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1. ITosicHUTEIbLHAA 3aNMHCKA
Pabouas mporpamma mo xumuu i 8 -9 Kimacca cocTaBieHa Ha ocHOBE DyHIaMEHTAIBHOTO

aapa coiepxaHusi oOmiero oOpa3oBaHHsl M TpeOOBaHMN K pe3yibTaTaM OCHOBHOIO OOILEro
oOpa3oBaHus, mpelacTaBiIeHHbIX B denepaibHOM TOCYJapCTBEHHOM CTaHAapTe oOuiero
obpaszoBanusi BTOporo mokoyienus (2011r-2016r) u B OOII OOO MOBY COII Ne 13
[Toxxapckoro MyHUIMIAIBHOTO paioHa, a Takxke ¢ yudéroM [IpumepHON OCHOBHOM MPOTrpaMMbl
OCHOBHOTO oOmiero oOpazoBanus (2019r.) wu  mporpamMmbl 1O  XUMHUU TUTSE
0011e00pa3oBaTeNbHbIX  yupexaeHud «Xumus 8-9 xkmacce» aBtopa O.C. Tabpuensna
(2015r). Pabouast mporpamma JeTaqu3upyeT U PaCKPbIBACT COICPIKAHUE CTAHIaPTa, OMPEACIIACT
o0mryro cTpaTeruto OOydYeHHs, BOCIHMTAaHHUS M PA3BUTHUS y4allUXCs CPEICTBAMU Y4EeOHOTO
npeaMeTa B COOTBETCTBHHM C LEISIMH HU3Y4YCHHS] XMMHUHU, KOTOPBIE OINpEAeNeHbl CTaHAapTOM.
CogepxaHue Kypca XMMHH B OCHOBHOM IIIKOJIE TIPEACTAaBIsIET cO00M BakHOE HEOThEMIIEMOE
3BEHO B CHCTEME HENPEPHIBHOTO XUMHUYECKOTO0 00pa3oBaHUs, SBISIONIEECS OCHOBOW st
nocleAyroleil ypoBHEBOU U poduiIbHON AuddepeHnanuu.

Oco0oe BHUMaHuE YIEIEHO  COJEP)KAHUIO, CIOCOOCTBYIOIIEMY  (POPMHUPOBAHUIO
COBPEMEHHOM €CTECTBEHHOHAayYHOM KapTHHBI MHpA, IIOKA3aHO IPAKTUYECKOE HPUMEHEHHE
XUMHUYECKUX 3HAHHUM.

Peanmm3anust 1aHHOM IpOrpaMMbl €CTECTBEHHO-HAYYHOW HANPABICHHOCTH  INPENyCMAaTpUBAcT
UCIIOJIb30BaHUE 000pYyI0BaHUs, cpeAcTB 00yduenus u Bocnutanust Llentpa «Touka pocTtay.
1. O6mee obopynoBanue (pusuka, XuMus, OUOTOTHS):

e Tludposas nabopaTopus yueHnueckas (pusnka, Xumus, OUOJIOTus).
o Kommexkt mocyasl u o0OpyqoBaHUS s YYEHHYECKHUX ONBITOB ((pu3MKa, XUMUS,
Ouosorus).
2. Xumusi:

e JleMOHCTpallMOHHOE 000pYIOBaHHE.

o KoMmmiekT XuMHYeCKuX peakTHBOB.

o Kommnekr komnexuuii («BonokHay, «Metasl u criaBely, «Ilnactmaccsl», HabopsI Uis
MOJICIUPOBAHMSI CTPOCHHS OPIraHUYECKUX BEIECTB U JIp.)

HCJIHMI/I H3y4YCHUHA XUMHUH B OCHOBHOM IIIKO0JI€ ABJISIIOTCS:

Gopmuposanue 'y ydalmMXcs XUMHUYECKOW KapTUHBI MHpa Kak OPraHMYecKOW YacTH ero
LEJIOCTHOW €CTECTBEHHOHAYYHOU KapTUHBI,

passumue TO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH
YUYalIUXCs B IPOLECCe HU3YyUYEHUS UMHU XMMHUYECKON HAyKU U €€ BKJIa/la B COBPEMEHHBIM HAyYHO-
TEXHUYECKHUI MPOrpecc;

Gopmuposarue BAKHEUIINX JOTUYECKUX OIEpaIfii MBIIJICHHs (aHAIH3, CUHTE3, 0000IIeHHe,
KOHKpETH3aIus, CpaBHEHHWE W Jp.) B TPOIECCe TMO3HAHUS CHUCTEMbl BAXHEHIITUX TOHSTHH,
3aKOHOB M TEOPUH O COCTaBEe, CTPOCHUH U CBOMCTBAX XMMUYECKHUX BEUIECTB;

gocnumatue yOSKICHHOCTH B TOM, YTO IPUMEHEHUE MOJIYUCHHBIX 3HAHUH U YMEHHIA TI0 XUMUHU
SABJISICTCST OOBEKTHMBHOM  HEOOXOJMMOCTBIO i Oe3omacHOi paboThl C BEMIECTBAMH U
MaTeprajgaMH B OBITY M Ha TPOU3BO/ICTBE;



npoexmupoeanue N peanu3ayus BHITYCKHUKaMH OCHOBHOM HIKOJBI JIMYHOW 0Opa3oBaTeIbHOM
TpaeKTOpuu: BbIOOp mpoduiast oOydeHHs B CTaplIeld MIKOJIE WM TNPOo(hecCHOHAIBHOTO
00pa30BaTENbHOTO YUPEKACHHUS;

061adeHue KIIOYEBBIMA KOMIETCHUIUAMH (y4eOHO-TIO3HABATEIbHBIMU, WH(OPMAIIMOHHBIMH,
LIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKaTUBHBIMU ).

3HAUUTENBHOE MECTO B COJIEP)KaHUU Kypca OTBOJUTCS XMMHYECKOMY HKcrepumeHTy. OH
no3BOJIIET CcOPMHUPOBATH y YyYAIIMXCS CIEIUATbHBIE MPEIMETHBIC YMEHHUsi paboTaTh C
XUMHUYCCKUMH  BCHICCTBAMM, BBIIIOJHATL IPOCTBIC XHMHUUYCCKHUE OIbIThI, HAYYUTb HX
0e30MacHOMY H DJKOJIOTUYECKHM TPaMOTHOMY OOpallleHHI0 C BellecTBaMH B OBITY M Ha
MIPOU3BO/ICTBE.

Kypc xumun 8 kiacca nsydaercs B JiBa dTara.

[lepBpiii 3Tam — XUMHS B CTaTHKE, HA KOTOPOM PAacCMAaTPUBAIOTCS COCTaB U CTPOCHHE
aToMa M BemecTBa. ETro OCHOBY COCTaBISIOT CBEACHHSI O XUMHYECKOM 3JIEMEHTe U opMax ero
CYLIECTBOBAaHMSI — aTroMaX, H30TONAaX, HOHAX, MIPOCTBIX BEUIECTBAX M UX BaXXHEHIINUX
COCANHCHUAX (OKCI/IIIaX U Jpyrux 6I/IHapHI)IX COCAMHCHUAX, KUCJIOTaX, OCHOBaHUAX U COJI?IX),
CTPOCHUHU BCIICCTBA (TI/IHOJIOFI/II/I XUMHUYECKHUX CBSI3EU U BUJaX KPUCTAJNIMYCCKUX peHICTOK).

BTOpOfI 9Tall — XUMHA B JUHAMHUKC, HA KOTOPOM yYalllUECs 3HAKOMATCA C XUMHUYCCKUMU
peakuusMu Kak (yHKLIMEW cOCTaBa U CTPOEHHUS YYacTBYIOIIUMX B XMMUYECKUX MPEBPAIICHUAX
BEIIECTB M UX Kiaccudukanuu. CBOMCTBA KUCIOT, OCHOBAaHUH U COJIEH Cpa3y paccMaTpUBAIOTCS
B CBETE€ TEOPHH DIIEKTPOIUTHUYECKON nucconuanuu. Kpome Toro, cBOWCTBa KHCIOT U CoJei
XapaKTePU3YIOTCS TaK)Ke B CBETE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

B kypce 9 kmacca BHauane 00OONIAlOTCS 3HAHUS YydYallUXcs MO Kypcy 8 Kiacca,
anodeoszoM kotoporo sipnsiercs [lepuoanueckuii 3akoH u [lepuoanueckas cucreMa XUMHYECKHX
sanemenToB JI. . MenneneeBa. Kpome Toro, 060011at0TCSl CBEACHHUS 0 XUMUYECKUX PEAKIUAX U
nux KHaCCI/I(i)I/IKaHI/II/I — 3HaHUus 00 YCIOBUAX, B KOTOPBIX HPOABIIAIOTCA XUMUUYCCKHE CBOMCTBa
BEIIECTB, M CIIOCO0axX yIpaBICHHS XUMHYECKAMH MPOIIeccaMu. 3aTeM pacCMaTPUBAIOTCS 00IIHe
CBOMCTBA META/UIOB U HEMETAIUIOB. [IpHBOIATCS CBOWCTBA MIEIOYHBIX M IMICIIOYHO3EMETHHBIX
METAJIJIOB U TaJOreHOB (TPOCTHIX BEIIECTB M COCTUHEHHWI TalloreHOB) Kak Hauboliee SIPKHUX
MpeJICTaBUTENeH STUX KJIacCOB JJIEMEHTOB U HMX CpaBHUTENbHAs XapakTepucTuka. B kypce
MOJIPOOHO pacCMAaTPUBAIOTCS COCTaB, CTPOCHHE, CBOWMCTBA, IMOJyYeHHE U TPHUMEHEHHE
OTJICTbHBIX, BAKHBIX B XO3SHCTBEHHOM OTHOIIICHUH BEIIECTB, 00Opa30BaHHBIX deMEeHTaMu 2—3-
T'O TIEPHOJIOB.

®opMbl, METOJIBI U CPEJCTBA O0yUEHUS, TEXHOJIOTUU

OcHOBHOM (GopMOI OpraHu3anuu y4yeOHOro mpoliecca sBISETCsS KJIaCCHO-ypouHasi cucrema. B
KayecTBe JOMOJHUTEIbHBIX (OpM opraHuszanuu oOpa3oBaTENbHOTO MpOLEcca HCHOJIb3YeTCs
CUCTEMa KOHCYJbTAI[MOHHOM MOANEP>KKH, MHINBUIYaIbHBIX 3aHATHI, caMOCTOsITeNIbHAs paboTa
yyalmxcs ¢ UCHOJIb30BaHUEM COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUH.

3HAYUTEIBHOE MECTO B COACPKAHWH Kypca OTBOAMTCS XMMHYECKOMY SKcnepuMeHTy. OH
No3BOJIsIeT CHOPMUPOBATH Yy YYAIIMXCS CIEHUAIbHBIE MpEeIMETHble yMeHus paboTarh C
XUMHYECKMMH  BEIIECTBAMH, BBIIOJHATh IPOCThIE XMMHUYECKHE OIBITHI, HAY4YUTh MX
0€30IacCHOMY M HKOJIOTUYECKH TpaMOTHOMY OOpAaIIeHHI0 C BeUleCTBaMH B OBITY U Ha
IIPOU3BOJCTBE.
IIpu opranm3zaumum mnpouecca OOydeHHs B paMKaxX JaHHOM NporpaMmsl — IMPeaIoJaraeTcs
OPUMEHEHHE  CIEAYIOUIMX  MEeJarorMdeckux  TEXHOJIOrMid  oOydyeHMs: JIMYHOCTHO -



OPHUEHTHPOBAHHOE 00y4YeHHUE, 370pOBbEeCcOEpETaArONINe TEXHOIOTUH, YICOHO-UCCIeA0BATEIIbCKAs
U npoektHas aedrenbHocTh, UKT, mpobiemHble ypokd, o0ydeHHE ¢ MPUMEHEHHUEM OIOPHBIX
CXEM

Hcnone3ytorcst cinenyroniye GopMbl 00ydeHHsI: YIeOHbIE 3aHSATHUS, YIKCKYPCHUU, HAOIIOICHUS,
OTBITHI, OSKCIIEPUMEHTHI, paboTa ¢ y4yeOHOM M JOMOJHHUTEIBHOH JIUTEpaTypoil, aHaIus,
MOHHMTOPHHT, HCCleloBaTelbckas pabora, mpeseHTanus. OmnpelnereHHOe MECTO B OBJIAJICHUU
JaHHBIM KYpPCOM OTBOJUTCSI CaMOCTOSITENIbHOM paboTe: MOATOTOBKA TBOPUYECKUX PadoT,
cooO1ieHu, pedeparos.

C uenbio JOCTHKEHHUS BBICOKHX PE3yJIbTaTOB 00pa3oBaHUs B MpOIecce peaanu3aluu JaHHON
paboueii MporpaMMbl 0 KypCy XUMUU  UCIIOJIb30BAHBI:

@®opmbl 00pa3oBaHUsl — YPOK M3YUEHHUS M MEPBUYHOTO 3aKPEIUICHUS HOBBIX 3HAHUN, YPOK
00001IeHNsT ¥ CHCTeMaTU3allud 3HAHWUW, YpPOK KOHTPOJISA, OICHKH M KOPPEKIUU 3HAHUMN
y4JaIuxcsi, KOMOMHUPOBAHHBIA YPOK, SKCKYPCHH, MPAKTHYECKHE PAOOTHI.

TexHonoruu oOpa3oBaHusl — UHAMBHUAYalIbHAs padoTa, padoTa B MaJIbIX M OOJBIIMX IpyHnax,
NPOCKTHAsI, HCCIIEOBATENbCKasA, IIOMCKOBas paboTa, pa3BHUBalolIee, OMNepexammee |
JMYHOCTHO-OPHUEHTUPOBAHHOE 0OyUEHHE.

MeTo1pI MOHUTOPUHTA 3HAHUN U YMEHHUI y4alluXcsl — TeCThI, YCTHBINA OMpPOC, MPAKTUYECKUE
paboThI, TBOpUYECKHUE PaOOTHI (pedeparhl, MPOEKTHI, MPE3EHTAINH ).

Cucrema ypoKOB COPHEHTHPOBaHA Ha ()OPMUPOBAHNE AKTUBHOW JTMYHOCTH, MOTUBHPOBAHHOU
K camMoo0pa3oBaHHIO, OO0Jajalomell JOCTATOYHBIMH HaBBIKAMU U  TICHXOJIOTUYECKUMU
YCTAaHOBKAMH K CAMOCTOSITEIFHOMY TOUCKY, 0TOOPY, aHAIN3Y M UCIIOIB30BaHUI0 MHPOPMAIINH,
BJIAJICIOIIEH OCHOBAMH HCCIIEIOBATEIBCKON M MMPOEKTHON JEATEIbHOCTH.

[Ipu peanuzanuu mporpaMmbl O XUMUUA HUCIIOJIB3YETCSI HEYpOUHas JeATeTbHOCTh B (hopMax:

00pa30oBaTeNbHbIX IKCKYPCHIA, TPAKTUKyMEe, MUHU-UCCIIEI0OBAHUU.

OcobOoe BHHMaHHME yJAeNsSeTCS  TMO3HABATENbHOM  aKTHBHOCTH  y4alllUXCs, HX
MOTHBHPOBAHHOCTH K CaMOCTOSITENTbHOW yueOHOU pabote. B cBs3M ¢ 3TUM mpH OpraHU3aluU
yueOHO-TT03HABATENBHOMN I€ATeIbHOCTH UCTIONB3YeTCsS TETPahb C MeYaTHOW OCHOBOMA.
OTtcnexxuBaHue pe3ysbTaTOB 00yUEHUS POBOAUTCS Yepe3 pa3audHbie (POPMbI KOHTPOJIS:

e TeKymlas OIlEHKa (TMPOBEPOYHbIE M  CAMOCTOSTENbHbIE TMHCHbMEHHBIE PaOOTHI;
MpaKTHYeCKHe pPadOThl; TECTUPOBAHME;  KOHTPOJbHBIE pPabOTHI, YCTHBIA OIpPOC-
cobeceoBaHue);

® MPOMEXKYTOYHAS aTTeCTAIUs (TeCTUPOBAHUE; KOHTPOJIBbHBIE pAOOTHI)

e (Gopmbl ydeTa TOCTHKEHUH (ypouHas NeATeTbHOCTh - BEJEHHWE TETPaJeH 1Mo OHOJIOTHH,
aHaJ M3 TEKYIIeH yCIeBaeMOCTH, BHEYpOYHAs NESITEIbHOCTh — YJYacTHE B OJIMMITHAAX,
TBOPUYECKUX OTYETaX, BBICTABKAX, KOHKYpCax)

Cpoku peanu3aiiy mporpamMmbl

o 2022-2023 yuebHsbIii rog — 8 Kiacc

o 2023 — 2024 yuebnbrii rox — 9 Kace

OO0m1as xapakTepucTuKa y4eOHOro mpeaMera
B cootBercTBuM ¢ DenepanbHbIM roCy1apCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO
06H.I€FO 06p3.30BaHI/I$I ydyamuecsa OOJDKHBI OBJIAACTb TAaKMMU ITIO3HABATCIBHBIMU y‘Ie6HLIMI/I
NeHCTBUSAMH, KaK yMeHue (hopMynupoBaTh HpoOjeMy W TUIOTE3y, CTaBHTh LETH U 3a/a4H,



CTPOWTB IIJIAHBI JOCTIDKEHHSI TIEJICH U pelIeH s TOCTaBICHHBIX 3a7ad, TPOBOIUTH IKCTIEPUMEHT
M Ha €T0 OCHOBC JCJIaTh BBIBOABI U YMO3AKIIOYCHHA, IIPCACTABIATL UX OTCTAMBATHL CBOXO TOYKY
3pCHHA. KpOMC TOro, ydJalmuecda OOJDKHBI OBJIAACTH MPHUEMAMH, CBA3AHHBIMU C OHNPCACICHUCM
HOHATHH: OrpaHM4YMBaTh UX, OIMMUCBIBATH, XaPAKTCPU30BATH U CPABHUBATD. CJICI[OBaTeJIbHO, npu
HN3YUCHUHN XUMHHU B OCHOBHOH IIIKOJIE ydqamuecs OOJDKHBI OBJIAACTH y‘Ie6HBIMI/I HeﬁCTBHHMH,
MO3BOJISIOIIMMHU UM JTIOCTUYb JIMYHOCTHBIX, MTPEIMETHBIX U METAPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

B cucreme ecrecTBeHHOHaydYHOro OOpa30BaHUs XUMHS KaK YYEOHBIH MpeIMeT 3aHUMaeT
B2)XHOE MECTO B IIO3HAHHHM 3aKOHOB TPHUPOJBI, (HOPMUPOBAHMHM HAYyYHOW KapTHHBI MHUPA,
CO3JaHNHU OCHOBBI XMMHYCCKUX 3HaHI/II71, HCO6XO,I[I/IMBIX JJIA HOBCCI[HGBHOﬁ KHN3HHU, HABBIKOB
3I0POBOTO ¥ 0E30MacHOTO JUIsS YeIOBEKa U OKPYIKAIOIICH ero cpelbl 00pa3a JKU3HH, a TAKKE B
BOCIIUTAHHUHU SKOJIOTUYECKON KYJIbTYPBI.

VYcmennocTs HU3YUCHUS XMUMUH CBA3aHA C OBJIAJACHUCM XHUMUUCCKUM SA3BIKOM, CO6JIIOI[€HI/I€M
npaBui 0€30MacHON pPabOThI NMPHU BBHIMOJHEHUH XWMHYECKOTO JKCIIEPHUMEHTa, OCO3HAHHUEM
MHOTOYHCJICHHBIX CBSI3€H XUMHH C IPYTHMMH TPEAMETaMH IIKOJIBHOTO Kypca.

Pabouas mporpamMma peamsyercsi B yaeOHHKaX XUMHH W Y4eOHO-METOAMUYECKUX MOCOOHSIX,
CO3JIaHHBIX KOJUICKTHBOM aBTOPOB 1o pykoBojcTBoM O.C.I"abpuensHa:

1. Tabpuensn, O.C. Xumus. 8 kmacc: yued. mis obmeoOpasoBarenbHbix yupexaenuid /O.C.
Iabpuensn.-2-e u3a. crepeotur.- M.: JIpoda, 2020.-286 c.

2. Taopuensn, O.C. Xumus. 9 xnacc: yuebnmk /O.C. I'abpuensn, B.M. Cupornazos, C.A.
Cnankos. - M.: JIpoda, 2020.-158 c.

JlaHHasT TporpaMMa KOHKPETHU3UPYET COJIepKaHHe CcTaHaapTa, JaéT pacrpeieicHHe
y4eOHBIX YacOB IO pasleliaM Kypca, MOCIeIOBATeIbHOCTh HM3YYCHHUS TEM W Pa3JelioB C
y4ETOM MeKIPeAMETHBIX U MPEIMETHBIX CBsI3€i, JIOTUKH y4eOHOTO MPoIecca, BO3PACTHBIX
0coOeHHOCTeH yualmuxcs

Omnucanue Mecta yueOHOro npeaMera B y4eOHOM IUIaHe

Pabouas mporpamma pa3paboTaHa B COOTBETCTBMM C ba3uCHBIM Yy4eOHBIM IJIAaHOM JUIs
CTYHEHM OCHOBHOro o00mero o6pa3oBaHus XHUMUS B OCHOBHOM IIKOJE C Y4eToM
NEPBOHAYAIILHBIX TPE/ICTABICHUH, MOJIYYCHHBIX YUAIIUMUCS B HAYAJILHOW IKOJIE TIPH U3YYEeHUHU
OKpY’KaloIllero Myupa 1 u3ydaercs ¢ 8 mo 9 kiaccel.

[IporpamMma XOTSS W HOCUT OOWIEKYJAbTYPHBIH XapakTep W HE CTaBUT 3ajady
npoeCCHOHATBPHON TOATOTOBKM YyYalIUXCs, TeM HE MEHee, MO3BOJSIET UM OIpPEIeNUThCS C
BbIOOpOM mpoduiis 00y4yeHHs! B cTapluel mkosie. B cBs3u ¢ mepexoJoM OCHOBHOW IIKOJIBI Ha
Takylo (opMy wutoroBoil arrecranmuu, kak ['MA, B Kypce MNpeaycMOTpPEHBI BOIPOCHl Ha
HOJTOTOBKY K HEH.

B yuebHOM miiaHe Ha OCBOEHME yueOHOTO MpeaMeTa «XUMHs» Ha YpOBHE OCHOBHOT'O OOIIETo
oOpa3oBanus otBoautcs 140 gacoB u3 pacuera: 70 yacos — 8 kiace, 70 yacoB — 9 kiacc.
[TpakTudeckue u 1adbopaTopHbIe pabOTHI MPOBOASATCA ¢ 000pyROBaHHEM LieHTpa «Touka pocTay,
B TOM 4Hclie IUPOBOI 1abopaTOpHH.

IMpomexxyTouHnas aTTecTalus 00y4aAOIUXCSI MPOBOIUTCS B COOTBETCTBHE C ICHCTBYIOLINM
MKOJABHBIM [loOKEHHEM O TPOBEICHHH TIPOMEXKYTOYHOH aTTECTAllMU  YYalluxcs U
OCYIIECTBIICHHN TEKYLIETO KOHTPOJISi MX YCIIEBAEMOCTH B (OpMe KOHTPOJIBHOH paboOThl B
KOHIIe y4yeOHoro rofa - ¢ 26 anpenst mo 27 mas 2022r.



2. [Inanupyemple JIMYHOCTHBIE, MeTaNpPeIAMeTHbIE U NPeIMeTHbIE Pe3yJIbTATHI 0CBOCHHSI
XHUMHUH
TpeOoBanust K  pe3yibTaraM OOYYEHHS OCHOBHBIX  00pa30BaTENbHBIX  MPOrPaMMm
CTPYKTYpUPYIOTCS ~ TIO  KJIIOYEBBIM  3a7adaM  o0miero  oOpa3oBaHWs,  OTPaKAIOIIUM
WUHIUBHIyabHbIC, OOINECTBEHHBIC W TOCYJIaPCTBEHHbIC TMOTPEOHOCTH, ¥  BKJIHOYAIOT
JIMYHOCTHBIC, MCTAITPCIMETHLBIC U IPCAMCTHBIC PE3YJILTAThI.
Juunocmmuuie pe3ynomamsl 00y4ICHUSI XUMUK:

1) BocmUTaHME POCCHMCKON TpakIaHCKOW MJICHTHUYHOCTH: MATPUOTHU3MA, YBAXKEHUS K
OreuecTBy, MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu; oco3HaHue cBoei
STHUYECKOW MPUHAJIC)KHOCTH, 3HAHUE UCTOPHUH, A3BIKA, KYIBTYpPhl CBOETO Hapoja, CBOETO Kpasl,
OCHOB KYJIBTYPHOTO HAaclie[usi HapoaoB Poccuu M 4elioBeYecTBa; YCBOCHHE TYMAaHUCTUYECKHX,
JEMOKPATHYCCKUX U TPAIUIUOHHBIX IIEHHOCTEH MHOTOHAIIMOHAIBLHOTO POCCHICKOTO OOIIECTBA;
BOCIIMTAHHE YYBCTBA OTBETCTBEHHOCTH M JI0JITa Tiepe] PonnHoi;

2) ¢opmupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K yYEHHIO, TOTOBHOCTH U CIOCOOHOCTH
00yJaromUXCsl K CaMOPa3BUTHIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY U MOCTPOCHUIO NalbHEHIIEeH MHAWBHUIYaTbHOW TPAaeKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpE Mpodeccuii U mpodhecCHOHATBHBIX TPEAIIOYTEHHH,
C y4eTOM YCTONYMBBIX MO3HABATEIIbHBIX HHTEPECOB, a TaKKe Ha OCHOBE (OpPMHUpPOBAHUS
YBOXHTEIHLHOTO OTHOIICHHS K TPY/Y, PA3BUTHUS OIBITA YIACTHS B COIMAILHO 3HAYUMOM TPY/IE;

3) ¢dopmupoBaHUEe IIEIOCTHOTO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH W OOIIECTBEHHOW TMPAKTUKH, YYHUTHIBAIOMICTO COLHAIBHOE,
KYJIBTYPHOE, SI3bIKOBOE, TYXOBHOE MHOT000pa3nue COBPEMEHHOTO MUPA;

4) dopmMupoBaHuE OCO3HAHHOTO, YBXKUTEIHLHOTO M JIOOPOXKEIATEIHHOTO OTHOIIEHUS K
JIPYrOMYy 4YeNOBEKY, €ro MHEHHIO, MHUPOBO33PEHHIO, KYJIbTYpe, S3BbIKY, BEpe, TpakIaHCKOH
MO3UINH, K HCTOPUH, KYJIbTYype, PEIIUTHHN, TPAIUIIMIM, S3bIKaM, IIEHHOCTIM HapoaoB Poccuu u
HApOJOB MHpA; TOTOBHOCTH M CHOCOOHOCTH BECTH AHANIOT C JPYTHUMH JIOJAbMH U JOCTUTATh B
HEM B3aUMOIIOHHUMAaHUS;

5) ocBOEHHE COLIMATBHBIX HOPM, MPABUJI MOBEACHUS, posiel 1 (OPM COILMANTBHOMN KU3HU B
TpYyIax U cooOIIeCcTBaxX, BKIKOYAs B3POCIbIE U COIMATIbHBIE COOOIECTBA; y4acTHE B IIKOJIHHOM
CaMOYNIPaBICHUU U OOIIECTBEHHOW >XM3HH B IMpejeNiaX BO3PACTHBIX KOMIIETEHIIMH C Y4eTOM
PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COIMATLHBIX M SKOHOMHUYECKHX 0COOCHHOCTEI;

6) pa3BUTHE MOPATHHOTO CO3HAHUS W KOMIIETEHTHOCTH B PEIICHUU MOPATBbHBIX MPOOIEM
Ha OCHOBE JIMYHOCTHOTO BBEIOOpa, (OpMHUpOBAHWE HPABCTBCHHBIX YYBCTB M HPABCTBEHHOTO
MTOBEJICHHUSI, 0CO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHBIM TIOCTYIIKaM;

7) popmMupoBaHue KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUUYECTBE CO
CBEPCTHUKAMH, JI€TbMH CTapIiero ¥ MJIAJIIEro BO3pacTa, B3pPOCIBIMH B  TIpoIlecce
0o0pa3oBaTenbHOH, OOIIIECTBEHHO MOJIE3HOH, yueOHO-HUCCIIeI0BATENLCKON, TBOPUYECKON U IPYTHX
BHJIOB JCATEIHLHOCTH;

8) dopmMupoBaHUEe IIEHHOCTH 370POBOT0 U Oe30macHOro odpasa KH3HU; YCBOCHHE MPaBUI
WHIMBUIYAIHHOTO M KOJJICKTUBHOTO O€30IIacHOTO IOBEJACHHS B YPE3BBIYAWHBIX CHUTYAIUSX,
YTPOXKAIOIIUX KU3HU U 3J0POBbIO JII0JIeH, MPaBUJI MMOBEJCHHS Ha TPAHCIIOPTE U HA JI0POTax;

9) dbopmupoBaHHE OCHOB IKOJOTUYECKOW KYJIBTYPHI, COOTBETCTBYIOIICH COBPEMEHHOMY
YPOBHIO DKOJIOTMYECKOTO MBIIUICHUS, PA3BUTHE OIbITA HKOJOTMYECKH OPUEHTHPOBAHHOMN
peQIIEKCUBHO-OIICHOYHON M MPAKTUYCCKOM JISATEIILHOCTH B JKU3HEHHBIX CHUTYAIUsX;

10) oco3HaHuWe 3HAYEHUS CEMbU B JKU3HH YEIIOBEKAa M OOIIECTBA, MPHUHATHE IIEHHOCTH
CEMEHHOM XKU3HU, YBAKHUTEIBHOE U 3a00TIIMBOE OTHOIICHHUE K WICHAM CBOCH CEMbH,

11) pa3BuTHE SCTETMYECKOrO CO3HAHMS UEpPE3 OCBOEHHUE XYI0)KECTBEHHOI'O HAacClEIus
Hapos10B Poccuun u Mupa, TBOPUECKOM AESITEIBHOCTH SCTETHYECKOTO XapaKTepa.

Memanpeomemmnbole pe3yibmamosl OOyICHUS XUMHUU.



PeryasituBubie YY /|

1. VYMeHue caMOCTOATENBHO OIpenesaTh LEedu 00ydeHHus, CTaBUTh U (HOpPMyIHUpOBAThH
HOBBIC 33/1a4M B y4eOe U TI03HABATEIbHON IEATETbHOCTH, pa3BUBAaTh MOTHBBI M HHTEPECHI CBOCH
MTO3HABATEIIBHON JI€ATEIbHOCTH.

2. YMeHHE CaMOCTOSATENbHO IUIAHUPOBATh IYTH JOCTIDKEHHS IIeNie, B TOM 4HCIe
aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpATh Hanbosee A3 (HEKTUBHBIE CITOCOOBI pEIICHUsT YIeOHBIX 1
IIO3HABATEJIbHBIX 3a7a4.

3. YMeHHe COOTHOCHTH CBOM JEWUCTBUA C IUIAHUPYEMBIMH  pe3yJbTaTaMu,
OCYLLIECTBIIATH KOHTPOJIb CBOEH IEATEIIBHOCTU B IIPOLECCE JOCTUKEHHUS pPe3ysIbTaTa, ONPEEIsaTh
CrocoObl IEeUCTBUN B paMKaX NpPEJIOKEHHBIX YCIOBUN M TpeOOBaHUil, KOPPEKTUPOBATh CBOU
JIEUCTBUSA B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTyal[UEH.

4. VYMeHHe OILICHMBATh MPABWJIBHOCTH BBINIOJHEHUS Y4eOHOI 3amaun, cOOCTBEHHBIE
BO3MOKHOCTH €€ pELICHUS.

5. Bmagenue ocHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, TMPUHATHS pEIICHUH U
OCYIIIECTBJIEHUS! OCO3HAHHOT'O BbIOOpa B YUeOHOI U 1103HABATEIbHON AESITEIbHOCTH.

ITo3naBartenbubie YY /|

6. VYMeHue ompenensaTh TOHATHSA, CO3/1aBaTh OOOOIICHMS, YCTAHABIMBATH AHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITEIbHO BBIOMPATh OCHOBAHHS U KPUTEPUM JUIs KiacCHUpUKAIUH,
YCTaHABIUBATh  IPUYUHHO-CICJCTBEHHBIC CBSA3M, CTPOUTH JIOTHYECKOE  PpaCCYXICHHE,
YMO3aKII04YeHre (MHIYKTUBHOE, IEAYKTUBHOE, [10 AaHAJIOTUH) U JIENIaTh BBIBOIBI

7. YMeHue co3/aBarh, NPUMEHATh U IPEOOPA30BbIBATh 3HAKU U CHUMBOJIBI, MOJEIHU U
CXEMBI 715l pelieHus y4eOHbIX U TI03HaBaTeNbHBIX 3aa4

8. CMpICIIOBOE UTCHHE.

9. ®opmupoBaHHe U Pa3BUTHE SKOJIOTHUYECKOrO MBIIUICHUS, YMEHUE MPUMEHATH €ro B
MO3HABATE/IIbHON, KOMMYHMKaTHUBHOM, COLMAlbHOM TPAaKTHUKE W  NpOoecCHOHaTbHON
OpHUEHTAIINH.

10. Pa3BuTHe MOTHBALIMU K OBJIaJICHUIO KYJIbTYpOH aKTHUBHOI'O MCIIOJIb30BaHUs CIOBapei

U APYTUX ITOUCKOBBIX CUCTEM.

KommyHnukarusHubie YY /|

11.  VYwmenue opranu3oBbIBaTE y4€OHOE COTPYTHUYECTBO H COBMECTHYIO JEATENBHOCTD
C YYUTEJIEM U CBEpPCTHUKAMU; pab0OTaTh MHAMBHUIYAJIbHO U B IPYIIE: HAXOAUTH 00Illee peleHue
U paspemiatb KOH(DJIMKTBI HAa OCHOBE COIJIAaCOBAaHUS MO3UIMA M y4yeTa HMHTEPECOB;
(bopMynupoBaTh, ApryMEHTUPOBATh U OTCTauBaTh CBOE MHEHUE.

12.  VYmeHue 0CO3HaHHO MCIOJIB30BATh PEUEBBIE CPEACTBA B COOTBETCTBHHU C 3aadei
KOMMYHHKAIMM JJIS1 BBIPQXXEHUS CBOUX YYBCTB, MbICTIEH U MOTpeOHOCTEN Il IUTAHUPOBAHUS U
PETYyJIsMN CBOEH AEATENBHOCTH; BIAJCHUE YCTHOW M IMMCBMEHHOW pPEYbI0, MOHOJOTMYECKON
KOHTEKCTHOM PEUbIo.

13. ®opmupoBaHue ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJNACTU HCHOIB30BAHHS
UH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TexHosoruit (nanee — MKT).

IIpeaMeTHBIMHM pe3yIbTaTaMHM OCBOCHUS BBITYCKHHUKAMH OCHOBHOW IIKOJIBI IIPOrPAMMBI 10
XUMUU SABJISFOTCS
B pe3yabTare u3yyeHusi Kypca XMuMUHM B OCHOBHOM 1IKOJI€:
BrInnyckHUK HAYYHTCHA
®  XapaKTepu30BaTh OCHOBHBIE METO/IbI IO3HAHUS: HA0II0/IeHNE, U3MEPEHUE, SKCTICPUMEHT;
® ONUCHIBATH CBOWCTBA TBEPABIX, KHUJKHUX, TIa3000pa3HbIX BELIECTB, BBIACIAA UX
CYIECTBEHHBIC IIPU3HAKU;
® DpACKpBIBATH CMBICII OCHOBHBIX XHMHMYECKMX IIOHATHM  «aTOM», «MOJIEKYJIa»,
«XHMHMUYECKUH 3JIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBOY», «BAJECHTHOCTHY,
«XUMHUYECKasl peakLHs», UCIIONb3ys 3HAKOBYIO CUCTEMY XUMUH;



pacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
ATOMHO-MOJICKYJIIPHON TEOPUH;

pa3n4aTh XUMUYECKUE U (PU3NYECKHE SBICHUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTBHI;

OTIpeNIeNIATh COCTaB BEUIECTB MO UX (hopMyram;

OIPEAEIATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSX;

OINPEAEIATh TUIl XUMUYECKUX PEAKIUI;

Ha3bIBaTh MPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUUYECKUX PEAKLIU;

BBISBJISITh IIPU3HAKH, CBUICTEIBCTBYIOIIME O NMPOTEKAHMM XMMHYECKOH pPEaKLUH IIPU
BBITNIOJTHEHUHY XUMHUYECKOIO OIbITA;

COCTaBJIATH (POPMYIIBI OMHAPHBIX COSIUHEHHIA;

COCTaBJISITh YPAaBHEHUS! XUMUYECKUX pEaKLUi;

co0mro1aTh npaBuiia 6e30nacHOM paboThI IPU MPOBEJECHUHN OTBITOB;

MOJIB30BATHCA JJAOOPATOPHBIM 000PYIOBAaHUEM U TTOCY/IOM;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

BBIYHUCIISATH MACCOBYIO JI0JII0 XMMUYECKOI'0 3JIEMEHTA 110 OpMYJie COeAMHEHUS;
BBIUUCIIATh KOJMYECTBO, 00OBEM HJIM MacCy BelLecTBa MO KOJIMYECTBY, 00bEMy, mMacce
peareHTOB WM IPOAYKTOB PEaKIINH;

XapakTepu30BaTh (PU3NUECKUE U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOJa U
BOJ0OpOJA;

HO0JIy4aTh, COOMPATh KMCIOPOA U BOJIOPO/;

pacIio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPO;
pacKpbIBaTh CMBICI 3aKOHA ABOTraapo;

PacKpbIBATh CMBICI OHATUN «TEIMIIOBOM 3PPEKT PeaKkIrm», «MOJIIPHBIH 00bEeM»;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BOJIBI;

PacKpbIBaTh CMBICI IIOHATHUS «PaCTBOPY;

BBIUHCIISITH MACCOBYIO JIOJIIO PACTBOPEHHOTO BEILIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COCAMHEHMSI U3YUEHHBIX KJIaCCOB HEOPTaHWYECKUX BEILECTB;

XapakTepuzoBaTh (U3MYECKHE UM XHMMUYECKHE CBOMCTBa OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX BEIECTB: OKCUAOB, KUCIOT, OCHOBaHM, COJIEH;

OTpeeNATh NPUHAICKHOCTD BEILIECTB K ONpEAEIEHHOMY KJacCy COEIMHEHMI;
COCTaBJIATh (OPMYJIbI HEOPTaHUYECKUX COCTMHEHHUI U3yUEHHBIX KJIaCCOB;

MPOBOAMTH OMBITHI, MOJITBEPXKIAIONINE XUMHUYECKHE CBOMCTBA HM3YUEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITYTEM PACTBOPBI KUCIIOT U ILIEJIOYEH MO M3MEHEHHIO OKPACKU
MHAUKATOPa;

XapaKTepU30BaTh B3aUMOCBS3b MEXY KJacCaMH HEOpPraHMYECKUX COCTUHEHUI;
packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;

OOBSICHATh (U3NYECKUH CMBICT aTOMHOTO (MOPSKOBOIO) HOMEpa XUMHUYECKOTO
AJIEMEHTa, HOMEPOB I'PYMIBI U epuoa B nepuoanyeckoit cucreme .M. Menneneesa;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHMsI CTPOEHHS aTOMOB, CBOICTB D3JIEMEHTOB B
npeJienax MajbIX EPUOJI0B U TNIaBHBIX MOATPYIII;

XapaKTepU30BaTh XMUMHUYECKHUE BJIEMEHTHI (OT BOAOpOJA A0 KalbLiMs) HA OCHOBE HX
NoJIOXKeHUs B nepuoauueckoit cucreme .M. MenaeneeBa 1 0coOEHHOCTEH CTPOEHUS UX
aTOMOB;

COCTaBJIAITh CXEMBI CTPOEHHUS aTOMOB NEPBBIX 20 3JIEMEHTOB MEPUOJUYECKON CHCTEMBI
JI.1. MeHneneena;

PacKpbIBaTh CMBICI MIOHATUI: «XMMHYECKAsL CBA3bY, «IJIEKTPOOTPULIATENBHOCTD;



XapaKTepu30BaTh  3aBUCUMOCTh  (DM3MYECKUX  CBOWCTB  BEIIECTB  OT  THUMA
KPUCTAJUTMYECKON PEIIeTKH,

ONPEIETATh BUJI XUMHUYECKOM CBSI3M B HEOPTraHUYECKUX COCTMHEHUSX;

M300paxaTh CXEMBbI CTPOCHHUS MOJICKYJ] BEIIECTB, OOpPa30BAaHHBIX DPA3HBIMU BHIAMHU
XUMHYECKHUX CBI3CH;

pacKpbhIBaTh  CMBICT  TOHATHH  «HMOH», «KAaTHOH», «AHHUOH»,  «BJEKTPOJIUTHDY,
CHEDJICKTPOJIMUTBDY, «JICKTPOIUTHYECKAsT JTUCCOIUALIUASY, «OKHUCIUTENbY, «CTENEHb
OKHCJICHUS» «BOCCTAHOBHUTEIIDY, KOKUCIEHUE, «BOCCTAHOBIICHHUE,

OTIPENIETISATh CTEMEHb OKUCIICHUS aToMa 2JIEMEHTA B COSJIMHEHUU;

PacCKpBIBATh CMBICII TEOPHH JICKTPOTUTHICCKOU TUCCOIHAINH;

COCTABJISITh YPABHEHHS DJICKTPOITUTHUYCCKON TUCCOIMAINN KUCIIOT, IISI0YEH, COICH;
OOBSICHATH CYIIHOCTh MpOIIecca SIEKTPOJIUTHUECKON TUCCOIUALMY U PEaKIIMi HOHHOTO
oOMeHa;

COCTaBIISITh TIOJTHBIEC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIIui OOMEHa;

OTpEeIeATh BO3MOKHOCTh IPOTEKaHUS PEaKIIii HOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIIMH, IMTOATBEPKIAIOIINE KAYSeCTBEHHBIN COCTaB Pa3JIMUHbIX BEIIECTB;
OTIPENICTIATh OKUCIUTETh M BOCCTAHOBUTEIIb,

COCTaBIISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIIHiA;

Ha3bIBaTh (PaKTOPHI, BIUSIONIUE HA CKOPOCTh XMMUYECKOUN PEaKIInu;

KJIACCU(UITUPOBATH XUMUICCKUE PEAKIIUU IO PA3IMYHBIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHUEM U CBOMCTBAMH HEMETAJIJIOB;
MPOBOJIUTH OMBITHI MO TOJYYCHHIO, COOMPAHUI0O W HU3YYCHHUIO XUMHUYECKHUX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIIICKUCIIOTO Ta3a, aMMHaKa;

pacro3HaBaTh OMBITHBIM ITyTeM ra3000pa3HbIe BEIIECTBA: YITIEKUCIBINA ra3 1 aMMHAK;
XapaKTepU30BaTh B3aMMOCBA3b MEXAY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;
Ha3bIBaTh OPraHUYECKHE BeIecTBAa MO WX (opmysne: MeTaH, 3TaH, STUJIEH, METaHOJI,
ATAHOJI, TJIULEPUH, YKCYCHAsI KUCIO0Ta, aMUHOYKCYCHAsi KUCIIOTa, CTE€ApUHOBAsI KUCIIOTA,
OJICMHOBAs KMCJIOTA, TIII0K034;

OIICHUBATh BIIMSHUE XUMHYECKOTO 3arps3HEHUS OKPYKAIOIIEH Cpelbl Ha OpraHu3M
YeJIOBEKa;

IPaMOTHO 00palaThCs C BEIIeCTBAMU B TTOBCETHEBHOM JKHU3HU

ONpeNeNsiTh BO3MOXHOCTh MPOTEKAHMS] PEAKIHUl HEKOTOPBIX MpeICTaBUTENEH
OPraHMYECKUX BEIIECTB C KHUCIOPOIAOM, BOJOPOJAOM, METaJIaMH, OCHOBAHUSMH,
raJJoreHaMHu.

BLIHyCKHHK HO.]'Iy‘Il’IT BO3MOKHOCTBb Hay‘II/ITLCﬂ:

BBIJIBUTATh U MIPOBEPATH SKCIEPUMEHTAIBHO TMIOTE3bl 0 XMMHUYECKUX CBOMCTBAX
BEII[ECTB Ha OCHOBE MX COCTaBa W CTPOCHMSI, UX CITOCOOHOCTH BCTYMATh B XUMHUYECKHE
pEaKIuu, 0 XapakTepe U NPOAYKTaX pa3IuIHbIX XUMHUYECKIX PEaKIIHii;

XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHIO U CBOMCTBaM, yCTaHABINBAThH
MPUYHHHO-CIICACTBEHHBIE CBS3H MEXKY TJAHHBIMHA XapaKTEPUCTUKAMH BEIICCTBA,;
COCTABJISITh MOJIEKYJISIPHBIE U MOJHBIE HOHHBIE YPAaBHEHHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHHUSIM;

MIPOTHO3UPOBATH CITIOCOOHOCTH BEIIECTBA MTPOSIBIISITH OKUCTUTEIIBHBIC UITH
BOCCTAaHOBUTEJIHHBIE CBOMCTBA C YIETOM CTETICHEH OKUCIICHHS JIEMEHTOB, BXO/ISIINUX B
€ro COCTaB;

COCTaBJISITh YPABHEHHS PEAKIIU, COOTBETCTBYIOIIHNX MOCIIEIOBATEILHOCTH
MIpPEBpAIICHU HEOPTaHUIECKUX BEIIECTB PA3TMYHBIX KJIACCOB;

BBIJIBUTATh U MPOBEPSATH IKCIIEPUMEHTAILHO THUIIOTE3bI O Pe3yJIbTaTax BO3ACHCTBUA
pa3au4YHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUUYECKOM peaKkinu;



UCTIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS JUUIsl SKOJIOTMYECKU TPAaMOTHOT'O TIOBEICHHUS B
OKpYXKalollleil cpee;

UCIIOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIECTEHIIUH MIPH BBITIOJIHEHUH ITPOEKTOB U
y4eOHO-HUCCIIEI0BATEIbCKUX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CIOCOOOB MOJIyUEHHS U
pacro3HaBaHUsI BEILIECTB;

00BEKTHBHO OLIEHUBATH MH(POPMAIIMIO O BEIIECTBAX U XUMHUECKUX MPOIIeccax;
KPUTUYECKH OTHOCHUTBHCS K TICEBIOHAYYHON MH(POPMAIIMH, HEA0OPOCOBECTHOM peKiaMe B
CpeACTBax MaccoBOi nHpopMaIH;

OCO3HABaTh 3HAUCHUE TEOPETUYECKUX 3HAHUM 10 XUMUU JIJIsl IPAKTUYECKOM
JESITEIbBHOCTH YEJIOBEKa,

CO3/1aBaTh MOJICJIH U CXEMBI JIJISl pEIIeHHs YIeOHBIX U MO3HABATENbHBIX 3a/1a4;IOHIMATh
HE00X0IMMOCTh COOJIOICHUS IPEANUCAHIH, IPEAIaraéMbIX B HHCTPYKIHAX 110
MCIIOJIb30BAHUIO JIEKAPCTB, CPECTB OBITOBON XUMHH U AP.



3.Coaep:xanue y4eGHOro Kypca
8 kuacc (2 g B Hepenio, Bcero 70 4)

Beenenue (64)

XUMHsL — HayKa O BEIEeCTBAX, X CBOMCTBAX U NPEBPALLECHUAX.

[ToHsATHE O XWMHUYECKOM J3JIEMEHTE MU (OpPMax ero CyIeCTBOBAaHH: CBOOOJIHBIX aTOMaXx,
IIPOCTBIX U CIOKHBIX BEIIECTBAX.

[TpeBpamenus BemecTB. OTINYNE XMMUYECKUX PEaKIUN OT (PU3NUECKUX sBIeHUM. Poiab xumun
B )KHM3HM YeJIoBeKa. XeMohuius u xemodoOus.

KpaTkue cBefieHus 13 HCTOPUU BO3HUKHOBEHUS U pa3BuTHs XxuMmuu. [lepuos anxumuu. [lonstue
o ¢unocopckom kamue. Xumus B XVI B. Pazputne xumuu Ha Pycu. Ponp oTedecTBEHHBIX
YUEHBIX B CTAHOBJICHUM XMMHUUYECKO Hayku - paboTsl M. B. Jlomonocosa, A. M. bytieposa, /l.
H. Meunneneena.

XvMHYecKasi CUMBOJIMKA. 3HAKM XMUMHUYECKHUX 3JIEMEHTOB U IPOMCXOXKJIEHUE HX Ha3BaHUU.
Xumnueckue ¢opmyiasl. HMunekcel u  ko3dduuuentsl. OTHOCUTENbHBIE aTOMHas U
MOJIEKYJISIpHAst MacChl. PacueT MaccoBO# 10N XUMHUYECKOTO AJIEMEHTa 0 (hOpMyJie BEIIECTBA.
ITepuoaunueckas cucremMa xumudeckux aieMeHToB J[. M. Menzeneesa, ee CTpyKTypa: Majible U
0oJbIIME MEPUO/IbI, TPYIIIBI M NOArPYNIbI (IJ1aBHas U nobdouHas). Ilepuonnueckas cucrema Kak
CIPAaBOYHOE NOCOOUE [T TOJYyYEHUS CBEICHUIN O XUMUYECKUX IEMEHTaX.

Pacuyernbie 3agaun. 1. HaxoxaeHue OTHOCUTENBHOM MOJEKYJISIPHONW Macchl BEIIECTBA 10 €0

XUMHYeCKol (popmyste. 2. BbuucieHre MacCOBOM J0JIM XMMHUYECKOTO JIEMEHTA B BEIIECTBE I10
ero ¢opmyre.

IIpakTuyeckne padornl. 1. I[lpaBuna TexHUKH 0€30MACHOCTH MPU PabOTe B XUMUYECKOM
kabunete. [Ipuembl oOpaimieHuss ¢ 1TabOpPaTOpPHBIM OOOPYIOBAaHUEM M HarpeBaTeIbHBIMU
npudopamu.

Tema 1. ATOMBI XMMHYECKUX 3J1EMEHTOB o y)

ATOMBI Kak (popMa CYIIECTBOBAHUSI XUMUYECKUX AIeMEHTOB. OCHOBHBIE CBEJICHUS O CTPOCHUH
atomoB. Jloka3aTeiabCTBa CIOXKHOCTH cTpoeHHusi aromoB. OmbiTel Pesepdopna. [lmaneraphas
Mozenb cTpoeHusi aroma. (CocTaB aTOMHBIX fJiep: MPOTOHBI U HEUTPOHBL. OTHOCUTEIbHAS
aToMHasi Macca. B3anMoOCBSI3b MOHATUNA «IIPOTOH», «HEUTPOH», «OTHOCHUTENbHAs aTOMHas
Maccay.  V3MeHeHue dYHclia TMPOTOHOB B sIpe aroMa - OOpa30BaHHE HOBBIX XUMHYECKHX
arieMeHTOB. MI3MeHeHre yiciia HEHTPOHOB B sipe aTroma - oOpa3zoBaHue u30TonoB. CoBpeMeHHOE
ONpe/IeTICHUE MOHATUS «XUMUYECKUN 3JeMEHT». M30Tomnbl Kak pa3HOBUIHOCTH aTOMOB OJIHOTO
XUMHYECKOTO AIIEMEHTA.

OnekTpoHbl. CTPOCHHE 3JIEKTPOHHBIX O00O0JIOYEK aTOMOB XHMHYECKUX 3JeMeHToB Nel-20
nepuoanueckoit cucrtemsl JI. M. MenneneeBa. [loHATHE O 3aBEpIIEHHOM M HE3aBEPIICHHOM
AIEKTPOHHOM cioe (PHEPreTHIECKOM YpOBHE).

[lepuonnueckas cucrema xumuueckux sneMmeHtoB J[. M. MeHnneneeBa M CTpOEHHE aTOMOB:
bu3nyecKUil CMBICT TOPSAIKOBOTO HOMEpa d3JIeMEHTa, HOMepa TpYIIbl, HOMEpa MepHoa.

N3meHeHne uucna 3JEKTPOHOB HAa BHEIIHEM 3JIEKTPOHHOM YpPOBHE aToMa XHMHYECKOTO
DJIeMEHTa - 00pa3oBaHWE TOJOXKUTEIBHBIX M OTPUIIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aTOMaM{ METaJJIOB M HeMeTaJuIoB. [IpyunHbl U3MEHEHUS! METAJUTMUECKUX U HEMETAJUTMYECKUX
CBOICTB B nepuoaax u rpynmax.

O6pazoBanue OwHapHbIX coeauHeHui. [loHsTHe 00 WMOHHOUN cBsi3u. Cxembl 0Opa3OBaHMS



HOHHOM CBSI3H.
B3aumojeiicTBe aTOMOB XMMHUYECKHX JJIEMEHTOB-HEMETAIIOB MEXKIY CO0OM - 00pa3oBaHue
I[ByxaTOMHBIX MOJIeKy.TI HpOCTBIX BCIICCTB. KOBaHeHTHaH HeHOJISIpHaSI XUMHUNYCCKaAs CBA3b.

ONEeKTPOHHBIE 51 CTPYKTYpHBIE (dopmybL.

B3anMoneiicTBie aTOMOB XMMUYECKHX 3JIEMEHTOB-HEMETAJUIOB MEXIy c000il - oOpazoBaHue
OMHApHBIX COEAMHEHMH HEMETAJUIOB. OJIEKTPOOTPULATENIBbHOCTh. [loHSATHE O KOBaJEHTHOM
HOJISIPHOM CBSI3U.

B3auMopneiicTBe aTOMOB XMMHUYECKHMX 3JEMEHTOB-METAJUIOB MEXAy co0oil - oOpa3zoBaHMe
METAJTIMYECKUX KPHUCTAJIJIOB. Ilonsitue 0 METaJITIN4ECKON CBSI3H.

JdeMoHcTpanuu. Mozaenmn aToMOB XMMMYECKHX dieMeHTOB. Ilepuomudeckass cucrema
xuMmuueckux aneMeHToB /. . Menzaeneesa.

Tema 2. IIpocrtbie BelllecTBa (7Tu)
[losnoxxeHne METalIOB M HEMETAJUIOB B IEPUOJUYECKON CHCTEME XMMHUUYECKUX JIEMEHTOB /.
H. MenneneeBa. BaxHeilne NpocThle BEIIECTBA - METAJUIBL: XKEJIE30, AIIOMUHHM, KaJbLWMH,
MarHuii, Hartpui, Kanmuid. OOmme Qu3nueckue CBOMCTBA METAJIOB. BakHeWIHWe MpocThie
BEIIECTBA - HEMETAJUIBI, 00pa30BaHHbBIE aTOMAaMHU KHCIIOPOJa, BOJOPOa, a30Ta, cepsl, hocdopa,
yraepoaa. CnocoOHOCTh aTOMOB XMMUYECKUX 3JIEMEHTOB K 00pa30BaHUIO HECKOJIBKHX MPOCTHIX
BEIIECTB - QUIOTPONHA. AJUIOTPOINHBIE MOIUGUKAIMH KHUCIopoaa, ¢ochopa U 0JOBa.
Mertannuueckie 1 HEMETAJUIMUYECKUE CBOMCTBA MPOCTHIX BELECTB. OTHOCUTENBHOCTD JEJIEHUS
IIPOCTBIX BEIIECTB Ha METaJIbI " HEMETAJUIBL.
ITocrosinnas ABoraapo. KonnyectBo BemiectBa. Monb. MounsipHas Macca. MosipHbIif 00beM
ra3oo0pa3HbIX BellecTB. KpaTHble €IMHUIBI KOJIMYECTBA BELIECTBA — MUJUIUMOJIb U KUJIOMOJIb,
MWUIMMOJIIDHAs M KWIOMOJSIPHAs MacChl BEIECTBA, MWIUIMMOJSPHBIA M KWJIOMOJISIPHBIN
00BbEeMBI ra3000pa3HbIX BEIIIECTB.
Pacuersl ¢ WCHONB30BaHMEM TOHATHUM «KOJIMYECTBO BELIECTBA», «MOJSpPHAs Maccay,
«MOJISIPHBII o0BemM razoBy, «IIOCTOSTHHAS ABorazipo».
PacuerHble 3a1auu. 1. Beruncienre MOISIpHONM MaccChl BEIIECTB 110 XUMHUECKUM (OopMyIiam.
2. PacueTbl ¢ WCHOJB30BAaHUEM MOHATHM «KOJWYECTBO BEIECTBA», «MOJSIPHAs Maccay,
«MOJISIPHBII o0beM ra3oBy, «TIOCTOSIHHAs ABoraznpo».
Jemoncrpauuu. Ilomydenue ozona. OOGpa3ubl 6eoro U ceporo 0yioBa, OEIoro U KpacHOro
docthopa. Hexoropele MeTamabl M HEMETaIbl KOJIMYECTBOM BemiectBa 1 Monb. Mogens
MOJIIPHOTO 00beMa ra3000pa3HbIX BELIECTB.

Tema 3. CoequHeHHsI XUMHYECKUX 3J1eMeHTOB (13 u)

Crenens okucnenus. OnpeneneHnue CTEICHN OKUCICHUS DJIEMEHTOB 10 XMMHYECKOW (hopmyre
coenuneHusi. CocraBieHue (HopMysn OMHAPHBIX COSAMHEHHM, OOIIMI Crocod WX Ha3bIBaHUS.
bunapHple coemMHEHMs: OKCHABI, XJOpuubl, cynbduasl U aAp. CocrtaBneHue ux (Gopmyi.
IIpencraBuTeny OKCUAOB: BOJA, YIVIEKMCIBIA Ta3 M HeramieHas HW3BecTb. lIpeacraBurenu
JETYYUX BOJIOPOJTHBIX COCIUHCHHI: XJIOpPOBOJIOPO/T u aMMHaK.

OcHoBaHMS, WX COCTaB W Ha3BaHUA. PacTBOpUMOCTh OCHOBaHMW B Boje. TaOmwuia
PacTBOPUMOCTH THAPOKCUAOB M coJieid B Boje. [IpencraBurenu menodeit: THAPOKCUIBI HATPUS,
Kanus U Kanblus. llonstne o xadecTBeHHBIX peakuusax. Muaukatopsl. M3meHeHne Okpacku
WHJIUKAaTOPOB B IIEIOYHOM cpene.

Kucnotsl, ux coctaB u Ha3zBanus. Kiaccudukanus xkuciot. [IpencraBurenu KUCIOT: cepHasi,



colsiHast M a30THas. VI3MeHeHWe OKpacKM WHAMKATOpOB B  KHCIOTHOM  cpee.
Conu Kak IpOM3BOIHBIC KHCIOT U OCHOBaHMH. VX cocTaB u Ha3BaHus. PacTBopuMoOCTSh coeii B
Bozme. llpexcraButenu  coneil:  xmopun — Hatpus, KapboHar u  ¢docdar  KaIbIHL.
AmopdHsie u KPHUCTAJUINYECKHUE BEILIECTBA.
Me)i(MOJ'IeKy.HSIpHBIG B3aHMOﬂCﬁCTBHﬂ. Turmsr KPUCTATINIMYCCKUX PCHICTOK: MOHHAsd, aTOMHasd,
MOJIEKYJISIpHAS. ¥ METaJUIM4YecKasi. 3aBUCHMOCTb CBOICTB BEIIECTB OT THUIIOB KPUCTATTMYECKHUX

PELIETOK.
BermiectBa MOJIEKYJISIDHOTO M HEMOJIEKYJISIPHOTO CTPOCHHUsS. 3aKOH IOCTOSHCTBA COCTaBa JIJIs
BEILIECTB MOJICKYJISIPHOTO CTPOCHHSL.

Uucteie BemecTBa U cMecu. [Ipumepsl )KUAKUX, TBEPAbIX U Ta3000pa3HbIX cMmecei. CBOMCTBa
YHCTHIX BEMIECTB U cMeceil. Mx cocraB. MaccoBas u OObEMHAsl JIOJIMW KOMIIOHEHTa CMECH.
Pacuersl, CBSI3aHHbBIC c HCIIOJIb30BaHHEM MOHSITUS JIOJIS.

PacuerHble 3agaun. 1. Pacyer MaccoBoif 1 00bEMHOM JT0JIEH KOMIIOHEHTOB CMECH BEIIECTB.
2. BpluucieHne MaccoBOil JOJM BELIECTBA B PAacTBOpPE MO M3BECTHOW Macce pacTBOPEHHOTO
BEIIECTBA W Macce pacTtBoputess. 3. BrluuciaeHue wmacchl pacTBOPSAEMOro BEIIECTBA U
pacTBOpUTENs, HEOOXOIUMBIX ISl IPUTOTOBJICHUS OIPEIeICHHON MacChl pacTBOpa ¢ U3BECTHOU
MacCOBOM Joneun pacTBOPEHHOTO BEILIECTBA.

JemoncTpanun. O6pa3ubl OKCUIOB, KUCIOT, OCHOBAHUH U cosiell. Moenn KpuCTaIITHYeCKUX
peuIeToK XJIOpHuaa HaTpHsl, aMasa, okcua yriepoaa (1V). B3peiB cMecu Bogopoia ¢ BO3IyXOM.
CrniocoOsl paszzieneHus cMmeceit, JUCTHUILISIIIHS BOJIBI.

JlaGopaTtopuble ombIThbl. 1. 3HAKOMCTBO C OOpa3llaMd BEIIECTB pPAa3HBIX KIJIACCOB. 2.
Paznenenne cmecen.

[IpakTuyeckue padotsl. 2. IIpuroroBnenue pacTBopa caxapa U ONpeAeeHUE MacCOBOM J10JU
€ro B pacTBOpE.

Tema 4. HN3menenns,  nmpoucxoasimge ¢ BelleCTBAMH 13

[TonaTue siBIEeHUN Kak M3MEHEHUH, MPOUCXOASIIMX C BEIECTBAMHU. SIBICHMS, CBSI3aHHBIE C
U3MEHEHHEM KPHMCTAIJIMYECKOTO0 CTPOEHHs BEIIeCTBA IPU IOCTOSHHOM €ro COCTaBe,
(1)I/I3I/I‘~I€CKI/I€ spiaeHNs. Dusndeckue SIBICHUS B XUMHH: JAUCTUIIIAONA, KpUCTAIUW3anusd,
BBIIIAPUBAHUE " BO3TOHKa BELLECTB, HEeHTpU(yTrUpOBaHUE.

HBJ’ICHI/ISI, CBA3aHHBIC C UBMCHCHUEM COCTaBa BCIICCTBA, - XUMHUYCCKHUEC PCAKIIHUU. HpI/ISHaKI/I n
YCJI0BUSA MPOTECKAHUA XUMHUYICCKUX pCaKHHﬁ. Ilousitue 06 3K30- U OSHAOTCPMHUYCCKUX PCAKIUAX.
Peakiun ropeHuss Kak YacTHBIM cllydail SK30TEpMHUECKHX PpEeaKIHi, NPOTEKAIOIMUX C

BBIJIETICHUEM CBeTa.
3aKOH COXpaHEHHs MacChl BEIIECTB. XHMHUYECKHE YpaBHEHHUS. 3HAUEHUE WHJIEKCOB M
KO3 PHUIIHEHTOB. CocraBnenune YpaBHEHUM XUMHYECKHUX peaKIuii.

PacueTtsl mo XuMuYecKMM ypaBHEHUsIM. PelieHue 3agad Ha HaxXOXJIEHUE KOJUYEeCTBa
BEIIECTBA, MACChl WJIK 00beMa MPOYKTa PEeaKIMU 10 KOJIMUYECTBY BEIleCTBA, Macce WIH 00beMy
MCXOJIHOTO BeleCTBa. PacueTsl ¢ UCMOIb30BaHUEM TOHATHUS «I0JIS», KOT/1a HCXOJIHOE BEILIECTBO
JTaHO B BHUJIE pAacTBOpa C 3aJIaHHOM MAacCOBOM JI0JI€H pACTBOPEHHOI'O BEIIECTBA WIJIM COJEPHKUT
ONPEACICHHYIO JTOJTEO MPUMECEH.

Peaknun pasznoxenusi. [loHstHe o0 ckOpocTH XuUMHUeCKMX peakiuid. KartanuzaTopsl.
DepMEHTHI.

Peakuuu coenuHenus. Karanutuueckue W HeKaTamuTU4eckue peaknuu. OOpaTumbie H
HEOoOpaTUMBIE pEaKInu.

Peakuuu 3amerenus. DIeKTPOXUMUYECKUM Pl HAIPSDKEHUH METAJJIOB, €T0 MCIIOIb30BaHHUE
JUIsl TIPOTHO3UPOBAHUSA BO3MOXKHOCTH IIPOTEKAHUs PEAKLUM MEXKIy METaJLIaMUd U pacTBOpaMu



KHUCTOT. Peakiiuy BBITECHEHUS! OJTHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMH MeTajllaMu.
Peakumum oOmena. Peakuum HeWTpamu3anuu. YCIOBHS MPOTEKaHWS peakuuid oOMEeHa B
pacTBOpax 10 KOHLA.
Tunbel XUMHUYECKUX peakiui (110 MPU3HAKY «YUCIIO U COCTAB UCXOHBIX BEIIECTB U MPOJIYKTOB
peakuun») Ha MpPUMEpPE CBOMCTB BOJbI. Peakius pas3iokeHust - 3JIEKTPOJIU3 BOAbL. Peakiuu
COCMHEHHUS - B3aUMOJCWCTBHE BOJABI C OKCHAAMHU METAJUIOB U HemeTauioB. [lonsTue
«ruApoKcubl». Peakuuu 3aMenieHUss - B3aUMOJEHMCTBHE BOABI C  LICNIOYHBIMH U
HIeJIOYHO3EMENIbHBIMU  MeTa/laMu. Peakiuu oOMeHa (Ha mpumepe Truaponusza cyiabhuaa
ATFOMUHUS u KapOuaa KaJIBIIHS ).
PacuerHble 3agauu. 1. Boiuucienue no XMMUYECKUM ypaBHEHHUSIM MAacCChl WM KOJIMYECTBA
BELIECTBA 10 U3BECTHOM Macce WINM KOJIMYECTBY BELIECTBA OJHOIO M3 BCTYNAIOUIUX B PEAKIIMIO
BELIECTB WJIM HPOJYKTOB peakuuu. 2. BwlumciieHne macchl (KOJIMYECTBa BELIECTBA, 00bEMa)
IPOJYKTa peaKkluy, €CIM U3BECTHA Macca MCXOAHOIO BEIECTBA, COACPIKAILETO ONPEACICHHYIO
nolto npuMeceil. 3. Boluncnenue Macchl (KOJMYECTBA BEIIeCcTBA, 00beMa) MPOAYKTa PEaKIUu,
eclIM  W3BECTHA Macca pacTBOpa M MaccoBas  JIOJI1  PACTBOPEHHOTO  BEIIECTBA.
demoncrpanuu. [Ipumeps! puznueckux sIBJICHUI; a) TIaBiIcHUE napaduHa; 0) BO3rOHKA HOJa
Wi OCH30WHON KHCIOTBHI; B) pPAacTBOPEHHE MEpMaHraHaTa Kajius; r) AUPY3Us TyHIUCTBIX
BEILIECTB C TOPSIIEH JaMIOYKM HakajauBaHus. [IpuMepbl XMMHUYECKHMX SIBIICHUN: a) TOpPEHUE
Mmarausi, (ocdopa; 0) B3aUMOACHCTBHE COJSHOW KHCIOTBI C MPamMOpPOM HIIU MEJIOM; B)
nonydeHue ruapokcuna meau (I1); r) pacTBopeHHe MOTYUYEHHOTO THUIPOKCHIA B KHUCJIOTAX;
n) B3aumojeiictBue okcuaa meau (I) ¢ cepHOM KUCIOTOM MPU HAarpeBaHUU; €) Pa3JIOKEHUE
NepMaHraHaTa Kajus; >K) B3auMOJICHCTBUE pa30aBICHHBIX KUCIOT ¢ METAJUIAMHU; 3) Pa3JIoKEeHHE
NEPOKCH]IA BOJIOpPO/IA; n) 3JIEKTPOJIN3 BOJIBL.
JlabopaTopHbie onbIThl. 3. CpaBHEHHME CKOPOCTM UCIApPEHUss BOABI MU CIOHpPTa IO
MCYE3HOBEHHMIO MX Kamenb Ha (uiubTpoBajgbHOU Oymare. 4. OkxucieHue MeAW B IUIaMEHU
CIIUPTOBKUA WMJIM ropenkd. 5. [TomyTHeHHe M3BECTKOBOl BOJBI OT BBIABIXA€MOI'O YIJIEKHCIIOIO
raza. 6. [lomyyeHue yriekuciaoro raza B3auMOCHCTBUEM COJbI M KUCJIOTHL. 7. 3aMelieHue MeIu
B pactBope xsuopunaa meau (1) xenezom.

IIpakTuyeckne padorbl. 3. Ouunctka nmoBapeHHOW conu. 4.HabOmroneHus 3a M3MEHEHUSIMH,
IIPOUCXOASAIIMMHU C TOPSIIEH CBEUOH, U UX onucanue. 5. [I[pu3Hakyu XMMUYECKUX pEaKIUil.

Tema 6. PacrBopenne. PactBopsl. CBoiicTBa pacTBOPOB 3JeKTPOIHTOB (22 u)

PactBopenune xak ¢pusnko-xumuyeckuit npouecc. [loHsTHEe 0 ruapaTax U KpUCTAJUIOTHApATAaXx.
PactBopuMocTs. KpuBbie pacTBOPUMOCTH KakK MOJIEIh 3aBHCHMOCTH PACTBOPHUMOCTH TBEPIIBIX
BEIIECTB OT TeMMeparyphl. HachlllieHHbIE, HEHACHIIICHHBIE M TIEPECHIIICHHBIE PAaCTBOPHI.
3HaveHHe pacTBOpOB TUTST MIPUPOJIBI u CEeBCKOTO XO035MCTBA.

[TonsiTHE 00 ANEKTPOIUTUIECKON AUCCOIUAINH. DIEKTPOIUTHI M HEINEKTPOIUTHI. MeXxaHu3m
JUCCOIMAIMU  JJIEKTPOJUTOB €  pa3dW4yHbIM THUIOM  XHUMHuYecKol cBsizu. (CremneHb
ANEKTPOIUTUUECKON JIUCCOIUAIUH. CusnbHble u crnabbie AJIEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUSI TEOPUU DJIEKTPOJIUTUYECKOM nucconuanuu. MoHHbIe ypaBHEHUS
peakiuii. [Iporekanust peakuy OOMEHa MEXIy JJIEKTPOJIUTAMHU 10 KOHIIA B CBETE HOHHBIX
npeacraBinennii. Knaccudukanus wWOHOB W uX cBoicTBa. Kucnorel, ux Kiaccudukamms.
Huccoumanus KUCIOT M HMX CBOWCTBA B CBETE OJIEKTPOJUTHUYECKOW JTUCCOLMAIUH,
MOJIEKYJIIPHBIE U MOHHBIE YPAaBHEHUS PEAKLIUHU KUCIOT. B3auMoaecTBue KUCaoT ¢ METAJJIaMU.
DJIEKPOXUMUYECKUN PSAJ HaNpsHKEHUHM MeETauioB. B3anmmopaeicTBHE KHCIOT € OKCHUIAMHU



METAJJIOB.  B3auMopjelcTBue  KHUCJIOT C  OCHOBAaHMSIMU-  pEaKklMsl  HEUTpalu3aluu.
BsanmopeiictBue Kucinor ¢ comsimMu. Mcmonb3oBaHume TaOMMIBI  PAaCTBOPUMOCTH IS
XapaKTePUCTUKU XUMHUYECKUX CBOUCTB KUCIOT.OCHOBaHUsA, uX Kiaccuduraius. Jucconnanus
OCHOBAaHUM U HUX CBOMCTB B CBETE€ TCOPUH DIICKTPOJIMTUYECKON Aucconmanyu. Bzaumoneicresue
OCHOBAaHHMH C KHCJIOTaMM, KHCIOTHBIMH OKCHJAMU U COJsAMH. lcmonb3oBaHUE TaOIUIBI
pacTBOPUMOCTH JJISI  XAPAKTEPUCTUKKM XUMHUYECKHMX CBOWCTB OCHOBaHWU. PaznoxxeHue
HEpPaCTBOPUMBIX OCHOBaHWW mpu HarpeBaHuu. Coiu, WX KiIacCUPUKAUSA W JTUCCOIUAIUS
Pa3JIMYHBIX TUMOB coJiel. CBOMCTBO COJIEH B CBETE TEOPUHU DICKTPOJUTHUECKON TUCCOLHUAIUH.
B3aumoneiicTBue cojieid ¢ MeTajllaMH, YCJIOBHUSI MPOTEKAHUs ATUX peakiui. B3aumoneiicTBue
coJielf ¢ KHCJIOTaMH, OCHOBAHUSMH M COJIsIMU. VCrosib30BaHME TaONHIIBI PACTBOPUMOCTHU IS
XapaKTePUCTUKU XMMHYECKUX CBOUCTB cosieO01ume cBeieHus: 00 OKCHIaX, UX KJIacCU(PUKAIUN
U XUMHYECKUX CBOMCTBax.['eHeTHUeCcKue psjibl METAIJIOB M HEMETAJJIOB. ['eHeTHdeckas CBA3b
MEXIy KJIaccaMH HEOpraHW4YecKux BemecTB OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
OKHCIUTEIh U BOCCTAHOBHUTEIb, OKHCIECHHE U BOCCTaHOBIeHHE.Peakiiupm HMOHHOrO oOMeHa H
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. (CoCTaBI€HHE YpPAaBHEHUH  OKUCIUTENIbHO-
BOCCTAHOBHUEIBHBIX PEaKIIMH METOJOM 3JICKTpOHHOTO OanaHca. CBOMCTBA MPOCTHIX BEHIECTB-
METaJUIOB M HEMETa/IOB, KHUCJIOT M COJied B CBeTe IMpPEACTaBICHUH 00 OKHUCIUTEILHO-
BOCCTAaHOBHUTEJIBHBIX MTPOIIECCAX.

JemoncTpanuu. VcnpiTaHusl BELIECTB M WX PACTBOPOB Ha 3JEKTPOIPOBOAHOCTH. JIBIDKEHUE
OKpAIIeHHBbIX HOHOB B JJIEKTPUYECKOM IOJIE. 3aBHCHUMOCTb 3JIEKTPOIPOBOJHOCTU YKCYCHOM
KHUCJIOTBI OT KOHUEHTpaluu. B3aumMoaencTBie NUHKA C CEPOMl , COJITHOM KUCIOTOU, XJIOPUAOM
meau (I1). Topenue maruus. BzanmopeiicTBre cepHoOil U CEpOBOIOPOIHOM BOJIBI.

JlabopaTopubie omnbIThl. 8. Peaknuu, XapakTepHble Ul PacTBOPOB KHUCIOT (COJISIHOM U
cepHO). 9. Peaknum xapakTepHBI Ui pacTBOPOB MEN0UH ( THAPOKCHIOB HATpus U Kawms).10.
[MonyueHne W CBOMCTBa HEPACTBOPUMOIO OCHOBaHWs, Hampumep ruapokcuma meau (I1).11.
Peakuuu xapaktepHsl 17151 pacTBOpoB cojielt ( Hanpumep A xjaopuaa meau (11)). 12. Peakuun
XapaKTepHbl [UIsl OCHOBHBIX OKCHUJOB ( Hampumep, Uil okcujaa Kaibius). 13. Peakuun
XapaKTEepHBI JUIs KUCJIOTHBIX okcuoB (Hampumep, /Ui yrileKucioro rasa).

[IpakTuyeckue padorpl. 6.CBoONCTBA KUCIOT, OCHOBAaHUH, OKCHUJIOB U COJIEH.

7. PemieHue 3KCrIepUMEHTAIbHbBIX 33]1a4.



4. TemaTH4eCcKoOe IJIAHUPOBAHHE

Ne Konnue [Hara IIpumeyanue
CTBO IIPOBEICHUS

YPOK Paznen, Tema ypoka P

a 4acoB

mwiaH | Qakr

BBeaenue 64

1 BBOAHBIN MHCTPYKTaX 10 TEXHUKE OE30I1aCHOCTH. 1
[Ipenmer xumuu. Bemectsa.

2 [ IpeBpaimenue BemecTB. Pojib XMMUN B )KU3HU YETIOBEKA. 1
Kpatkue cBeeHUs 10 UICTOPUU XUMUH.

3 BHaKHU (CUMBOJIbI) XUMUYECKHUX JIEMEHTOB. 1
[Teproanueckas Tabauua xumMuueckux snemenTos/l. U.
Menneneesa.

4 Xummnaeckue Gopmyiibl. OTHOCUTETBHBIE aTOMHAS, 1

MOJICKYJIsIpHasd MacCChbl. Pemenne PACUCTHBIX 3aaa4.

) Boruncnenrie MacCOBOM J10JIM XUMHUUYECKOTO 3JIEMEHTA B 1
BEIIIECTBE T10 €0 hopmyIie.

6 [TpakTrueckas padota Nel. «IIpuémbl oOparenus ¢ 1
HarpeBaTeJIbHBIMU NPUOOpamMu U J1a00paTOPHBIM
000pyI0BaHUEM.

Tema 1. ATOMBI XMMHUYECKHUX 3JIEMEHTOB 9y

7 OcHoBHBIE CBeIeHUs 0 cTpoeHuU aToMoB. CocTaB 1

ATOMHBIX SJEP: POTOHBI, HEUTPOHBI.

8 SAnepusie peakiuu. M30ToIb. 1

9 CtpoeHune 3JIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1
Nel-20.

10 [Tepuonnueckas Tabnuiia XuMudeckux 3yementos /1. U. 1

MeHneneeBa U CTpOEHUE AaTOMOB.

11 HNonHas xumudeckas CBs3b. 1
12 KoBasneHTHas nosisspHas U HENOJISIpHAsT XMMHYECKas 1
CBSI3b.

13 MeTtannnueckasg XxuMuueckas CBI3b. 1




14 O0001Ienre ¥ cucTeMaTH3allns 3HAHUH 110 TEME 1
«ATOMBI XUMHYECKHX DIIEMEHTOB.
15 KonTponbaas padoraNel mo Teme « ATOMBI XUMHUYECKUX 1
DJIEMEHTOBY.
Tema 2. IIpocTbie BemecTBa 74
16 [IpocThie BemecTBa- METaJLIbI. 1
17 [TpocThie BemecTBa- HEMETaUIbl. AJUTOTPOITHS. 1
18 KoimuecTBo BemecTna. 1
19 MoutsipHasi Macca BEIIecTBa. 1
20 MonsipHblii 00BeM Ta30B. 1
21 Pemenne 3amay ¢ MCIIOJIL30BaHUEM TTOHSITHIA: 1
«IIOCTOSTHHASI ABOTAJIPO», «KOJMYECTBO BEIIECTBY,
«Maccay, «MOJIIpHAas Maccay, «00beM», «MOJIIPHBIN
00BEMY.
22 O060011IeHNE U CUCTEMATU3AIMS 3HAHUN 10 TEME 1
«[IpocTbie BemecTBay.
Tema 3. CoequHeHHsI XMMHYECKHX 2JIEMEHTOB 134y
23 CreneHb OKACIIEHNS. 1
24 OKcHIbl, JIETYYHe BOJIOPOIHBIE COSTUHEHUS. 1
25 OcHoBanus. PacTBOpuMOCTE OCHOBaHUH B BOJIE. 1
26 Kucnotsl. Knaccuduxanus kucnor. 1
27 Conu Kak nNpon3BOAHBIE KUCIOT U OCHOBAHUH. 1
28 Pacuérsl no hopmynam coseit. 1
29 Kpucranmnmueckue pemérku. IOHHBIE, aTOMHBIE U 1
METAJNINYECKUE DPEIIETKHU.
30 Cnoxusle Bemectna. JI1.o.Nel «3HaKoMCTBO ¢ 1
o0Opas3IiaMu BEIIeCTB Pa3HBIX KJIACCOB)
31 Yucreie BemecTBa u cmecu. J1.0.Ne2 «Pas3nenenue 1
cMecei»
32 MaccoBas 1019 KOMIIOHEHTOB CMECH, B MaccoBas JOJIs 1
npuMecen
33 O0BEéMHA 1011 KOMIIOHEHTOB CMECH. 1




Pacuértrl, cBSI3aHHBIC C TOHATHEM OIS,

34 [TpakTuaeckast padbota Ne2. «IIpuroroBieHue pacTBopa 1
caxapa U ompeesieHue MacCoOBOM /101U caxapa B
pacTBope».

35 Kontponbnas padota No2 o teme «CoequHeHus 1
XUMUYECKHUX JIEMEHTOBY.

Tema 4. U3meHeHus1, NPOUCXOsiIMeE ¢ BelleCTBAMU 134

36 Du3nyecKue SBICHUS. 1

37 [Tpaktiueckas pabota Ne3 «OuncTka moBapeHHOU 1
COJIN».

38 XUMHYECKUE peaKlIMU. 3aKOH COXPaHEHUsI MaCChl 1
BEIIIECTB.

39 [TpakTiueckast pabota No4. «Habmronenus 3a 1
M3MEHEHUSIMH, IPOUCXOASIIMMU C TOPAIICH CBEUOil, U
WX OMHUCAHHE.

40 Pac4éTbl mo XMMHYECKUM ypaBHEHUSIM. 1

41 Perenue 3a1a4 no XuMU4eCKUM YpaBHEHHUSIM 1

42 Peakuuu paznoxenus. CKOpOCTbh XUMUYECKUX PEAKIUH. 1
Karanuzatopel. @epmenTsl. JI1.0.Ne3 «CpaBHeHue
CKOPOCTH MCTapEHHUsI BOJIbI M CIIUPTA 110 UCUE3HOBEHUIO
UX Karejb Ha QUIbTPOBAIILHOM Oymarey.

43 Peakuuu coequnennsa. Karanurunuecknue u 1
HekaranuTuueckue. OOpaTumble 1 HEOOpaTHUMBIE.

JI.o.Ne4 «Oxkucnenue Menu B IUIaMEHU CIIUPTOBKU UITH
TOPETKU.

44 Peakmmu 3amerenus. JI.o.Ne7 «3amMerenne meau B 1
pactBope xiopuaa meau (I1) xemezom».

45 Peakmun oomena. JI.o. Ne 6 «[lonydeHne yriaekuciaoro 1
rasza B3auMOJEICTBUEM COAbI U KUCIOThD»; JI.0.Ne5
«IToMmyTHEHHE U3BECTKOBOU BOJIBI OT BBLABIXAEMOTO
YTJIEKHUCIIOTO Ta3ay.

46 [Tpaktrueckas padota No5. «[Ipu3HaKu XUMHUYECKUX 1
peaxkuuii».

47 O00011IeHNE U CUCTEMATU3ALMS 3HAHUM 10 TEME: 1
«VI3MeHeHws1, MPOUCXOIAIINE C BEIIECTBAMU.

48 Kontponbnas padota Ne3 no teme: «M3menenus, 1
MIPOUCXOMSIINE C BEIIECTBAMUY.

Tema 5. PactBopenue. PacTBopsl. CBolicTBa 224

PACTBOPOB JIEKTPOJHUTOB




49

PacTBOpenue kak (pU3NKO-XUMHUECKHUI Mporiecce.
PactBopuMocCTh. THUIBI paCTBOPOB.

50 DIIEKTPOIUTHYECKAs JUCCOLIHAITHSI.
51  (OCHOBHBIE MOJOKEHUS TEOPUU ITEKTPOTUTUYECKOM
MMCCOLUALINH.

52  |[MloHHBIE ypaBHEHHsI pEaKIUi.

53 Kucnotsr B cBete TO/l, nx kinaccudukarms.

54 CsotictBa kuciort. JI.0.Ne8 «Peakuiuu, XxapakTepHble JUIs
pPacTBOPOB KHUCIIOT (COJISTHOM U CEpHOMN ).

55 OcnoBanus B cBere TO/l, nx kinaccuduxanus u
cBoiictBa. JI.o. Ne 9 «Peakuuu xapakTepHsl 1is
pacTBOPOB MIENOYH (THAPOKCUIOB HATPUS U KaJIHs)»;
JI.0.Ne10 «Ilomydyenue u cBoiicTBa HEPACTBOPUMOTO
ocHoBaHHMs, Hanpumep ruapoxcuga meau (11)».

56 Oxcuppl. JI.o.Ne 12 «Peakuuu xapakTepHbl 1J1st
OCHOBHBIX OKCHJIOB ( Hampumep, AJs OKCUAA KaTbIU)»;
Jl.o.Ne 13. «Peakiuu xapakTepHBbl JUIsl KUCJIIOTHBIX
okcuoB (Hanpumep, 1uist yriaekucioro rasa)y».

57 Comu B cBere TOJI, ux cBoiicTBa. JI.0.Nell «Peakunu
XapaKTepHBI JUIsl paCTBOPOB coJiel (Hampumep Juis
xmopuaa meau (11)».

58 ['eHeTnyeckue psipl METAJIJIOB U HEMETAIIIIOB.

59 I'eneTndeckas CBA3b MEXKy KJIACCAMHU HEOPTaHUYECKUX
BELIECTB.

60 O06001enre 1 cucTeMaTr3aIis 3HaHUH 110 TeEMe
«PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB
JIEKTPOJIUTOBY.

61 [Tpaktuyeckas pabora Ne6 «CBoOHCTBa KHCIIOT,
OCHOBAaHHWI, OKCHIOB 1 COJIEH).

62 Konrtponsnas padora Ne4 o treme «PacTBopenue.
PactBopsl. CBOICTBA paCTBOPOB JIEKTPOIUTOBY.

63 Knaccudukanus XuMHUECKHUX peakIni.
OKHMCIHUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

64 YnpaxxHEHUs B COCTABJIEHUH OKUCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

65 CBoiiCTBa U3YYEHHBIX KJIACCOB BEILECTB B CBETE

OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKquI.




66 O00011eHre 1 cUCTEMAaTU3aLMS 3HAHUI 110 TEME 1
«OKHUCIIUTETHHO- BOCCTAHOBUTEIIBHBIC PEAKIIUN.

67 [TpakTuyeckas padora Ne7. Permenue 1
AKCIIEPUMEHTAIBHBIX 33124

68 [TpomexxyTouHast aTTectanus B popmMe KOHTPOIHHOU 1
paboThI 32 KYpC XUMHH 8 Kilacca

69 Pemienne pacueTHbIX 335124 1

70 O060011eHre U cUcTeMaTU3alys 3HaHU| 10 KypCy 1

XUMHH 8 KJ1acca..

Hroro:

704




3.Coep:kanne y4eOHOT0 Kypca

9 kuaacc (2 9 B Hepento, Bcero 70 4)

BBCHEHI/IC. Oﬁlllaﬂ XapaKTEePUCTHKA XHMHYECKHX JJIEMEHTOB H XUMHYECKHX pealclmﬁ.
Ilepuoguueckuii 3axkon u [lepuoagnyeckasi cucrema 3jaeMeHTOB 1. U. MenneneeBa (10 u)
XapakTepucTuka 3JEMEHTa IO €ro IMojoxkeHutro B Ilepumomnueckoil cuUCTEME XHUMHUUYECKHX
sneMmeHToB [. . MenneneeBa. CBoiicTBa OKCHIOB, KMCJIOT, OCHOBAaHUU U COJIEH B CBETE TCOPUU
ANEKTPOJIUTUYECKON JUCCOLMAIIMM M OKHUCJICHHUS-BOCCTaHOBJICHHs. [loHATHE O mepexoIHbIX
anemMeHTax. AMpoTepHOCTh. ['eHeTHYECKUl sl TepEX0IHOTO eMeHTa. [leproaudyeckuii 3aKoH
n llepmogmueckas cucrema xumuuyeckux odneMeHToB [l M. MenaeneeBa. Xumuueckas
OpraHu3aIys )KUBOW U HEXKUBOU MPUPOAbl. XUMUYECKUN COCTaB SApa, MAHTUU U 36MHOU KOPBI.
XUMHYECKUE OJJIEMEHThl B KJIETKAaX JKUBBIX OpPraHu3MoB. Makpo- ©U MHKPO3JIEMEHTHI.
O06o01ieHne cBeCHUH O XMUMHUYECKHUX peakuusax. Krmaccudukanus XUMHUECKUX peaklUuid 1o
pa3IMYHBIM TIPU3HAKAM: «YHCIO M COCTaB pPEarupyrolmmx H O00pa3yrouIuxcsi BEIIECTBY,
«rermaoBod  3pQexT», «HampaBlIEHUE», «U3MEHEHHE CTEleHEH OKHUCICHHUS JJIEMEHTOB,
00pa3yroIMx pearupyromme BenecTBay, «da3a», «MCIoIb30BaHNE KaTamu3aropay. [loHsaTue o
CKOPOCTH XMMHYECKOW peakuuu. DakTophl, BIUAIONIME HA CKOPOCTh XMMHUYECKHUX DPEAKLUH.
Karanuzatops! u katanus3. MHTrHOUTOPBI. AHTHOKCUIAHTEHI.

JdeMoHcTpanmnm.

Pasnuunbie opmer Tabmumsr J[. M. MenpeneeBa. Mopenu aromMoB 3ieMeHTOB |—3-T0
nepuosioB. Mozenb CTpPOEHUs 3€MHOTO Iiapa (MonmepedHblil paspes). 3aBUCUMOCTb CKOPOCTHU
XUMHUYECKOM pPEaKIUM OT MPUPOJBl pEarupyrolux BeEIIECTB. 3aBUCHUMOCTb CKOpPOCTHU
XUMHYECKOM peakUuu OT KOHIEHTPAlMM DPEarupyroluX BEIIECTB. 3aBUCUMOCTb CKOPOCTHU
XUMHYECKON peaklMH OT IUIONIaJM CONPUKOCHOBEHUS pPEArupyroIMX BEIIECTB («KUISAIMIMM
CJIOi»). 3aBHCHMOCTH CKOPOCTHM XHMHYECKOH peakiuu OT TeMIepaTypbl pearupyrommx
BEIIECTB. ['OMOreHHBII M  TETEpOreHHbIM  Karanu3bl. @OEpMEHTAaTUBHBIM  KaTajaus.
WNurubuposanue.

JlabopaTopHble ONBITHI.

1. [TonydyeHne ruipokCua IUHKA U UCCIEN0BAHUE €TI0 CBOMCTB. 2.MoaenupoBaHue NOCTPOEHUs
[Tepuoanueckoit cucreMbl XuMHUeckux 31emMeHToB . . MenneneeBa. 3. 3amelienue xxene3om
menu B pactBope cyinbdara meau (II). 4. 3aBHCHMOCTB CKOPOCTH XMMHUYECKOH pEaKkIMHU OT
MPUPO/IbI PEATHPYIOIIMX BEIIECTB Ha MPUMEpE B3aUMOJICHCTBUS KUCIIOT C METAJUIaMHU.

5. 3aBUCUMOCTh CKOPOCTH XMMHMYECKON peaklMy OT KOHIEHTPAlUU pearupyronmx BelecTB Ha
MPUMEPE B3aMMOJICHCTBHS IIMHKA C COJISTHOM KUCJIOTOW PA3IMYHON KOHIEHTPALIUH.

6. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEaKLIUU OT IUIOLIAM COIPUKOCHOBEHUS PEArnpyOLINX
BelIEeCTB. 7. MoAenupoBaHUE «KHUISIIETO CIOs». 8. 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOU
peakuy OT TEMIIEPATyphl PEarupyrOLIMX BELIECTB Ha NMPUMEPE B3aUMOJEUCTBUS OKCUIA MEIU
(I) ¢ pactBopoM cepHOW KHCIOTBI pa3iMuyHOM TemmepaTypsl. 9. PaznoxkeHue nepokcuaa
BOJIOpoJa ¢ momomieio okcuga mapranma (IV) m kartanmasel. 10. OOHapykeHHe KaTalasbl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHrubupoBanue B3auMOJEHCTBUS KUCIOT C METaulaMu
YPOTPOITHOM.

Tema 1. Meraaast (14 4)

Ilonoxenne MeramwioB B Ilepuoauueckoi cucreMe xumudeckux siemMeHToB [l M. MeHnneneesa.
Mertannnueckas KpUCTA/UIMYCCKAd PCHICTKA U MCTAJUIMYCCKAd XUMHUYCCKasA CBA3b. O6H_[I/Ie (1)I/IBI/I‘-I€CKI/IG
CBOMCTBa METAJIJIOB. CHJ’IaBLI, NX CBOWCTBA M 3HaueHMe. XMMHUUYECKHE CBOMCTBAa METAIIOB Kak
BOCCTaHOBI/ITCHeI;'I, a TaK)XXE B CBETC UX ITOJIOKCHHUA B DJICKTPOXUMHUUYCCKOM PAIY HaHp}I)KeHI/Iﬁ MCTAJIJIOB.
Koppo3sust metanios u crioco0s 60ps0ObI ¢ Hell. MeTauibl B ipupoae. O0mue crnocoObl UX MOTyYeHHS.

OO0uasi XapakTepUCTHKA HIEJOYHBIX MeTalI0B. Metamisl B npupojae. OOmme crnocodsl ux
nonydenusi. Ctpoenue artomoB. lllenouynsie MeTamiabl — NpocThie BemiecTBa. BakHeliue



COCTMHEHUS IIETOYHBIX METaNIOB — OKCHJbI, THIPOKCHIBI U CONHU (XJIOPHIbI, KapOOHATHI,
cynb(daTel, HUTpPaThl), MX CBOWCTBA U MPUMEHEHHE B HapoAHOM Xxo3sicTBe. KamuiiHbie

ya00peHusl.

O01mas xapakTepucTHKA 3JIeMEHTOB IJIaBHOM moarpynnsl I rpynmnsbl.

Crpoenue aromos. lllenouHo3eMenbHblE MeTallbl — NPOCTbIE BelllecTBA. BaxHeilmue
COCIMHEHUS IIETOYHO3EMENbHBIX METAUIOB — OKCHJIbI, THIPOKCHABI U COJH (XJIOPUIBL,

KapOOHAThI, HUTpATHl, cyinbdatel, ¢ocharel), MX CBOWCTBA M TNPUMEHEHHE B HAPOJHOM
XO0341CTBE.

AJIIOMUHUI.

Crpoenue aroma, (pU3MYECKHE W XUMHYECKUE CBOMcTBa mpocTtoro BemiecrBa. CoeauHeHUs
QIIOMUHUS — OKCHJI U THIPOKCUI, UX aM(OTEpHBIA Xapakrep. BakHeiine conu aTroMHHHUSA.
[IpuMeHeHnEe aNIOMUHMS U €0 COCIUHEHUM.

Keaeso.

Crpoenue aroma, ¢u3nMyeckue M XMMUYECKHE CBOMCTBA IPOCTOro BeullecTBa. ['eHeTmueckue
pamel Fet? n Fe®,

Baxknenmue conu jxene3a. 3HaUEHUE JKeIe3a M €ro COCOUHEHHWM Ul IPUPOABI U HApOIAHOIO
XO0341CTBa.

JdeMoHCcTpanum.

OOpa3upl LIENOYHBIX M IIEJT0YHO3EMENbHBIX MeTauioB. OOpasusl criiaBoB. B3aumoneiicteue
HATpUs, JUTUS M KaJlbLMg C BOJOW. B3aumoneicTBue HaTpus M Mar"us C KHUCIOPOZIOM.
B3aumoneiictBue meramios ¢ Hemetauiamu. [lonmyuenue rugpokeuios xenesa (1I) u (I1).
JlaGopaTOpHBbIE OIBITHI.

12. B3aumojeiicTBUE pacTBOPOB KHUCIOT U coijiel ¢ MeTtauiaMu. 13. O3HakoMJIEHHE C pyJamMu
xkene3a. 14. OxpammBaHue IUIAMEHHM COJISIMM ILEJIOYHBIX MeTaynioB. 15. Bzammopelicteue
Kanpus ¢ Bojgoi. 16.ITomyuenue rujpokcria Kajbliys U UCCIIEJOBAHUE €r0 CBOMCTB.

17. TlonydyeHne ruapokcuaa aJllOMHHMS U HCCIENOBaHHE €ro cBOMCTB. 18. B3aumoneiictBue
xenesza ¢ constHon kucnotoi. 19. Iomyuenune ruapoxcuos xenesa (1) u (III) u nzyyenue ux
CBOICTB.

Tema 2. llpakTuxkym 1. CBoiicTBa MeTA/IOB M UX coequHenuii (2 4)?

1. OcyiiecTBieHre 1LENOYKH XUMHUYECKUX MpeBpamieHuidl. 2. IlomydyeHue wu cBoiicTBa
COeIMHEHUN MeTajuioB. 3. PelleHne SKCIEpUMEHTANBHBIX 3aJad Ha paclo3HABaHWE U
noxyueHue coenuHeHuin metayuioB.( 1 Tlpu AByX4YacoBOM IUTAHUPOBAHUH TPOBOAUTCS TOJBKO
npakTudeckas pabora 3)

Tema 3. Hemeranabl (25 4)

OO0mias xapakTepUCTHKAa HEMETAJUIOB: ToJiokeHue B Ilepmomnueckol cuCTeME XUMHUYECKHX
anemenToB [[. 1. MenneneeBa,0cOOEHHOCTH CTPOEHUSI aTOMOB, AJIEKTPOOTPUIIATENbHOCTH (D0)
KakMepa «HeMeTATMYHOCTHY, pan D0. Kpucramimiyeckoe CTpOSHHE HEMETAIOB — IMPOCTHIX
BemecTB. Ainorponus. Pusnueckue CcBoWcTBa HeMeTaioB. OTHOCHUTENBHOCTh MMOHSATUN
«METAJT» U «HEMETaJL.

Boxopoa. Ilonoxenue Bomopona B Ilepuogmyeckoil cucreme XxuUMu4eckux asnemMeHtos [ U.
MenneneeBa. CtpoeHne aroMa ¥ MOJIEKyJbl. PU3MYECKHME U XUMHYECKUE CBOMCTBA BOJOPOJA,
€ro MoJy4YeHue U NpUMEHEHHE.

Bona.

Crpoenue Monekyinbl. Bogopoanas xumudeckas cBsizb. uznueckue cBOMCTBA BOAbl. AHOMAIUU
CBOMCTB BOIbI. ['mapodwibHbie U TUAPO()OOHBIE BemecTBa. XUMHUYECKUE CBOMCTBA BOJIBI.
KpyroBopor Bogel B mpuponme. Bomoounctka. Aospamusi BOABL.  BBITOBBIE  (PHIBTPHL
MusnepaiibHblie BOABL. JJucTUIIMpoBaHHAas BOJIA, €€ MOTYyYEeHHE U TPUMEHEHHE.

O01mas XxapaKkTepucTHKA raJoreHoB.

Ctpoenue atomoB. [IpocThie BeliecTBa 1 OCHOBHBIE COEITMHEHMS TAJIOT€HOB, KX CBOMCTBA.



Kpartkue cBenenus o xiope, 6pome, prope u ifoge. [Ipumenene raJjoreHoB 1 UX COSAMHEHUH B
HapOJIHOM XO34HCTBE.

Cepa.

Crtpoenue aToma, aJlJIOTPONHS, CBOMCTBA U TPUMEHEHHE pomOndeckoit cepbl. Okcubl cepol (IV)
u (VI), ux nonyyenue, cBoiictBa u npumeHenue. CepHasi KMCIOTa U €€ COJIU, UX IPUMEHEHHE B
HapoIHOM Xo3sicTBe. [Ipon3BoACTBO CEpPHOM KMCIIOTHI.

A3or.

CrpoeHue aToMa M MOJIEKYJIbl, CBOMCTBA MPOCTOrO BEIIECTBA. AMMMAaK, CTPOCHUE, CBOICTBA,
nosydeHue u npumeHenue. Conu amMmMoHMs, UX cBoiicTBa U npumeHeHue. Okcunapl azota (II) u
(V).

A3OTHas KHCJIOTa, €€ CBOMCTBA M MpUMeHeHue. HuTpaTel 1 HUTPUTHI, IpodiieMa X COJepKaHUs
B CEJIbCKOXO035IICTBEHHON NPOAYKIIMH. A30THBIE YJ00pEHUs.

Dochop.

Crpoenue aroma, auIOTpONMs, CBOWCTBa Oenoro u kKpacHoro ¢ocdopa, ux NpUMEHEHHE.
OcHoBHble coeauHeHus: okcua Gocdopa (V) u  oprodocdopHas kuciora, ¢Gocharsl.
®ochopubie y1oOpeHus.

Yraepoa.

Crpoenue aroma, ajsIoTpoInus, cBoicTBa Moaudukanuii, npumenenue. Oxcuasl yraepona (II) u
(IV), ux cBoiictBa u npumeHenue. KapOoHaTbl: KaJIbLIUT, COAQA, MOTAIl, X 3HAYEHHUE B IIPUPOE
Y JKU3HU 4YeJI0BeKa.

Kpemnuuii.

CrpoeHnue aroma, KpUCTAJUIMYECKHM KpeMHUH, ero cBoiictBa U npumeHeHue. OKCUA KpeMHUS
(IV), ero npupoansie pasHOBUIHOCTU. CUIUKAThl. 3HAUEHUE COECAMHEHUN KPEMHUS B KUBOU U
HEeXUBOM npupoje. [ToHarue o cuaMKaTHON MPOMBIIIIEHHOCTH.

JdemoHcTpaumu.

OOpa3ipl rajJoreHoB — TPOCTHIX BeIIeCTB. B3auMojneiicTBue TrajlloreéHOB C HaTpHeM, C
anoMuHueM. BoiTecHeHHe xJ10poM Opoma WM MOJAA U3 pacTBOPOB UX cojeil. Bzaumoneiicteue
CEpbI ¢ METAJIJIaMH, BOJIOPOAOM U KHCIOPOAOM. B3aumoaeicTBiue KOHIIEHTPUPOBAHHOM a30THON
KHUCIIOTHI ¢ Menpto. [lornomienue yriem pacTBOPEHHBIX BELIECTB WJIM ra3oB. BoccTaHoBieHue
Menu u3 ee okcyaa yrieM. O0pasibl IPUPOIHBIX COETUHEHUH XJ0pa, cephl, pocdopa, yriaepona,
kpeMHusi. OOpa3ibl BAXKHEUIINX IJI1 HAPOJHOTO XO3SMCTBA Cynb(GaToOB, HUTPATOB, KAPOOHATOB,
docartos. OOpasibl CTEKIIa, KEpAMHUKH, LIEMEHTA.

JlabopaTopHbIie ONBITHI.

20. [Monyuenue u pacno3naBanue Bojmopoja. 21. McciaenoBanue MOBEPXHOCTHOTO HATSKEHUS
BOJIb. 22.PacTBOpeHHe MepMaHraHaTa Kalus MM MeIHOro Kymopoca B Boje. 23. I'maparanus
o06e3BoxeHHOTO cynbdara menu (II). 24. I3roToBneHNE TUIICOBOTO OTIEYATKA.

25. OzHakomileHHE C KOJUIEKIMeH OBITOBBIX (MIBTPOB. 26. O3HAKOMIJIEHHE C COCTaBOM
MUHepanbHOM BOAbl. 27. KadecTBeHHass peakuus Ha ranoreHuA-uoHsl. 28. IlomydeHue nu
pacno3HaBanue kuciopoaa. 29. I'openue cepsl Ha Bo3nyxe u B kuciopoze. 30.CoiicTBa
paz0aBieHHON cepHOM KucioThl. 31. M3ydenune cBoiicTB ammuaka. 32. Pacmo3zHaBaHue coiei
ammonus. 33. CaoiicTBa pa30aBieHHOW a30THOW KuciaoTel. 34. B3aumoneiicTBue
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI ¢ meapto. 35. I'openue docdopa Ha BO3myxe U B
kucinopose. 36. PacnoznaBanue Qocdaron. 37. T'openue yris B kucnopoze. 38. Ilomyuenue
YTOJIBHOM KHUCTOTHI U M3y4eHHe ee cBocTB. 39. [lepexon kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxenue runpokapobonara Hatpus. 41. [lonydyeHrne KpeMHEBONH KHCIOTHI U U3y4EHUE €€

CBOMCTB.

Tema 4. lIpakTukym 2. CBolicTBa coeMHeHHN HeMeTaLI0B (3 4)!



1. Pemenue skcnepuMeHTanbHbIX 3agad 1o Teme «lloarpynma ramoreHoB». 2. Pemenue
SKCHEpUMEHTAIbHBIX  3agad 1o Tteme «lloarpynnma  kucmopoma». 3. Peuienue
IKCIEPUMEHTaIbHBIX 3anad 1o teMe «lloarpynma asora». 4. PemieHue sKcriepuMEHTAIbHBIX
3agau o reme «lloarpymnmna yrieponay. 5. [lonydyenue, coOupanue U pacrno3HaBaHUe T'a30B.

(1 IIpu ABYX4acOBOM ILIAHMPOBAHUH IMPOBOAITCS TOJBKO IPAKTHYECKKE paboThI 1, 2 1 5)

Tema 5. O6001eHHe 3HAHMI 110 XMMHH 32 KypC OCHOBHO# 1KoJibl. Ilonroroska

K rocyaapcrseHHoii urorosoi arrecrauuu (F'HA) (13 v)

Ilepnonnueckuit 3akoH u lleproauyeckas cucrema xumudeckux iemeHTos 1. M. Menneneesa.
@dusnueckuil CMBICI TMOPSJIKOBOIO HOMEpa »JJIEMEHTa, HOMEPOB MEpHoAa M TPYIIBL.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOWCTB 3JEMEHTOB M UX COCIUHEHUH B IEpUOJax U rpynmnax B
CBETE IPEJCTABICHUNA O CTPOCHUHU aTOMOB 3JIEMEHTOB.

3HaueHUE MEPUOJIUYECKOr0 3aKOHA. BHIbI XUMHYECKMX CBSA3€M M THUIBl KPUCTALIIMYECKUX
pewieTok. B3auMocBs3p cTpoeHuss U cBOicTB BemlecTB. Kiaccudukanus XMMUUYECKUX peakIui
[0 Pa3JIMYHbIM NPU3HAKaM (YHMCIIO0 U COCTAB Pearupyroiux U 00pa3yonuxcs BEUIeCTB; HATNUHE
rpaHunbl  pasgena  (as; TemnmoBod 3¢ddexT; H3MEHEeHue CTeneHed OKUCIEHUS AaTOMOB;
MCIIOJIb30BAaHUE KaTalln3aTopa; HamlpasieHue nporekanus). CKOPOCTh XMMUYECKUX PEAKIUM U
dakTopsl, Biausromue Ha Hee. OOpaTUMOCTh XMMHYECKHUX PEAKUHUH M CIOCOOBI CMEIIEeHUs
XUMHYECKOI'O PABHOBECHUS.

[IpocTtbie M cnoxHblE BemecTBa. MeTalibl W HeMmeTaibl. ['eHeTHueckue psaapl MeTaia,
HeMeTalla M nepexoAaHoro wmetauia. OKCUABIM TUAPOKCUABl (OCHOBAaHHUS, KHUCIIOTHI,
amQoTepHble THIPOKCUBI), cou. MX cocTaB, kilaccudukanus u oo1ue XuMUYECKIe CBOMCTBA B
CBETE TEOPUHU IEKTPOIUTUYECKON JTUCCOLIUALIMY.



4. TemaTHyecKoe MJIAHUPOBAHUE

No Konnue Hara [Ipumeuanue
CTBO MIPOBEICHUS

YPOK Paznen, Tema ypoka

a 4acoB

mwiaH | Qakr

Beenenue. O0masi xapakTepucTHKA XUMHUYECKUX 104
3JIeMeHTOB M XUMU4YecKHX peakuuii. [lepuonnmyeckunii
3aKOH U NMepHoguyecKas CHcTeMa XUMHYeCKUX
asnemenToB JI.M.Menneseena.

1 BBOAHBII HHCTPYKTaX 1O TEXHUKE OE30MAaCHOCTH. 1
XapakTepUCTHKA XMMUYECKOT0 JIEMEHTa Ha OCHOBAHUU €T0
nonoxeHus B Ilepuoguueckoit cucreme 1. 1. Menzaeneera

2 CBOICTBa OKCHJIOB, KHCJIOT, OCHOBAaHMI U COJICH B CBETE 1
TEOPHUH ICKTPOTUTUICCKON TUCCOITUAIINN U OKUCIICHUS -

BOCCTAHOBJICHUA
3 AmMdoTepHBIE OKCHIIBI U THIPOKCHIBI 1
4 ITepuonnueckuii 3akon u Ileprnonnueckas cucrema /. 1

H. MenneneeBa B cBeTe YU€HUA O CTPOCHUH aTOMaA

) XuMH4YecKasi OpraHu3alus ;KUBOM U HE)KUBOU ITPUPOJIBI 1

6 Knaccudukanus XuMHUECKHUX peakIMi M0 pa3INdyHbIM 1
OCHOBaAHMIM

7 [ToHsITHE O CKOPOCTH XUMUYECKOM peakinu. 1
Karanuzatopsl

8 O00011IeHNE U CUCTEMATU3AIHs 3HAHUH 110 TEME 1
«BBenenne»

9 Konrpoasnas padoraNel no teme «BBenenue» 1

10 Pemenue 3amau nmo teme «BBenenue» 1
Tema 1. MeTaabl 18g

11 [Tonoxxenue sneMeHTOB-MeTaoB B [lepuoanueckoit 1

cucreme /. . MenneneeBa u 0cOOEHHOCTH CTPOCHUS
uX aToMOB. Pu3nyeckue cBOMCTBa MeTauioB. CIuiaBsl

12 XHUMHYECKHE CBOMCTBA METAIIIOB 1

13 Mertanisl B mpupojie. O0mue crnocoObl UX MOTYUSHHS 1




14 Pemenne pacdeTHBIX 33724 ¢ TIOHATHEM MACCOB8AsL Q05 1
861X00a NPOOYKMA
15 ITonsiTHE O KOPPO3UU METAJIIOB 1
16 [lenouynble MeTANIBL: O0IIIAs XapaKTEPUCTHUKA 1
17 CoenuHeHus EI0YHbIX METAJIIOB 1
18 [lenouno3eMenbHbIE METAIIIBL: 00IIAst XapaKTePUCTUKA 1
19 CoenuHeHus MEeI0YH03eMETbHBIX METAJIJIOB 1
20 AIOMUHUH — IEPEXOIHBIN 311eMeHT. DU3nUecKue U 1
XHMHYECKHE CBOMCTBA atoMuHus. [lonydenue u
MPUMEHEHUE ATFOMUHHUS
21 CoequHeHHs aTIOMUHUS — 1
OKCHJI ¥ THIIPOKCHJI, X aM(OTECPHBII XapakTep.
22 IIpakTuyeckas padora Nel 1
Ocy1iecTBICHUE IIEMOYKH XUMUUECKUX MPEBPaACHUIN
23 XKenezo —snement VIIrpynmnsl no604Ho# noarpymnmsl. 1
Du3nyECcKUEe 1 XUMUYECKHE CBOMCTBA Kee3a.
HaxoxeHnue B mpupoe.
24 CoenuHenus xenesa +2,+3 ux KaueCTBEHHOE ONPECICHHUE. 1
I'enernueckue psaasl Fe *2u Fe *3,
25 IIpakTHyeckasi padora Ne2 1
ITonydyeHue u CBOWCTBA COEAMHEHUN METAIIIOB
26 IIpakTHyeckasi padora Ne3 1
Peenune sxcriepuMeHTAIBHBIX
3aa4 Ha paCliOo3HaBaHUC U MMOJTYYCHUC CO@ILI/IHQHI/Iﬁ
MCTAJ1JIOB
27 O06o006muieHne 3HaHui Mo Teme «MeTaTbD» 1
28 Koutpoabnas padora Ne2 o teme «MeTamibhy 1
Tema 3. HemeTasibl 284
29. | OOmas xapakTepUCTHKA HEMETAIIJIOB 1
30 O01mue XUMUYecKre CBOICTBa HeMeTaIUT0B. Hemerausl B 1
NPUPOAE U CIIOCOOBI UX TONTYyUEHHS
31 Bonopon 1
32 Bona 1
33 ["anorensl: 0011as XapaKTepUCTUKA 1
34 CoenuHeHus rajJoreHOB 1
35 Kucnopon 1
36. Cepa, ee pu3HMYCKHE U XUMHUYECKUE CBOMCTBA 1




37. CoenuvHeHus cepbl 1
38. | CepHast KMCIIOTa KaK 3JIEKTPOJIHT U €€ COH 1
39. | Cepnas kucnoTa Kak okucnutens. [lomydenue u 1
MPUMEHEHHUE CEPHOMN KUCIIOTHI
40. IIpakTnyeckas padora Ne4 Pemenue 1
JKCIIEpUMEHTANIbHBIX 3a7a4 o Teme «l[loarpymnmna
KHCIIOPO/Ia»
41. | A3oT m ero cBOICTBa 1
42. AwmMuak u ero coequnennsa. Coau aMMOHHUS 1
43. Oxkcuabl a30Ta 1
44, | A30THas KHCIIOTa KaK 3JIEKTPOJIMT, €€ IPUMEHEHNE 1
45. | A30THas KUCIIOTa KaK OKUCIIUTENb, €€ MOJyYeHHE 1
46. | ®octop. Coenunaenus pocdopa. [Torsitue o 1
bochopHBIX yIOOpEHHSIX
47. Yraepon 1
48. Okcuasl yriaepoaa 1
49. | YronbHas KUCIIOTa U €€ COMH. 1
JKecTkocTh BOJBI M CITOCOOBI €€ yCTpaHeHHS
50. | Kpemunii 1
51. CoenuHeHust KpeMHUs 1
52. | CunukaTHas NPOMBIIIJIEHHOCTh 1
53. | lIpakTnyeckas padora NeS Pemenue 1
IKCIIEPUMEHTANBHBIX 3a1a4 1o TeMe «lloarpymnmna azota
U yriepojia»
54. | lIpakTnyeckasi padora Ne6 1
[Toyuenue, cobupanue 1 pacrio3HaBaHUE ra30B
55. 0O000menue 1o reme «Hemeramib 1
56. | KonTpoabHas padora Ne3 no teme «HemeTamib» 1
Tema 5. O0001eHMe 3HAHMI 110 XUMHH 32 KyPC 134
OCHOBHOM 1IKO0JIbI. [IoAroTOBKA K HTOrOBOM
arrectauuu (F'UA)
o7. Ilepnonnueckuii 3akoH u Ilepuonnueckas cucrema 1
JI. . MeHneneeBa B CBETE€ TEOPUU CTPOEHHUSI aTOMa
58. 3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB 3JIEMEHTOB U UX 1

COEIMHEHUH B MepuoJiax U rpynnax B CBETE




IPEJCTAaBICHUN O CTPOCHUHU aTOMOB 3JIEMEHTOB.
3unauenue [lepuonnyeckoro 3akoHa

59. | Buabl XMMHUECKUX CBSI3€H U THUIIbl KPUCTAJUIMYECKUX 1
pernieToK. B3anMoCBsI3b CTPOCHUS U CBOWCTB BEIIECTB

60. Knaccudukanust XuMHUUeCKUX PEaKIMi MO pa3IuIHbIM 1
MpPU3HAKAM.

61. CKOpOCTh XUMUYECKUX PEaKITUi 1

62. | Knaccugukanus HEOpraHM4eCKHX BEILECTB 1
CBOIICTBAa HEOPraHUYECKUX BEIECTB

63. ['eneTndeckue psiibl MeTaIa, HEMETaIa U 1
MEPEXO0JIHOTO MeTaJlia

64. Tpenunr-rectupoBanue 1o Bapuantam ['MA npouuisix 1
JIET U IEMOBEPCUH

65. Kontpoabnas padora Ne4 Pemmenue [T MA 1

66. | [Ipomexyrounas arrectanus B GopMe KOHTPOIBHOMN pabOThI 1

67. Pemenue pacuetnsix 3ama4. O0001ICHHE U 1
crucTeMaTu3alurs 3HaHUI
Uroro: 674




CpenctBa KOHTPOJIS
KonTpoasHnas padora Nel mo teMe «KATOMBbI XUMHYECKHX 3JI€MEHTOB)

Bapuanr 1.

1. PacmoioxuTe XUMHUYSCKUE 9JICMCHTLI, CUMBOJIbI KOTOPBIX OJAaHbI B IIOPAAKCE!

a) Bo3pacTaHusl HeMeTaummueckux cBoiicts — N, F, Be.
0) Bo3pacTaHus MeTauInYeckux cBoicTs — Rb, K, Cs.

2. Ompepnenute BUA XMMHYECKOH CBsi3U uig BewecTB ¢ popmymnamu: Mg, MgF2, F2, N2Os.
3anuiuTe cXxeMbl 00pa30BaHUl 3TUX CBSI3EH.

3. 3amosHuTe TaOIMITY.

DJIeMEHTapHBIE YaCTULIBI H3oTonbl

5TFe SFa

1) p+

2 0

3) ¢

4. BblYMCIUTE MAacCOBHIE JIOAM XMMMUECKMX OJJIEMEHTOB B BEIIECTBE MO €ro (popmyle
Fe(OH)3

KonTpoasHnas padora Nel mo reMe «KATOMBbI XUMHYECKHX 3JI€MEHTOB)

Bapuanr 2.

1. Pacnomoxure XUMHYECKHE 9JICMCHTELI, CHMBOJIBI KOTOPBIX JAHBI B ITOPAOKE!:

a) BO3pacTaHMs HEMETaUTMYecKux cBoMcTB — Si, S, Al.
0) Bo3pacTaHHs METANTMISCKUX CBOMCTB — Sf, Ba, Mg.

2. Omnpenenute BUI XxuMudeckoi cBs3u i BemiectB ¢ dopmynamu: K, KCI, NClz, Oo.
3anuiuTe cxeMbl 00pa30BaHUI ITUX CBSI3EH.

3. 3amomHuTe TabIMITY.

DneMeHTapHbIE YaCTULIbI N3otomnsl

338 SOS
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+

p

5)

r]0

6)

€

4. BpIUUCIHTE MAaCCOBBIE JIOJIM XMMHYECKHUX JJIEMEHTOB B BEIIECTBE IO €ro ¢gopmyne

H3PO4

Kourpoabnas padora Nel no reMe «KATOMBbI XUMHYECKHX 3JIEMEHTOB)

Bapuanr 3.

1. Pacmnomoxure XUMHYECKHE 9JICMCHTHBI, CUMBOJIbI KOTOPBIX JAaHbI B ITOPAIKE!:

a) BO3pacTaHMs HEMETAUTMIECKUX CBOMCTB — P, S, Si.
0) Bo3pacTaHus MeTauIndeckux cpoicts — Ga, B, TI.

2. OmnpenenuTe BUA XUMUYECKO# cBsi3u s BemiectB ¢ ¢opmyrnamu: Li, LiCl, Oz, SiCls.
3anunmTe cXeMbl 00pa30BaHHUN ITUX CBSI3CH.

3. 3amosHUTE TaOIHITY.

4.

SﬂeMeHTapHLIC HJaCTUILIbI

N30To1s!

39K

4OK

7

+

p

8)

nO

9)

€

Brraucnure MaccoBbIe JOJIH XUMHUYECKHUX JJIEMCHTOB B BCHICCTBE IIO €I'0 (bOpMy.]'IC




Al2(SO4)s

KOHTpOJILHaH paﬁoTa Nel mo Teme «ATOMBI XUMHY€ECKHX 3JIEMEHTOB)

Bapuanr 4.

1. PacmoJiokuTe XUMHYECKHE SJIEMEHTBI, CUMBOJIbI KOTOPBIX JAaHbI B IIOPAAKE:

a) BO3pacTaHMs HEMETAUTMIECKUX CBOMCTB — P, S, Si.
0) BO3pacTaHus METaULTMYeCKUX cBoicTB — Ga, Al, Zn.

2. Ompenenute Bua XUMUYeCKor cBsi3u i BemectB ¢ ¢popmynamu: Clo, NaCl, Na, SCl.
3anuImTe CXeMbl 00pa30BaHUIi ITUX CBA3CH.

3. 3amonHuTe TabIMILY.

aﬂeMeHTapHHe HYaCTUILIbI M3oTtonksl

35cl 37cl

10) p+

D 0

12)¢

4. BpluMCINTE MacCOBBIE JA0JIN XUMHUYCCKHUX JJICMCHTOB B BCHICCTBEC IIO €TI0 (popMyne
NaOH

Kontpoabnas padora Nel mo reMe «ATOMBbI XUMHYECKHX 3JIEMEHTOB)

Bapuanr S.
1. Pacroiioxute XuMHUECKHE SJIEMEHTBI, CUMBOJIbI KOTOPBIX JAHBI B TOPAOKE:

a) BO3pacTaHMs HeMeTalIndeckux cBoiicts — Be, C, L.
0) Bo3pacTaHusi MeTaIndeckux cBoicTB — In, B, Ga.

2. Omnpenenure BUA XMMHYECKOW CBs3M il BemiecTB ¢ dopmynamu: K, Hz, KO, H20.
3anummuTe cXxeMbl 00pa30BaHUM ITHUX CBS3EH.

3. 3anosHuTE TaOIHILY.



DneMEeHTapHbIE YaCTULIbI N3otomnsl

39Ar 40Ar

13) =

) 0

15)c

4. Bbluncionre MaccoBble JOIM XMMUYECKMX DJIEMEHTOB B BEILECTBE 10 €ro (hopMmysie
H2SO4

KOHTpOJIbHaﬂ pa60Ta Nel mo TeMe «ATOMBI XUMHYECKHX 3JIEMEHTOB»

Bapwuanr 6.

1. PacmoiiokuTe XUMHYECKHE QJICMCHTLBI, CUMBOIJIbI KOTOPBIX JdHbI B ITOPAIKE:

a) BO3pacTaHMs HEeMeTaUTnIeckux cBorcTB — Si, S, Al.
0) BO3pacTaHus META/UTMYECKUX cBOMCTB — Fr, Li, K.

2. OmnpeaenuTe BUI XUMHUYSCKON CBsi3u st BemiecTB ¢ Gopmymnamu: Al, Al2Os, O3, Na2O.
3anummre cXeMbl 00pa30BaHUN ITUX CBS3CH.

3. 3amonHuTe TabIMILY.

3J'IeMeHTapHLIC YaCTHUIIbI H3oTombl

lH 3H

16) p+

) 0

18)¢

4. BpluuciauTe MaccoBbIE JOJIM XMMHUYECKMX 3JIEMEHTOB B BEIIECTBE IO €ro ¢opmyse
KOH

Konudukarop k KoHTpo1bHOM padore Nel

Ne zamanusa | KoHTponupyeMmslil 21eMEHT 3HaHUI

1. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XHMMHYECKUX JJIEMEHTOB B
[Iepuonnueckoit cucreMe xumuueckux sieMmeHToB J[.M.MenaeneeBa B
npeaenax:

1. masbIx mepuojax;
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2. TJaBHBIX NOJTPYIIIL

2. Bunel xuMuyeckoil cBsi3u: KOBaJieHTHasi (MOJsIpHAsi, HEMOJspHast),
HMOHHAs U MeTaJTn4eckas. MexaHu3mMbl 00pa30BaHUs 3TUX CBSI3EH.

3. Crpoenue atoma. OmnpeneneHue »HIIEMEHTAapHBIX YacTHIl: IMPOTOHOB,
HEHUTPOHOB, JIEKTPOHOB

4. AToMHas u MOJICKYJISIpHAsI MAaCChI. Brruncnenune maccoBoit JOJIN
XHUMHUYECKOI'o 3JICMEHTA B BEHICCTBE 110 €TI0 (l)OpMy.]'IC.

Kounrpoabnas padora Ne2 no reme «CoeuHeHHs] XUMUYECKHUX 3JIEMEHTOB)»
Bapuant Nel

W3 nepeunst (opMyI1 BEIIUIIUTE OTACIBHO (HOPMYIIBI OKCHIOB, OCHOBAHUMN, KUCIIOT U
coseii u maiite um HazBauus: NaOH, Cu20, Fe2(S04)3, HNO3z, SOz, H2S Ba(OH)2, CuCl..
YKakuTe 3apsiibl HOHOB | C.0. YJIEMEHTOB JIJIsl BEIIeCTB, (hopMyIbl KOTOPbIX: H2SO4 1
Fe(OH)s, Ca3(POa)2. 1t ruapoKCHa0B (KUCIOTHI U OCHOBAHMUS ) 3aITHIITHTE POPMYJIBI
COOTBETCTBYIOIIX UM OKCHIOB, & JUIS COIH — (POPMYJIIBI THIIPOKCHIOB.

Haiinte 00beM (H.y.), KOITHYECTBO M YUCIO MOJIEKYI 661 okcuaa yriepoaa (1V).

B 160mn 20% pactBopa cepHoit kucinotsl H2SO4 (p = 1,151r/mi1) pactBopui eme 42 T
H2SO4. Kakast crana maccoBas nons H2SO4 B monmyueHHOM pacTBope?

Kontpoabnas padora Ne2 no treme «CoeiuHeHNSI XUMUYECKHUX 3JIEMEHTOB)»
Bapuant Ne2

N3 nepeuns (opMy BEIIUIIUTE OTAEIBHO (hOPMYIIbI OKCHIOB, OCHOBAaHUMN, KUCIIOT U
coseii u naiite um HazBauus: Na 20, CuSO4, HNO2, Fe(OH)3, HNO3, K2SO4, KOH, SO:s.
VYKaxuTe 3apspl HOHOB M C.0. 3JIEMEHTOB JUIS BEIECTB, popMyasl KOTOpbIX: H2SiOs,
Fe(OH)2, Al2(SOa)3. s ruapOoKCHIOB (KUCIOTHI M OCHOBAHUS ) 3aMTUIINATE (POPMYIIBI
COOTBETCTBYIOLIMX UM OKCHUJOB, a JUIsl COIH — (OPMYJIBI THIPOKCHIOB.

Haiigure 00beM (H.y.), KOJTUYECTBO U YMCIIO MoJiekyln 132kr okcupa yriepoaa (1V).

13 320r 5%-noro pactBopa ruapokcuaa Hatpus Beinapuian 120r Boasl. Kakas crana
maccoBas oyt NaOH B pacteope?

Kontpoabsnas padora Ne2 no reme «CoeiuHeHNS] XUMUYECKHUX 3JIEMEHTOB)»
Bapuant Ne3

W3 nepeunst (opMy BEITUIIUTE OTIEIBHO (POPMYITBI OKCHIIOB, OCHOBaHHM, KUCIIOT U
coseii u naiite um HazBanus: Ca(OH)z2, CO2, Alx(CO3)3, H3PO4 H2Si03, KOH, Na>SOg,
AlOs.

YKakuTe 3apsiibl HOHOB | C.0. YJIEMEHTOB JIJIsl BemIecTB, (hopMyibl KOTopbix: H2CO3 u
Cu(OH)2, NaNOa. 15 ruapoKcuI0oB (KHCIOTHI M OCHOBAHHS) 3aMUIINTE (OPMYJIBI
COOTBETCTBYIOIIUX UM OKCHUJIOB, a JJIsI COJIU — (POPMYITBI TUIPOKCHUIOB.
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Haiinure o0beM (H.y.), KOIUYECTBO U YHCIIO MOJIeKyn 162r okcua azota (V).
B 650mi 5%-ro pactBopa xioposogopoaa HCI (p = 1,2r/mi) pactBopuiu ere 33,651
xJsopoBojopoaa. Kakas crana maccosas nonst HCI B monyuennom pactBope?

KOHTpOJ’IbHaﬂ paGOTa Ne2 mo Teme «COQ)I]/IHCHHH XUMHUYECCKHUX IJICMCHTOB)

Bapuant Ne4

W3 nepeunst opMyJT BBITHIITKTE OTAEIBHO (POPMYJIBI OKCHIOB, OCHOBAHHIA, KHCIIOT U
cojeii u maiite um HazBanus: KoO, CaSO4, HNO3, Fe(OH)s, H2CO3, Cu2SO4, NaOH,

H.0.

VKaKkuTe 3apsapl HOHOB U C.0. DJIEMEHTOB JUIS BEMIECTB, (GOpMYIIbl KOTOpBIX: Al 2
(SiOg3)3, Fe(OH)2, H2SO4. s ruapoKCcHIoB (KUCIOTHI M OCHOBAHHUS ) 3aITUIIINTE
(bopMyIbl COOTBETCTBYIOLINX UM OKCHJIOB, & JIJIsl COJIU — (POPMYIIBI THAPOKCHIOB.
Haiimute 00beM (H.y.), KOJIMYECTBO M YUCIIO MOJIeKy 432kr okcuna azota (V).
ConeprkaHue coJieil B OKkeaHCKOM Bojie paBHa 3,5%. Kakas macca cosiu octaHeTcs mnocie
BBITIAPUBAHUS 3 KT TAKOH BOJIBI

Koanpukarop k KOHTPoJIbHOI padoTe Ne2

No 3ananus KonTtponupyemslii 371€eMEHT 3HaAHUI

1. Knaccudukanuss HEOpraHWYECKMX COCIMHEHHH: OKCHJIBI, KHCIIOTHI,
OCHOBAHHSI, COJIH.

2. CreneHb OKHUCIEHHUS AJIEMEHTOB. 3apsiibl MOHOB KHUCIOT, OCHOBaHWH,
COJIeH.

3. Monsipabiii  06beM Ta3a. Yuciao Aporagpo. EnumHuna xondyecta
BEILIECTBA — MOJIb. ATOMHas U MOJIEKYJIsIpHast Macchl. MousipHas macca.

4, MaccoBas 10715 BelllecTBa B pacTBOpe. ATOMHAsi U MOJIEKYJIsIpHasi MacChl.

Momnspnas macca.

KourpoJsbHas padora Ne 3
o Teme «HI}MBHCHI/IH, MpOUCXOaAlIHUEe C BEHIECCTBAMMU»

Bapuant Nel

1. 3anumuTe ypaBHEHHE PEAKIINH [0 CXeMaM. Y paBHSANUTE YpaBHEHHE XUMUYECKOU PEaKIIHH.
Vkaxxure ux TUI:

a) ruapoxkcuy xenesa (1) — oxcun xenesa (I11) + Bonga
0) mutpar G6apus + cynasdar xenesa (I11)— 7+ ?
B) CEpHAas KUCIOTa + allFOMUHUNA — 7+ ?

r) okcua pocdopa (V) + Bona — docdopnas kuciora.




2. CKoJIbKO TpaMMOB Ocajika obpasyeTcs npu B3aumoaenicteuii 160 r 15%-Horo pactBopa
cynsgara menu (I1) ¢ u36bITKOM rUAPOKCHaa HaTpus? KakoBO KOTUYECTBO BEIIECTBA
obpasytomerocs ocajika? CKOJIBKO MOJIEKYJ OCa/IKa ITPU 3TOM MOITYIUTCS?

KonTpoabHnasi padora Ne 3
no reMe «/3MeHeHHs1, MPOUCXOsIIINE C BellleCTBaAMID)
Bapuant Ne2

1. 3anumuTe ypaBHEHUs PeakIIil o cxeMaM. Y paBHSANUTE ypaBHEHHE XUMUYECKON
peaKuuu. YKaKUTE UX THIIL:

a) okcua Kanbius + okcun pochopa (V) — docdar kanbius
0) amoMUHUE + coyisiHas Kuciaora — ? + ?

B) TUIPOKCH/] TIOMHHHST —> OKCHUJI aJTFOMUHUS + BOJIA

r) hocdar Harpus + kapOooHAT Kambusg —? + 7

2. Kakoii 00bem Bostopoa (H.y.) oOpasyercst mpu B3auMoaecTBun 650 Mr ITMHKa,
coaepxariero 20% npumeceid, ¢ U30BITKOM COJITHON KUCJIOTHI? KakoBO KOJTUYECTBO
Bosiopoaa? CKOJIBKO MOJIEKYJT BOAOPO/IA MPU ITOM MOTYyIUTCS?

Konrtpouabnas padora Ne 3
1o teme «3MeHeHus, MPOUCXOASIIIINE C Bel[ECTBAMM
Bapuant Ne3

1.3anumuTe ypaBHEHHs peakiuii o cxemaM. YpaBHANTE ypaBHEHHE XUMUYECKON peaKIiy.

VkaxuTe uxX TUII:
a) HUTpAT Kallug — HUTPUT KaIUs + KHUCIOPOJ
0) okcuy azora (V) + Boga —a30THAs KHCIIOTa
B) cepHas KucioTta + runpokcu xeneza (11l) — 2 + 2
T') OKCHJI aTFOMUHUS + Kbt — ? + ?

2. Kakoit o0beM yriaekuciioro rasza (H.y.) o0pa3yeTcst Ipy B3aUMOJICHCTBHH C U30BITKOM
a30THOM kucaoThl 250 1 n3BecTHsIKa (kapOoHaTa Kaiblus), conepxaiiero 20% npumecei?
KakoBo konnuecTBO yriaekuciaoro raza? CkoiIbKo MOJIEKYJ YTIEKUCIOTO ra3a npu 3TOM
MOTy4nTCs?



Koxuduxkarop k KOHTpoJIbHOM padoTe Ne3

No 3ananus KonTposnupyemblii 371€eMEHT 3HaHUI

1. VYpaBHeHus: XuMHUeCKUX peakuuil. Kinaccudukamus XUMHYECKHX
peakuuii. 3aKOH COXpaHEHHUsI MacChl BEIIECTB.

2. VYpaBHEHHUSI XMUMHYECKUX pPEaKIUid. ATOMHAas M MOJEKYJSpHas MacChl.
Momsipaast macca. Mossipubiii 00beM raza. Yucino Aoraapo. EpumHuna
KOJIMYECTBA BEIIECTBA — MOJIb. MaccoBas J10JI BEIIECTBa B paCTBOPE

KonTtpouabHnas pa6ora Ned no teme «PactBopenue. PacTBopbl. Peakunu HoHHOTro 00MeHa)».
Bapmuanr 1.

1. [lanbl ypaBHEHUS:
1. FeO + 2H"=Fe?" + H,0
2. SiOs** + 2H* = H,SiOs[]
3. OH + H* = H0

CBolicTBa, Kakoro Kjacca JIeKTPOJIUTOB ONKMCAHbl STUMU HOHHBIMU YPaBHEHUSMU?

I[J'I}I NMPUBCACHHBIX HOHHBIX ypaBHeHI/Iﬁ 3aIMUIIUTC MOJICKYJIAPHBIC YPAaBHCHUS.

2. 3anummre ypaBHEHUS PEaKIIHii, C TOMOIIbIO KOTOPHIX MOKHO OCYIIIECTBUTH CIETYIOIINE
MPEBPAILICHUS U PACCMOTPUTE MOCIeTHUN nepexo B ceete TI/I:
Li [0 Li2O [0 LiOH [1 LiNOs

3. Kakoe kom4ecTBO THIPOKCH 1A Kaaus HYXHO i HedTpanu3aruu 980 T 20% - ro
pactBopa GochopHOI KUCITOTHI 10 CpeHel comu?

KonTpoabHas padora Ne4 nmo reme «PacrBopenue. PactBopbl. Peakiiuu HOHHOT0 00MeHa).



Bapuanr 2.

1. [lanbl ypaBHEHUS:
1. 2H"+ COs* =CO,[ + H:0
2. 2H* + Cu(OH).[0 = Cu** + 2H,0
3 zZn® + 2H* = Zn?* + HY

CBOﬁCTBa, KaKoro Kjacca 3JICKTPOJIXUTOB OIMKMCAHbl 3TUMU MOHHBIMHA ypaBHCHI/IHMI/I?

Jl1s mpuBEeICHHBIX HOHHBIX YPAaBHEHUM 3aMUIINTE MOJICKYIISIPHbIC YPABHEHHUSL.

2. 3anuiuuTe ypaBHEHHs PEAKLH, C TOMOIIBIO KOTOPBIX MOYKHO OCYIIECTBHTD CIIEIYIOIIHE
IIPEBpALEHUs U pacCCMOTPUTE NOcIeAHUN repexo B cBere TO/L:
S [0 SO2 [0 H2SO3 [ NaxSOs

3. Kaxkoe 06bEM Boopoia (H. y.) BEIIEIUTCS IPU PACTBOPEHHH B CONSHOM kucioTe 130 mr
LMHKa, cogeprkauero 20% npumeceit?

KounrpoJabnas padora Ned4 mo treme «PacTrBopenue. PacTBopsl. Peakniun noHHOro o0MeHa».
Bapuanr 3.

1. JlaHbl ypaBHEHHS:
1. NHs + OH =NHs + H,O
2. Cu?" +20H = Cu(OH).[I
3. HSiO30+ 20H = Si0z?* + 2H,0

CBolicTBa, Kakoro Kjacca 3JIeKTPOJIUTOB ONKMCAHbl STUMU HOHHBIMU YPaBHEHUSIMU?
JIns1 npuBEeCHHBIX HOHHBIX YPABHEHHUN 3aIIMIINTE MOJIEKYIISIPHBIC YPABHEHUS.

2. 3anuumre ypaBHEHUS peakiuil, C MOMOIIbI0 KOTOPHIX MOXKHO OCYIIECTBUTH CIIEIYIOIINE
IpEeBpaLeHHs] U pacCMOTPUTE MocHeAHUN nepexo B cBere TO/L:
Sill SiO2 [J NapSiO3 [1 H2SiOs

3. Kakoe 00béM yriieKuciioro ra3a (H.y.) BBIACIUTCS IPH B3aUMOJICHCTBUH 15T kKapOoHaTa
HaTpus, conepxkamiero 10% mpumecei, ¢ U30BITKOM COJITHON KHUCTOTHI.

Koaudukarop k kKoHTpoJLHON padoTe Ned

Ne 3amanns KoHTponupyemslii 371€EMEHT 3HAHUI

1. MonekyJapHbIE 1 MOHHBIE YPABHEHUS XMUMHUYECKUX peakuuid. CBONCTBa
BeIIeCTB (KUCJIOT, OCHOBAHHM, OKCHJIOB, COJICH)

2. ['eneTnueckue psabl. YpaBHEHUS XUMUYECKHUX PEAKIIUN.

3. VYpaBHEHUsS] XUMUUYECKUX pEaKIuid. ATOMHAsg M MOJEKYJApHAasT MAacCChl.
Momsiprast  macca. MonsapHblii o0beM Ta3a. EgmHuna konaumdecTBa
BellecTBa — MoJib. MaccoBasi J0Jsl BEUIECTBa COJIEPKAIIero B MPUMECH.
3aKOH COXpaHEeHMsI MacChl BEILIECTB.




HToroBasi koHTpOJIBLHAsI padoTa (TecTOBOE 3a/1aHNE)
Bapuant 1
Yacrs A

Al. IIponyIiieHHbBIM CIOBOM B YTBEPKAECHUM «B cocTaB... 030Ha BXOAAT 3 aToMa KUCIOPOJa»
ABIIETCS

1) aroma 2) BelecTBa 3) MOJIEKYJIbI 4) raza

A2. BanentHocts |l cepa nposiBiiser B
1) cepoBomopone 3) cynbdate HaTpHUsL

2) cepHOM KucioTe 4) cynb(ure HaTpUs

A3. Haumensias MOJISIpHasA Macca y BEIICCTBa

1)Fe03  2)Fe(OH),  3)Fe(OH)s  4) FeO

A4, Pearupytot ¢ BOjI0i 00a oKcuja:
1) CuO u Si0 3) Fe203 u CaO

2) Na;O u SO3 4) A1203u CO2

AS. I'npokcu HaTpUst

1) pearupyer ¢ OKCHI0M MarHus
2) pearupyer ¢ OKCHJ0M Kajus
3) pasnaraercs nIpH HarpeBaHUU

4) pearupyer ¢ cepHON KHCIOTON

A6. C pacTBOpOM COJITHOM KUCJIOTHI pearupyroT 00a BEIIeCTRa:
1) Cu NaCl 3) Mg u Ba(OH)2

2) CaCO3 u Cu 4) KOH un Ag



AT7. Ilpu B3auMOJIEHCTBUH CEPHOM KHUCTIOTHI C OKCUIOM HATpUs 00pa3yeTcs
1) oxcun cepsi(1V), Boga u HaTpuit

2) cynbdaT HATpHS U BOJIA

3) ruapokcun Hatpus U okcun cepbi( V)

4) BOJOpOM, HATPUH U cepa

A8. Xnopua nuHKa 1 Boga 00pa3yroTcs MPU B3aMMOICHCTBUHI
1) mHKa ¢ ra3000pa3HbIM XJI0POM

2) LMHKA C COJIIHOM KHUCIOTOM

3) umHk ¢ xaopuaom meau(Il)

4) TUAPOKCHUAA IIMHKA C COJITHON KUCIOTOM

A9. K ogHOMY reHeTH4eCKOMY psily OTHOCSITCS] BCE BEILIECTBA IPYIIIIbI
1) Na, HNO3, NaCl 3) CaO, C0z, CaCO0s

2) S, H2SOs3, SO» 4) P, BaO, P20Os

A10. B peaknuto, ypaBaenue koropoir SHNO3z + AI(OH)z = AI(NO3)3 + 3H20 Berymaror 3
MOJIb KUCIIOTHL. B pe3ynbraTe moydaercsi CoJib B KOJIMYESCTBE BEIIECTBA

1) 1 monb 2) 2 Monb 3) 3 mMounb 4) 4 monb

Yacts B
B1.YcraHoBuTe COOTBETCTBHE MEXAY (DOPMYJIOi BEIIECTBA U €T0 Ha3BAHUEM.
OOPMVYIJIA HA3BAHUE

1) KOH A) kapOoOHAT Kaus



2) KNOs3 B) oxcua kaswst
3) K20 B) ruapokcua kanus

4) K2COs3 I') HuTpar xanus

3anumure B Ta0IUIy OYKBBI, COOTBETCTBYIOIIUE BHIOPAHHBIM OTBETAM.

1 2 3 4

B2. YcraHoBuTe COOTBETCTBUE MCKAY YPaBHCHUECM U TUIIOM XHUMHYECKOM PCaKIu.

YPABHEHUE THUIIT

1) 02 + 4NO2 + 2H20 = 4HNO3 A) pasnoxxeHue
2) AgNOs + HCl = AgCl| + HNO3 b) coenunenue
3) CaCO3 = CaO + CO2t B) 3amemienue
4) Fe + CuS04 = FeSO4 + Cu I') oOmMeH

3anuiuTe B Tabnuily OyKBbI, COOTBETCTBYIOILINE BHIOPAHHBIM OTBETAM.

1 2 3 4

B3. Peakiuu, npotekaroniye ¢ BbIICICHUEM YHEPTUU, HA3bIBAIOTCS

Yacte C

C1. 3anummuTe Bce ypaBHEHUS PEAKIMI COTJIACHO LIETIOYKE MPEBpaLIeHu. Y KaxkuTe TUM 4-oi
peaKkiuu.

1 2 3 4
Zn — ZnO — ZnCl2 — Zn(OH)2 — ZnO

C2. PaccunraiiTe Macchl HICXOHBIX BELIECTB, HEOOXOIUMBIX Ui Nody4eHus 2,33 r cynbdara
Oapust B peakMy HeUTpaau3aiy. 3anHUIIUTe X0 PeIICHHS.



HTorosasi KOHTpoIbHASA padoTa (TecTOBOE 3aJ1aHKeE)
Bapuanr 2
Yacts A

Al. IIponyiieHHbIM CIIOBOM B YTBEPKIAEHUH «B cocTas ... XJ0pa BXOAAT 2 aToma Xjaopa»
ABJISIETCS

1) BemiecTBO

2) monekyIna

3) aTom

4) ra3

A2. BanentHocts Il1 )xene3o nposiBisier B

1) FeO  2)FeCl;  3)Fe03  4) FeSO4
A3. HanOomnb11as MoJsipHas Macca y BEIecTBa

1) HNO> 2) HNOs 3) NO 4) NO2
A4, Pearupytot ¢ BojIoi 00a okcuia

1) K20 u P20s 3) FeO u BaO

2) ZnO u SiO2 4) A1203uS0O2

AS. T'unpoxcuy 6apus

1) pearupyer c men04bt0

2) pearupyer ¢ KUCIOTaMHu

3) pasnaraercs nIpH HarpeBaHUU

4) oxucisercsa Ha BO3AYyXe

A6. C pacTBOPOM COJITHOM KUCJIOTHI pearupyroT 00a BEIIeCTRa:
1)Zn u CuO 3) K2CO3z u SO

2) Su C02 4) NaOH u Ag

A7. Ilpu B3auMoeicTBUN CEpHON KUCIIOTHI U THIPOKCH/IA Kanus 00pa3yroTcs
1) oxcun cepsl (1V), okcnn kams 1 Boja

2) cynbdat Kaaus U Boaa

3) BOAOPOM, OKCUJT KaJls U BOJA



4) cepa, KaJauil ¥ BOJIOPOT
A8. Xnopua Marausi ¥ BOJIOpOJ 00pa3yroTcs IPU B3aUMOICHCTBUH
1) ruapokcuia MarHus ¢ COJISTHOM KHCIIOTOM
2) okcujlla MarHusi ¢ COJITHOU KUCJIOTOM
3) Mar"us ¢ COJSIHOM KHCIIOTOM
4) kapOoHaTa MarHus C COJISTHON KHUCIOTON
A9. BemectBaMu 0JTHOTO T€HETHUECKOTO Psijia SIBIISIOTCS BCE BEILIECTBA TPYIIIIBI
1) N2, CaO, N20s 3) BaO, CO, BaCOs3
2) Si,H2Si03,S0; 4) Na, NaNO3z, NaOH
A10. B peaknuto, ypaHenue koropoit 3KOH + H3PO4 = K3PO4 + 3H20
BCTyMaeT 3 MOJIb 1IeNIoun. B pe3ynbpTaTe moinydyaercs colib B KOJTHUECTBE BEIIECTBA
1) I moms  2) 2 moub 3) 3 momb 4) 4 moItb
Yacrs B

B1. YcranoBute cooTBeTCTBHE MEX 1Y (OPMYJION BEIIECTBA U €T0 Ha3BaHUEM

OOPMVIJIA HA3BAHUE

1) Ca(OH)2 A) cynbdat Kambims
2) CaS0s3 b) oxcun kanbIust

3) CaS04 B) ruapokcun kanbuus
4) CaO I') cynpdut xanpuus

3anumuTe B Ta0IUILy OYKBBI, COOTBETCTBYIOILINE BHIOPAHHBIM OTBETAM.

1

2

3 4

B2. YcTaHOoBUTE COOTBETCTBUE MEXY YPABHEHUEM M TUIIOM XMMHUYECKON PEAKIINH.

YPABHEHUE

1) 4HNOz = 0,1 + 4NO,1 + 2H,0
2) Mg+HCI = MgCl +H2?
3) CaO + C0,1 = CaCOs)

THII

A) paznoxeHue

b) coequnenune




4) Zn + CuSO4=2nS0O4 + Cu B) 3amemienne

3anumuTe B Ta0auIy OYKBBI, COOTBETCTBYIOILINE BHIOPAHHBIM OTBETaM.

1 2 3 4

B3. 3anummte Ha3BaHUE peaKIUid, MPOTEKAIOIIMNX C MOTJIOIMIEHUEM SHEPTUH.

Yacts C

C1. 3anumuTe BCce ypaBHEHUS PEAKIIMNA COTIIACHO LIETIOYKE MPEBpaIeHUN. Y KaKuTe TUM 4-01

peakuuu
1 2 3 4
Al — A1,03 — A1Cl3 — A1(OH)3 — Al5(SO4)3

C2. PaccuuraiiTe Macchl UCXOAHBIX BEIIECTB, HEOOXOAUMBIX JUIs nonydeHus 13,6 r cynbdaTa
KaJIBLIUS B PEAKLMU HEUTpaIU3alUU. 3aMUIIATE X0 PEILICHHUS.

Hrorosasi kouTpobHasi padora Ne5S (TecToBoe 3axanue) oretsl Yactu A u B

Ne 3amanus Al |A2 |[A3 |A4 |AS |[A6 |AT7 |A8 |A9 |A10 Bl B2 B3

Bapuanrl 3 |11 (4 |2 |4 3 3 4 (2 |1 BI'BA |BI'’AB |3Ox30Tepmuueckoin

Bapmuanr 2 2 13 2 |11 |2 1 2 |13 (4 |l BI'Ab |ABBB |Onporepmuueckoi

Yacrp C (Bapuanrl)
Cl. 3anummTe Bce ypaBHEHUS PEAKIMN COTJIACHO LIEMOYKE MPEBPAILICHUH.

Vkaxute Tin 4-0il peakiuu.
1 2 3 4
Zn — ZnO — ZnCl2 — Zn(OH)2 — ZnO

ConeprxaHre BEpHOTO OTBETA

[IpuBeaeHbI ypaBHEHUS pEAKIIUI, COOTBETCTBYIOIINE CXEME MTPEBPAILCHHH, YKa3aH TUII 4-01
peakuuu

1)2Zn + O2 = 2Zn0O




2) ZnO + 2HCI = ZnCI + H20
3) ZnCl + 2NaOH = Zn(OH); + 2NaCl

4) Zn(OH)2 = ZnO + H20, pasnoxeHue

VKka3aHus 10 OLIEHUBAHUIO Bamiel

(mormyckaroTcs nHbIE GOPMYIUPOBKH OTBETA, HE MCKAKAIOIINE €r0 CMBICTIA)

OTBeT HpaBI/IJIbHBIﬁ u HOHHBIﬁ, BKJIIOYAacT BCC HA3BAHHBIC 5JICMCHTbI 5

B otBere nomymiena ommoKka B OJJHOM M3 YpaBHEHUI WM HENPABWIBHO YKa3aH THII peakuuu |4

B oTBeTe nmomyiieHsl omMOKY B JTIOOBIX JBYX YpaBHEHUSX UIIHM JIOMYIIeHA OMMOKA B OTHOM U3 |3
YpaBHEHUU W HEMPABUJILHO YKa3aH TUIl PeaKluu

B oTtBeTe nmomyieHs! ommOKy B JTIOOBIX 3-X ypaBHEHUSIX WM JIOMYyIIeHa omMoKa B 2-X 2
YpaBHEHUSAX U HEMPABUIHHO YKa3aH THI PEaKIUU

B oTtBeTe nmomyieHs! ommOKY B TIOOBIX 4-X ypaBHEHUSIX WM JIOMYyIIeHa omuoKa B 3-x 1
YpaBHEHUSAX U HEMPABUIHHO YKa3aH THUI IEaKUUH

Bce snemeHTHI 0TBETa 3anycaHbl HCBCPHO 0

C2. PaccunTaiite Macchl HCXOJHBIX BEIIECTB, HEOOXOIUMBIX AJIs morydeHus 2,33 r cynbdara
Oapusi B peaklMM HeUTpaTu3auH.

ConepmaHI/Ie BCEPHOI'O OTBETA

1) CocraBiaeHO ypaBHEHHUE peaKIMK HEHTpaTH3aIluK
Ba(OH)2 + H2S0O4 = BaSO4 + 2H20

2) Ompenenena macca cepHoit kuciaoTel M( HaS04) = 2,33 : 233 « 98 = 0,98 (1)

3) Onpenenena macca ruapokcuaa 6apus m(Ba(OH)2) =2,33 : 233« 171 = 1,71(1)

Yka3zaHus 10 OLIEHWBAHUIO (JOMYCKAIOTCs MHBbIE (POPMYIMPOBKHU OTBETA, HE UCKaXKatolue ero | bamisl
CMBICTIA)

OTBeT NpaBUIIBHBINA U TIOJIHBIN, BKIIOYAET BCE Ha3BaHHbBIE DJIEMEHTHI 3
B oTBeTe momymieHb! OMUOKH TOIBKO BO 2-M WJTU TOJBKO B 3-M DJIEMEHTE 2
B oTBeTe nomyuieHs! omMOKK Kak BO 2-M, TaK U B 3-M 3JI€MEHTaX. 1
Bce anmeMeHTHI OTBETa 3aIIMCaHbl HEBEPHO 0

Yacre C (Bapuant 2) Cl. 3anummre Bce ypaBHCHHS PEAKIIMK COTIIACHO IICTIOYKE MTPEBPAICHHIA.
Vkaxure Tin 4-oM peakiuu

1 2 3 4

Al — A1203 — A1C13 — A1(OH)3 — Al2(SO04)3




CopepxaHue BEpHOTO OTBETA

[IpuBeneHbl ypaBHEHHsI peaKIiii, COOTBETCTBYIOIINE cXeMe peBpamenuid 1)2A1 +
3021 =2A1203

2) Al,0s+ 6HC1 = 2A1C13 + 3H,0
3) A1C13+ 3NaOH = A1(OH)s| + 3NaCl

4) 2A1(OH)3| + 3H2SO4 = A12(S04)3 + 6H20, 0OmeH

VYkazaHus 1Mo OLEHUBAHUIO (JIOITYCKAIOTCS UHBIE ()OPMYIHPOBKH OTBETA, HE bannel
HCKa)KaOIIINE €ro CMBICIIA)

OTBeT NMpaBUIIbHBIN U TIOJHBIHN, BKIIOUAET BEC Ha3BAaHHBIC 3JIEMEHTHI )
B otBete nonmyiena omudka B OJTHOM U3 YpaBHEHUHN WIIM HETIPABUIIBHO YKa3aH THII 4
peakiumn

B oTBete momymieHsr OmMOKH B JTIOOBIX IBYX YPaBHEHHUSX WJIH JOIyIIeHA Omuoka B |3
OJIHOM U3 YPaBHEHUH M HEIIPABUJIbHO YKa3aH TUII PEaKLIUH

B otBeTe nomymieHsr OmMOKH B JTIOOBIX 3-X YpaBHEHUSAX WM JOITyIIeHA OMUOKa B 2-X |2
YpaBHEHUSX M HETIPABUIbHO yKa3aH THUIl pEaKuu

B oTBeTe nomyieHs! ommOKy B I0OBIX 4-X ypaBHEHUSX WIM JOMYyIlleHa omunoka B 3-x |1
YpaBHEHUSX M HETIPABUJIbHO yKa3aH THUIl pEaKuu

Bce anemMeHThI 0TBETa 3anIMcaHbl HEBEPHO 0

C2. PaccunTaiite Macchl HCXOHBIX BEIIECTB, HEOOXOAMMBIX AJIs mosydeHus 13,6 r cynbgata
KaJIbIUsl B peaKIIMK HEUTpaIu3aluu.

CopepxaHrie BEpHOTO OTBETAa U YKA3aHUS 0 OIEHUBAHUIO (IOMYCKAIOTCS HHbBIE bamnnbt
(GOpMyIUPOBKH OTBETA, HE NCKAYKAIOLINE €TO CMBICIIA)

CocraBieHo YPaBHCHUC PCAKIIUU HCﬁTpaHH3aHHH

1) Ca(OH)2 + H2SO4 = CaSO4 + 2H20
2) Paccuurana macca ruapokcuaa kanpius M(Ca(OH)2) = 13,6 : 136 « 74 = =74 (1)
3) Paccumrana macca ceproit kuciotel M( HoSO4) = 13,6: 136 + 98 = 9.8 (1)

OTBeT MpaBWIbHBIN U MOJIHBIM, BKIIFOYAET BCE HA3BAHHBIE DJIEMEHTHI 3
B oTBeTe momymieHbl OMMOKHA TOJIBKO BO 2-M WJIM TOJIBKO B 3-M JIEMEHTE 2
B oTBeTe momyieHbl OMMOKH Kak BO 2-M, TaK M B 3-M DJIEMEHTaX. 1

Bce aieMeHTHI OTBETa 3alIMCaHbl HEBEPHO 0




Konudukarop k KOHTpPoIbHOM padoTe Ne5

Ne 3aanus KoHTtponupyemslii 371EMEHT 3HAHUI

Al Monekymna. BanentHocts. Xumuueckue GOpMyIIbl

A2 Monekyna. BanentHocTs. Xumuueckue GopmyIibl

A3 ATOMHas 1 MOJICKYJIIpHas Macchl. MossipHast Macca. JloJist ainemeHTa.

A4 Oxcuapl: OTHOIIECHHE K BOJIE, KUCJIOTaM, IIejIouam

A5 OcHOBaHUS: B3aUMOJCHCTBUE C OKCUIaMH HEMETAJIJIOB,
KHCIIOTaMU

A6 XUMUYECKUE CBOWCTBA KUCIIOT (OTHOIIEHUE K HHIANKATOpaM,
B3aMMO/ICHCTBHUE ¢ METajlJIaMHi, OCHOBHEIMH OKCHAAMHK, OCHOBAHHUSMU,
COJISIMH)

A7 CBolCTBa KHCIOT

A8 XUMUYECKHE CBOMCTBA METAJIIIOB

A9 ['eHeTnueckas B3aMMOCBSI3b HEOPraHUYECKUX BEILIECTB

Al10 3aKOH COXpaHEHHUs1 MacChl BEUIECTB, MACCOBBIE COOTHOIICHHUS

Bl Knaccudukanus HeopraHmuecKux COeAMHEHUN: OKCHIBI,
KHCIIOTBI, OCHOBaHMS, COJIU

B2 Knaccudukanus XuMHUUECKUX peakinui

B3 TennoBoii 3¢ (heKT XUMUUECKON peaKIUH.
TepMmoxuMuueckre ypaBHEHUS

Cl I'eneTnueckas B3auMOCBSA3b HEOPTaHUYECKUX BEUIECTB

C2 ATOMHas 1 MOJIEKYJIsIpHast Macchl. EquHMIa KonruecTa

BEIlIECTBA - MOJIb. UHCIO ABoraz[po. MO.HSIpHaSI mMacca.

MounsipHblii 00BEM.




IMpakTnyeckas padora Nel.

IIpaBuia mo TexHuKe 0€30MACHOCTH NMPHU padoTe B XUMHYECKOM KaOuHeTte. [IpueMbl
oOpaleHusi ¢ HAarpeBaTeJIbHLIMUA NPUOOPAMHU M JIA00PATOPHBLIM 000PY/10BAHHMEM.

HBJIL: IIO3HAKOMHUTLECH C IIpaBUJIaMU TCXHUKHU 6630HaCHOCTI/I, YCTpOﬁCTBOM J'Ia60paTOpHOl"O
mTaTuBa, pa3BHOBUIHOCTBIO XHUMHYECKOM IMOCYybI.

OO0opynoBaHme: HHCTPYKLIHUS [0 TEXHUKE O€30M1aCHOCTH, JIa0OpATOPHBINA IITATUB, CIUPTOBKA,
00pa3ibl XUMUYECKON MOCY/Ibl, XUMUYeCcKasi BOPOHKA, PHIIbTpOBaIbHAs Oymara.

Xoxa padoTsbl

1. N3yuenue mpaBui TEXHUKU O€30MaCHOCTH MpHU paboTe B XuMUUeckou gabopatopuu (c.174-
175).

2. O3HAaKOMJIEHHE C YCTPOHCTBOM M IPABHIIAMH MOJIb30BaHUS J1a00PATOPHBIM IITATHBOM
(c.175-176).

3. 3HaKOMCTBO C XMMHU4YECKOH mocyaoii (c.177-180).
4. O3HaKOMJICHHE C TIPUEMaMH PabOThI M YCTPOWCTBOM CITUpTOBKH (¢.176-177).
5. W3yuenue crpoenus miaamen# (c.177).

Buvinonnenue u ogpopmnenue omuema o npodenannoii pabome 6 maobauye.

HaszBanue Pucynok Hasznauenue
npeaMeTa

BoiBog
IIpakTnyeckas padora Ne 2
Hao0.ro1enne 3a u3MeHEHUsIMH, IPOUCXOASIIIIUMH C TOPSIIEH CBe40il, U UX ONHMCAHHe.
He.ﬂb: H36H}OJIaTI) nu I/I3y"II/ITI) (bHSI/IquKI/Ie U XUMHUYCCKUC SIBJICHUSA HpI/I FOpeHI/II/I CBCUMN.

O0opynoBanme: cBeya, CTEKJIIHHAs TPyOKa, U30THYTask O] IPSIMBIM YTIJIOM, IPOOUPKH;
KyCOY€eK JeCTH (2X2 cM); IpeAMETHOE CTEKJIO, AP KaTellb AJisl MPOOUPOK, U3BECTKOBAs BOJA, Pe-
3MHOBas Tpylla, Kycodyek KapToHa, 0anku (0,5 i1; 2 ).

Xoxa padorsi (c.180-181)
OmnpiT Ne 1. @usndeckue sIBICHUS TPU TOPEHUH CBEYH.
OmnbiT Ne 2. OGHapy>keHHe MTPOAYKTOB TOPEHHUS B TNIAMEHH.

Omnpit Ne 3. BiiusiHue Bo3iyxa Ha TOPEHUE CBEUH.



Buvinonanenue u ogpopmnenue omuema o npodenannoii pabome 6 maobauye.

Ne Yro genanu HaOmronenue BriBox
OIIbITa

BeiBoa:
IIpakTuyeckas padora Ne 3
AHAJIU3 MOYBBI H BO/bI
Ilesib: Hay4YUTHCS TPOBOAUTH AHAJIMU3 ITOUBbI U BOJIBI.

O0opynoBanme: obpazell MOYBbI, TUCTHILIMPOBAHHAS BOJIA, JIyNa, OyMaxXHbIH GUILTD,
CTEKJISIHHAS IJIACTUHKA, CTCKIISIHHAS TTAJIOYKA, TUIOCKOOHHBIN CTEKIITHHBIN IIWINH/P,
KOHUYEcKas KoJi0a co CTeKJITHHOM MPOOKOH, JIaKMYCOBBIE OYMaXKH (KpacHas U CHHSIS)
CIMPTOBKA MJIM TOPEJIKA, XUMHUYECKasi BOPOHKA, ITATUB, 00pa3el] IeYaTHOTO TEKCTA.

Xoa pa6orsi (c.181-183)
OmpIT Ne 1. MexaHW4JeCKHI aHaJIN3 ITOYBEI.
OmbiT Ne 2. TlosydeHre MOYBEHHOTO PACTBOPA U OMBITHI C HUM
OmbrT Ne 3. OnpeneneHue mpo3pavHOCTH BOJBI.
OmnbiT Ne 4. OnpenienieHue UHTEHCUBHOCTH 3araxa BOJbL.

Buvinonnenue u ogpopmnenue omuema o npooeianHotl pabome 8 mabauye.

No Yro genanu HaoOmronenue BriBox
OIbITa

BoiBoa:
IIpakTyeckas padora Ne 4
IIpu3HaKH XUMHYECKUX peaKIuii.

Heab: mpoHadI0aTh U U3YYUTh MPU3HAKH XUMUYECKUX PEAKIUil B X0/1€ MPOBEICHUS OTIBITOB.




O0opynoBaHue: CIIUPTOBKA, TUTEJIbHBIE IUIILBI, TUCT OyMaru, NpoOMpPKH, XMMUYECKUN CTaKaH,
JyYMHKA, CIIMYKH, MEHAasl IPOBOJIOKA, CEpHAsi KUCJIOTA, KYCOUKH MeJa, COJISIHAst KUCIIOTa,
xsopua xenes3a (1), runpoken Hatpus, cynbdaTt HATPUSL, XJTOPHUI OapHsL.

Xox pa6orsi (c.183-184)

OmnpiT Ne 1. [IpokanuBanue MeIHON MPOBOJIOKH U B3auMoaeicTBue okcuaa meau (1) ¢ ceproit
KHCJIOTOM.

OmnbiT Ne 2. BzaumojielicTBue MpaMopa ¢ KUCIOTOM.
OmnpiT Ne 3. Bzaumonericteue xmopuaa sxenesa (111) ¢ ruapokcumom HaTpus.
OmpiT Ne 4. BzaumopeiictBre cynbgara HaTpUs C XJIOPUIOM Oapus.

Buinonnenue u ogpopmaenue omuema o npooeiranHou pabome 6 madauye.

No Yro genanu HaOmronenue BriBox
OIEBITa

BriBOA




IIpakTuyeckas padora Ne 2

IIpuroToB/ieHHe pacTBOpPa caxapa U onpeaejeHHe MacCOBOi J10JIH €ro B pacTBope

OO0opynoBaHue M peaKTUBBI: BEChl C Pa3HOBECAMM, MEPHBIM LUIUHIP, XUMUUYECKUM CTaKaH
(100 mu1), cTeksiHHAA ManoyKa, TUCTUIUIMPOBAHHAS BOJIa, caxapHbli necok (1 yaliHas jJoxkka).

Xox pa6oTsl
1. 3yunTe HHCTPYKLUIO 10 MPOBEACHUIO OIBITA.

OtmepbTe MepHBIM IMIMHApPOM 50 M AMCTUIUIMPOBAHHOM BOJBl M HAaJIEHTE €€ B
XUMHUYECKUN cTakaH eMKOCThI0 100 mil.

YaiiHyro JI0)KKY caxapHOIo IecKa B3BEChTE Ha JlabopaTopHbIx Becax. [Tomecture caxap
B CTaKaH C BOJOU M MepeMEIINBalTEe pacTBOP CTEKIISIHHOM MAl04KOM 10 TOJHOTO PACTBOPEHMSL.

2. BeITIOJTHUTE pacYeTHYIO 9acTh PaOOTHI.
PaccuuTaiite MaccoByo JI0JTIO caxapa B pacTBOpE, HCIIOJIb3Ys H3BECTHBIE BaM ()OPMYIIBI:
w(caxap) = m(caxap) : m(pacTBop)
m (pactBop) = m (caxap) + m (Boma), m (Boxa) = V(Boxa) ¢ p(Boxa).

Heo6xonuMble faHHBIE 17151 pacu€TOB BaM M3BECTHBI: 00bEM BOJIbI, Macca caxapa.
[110THOCTH BOABI IPUMHUTE paBHOM | T/MiL.

Jano: Pemenue:

PaccumnTaiiTe, CKOIBKO MOJIEKYII caxapa COJEpP)KUTCS B PaCTBOPE, HCIOIb3YsI H3BECTHBIE BaM
bopMyIbI:

N=Naen, m-=-n-+M

[Tockonbky caxap Ha 99,9% cocTouT U3 caxapo3ssl, hopmyna koTopoir C12H22011, BbI J1€TKO
paccuMTaeTe MOJSIPHYIO MacCy caxapo3bl M 3aT€M HalJeTe YMCIIO MOJIEKYJ caxapa B
MIPUTOTOBJICHHOM BaMH PacTBOpE.

Jano: Pemenue:

BriBox:



IIpakTnueckas padora Ne 6
CBoiicTBa KHCJIOT, OCHOBAHM I, OKCHIA0B H COJIeH
Hennb: 3akpenuTh HA MPAKTHUKE CBOMCTBA KUCJIOT, OCHOBAHHM, OKCHJIOB U COJICH.

O6opynoBanue: HCI, H,SO4, NaOH, yHuBepcaibpHas 1akMycoBas Oymara, METHJIOBBI
opamxeBblid, penondraneun, Zn, CaO, FeCls CuCly, Fe.

Xona padorsl (c.183-184)

3amanue Nel. OcyiecTBUTE peakiiy, XapaKTepu3yIollue CBOMCTBA PaCTBOPA COISTHOM KUCTOTHI.
3anuiuuTe ypaBHEHMsI peakluil IpoieJIaHHbIe BAaMU B MOJIEKYJIIPHOM U HOHHOM Buje. Peakiuto
C METAJJIOM PAaCCMOTPUTE KaK OKHCIUTEIHHO — BOCCTAHOBUTEIBHYIO.

3amanue No2. [Ipoaenaiite peakinu, XapakTepu3yIoIue CBOWCTBA pacTBOPa r'UIPOKCUIA
HaTpus. 3amnuimre YpaBHCHHA peaKHI/If/'I MMpOoACIIaHHBIC BaMU B MOJICKYJIIDHOM XU HOHHOM BUIC.

3ananue Ne3. [Ipoaenaiite peakinuu, XapakTepU3yOIIUe CBOMCTBA OKCUIA KalbIUs. 3aUILINATE
ypaBHEHUS PEaKIMii MPOIeIaHHBIE BAaMU B MOJICKYJISIPHOM U HOHHOM BHJIE, €CJIU 3TO BO3MOXKHO.

3aganue Ne4. [Iponenaiite peakiuu, XxapakTepu3yoliue cBoiicTa xiaopua xeiesa (111).
3anuiMTe ypaBHEHUs PEaklMil MpoeIaHHbIe BAMU B MOJIEKYJISIPHOM U HOHHOM BUJIE.

PeaKIII/H/I C Y4aCTUEM MCETaJlJIa paCCMOTPHUTEC KaK OKHCIIMTCIbHO — BOCCTAHOBUTCIILHBIC.

Buvinonnenue u ogpopmnenue omuema o npodenannoii pabome 6 maobauye.

No  |PeaktuBbl |YpaBHEHHs peakuil HaoOmonenuns BriBoab1

1

BriBox.
IIpakTHyeckas padora Ne 7
Pemenne 3xcnepuMeHTaNbHBIX 32124

He.m,: 3aKpCHUTDb 3HAHUSA O CBOMCTBax KHCJIOT, OCHOBaHHﬁ, OKCHUJIOB U COJIeH Ipu pCHICHUN
SKCIICPUMCHTAJIbHBIX 3a/4a4.

OOopynoBaHue: cepHast KHCIOTa, LIUHK, XJIOPUJ MarHus, TUAPOKCH]T HATPHSL, CyIb(aT Kajus,
KapOOHAT HATPHsL, HUTPAT LMHKA, pocdar kamusi, KapOOHAT KaJIUsl, COJITHAS KUCIIOTA, XJIOPUT
[IWHKA, a30THAs KucnoTa, cynbdat menu(Il), xmopHast Boja, HOAHUT Kamusi, aTlOMAHUHN, MElb.



Brimonaenne pa6OTI)I B COOTBCTCTBHHU y‘IC6HI/IKa.

Xona padorsi (c.183-184)

Buinonnenue u ogpopmnenue omuema o npooenranuoil pabome 6 maobauye.

N Peaktubshl,
o
YCJIOBHS 3a]]a4H

YpaBHeHUs peakuit

Habmronenus

BriBoabr

BriBOj.




YYEBHO-METOJUYECKHUE CPEACTBA OBYYEHUA

l. Jlutreparypa
OcHoBHasi

1. Becmanos I1.U., [lopodeeB M.B. Peanuzanus 06pa3oBaTebHBIX TPOrpaMM
€CTECTBEHHOHAYYHOU U TEXHOJIOTMUYECKOM HANpaBICHHOCTEH M0 XUMUHU C
UCIIOJIb30BaHNEM 000pyIoBaHus IeHTpa «Touka pocTay, METOIMIECKOE MOCOOHE,
MockBa,2021

2. TocymapCTBEHHBIH CTaHIApPT OCHOBHOTO o00miero oOpa3oBaHus mo xumuu 2016r. .
Coopnux nopmamuenvix ookymenmos. Xumus / Coct. 2.J1. Inenpos, A.I'. ApkaabeB. —

M.: ipoda, 2016.

3. llpumepnHas mporpamMmma OCHOBHOTO oOmiero oOpa3oBaHusi 1o xumMuu. . CoOopHUK
HopmamusHvlx O0okymenmos. Xumus / Coct. D.J1. uemnpos, A.I'. ApkanbeB. — M.:
Hpoda, 2016.

4. Tlporpamma xypca xumuu s 8-11 kimaccoB o0meoOpa3oBaTeNbHBIX YUPEKICHHH.
Astop nporpammsl O.C. I'abpuensn. 2010
5. Tabpuensn O. C. Xumusl. 8 kiacc: YUeOHHUK Uit 00111e00pa30BaTebHBIX YUPEKIACHUH.
a. M.: lIpoda, 2006 — 2009 .

6. Tadbpuensu O. C., SmykoBa A. B. Xumus. 8§ k. ba3oBbliii ypoBeHs: Mertoamueckoe
nocobue. - M.: Jlpoda, 2018.
7. Taopuensn O.C., OctpoymoB W.I'.. HacronbHas kaura yuurens. Xumus 8 kiacc.- M.:

Hpoda 2014

8. Tadpuensn O.C., OctpoymoB U.I'. Xumus 8 xmacc. Metoamueckoe nocobue. — M.
Hpoda:2016.

9. I'abpuensan O. C., I.H. bepe3kun, A.A. Ymakoa u  Xumusa. 8 knacc: Konmponvuvie u

nposepounvle pabomol Kk yueonuxy O.C. 'abpuenrsna «Xumus. 8» [. —M.: Ipoda, 2016.

JlonoaHUTeIbHAS IUTEPATYPA

1. CoOopHuk 33734 0 XUMHH
2. CrpaBOYHUKHU MO XUMUU
3. DHIUKIONEIUs M0 XUMUU
4. ATtnac mo XUMHUH

1. MyJabsTMeauiiHbIe TOCO0Us U pecypcebl ceTn UHTEepHeT

MyJabTHMeEINA.

1. CD Xwumus (8-11 xmacc). BupryansHas naboparopus. YueOHOE 3JIEKTPOHHOE U3JIaHHE:
JlaGopatopus cucreM myiabTumenna Map I'TY, 2014,

2. CD «Xumusi 0611ast 1 Heopranudeckas. J1aGopaTopust CHCTEM My/IbTHMENHA. — Momkap-
Ona:MapI' TV, 2011.

3. CD «bonpmas >amuknoneans Kupumia u Medboaus» — M.: [Ipocsemenne, 2011.



NuTepHeT-pecypcenl:

Xumudeckas sHIuKIoneaus - http://www.xumuk.ru/ -

Omnwucanus XHMHYECKUX BEIIECTB M oTpacieii Hayku- http://chemistry.narod.ru/

AunroputMbl pemenus 3aaa4 - http://www.alhimikov.net/

Tectsl mo xumuu- http://schoolchemistry.by.ru/

Bunaeo-omnbiTel o xumuu - http://chemistry-chemists.com/

Ennnas xomtekuus mudpoBbIX 00pa30BaTENbHBIX PECYPCOB. - 111 (Habop nudpoBhIX

pecypcoB k yueonukam O.C. ["'abpuensna)

7. YueOHble MaTepHabl ciioBapu Ha caiite «Kupuut u Medoauit» - www.km.ru/education

8. Dnexrtponnas oubnmoreka - http://www.chem.msu.su/rus/elibrary/ -

9. dexnepasbHbIil HHCTUTYT NEIArOrHYSCKUX U3MepeHwui - http://www.fipi.ru

10. IMopTan ®UITU —http://www.ege.edu.ru

11. Ioptan EI'D (uadopmannonnoit mogaepxku EI'D) - http://www.probaege.edu.ru
[Toptan Eaunelii s5x3aMeH

12. ®denepanbHblii neHTp TecTUpoBanus.- http://www.infomarker.ru/top8.html
RUSTEST.RU -

13. Matepuansl K ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/71aH CAlT, ObLIH
OIyOJIMKOBaHBI B )KypHaje «XUMUs». ABTOpaMH caiita mpojiesnana 0olbIias padora 1mo
CUCTEMATHU3UPOBAHUIO I'a3€THBIX CTATEH ¢ yUETOM LIKOJIBHOM y4eOHOI mporpamMmsl 1O
npeamerty "Xumus" - http://him.1september.ru/urok/-

14. lleHTp AUCTaHIIMOHHOTO 0Opa3oBaHus - WWW.edios.ru

o gk whE

Pabouas mporpaMmMa He UCKIIIOYAET BO3MOKHOCTH UCTIOIB30BaHUS IPYTOM JINTEPATYpPHI B
pamMkax TpeboBanuii ['ocymapcTBEHHOTO CTaHAApTa MO XUMHH

I11. OdopynoBanue u npuOOPHI, HATJISIAHBIA MaTepUAT

Pazngen: Heopranmyeckas

1.IleyaTHbIe MOCOOUA

Taoauubl
1. KoMrutekT mopTpeToB y4eHBIX XHMHKOB
2. Cepust TaOIMII 10 HEOPTAHUIECKOW XHUMHH

3. Cepus TaOaMI] 10 XUMUYECKUM TPOU3BOJCTBAM
2.1ln¢pposrie 00pasoBaTebHbIC PECYPChI

1. Bupryanbnas mkona «Kupumia u Medoaus». 8-9 knacc ypoku xumuu Kupuia un
Medoaus. 2002.

2. JlabopaTopus cUCTEM MYyJIbTUMeaua. XUMHs 001mas u Heopranuyeckas. 10-11xkmacc.
MapI'TVY.2001

3.9xpanno-36ykoevie nocoous (MOTyT OBITH B IU(PPOBOM U KOMITHIOTEPHOM BH/JIC)


http://schoolcollection.edu.ru/
http://www.fipi.ru/
http://www/
http://www/
http://www/
http://www/
http://www.infomarker.ru/top8.html
http://him.1september.ru/urok/
http://www.edios.ru/

1. IIpesenrauuu

4. Texunueckue cpeacra ooyuenus (cpeacrsa UKT)
3. IlepcoHasIbHBII KOMIIBIOTED.
4. MyJbTUMEIUATIPOCKTOP.
3. DKpaH Ha TaTUBE

4. AynutopHas MarHuTHas JJ0CKa.

5.0cHanenne 1200paTOPHBIM 000PY10BAHHEM
CTeHapl NOCTOSTHHBIE
1.Ilepuoanyeckasi cuctema xumudeckux snemeHToB .M. MenneneeBa
2.Tabnnua pacTBOPUMOCTH KUCIIOT, OCHOBaHUM, COJIei
3.O1eKTpOXUMHUYECKHI sl HAIPSKEHUS] METAJIIOB
Oo6opynoBanue 0011er0 HA3HAYEHUS

Cromnsl mabopaTopHbIe

HIut niis snekTpocHaOXKeHus

MuxkponabopaTopun

VlcTouHMKM NUTaHUSA (TIOCTOSTHHOTO TOKa)

Becsl (¢ Tupsimn)

TepmoMeTpel

[ITaTuBsI

. Mensypku

O0opynoBanue 1151 GpOHTAIBHBIX J1a00pPaTOPHBIX padoT

PN AWNE

1. Mukponaboparopuu
6. O0opynoBanme 111 NPAKTHKYMA

Oo6opynoBanue 00111er0 HA3HAYEHUS

[Tpubop 11 moydeHus razon
CnupToBKa 1abopaTopHas
DIIEKTPOTUIUTKA

[IITaTuB METATIIMYECKUI
[taTuB A npoOUPOK

3aKuM TPOOUPOIHBII

[[{unis! TUTENbHBIE

Jloxkka >xene3Hast 1Jis BEIECTB
TpyOxka creknsHHas

[Tanouka creknsiHHAs

Boponka koHycHas miacTMaccoBas
BopoHka KOHyCHasi CTEKJISTHHAS

T
REBboo~NourwNE



13. Konba konudeckas

14. Konba kpyrias miI0CKOI0HHAs

15. Konba kpyriononnas

16. TIpoGupka

17. unuHzap usmepuTeabHbIN

18. Yama nis BeIapyBaHUS

19. Crakan u3MepHTEIbHBIHI

20. Crakan

21. Tlectuk

22. Becbl c HAOOpPOM TUPh
TemaTnueckue KOJNJICKIHU

«ATIOMUHUI

«Metasl U CIIaBb»
«MuHepabl ¥ TOPHBIE TTOPOIBI
«CTeKJIO ¥ U3JIeus U3 CTEKIIa»
«HyryH u craip»

«TommuBo»

OTtaenbHbIe NIPUOOPBI

ocoarwhE

1. HaGop a5 ONBITOB 110 XUMHH C 3JIEKTPUUECKUM TOKOM
2. Amnmapat Kunma

PeakTusbi:

Hab6op «Iloarpymms! Kuciopoaa»

HaGop «MuHepalbHBIX YA0OpEHHI»

Hab6op «Coenunenuii Mapratiia

HaGop «Hutpatbi»

Hab6op «Coenunenuii XxpoMma

Ha6op «Aueratsl. Ponanuasl. LHuanunsn

Hab6op «®ocdartsr. Cunukarsi»

Habop «KapboHnatsi»

Habop «["amorenuasi»

HaGop «I"anmorens»

Habop «Hemeramib»

HaGop «Metamibi»

Habop «lllenouynble U 1m1e109HO3EMENbHbIE METAIIIBI»

Habop «Oxcupl MeTamioB»

Habop «'uapokcubi»

HNuaukaropsr:

®denondranenn

MeTuinoBslil OpaHKEBBII

®denondranenHoBas Oymara

MertunoBas opaHkeBas Oymara

VYHuBepcanbHas Oymara

OcHaleHHOCTh Y4eOHo-MeToanYeckumu cpeacrsamu — 100%



OcHaneHHOCTh 00Pa30BaTEIBLHOIO Npouecca (00beKTHI U CPeICTBA MATEPHUAIBHO-

TEeXHUYeCKOro odecrneyeHus) mo yueoHomy npeamery «Xumus» 8,9,11kmnaccol

1 [Hudposeie obpazoBarenbhble | BupryansHas mkona «Kupumia u Medoausy». 8-9
pecypchl kiacc ypoku xumun Kupmina u Medoaus. 2002.
Buptyansnas mkona «Kupumna u Medomusi». 10-11
Kjacc ypoku xumun Kupumna u Medous.
2002.
JlaGopaTopus cuCTeM MyJIbTHMeAHa. XUMHs 00mas
u Heopranuueckad. 10-11knacc. Mapl'TV.
2001
KAJIUC. Opranunueckas xumus. 10 -11 kmacc. IIHUT
CIr'Ay, 2001
2 DKpaHHO-3BYKOBBIE MTOCOOUS [Ipe3enTanuu
3. TexHuueckue cpencTBa | AyIMTOpHAs MarHUTHas JOCKA.
00y4eHusl, UHTETPUPOBAHHBIE C
. OKCNO3UIIMOHHBIN YKpaH.
CUCTEMOH J€MOHCTPALlMOHHOIO 1 p
000pY/I0BaHHA 110 IPOTPAMME | [TepcoHaTbHBIH KOMITLIOTED.
4. TexHuueckue cpexncrBa | MylbTUME TUITHBINA KOMIIBIOTEP (c [IaKEeTOM
o0yudeHus oOLIeTro Ha3HAUYEHUsl | MPUKJIAJHBIX IPOrpaMM).
MynpTUMEAUATIPOEKTOP.
CpenctBa TeNeKOMMYHHUKAIMKM (3JEKTPOHHAs II0YTa,
JIOKaJIbHAs IIKOJIbHAS CETh, BHIXOJ] B UHTEPHET).
S. OcHamenue J1adopaTopHBIM 000pyA0BAHUEM
5.1 | CreHapl NOCTOSIHHBIE [leproguueckas cucteMa XMMHUYECKUX d1eMeHToB J[.1.
Menneneena
Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBAaHHM, COJeH
DNEKTPOXUMHYECKUH Psiji HAIIPSHKEHUS METAJNIOB
5.2 | O6opynoBanue obuiero | Croinbl 1abopaTopHbIe
Ha3HAYCHUS

[uT ny1st 2IeKTpOCHAOKEHUS
MuxkponabopaTopun

Hcrounuku nutanus (OCTOSIHHOTO TOKA)




Becnl (¢ rupsimu)

TepmomeTpsbl
[ltatuBsl
MeH3ypku
5.3. | O6opynoBanue st | Mukponabopatopun
(GpoHTaNBHBIX  JTAOOPATOPHBIX
pabor
6. O0opynoBanue 18 NPAKTHKYMa
6.1 | O6opynoBanwue obmiero | [Tpubop aJis oJTydeHus ra3oB
Ha3HAYCHUS

CnupTroBka 1abopaTopHas
DIEKTPOIUIUTKA

[IITaTuB MeTAIITNYECKUM
[ltatuB amst mpoOUPOK

3akuM IPOOUPOUHBIN

[umis! TUTENbHBIC

Jloxka xene3Has JUls BELECTB
TpyOka creknsHHAas

[Tanouka creknsaHHas

BopoHka koHycHasl acTMaccoBast
BopoHka KOHyCHasl CTEKIISTHHAs
Konba konnveckas

Konba kpyrnas miockoqoHHas
Konb6a xpyrinomonHas
[Tpobupka

[unuHap U3MEpUTENbHBIN
Yama ny1s1 BeInapuBaHust
CrakaH U3MepUTEIbHBIN

Crakan




Ilectuxk

Becbl ¢ HabopoMm rupb

6.2

TemaTtnueckue KOJUUICKIINH

«AFOMUHUIN

«MeTaJlUTbl U CIIABBI»
«MuHepabl ¥ TOPHBIE TTOPOIBI
«CTEKIIO M U3CIUS B3 CTCKIIA
«HyTyH U cTaib»

«Tommuso»

6.3.

OtaenbHbIe TPUOOPHI

Ha60p JJI OIIBITOB I10 XUMHHU C SJICKTPUYCCKUM TOKOM

Arnmapar Kunna

6.4.

PeakTusnl:

Ha6op «I[Toarpynmnsl KHCIIOPO1a»

Hab6op «MuHepanbHbIX yI00OpeHUID)
Hab6op «Coenunenuii Maprasiia

Ha6op «Hutpatsn»

Ha6op «Coenunenuii xpomay

Ha6op «Aneratsl. Poganuast. [{luanuab
Ha6op «®ocdater. Cunuxarsi»

Ha6op «Kap6onaTbi»

Ha6op «I"amorenuap»

Ha6op «I"amorensi»

Hab6op «Hemerannsn»

Habop «MeTtamibi»

Ha6op «llleno4nble U MEI0YHO3EMENbHbBIE METALIBI
Ha6op «Oxcuapl MeTamioBy

Ha6op «I'mapoxcuabin

6.5.

Nunukaropsr:

®denondranenn
MeTunoBelii OpaHKEeBBIN

®enongranenHoBas dymara




MertunoBasi opaHkeBas Oymara

YHuBepcanpHas Oymara

7 IMeyarubie nocoousn

7.1. | I[leuatHble moCcOOUS

KOMIIIEKT MOpPTPETOB Y4EHBIX XUMUKOB
Cepus TabauI 0 HEOPTaHMYECKOW XUMUHU

Cepus TabauIl IO OPraHUYECKON XUMHUH

CepI/IH Ta6J'II/IH M0 XUMHUYCCKUM IIPOU3BOJCTBAM

OcHaleHHOCTH 00Pa30BaTEJIbHOIO MpoLecca y4eOHbIM 000Py10BaHMEM /ISl BHIIIOJTHEHUS
NPAaKTHYeCKUX BHI0B 3aHATHI, pad0T 10 XuMuu (0a30BbIil yPOBEHDb)

8 kiacc

Tema nabopatopHbIX
OIIBITOB WJIN
NPaKTHYECKUX padoT

HeoOxonuMmelii MUHEMYM (B pacueTe 1 KOMIUIEKT Ha 2
YEJIOBEKA)

daxt

JlaGopaTopHbIe ONBbITHI

No 1 3nHakomcTBO C
oOpasiamMu  BeIeCTB
PAa3JIMYHBIX KJIACCOB

BemectBa. bunapHble coeluHEHUs: BOAa, OKCHUJT KaJIbIU.
OcHoBaHusl (TB.): THAPOKCHJ HATpHsl, TUAPOKCUJA Kajus,
ruApokcua Kanblims. Kuciorel (p-pbl): cepHas KHUCIIOTA,
COJIiHAsl KHUCJOTa, a3oTHas kuciorta. Conu (TB.): XJIOpHUZ
HaTpusi, KapOoHAT Kajblud, pochaT KalbLus

Ne 2 Paznenenne
cMecel

O6opynoBanue:
XUMHYECKHE  CTaKaHBbI, TUIS
CTEKJISTHHBIE TTAJIOUKH, PUIBTPHI OyMa)kHbBIE, CIIUPTOBKH.

BOPOHKH, JACJIINTCIBbHBIC BOPOHKH,

YallaKHu BbITIApUBaHUA,

Ne3 CpaBHenue
CKOPOCTH MCIIapEHUS
BOJIBI U CIIUPTA 110
MCYE3HOBEHHIO UX
Karenp Ha
buIbTPOBAILHOM
Oymare

Ob6opynoBanue: GuUIbTpOBaATIbHAS Oymara, MUMETKH UITH
KalUIspbl (CTEKJISIHHBIE TPYOOUKH, MaT0YKH).

BemectBa: cniupT 3THIIOBBIN.

Ne 4 Oxucienue Mmenu
B IUIaMEHU
CITUPTOBKH WUJTU
TOPEITKH

O6opynoBaHue: CIUPTOBKH, TUT€IbHbIEC ITUMIIBL.

BeH_[eCTBaI MCIHas IMPOBOJIOKA.




Ne 5 TlomyTHEHUE

U3BECTKOBOU BOJBI OT

BBIABIXa€MOI'O
YIJICKUCIIOTO ra3a

ObopynoBaHue: XUMUYECKHE CTAKAHbI, CTCKJISIHHBIC
TPYOOUKHU.

BemectBa: ruipokcu KaabIys.

No 6 TTonyuenue

YIIJIEKHUCIIOTO Ta3a
B3aUMO/ICHCTBHEM
COJIBI ¥l KHCIIOTHI 6

O6opynoBanue: MPOOUPKU (XUMUIECKHE CTAKAHBI),
CIIUPTOBKH, JIYYHHBI. BemiecTBa: TBepabie KapOOHATHI
(kamp1us) , pa3daBieHHas cojsiHas (YKCyCcHasi, CepHast)
KHCIIOTA.

Ne 7 3amenenue
MEH B PacTBOpE
xmopuaa meau(ll)
KEIC30M

O6opynoBanue: TPOOUPKHU (XMMHUYECKHE CTAKaHBbI).
Bemiecrsa: jxene30 nopomiok (CTaiabHOM rBO3/1b), pacTBOP
xmopuaa meau (11).

Ne 8 Peaknmu,
XapaKTepHBIC TS
pacTBOPOB KUCIIOT
(constHOM WH
CEpHOI)

O6opynoBanue: npoOUpPKHU, CIUPTOBKHU. BemecTna:
pazbaBiieHHas colisiHas (CepHasi) KUCIOTa; pacTBOP
TUAPOKCHIA HATPUS (Kajusl); IUHK, MeJlb (TOPOIIOK HIIHA
MeJIHas POBOJIOKA), OKCU] KaJbIus (OKCHJT MEIH ), TBEPIbIH
KapOOHAT KaJbIUs WU HATPUsl, HIUKATOPHI (JJAaKMYC,
¢denondranenn).

Ne 9 Peaknun,
XapaKTePHBIC JIS
pacTBOPOB IIETOYEN
(TuapokcuIa HaTpHUs
WJTH KaJIus)

O6opynoBanue: MpoOUPKH, CIIUPTOBKH. BerecTBa: pacTBop
THIIPOKCHIA
(cepHast) kuciOTa; pacTBop XJopuaa (cyiabdara) Menu uiu
xjopuga (HUTpaTra) allOMUMHHUS, WHAUKATOPHI (JAKMYC,
¢benondranenn)

HaTpusd (Kaynus), pa30aBieHHas COJsSHas

Ne 10ITonyuenue
HEPAaCTBOPUMOTO
OCHOBaHUSA
(rumpokcua Mean)

Ob6opynoBanue: npoOupku. BemecTa: pacTBop rugpokcuia
HaTpus (Kajmus), pacTBOp Xxjopua (cynbdara) Meau.

Nel1Peakumu,
XapaKTepHBIE IS
PacTBOPOB CONEH(
XJIOpHUIa MEJIH )

ObopynoBanue: mpoOUpkH. BemecTa: pacTBOp ruipokcuIa
HaTpus (kanusi), pa3OaBieHHas CoJsiHasA (CepHas) KUCIIOTa;
pactBop xJyopuna (cyabdara) MeIu WK XJIopuaa (HUTpaTa)
IIOMUMHUS, UHIUKATOPHI (JIakMyc, peHoapTaNIenH)

Ne 12 Peaknum,
XapaKTepPHBIC JIS
OCHOBHBIX OKCHJIOB
(OKCHaa KambIus)

O6opynoBanue:
paz0aBlieHHasT  COJISTHAs

npoOupku. BermecTBa: OKCHa Kamblus,
(cepHas) KuHCIIOTa, WHIUKATOP

(denondranenH (yHUBEpCaIbHBINA HHAUKATOD).

Ne 13 Peaknun,
XapaKkTepHBIC IS
KHUCJIIOTHBIX OKCHUIOB

(oxcuna yriepoa(1V))

O6opynoBanue: mpuboOp s ToJydeHHsl raza (MpoOKu C
ra300TBOJIHBIMU TpyOKamu), mpoOupku. BemecTBa: TBepibIit

KapOoOHAT KanbIMsi, pa30aBlieHHAas COJIAHAs  KHCJIOTa,

pacTBOp THAPOKCHIA HATPUS (Kausl), THAUKATOPHI JIAKMYC U




¢denondranenn

IIpakTuyeckue padoThl

No 1 [Tpuemsi
oOpareHus c
1a00paTOPHBIM
000py1I0BaHHEM

OOopynoBanue: IITaTUB  JIAOOPAaTOPHBIHA,  CHHPTOBKA,
CIIMPTOBKA, XHMHUYeCKas Tocyaa (IpoOHMpKa, CTaKaHbl,
KOJIOBI J1p.).

Ne 2 Habmroienus 3a
U3MEHEHUSIMH,
MPOUCXOASAIINMU C
ropsiie CBeUou, u
UX ONHCAHHE

OOopynoBaHMe: CBeYa CTEAPHHOBAs, MPEAMETHOE CTEKIIO,
TUT'CIIBbHBIC ITUIIIBI, CTCKIITHHAA Tp}’60‘-IKa.

Ne 3 AHanu3 MOYBHI U

OO6opynoBaHue: CIOUPTOBKA, NPEIMETHOE CTEKJIO, KoIba

BO/JIBI KOHHYECKasi (XUMHUYECKUI CTakaH), BOPOHKA, CTCKJISTHHAsS
MaJI0YKa, GUILTP OYMaXKHBIM, TUTCIILHBIC IIUTILIHI.

Ne 4 TTpuznaku O6opynoBanue: CIUPTOBKH, TUTETIbHBIC TIMIIIBI,

XUMHYECKHX PEaKIUil | XMMUYECKUH CTakaH, Jy4YWHa, UOpoOupku. Bemecta:
TBEpIBIA KapOOHAT Kajbllusid (MpaMop), pa3OaBIICHHAS

COJIsIHAas KUCIIOTa, PAacTBOPBI TMAPOKCHJA HATpus (Kayus),
xyopuaa xenesa (l1l), ponanuaa kanus, kapboHaTta HaTpus,
XJIOpU/1a KaJIbIIHs.

Ne 5 ITpuroroBnenue
pacTBopa caxapa C
OnpeaeIeHHON
MacCOBOM A0JeN

O60py,[[OBaHI/IeI BCChlI AHAJIUTHUYCCKUC, Ha60p pa3HOBECOB

(Becbl DJIEKTPOHHBIE), MEPHBI LWIMHAP, XUMHYECKHH

CTakaH (KOHHMYecKas Koy0a), CTeKITHHAs MajloyuKa.

Ne 6 CaoiicTBa
KHCJIOT, OCHOBAHHIA,
OKCHJIOB U coyiei

O6opynoBanue:
TpyOKamMu, CIIUPTOBKHU. BemecTBa: cepa KpucTayuindeckas,

npoOUpKH, TPOOKH C Ta300TBOJHBIMU
IIUHK, MEIb, )KEJIe30, OKCUJI KAJIBIIUS, OKCHI MEH, PACTBOPHI
COJISTHOM KHCIIOTHI, CEPHOW KHUCIIOTHI, TUIPOKCHUIA HATpPHS,
cynbdara xeneza (1), xmopun xenesa (Il), xmopun meau

().

Ne 7 Pemtenune
IKCIIEPUMEHTATBHBIX
3a7a4

O6opynoBanue: MPOOUPKHU, CITUPTOBKHU, TUTEIbHBIE IIUIIIIHL.
BemectBa: cepa, LMHK, *kejle30, Me/b, AIFOMUHUN, OKCHUJ
M€, pacTBOPbl COJITHOW KHCIOTBl, CEPHOW KHUCIOTHI,

a30THOM KHCIIOTBHI, XJIOpPUAA MarHusi, Xjopuaa Oapus,
XJIOpUJa LMHKA, TUAPOKCUIA HaATpus, cyinbdaTta Kajus,
cynbata memau, cyiabduTa HATpHs, cyabduma HaTpws,
kapOoHaTa HaTpus, KapOoHaTa Kajus, HHUTpaTa IIMHKA,

HUTpaTa CBUHIA, Pocdara Kamus, Hoau1a Kaws







