON JIeATEIbHOCTH, CBA3aHHBIX C XUMUCH H
COBPEMEHHBIMH TEXHOIOTHSIMH, OCHOBAHHBIMH HA JOCTHKEHHSIX XUMUYECKOM
HayKH, 4TO [MO3BOJIUT 00yHarOIMMCs pacCMaTpUBaTh XUMHIO Kak cpepy cBoei
Oymyuieit npodeccHoHaTbHOMN eATeIbHOCTH U ¢IeJIaTh OCO3HAHHBIH BBIOOD
XUMHHU KaK MPOPHUILHOTO MPEIMETa [PH MEPEXOEe HA YPOBEHB CPEIHETO
00mero oopazoBaHus

1.3

BiiageHue cucteMoii XUMHYECKHX 3HAHUK U YMEHHE TPUMEHSITh CUCTEMY
XHMHYCCKHX 3HaHHFI., KOTOpasA BKJIKOYACT:

Ba)KHEHIIMe XUMHYECKHUEe MOHATHS: XUMHYECKHI 2JIeMEHT, aTOM, MOJIEKYIa,
BEILIECTBO, IIPOCTOE U CIOKHOE BEILECTBO, OJAHOPOIHASA U HEOJHOPOIHAS CMECH,
OTHOCHTEJILHBIC aTOMHAS ¥ MOJICKYJIIPHAst MACChI, KOJTMUECTBO BEILIECTBA, MOJIb,
2.1 MOJISIpHAs Macca, MOJIIPHEIN 00BEM, OKCHI, KUCIIOTa, OCHOBAHHE, COJIb (CpeTHss),
XUMHYECKasl PeakLns, Peakini COeAMHEeHHS, PEaKLMH Pa3/IOKEHHs, PeaKLnK
3aMeIleHus, peakiinu oOMeHa, TerIoBoi d((eKT peakiinu, K30~ U
IHIOTEPMUYECKUE PEAKLIMU, PACTBOP, MACCOBAs JI0JI1 XMMUYECKOI'O JIEMEHTA B




COCAMHEHNH, MACCOBas JI0JIs M ITPOLICHTHAs KOHIIEHTPALIMS BEILECTBA B PacTBOpE,
IO aTOMA, HIEKTPOHHBIN CIOM aTOMa, aTOMHasi OpOUTAIb, paJMyC aTOMA,
BaJICHTHOCTb, CTEIIEHb OKUC/ICHUA, XUMHUYECKAs! CBS3b, JJIEKTPOOTPUIIATENBHOCTD,
MOJIsIPHAsA U HEMOJISPHAasi KOBAJICHTHAS CBsi3b, HOHHAS CBSI3b, METAIUTHYCCKAS
CBSI3b, KPUCTAJIMYECKAs periéTka (aToMHas, HOHHAS, METaJUTHYeCcKas,
MOJIEKYJISIpHAsl ), HOH, KATHOH, aHHOH, JIEKTPOJIIUT H HEAIEKTPOIIUT,
JICKTPOITMTHYECKAst TUCCOIHMALINS, PEAKIHH HOHHOTO 00MEHa, OKUCIUTEIBHO-
BOCCTAHOBHTEIIbHBIE PEAKIIMHU, OKUCIIUTEL U BOCCTAHOBUTE b, OKUCIECHHUE U
BOCCTaHOBJIEHHE, YTIEKTPOIIN3, XUMHUECKOE PABHOBECHE, O0paTUMBIE U
HeoOpaTUMbIEe PEaKIliH, CKOPOCTh XHMHYECKOH peaknuu, kataauszarop, [TIK,
KOPPO3Hsi METAJLJIOB, CILIaBbI

2.2

OCHOBOTIOJIATAOIIHME 3aKOHBI XMMHH: 3aKOH COXPAaHEHHUs MacChl, IEPHOIUYECKHH
3akoH /.M. MenjieneeBa, 3aK0OH IOCTOSHCTBA COCTaBa, 3aK0OH ABOrajpo
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TCOPHH XMMHH. aTOMHO-MOJICKYJIApHas TCOPUS, TCOPHA 3HCKTpOHHTH‘{CCKOﬁ
JUCCOLHAIIHHA

Bnagenve ocHOBaMH XMMHYECKOI I'PaMOTHOCTH, BKJIIOUAIONIECH:

3.1

YMEHHE NPaBUIIBHO HCIOIB30BaTh H3YUYCHHBIC BEUIECCTBA H MAaTEPHAbI (B TOM
YHCIIe MUHEpaJIbHBIE Y100pEeHHs, MEeTa/UIbl U CIIaBbl, IPOJLYKTHI [IepepadoTKu
MPUPOJIHBIX HCTOUHHKOB YIJICBOJOPOAOB (YIUIsi, IPHPOHOTO Ta3a, He)TH) B
OBITY, CETBCKOM X034HCTBE, HA TPOU3BOJICTBE M MOHUMAHHUE 3HAYEHHS KHPOB,
OenKoB, YIJIEBOIOB JUIsl OPraHU3Ma YeJlOBeKa; YMEHUE TPOrHO3HpOBaTh BIUSAHHE
BEIIECTB U XUMHUECKHX MPOIIECCOB Ha OPTaHU3M YEIOBEKA U OKPYKAIOMIYIO
IPUPOHYIO CPELY

3.2

yMEHHE HHTEIPHPOBATh XHMHUYECKHE 3HAHUA CO 3HAHUAMMU JIPYTHX y4eOHbIX
TPEIMETOB

3.3

HaJIM4YHeE OIbITa padOThI ¢ Pa3IMYHBIMU UCTOYHHUKAMH HH(POPMALUK 110 XUMUHA
(Hay4Hasi 1 HAyYHO-TIONYJIsIPHAsA JIUTEpaTypa, CJI0BapHU, CIIPaBOYHUKH,
UHTEPHET-PECYPChI)
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YMEHHE OOBEKTHBHO OLIEHMBATh UH(DOPMALIHIO O BELIECTBAX, HX IIPEBPAILEHUAX
M MPAaKTHISCKOM MPUMEHEHHH M YMEHHE MCTIONIb30BaTh €€ /IS pelIeHHs
y4eOHO-I103HaBaTeNbHbIX 3a1a4

Biianenne ocHOBaMM NMOHATHHHOIO aNIapara ¥ CHMBOJIMYECKOTO A3bIKa XHMHH
JUIs cOCTaBIeHUs (POPMyYJI HEOPraHMYECKHX BELIECTB, YPABHEHHH XUMHYECKHX
peakiuii; ocHoBaMM XuMHuuecKoi HoMeHKaTypel (IUPAC u TpuBHanbHOI)

YMeHue 00BACHSATH CBSI3b MOJIOKEHUS 3iieMeHTa B [Teproandeckoii cucreme ¢
YUCITOBLIMU XaPAaKTEPUCTHKAMHU CTPOEHHS aTOMOB XUMHUYECKHX JIEMEHTOB
(coctas u 3apsa A/pa, o0IIEe YHCIIO TEKTPOHOB), PACIIPEACTICHHEM MIEKTPOHOB
10 YHEPreTHYCCKUM YPOBHSIM ATOMOB TIEPBBIX TPEX MEPHOI0B, KAJIUS M KAIIbIIUSI

HpCﬂ,CT&BHGHHC 0 HCpHO,HH‘{CCKOﬁ 3aBHCUMOCTH CBOHCTB XHMHYECKHX
JJICMCHTOB (pa,uldyc daToMa, 3J]f:KTpOOTpHI_IaTeJ’ILHOCTh)., MMPOCTBIX H CIIOMKHEIX
BCLICCTB OT MOJIOKECHHA SN1IEMEHTOB B HBDHOJ_[,H YyecKoi cucreMe (B MaJlbIX
HNEPHOaX H INTaBHBIX noarpynnax) H JJICKTPOHHOTI'O CTPOCHHA aTOMA

YMeHne Knaccu(puInpoBaTh:

7.1

XHMHYECKHE 3JICMCHTBI

T:2

HEOpPraHH4Ye€CKHE BEILECTBA

7.3

XUMHYECKHE PeaKiHH

Ymenue ONpeaciisaTh:




8.1

BaJICHTHOCTE WM CTEICHb OKUCIICHHS XHMHYECKHX DJIEMEHTOB, 3aps)i HOHA

8.2

BHJI XHMHYECKOM CBA3H M THI KPHCTAJUIHYECKOH CTPYKTYPbI B COSIMHEHHAX

8.3

XapaKTep cpejibl B BOJIHBIX PACTBOPAX BELIECTB (KUCIOT, OCHOBAHUN)

8.4

OKHCIIMTECIb H BOCCTAHOBUTECIb

Ymenue XapaKTCPpHU30BaATh q:lHSH‘-leCKHe 1 XHUMHYECKHE CBOHCTBRA:

9.1

MPOCTHIX BELIECTB (KUCIOPO, 030H, BOAOPO, TpaduT, anmas, KpeMHHIi, a30T,
dbocdop, cepa, xiop, HATPUH, KaJIUi, MArHUH, KaJbliHid, aTIOMUHHIA, KeJ1e30)

9.2

CJIOMKHBIX BEIECTB, B TOM YHCJIE UX BOJHBIX PacTBOPOB (BO/1a, aMMHUAK,
XJIOPOBOJOPO/, CEPOBOAOPOI, OKCHIBI U FHAPOKCcH bl MeTaiLloB [-1IA rpynm,
amomunus, memu (I11), munxa, sxenesa (11 u I11), okcunsr yraepoaa (I n IV),
kpemHusi (IV), azora u docdopa (11T u V), cepsr (IV u VI), ceprucras, cepnas,
a30THCTas1, a30THasL, hocdopHas, yrojabHasi, KPeMHUEBasi KUCIOTa U HX COJIN)

9.3

[IPOrHO3HUPOBATE U XapaKTCPHU30BATh CBOIiCTBA BEIICCTB B 3aBUCUMOCTH OT HUX
cocTaBa 1 CTPOCHWA, MPUMCHCHHE BCIICCTB B 3aBHCHMOCTH OT HX CBOﬁCTB,
BO3MOKHOCTB IIPOTCKAaHH XHMHUYCCKHX npenpameﬂnf& B pa3JIHYHBIX YCJIOBHAX
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YMeHHe coCTaBlIATh MOJICKYJISIPHBIC U HOHHBIE YPaBHEHHS PEaKLUH, B TOM
qHCTe:

10.1

peakiMii HOHHOTO OOMCHA

10.2

OKHCIIHTCIIBbHO-BOCCTAHOBHUTCIIBHBIX pCﬁKHHﬁ

10.3

HITIOCTPHUPYHOILHMX XHMHUYECKHE CBOHCTBA M3YUYEHHBIX KIIAcCOB (IpyTIIn)
HEOPraHWYECKUX BEIIECTB

10.4

NOATBCPKIAOMIUX TCHETHYCCKYHO B3aHMOCBA3bL MCHKIY HHMH

11

VMeHHE BBIYUCIATH (IPOBOANUTD PacuéThl):

OTHOCHTCJIBHYIO MOJIEKYIIAPHYIO H MOJISIPHYHO MAaCChbl BEUIECTB, MaCcCOBYTIO J1OJTHO
XHMHYECKOTI0 2JIEMCHTA B COCIMHCHHH

11.2

MACCOBYH) JOJIKO BCLICCTBA B paCTBOpE,

11.3

KOJIMYECTBO BENIECTBA M €T0 MAcCCy, 00BEeM ra3oB

11.4

MO YpaBHEHUSIM XUMHUECKHUX PeaKluil i HaXOJAUTh KOJIMYECTBO BEIIECTRa,
00BEM M MAcCy PearcHTOB MJIH ITPOJAYKTOB PEAKLIMH

12

Bnanenue (3HaHue 0CHOB):

12.1

OCHOBHBIMHM METOJIaMH HAYHYHOTO M03HaHUs (HaOmoieHue, U3MepeHue,
SKCIICPUMEHT, MOJICIIMPOBAHUE) MIPU U3YUSHHH BEILECTB H XHMHUYCCKUX
SIBJICHMIT; yMeHHE chopMyTHPOBATh MPOOIEMY U MPEUIOKHUTH MTyTH ¢€ PeIICHUS

12.2

Oe3omnacHoil paboThl ¢ XUMUYECKHMHU BEHIECTBAMH, XMMHUCCKOI IMOCY/I0H U
nabopaTopHbIM 000pyI0BaHHEM

12.3

npaBuIaMu 0€30MacHOro 00paIieHus ¢ BelecTBaM1, HCIO0Ib3YEMbIMH B
[MOBCEHEBHOMN JXU3HH, MPABHIIAMU 1TOBE/IEHUS B LIE/IAX cOepeKeHus 3/10pOBbs 1
OKpYy:Karoliel MpUPOJHON Cpeabl; MOHUMAaHHUE Bpeaa (0MmacHOCTH) BO3ACHCTBUS
Ha KUBBIE OPTraHH3MBbI OTIPEEAEHHBIX BEIIECTB, CIIOCO00B YMEHBIIICHHA H
[PEJOTBPAILICHNS UX BPEHOI0 BO3JAEHCTBUS
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Hannune IMPAKTHYCCKHX HABBIKOB IUIAHHPOBAHHA W OCYLUCCTBJIICHH S
CICAYIOMHUX XHMHYECKHX 3KCIIEPHMEHTOB!

13.1

M3YUCHNC U ONHCAaHNE (PM3MUCCKUX CBOMCTB BEUIECTB; 03HAKOMIICHUE C
(H3MYIECKMMH U XMMUYECKUMH SIBJICHUSIMH; OIBITBI, HILTIOCTPUPYIOIINE
NPU3HAKH MPOTEKAHUA XUMHUECKUX PeaKLHH




13.2

n3ydyeHue croco00B pas3jielieHus cMecei

13.3

MOJyYeHHe KMCII0pOo/1a U H3YHYeHHE ero CBOMCTB; MOJYUYeHHE BOI0PO/1a H
M3yUYCHHE €T0 CBOMCTB; MOJMYYCHHUE YIJIEKUCIIOTO ra3a U U3Y4YeHUE €ro CBOWCTB;
MoJyyeHHEe aMMHAKA ¥ H3YYSHHE ero CBOHCTB

13.4

[IPUT'OTOBJIEHUE PACTBOPOB € ONPEACIEHHON MAaCCOBOM J10JIEH PaCTBOPEHHOIO
BEILIECTBA
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pUMEHEHHe UHWKATOPOB (JakMyca, MeTHiIopatxka u heHosdraaenna) s
OTPE/ICIICHUS XapaKTepa Cpe/ibl B pACTBOPaxX KACIOT H IIEIOUCH

13.6

HCCIICTOBAHHEC H OITHCAHHE CBOMCTB HEOPraHN4IeCKHX BCHICCTB pa3JIMuHbIX
KJIIacCoOB; H3Y4YCHHC B3aHMO/ICHCTBHS KHCJIOT C MCTALIIaMH, OKCHOdMH MCTALJIOB,
PacTBOPHMBIMHA H HEPACTBOPHUMBIMH OCHOBaHHAMH, COJISIMH; MTOJIYHEHHE

HEPAaCTBOPHUMEBIX OCHOBaHHﬁ; BBITECHCHHE OJHOTO METalllla IpYTruM U3 pacTBOpa

COJIH, UCCIICIOBAHHE EJ.M(I)OTeprlX CBOHCTB THAPOKCHI0B AJIFOMHHHA W ITMHKA

13.7

peLICHUE IKCIICPUMEHTAILHBIX 3a1a4 110 TeMaM: «OCHOBHBIC KJIACCHI
HEOPraHUYECKUX COCJMHEHUIN»; « DNCKTPOIMTHYCCKAs JAUCCOLHALIMSY;
«BaxkHeiinmme HeMeTaNIbl M UX COeIUHEHHM; «BaxHelnme MeTalabl U UX
COCJIMHEHH A

13.8

XUMHYECKHE IKCIIEPUMEHTbI, HUTIOCTPUPYIOLIME NPU3HAKH POTEKaH NS
peakuuii HOHHOTO 00MEHa; KaueCTBCHHBIC PEaKLUX Ha MPUCYTCTBYIOLINC B
BOJIHBIX PACTBOPAX MOHBI: XJIOPH -, OpOMHI-, HOAKI-, Cynbdat-, ocdart-,
kapOOHAaT-, CHIIMKAT-aHUOHbI, T'MIPOKCH/1-HOHbBI, KATHOHBI AMMOHHSI, MarHHs,
KaJIbI[Hsl, aTFOMUHUS, jKese3a (2+) u xkenesa (3+), meau (2+), nuHKa

14

VmeHue:

14.1

NPENCTaBJIATE PE3YJILTATHI SKCIICPUMCHTA B q30pMC BBIBOJOB, TOKA434aTCIILCTB,
FPafIbI/IKOB H T36J]HL[ H BBIABJIATL OMIHPHYCCKHE 3dKOHOMEPHOCTH

14.2

YCTAHABIIMBATE CBA3H MEXKIY pPEalbHO HaOII0JaEMBIMH XUMHAYECKHMH
ABJICHUAMH H IPOHECCaMH, IMPOHCXOSIIMMHA B MaKkpo- H MUKPOMHPE,
O0BACHITH IMPUYHHBI MHOFODGP&BHH BCIICCTB




Kon

IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS

HC]JBOH&‘IEUI])HLIC XHMHYCCKHEC IMTOHATHS

1.1

YucTeie BeniecTsa U cMecH. CriocoOb! pasiaciICHUA cMmeceit

1.2

ATOMBI U MOJICKYJIBI. XuMHAYeckue yieMeHThl. CHMBOJIBI XHMHYECKHX 3JIEMEHTOB.
HpOCTbie H CIIOKHEIE BEIICCTBA.

1.3

XuMHUUecKas quDpMy.Tia. BaneHTHOCTL aTOMOB XHMHYECKUX 3/IeMEHTOB. CTEIeHb
OKHCIICHHSA

1.4

3aKOH MOCTOSHCTBA cocTaBa BemecTs. OTHOCHTENIbHAsA aToMHas Macca. OTHOCUTEILHAS
MOJICKYJIsIpHas Macca. Maccogasi JOIS XUMHYCCKOI'0 3JICMCHTA B COCJJHHCHHH

1.5

Konunuectro Beliecrea. MoJjib. MosisipHas macca. MoJisipHblil 00bEM ra3os.
B3anMocCBs3b KOJIMYECTBA, MACChl U YHCIIa CTPYKTYPHBIX €IMHHUI] BEIIECTBA

1.6

Duznueckue H XUMHUYCCKHAE ABICHUA. XUMHUECKas peaknuda 1 eé MMPU3HAKH. 3akon
COXpaHCHHA MdCChl BCHICCTB. XUMHYECKHE YPaBHCHHA

HepI/IO;‘lI/I‘-IeCKHﬁ 3dKOH 1 Hepuomﬂecr(aﬂ CHUCTEMA XMMHYCCKHX DIICMEHTOB ﬂ,ifl
Menieneesa. CtpoeHue aTOMOB

2.1

[Tepnonaecknii 3axkon. [Tepuoanyeckas cucrema xumuyeckux amementos .M.
Menpeneesa. [Tepuoasl u rpyrbl. OU3MYECKUAI CMBICI TOPSIKOBOTO HOMEPA, HOMEPOB
[epHoIa | IPYIIIBI dJIeMeHTa

2.2

Ctpoenne atomoB. CocTaB aTroMHbIX saep. M3oTonsl. Dnekrponsl. CTpoenue
IEKTPOHHBIX 000J10YeK aTOMOB NnepBbIX 20 xumMHuueckux siemenTos [lepuoanueckoii
cuctemsl /.M. Menneneesa
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3&KOHOMCpHOCTH B H3MCHCHHH CBOHMCTB XHMHYCCKHX 3JICMCHTOB I[ICPBbBIX TpéX
NEPHOO0B, KaJTHA, KaJIbIIHA (pamiyca aTOMOB, JJICKTPOOTPHULIATCIIBHOCTH,
METAJINTHYCCKHX H HEMCTaJINTHYCCKHX CBOﬁC1‘B) U UX COE/IHHEHUI B COOTBETCTBHH C
MNOJIOKCHHUEM DIICMCHTOB B HepHOﬂH‘ICCKOﬁ CHCTEME M CTPOCHHEM HUX aTOMOB

CTpOSHHG BCIICCTBa

Xumuyeckas cBsa3b. KoBaneHTHas (IoyisipHast ¥ HENOJspHas) CBA3b.
DAeKTPOOTPULIATENILHOCTh XMMUYECKHUX diieMeHToB. Monnas cBs3b. Meraminueckas
CBA3b

Tunel KPUCTAJNTHYECKHX pemé'rorc (a'I‘OMHaﬂ, MOHHasd, N—Ie'l‘ail.ll[/]quKaﬂ), 3aBUCHMOCTDb
CBOHMCTB BEIIECTBA OT THIIA KpHCT&J’IJ’IH‘lGCKOﬁ pCH_IéTKH M BHJA XUMHYECKOH CBI3H

Baxnueiimmue MPCACTABHTCIIH HCOPraHUYCCKHX BCUICCTB. HemeTanme! 1 X COCOHHCHHA.
MerTanibl ¥ UX COCTUHEHUS

4.1

Knaccudukaiyst 1 HOMEHKIATypa HEOPraHUYECKHX COSIHHCHHH: OKCHJIOB
(coneoOpasytolye: OCHOBHbIE, KHCIOTHBIE, aM(OTEepHbIE) U HecolleoOpasyrome;
OCHOBaHMH (IEI0YNA U HEPACTBOPUMBIE OCHOBAHHUS ); KUCIIOT (KUCIIOPOACOAEPIKALIHE 1
OECKHMCIIOPOAHBIE, OTHOOCHOBHBIC M MHOTOOCHOBHBIE); COJIEH (CPEIHMUX M KMCIIbIX)

42

Pusuyeckue U XMMHUYECKHE CBOHCTBA MPOCTBIX BEIIECTB-HEMETAIIOB: BOJOPO/a, X/10pa,
KHCJIOPO/ia, CEpBl, a30Ta, (hocdopa, yriepojia, KpeMHHs

4.3

du3znueckre H XMMHYECKHE CBOHCTBA NPOCTbhIX BELWECTB-MCTAJUIOB. JINTHS, HATPHA,
Kalusa, MarHis H KaJlbIMA, aTHOMHWHHSA, JKCIIC34. 3HCKT’DOXHMH‘JCCKHﬁ pan HaHpH}KeHHﬁ
MCTaJIJIOB

4.4

Ou3HyecKue U XMMUYECKHE CBOHCTBA BOAOPOAHBIX COEAMHEHNH HEMETAIIIOB:
XJIOPOBOJIOPO/1d, CEPOBOJIOPO/IA, AMMHAKA

4.5

Dusnyeckre U XMMHYECKHe CBOHCTBA OKCH/I0B HeMeTtaios: cepol (IV, VI), asora(ll, IV,
V), docdopa(lll, V), yrnepona(ll, IV), kpemuaus(I1V). [Torydenne 0KCHIOB HEMETAJLIOB




4.6

Xumuueckue cpoiicTBa okcuoB: MetaioB IA—IIIA rpynmn, nunxa, meau(1Il) u sxenesa(Il,
I11). TTonyyeHue OKCHI0B METAILIIOB

4.7

XUMHUCCKHE CBOMCTBA OCHOBaHMI U aM()OTEPHBIX THAPOKCHUIOB (HAa MPUMEPE
MIPOKCH/IOB aJIIOMHMHHUS, XKernesa, uHKa). [Tonydyenue ocnoBanuit u amdporepHbIx
I'MJIPOKCH/10B

4.8

O01pe XMMHYECKHE CBOMCTBA KMCIIOT: XJIOPOBOIOPO/IHOM, CEPOBOAOPOIHOM,
CEpHHUCTOM, CepHOIi, a30THOI, (hochopHO#, KpeMHUEBOI, yroibHOI. Oco0bIe
XMMHYECKHAE CBOMCTBA KOHIIEHTPUPOBAHHOMN cepHOil 1 a30THOMH KucioT. [lonyuenue
KHCJIOT

4.9

OO01mre XUMHYECKHE CBOMCTBA cpeiHuX couiel. Tlomyuenue coiei

4.10

[Tonyuenne, cobupanue, pacrnozHaBaHye BOJ10p0O/1a, KMCI0PO/a, aMMHaKa, YIJIEKHCIIOro
rasza B 1abopaTopuu

4.11

[Tonyuenune aMMHuaka, CEpHOI U a30THOM KHMCJIOT B IPOMBIIIEHHOCTH. O0Iue crnoco0bl
MOJIYYEHHS METAJLJIOB

4.12

I'eneTHueckas cBs3b MEKOY KnacCaMH HEOPTAaHHYECKHX COCIMHEHHN

XHMHYECKHE peaKkLHH

5.1

Krnaccudukanus XuMHYECKUX peakiiuii Mo pa3IHYHBIM MPHU3HAKAM: 110 YHUCITY U COCTaBY
YUACTBYIOIIMX B PEAKIMU BEIIECTB, 110 TeIIoBoMy P (eKTy, no U3MEeHEHHIO CTeneHel
OKHMCIICHHS XHMHYECCKHX 3JIEMEHTOB

s 1

Tennooit 3 (pexT XMMHUECKOH peakLy, TEePMOXHMMUYECKHE YPAaBHEHUA. DK30- H
DHIAOTEPMHYECKHE peaku. TepMOXUMHYECKHE YPABHEHHS

53

OKHUCIUTEIEHOBOCCTAHOBHTENbHBIE peakiiii. OKHUCIUTETN U BOCCTAHOBUTEIIH.
[Tporieccsl OKUCIEHUS U BOCCTAHOBJICHHS. DJIEKTPOHHBIN OanaHc
OKHCJINTEIbHOBOCCTAHOBUTEIILHOM peakiuu

54

Teopus 2MeKTPOAUTHYECKON Juccoratun. KaTHOHbI, aHHOHBL. DIIEKTPOIATHI U
HeRNeKTponuThl. CHuiibHbIe U cnadble dNeKTponauThl. CTeneHb TUCCOIUALUN

33

Peakumu mOHHOTO 00MeHa. Y CIIOBHS NPOTEKAHHUS PeakLMil HOHHOrO 0OMeHa, IOJIHbIE U
COKpAILEHHbIE HOHHBIE YPABHEHHsI peaKLIMi

XUMHS U OKpYIKaloIas cpesa

6.1

BemecTBa 1 MaTepuaisl B IOBCEAHEBHOM KU3HH UENOBeKd. be3onacHoe uenons30Banue
BEIECTB H XHMUYECKUX peakiuii B jaboparopuu v ObiTy. [lepsas nomolis mnpu
XMMHYECKHX 0KOrax U OTPaBIEHHAX

6.2

XUMHYECKOE 3arPA3HCHHE OKPYKAOIIECH cpe/ibl (KUCIOTHBIC A0K/IH, 3arpA3HEHHE
NOYBBI, BO3/LyXa U BO1I0EMOB), criocoOsl ero npeaorepaiieHus [penensHas gonycrumas
koHueHTpauus Bewects (ITJIK). Poib XUMUM B pelICeHHH KOJIOMMYECKHX MpobdIieM.
VYcunenne napHHKoOBOro dddexTa, pa3pymeHne 030HOBOTO €105

6.3

[Tpumenenue cepsl, a3ota, Gocdopa, yrieposa, KpeMHHS U UX COSUHEHUH B OBITY,
MEJIMIIMHE, TPOMBIIIIEHHOCTH M CEJILCKOM Xo3siicTse. [IpumeHenne Metasios 1
CILJIABOB (CTallb, YYTYH, JHOPaIOMUHUN, OpOH3a) B OBITY M MPOMBILIJICHHOCTH HX
coenuHenwuii. [TousiTie 0 KOPPO3HH METAIIOB, OCHOBHBIE CTIOCOOBI 3aMIUTHI UX OT
KOppO3HH

6.4

[TpupojiHbie UCTOUHUKH YITIEBOIOPOAOB (YIOiib, IIPUPOHBIN a3, He(Th), MPOIYKThI UX
nepepaboTku (OEH3HMH), HX pOoNb B OBITY H NPOMBIILICHHOCTH

6.5

HCpBOHB‘IaHbHHC MTOHATHSA 00 OpPraHH4YCCKHX BCHICCTBAX KaK O COCAMHCHHAX YITICPOda
(MCTEIH, ITaH, OTHUJICH, alICTHIICH, OTAHOJI, ITTHLCPHH, YKCYCHAA KHCJ]OT&). [lousarue o




OMOJIOrHYECKH BaKHBIX BELIECTBAX: KUpax, OeJIKax, yIieBo1ax — i UX POJiM B )KH3HH

4e/I0BeKa
i Pacuérel:

73] 110 (popMyamM XHMHYECKUX COCIMHEHHH

72 Macchl (MaccoBOii) 10/ pacTBOPEHHOIO BELLECTBA B PACTBOPE
73 110 XMMUYECKHM YPaBHEHHUIM

MMOYPOYHOE INTAHUPOBAHHUE YYEBHOI'O NIPEJMETA «XHUMMS» 8 KJIACC

Ne | Tema ypoka KomnuecTBo yacos DNeKTpOHHbIE HU(PPOBLIE
1/ Bcero | Koutposnbhbie | [lpakruueckue | o0Opa3zoBaTellbHbIE pecypehl
paboThI paboTHI
I [Tpeamer xumun. Pons 1 bubmmoreka [[OK
XUMHH B KHU3HU https://m.edsoo.ru/7f41a636
yesioBeka, Tena u
BEIECTBA
2 [TousaTue o meromax 1 butnuorexa L HOK
IMO3HAHHS B XUMHH https://m.edsoo.ru/ff0d227¢
3 [IpaxTuueckas pabora 1 1 bubmuorexa [JOK
Ne 1 «IlpaBuia paboTsi https://m.edsoo.ru/ff0d23dc
B 1abopaTopuu u
npuémel oOpamieHus ¢
nabopaTOPHBIM
000py10BAHHEMY
4 Yucrele BeliecTsa u 1 bubnuorexa [HOK
cMmecu. CriocoObl https://m.edsoo.ru/ff0d26ca
pas3ielieHusl cMecel
5 [Ipaktuueckas padbora 1 1 bubmuoreka LIOK
Ne 2 «Paznenenne https://m.edsoo.ru/ff0d28c8
cMeceil (Ha npumepe
OYMCTKH MOBaPEHHOI
COJIH)»
6 ATOMBI U MOJICKYJIBI 1 bubmuoreka [{OK
https://m.edsoo.ru/ff0d2a6c¢
7 XHUMUYECKHE 2NIeMeHTRL. | | bubnnorexa [JOK
3HaKW (CUMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMHYECKUX DIIEMEHTOR
8 [TpocTeie B CIIOKHBIC 1 bubtmunoreka LIOK
BEIIECTBA. ATOMHO- https://m.edsoo.ru/ff0d2a6¢c
MOJIEKYJISIPHOE YYeHHe
9 3aK0H MOCTOAHCTBA 1 bubmorexka HOK
COCTaBa BEIIECTB. https://m.edsoo.ru/ff0d2d50
Xumuueckas popmyina.
Banentnocts aToMOB
XHMUYECKHX IJIEMEHTOB
10 | BajgeHTHOCTL aTOMOB 1 bubdmmoreka [TOK
XUMHYECKUX BIIEMEHTOB https://m.edsoo.ru/ff0d2eae




11

OrtHocurenbHasn
aTomMHas Macca.
OTHOCHTEILHAS
MOIIEKYJIIpHas Macca

bubmuorexa [HOK
https://m.edsoo.ru/ff0d323¢

12 | Maccosas nons bubmmorexa LJOK
XHMHYECKOTO 3IeMEHTA https://m.edsoo.ru/ff0d350c
B COEJIMHEHUHN

13 | KonuyecTBO BemiecTna. bubtnnoreka 1HOK
Morns. MonsipHas macca https://m.edsoo.ru/ff0d5230

14 | dusnueckue u bubmuoreka [IOK
XUMHYECKHE ABICHUA. https://m.edsoo.ru/ff0d37fa
Xumuueckas peaxius

15 | IIpu3Haku 1 ycoBUS bubmnoreka [{OK
NPOTEKAHMSs https://m.edsoo.ru/ff0d3al 6
XHMHUYECKUX peaKLHii

16 | 3akOH cOXpaHEeHUs bubmuoreka [JOK
MacChl BEIIECTB. https://m.edsoo.ru/ff0d3b88
XHUMHYECKHEC YPABHCHHS

17 | Beruuciaenus Bbubmnoreka LHOK
KOJIMYECTBA, MacChl https://m.edsoo.ru/ff0d5708
BEIIECTBA TIO
YpaBHEHMSIM
XHMHUYCCKHUX PeaKLnH

18 | Knaccuduxanms bubtmmoreka [HOK
XMUMHUYECKUX peakiui https://m.edsoo.ru/ff0d334
(coennHenus,
pasioKeHus,
3amelneHus, ooMeHa)

19 | M. B. JlomoHocoB — bubmorexa LHOK
Y4EHBIN- https://m.edsoo.ru/ff0d40c4
SHIMKIIOTIEAUCT.
O0600mEeHue 1
CHCTEMATH3alNA 3HAHHI

20 | KonrtpoasHas pabora bubauoreka LIOK
Nel no Teme «BeriecTsa https://m.edsoo.ru/ff0d4290
U XUMHYECKHE PEAKITHH»

21 | Bo3nyx — cMech ra3os. bubdimoreka [IOK
Cocras BO3ayXa. https://m.edsoo.ru/ff0d448e
Kucnopoja — 3neMeHT u
IPOCTOE BELIECTBO.
O3on

22 | dusnueckue U bubnuoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d4614
KHCII0poJa (peakuuu
OKHCJICHHSI, TOPEHHE).
ITousTe 00 oKCcHIax

23 | CriocoObI nosryueHus bubnuoreka [JOK

KHCIIOpOJa B
naboparopuu n
IIPOMBILIJICHHOCTH.

https://m.edsoo.ru/ff0d497a




[TpumeneHue kucaopoaa

24 | Tennosoit 3¢pdexT butmoreka [{JOK
XUMHUECKOU peakiuu, https://m.edsoo.ru/ff0d4790
MOHSTHE O
TEPMOXUMHUYECKOM
YPaBHEHUH, IK30- U
SHJI0TEPMUYECKHUX
peaKIMIX

25 | Toruso (HedTh, yromas bubmuoreka LHOK
U MeTaH). 3arpsi3HeHHe https://m.edsoo.ru/ff0d4c4a
BO3/yXa, CII0CO0BI ero
npeloTBpaLIeHHs

26 | [Ipaxkruyeckas padora bubmmoreka [[OK
Ne 3 o Teme https://m.edsoo.ru/ff0d4ae2
«ITonydenue u
cobupaHue KHUCIOpoa,

U3YYEHHE ero CBOHCTB»

27 | Boaopon — 3JIEMEHT U bubtmuoreka [HOK
NPOCTOE BELIECTRBO. https://m.edsoo.ru/ff0d4dd0
Haxosx1ieHue B npHpoae

28 | duznyeckue U Bbubmuorexa 1HOK
XUMHYECKHE CBOHCTBA https://m.edsoo.ru/ff0d4dd0
Bosiopoaa. [Tpumenenne
BOJIOPOJIa

29 | IlonsTHe o0 KuclIoTax u bubmuorexa [IOK
COJISIX https://m.edsoo.ru/ff0d50d2

30 | CniocoObl nosmyueHus bub6imoreka LIOK
BOJIOpOJIA B https://m.edsoo.ru/ff0d4dd0
naboparopuu

31 | Ilpakrnyeckas paGora bubnunoreka [HOK
No 4 o teme https://m.edsoo.ru/ff0d4142
«ITonyuyenue u
cobupaHue BOAOPO/IA,

WU3YYEHHE €TI0 CBOHMCTBY

32 | Mosnsipabiit 00BEM butmmoreka [JOK
ra3oB. 3akoH ABoraapo https://m.edsoo.ru/ff0d542e

33 | Beluucienus o0néma, butmuoreka [HOK
KOJIMUCCTBA BEIECTBA https://m.edsoo.ru/ff0d55a0
rasa o ero M3BeCTHOMY
KOJIMYECTBY BEIICCTBA
Wi 00BEMY

34 | Boluucnenus o0bEMOB bubnuoreka [JOK
Ta30B M0 YPABHCHUID https://m.edsoo.ru/ff0d5708
peakiuu Ha OCHOBE
3aKOHa 00BEMHBIX
OTHOIICHHUH Ta30B

35 | ®usnueckue u bubnuoreka [JOK
XMUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587a
BOJIbI

36 | CocraB OCHOBAHHIA. bubmuoreka [HOK




[Mousatue 06
MHJIMKATOpaXx

https://m.edsoo.ru/ff0d59%e2

37 | Bona kak pacTBOpPHTEIIb. bubtmnoreka [TOK
Hacpinennsie u https://m.edsoo.ru/ff0d5b40
HEHACBILLICHHBIE
pacTBopbl. MaccoBas
J10JIs1 BEIIIECTBA B
pacTBOpe

38 | [IpakTuueckas pabota bubnumoreka [JOK
Ne 5 o Teme https://m.edsoo.ru/ff0dSeba
«IIpuroToBnenue
PacTBOPOB C
onpeenéHHOH
MAacCOBOH A0ei
pacTBOPEHHOIO
BEIIECTBAY»

39 | Konrponbhas pabora bubmoreka [{JOK
Ne2 o Teme https://m.edsoo.ru/ft0d6342
«Kucnopoa. Bogopon.

Boma»

40 | OKcuIpl: cOCTaB, Bubmnorexa LHOK
Ki1accudukanms, https://m.edsoo.ru/ff0d664e
HOMEHKIIATypa

41 | Moayuenune u butnuoreka [HOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d664e
KHCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHJIOB

42 | OcHOBaHHA: COCTAB, budtmnoreka [HOK
Kinaccuduranus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIATYpa

43 | Ilonyuenue u butnunoreka [LHOK
XMMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67ca
OCHOBaHHH

44 | Kucnorsl: cocTas, bubmuoreka LHHOK
KJaccuduxanus, https://m.edsoo.ru/ff0dfee2
HOMEHKJIATypa

45 | Ilonyuenue u bubmunoreka [IOK
XUMHAYECKHUE CBOMCTBA https://m.edsoo.ru/ff0dfee2
KHCJIOT

46 | Conu (cpeanue): bubnuoreka [HOK
HOMEHKIIaTypa, crnocoOsl https://m.edsoo.ru/00ad9474
NOJIY4eHH, XUMHUYECKHE
CBOIICTBA

47 | Ilpaktuueckas pabota bubnuorexa [JOK

Ne 6. Pemienne
IKCIEPUMEHTATBHBIX
3aj1a4 110 TeMe
«OCHOBHBIE KITACCHI
HEOPraHU4YECKUX
COCJIMHEHMI»

https://m.edsoo.ru/00ad9b7c




48 | 'eHeTuyeckas cBA3b bubmmoreka [JOK
M1y Kilaccamu https://m.edsoo.ru/00ad9as50
HCOPTaHUYCCKUX
COCJIMHEHUH

49 | Ob6o0umeHe 1 Bubnuoreka LHOK
CHCTEMATH3alNA 3HAHUI https://m.edsoo.ru/00ad9cb2

50 | KonrpoiasHas pabora bubmoreka [HOK
Ne3 o teme "OcHoBHEIE https://m.edsoo.ru/00ad9¢la
KJIACChl HEOPTAHUYECKUX
coeJIMHeHH"

51 [TepBbie MONMBITKH butmoreka LHOK
KJIacCH(pUKaunu https://m.edsoo.ru/00ad9ffa
XMUMHUYECKHX IIEMEHTOB.

[lonarue o rpynmax
CXOJIHBIX 3JIEMEHTOB

52 | Ileppoanuecknii 3aKOH bubmuoreka [JOK
u [lepnoanyeckas https://m.edsoo.ru/00adas2c
CHCTEMA XUMHUYECCKHX
anementoB /. K.

Menjeneesa

53 | Tlepuoasl, rpyniibl, Bbubmuorexa 1HOK
TIOAPYIIIBI https://m.edsoo.ru/00ada52c

54 | CtpocHue aTOMOB. bubmuoreka [[OK
CocTaB aTOMHBIX SIED. https://m.edsoo.ru/00ada342
W3otonel

55 | CrpoeHue 2MEKTPOHHBIX bubanoreka [JOK
000JI0YEK aTOMOB https://m.edsoo.ru/00ada6bc
JIEMEHTOB
ITepuoauueckoi
cuctemel /1. H.

Menpgeneera

56 | XapakrepucTuka bubmoreka [HOK
XUMHYECKOTO ICMEHTA https://m.edsoo.ru/00adag824
MO €ro MONOKECHHIO B
[Teproanueckoi
cucteme /. M.

Meneneesa

57 | 3naueHue bubmuoreka LHOK
ITepuoandeckoro https://m.edsoo.ru/00ada96e
3aKOHa JUIs pa3BUTHS
HAYKH U TIPAKTHKH. [].

H. MenaeneeB —
Y4EHBIN, Ieaaror u
TpakKIaHUH

58 | DunexrpooTpunare- bubnnoreka [JOK
JILHOCTH aTOMOB https://m.edsoo.ru/00adb33c
XHMHYECKHX DJIEMEHTOB

59 | Uonnag xuMHu4eckas bubmuoreka LHOK
CBSI3b https://m.edsoo.ru/00adaab8

60 | KoaneHnTHas nonsipHas bubnunoreka [{OK




XHMHYCCKaA CBA3b

https://m.edsoo.ru/00adac34

61 | KoBaneHTHas
HETOJISIpHAst
XHUMHYCCKaA CBA3b

buommoreka LHOK
https://m.edsoo.ru/00adaabg

62 | KonrponbsHas paGora
Ned o teme «Ctpoenue
aroMa. Xumuyeckas
CBSI3b»

butmunoreka [TOK
https://m.edsoo.ru/00adaab®

63 | CreneHb OKUCIIEHHS

butimoreka [IOK
https://m.edsoo.ru/00adb486

64 | OKHCIUTEIBHO-
BOCCTAHOBHUTEJBHBIE

bubmuoreka [ HOK
https://m.edsoo.ru/00adae28

peaKiuu
65 | Oxucnaurenyu 1 | bubmmoreka LHOK
BOCCTAHOBHTEIH https://m.edsoo.ru/00adb076

66 | Obobmenue n
cUcTEMAaTH3alMs 3HaHUH
o teme CtpoeHue
aroma. XMMHYECKasn
CBSI3b

bubmuorexa LIOK
https://m.edsoo.ru/00adb076

67 O600menue u
cHcTEMaTH3alMs 3HAHUH
o teme «CTpoeHue
atomMa. X MMHYECKas
CBSI3bY

budmoreka [HOK
https://m.edsoo.ru/00ad9cb2

68 | PesepBHBIH YpOK.
OB6o0mEenue n
cUCTeMaTH3allus 3HAHUH

Bbubmmnorexa LJOK
https://m.edsoo.ru/ff0d61c6

OBHIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME

68




NOYPOYHOE IINIAHHPOBAHUE YYEBHOTI' O IIPEJIMETA «XUMMSI» 9 KJIACC

Ne | Tema ypoka KoumyecTBo yacos Jara DJIeKTPOHHBIE
Bcee Kourpoas IIpakTnue H3y4YeH | uudposbie
n/ ro Hble CKHe ust o0pa3oBaTelibHbIE
n padoThl padoTsl pecypcsl
1 [Tepuoauuecku 1 bubanorexa [[OK
i 3aKOH. https://m.edsoo.ru/7f
[Tepuonnieckas 41a636
cucremMa
XUMHUECKUX
aneMeHToB /.
N. Menaeneena
2 3aKOHOMEPHOCT 1 bubmuorexa [IOK
M B H3MEHEHUU https://m.edsoo.ru/00
CBOICTB adb6b6
XUMHYECKUX
DJIEMEHTOB
MEePBLIX TPEX
EPHUOIOB
3 Knaccudukanm 1 bubimorexa [IOK
IH https://m.edsoo.ru/00
HOMEHKJIATypa adb7e2
HEOPraHUYECKH
X BellecTB
4 Buapr 1 bubanoreka LIOK
XHMHYCCKOH https://m.edsoo.ru/00
CBS3U U THITBI adbac6
KPHCTAILIHYECK
UX peLéToK
5 Kountponshas 1 1
pabora Nel o
TeMe
«lloBTOpenue u
yriayOsienue
3HAHUU
OCHOBHBIX
pas/iesioB Kypca
8 Kiacca»
6 Knaccuduxaun 1 bubmmorexka [JOK

1 XUMHYCCKHUX
peakumi no
Pas3IMYHBIM
NpU3HaAKaM

https://m.edsoo.ru/00
adbeb0




7 [TonsaTue o bubmorexa [JOK
CKOPOCTH https://m.edsoo.ru/00
XUMHUYECKOMH adbe9a
peaKLHH.

[Tousatue o
TOMOTEHHBIX U
reTePOreHHbIX
peaKIusIxX

8 [Tonsitue o bubnuoreka [IOK
XUMHYECKOM https://m.edsoo.ru/00
PABHOBECHH. adc28c
dakropsl,

BIIUSAIOLIHE HA
CKOPOCTB
XHMHYECKOH
peaxiuu 1
TOJIOKEHHE
XHMHYECKOT 0O
paBHOBECHS

9 OKHCIUTEILHO- bubmorexa IIOK
BOCCTAHOBHTEIIb https://m.edsoo.ru/00
HBIC Peakluu adcade

10 Teopust bubnuoreka LIOK
ICKTPOJIUTHYE https://m.edsoo.ru/00
CKOM adcd68
JIMCCOLMALIIN.

CunbHEIC U
craobre
JIEKTPOJIMTHI

11 HonHble bubnuorexa [JOK
ypaBHEHUS https://m.edsoo.ru/00
peaxuuit add448

12 XHMHYCCKHE Bbubmnorexa LIOK
cBOMCTBA https://m.edsoo.ru/00
KHCJIOT add5d8
OCHOBAHHH B
cBeTe
TpeCTaBICHUH
00
NEKTPOJUTHYE
CKOH
JUCCOLMAIITT

13 XHMHYECKHUE bubmuoreka 1HOK

CBOMCTBA coseH
B CBETe
IpeJICTaBJICHHH

https://m.edsoo.ru/00
add8b2




00

YEKTPOTUTHYE
CKOM
JUCCOUHALH

14 [Tonsarue o bubmorexka LIOK
TUJIpOJIN3e https://m.eds00.1u/00
coJiei add9d4

15 O06o0uieHue bubmmorexa [IOK
CUCTEMATH3AIIH https://m.edsoo.ru/00
s 3HAHHUH addd12

16 [TpakTHueckas bubnunoreka [JOK
pabota Ne 1. https://m.edsoo.ru/00
«Pewmenue addbfa
JKCHEpUMEHTA
BHBIX 337139

17 KonTtponphas bubnuoreka [IOK
pabota Ne2 o https://m.edsoo.ru/00
TeMe addec0
«DIEKTPOIUTHY
eckast
JUCCOTHALIMA.

XHUMUYECKHe
peaxkiuu B
pacTBOpax»

18 Oo6mag bubnuorexa [HOK
XapaKTEepPUCTUKA https://m.edsoo.ru/00
rajloreHoB. addfe2
XHMHYECKHE
CBOICTBA Ha
IpUMEpe XJiopa

19 X0poBOAOPOI. bubmuoteka [{OK
Consinas https://m.edsoo.ru/00
KHCII0Ta, adel04
XUMHYECKHE
CBOMCTBA,

MOJIyuYeHHUE,
npuUMeHeHHe

20 [MpaxTuyeckas buonuorexa [HOK
pabota Ne 2 no https://m.edsoo.ru/00
TEeMe ade348
«ITonyuenue
COJITHOM
KHCIIOTBI,

H3y4eHHE €€
CBOHCTB»
21 Boiyucienus mo bubioreka LIOK




ypaBHCHUSAM
XHMHYECKHX
peaKkumit, eciu
OJIMH U3
peareHToB JiaH B

https://m.edsoo.ru/00
aded488

M30BITKE

22 Oomas budnunorexa [HOK
XapaKkTepucTHKa https://m.edsoo.ru/00
JJIEMEHTOB ade64a
VIA-rpynnsl

23 AnnorporiHeie bubnnorexa [{IOK
Moan(UKaIuK https://m.edsoo.ru/00
CEPBL. ade64a
Haxoxnenue
cephl 1 eé
COCIUHEHUH B
MPUpPOIE.
XHMHUYECKHE
CBOICTBa Cephl

24 Ceposojopoj, bubmoreka [{OK
CTpOCHHE, https://m.edsoo.ru/00
busznyeckue u ade802
XMMUYECKHE
CBOICTBA

25 Okcu/ibl Cephl. bubimorexa [{OK
CepHas https://m.edsoo.ru/00
KHCIIOTA, adea2®
(qusnueckue u
XUMHYECKHE
CBOHCTBA,
NpUMEHEeHHe

26 XHUMHYECKHE bubaunorexa [TOK
peaxim, https://m.edsoo.ru/00
Jexallme B adec8a
OCHOBE

IPOMBIILIEHHOT
0 criocoba
MOJTYYCHUS
cepHOH
KHUCJIOTBI.
XHMHYECKOS
3arpsisHeHUe
OKpY Karouen
Cpebl
COeTUHEHHIMHU
cephl




27

Brruuciienue
MacCcoBOH T0/IH
BBIXOJIA
MpoayKTa
peakuuu

bubtnnorexa LIOK
https://m.edsoo.ru/00
adec8a

28

Obmas
XapakTepHCTHKA
neMeHTOB VA-
rpynmsl. A3oT,
pacrpocTpaHeH
ue B pupoje,
Gusngeckue u
XHMHYCCKHE
CBOIiCTBA

bubnuoreka [HOK
https://m.edsoo.ru/00
adeeab

29

AMMHaK, ero
busnyeckue u
XHMHUYECKHE
CBOICTBA,
MOTy4YeHHE U
MPUMEHEHUE

bubmmorexa [JOK
https://m.edsoo.ru/00
adf004

30

[IpakTuaeckas
pabota Ne 3 no
TEME
«lTonyuenune
aMMHaKa,
H3YYEHHUE ero
CBOMCTB»

bubnnorexa [HOK
https://m.edsoo.ru/00
adf180

31

A3zoTHas
KHUCIIOTa, €
busuyeckue u
XMMHUYECKHE
CBOICTBA

bubmmoreka [JOK
https://m.edsoo.ru/00
adf306

32

Hcnonp3oBanue
HUTPATOB U
coJieii aMMOHHS
B KAYECTBE
MUHEPaIbHbIX
ya00OpeHHUit.
XHMHYECKOE
3arpsi3HEHUE
OKpyIKarolieH
cpenbl
COEJIMHEHUAMU
azora

Bbubmnorexa LIOK
https://m.edsoo.ru/00
adf518

33

Docdop. Oxenn
docdopa (V) n

bubaunoreka LIOK
https://m.edsoo.ru/00




bocdhopHas
KHCIIOTA,
buzuueckue u
XUMHYECKHE
CBOMHCTRBA,
MOJIy4YCHHE

adf68a

34

Hcnons3oBanue
ocdaros B
KauecTBe
MHHCPAJIbHBIX
yao0peHwuii.
3arpszHenue
IPUPOIHOMH
cpelst
ocharamu

budnunorexa [HOK
https://m.edsoo.ru/00
adfc20

35

Yraepon,
pacnpocTpaHeH
He B IpUpoe,
huznueckue u
XMMUYECKUE
cBolicTBa

Bubnuorexa [JOK
https://m.edsoo.ru/00
adfd9c

36

OKcubl
yriepoja, ux
pusnveckue u
XUMUYECKHe
CBOMCTBA.
DKoIoruyeckue
npobIembl,
CBSI3aHHBIE C
OKCHJIOM
yraepoza (IV)

bubnuorexa LIOK
https://m.edsoo.ru/00
adfcbe

37

YrosbHas
KHCJIOTa U eé

COJIH

buonuorexa [HOK
https://m.edsoo.ru/00
ae006¢

[MpaxkTuueckas
pabora Ne 4 no
TemMe
"Tlony4eHue
YTIEKUCIIOTO
rasa.
KauecTBeHHas
peaxius Ha
kapOoHaT-nuoH"

bubmuorexa [TOK
https://m.edsoo.ru/00
ae027e

39

[TepBonauanbn
ble MOHATHS 00
OpraHuYecKMx

Bbubanorexa [IOK
https://m.edsoo.ru/00
ac054¢




BEIIIECTBAX Kak
0 COeTMHEHUSIX
yriepoja

40

Kpemumii n ero
COC/IUHEHUS

Bubnnorexa LIOK
https://m.edsoo.ru/00
ac080a

41

[IpaxkTnueckas
pabora Ne 5.
Pemenue
IKCIIEPUMEHTAI
bHBIX 337144 110
TeMe
«Baxnuenmme
HEeMeTaJlJIbl U
7.4
COCIUHEHUA»

bubmorexka LIOK
https://m.edsoo.ru/00
ae0bf2

42

KonTtponsHas
pabota Ne3 o
TeMe
«Baxneiinme
HEMETAJLIIbI U
HX
COCIAHMHEHHUA»

bubnuotexa [HIOK
https://m.edsoo.ru/00
aelel8

43

O6mmas
XapakTepHCTHKA
XHMHYECCKHX
INEMEHTOB —
MeTaJlJIOB.
MeTtannu4deckas
CBA3bL U
MeTaJJIHyecKas
KpHCTAJIIIHYECK
as pemerka.
DuszHyeckue
CBOHCTBA
METAaJIJIOB

bubnnorexa [IOK
https://m.edsoo.ru/00
acl03e

44

XHUMHUYECKHE
CBOMCTBaA
METAJLIOB.
DNEKTPOXUMHY
eCKHUH paf
HaNpAKEHUH
METaJLJIOB

bubnmorexa [JOK
https://m.edsoo.ru/00
aecl156

45

Obuue
CIIoco0bI
MMOJIYYCHHS

Bbubanorexa [IOK
https://m.edsoo.ru/00
ael156




METAaJIJIOB.
Cnnagsbl.
Brruucienus mno
YPaBHECHUAM
XHMHUYECKHX
peaKuui, eciu

OJIMH U3
peareHToB
COJICPIKUT
IPUMECH

46 [Tonsarue o bubnuorexa LIOK
KOPPO3HH https://m.edsoo.1u/00
METaJIJIOB acl278

47 [Ilesiounsie butauoreka [HIOK
METaJLTBI https://m.edsoo.ru/00

acl4b2
48 OKCcHIBI H bubmuoreka [HOK
T'HJIPOKCH/IbI https://m.edsoo.ru/00
HATPUS U KaJus ael4b2

49 [enouno3emen bubnmorexa [IOK
bHBIC METaAJLIIbI https://m.edsoo.ru/00
— KanbIUH aelS5el
MarHui

50 Baxneiimue Bubnuorexa [[OK
COCIUHEHUS https://m.edsoo.ru/00
KaJIbLIM acl5e8

51 O600menue u
CHCTeMaTH3alH
51 3HAHMI

52 KécrrocTs bubanorexa [IOK
BOJIBI M https://m.edsoo.ru/00
cnocoOwI ¢ acl886
yCTpaHECHHA

33 [IpakTnyeckas bubnuoreka [JOK
pabota Ne 6 o https://m.edsoo.ru/00
TEME aclae8
"JKeécTrrocTh
BOJBI U METO/IbI
eé ycrpaHeHus"

54 AIIOMHHHH bubnuoreka [JOK
https://m.edsoo.ru/00
aelc6H4

55 AmdoTepHbie bubmuoreka LIOK

cBOiicTBA https://m.edsoo.ru/00
OKCHIA U aelc64d

THAPOKCHIA




56 Keneso bubmorexa [JOK
https://m.edsoo.ru/00
ae1d86

57 OKkcuael, Bubnnorexa [IOK
I'MJIPOKCH/IBI U https://m.edsoo.ru/00
COJIM JKee3a ae35e6
(IT) u xene3a
(1I1)

58 O0o01eHNE H
CHCTEMaTH3alH
s 3HAHUIA

59 [TpakTuyeckas bubmoreka LIOK
pabora Ne 7. https://m.edsoo.ru/00
Pemenue ac3ded
IKCIIEPUMEHTAI
bHBIX 3a/1a4 110
TEeMe
«Baxneiimue
MeTaJLIbl U X
COETMHEHMSI»

60 Bbraucienus mo butmmoreka [JOK
YpaBHEHUSIM https://m.edsoo.ru/00
XHMHYECKHX acl750
peakiui, eciu
OJIHH U3
pearcHTOB JIaH B
M30BITKE WITH
COJIEPIKHUT
IIPUMECH.

Boraucnenus
MACCOBOM /101K
BbIXO/1a
MPOIYKTa
peaxiuu

61 O0600mmenue 1 bubmuorexa [TOK
CUCTEMATH3AIIH https://m.edsoo.ru/00
1 3HAHU ae3150

62 KonrpoabHas bubmmorexa [IOK
pabora Ned o https://m.edsoo.ru/00
TEeMe ac3150
«Baxneimue
MeTaJIbl U UX
COCTUHCHMSI

63 Bemecrsa u bubimorexa LIOK

MaTtepualsl B
ITOBCEIHEBHOMN

https://m.edsoo.ru/00
ae3f50




[TPOT'PAMME

HKHUIHU
yesoBeKa
64 XumMuueckoe 1 bubnuoreka [HOK
3arpsa3HeHHE https://m.edsoo.ru/00
OKpyKatome ae4270
cpelibl
65 Poub Xxumuu B 1 bubmorexka LIOK
peleHH https://m.edsoo.ru/00
IKOJIOTHUECKHX ac4270
npodiem
66 PesepeHbIi 1 bubnuoreka [JOK
YPOK. https://m.edsoo.ru/00
O0600uieHue 1 ae0d0a
cUcTeMaTHU3aIu
A 3HAHUH
67 PeseprHblil 1 bubnuoreka [IOK
YPpOK. https://m.edsoo.ru/00
O6o0enue 1 adb33c¢
cHCTEMaTH3aIH
s 3HAHUI
68 PesepBHblit | bubmuoreka [{IOK
YPOK. https://m.edsoo.ru/00
O0001EeHHne H ad9cb2
cucTemMaTH3allH
s 3HAHUH
OBIIEE 68
KOJIMYECTBO
YACOB I10




OLHEHOYHBIE MATEPHAJIBI U151 TEKYIIEI'O TEMATHYECKOI'O KOHTPOJIS 1O
KAXK/I0OU TEME
KonTpoasnas padora Ne 1 no teme «BemecTsa 1 XuMu4ecKue peakium»

8 Kiacc

Kojundukatop nposepseMbIx 2JI€MEHTOB COJAEPKaHHUs U TPEOOBAHHH K YPOBHIO MTOAIOTOBKH
00yUanmxcs

[IpoBepsiemble npeaMETHEIE
pe3yabTaThl

Kon

Metanpeamer
HBIH pe3yJbTar

YpoBeHb
CIIOKHOCT
H:

MaxkcumaneHbIH
Oaut 3a 3ajaHue

WmocTpupoBaTh B3aUMOCBA3EL
OCHOBHBIX XHMHYECKHX

MOHATHNA W TIPUMEHSTh 3TH TTOHITHS
HpU OIUCAHUU

BCHICCTB U HX MPEBpalICHUN

1.1

MII 1.1.1;
1.1.4;

b

MJ’IJ’II—OCTPHPOB&TL B3dHMMOCBA3b
OCHOBHbBIX XUMHYECCKHX

TIOHATHH H IMMPHMCHATE 2TH IMOHATHA
[pH OIMUCAHHH

BCHICCTB M HX l'[pCB'paI_LICHHﬁ

1.1

MHHIOCTpHpOBaTB B3dHMOCBA3b
OCHOBHBIX XHMHYECKHX

MOHATUH U IPUMEHATD 3TU MOHATHS
NpH ONHCAHUU BELUIECTB U UX
[peBpalLeHUH

1.6

MIT 1.1.1;
1.1.4;

OHpC,[[ﬁJISITb BaJICHTHOCTE aTOMOB
3JIEMECHTOB B GH}{aprlX
COCAHHCHHAX

BBIMUCIATE MACCOBYIO OO
XHUMHUYECKOr'o 31eMeHTa 1o popmyie
COCTHHEHUSA

1.6

MII 1.1.1;
1.1.4;

BBIYHCIATE OTHOCHTEIBHY IO
MOJIEKYJISIPHYEO H MOJISIPHYIO Macchl
BEILECTB

anMEHH'['b OCHOBHBIEC 0[]ep3LLHH
MBICIHUTEIBHON JCATCIEHOCTH:
aHAIIM3 ¥ CHHTE3, CPABHEHHE,
000011eHKE,

CHCTCMATH3alHI0, IG]&CCI/Id)HKaL[HEO,
BBISIBIICHHE PUYUHHO
CIIE/ICTBEHHBIX CBsA3CH — U1
H3yUeHHs CBOWMCTB BEIIECTB M
XUMHYECKHX PEaKIIHii;
€CTECTBEHHO-HAYYHBIE METO/Ibl
MO3HaHUs — HAOJII0IEHHE,
HU3MEPCHHE, MOJICTHPOBAHNUE,

1.3

MIT 1.1.1;
1.1.4




IKCTIEPUMEHT (peaabHbIH U
MBICJIEHHBbIH )

8 KnaccudunupoBats XUMHYECKHE 1.4 MIT 1.1.6 IT

peakiiuu (1Mo KOJTUYECTBY U COCTABY
YYacTBYIOIUX B peakI[iH BEIIECTB,
O TEILUIOBOMY 3(PdeKTy)

9 PackpbiBaTh CMBICIT 3aKOHOB 1.5 MIT 1.1.6 I1

COXpaHEHHs MacChI

BEIIECTB, MTOCTOAHCTBA COCTABA,
ATOMHO-MOJICKYJIIPHOI'O YYEHUS,
3aKoHa ABOTajipo

Bceero 3aganuit — 9, U3 HUX 110 YPOBHIO CllokHOCTH: b —6; [T — 3.
MaxkcumanbHblil iepBUYHbIN O6amt — 12

CuceTeMa ONleHHUBAHHS

OteeT Ha kaxgoe u3 3amanuii 1,2,3,4,5,6 oneunsaercsa 10anmom.
OrtBeT Ha kaxaoe u3 3aganuii 7,8, 9 onenusaercs ot 0 1o 2 6amios.

No zamanus

COHEP?R‘RIIHB BEPHOI0 OTBETA H YKa3aHHHA K OLEHHBAHHIO

banner

7

OTBeT NpaBUILHBIN U MOMHBIN, COAEPIKUT CNEAYIOLINE
9IEMEHTBHI.

e [IpaBWIBHO BEIOpaH IPUOOP

e [IpaBunbHOE HA3BaHHE METO/IA Pa3AeIeHHS

[TpaBuibHO 3amKCcaHbl JIBa SJIEMEHTa OTBETa

HpaBHHBHO 3alluCaHbl 0JMH 3JIEMCHTA OTBETA

HeBepHO 3alTHCaHbI 3JICMCHTHI OTBCTA

MaxkcuManbHBIH Oar

PSS |[—= |2

OTBeT NpaBUIIbLHBII U OIHBIH, COAEPKUT CAEAYIOIINAES
3JIEMEHTBI:
* VYpaBHEHHE 3alIHCAHO BEPHO
(JlornMcanbl MPOIYIIEHHBIE BEIECTBA, €CIH OHH OBLIH,
1 (popmMyJia MPOIYKTa COOTBETCTBYET YCIOBUIO)

o  KodpdunueHTs paccTasiaeHsl BEpHO (s peakuuu (1)
Bece koapuumentsl = 1, s peaxiguu (2)
koo dunment 2 nepen NaCl).

e Tum peakuuu ykasaH BEPHO.

HpaBHHbI{O 3daIIHCaHBl IBa 2JICMCHTA OTBCTA

npaBMJ]bHO 3alHcaHbl OJ1HH JIEMEHTA OTBETA




)

HCBEpHO 3almuCaHbl 2JIEMCHTEI OTBCTA

9 3anaHue BBINOIHEHO MOJHOCTBIO: BCE JIEMEHTHI ((opmyiia, 2
M, pac4ért, e IMHULBI) IPUCYTCTBYIOT.

Jonymena ogxa ourrOka (orcyTcTByer ¢popmyia, wim M, wim | |
eIMHULIBI U3MEPEHUs, HIIH HEBEPHOE OKPYTIIEHHE, HO Pacuér B
1IEJIOM BepeH).

3amaHue HE BHINOJIHEHO (HeBepHas opmyia, rpybas ommbka | 0
B pacuéTe, UM OTBET OTCYTCTBYET).

MaxkcumanbsHbIH a1 2

MaxkcumaibHbIi HepBHYHBINA Oalli1 32 BhINIOIHEHHE paboThl — 16

Tabauia nepeBosa 6aI0B B OTMETKH 10 MATHOALIBHOM 1IKasIe

OTtMeTKa 1o OATHOAIILHON HIKaje «2» «3» «y «S5»

[Tepsuunsie Gasuibl 0-5 6-8 9-10 11-12

[MpononxutensHOCTH padoThl 40 MUHYT (1 ypOK)

Yacrs 1

(3amanus 6a30BOr0 YpOBHS CIIOAKHOCTH, 1 Oayll 3a KayK10€¢ NPaBHIIBHOE BHITIOJIHEHHE)

1. Tlpeamerom M3ydeHHs XMMHUH ABJISAIOTCS BEIECTBA. BHUMATENBHO PACCMOTPHTE NPE/IOKEHHBIE
pPHUCYHKH. YKa)KUTE HOMEP PUCYHKA, Ha KOTOPOM M300paxeén 00BLeKT, coaepKanuii
MHJIMBH/IyalIbHO€ XMMHYECKOE BEILIECTBO.

Pue. | Puc. 2 Puc 3

2. [llpespalueHue OJHUX BELIECTB B APYTHE HA3BIBACTCS XUMUYECKOI peakurer. YKaxure, B X0/1e
KaKOro U3 NPUBEAEHHBIX HHKE NPOLIECCOB NPOTEKAET XMMHUYECKas PEaKiius.
A. Ileperarupanune kanara. b. Karanue na cankax. B. Pkapiienue eJe3Hoi Jonarhl.

3.CooTHecHTe:

SAsnenus [Tpumeps! sBieHui
1. puznyeckue a) MCrapeHue BoJIbl U3 PeKH
2. XMMHUECKHE ABJICHHS 0) pacnpocTpaHeHHE 3anaxa CHpTa

B) THHEHHE Msca

r) obpasoBanue HHes

I.I) PHKABJICHHUE I'BO31A

4. Onpenenuts BaJIGHTHOCTH 3JIEMEHTOB 110 (POpMYJIe BELECTBA:
A.AI203 B. K2S B.SO2 T. As205



5. Umeetca cnenyrommii nepeueHb XuMuueckux Beutects: kanuil (K), noa (I), moaun xanus (K1),
rujipokcu 6apus (Ba(OH)2), cepnas kucnora (H2S04), cynbdar 6apus (BaSO4)

W3 npuBeASHHOTO MepedHs BEIECTB BHIOEPUTE COeIMHEHNE, cocTosuiee u3 atoMoB TPEX seMenToB.
BhI4uCIUTE MACCOBYIO JIOJII0 KUCTIOPOa B 3TOM coeiMHeHHH. OTBET MOATBEPANTE PacHETOM.

6.B rabnuiie npuBeieHbl HA3BAHUS U XUMHYECKHEe (POPMYJIbl HEKOTOPBIX ra3000pa3HbIX BEIIECTB.

Brruucnure MOJISIPHBIC MACChI KaXJ10ro M3 ra3oB.

N2 n/ MonmAapHaa Macca,
HazeaMMe BelulecTea dopmyna
n r/monb
* YrapHbii ras Co |:|
3 YrAeKucnbliA ras O, |:l :
YRLREdamgia.rd

Yacrts 2

(3adanus noavlweHHO020 YPOBHS C10MHCHOCMU, 2 Danid 3a Kaxcooe NPAasiibHoe 8bINOIHeHUe)

7. U3 npubopoB, H300pakEHHBIX HA PUCYHKAX, BEIOEPHTE TOT, C MOMOLIBLIK KOTOPOI0 MOXKHO Pa3/Ie/IuTh
CMecCh KeNe3HBIX OIMUIOK U nopomika cepbl. Kakoii MeTos pa3zieneHus BeneCTB MPH ATOM HCIIONIB3yeTcs?
[Touemy npubop, n306paxEHHBIN HA IPYTOM PUCYHKE, HE MOKET OBITh HCIIOIB30BaH I Pa3aeneHns

CMECH KEJIC3HBIX OMHJIOK M ITOPOIIKa Cepbl?

BymascH b = PuawTpyemasn
ety §. \ L™ eMech
S )
¥ N g Boponka
ﬁ
Munkrpar

Prc.l Puc.2

8. B 3aBHCHMOCTH OT YHCJIA U COCTABA BELIECTB, BCTYMAIONINX B XUMHUYECKYIO PEAKIHIO H
00pa3yIolMxcst B pe3yabTaTe HeE, pasiuyaioT peakiuui COeMHeHUS, Pa3IoKeHHs, 3aMelieHns 1 odMeHa.
Beibepute JIKOBYIO peakmuio (1) uau (2) 3anuiuTe ee, pacctaBbre KOAQMHUIUCHTHI H YKaKUTE €€ THIL.
(1) xeneszo + ... — cynbdun xenesa(ll);

(2) xnopuj Kanblus + kKapOboHAT HATPUS — KapOOHAT KallbLMs + XJIOpH/L HATPHUS.

9. Pemnte 3agauy. Haiigute KonnuecTBO BelleCcTBa BOAbI, KoTopoe HaxoauTcs B 200 r BOIbI.

KonrTpoabuas padora Ne 2
no reme «Kucnopoa. Bonopoxa. Boaa»
8 Kiace
KomudukaTop nposepsieMbIX 31eMEHTOB CO/IePKAHUA U TPeOOBAHNH K YPOBHIO MOATOTOBKH
o0y4aonuxcs



/11

[TpoBepsiembie
MIPEAMETHBIC Pe3yNbTaThl

Kon
KD2C

MeraripemeTH
BIH pe3ynbTaT

YpoBeHb

CIIOKHOCTH:

b/I1

MakcuManbHbIH
0an 3a 3aj1aHue

Buiasiers cucremMoit
XHMHAYECKHX 3HAHHI A
YMETh NMPUMEHATH
CHUCTEMY XMMHUYCCKHX
3HAHMI, KOTOpas
BKJIFOYAET: BayKHEHIIe
XHMHYECKHE TTOHATHS:
XUMHYECKHH DJIEMEHT,
aToM, MOJIEKYJIa,
BEILIECTBO, IPOCTOEC H
CJIOXKHOE BEILIECTBO

MIT 1.1.1

b

VmMmenne
XapakTepu30BaTh
(pu3HUecKue u
XHMHYECKHAE CBOHCTBA
MPOCTHIX BEIIECTB
(xucmopo, 030H,
BOJ10pO/1, TpaduT, anmas,
KpeMHHH, a30t, pocdop,
cepa, XJIop, HaTpHi,
Kanui, Maruui,
KaJlbIIMA, AlIFOMUHHHA,
KeJe30)

4.2

MII.1.2.1;
1.2.3

YMeHue nporHo3upoBaTh
H XapaKTepPH30BaTh
CBOICTBA BEIIECTB B
3aBHCHMOCTH OT HX
cocTaBa ¥ CTPOEHUS,
NPUMEHEHHE BEIIECTB B
3aBHCHMOCTH OT HX
CBOWCTRB, BO3MOKHOCTh
MIPOTEKAHUA XUMHUUECKUX
IpeBpallEHUH B pa3-
JIMYHBIX YCIIOBUSAX

1.1

MIT1.1.5:1.2.4

[Tomy4enue kucnopoaa u
M3YUYEHHE €r0 CBONCTB;
MOJIy4YeHHE BOJ0POA

M U3YYEHHE €r0 CBONCTB;
IOJTy4€HHE YTIICKUCIIOrO
rasa v u3y4eHHe ero
CBOWCTB; MOJyYeHHe
aMMHaKa U H3Y4CHHE €TO
CBOWCTB

4.10

MII 1.2.1

VYmMenue
XapaKTePH30BaTh
(usHyeckue u
XUMHUYECKHE CBOMCTBA
CJIO’KHBIX BEIIECCTB, B

1.2

MIT1.2.1;1.2.3




TOM YUCIIE UX BOJIHBIX
pacTBOpoOB (BoJIa,
aMMHAK, XJIOPOBOAOPO,
CEpOBOIOPOJI, OKCHIBI U
THIPOKCH/IbI METAJLIIOB
[-ITA rpynn, antoMuHHA,
meau (I1), uunka, xkenesa
(II u I1I), oxcuaer
yraeposaa (11 u IV),
kpemuus (IV), azora u
docdopa (111 u V), cepsi
(I'V u VI), cepuncras,
cepHas, a30TUCTas,
aszotHas, pochopuas,
yrojibHasi, KpeMHHAEBas
KHCJIOTA U UX COJIU)

Ymenue
XapaKkTepu3oBaTh
(usuveckue u
XUMHUYECKHE CBOICTBA:
HPOCTHIX BEILLECTB
(KHCII0pOJ1, 030H,
BOJIOpO, rpadur, anmas,
KpemHwuii, azor, gocdop,
cepa, XJIop, HaTpuii,
KaJTHil, MarHHii,
KaJbLMHA, AJIIOMUHUH,
JKEJIC30) H CI0KHBIX
BEILIECTB, B TOM YHCIIE UX
BOJIHBIX PacTBOPOB
(Boga, aMMHaK,
XJIOPOBOJ1I0PO/1,
CCPOBOJIOPO, OKCHJIBI U
MJIPOKCH/IBI METAJLIIOB
[-ITA rpymnmn, anoMUAHHS,
meau (11), nunka, xenesa
(IT n I1T), okcuupbl
yraepoaa (I u 1IV),
kpemuus (IV), azora u
¢pocdopa (111 u V), cepsl
(IV u VI), cepuucras,
cepHasl, a3oTucTas,
azoTHas, pochopHas,
yroabHas, KpeMHUEBas
KHCJIOTA U UX COJIH)

4.6

MIT 1.2.1; 1.2.3

YMeHHe BLIMHCIATh
(ITpOBOAMTE PACUETHI)
MacCOBYIO J0JIK0
BEILIECTBA B PACTBOPE

Vit

MIT 1.1.6

VYMmeHnue
XapaKkTepu30BaTh
(pusnyecKre u

4.6

MIT1.2.1;1.2.3




XUMHYECKHUE CBOMCTBA
CIIOKHBIX BEILECTB, B
TOM UHCJIE UX BOJIHBIX
pacTBopoB (Bojaa,
aMMHaK, XJI0pPOBOJ0OPO/1,
CEPOBOIOPOJI, OKCHIbI U
FHAPOKCHIBI METAJLIIOB
[-IIA rpynn, anioMuHuA,
meau (11), nunka, xkemnesa
(IT u IIT), okcu bl
yraepogaa (11 u IV),
kpemuus (IV), azora u
(hocdopa (Il u V), cepsl
(IV u VI), cepuucras,
cepHas, a30THCTas,
azotHas, ¢hochopHas,
yroJjibHasi, KpeMHHeBas
KUCIOTA U HX COJIH)

Bcero 3aganuii — 8, U3 HUX MO YPOBHIO ciokHOCTH: b — 6; T — 2.
MakcumanbHblil nepBHYHBINA Oamt — 11

CHcTeMa OlleHHUBAHHS

OtBeT Ha kaxkgoe u3 3aganuii 1,2,3,4,5,6 onennBaerca 10amiom.
Orer Ha kax10e U3 3ajanui 7,8 ouenusaercs ot 0 10 2 dasuios.

7 3ajaHue BBITIOJHEHO MOJIHOCTBIO: Bee 2ieMeHTsl (opmyna, M, | 2
pacuéT, ¢AMHUIIBI) IPUCYTCTBYIOT.

Jonymena ojHa ommbka (otcyrerByer popmyia, win M, win 1
CAUHHIBI U3MEPCHHA, HIIH HEBEPHOC OKPYIJTIEHHE, HO pacqéT B
IIEJIOM BEPEH).

3ajlaHue He BBINIOJIHEHO (HeBepHas opmyia, rpydas omubdka s | 0
pacy€Te, WM OTBET OTCYTCTBYET).

8 [TpaBuiibHO 3anucanbl TPH YpPaBHEHUS peaKMii Ha3BaHUs 3
MPOIYKTOB 3aITHCaHbl BEPHO
[IpaBuJIbHO 3anMCaHBl ABA YPABHEHUS peaKkiuiii 2
[TpaBHIBHO 3aMMCAHO OJTHO YPABHCHHE PCaKIUu 1
Bce ypaBHeHHsI CXEMbl 3alHCaHbl HEBEPHO 0

Tabnuua nepesoga OaoB B OTMETKH 110 NATHOANIBHOHN LIKaje

OrMeTKa 110 nAaTHOAIILHON [IKaie «2» «3» «d» «5»

[lepBuynbIC HaIbI 0-4 5-7 8-9 10-11

[IponomxurensHocTs padbothl 40 MUHYT (1 YypoOK)

Yacrs 1
(3adanusa bazoeoco ypoeus croxcnocmu, 1 bani 3a Kaxcooe npasiuibHoe 8bINOIHEHIE)




1. Beibepute aBa BHICKA3bIBAHKSA, B KOTOPBIX TOBOPUTCS O BOAOPOAE KAK O XHMHIECCKOM MICMCHTE:
1)  Bopopoa BXoauT B cOCTaB GOJBIIMHCTBA OPraHMYECKUX COEIMHEHMI
2) Bomopon — camblii NErkuii ras
3) BomopoaoMm 3amoHIIOT BO3AYLIHbIE APk
4) Bomopoj cofepskUTCs B BYJIKAHHYECKHX Ta3ax
5) Monekyna MeTaHa COAEPIKUT YEThIPe aTOMa BOIOPO/1a
2. 13 npe uioskeHHOTo nepeyus (pU3n4eCKuX CBOMCTB BBITUILIMTE T€, KOTOPbIE OTHOCATCS K KUCIOPOLY.
ArperaTnoe cocrosinne (TBEpIOE, )KHIKOE, Ta3000pa3HOEL)
Ber (becuBeTHbI, roimy0oH, KEITO-3e1EHBIN, OypHbIii)
3anmax (6e3 3anaxa, pe3kuil yaymaomuil, pe3kuil cnernuduueckuii)
PacTBopumocTh B Bojie: XOPOIIO PaCTBOPHMBIH BEIIECTBO, IUIOXO PACTBOPUMOE BEIECTBO,
HCPacTBOPHMOC BELIECTBO.
3.Bbibepure jiBa BEpHBIX YTBEPK/ICHUS O COCTABE BO3/yXa:
Bosmyx — 310 MHAMBHIyallbHOE BELIECTBO.
Kucnopon B Bozgyxe HEOOXOAUM JUIs JIBIXaHUS.
A30T B BO31yX€E TOANEP/KUBAET TOPEHHE.
Yrnekucblii ra3 BXOAUT B COCTAB BO3/1yXa.
Bo3nyx He coaepkUT HHEPTHBIX ra3oB.
4 [Ipu nonydenun Botoposia B arrapare Kurra ucnosns3yor:
[{nHk 1 BOLY
2. Menp 1 COMIHYIO KUCIIOTY
3. LIMHK ¥ CONSIHYIO KMCIOTY
4. JKeneso v a30THYH KHCIIOTY
5.Kakue 1Ba yTBEps;KACHHS BEPHBI IS XAPAKTEPUCTHKH AHOMATBHBIX (H3MYECKUX CBOHCTB BOBI?
A. Hanmenbiuas neTydects Cpefid COSIMHEHNN BOJOPOAA C dJIEMEHTAMHU TTOATPYIIBI KHCIIOpOaa
b. ITposiBaisieT aHOMaNbHO HU3KYIO TEMIIEPATYPY KUIIEHHS CPey COSAHHEHHH BOIOPO/a C IeMEHTaMH
NOATPYIIBI KUCTIOpOia
B. Haubonee Bbicokas TeronpoBOHOCTb U3 BCEX JKHIKOCTEH
[". [1pn noHWAKEHUH TeMIIEpPaTyphl INIOTHOCTh
paBHOMepHO ymeHbaetes [{. Hanbonbuias
IJIOTHOCTB 1pU Temnepatype 0 rpaaycos.
6.YcTaHOBUTE COOTBETCTBHE MEKIY MCXOIHBIMH BEIIECTBAMH H MPOJAYKTAMH PEaKIIHH.

o W b —

Hcxoouwle gewgecmeaa IIpodykmel peaxkyuu

1) H,O + Na,O. a) NaOH + H.

2) NaOH + CO.. 6) NaCl + H,O.

3) Na + H;0. B) NaOH.

4) NaOH + HCL r) Na,COs; + HO.
Yacrs 2

7. B Boge maccoit 250 T pacTBOPUIIH XJIOPU HATPHUS Maccoii 25 r. Onpeien MacCoBYIO JI0JT0
COJIM B TIOJIYy4eHHOM pacTBope. OTBET Aail B MPOLEHTaX ¢ TOYHOCTHIO JI0 COTHIX.

8.CocTaBbTe ypaBHEHHUs peaKlinil B3auMO/IEHCTBHSA C BOJIOH CIIE/IYIOIIHX BELIECTB: KaJlisl, KaJlbLIHs,
OKCH/J1a JIUTHs. YKaXKUTe Ha3BaHM BEUICCTB, 00Opa3yOIUXCs B PE3YJIbTaTe PEeaKivH.

KonrTpoasnas padora Ne 3 1o teme «OCHOBHBIE KJ1aCChl HEOPTAHUYECKUX COEIMHEHUI



8 Kmacc
Koanpukarop npoepsieMbIX 3JieMEHTOB CO/epPKAHUSA H TPeOOBAHMI K YPOBHIO OATOTOBKH
o0yvarommuxcs

Ne IIpoBepsiembie Kon MeranpenMerHsl | ¥ poBeHb MaxkcumanbHbIH
/1 npeIMeTHbIE K9C il pesynbTar cloKHOCTH: | Oas 3a 3aj1aHue
PE3YNIbTATEI b/T1

1 YMeHue 4.1 MIT 1.1.2 b 1
KJIacCH(pHITMPOBAT
b HEOpraHU4ecKue
BEILIECTBA

2 | Onpenenarhb 4.1 MIT 1.1.2 b 1
NPUHAUIEKHOCTD
BEILECTB K
OIpeeICHHOMY
Kiaccy
COEMHEHHI 110
dopmynam

3 Onpenenars 4.1 MIT 1.1.2 b 1
MPUHAIJICHKHOCTh
BECILIECTB K
orpejle/IEeHHOMY
KJaccy
COETUHEHHI 110
(hopmynam

4 | Onpenensathb 4.1 MIT 1.1.2 b 1
MPUHAIEKHOCTb
BEIIECTB K
OTIpeIeICHHOMY
Kiaccy
COEJIMHEHMIT 110
dhopmynam

5 | YMmenue 1.2 MIT1.2.1;1.23 | b 2
XapakTepH30BaTh
(dbusuueckue u
XHMHYECKHe
CBOHCTBA CIIOKHBIX
BEIIECTB, B TOM
YUCJIE UX BOIHBIX
pacTBOpoOB (BOAA,
aMMHaK,
XJIOPOBOIOPOI,
CEPOBOIOPO/I,
OKCH/IBI B
THUAPOKCHIIBI
metaaoB [-1TA




TPYII, TFOMHHUS,
menu (11), nunHka,
wenesa (II u I1I),
OKCHIBI yTiepoia
(Il u 1V), kpemuus
(IV), a3ora n
hocdopa (1L u V),
cepsl (IV 1 VI),
CepHHCTAs, CepHas,
a30THCTast, a30THAs,
dochopnas,
yrojbHas,
KpeMHHeBast
KHCIIOTa U UX COJIH)

YMeHue
XapakTepHu30BaTh
(hbusuueckue n
XUMHUYECKHE
CBOMHCTBA CIIOKHBIX
BEIIECTB, B TOM
YHCJIE MX BOJIHBIX
pacTBOpOB (BOja,
aMMHaK,
XJIOPOBO10PO/I,
CEpPOBOJIOPO/I,
OKCH/IBI B
THIPOKCH BT
metasos [-1TA
TPy, aTIOMUHUS,
mvenu (11), upHka,
senesa (11 u I1T),
OKCHJIBI YTIIepoa
(IT u IV), kpemuus
(IV), azora n
dochopa (I u V),
cepol (IV u VI),
CepHHCTas1, cepHas,
a30THCTast, a30THAas,
hochopHas,
yroJbHas,
KpeMHHUEBas
KHCJIOTa U UX COJIH)

MII1.2.1;1.2.3

Ymenue
COCTARJIATE

4.12

MIT 1.3.3




MOJIEKYJIAPHBIE U
HOHHBIE
YPaBHEHHS
peakiuii, B TOM
HHCIIE
MOATBEPHAAIOLINX
TEHETHYECKYIO
B3aUMOCBA3b
MEKI1Y HUMH

8 VYMmenue 7.1 MII 1.1.6 I1 3
BBIYHUCIIATH
(IpoBOIUTE
pacuéTsl)
KOJIMYECTBO
BEIIECTBA H €70
maccy, 00bem

rason

Bceero 3aganuii — 8, n3 HUX 1o ypoBHio cnosknoctu: b — 6; [T — 2.
MaxkcumanbHbIi nepBUYHBINR 6amt — 17

CucremMa olleHHBAHHA

OTBeT Ha Kaxgoe 13 3aganui 1,2,3,4, onenuBactea 10ammom.
OrtBet Ha 3aganue 5 ot 0 10 2 6anoB.

Oreet Ha 3anaHus 6,7, ounenusarorcs ot 0 1o 4 damsios.
Ortsert Ha 3aganue 8§ onenusaercs ot 0 1o 3 6annos

Ne CO,[[CP)K&HHC BEPHOI'0 OTBCTA H YKa3aHHA K OLICHHBaHHID
3aJdHHA

bamner

5 OTBET NpaBUABHBIH U MOJHBIN, COACPKUT CIICAYIOIINE AIIEMCHTHI:

* [IpaBMIBHO yKa3aHbl BEIIECTBA, C KOTOPBIMU Pearupyer
COJITHAA KHCJIOTA

¢ 3anucaHo MOJEKYIAPHOE YPaBHEHUE OJHON M3 BO3MOKHBIX
peaKuuit ¢ NpaBIIbHO paccTaBIeHHBIMU KO3 (P dHIIHeHTaMu

[IpaBuibHO 3amucanbl JIBa JIEMEHTA OTBETA

npaBM.l]bHO 3anydcaH OJ1HMH 3JIEMEHT OTBETA

HeBepuo 3aIIHCAaHbI 3JIEMCHTBI OTBCTA

MaxkcuManLHEIH OTBET

6 [IpaBuibHO 3anKcaHbl YETBIPE YPaBHCHUS PeaKIMi

[IpaBunbHO 3anucaHbl TPH YPaBHEHUS peaKiuii

W || =]

[TpaBunbHO 3amKcaHbl 1Ba YPaBHEHUS PEAKIHil

npaBI/IHBHO 3alMUCaHO OOHO YPaBHCHHUC pCakKlHKH

Bce ypaBHeHHs CXeMbl 3a1IHCAHBI HEBEPHO

MakcumanbHbIA 0an

i ITpaBunbHO 3aNMCaHbI YCTHIPE YPABHCHUSA PCAKLIMH

[TpaBunbHO 3anucanbl TP YpaBHEHUS peakiii

Wk kO =2




ITpaBunbHO 3anucaHbl 1Ba YpaBHEHUs peaKiHi

npaBI/IHBHO 3aluCaHo OJJHO YpaBHCHHE pCaKlUH

Bcee YPaBHCHH CXEMbI 3alTMCaHbl HEBEPHO

MaxkcumanbHbId 0ain

W | S =2

8 OTBeT NpaBUILHBIH U [IOJIHEIH, COACPKUT CIIEAYIOIINE IIEMEHTHIL:
* [IPaBUJIBHO 3alIMCAaHbl YPABHEHUA PEaKLUi, COOTBETCTBYIOIIHMX
YCJIOBHIO 3a/IaHM;

* IPaBUJILHO MTPOU3BEICHBI BEIYACIEHUSA, B KOTOPBIX UCTIONIb3YIOTCSH
HeoOXoAuMble (pU3HUEeCKUe BEIMYUHBI, 33/laHHbIe B YCIOBUU
3aJaHuA;

* B COOTBETCTBUHU € YCIOBUEM 3aJ1aHUS ONpPeEIeIcHa HCKOMas
(hu3HyecKas BeJIMYHHA

[TpaBusIbHO 3aNIMCaHbI /1Ba YJIEMEHTA OTBETA

I IpaBunbHO 3amMKMcaH OJIMH HJIEMEHT OTBETA

Bce 3nemMeHTEI OTBETa 3amicalbl HEBEPHO

MakcuManbHbIi 6aI

o [ D= |

Taﬁnnua nepesoga 0anIoB B OTMETKH 110 MATHOAIIBHON HIKaIe

OTtMeTKa 1o mATHOANIBHOI HIKane «2» «3In «d» «S5»
[lepBuunbie Oanmbl 0-6 7-11 12-15 16-17

[ponomxurensHocTh pabotsl 40 MunyT (1 Ypok)

Yacre 1
1. YcraHoBUTE COOTBETCTBHE MEKY (POPMYJION BEIIECTBA U KJIACCOM, K KOTOPOMY OHO IMPUHAIEKHUT.( ]
Oan)

®OPMYJIA BEIIECTBA KJACC COEJIMHEHUM

1) Ca(OH), A) Kucnora
2) H,S B) Ocnosanne
3) Fe,(SO,), B) Okcnn

4) P,04 ') Conb

2.Cpenu niepeuncieHHbIX (popmyit BeiOepute GopMybl TOJABKO OCHOBHBEIX OKCHI0B (106am):
1.Na,0, MgO, SO,
2.Ca0, CuO, CO,
3.Ba0, FeO, Li,O
4.7n0, AL, 0,, P,O;
3. Cpeau nepeducrieHHBIX BEIECTB KHCI0H cobio siBasiercs (1 6asmn)
a) THAPHUJ MarHus
0) rugpoxkapOoHaT HATPUS
B) FUAPOKCHUJ KAJIbLIUSA
I') THAPOKCOXJIOPH] MEIH
4. Kakoii u3 asiemeHT0oB 00paszyet kucinoTHslit okena? (1 H6amt)



a) CTPOHIIUH

0) cepa

B) KaJbIIHH

') MAarHui

5. C xakuMu U3 NEPEeUYHCICHHBIX BeUlecTB Oy1eT B3aHMOACHCTBOBATE COJISIHAS KUCIIOTA: THAPOKCH
Hatpus, okcua meau (I1), mens, Hutpart cepebpa, okcua kpemuus (IV)? 3anuinnTe MoneKyIspHOe
ypaBHEHHUE OAHOH 13 BO3MOXKHBIX peakuuil. (2 6asuia)

6.[lonuiiy Bo3MOMKHBIC YpaBHEHHS pPeaKIUi, yKaKH1 UX TUI peaknuu (4 banna):

H2S04 + Au=...,

Li+H20=...,

Na20 + H20 = ...

Cu(OH)2+ HNO3 =.....

Yacrtb 2

7.0cy11ecTBUTE LEMOYKY CleIyIoMX MpeBpalieHHii:

a) S — S0O2 — SO3 — H2504 — BaS04 (4 danna)

8.Paccuuraii maccy okxcuaa docdopa (V), KoTopsiii o0pa3yeTcs pu B3auMOACHCTBAN

(pochopa maccoit 3,72r ¢ kuciaopojom (3 damna).

KonTpoannasi padbora Ne 4 o reme «CrpoeHue aroMa. XuMUUeCKast CBA3bY

8 knacce
Kondukarop nposepsieMbIX 2JIeMEHTOB CO/iep:KaHUA M TPeDOBAHMI K YPOBHIO NOATOTOBKH
od0y4arnuxcs
Ne | IIposepsieMble npeAMeTHbBIE Koa | MeranpeaMerHblii | YpoBeHb MaxkcumaiabHbIH
n/ | pe3yabTaThl K2C | pesyabrar CJOKHOCTH | Daj 3a 3a1aHue
n :
b/
1. | PackpbIiBaTh CMBICI OCHOBHBIX 33 MIT 1.1.4 b 1

XHUMHYECKHX MMOHATHI: PO
aToMa, JICKTPOHHBIH CII0I
aToMa, aTOMHAasi OpOUTATIb,
pajauyc aroma,

2 COOTHOCHTE O003HAYECHU, 3.4 MIT1.1.4 b 1
KOTOpbIE UMEIOTCS B TalJ1mIIe
«[Tepuoanueckas cucrema
XHMHUUYECKHX djieMenToB J1. M.
MeneneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHS

dTOMOB XHMHYCCKHX 3JICMCHTOB




(cocTaB u 3apsn sapa, odiiee
YHCIIO HNIEKTPOHOB U
pacnpeeieH|e X 1o
YIEKTPOHHBIM CIIOSM)

COOTHOCHTHL 0D0O3HAYEHuH,
KOTOpPBIC UMEIOTCS B TabJnile
«Ilepuoanyeckas cucrtema
XHUMHYECKHX 3emenToB .M.
MenaeneeBa» ¢ YUCIOBBIMH
XapaKTEePUCTUKAMH CTPOECHUS
aTOMOB XMMHYECKHX IEMEHTOB
(cocTaB u 3apsaj sapa, oOuiece
YHCJIO HJIEKTPOHOB U
pacnpeaeneHue ux 1no
JIEKTPOHHBIM CJIOSM)

3.3

MIIT1.1.4

OnuchiBaTh U XapaKTepHU30BaAThH
Tabnuunyo Gopmy
[Tepuonunueckoit

CUCTEMbI XUMHYECKHUX
DIIEMEHTOB:

pas3in4aTh NOHATHA «IJIaBHaA
NOArpymma

(Arpynmna)» u «nobounas
MoArpyImna

(brpymnma)», Mmasnbie U 00JIbIINE
NePHUO/IbI

3.2

MIT1.1.4

ITpeacrasienue o
NEPUOIUIECKON 3aBHCUMOCTH
CBOMCTB XMMHUECKHX 3JIEMEHTOB
(panuyc atoma,
NIEKTPOOTPHIIATENBHOCTD),
NPOCTBIX U CIOKHBIX BEIIECTB OT
MONOKEHUS DIIEMEHTOB B
[Tepuoanueckoii cucreme (B
MaJbIX TIEPUOJax M TIaBHBIX
MOJArPyIIax) U 1EeKTPOHHOTO
CTPOEHHUs aToMa

3.5

MIT 1.1.4

ONpEEIATh BU1 XUMHAYECKON
CBSA3U (KOBAJICHTHAsl U HOHHAS) B
HEOPTraHUYECKHUX COCANHEHHUAX

3.5

MII 1.1.1

OIPEAECIATh BU XHMHUYECKOM
CBA3H (KOBAJICHTHAs U MOHHAK) B
HEOPraHU4YECKUX COEIMHEHHAX

MIT 1.1.1

YMeHnue onpeaessiTh

BaJIEHTHOCTH U CTETIEHD
OKHCJ/ICHUS XMMUYECKUX
9JIEMEHTOB, 3apsiJi HOHA

3.6

MIT 1.1.5

Ymenue ONpeneniaTb
BaJICHTHOCTHL U CTCIICHb
OKHCJICHHA XHMHYCCKHX

3.6

MIT 1.1.5




DJIEMEHTOB, 3aps]l HOHA
10. | Ymenue onpeaensiTh 3.6 MIT 1.1.5 b 2
BAJICHTHOCTL M CTENEHL
OKHCJICHUSA XUMHYECKHUX
3JICMEHTOB, 3apsJi HOHA
Bcero 3ananuii — 10, u3 HUX no ypoBHI cnoxkHocTH: b —7; I1— 3.
MakcumasbHblii epBUYHbIN baun — 13
Cucrema oueHHBaHHUS
Ortset Ha kaxaoe u3 3aganmii 1,2,3,.4,5,6, 7 onennBaerca 10anmoM.
Otetn! Ha 3aganue 8, 9, 10 ot 0 no 2 6annos.
Ne CopeprxaHue BEpHOTO OTBETA U YKa3aHUS K OLICHHBAHUIO Bannni
3aaHuA
& [TpaBUNBbHO OTIpeCCHA CTCIICHb OKHCIICHUSA AJIEMCHTA 10 2
XMMHYECKOM (hopmyie coemHeHus
Bri6pan n1r000ii Apyroii BapuaHT WM OTBET OTCYTCTBYET. 0
MaxcumanbHbIit 6asi 2
9 [TpaBuIIbHO OTIpEIE/ieHa BBICIIAS CTENIEHb OKUCIEHHS IEMEHTA 110 2
HOMEPY I'PYIIIIbI
BriOpan m000it Apyrod BapyaHT Wik OTBET OTCYTCTBYET. 0
MaxcuManbHbIi 0amn 2
10 OTBeT npaBUIIbHLIN U [TOJIHBII, COACPKUT CIISIYIOLINE FTIEMEHT:
ITpaBunibHO OTIpeieieH OKUCIUTEND U BoccTaHoBuTenb B OBP
BCE TPH COOTBETCTBHS YCTAHOBIICHBI BEPHO. 2
JIOTYLICHA 0HA OInOKa (OAHO COOTBETCTBHE HEBEPHO). 1
JONYIIEHBHI JIBe Uiu bonee omubOK, UM OTBET OTCYTCTBYET. 0
MaxkcumanbHbIi 0asul 2
Tabnuua nepesoja Oa/IoB B OTMETKH 110 NMATHOANIBHOM LIKaje
OTMmeTKa 1o mATHOAUILHOM 1IKalle «2» «3» «» «5»
[TepBuuHbIe OB 0-5 6-8 9-11 12-13

[TponomxurensHocTs padborsl 40 MunyT (1 ypok)

1.Ha pucynke u3o0paxena MOZIellb aToMa:

&

KakoMy XMMHYECKOMY JIEMEHTY OHA COOTBETCTBYET?
1) Amomunnio 2) 6opy 3) asory 4) dochopy




2.ITo nATh 2EKTPOHOB Ha BHEIIHEM IEKTPOHHOM CJI0€ HAXOUTCA B aTOME KaiK/I0TO U3
XHMMHYCCKHX 3JICMCHTOB!
1) Be, B, Li
2) As, Se, Br
3)C, Si, Al
4N, P, As
3.4KcI10 37eKTPOHOB BO BHEIIHEM HJIEKTPOHHOM CJIOE aT0Ma, SJ[p0 KOTOPOTo coeps KT 10 IpoTOHOB,
paBHO

1)8 2)2 3)6 4)4

4.ITopsiikoBBII HOMEP XUMUYECKOTO iemenTa B [lepuoauueckoit cucreme /1. M. Menneneena
COOTBETCTBYET:

1. 4MCay 2NEKTPOHOB B aTOME

2. 3HAYEHMIO BBICIICH BAJEHTHOCTH 3JIeMEHTa 110 KHCIIOpOay

3. 4MCcIly 37CKTPOHOB, HEOCTAIOIHUX [0 3aBEPUICHHS BHCIHETO 3JICKTPOHHOIO €105

4.4KcTy MEKTPOHHBIX CIOEB B ATOME

5.HemeTaJuiMuecKkue CBOICTBA YCHIIHBAIOTCS B PSLy
DN 5 P — As
2 N—-C—>B
IHIN+0 =+ F
4)C — Si — Ge
6.ToJIbKO KOBAJICHTHAs HETIOJISAPHAS CBA3b UMEETCSA B
1) mMonexyiie Bobl
2) kpucTanie SiOs
3) kpucTame KpeMHus
4) monekysie epoKCH/Ia BOIOPOJIa

7.XHUMHUYECKaAA CBA3b B MOJIEKYJIE NH3
1) xoBanenTHas HenoaspHas
2) koBaJIleHTHAsl MOJIAPHAs
3) nounas
4) pomoponHas

8. B KakoM COeITMHEHUH CTerneHb OKHCISHUS a30Ta paBHa +37?
1.Na3N

2.NH3

3.NH4Cl1

4 HNO2

9.MakcumanbHO BO3MOMKHYH CTCIICHL OKHCJIICHHA aTOM CCPBI
IpOoABIACT B COCAMHCHUH
1) HaS
2) H>SO4
3)K2S03
4)SF4
10.YcraHoBHTE COOTBETCTBHE MEM Y CXeMOl OKHUCJIMTEILHO-BOCCTAHOBHTEILHOM peaKumnm 1
CTEIMEHBI0 OKHUCIICHHA BOCCTAHOBHTENA B HEll.



CTEITEHb OKHMCJIEHW S BOCCTAHOBUTEJIA

A)S + H,S04 — SO, + H0 1)0
b) H>05 ™ H>0 + O 2)-+1
B)FeO + C ~ Fe + CO 3)+2
4)-1
5) +6

Konrtpoasnas padora Ne 1 o teme «IloBropenue u yriyodiieHue 3HaHHH OCHOBHBIX pa3/IelioB Kypca &

KJ1acca»
9 knacc
Koaudukarop nposepseMsbIX 3J1€MEHTOB COAEPKAHUA H TPeOOBAHMH K YPOBHIO NOJATOTOBKH
o0yyaromumxcs
Ne | [IposepsieMble npeaMeTHbIE Koa MeTanpeamernblii | YpoBeHb MakcumalbHbIA
n/ | pe3yabTarthl K3C | peszyabrar CJI0KHOCTH | 0aJ 3a 3a1aHHe
n :
b/T1
1. | MmmocTpupoBaTh B3aUMOCBS3b 1.2 MIT 1.1.1 b |
OCHOBHBIX XHMHYECKUX MMOHATUH 1.1.4
U TIPUMCHSATE 3TH NIOHATHS [IPH
OTHMCAHHUH BEIIECTB U HX
npeBpaleHHi
2. | UnmocTpupoBaTh B3aMMOCBS3b L MIT 1.1.4 b 1
OCHOBHBIX XMMHUYECKHX IMOHATHIA
H TIPUMEHSTE 3TH MOHATHS TIPH
OMHCAHWH BEIIECTB M HX
npeBpalleHui
3. | IlpeacraBnenue o I;1 MIT1.1.4 b 1

MEPUOAUUYECKONA 3aBHCHMOCTH
CBOMCTB XMMHUYECKHX 3JIEMEHTOB
(panuyc atoma,
EKTPOOTPHULIATENBHOCTD),
MPOCTBIX M CIIOXKHBIX BEIICCTB OT
MOJIOXKEHUS JIEMEHTOB B
Ilepnoanueckoi cucreme (B
MalbIX MEPUOIAX U TTIaBHBIX
MOArpyIIax) U 3J1eKTPOHHOIO
CTPOEHUS aTOMa

4. | Ymenue oObsCHSITH CBSI3b 2.2 MIT 1.1.4 b 1
TIOJI0XKEHHS DJICMEHTA B
[lepnoanueckou cucteme ¢
YHCIIOBBIMH XapaKTepHCTUKAMHU
CTPOEHHS aTOMOB XUMHYECKHX
HJIEMEHTOB (COCTAaB U 3apsijl 4J1pa,
00111ee YUCIIO ATEKTPOHOB),
pacrpeaeneHueM EKTPOHOB 1O
IHEPreTHYECKUM YPOBHSAM
aTOMOB TIEPBBIX TPEX MEPHOIOB,
KaJIMs M KaJIbIus




YMeHue 0ObACHATD CBSA3b
[MOJIOKEHUA dIEMEHTA B
[Tepuoanucckoii cucTeme ¢
YHCIIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUA aTOMOB XMMHYECKHX
ANIEMEHTOB (COCTaB W 3aps sjapa,
o0lL1ee YUCII0 3ISKTPOHOB),
pacrpeaeicHUEM ICKTPOHOB 10
IHEPreTUIECKUM YPOBHIM
aTOMOB I1€PBBIX TPEX TMIEPHO/I0B,
KaJns ¥ KaJIbIHs

2.2

MIT1.1.4

Brnanenue cucremoit
XUMHYECKHUX 3HAHUI U yMEHHE
MPUMEHSTH CUCTEMY
XMMHYECKUX 3HAHHUH, KOTOpas
BKJIIOMAET BAJKHEI e
XHUMHYECKUE TTOHATHS:
XUMHYCCKHIT YJICMCHT, aToM,
MOJIEKYJIa, BEMIECTBO, MPOCTOE U
CJIOJKHOE BEILECTBO, OHOPO/IHAs
H HEOJHOPOHAS CMECh,
OTHOCHTEJIbHBIE aTOMHAsl U
MOJICKYJISIpHAs Macchl,
KOJIMYECTBO BELIECTBA, MOJIb,
MOJIsIpHas Macca, MOJISIPHBIH
00BEM, OKCHI, KUCIIOTA,
OCHOBaHUe, collb (cpejHss),
XHUMHYCCKas peaKius, peaKkiuu
COEIUHEHUS, PEaKINn
Pa3IoKEHHS, PeaKLH
3aMEILEHHs, PeaKLuH 00OMeHa,
TeroBoi 3pdexT peakunu,
IK30- U IHAOTEPMHUYECCKUE
peakiiuu, pacTBOp, MaccoBas
J10J11 XHMHAYECKOTO JIEMEHTa B
COCIUHEHWH, MAaCCOBast JIOJNS U
NPOLEHTHAs KOHIIEHTpallus
BCIIECTBA B PACTBOPE, AIPO
aroMa, EKTPOHHBIH CIIOH
aToMa, aTOMHasi OpoHTallb,
paanyc atoma, BaJIeHTHOCTb,
CTEeIeHb OKHCIIEHHS, XUMHUYECKasl
CBS13b, YJIEKTPOOTPHUIIATETBEHOCTh,
MOJsSPHAA U HEenoJsipHas
KOBaJICHTHAas CBA3b, HOHHAS
CBSI3b, METAJUIMYECKAS CBS3b,
KpUCTAJLITHYECKas pelérka
(aromHas, HOHHaA,
METAJUTHHYECKAs, MOJIEKYJIspHas),
HOH, KaTHOH, aHHOH, IEKTPOJIMT
M HEIJIEKTPOIIHT,
IJEKTPOJUTHYECKAs!

31

MIT 1.1.1




AHCCOLHALIHA, pEAKIIHH HOHHOT'O
0OMeHa, OKHCIIUTEIbHO-BOCCTA-
HOBMTEIIbHBIC PCAKIIIH,
OKHCITMTEb U BOCCTAHOBUTEb,
OKHMCJICHHE H BOCCTAHOBJICHHUE,
31EKTPOJIN3, XUMUYECKOE
paBHOBecHe, 00paTUMbIE U He-
oOpaTHMEIC peakIHH, CKOPOCTh
XMMHYECKOH PEaKinH,
karanuzarop, [1JIK, koppo3ust
MCETAJIJIOB, CILJIABbI

Ymenue o0BACHATH CBSI3h
TIOJIOKEHHS DJIEMEHTa B
[lepuoanueckoin cucteme ¢
YHCJIOBBIMH XapaKTEPHCTHKAMH
CTPOEHUS aTOMOB XUMHYECKHUX
JIEMEHTOB (COCTaB W 3apsijl 4)1pa,
00111ee YUCIIO ANCKTPOHOB),
pacrpeaeneHueM EKTPOHOB 110
SHEPreTUYeCKUM YPOBHSIM
aTOMOB IIEPBBIX TPEX MEPHOIOB,
KaJIksl B KaJblys

22

MIT 1.1.4

Vmenue OIIpenecidaTb

BAJICHTHOCTL U CTCIICHB
OKHCJIICHHA XHMHYECKHX
JIEMEHTOB, 3dps]Jl HOHAa

1.3

MIT 1.1.5

Onpeensith NPUHAIEKHOCTD
BEILIECTB K ONPEACICHHOMY
KJ1accy COeIHHEHHH 110
dbopmysiam

4.1

MIT1.1.2

10.

MPOTrHO3MPOBATH CBONHCTBA
BEILECTB B

3aBUCHMOCTH OT UX CTPOCHHH,
BO3MOKHOCTH IIPOTEKAHUSA
XUMHYECKHX

NpeBpalleHui B pa3aHIHBIX
YCIIOBHSX;

1.2

MIT1.2.1;1.2.3

11.

XapaKTEPHU30BaTh (OMUCHIBATE)
obiue u cneuupuueckue
XHUMHYECKHE CBOHCTBA IPOCThHIX
M CJIOJKHBIX BELIECTB,
MOJATBEPKIAsi OIUCAHUE
IpHMEpaMH MOJICKYIIAPHBIX U
HOHHBIX YPaBHEHHH
COOTBETCTBYHOIIHX XUMHYECKHUX
peaKiuii;

1.2

MII1.2.1;1.2.3

12

YpaBHEHUs peaKIIHid,
MOATBEPKAAIOIITHX
CYLIECTBOBAHUE TEHETUYECKOMN
CBSI3HU MEK/1y BELICCTBAMM
pa3IUYHBIX KJIACCOB

4.12

MIT1.3.3

YMenue cocraBisiTh

53

MIT1.3.3




MOJICKYJIAPHBIE H HOHHBIE
ypaBHEHUs peakllvi, B TOM
YHUCIIEC OKHCIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIHI

14. | npoBOIMTE pacy€Thl MO 7.1 MIT1.1.6 IT
YPAaBHEHHIO
XHUMHYECKOH peakiuu

Bceero 3ananuii — 14, u3 aux no ypoBHw cinoxuoctu: b — 10; [1—4.
MakcumanbHblii nepBudIHbIN Oamt — 20

Cucrema oneHHBaHNSA
OtBeT Ha Kaxaoe 13 3ananuii 1,2.3,4,.5,6, 7, 8,9, 10 ounenuBaercs 10amiom.
Orteetsl Ha 3agande 11,13, onenuBarores ot 0 1o 2 0aIIoB.
Ortsetsl Ha 3aganue 12,14, ouenmsarorces ot 0 go 3 O6asios.

No COHBP}KaHHe BEPHOI'0 OTBETA H YKa3aHHA K OLICHHUBaHHUIO
3alaHuA

Bannsl

11 OTBeT NpaBUIBHBIA U MOJHBIN, COACPKUT CIEAYIONINE DIEMEHTHI:
¢ [IpaBuibHO cocTaBiieHbl GOPMYJIBI BELIECTB
¢ [IpaBUIILHO COCTABJICGHO YpaBHEHUE

Hp'dBHHbIlO BBITTOJIHCHO JBa 2JICMCHTA 3aJ1aHHA

2

[IpaBuibHO BBINOJIHEH OJMH JIEMEHT 3a/laHus

Bce pmeMeHThI 3anmucanbl HEBEPHO

MakcuMalsHBI 0asuI

12 [IpaBuibHO 3anMcanbl TPH YpaBHEHUS peakinii

[IpaBunbHO 3amucaHbl IBA YPAaBHCHUS PeaKiui

HpaBMano 3anmrucaHo OJJHO YpaBHCHHE pECaKIIUH

Bce YPaBHCHHA CXCMBI 3alTHCaHbl HCBCPHO

MakcuMansLHBIH 0asu

W o= W R D

13 OTBeT npaBUIBHBIA U OJIHBIN, COACPHAKHUT CIISIYHOLIUE JIEMCHTHI:

* 3anucaHo ypaBHEHHE OKUCIUTEIbHO-BOCCTAHOBUTENBHOI
peakiiH, paccTaBlieHbl KO QHUIMEHTHI

®  COCTaBJICH YICKTPOHHBIH 0anaHc, yKa3aHbl OKUCITUTENb H
BOCCTAHOBHUTEIIb

l'[paBHano 3arnucaHo Jea 3JIEMCHTa OTBETA

HpaBI/IHBHO 3almucCaH OOHH 3JICMCHT OTBCTA

Bce anmeMeHThI OTBETA 3alTMCaHbI HCBCPHO

MaxcuManbHbIH 0as

N =]

14 OTBeT npaBUIBHBIN M MOJIHBIN, COACPAKHT CIICTYIOLIME SJIEMECHTHI:

* IPaBUJILHO 3aMUCaHbl YPABHEHUS PEAKIIHIi, COOTBETCTBYIOIIHUX
YCIIOBHIO 3a/1aHUS;

* IPaBUJIBHO MTPOHU3BEICHBI BEIYACICHUA, B KOTOPBIX HCIIOIB3YIOTCA
HeoOXoauMbIe (PU3MYECKHUE BEIMYMHBI, 3a/IaHHBIC B YCIOBUH
3a/1aHHs;

* B COOTBETCTBHH C YCIOBHEM 3aJaHUA ONPEAEICHa HCKOMas
(du3HyecKas BeJIMYHHa

HpaBI/IHLHO 3aITUCAaHEBI JBa 3JICMCHTA OTBCTA

npaBIfIHbIKO Janmydcal OJHH DJIICMCHT OTBETA

—

Bce 31eMeHTH OTBETA 3alIHCaHbl HCBEPHO




MaxcumanbHbIH 0ann 3

Tabnuua nepesosia 0aI0B B OTMETKH 10 NATHOAIIBHOM 1IKaIe

e . B

OTtMeTKa njo naTHOAIUILHOM 1IKale «2» «3» «d» «5»
Tepsuunble Gabl 0-7 8-13 14-17 18-20
[MponomxutensHOCTh pabothl 40 MunyT (1 Ypok)
Hacts 1
3adanus 6@306020 ypoeus crodxcnocmu, 1 bann 3a kaxcooe npasuIbHOe GbINOIHEHUE)
|. BemiecTBO ¢ HOHHBIM THIIOM CBA3H:
1) N2, 2) Na, 3) NaClL4) H20
2.V aTromMa Xxpoma YHCIIO 3JIeKTPOHOR M HEHTPOHOB COOTBETCTBEHHO PABHO!
1)24u28,2)24u20,3)39u19,4)24u 24
3 Hemeraijuueckue cBOICTBA 3JIEMEHTOB B [€PHO/IE:
| ) ymeHbIngioTes, 2) YBeIWUUBAIOTCS, 3) HEe U3MEHSIOTCS,  4)yMEeHbBIAl0TCs, a 3aTeM YBeITHUHBAIOTCS
4. Yncno 27eKTPOHHBIX  YPOBHEH OIpe/IessieTcs 1o:
|) HoMepy Tpynnbl,2) HOMEpY psiaa,3) NopsaAKOBOMY HOMEPY,4) HOMepy repuoa
5. Uncno deKTpOHOB Ha BHENIHEM YHEPreTHYeCKOM YPOBHE B aToMe amoMHuHus paBHo:1) 3, 2)5, 3)1,
4)31
h. B Bemectse ¢ popmynoit SO2 cBs3b:
| )uoHHast, | 2)KOBaJEHTHAs MOJApHAs,  3)KOBAJICHTHAas HEeMoJjspHas,4)MeTautnyecKkas
7. KakoMy JJ1eMeHTY COOTBETCTBYET HIeKTpoHHas popmyna 1s*2s?2p®3s?3p:
1)S, 2)Ar|, 3) P, 4)CL
8.Crenennb Okucienus cepbl B coenunennsx SO, H,S, H:SO; coOTBETCTBEHHO PaBHBbI:
1)+6,-2,+4 |, 2)-2,+4.+6, 3)+6,+4-2, 4)+4,+6 -2.
9. @opmyJIpl TOJABKO COJIeH 3alHCcAHBI B PAAY
A, NaCI, H PO4, H2804 b. KzSOzl, NaOH, leO
B. NaQO, C {OH)Q, CHCIE TI. FCQ(SO.;)L CllCIz\ Na; P04

4

|

{
[

|

Hactnb 2

50,=> SO;
13. PaccraB

10. BepHsl i1 creyronue cyxjaeHnus?

A. Bce KHCHIOTHI M3MEHSIOT OKPACKy JIaKMyca Ha KPaCHBIH.
b. Bce cony pactBOpUMBI B BOJIE.

BEPHO TOJILKO A

BEpHO TOABKO b

pOa CykKaACHUs BEPHbI

pOa CcyKIeHUsI HeBePHbI

11. 3anumyre ypaBHCHHs peakLuii MEK/y pacTBOpaMH I'HAPOKCHIA JIEMEHTA C OPSIKOBBIM HOMEPOM
20 1 BOAOPYIHOTO COETUHEHHUS DIIEMEHTA C MOPSAAKOBLIM HOMepoM 17 B [leproanueckoii cucteme.
HaszoBuTe Bee BellecTsa, yKakuTe THIT peakiuu. (2 dasuia)

|2. Hanmiyite ypaBHEHUs peakivii, ¢ MOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTH CIIEIYIOIIHE
TpeBpateHps:(3 daa)

H:SO49 NBQSO4
LTC K03¢)¢HHH6HTb] MCTOIOM DJICKTPOHHOI'O Oasnanca:

H,S+Cl, - S+ HCl Vkaxure OKACIUTENb H BOCCTAHOBHTEb.(2 Oasa)

]

14. Onpeng
KHCJIOTHI He

2TuTe 00BEM (H.y.) YIIIEKHCIIOro Ta3a, BRIASNUBIIETOoCs NPy AeHCTBUM N30BITKA CONSTHOM
500 r kapOonara xajibuus, cojepsxautero 20% npumeceil.(3 danna)

KonrpoabHas padora Ne 2 o reme
«DneKTposuTHYecKas Juccoluanus. XMMHYeCKHEe Peakiiii B pacTBOPAX»
9 knacc




Koaudukarop nposepsieMbIX 2JIeMeHTOB COiep:KaHUs U TpebGoBaHMI K YPOBHIO NOATOTOBKH

o0yuarommxcs
Ne | I[Iposepsiemble npeamMeTHble Kon MeTtanpeaMeTHblii | YPOBeHL MakcuMaibHbIH
n/ | pe3yJabTarbl K93C | pesyabrar caoxuHocTH | 0ax 3a 3a1aHue
n 2
b/T1
1. | packpbIBaTh CMBIC] OCHOBHBIX 1.6 MIT 1.1.1 b |
XUMUYECKHUX MOHATHH: PacTBOP,
JICKTPOJIUTBI, HEAJIEKTPOJIHUTHI,
IEKTPOIUTHYECKAsS
JIUCCOLIHALIHS
2. | MiumroctpupoBaTh B3aUMOCBS3b 1.6 MMM 1.2.3 b |
OCHOBHBIX XHMHHYECKHX MOHATHI
W IPUMEHATH 3TH NTOHATHS 1PH
OIHCAHWH BEIIECTB U UX
npeBpalcHUM
3. | WIIKOCTPUPOBATH B3aUMOCBSI3b 1.6 MM 1.1.1 b |
OCHOBHBIX XHMHYECKHX MOHATHH
H PUMEHSATh 3TH MOHATUS IPH
OTIMCAHUH BEIIECTB U HX
NpeBpallCHHH
4. | MnmocTpupoBaTh B3aUMOCBS3b 1.6 MM 1.1.2 b 1
OCHOBHBIX XUMUYECKUX TTOHATHH
M TIPUMEHATH 3TH HOHATHS [IPH
OMHMCAHWH BEIIECTB M HX
NpeBpalEHH
5. | CocraBnarh ypaBHEHHUSA 1.6 MIT 1.1.1 b |
IEKTPOIUTHHECKOM
JIMCCOLIHALMK KUCJIOT, 1eJiouei
U COJICH, TIOJIHBIE
COKpallEHHbIE YPaBHEHHS
peaxkuuii HOHHOro oOMeHa
6. | PackppIBaTh CMBIC]I OCHOBHBIX 1.6 MIT 1.2.3 I1 2
XMUMHYECKUX IMOHATHIA: pacTBOP,
AIIEKTPOIUTHI, HEIEKTPOJIUTEL,
IEKTPOIUTHYECKAs
JIHCCOIMALINS, PEAKIIUA HOHHOTO
obMmeHa,
7. | Cocrapiars ypaBHEHHs 1.6 MIT 1.1.1 I 2
AIIEKTPONUTHYECKOM
JHUCCONMALIMKM KMCJIOT, LIEIoUeH
U COJICH, TIOJIHBIE U
COKpalllCHHbIEC YPaBHEHHA
peakumii HOHHOro oOMeHa
8. | CocraBnaTte ypaBHEHHUS 1.6 MIT 1.2.4 I1 2

IEKTPOIIUTHYECKOH
JIUCCOLIHALIMH KUCIIOT, LICJIOYCH
U COJIEH, OJTHBIC U
COKpallEHHBIC YPaBHEHHS
peakiiii HFOHHOTO 00OMeHa




9. | CocraBnaTe ypaBHEHHs 1.6 MII 1.2.4 B 3
peaKkiLmii, MoATBEPKIAI0IHX
CYIIECTBOBAHUE TCHETHYECCKOM
CBSI3U MEHKY BElIECTBAMU
pa3jIn4yHbIX KJIACCOB
10. | MpOBOJIUTEL PEAKIINH, 1.7 MIT 1.2.1 B 3
[MOJATBEPKAAIOLIHE 1.2.4
KaueCTBCHHBIHN COCTaB
pasIUYHBIX BEIIECTB:
pacro3HaBaTh ONbITHBIM ITyTEM
XIopua-, OpoMuz, HOAUII,
kapOonart, pocdar, cuamkKar,
cyab(aT, THAPOKCHTHOHBI,
KATHOHBI AMMOHHSI, HOHBI
H3YYEHHBIX METAJLIOB,
NPHUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHUYECKUX
BCILICCTB
Bcero 3aganuii — 10, u3 HuX no ypoBHio cnokuoctu: b—5; I1—-3; B —2.
MaxkcumanbHbIi nepBUYHBINA 6amn — 17
Cucrema ouleHHBAHHU A
OTeeT Ha kaxaoe U3 3aaaduid 1,2,3.4,5 ouenuBaerca 10anmom.
OtBetn! Ha 3aganue 6-8 onennparorcs or 0 10 2 6anos.
Ortgethl Ha 3ajganue 9-10 oueHusarorcs ot 0 10 3 6amIoB.
Ne Conep:kanue BEpHOIo OTBETA M YKa3aHHA K OLICHHBAHHUIO basbi
3a1aHNus
6,7, 8 OTBeT NpaBUJILHBII U IMOJTHBIH, COACPKUT CIEAYIOIINE TEMEHTHI: 2
3aJaHKe BLITIOJHEHO MOJHOCTHIO, HET OMIHOOK B 3amucu (opmy,
K02 (PUIMEHTOB U HOHHBIX YPAaBHEHHUH.
JIONYIIEHa 0JIHAa OIIMOKa (HanpuMep, HEBEPHO 3aIHCaHO 0JIHO |
ypaBHEHHE WM NPOMnyIieH KOdQDUIUeHT).
3a/laHNe HE BBINOIHEHO WM IOMYIIEHBI JABe U Oosiee OmMOKH. 0
MaxcuManbHbIii 6am 2
9,10 3aJJaHUC BBITIOJIHCHO TTOJIHOCTBIO: BCC YPABHCHHS 3aMHCaHBI BEPHO, 3
yKa3aHbl YCIOBHsI U HabIiojaeMble TPU3HAKH
JI0My1IeHa 0/iHa omnOKa (HanpHuMep, HEBEPHO 3aIIMCAHO O/IHO 2
ypaBHEHHUE WIHM HE YKa3aH NPH3HAK peaKInu).
JIONYLIEHBI JIBE OIIMOKU MM 3a/IaHUE BBIMOIHEHO MEHee YeM Ha 1
50%.
3a/[aHHE HE BHIMOITHEHO. 0
MakcuMalbHbIH Oa 3
Tabnuna nepesojia 6a10B B OTMETKH 110 MATHOA/UTEHON 1LIKale
OtmeTKa 1Mo naTHOaIbHOM MIKase «2» «3» «4» «5»
ITepsuunble Gasbl 0-6 7-10 11-14 15-17
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[IponomxurensHOCTh pabotsl 40 MUHYT (1 ypok)

Yacre 1

1. DnekTpoauTHuecKas TUCCOUUALINA — ITO MPOIIECC:

pPacTBOPEHHsI BEILIECTBA B BOJIE

pacnaza 31eKTpOJIUTa Ha HOHBI M0]] IeiiCTBHEM MIEKTPUUECKOTO TOKA
pacnajia 3JeKTpOJIMTa Ha HOHBI IIPH PACTBOPEHHMH B BOJIE WJIM pacIljiaB/ICHHH
B3aMMOJICHCTBHS BEILIECTB C BOJAOM

2.Kakoe 13 BEUeCTB ABISETCA HEINEKTPOJIUTOM?
NaCl
NaOH
C,H;OH (>TunoBstii cnupr)
HCI
3.ITpu aucconraniy Kakoro BeliecTBa B BOAHOM pacTBope odpasytores nonsl Nat u SO,*?
1. Na,SO,
2. Na,S0,
3. NaHSO,
4. Na,S

4.CornacHo TeOpHH SICKTPOIUTHIECCKON THCCOMAIINN, KHCJI0TAMH HA3BIBAIOTCS IEKTPOJIUTEI,
KOTOPBIE IPH JAUCCOLUALIIH 00Pa3yIOT:

KaTHOHBI METalllla H aHHOHBI KHCIIOTHOI'O OCTaTKa
KaTHOHBLI BOOOPOAd H dHHOHBI KHCJIOTHOTI'O OCTATKaA
KaTHOHBI METa/ll1a U F’MAPOKCH/1-aHHOHBI

KaTHOHBI BOOOPOda H THAPOKCHI-aHHOHBI

5.Peaxuus mexy pacrsopamu BaCl, u Na,SO, otHOCHTCS K THITY:
COCIHHEHUS

pasIoKeHHs

3aMellleH s

obMeHa (MOHHOTO 0OMeHa)

Yacts B (1oBbllieHHBIH YPOBEHD)

3ananus 6-8. 3anumnTe pa3BEPHYTHIH 0TBET. Kak/10€ BEpHO BBINOJIHCHHOE 3a/[aHHE OLICHUBACTCA B 2

Oanna.
6.3anuimnTe ypaBHeHHe NIEKTPOIUTHYECKON IMCCOLMALIMM CIIe/yOLIMX BELEeCTB:

cepnas kuciaora (H2S04);



2

3.

rugpokcua 6apus (Ba(OH)2);
kapOonat Hatpus (Na2CO3).

7.CocTaBbTe MOJICKYJIAPDHOE, MOTHOE HOHHOE M COKPAalUIEHHOE HOHHOE YpPaBHEHHS PEAKLUH MEKIY
pactBopamu HUTpaTa cepedpa (AgNO3) u xaopuaa narpus (NaCl).

8. YcranoBure COOTBETCTBHE MEMKYy CXEMOH peakiiMy M COKpPAIEHHBIM HOHHBIM ypaBHeHueM. Orser
3aIUIINTE B BUJIC TIOCTEA0BaTEIbHOCTH QP (Hanpumep, A—2, b1, B-3).

Cxema peakuumn Cokpall&HHOoe MOHHOe YpaBHEHMWe

A) NaOH + HCl — NaCl + H,O 1) Ba?t + SO% — BaS0, |

B) BaClys + Na2 S04 — BaS0y | +2NaCl 2H" +0OH  — H,0

B) Cu(OH)s + 2HCl — CuCly + 2H>0 3) Cu(OH); +2H* — Cu?t + 2H,0

Yacts C (BBICOKHIT YPOBEHB)

3ananus 9-10. 3anuwmre nosnoe pewenue. Kaxkaoe BepHO BHINOJIHEHHOE 3ajaHUe OLEHHMBAETCH B 3
Oasa.

9.Jlana nenoyka rpeBpareHuii:
CuO—CuS04—Cu(OH)2—CuClI2

HanuimnTe MONEKy/IspHBIE YpaBHEHHUS PEaKIMid, ¢ TOMOMIbIO KOTOPBIX MOKHO OCYIIECTBHTH ITH
npespaitenus. s peakuuu CuSO, — Cu(OH), 3anuimre TakkKe MoJHOE M COKpall€HHOE WOHHOE
ypaBHEHHS.

10. B Tpéx npodupKkax HaxoaaTca pacTBOPbI:

xnopun 6apusi (BaCl2),

kap6onat Hatpus (Na2CO3),

coJisinas kucnora (HCI).

Kak ¢ momoIeo 0THOrO peakTHBa (0JTHOTO BEIECTBA) OMPEIETHTh, KaKOe BEIIECTBO HAXOMIHMTCS B
KaxK10i1 nmpobupke?

OnwmiuTe 1an KCIePUMEHTa, 3alTHIINTE YPABHECHUS PEaKIUil U YKaKUTe HAOII01aeMble IPU3HAKH.

Kontpoasnas padora Ne 3 1o teme
«BaxkHelinne HeMeTaNIbl U HX COCIMHCHU

9 knace
Koaundukarop nposepsieMbIX 3J1eMEHTOB CO/iepP/KaHUA U TPeOOBAHHH K YPOBHIO NOANOTOBKH
00y4aKoIIHXCH
Ne | IIposepsieMble npeaMeTHbBIE Kon MeTtanpeameTHblii | YpoBeHb MaxkcuMaJgabHbIH
n/ | pe3syibTarbl K9C | pesyabrar CJ0KHOCTH | Dau 3a 3aj1aHue

n :

b/




XapaKTepU30BaTh (OMUCHIBATD)
o01me U cnenuduryueckue
XHUMHYECKHE CBOWUCTBA MMPOCTHIX
H CITOKHBIX BEIIECTB,
MOATBEPIK/Iasi OMHCAHUE
MpUMEpPaMH MOJIEKYJIIPHBIX
HOHHBIX YpaBHEHHH
COOTBETCTBYOLIMX XUMHYECKHAX
pEaKHUi;

MIT1.1.4

HIUTFOCTPHPOBAThL B3aMMOCBSI3h
OCHOBHBIX XUMHUYECKUX MOHATHIH
H IIPUMEHATH 9TU IIOHATHA IIPH
OIMHCAHHH BEIIECTB U UX
NpEeBpaICHUM

1.1

MIIT1.1.4

pacprma'rb CyU.LHOC'I‘b
OKHCJIHTEIIbHO-
BOCCTaAHOBHUTEJILHBIX PEAKIHH
NOCPEJACTBOM COCTABIICHUS
MIEKTPOHHOTO DamaHca THX
peaKIuii;

MIT1.3.3

MPOTHO3UPOBATH CBOICTBA
BEIIECTB B 3aBUCHMOCTH OT UX
CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX
NPEBPAIICHUH B Pa3IHUHBIX
YCIIOBUSX;

1.2

MIT 1201 £2.3

MPOBOJIUTH PEAKIHH,
MOATBEPIKAAIOLIHE
Ka4yeCTBEHHbIN COCTaB
pa3/InYHbIX BEILECTB:
Pacno3HABATH OMBITHBIM [Ty TEM
XJIOpH/I-, OpOMHMI, HOJIHI,
kapOoHar, pocdar, CHIHKaT,
cynbbat, THAPOKCHIHOHBI,
KATHOHBI AMMOHHS, HOHBI
H3YYCHHBIX METAJIOB,
MPHCYTCTBYIOLIME B BOJHBIX
pacTBOpax HCOPraHUYECKUX
BELIECTB

2.2

PacKphbIBATh CMBIC] OCHOBHBIX
XMUMHYECKHUX TTOHATHIL:
OKHCIIATEIbHO-
BOCCTAHOBHTEIILHBIC PEAKIIHH,
OKHCIHTEb, BOCCTAHOBHUTEIb,
OKHCJIEHHE ¥ BOCCTAHOBJICHHE,

23

MIT1.1.4

XapaKTepHu30BaTh (OMUCKHIBATH)
obuiue u cnenupuueckue
XUMHYECKHE CBOMCTBA IMPOCTHIX
H CJIOJKHBIX BELIECTB,
[MOATBEP:K/1ast ONUCAHNE
NpHUMEpaMH MOJICKYJ/ISIPHBIX H

1.2

MIT1.2.1;:1.2.3




HOHHBIX YPaBHEHHUH
COOTBETCTBYIOIIUX XUMHYECKHX
pCAKIINii;

8. | xapakTepu30BaTh (ONUCHIBATH) 2.5 MIT1.2.1;1.23 I1

o0ime U cneunduueckue
XHMHYECKHE CBOMCTBA MPOCTHIX
H CJIOKHBIX BEIIECTB,
MOJTBEPXkasi ONUCaHue
pUMEpPaMH MOJICKYJIIPHBIX U
HOHHBIX YpaBHEHHH
COOTBETCTBYIOIIHMX XUMHUYECKHX
peaxkuuii;

9. | xapakTepH30BaTh (ONKUCHIBATH) 2.8 MII 1.1.6 b
oOwue U cieunduyueckue
XMMHYECKHE CBOICTBA IPOCTHIX
W CJIOJKHBIX BEIIECTB,
MO/ITBEPK/1ast ONUCAHHE
NPUMEPaMH MOJICKYJIAPHBIX H
MOHHBIX YPaBHEHHUH
COOTBETCTBYIOIIMX XHMHYECKUX
peakuuii;

10. | mpoBOAUTH pacUETHI MO 2.8 MII1.1.6 I1

YPaBHEHHUIO
XHUMHYECKOH peakiuu

Bcero 3aganuii — 10, u3 HUX mo ypoBHio cnoxuoct: b — 7; I1- 3.
MaxkcumanbHblil epBuyHbINA 6amn — 14

Cucrema oueHHBaHMs

OrtBer Ha kaxaoe u3 3aganui 1,2,3,4,5,6, 9 onennBaercs 10ammom.
Otser Ha Kaxaoe w3 3aganuil 7,8 or 0 j1o 2 Gannos.

OteeTt Ha 3aganue 9,7,8 ot 0 1o 3 Oamos

MakcumaibHBIH NepBUYHbIN 0asul 3a BbIoHeHHE padoThl — 16 danios

Ne
3aJlaHus

ConepH{aHHe BEPHOI'0 OTBETA U YKA3aHHA K OIICHUBAHHUIO

bannsl

7

OTteeT HpaBHJI]:HbIﬁ H HOJ'IHbIﬁ, COOCPHUT CIICOYHOIIHUC DJICMCHTDI:

® €CJIM IpaBHJIBHO Bblﬁpal—lb[ OTBCThI

HpaBI/IﬂbHO BEITTOJTHEHO JBa 3JICMCHTA 3a1dHHA

3]

npaBHﬂbHD BBITTOJIHEH OJHH 3JICMCHT 3d1dHHA

Bce 37eMeHTRI 3anHcaHbl HCBCPHO

MaxkcumanbHbIH 0as

[ 1 I ]

OtBer HpaBHJ’IbH‘bIﬁ H l'IOJ'IHbIﬁ, COOCPHUT CIICAYHIIHNE DJIEMCHTDI:

®  eCc/IM NPaBHJIBHO BbIOpaHbl OTBETHI

HpaBI/IHbHO BEITTOJIHEHO B4 3JICMCHTA 3a1aHHA

HpaB[flﬂbHO BBIINOJIHEH OJIMH BJIEMEHT 3a1aHHA

Bce meMeHTRI 3anHCcanbl HEBEPHO

MaxcumManbHbIH 0asn

| S| =] I




9 OTBeT NpaBUJILHBII U MOTHBIH, COACPKUT CIIE/IYIOMINUE FTIEMEHTHI:

* IPAaBUJILHO 3aIMCAHBI YPABHEHUS PEAKIIHI1, COOTBETCTBYIOUIUX
YCJIOBHIO 3a/1aHusl;

* IPaBUJILHO TPOU3BEICHBI BBIYUCICHHS, B KOTOPBIX UCTIONIBb3YIOTCS
HeoOxoauMble PU3HYECKHe BeIIMYMHBL, 3a1aHHbIE B YCIOBUM
3aJJaHus;

* B COOTBETCTBUHU C YCIOBUEM 3aJIaHUS ONpPeEIeIeHa HCKoMas
(dusnyeckas BeIHMYHHA

HpaBHﬂbHO 3aIlMCaHbl JBa 3JICMCHTA OTBCTA

ﬂpaBmleo 3altiCaH OHH 3JIEMCHT OTBCTA

Bce 3meMeHTRI OTBETA 3aITMCaHbl HEBCPHO

W | =] N

MaxkcumanbpHBIH Oan

Taﬁmma nepepona 0anIoB B OTMETKH 10 MATHOAIIBHON HIKalle

[IponomxurensHoCcTh padoTsl 40 MuHyT (1 ypok)

OrMeTka o naTHOaNILHON IIKaje «2» W3» «y» «5»

ITepBuyHbIe OasIbI 0-6 7-12 13-14 15-16

1. @OpMyIIBI BBICILIEr0 OKCH/A U JIETYYEro BOAOPOIHOTO COEIMHEHHUS 3IEMEHTA D ¢ 3JIEKTPOHHOM
(opmysioii atoma 1S°282p°

1) D0> uw 9H; 3) D0: m HD.
2) 905 u DH; 4) 3205 m HD.

2. CriocoOHOCTE aTOMOB MPUHUMATB JIEKTPOHBI YMEHBIIACTCA B PAILY:

DNF-Cl-Br-1 NBr-1-F-Cl
2)I-Br-Cl-F 4)Cl-F-1-Br
3. Cxema TipeBparieHuii N7 s N cooTBeTcTBYeT XMMHUECKOE YpaBHEHNE
1) N>+ 3Mg = Mg:N; 3N+ 0,=2NO
2) N> + 3H> = 2NH; 4) 2NO + O, = 2NO;

4. Okenp cepsl (V1) He B3auMOICHCTBYET ¢ BellleCTBaMH, (POPMYJIbI KOTOPBIX NPEACTaBICHBI:
1) €02 2) H20 3) KOH 4)MgO.
5. Hon SiO3*M0KHO 0OHAPYKHUTh C OMOMIBIO PACTBOPA, COJIEPIHKAIETO KATUOH:

1) Gapus 2)Bomopoma 3)Kanbiius 4) cepebpa



6. BepHbl u ceayroniue BhICKa3bIBaHNs?

A.B NEepHOAC OKHCIIUMTCIIbHBIC CBOMCTBA ATOMOB 3JIEMEHTOB C YBCIHMYCHHUEM MMOPAIKOBOTO
HOMEpPa YCHIIHBAKOTCA. b.B [EPHOAEC OKHCIIHTEIIEHBIE CBOMCTBA aTOMOB 3JIEMEHTOB C
YBCIIHYCHHUEM MOPAOTKOBOIO HOMCpa ocnabeBaloT.

1) BepHo TOMBKO A 3) BepHo TONBKO B
2) BepHbI 002 CYKICHUS 4) oba cyx/aeHus He BepHb

7.YCTaHOBUTE COOTBETCTBHE MEXKJLY pearupyrolMMy BEILeCTBAMU U MPOJIYKTAMH (-OM) UX
B3aMMOJICHCTBHA: K KaXXI0H MO3UIIMH, 0003HAYEHHOU OYKBOi, MOAOEPHUTE COOTBETCTBYIOIIYH) MO3UIIHIO,
o0o03HayeHHyI0 HM(POL.

PEATMPYIOLLWE BELLIECTBA MPOLAYKTLI B3AUMOLENCTBISA
A) NaOH + Cl, — 1) NaNO; + Hy0
5) NaOH + N2Os5 — 2) NaCl - H,0
B) NaOH + N20; — 3) NaNOy + HaO

4) NaClO + NaCl + H,O

8. YI"I[CPOIL B3aHMDH€ﬁCTBYCT ¢ BemlecTBaMi. OTBET 3aMMIINTE NOCIEIOBATEIBHOCTD U,Hq)p B [MOPAIKE
BO3pacTaHu:d:

1) CuO 4) O,

2) SOs 5) Hs

3)Ca 6) KOH
9. MaccoBast 10518 kuciaopojia (B%)a30THON KUCIOTE pPaBHA ..... (3anuImMTE YUCI0, C TOYHOCTHIO 10
JIeCSATRIX )

10. Cxonbko 1 yraekuceaoro rasa seiaenures u3 120 r mpamopa, cogepkamero 18 % npumeced, npu
AefiCTBMM HA HEro U30bLITKOM COJNSIHON KUCIOThI?

Konrpousnas padora Ne 4 1o reme «BaxHeiinme MeTauibl U UX COEIMHEHUS

9 knacc
Koandukarop nposepsieMbIX 2JIEMEHTOB COIepP/KAHUA M TPeDOBAHMI K YPOBHIO NOANOTOBKH
o0yuyarommxcs
Ne | IIposepsiemble Kon | Meranpeamernsl | YpoBeHb MagkcumaibHbIA
n/ | npeaMeTHbIE K3C | ii pesyasTar CJI0KHOCTH: | 0aJ 3a 3alaHHe
n pe3yabTaThl b/
1. | xapakTepu30BaTh 3.6 MIT 1.1.1 b 1

(onuceIBaTh) O0LIME
H crennpuIecKre
XHMHYECKHE
CBOICTBA MPOCTHIX
H CIIOJKHBIX
BEILECTB,
MO/ITBEPK1ast
onMcaHue
NpHMEpaMu
MOJIEKYJISIPHBIX U




HOHHBIX YpaBHEHHH
COOTBETCTBYIOIIUX
XUMHYECKHX
peaKkuun

XapakTepu30BaTh
(omucHIBaTH) 00IIME
W crienupuyeckue
XHMHYCCKHE
CBOMCTBA MPOCTHIX
H CJIOKHBIX
BELIECTB,
NoJATBep K 1as
OMHCAHHE
npUMepaMu
MOJIEKYJIAPHBIX H
HMOHHBIX YPaBHEHHUIA
COOTBETCTBYIOIIUX
XUMHUYECKHX
peaKiuii

2.7

MIT1.1.4

[IPOrHO3UPOBATH
CBOMCTBA BEILECTB B
3aBHCHMOCTH OT UX
CTPOCHUS,
BO3MOKHOCTH
NIPOTEKaHHMS
XUMHUYECKHX
npeBpaleHui B
pa3InuYHbIX
YCIOBHSIX

3.5

MIT 1.2.1; 1.2.3

NPOrHO3UPOBATH
CBOIICTBA BEIIECTB B
3aBHCHMOCTH OT HX
CTPOEHUS,
BO3MOKHOCTH
NPOTEKaHUA
XUMHYECKUX
NIPEBpANICHHI B
pa3In4HbIX
YCIIOBHAX;

3.6

MIT 1.2.1;1.2.3

POBOANTH
peaxiuu,
NOATBEPIKIA0IINE
KadeCTBEHHBII
COCTaB PA3NUYHBIX
BEILECTB!
pacro3HaBaTh
ONBITHBIM MTYTEM
XJI0pH-, OpoMH/IL,
oM, KapOoHar,

51

MII 1.2.1




docdar, cunukar,
cyibdar,
I'MJIPOKCH/INOHBI,
KATHOHBI aMMOHHSI,
MOHBI H3YUEHHBIX
METaJIIOB,
MPUCYTCTBYIOLINE B
BOJHBIX pacTBOpax
HCOPraHHYCCKHX
BEILIECTB

6. | NPOBOJAHTH 5.5 MIT1.3.3 b
peaKIuu,
NOATBEPAKIAAIOIINE
KauyeCTBCHHBIM
COCTaB pa3IMYHbIX
BEIIECTR:
pacro3HaBaTh
OTIBITHBIM MYTEM
XJIOpH/-, OpOMH/IL,
uoau, KapooHar,
¢docdar, cunukar,
cyabdar,
TMIPOKCUANOHBI,
KaTHOHBI aMMOHHS,
HOHBI U3YYEHHBIX
MEeTalIoB,
MPHCYTCTBYIOIIHE B
BOJHBIX pacTBOpPax

HEOPraHUYECKHX
BEIIECTB
7. YMmenune 3.6 | MII1.33 I1
COCTaBIATh 3.7

MOJIEKYJISIPHBIE H
MOHHBIE
ypaBHEHHS
peakiuii, B TOM
4HCIIE
MOATBEPHAA0IIHX
TCHETHYECKYHO
B3aMMOCBS3b

MEK/1y HUMH

Bcero 3amanuii — 7, u3 HUX 10 YpOBHIO croknocT: b — 5; IT— 2.
MakcumanbHbli nepsryHbIi 0amn — 11

Cucrema oneHUBAHMS
OrteT Ha Kaxcgoe u3 3aganmii 1,2.3,4,6 onenuBaetca | 6ammom.
Orger 5 3ananue orienuBaercs ot 0 1o 2 dawios.
Orser Ha 7 oueHuBaercs 0 1o 4 Samwios




MaxkcumanbHblii IepBUYHBI 6a7T 3a BeIoIHEHHE padoTel — 11 Gannos

Ne CozaeprkaHue BEPHOTO OTBETA M YKa3aHUS K OIICHUBAHUIO Bannsl
3aJaHuA
5 OTBeT NpaBUNBHBINH U MOJIHEIN, COACPKUT CIEAYIOIINE DIIEMCHTHI:

®  €CJIM NpaBHJIbHO Bbl6pal-lbl OTBCTHI
l'[paBHano BBITTOJIHEHO JBa 3JIEMECHTA 3a/1aHUA

(§]

f—

HpaBHHBHO BBIMTOJIHCH OJHH 3JICMCHT 3a01aHHA

Bce asieMeHThI 3aricaHbl HEBCPHO

MaxkcumanbHbi 0asn
7 [TpaBunBHO 3anUCcaHbl YETLIPE YPABHCHUS PEAKIIHI

[IpaBunbHO 3anucaHbl TPH yPaBHEHHS peaKiuii

npaBI/IHBHO 3aIlMCaHo JBa YpaBHCHHEC pCaKIuu

IIpaBunbHO 3anMcaHo JABa YPaBHEHHE peaKiuu

Bce YpPaBHCHHS CXEMEI 3alTHCAHBI HEBEPHO

Bl O =R W BN D

MaxkcumalbHBIH 0as

[IpapunpHO 3amucaHbl TPU YpaBHCHHS peakLni

Tabnuna neperoa 0aJI0B B OTMETKH 110 NATHOAJUTBHOM [IKaJIe

OTMeTKa N0 nATHOANIBHOM IKalle «2» «3» «d» «S»
[TepBuunbie OasIbl 0-5 6-7 8-9 10-11

[MponomxurensHOCTh paboThl 40 MunyT (1 YpoK)
1. BeiGeprre /1Ba BbICKA3bIBAHHSA, B KOTOPBIX FOBOPHTCA O JKelie3e Kak 0 XMMHUYCCKOM JIEMEHTE,
1) XKeneso pearupyer ¢ XJI0poM.
2) Keneszo GbICTPO PrKABEET BO BIAKHOM BO3ILYXE.
3) TIupuT ABAAETCS CHIPHEM /LA TIONYYEHHS JKele3a.
4) I'emornoGuH, comepKaiuii Kee30, NEPEHOCUT KUCIOPOI.
5) B cocTaB pKaBYMHBI BXOIHUT KEIE30.

2.Kakne mBa yTBepsKICHUS BEPHBI I XaPAKTEPUCTHKNA KAK MAarHHsl, TAK M KPeMHUs?
1) DnekTpoHbl B aTOME PACHONOKEHBI HA TPEX DIEKTPOHHBIX CHOSX.
2) CoOTBeTCTBYIOIIEE MPOCTOE BEIIECTBO CYLIECTBYET B BUJIE JIBYXAaTOMHBIX MOJIEKYIL
3) Xumuveckuii 51€MEHT OTHOCUTCA K METAILIAM.
4) 3nauenue EKTPOOTPULIATEILHOCTH MEHBIIIE, YeM y (ocdopa.
5) Xumuueckuii sneMeHT 06pasyer BhICLINE OKCHIIBI ¢ 001ei hopmyinoii 0, .
6)
3.3 npeanokeHHOTo NnepedHs BeIGepuTe ABa BENIECTBA, KOTOPBIE PEarupyioT ¢ OKCHAOM aTFOMUHUS:
1) Cu(OH);
2) HNO;
3) O,
4) Be(OH)»
5) NaxO



4. 113 npeyio;KeHHOTO MepevHs BbIOSpHTE ABE Maphbl BEIIECTB, MKy KOTOPBIMHU IPOTEKACT PeaKius
3aMELICHHM.

1) xeneso u nurpar cepebpa

2) okcu cepol(VI) u oken sxenesa(Ill)

3) oxeun mean(1l) u consnas Kucaora

4) amoMuHUi ¥ XJI0p

5) warpuii u Bosa

5.¥YCTaHOBUTE COOTBETCTBHE MEKIY PEardpyONMMH BEIIECTBAMU W MTPU3HAKOM TPOTEKAIOIIEH
MEXKY HUMH PEaKIUh: K KaKI0# Mo3uiiny, 0603HaueHHoH 6yKBOii, moadepuTe COOTBETCTBYIOIIYEO
MO3UIHI0, 0003HAYEHHYIO LIUPPOIi.

PEATWPYHOLUWE BELLECTBA [MPHMZHAK PEAKLIWIA
A) FeCls (p-p) u NaOH (p-p) 1) eeinaaeHue benore ocaaka
) FeSO; (p-p) u Ba(NOs)z (p-p) 2) epinageHue byporo ocaaka
B) FeS 1 H2504(p-p) 3) BbiNnageHue cepo-3enéHoro ocalka

4) BblgeneHwWe raza

6.BBIGGDHT6 JIBa UCXOJIHBIX BCIIECTBA, B3aUMO,ICHCTBUIO KOTOPLIX COOTBETCTBYCT
COKan.[éHHOe HOHHOE YpaBHCHHE peakllHi

Ca?t + 803~ = Ca80s]

1) Cal)
2) Ca

3) CaCly
4) K250
5) H250)4
6) SO

7.lana cxema IpeBpalleHHii:
\ ) t.—J
FE[N{-}]'JQ — FE{{)HJ;! —y X — [;‘_'-E'z{\}].

Hanwmmiure MoJIeKyIsipHbIe YPaBHEHUS PeaKiHil, ¢ MTOMOIMIbIO KOTOPHIX MOKHO OCYIIECTBUTH YKA3aHHBIE
npespauieHus. Jl1s nepporo npespanieHus CocTaBbTe COKPAIIEHHOE HOHHOE YPABHEHUE PEaKIUH.



