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1. IosicHUTENAbLHAA 3AaMUCKA
Pabouas nmporpamma mo XxuMuu i 8 -9 Kitacca cocTaBiieHa Ha OCHOBe DyHIaMEHTAIBHOTO

Aqpa colepxkaHus oOuiero odpa3oBaHUs W TPeOOBAaHMM K pe3ylbTaTaM OCHOBHOI'O OOLIEro
oOpa3oBaHus, MpeAcTaBIeHHbIX B @DenepasbHOM TIOCYJapCTBEHHOM CTaHJapTe OOILero
obpazoBanust BToporo nokojieHus (2011r-2016r) u 8 OOIT OO0 MBOY «OOIII c.MeckeTb»,
a Takke c yuéroMm [IpumepHON OCHOBHOH HpOrpaMMbl OCHOBHOI'O 0OLIero o0pa3oBaHUs
(2019r.) u mporpaMMbl MO XMMHH JUIsi 00IIEOOpa30BATENBHBIX YYPSKACHUH «Xumus 8-9
kiacce» aBTopa O.C. 'abpuensina (20151). PaGouast mporpaMma JIeTanu3upyeT U pacKpbIBacT
CoJepKaHUE CTaHIApTa, OINpeneNseT OOUIYI0 CTpPAaTeruio OOy4YeHHUs, BOCIIUTAHHUS M Pa3BUTHUS
yUYaIIUXCsl CPEeACTBAMU y4eOHOTO MpeaMeTra B COOTBETCTBHH C IENISIMH HM3YYCHUS XHUMUH,
KOTOpPbIE OIpEJeNIeHbl CTaHIAPTOM. Conepxanue Kypca XMMHUHM B OCHOBHOW IIKOJE
IpeCTaBIsieT cOOOM Ba)KHOE HEOTHEMIIEMOE 3BEHO B CHUCTEME HENPEPhIBHOIO XUMHYECKOI'O
o0Opa3oBaHus, SBIAIOLIEECS OCHOBOW JUId MOCIEAyHOIIed ypOBHEBOM U HpOQHIBLHON
nuddepeHnranm.

Oco0oe BHUMaHuE YIEIEHO  COJEpP)KAHUIO, CIOCOOCTBYIOIIEMY  (POPMHUPOBAHUIO
COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI MHpa, IOKA3aHO NPAKTUYECKOE MPUMEHEHHE
XUMHUYECKUX 3HAHUM.

Peanmm3anust 1aHHOM IpOrpaMMbl €CTECTBEHHO-HAYYHOW HANPABICHHOCTU  INPELyCMAaTpUBAcT
UCIIOJIb30BaHUE 000pyI0BaHUs, CpeACTB 00yueHus u BocnuTanus Llentpa «Touka pocTay.
1. O6mee obopynoBanue (pusuka, XUMus, OUOTOTHS):

o Tludposas nabopatopus yueHnueckas (pusnka, Xumusi, OU0JIOrus).
o Kommuexkt mocyasl M o0OpyIOBaHUS JUIsI YYEHHUUECKHMX OMNBITOB ((u3Mka, XuMus,
Ouoorus).
2. Xumusi:

e JleMOHCTpallMOHHOE 000pPYIOBaHHE.

o KoMmmiekT XuMHYeCKuX peakTUBOB.

o Kommnekr komnexnuii («BonokHay, «Metaisl u criaBely, «Ilnactmaccs», HabopsI Uis
MOJICIUPOBAHMSI CTPOCHHS OPraHUYECKUX BEIECTB U JIp.)

HCJIHMI/I H3y4YCHUHA XUMHUH B OCHOBHOM IIIKO0JI€ SIBJIAIOTCS:

Gopmuposanue 'y ydalmMxcs XUMHUYECKOW KapTUHBI MHpa Kak OPraHMYecKOW YacTH ero
LEJIOCTHOW €CTECTBEHHOHAYYHOUM KapTHHBI,

passumue TO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYECKUX CIOCOOHOCTEH
yUYalIUXCs B IPOLECCe M3YyYEHUs UMH XUMHYECKOM HAyKH U €€ BKJIaJa B COBPEMEHHBIN HaAy4yHO-
TEXHUYECKHUI MPOrpecc;

Gopmuposarue BAKHEUIINX JOTUYECKUX OIEpaIfii MBIIUJICHHS (aHAIH3, CUHTE3, 0000IIeHHe,
KOHKpETH3aIus, CpaBHEHWE W Jp.) B TPOIECCe TMO3HAHUS CHUCTEMbl BAXHEHIITUX TOHSATHH,
3aKOHOB M TEOPUH O COCTaBE, CTPOCHUHU U CBOMCTBAX XMMUYECKUX BEUIECTB;



gocnumanue yOSKICHHOCTH B TOM, YTO IPUMEHEHHE MOJTYYCHHBIX 3HAHUI ¥ YMEHHU 10 XUMHHU
ABNSETCA OOBEKTHBHOM  HEOOXOIMMOCTBIO sl Oe30macHOW paboThl C BEHIECTBAMH U
MaTepHajaMH B OBITY ¥ Ha IPOU3BOJICTBE;

npoexmupoeanue N peanu3ayus BBITYCKHUKaMH OCHOBHOM IIKOJIBI JIMYHON 0Opa3oBaTelIbHOM
TpaeKTOpuu: BbIOOp mpoduiast oOydeHHs B CTaplIeld MIKOJE WM TNPOo(hecCHOHAIBHOTO
00pa30BaTENbHOTO YUPEKACHHUS;

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

3HAYUTEIPHOE MECTO B COJICP)KAHHUU Kypca OTBOJUTCS XHMMHUYECKOMY JSKcrepuMeHTy. OH
no3BOJIIET CcHOPMHUPOBATH y YyYAIIMXCS CIEIUATbHBIE MPEIMETHBIC YMEHUsi paboTaTh C
XUMHNYCCKUMU BEIIECCTBaAMMU, BBITIOJIHATH HpOCTI)IG XUMHUYCCKUEC  OIIBITHI, HayT-II/ITI) ux
0C30MacHOMY H DJKOJIOTMYECKH T'PAaMOTHOMY OOpaIIeHHIO C BellecTBaMH B OBITY W Ha
MIPOU3BO/ICTBE.

Kypc xumun 8 kiiacca nuzydaercs B JBa dTara.

[lepBBIii 3Talm — XUMHUS B CTaTHKE, Ha KOTOPOM PacCMAaTPUBAIOTCSA COCTaB M CTPOCHHE
aToMma W BelecTBa. Ero OCHOBY COCTaBIISIFOT CBEJICHUS O XUMHYECKOM 3JIEMEHTE U opmax ero
CYIIECTBOBaHHMS — aToMaX, H30TONAaX, WOHAaX, IMPOCTHIX BEHIECTBAX M MX BAXKHEHIINX
COCINHCHUAX (OKCI/IIIaX nu I[pyFI/IX 6I/IHapHI)IX COCAMHCHUAX, KUCJIOTAaX, OCHOBAaHUAX U COJI?IX),
CTpOGHI/II/I BCIICCTBA (TI/IHOJIOFI/II/I XUMHUYCCKUX CBﬂSGﬁ n BUJgax KpI/ICTaJIJH/I‘-IGCKI/IX peIHeTOK).

BTOpOfI oTall — XUMHUS B JUHAMHKE, Ha KOTOpOM yqanmec;[ 3HAKOMIATCA C XUMHUUYCCKUMHU
peakuusMu Kak (yHKIMEW coCTaBa U CTPOEHHUS YYAaCTBYIOIIMX B XMMUYECKUX MPEBPAIICHUAX
BellecTB M ux kinaccudukanmu. CBOMCTBA KUCIOT, OCHOBaHHM M COJIEH cpa3zy paccMaTpUBAIOTCS
B CBETE€ TEOPHH DIIEKTPOIUTHUYECKOW nucconuanuu. Kpome Toro, cBoWCTBa KHCIOT U coJied
XapaKTePU3YIOTCS TaK)Ke B CBETE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX MPOIIECCOB.

B kypce 9 kmacca BHauane o0OOIIAIOTCS 3HAHUS YydYallUXci MO Kypcy 8 Kiacca,
anodeoszoM kotoporo siBnsiercs [lepuoanueckuit 3akon u [lepuoanyueckas cucreMa XMMHYECKHX
sanemenToB JI. . MenneneeBa. Kpome Toro, 0600maroTcss CBEACHUS O XUMUUECKUX PEAKIUAX U
nux KHaCCI/I(i)I/IKaHI/II/I — 3HAHHUA 06 YCJ'IOBI/ISIX, B KOTOpI)IX HpOfIBJ’IS[IOTCH XUMHUYCCKUC CBOﬁCTBa
BEIIIECTB, M CIIOC00axX yIpaBICHHUS] XUMHYECKUMU MTPOIIECCaMH. 3aTeM pacCMaTpUBAIOTCS OOIIHe
CBOMCTBA META/UIOB U HEMETAIUIOB. [IpHBOIATCS CBOWCTBA MICIOYHBIX M IICIIOYHO3EMETHHBIX
METAJIJIOB U TaJOreHOB (TPOCTHIX BEIIECTB M COCTUHEHHWI TalloreHOB) Kak Hauboliee SIPKHUX
MpeCTaBUTENe JTUX KJIacCOB DJIEMEHTOB M WX CpaBHUTENbHAs XapaKTepucTHKa. B kypce
MOJPOOHO pAcCMAaTPUBAIOTCS COCTaB, CTPOCHUE, CBOWCTBA, TMOJIyYeHHE U TPHUMEHEHHE
OTJICTbHBIX, BAKHBIX B XO3SHCTBEHHOM OTHOIIIEHUH BEIIECTB, 00Opa30BaHHBIX dleMEeHTaMu 2—3-
T'O TIEPHOJIOB.

@DopMbl, METOJIBI U CPEICTBA O0yUEHUS, TEXHOJIOTUU

OcHOBHOM (OpMOI OpraHM3aluy yueOHOro mpoliecca sBISETCS KIacCHO-ypouHas cucrema. B
KayecTBe JOIMOJHUTEIbHBIX (OpM opraHuzanuu o0pa3oBaTENbHOTO IMpOLEcca HCHOJIb3YyeTCs
CUCTEMa KOHCYJIbTAI[MOHHOM MOANEP>KKH, MHINBUIYaIbHBIX 3aHATHH, caMOCTOsSITeNIbHAs paboTa
yyalmxcs ¢ UCHOJIb30BaHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUH.

3HauUUTENbHOE MECTO B COJIEP)KaHUU Kypca OTBOJUTCS XMMHUYECKOMY JKcrepumeHTy. OH
No3BOJIsIeT CHOPMUPOBATH Yy YYAIIMXCS CIEHUATbHBIE MpEeIMETHble yMeHus paboTarh C
XUMUYECKMMH  BEIECTBAMM, BBIIOJHATh IPOCTBIE XMMHUYECKHE OIBITBI, HAy4UTb MX



0e30macHOMy ¥ OSKOJIOTHUYECKHM T'PAaMOTHOMY OOpAaIllEeHUIO C BEIIeCTBaMHU B OBITY M Ha
TPOM3BOJICTBE.
[lpu opranmsamum mnporecca OOydeHUS B paMKax JaHHOM MPOrpaMMbl — HPEAINONAracTcs
IMPUMCHCHUC CJICAYHOIIUX nneaarort4yeCKux TEXHOJIOTUH 06y‘-IeHI/ISI: JIMYHOCTHO -
OpPUEHTHPOBaHHOE O0yUYeHHE, 3710pOBhecOEperarnue TEXHOIOTHH, YueOHO-HCCIIeI0BATEIbCKAs
U TpoekTHas aesrenbHocTh, KT, mpoOiemMHble Ypokd, 00y4eHHE C MPUMEHEHUEM OIIOPHBIX
cxem

Hcnonp3ytores crnepyroniue GopMbl 00ydeHus: yueOHbIC 3aHATHS, SKCKYPCUU, HAOIIOICHHS,
OMBITHI, JKCIIEPUMEHTHI, paboTa ¢ Yy4eOHOW U JOMOJHHUTEIBHON JIUTEPATypOH, aHaIU3,
MOHUTOPHUHT, UCCIe0BaTelIbckas pabora, mpeseHTanus. ONpeaesIeHHOe MECTO B OBJIAJACHUH
JIAHHBIM KYpPCOM OTBOJUTCS CaMOCTOSITENIbHOM pabdoTe: MOArOTOBKAa TBOPUYECKHX padorT,
cooO1eHui, pedeparos.

C 1enplo0 JOCTHKEHMS BBICOKUX PE3YJIbTaTOB 0OpPa30BAHUsS B MPOLIECCE PeATU3alMK JAHHOU
paboyeil mporpaMMbl 10 KypCcy XUMUU  HCIIOJIb30BaHBbI:

@®opmbl 00pa30BaHUsl — YPOK M3YYEHUS M MEPBUYHOTO 3aKPEIJICHUS HOBBIX 3HAHWUU, YPOK
0000mIeHNsT ¥ CHUCTEeMAaTH3allMl 3HAHWH, YPOK KOHTPOJIA, OLEHKM M KOPPEKIUH 3HAHUH
y4aluxcsi, KOMOMHUPOBAHHBIM YPOK, 3KCKYPCUH, MPAKTUYECKHE PAOOTHI.

TexHonoruu o6pazoBaHMs — MHAUBUAYaIbHAas paboTa, paboTa B MajblX M OOJNBIINX TPYIIax,
IPOEKTHAs, MCCIENOBaTeNIbCKasA, IOMCKOBas paboTa, pa3BUBarollee, ONepexamonee U
JMYHOCTHO-OPUEHTUPOBAHHOE 00yUEHHE.

Meroabsl MOHUTOPUHIA 3HAHUM U YMEHHUM ydaluXcCsl — TECTHI, YCTHBIM ONPOC, IPAKTUYECKUE
paboTbl, TBOpUECKHEe paboOTHI (pedepaTsl, MPOEKTHI, MPE3CHTALIH).

Cucrema ypoKOB COPHUEHTHPOBaHA Ha (POPMUPOBAHNE AKTUBHOW JTMYHOCTH, MOTUBHUPOBAHHOU
K camMo00pa3oBaHHIO, oOOJajaroledl JOCTaTOYHBIMU HaBBIKAMM W IICHUXOJIOTMYECKUMU
YCTAaHOBKaMM K CAMOCTOSITEIbHOMY MOUCKY, 0TOOPY, aHAJIM3Y U UCIOJIb30BaHUIO0 UHPOpPMALIUH,
BIIAJICIOLIEN OCHOBAMM MCCIIEJOBATEIbCKON U IPOCKTHOU EATEIbHOCTH.

[Tpu peanu3zanuy nporpaMmbl 0 XUMHUHM HCIIOJIb3YEeTCsS HEypOUHast 1eATeIbHOCTh B (popmax:

00pa30BaTeNbHbIX IKCKYPCUH, TPAKTUKYME, MUHU-UCCIIE0BAHUH.

Oco0oe BHHMMaHME yjAeNseTcsl IO3HAaBaTEJbHOM  aKTHUBHOCTM  y4alllUXcs, MX
MOTHUBHPOBAHHOCTU K CaMOCTOSITEIbHOM yueOHOW pabote. B cBs3u ¢ 3TUM mpu opraHU3aluu
yueOHO-T03HABATENbHOMN 1E€ATEIbHOCTU UCIOIB3YETCS TETPAb C IeYaTHOW OCHOBOM.
OtcnexuBaHue pe3ynbTaToB 00yueHUs: IPOBOAUTCS Yepe3 pa3IuuHble (POPMbI KOHTPOJIS:

e TeKyllas OLEHKa (TMpOBEpOYHbIE M  CaMOCTOSITENIbHbIE TMHCbMEHHbIE PAa0OTHI;
MpakTHYeCKHe paldOoThl; TECTUPOBAHME;  KOHTPOJbHBIE pabOThI, YCTHBIH OIpOC-
cobece0BaHue);

® [POMEXYTOYHAs aTTecTalys (TeCTUPOBAaHUE; KOHTPOJIbHbBIE paOOTHhI)

e (opMBI yueTa JOCTHKEHUH (ypouHas JesTeIbHOCTh - BEACHUE TETpajei mo Ouonoruy,
aQHAJIN3 TEKYIIEH yCIIEBAa€MOCTH, BHEYpPOUHas NEATEIbHOCTh — y4acTHE B OJMMIIMAJAX,
TBOPUYECKHX OTYETAaX, BBICTABKAX, KOHKYypcax)

Cpoxu peanuzanuy mporpaMmsbl

o 2021-2022 yuebHslii rog — 8 kiacc

o 2022 — 2023 yuebublii rox — 9 kiace



OO0m1as xapakTepuCTUKa y4eOHOT0 MpeaMeTa

B cootBercTBuM ¢ DenepanbHBIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM OCHOBHOTO
o0miero oOpa3oBaHMs Yy4YallMecs JOJDKHBI OBJAJETh TAKMMU IO3HABATEIbHBIMU y4eOHBIMU
NeHCTBUSAMH, KaK yMeHHe (hopMynupoBaTh NpoOJeMy M TUIOTE3y, CTaBHTh IETH U 3a/1a4H,
CTPOUTBH IIJIAHBI JOCTHIKEHHS LEJIeH U pelIeH s TOCTaBICHHBIX 3a7a4, TPOBOIUTH AKCIIEPUMEHT
U Ha €ro OCHOBE JIeJIaTh BBIBOJbI M YMO3AKIIIOUYEHUs, IPEACTABIATh UX OTCTauBaTh CBOIO TOUKY
3penus. Kpome Toro, yuammecst JOJKHBI OBJaJeTh PUEMaMHM, CBSI3aHHBIMM C ONpE/IEICHUEM
HOHATHUI: OrpaHNYMBATh UX, ONMCHIBATh, XapaKTEPU30BaTh U cpaBHUBATh. ClleZJ0BAaTENILHO, IPU
U3y4eHUM XUMHM B OCHOBHOH ILKOJIE ydalluecs IOJKHBI OBJIAJEeTh Y4EOHBIMH JAEHCTBUSIMM,
MO3BOJISIOIIMMHI UM JIOCTUYb JIMYHOCTHBIX, MIPEAMETHBIX U METANPEIMETHBIX 00pa30BaTEIbHbIX
pe3yIbTATOB.

B cucreme ecrecTBeHHOHAy4YHOro OOpa30BaHUS XUMHS KaK Y4eOHBIH NpenMeT 3aHHMaeT
BaXHOE MECTO B IO3HAHWHM 3aKOHOB TNPHUPOJBI, (HOPMUPOBAHMHM HAYyYHOW KapTHHBI MHPA,
CO3/IaHMM OCHOBBI XMMHYECKHUX 3HaHUM, HEOOXOIMMBIX JUIsl TOBCEJIHEBHOW J>KU3HHU, HAaBBIKOB
3JI0pPOBOTO U 0E30I1aCHOTO JUIsl YeslOBeKa U OKpY’Kalollel ero cpelpl oOpasa KU3HH, a TAKKE B
BOCIIUTaHUU HKOJOTHUECKON KYJIbTYPBHI.

VYCneuHocTh U3y4eHusl XUMHUM CBS3aHA C OBJIAZICHUEM XUMHUYECKHUM S3bIKOM, COOJIOACHUEM
npaBui1 0e30macHOi pabOThl MPH BBHIMOJHEHMH XWMHYECKOTO JKCIEPHMEHTa, OCO3HAHHWEM
MHOTOYHCIICHHBIX CBSI3€H XUMHH C IPYTHMH IPeAMETaMH IIKOJIBLHOTO Kypca.

Pabouas mporpamma peayimzyercsi B y4eOHUKAX XUMUU W YI€OHO-METOAMYECKHUX ITOCOOUSX,
CO3JIaHHBIX KOJUIEKTHBOM aBTOPOB 1o pykoBojcTBoM O.C.I"abpuensna:

1. T'abpuensn, O.C. Xumus. 8 kmacc: yuebd. ang obmieoOpazoBarenbHbix yupexaenuid /O.C.
I"abpuensH.-2-e uzn. crepeoru.- M.: [Ipoda, 2020.-286 c.

2. Tabpuensn, O.C. Xumus. 9 knacc: yue6nuk /O.C. I'aGpuensn, B.M. Cusornaszos, C.A.
Crnankos. - M.: JIpocda, 2020.-158 c.

JlaHHas TporpaMMa KOHKPETHU3UPYET CoJiepKaHHe cTaHjaapra, AaéT pacrnpeaeieHue
y4eOHBIX YacoB IO pasfeliaM Kypca, MOCIeNOBATEeIbHOCTh HM3YYEHHUS TEM W Pa3JelioB C
y4€TOM MeKIPeAMEeTHBIX M MPeIMEeTHBIX CBSA3€H, JIOTUKN y4eOHOTO MpoIiecca, BO3PACTHBIX
0COOEHHOCTEH yJaruxcst

Ornucanne Mecta ydeOHOTO nmpeaMeTa B yueOHOM IUIaHe

Pabouast mporpamma paszpaboTaHa B COOTBETCTBUU C ba3WCHBIM y4eOHBIM ITUTAHOM JISI
CTYIIEHM OCHOBHOTO 00mero ooOpazoBaHus XHUMHUS B OCHOBHOW IIKOJE C YYETOM
NEPBOHAYAIILHBIX TPE/ICTABICHUH, MOJIYYCHHBIX YUAIIUMHUCS B HAYAJILHOW MIKOJIE TIPH H3YYECHUHU
OKpPY’KaroIllero Mupa 1 u3ydaercs ¢ 8 1o 9 kiaccsl.

[Iporpamma XOTS M HOCUT OOLICKYJIbTYPHBIM XapakTep © HE CTaBUT 3ajauy
npo¢eCCHOHATIBLHON MOATOTOBKM YYalIUXCS, TEM HE MEHee, MO3BOJISIET UM ONpPEAETUTHCS C
BbIOOpOM mpoduist oOydeHus B crapiueil mkosie. B cBsA3u ¢ mepexoJoM OCHOBHOW IIKOJIBI Ha
Takyto ¢opMy HTOroBoil arrecramuu, kak ['MA, B Kypce NnpeaycMOTpeHbl BONpPOCHI Ha
MOATOTOBKY K HEH.

B yueOGHOM 1utaHe Ha OCBOCHHE Y4eOHOTO MpeaMeTa « XuMHUs» Ha YPOBHE OCHOBHOTO OOIIETO
obpazoBanus orBoautcs 140 gacoB u3 pacuera: 70 yacoB — 8 kiacc, 70 yacoB — 9 kiacc.
[TpakTyeckue u nabopaTopHbie paboTHI MPOBOAATCA ¢ 000pyHoBaHHeM IieHTpa «Touka pocTay,
B TOM 4ucIIe IIUPPOBOH 1aOOPaTOPUH.



IIpomMe:xxyTouHasi aTTecTalUsl 00y4YaIOIIMXCS MPOBOAUTCS B COOTBETCTBHE € JIeiiCTBYIOIIUM
KOJAbHBIM [lookeHMEM O TMPOBEACHUU TNPOMEKYTOYHOM aTTecTalli  yJalluxcs U
OCYIIECTBIICHUU TEKYIIETO KOHTPOJS UX YCIIEBAEMOCTH B (pOpME KOHTPOJBHOW paboOThl B
KOHIIE y4eOHOro rojia - ¢ 26 anpens 1o 27 mas 2022r.

2. [lmanupyemMble JHYHOCTHBIE, MeTANIPEIMETHBIE U MPeIMEeTHBIE Pe3yJbTAThl 0CBOECHHS
XUMHHT
TpeOoBanust Kk pe3yinbraTaM OOY4YCHHS OCHOBHBIX  OOpa3oBaTEIbHBIX  HPOTPaMM
CTPYKTYpUPYIOTCS ~ TIO  KJIIOYEBBIM  3a7adaM  o0mero  oOpa3oBaHWs,  OTPaKAIOIIUM
UH/IMBUJyalIbHBIC, OOINECTBEHHbIE W TOCYIAPCTBCHHBIC TOTPEOHOCTH, W  BKIIOYAIOT
JUYHOCTHBIC, METAIIPEIMETHBIC U IPEIMETHBIC PE3YyIbTATHI.
Juunocmmuuie pezynomamut 00y4eHUS] XUMUH:

1) BocmHTaHUE POCCHMCKON TpaXKIAaHCKOW HJICHTHYHOCTH: MATPUOTU3MA, YBAKCHHS K
OteuecTBy, MPOLUIOE W HACTOSIIEE MHOTOHAIIMOHAJIBLHOTO Haponaa Poccuu; oco3HaHue cBoeit
STHUYECKOW MPHUHAIC)KHOCTH, 3HAHUE UCTOPHH, S3bIKa, KYJIbTYPhl CBOCTO Hapo/a, CBOETO Kpas,
OCHOB KYyJBTYPHOTO Hacjenusi HaponoB Poccum u yenoBeuecTBa; yCBOCHUE TYMAHUCTHUECKUX,
JIEMOKPATUYECKUX U TPATUIIMOHHBIX IIEHHOCTEH MHOTOHAIIMOHAILHOT'O POCCUIICKOTO OOIIECTBA;
BOCIIMTAaHUC YYBCTBAa OTBETCTBCHHOCTHU M J0JIr'a IICPCa POI{HHOﬁ;

2) (GopMUpOBaHHE OTBETCTBEHHOI'O OTHOIICHHS K YYCHHIO, TOTOBHOCTH M CIIOCOOHOCTH
00y4aromuxcst K CaMOPa3BUTHIO M CaMOOOPA30BAaHHIO HA OCHOBE MOTHBAIIMUA K OOYYEHHUIO U
MIO3HAHUIO, OCO3HAHHOMY BBIOOPY M TIOCTPOCHHIO JAJbHEHINCH WHIAMBHIYaIbHON TPAaeKTOPUU
oOpa3oBaHus Ha 0a3ze OPUEHTUPOBKH B MUpE Mpodeccuii u mpodhecCHOHATBHBIX TPEAIIOYTCHHH,
C Y4YETOM YCTOWYHMBBIX II03HABaTEILHBIX WHTEPECOB, a TaK)KE HAa OCHOBE (OPMHPOBAHUS
YBAXKUTCIIbHOIO OTHOICHUS K TPYAY, Pa3BUTHU ONIbITA YH4ACTHA B COOMAJILHO 3HAYMMOM TPYAC,

3) ¢opmupoBaHHE IIEIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKd H OOIIECTBEHHOW TMPAKTUKH, YUWUTHIBAIOUIETO COLMAIbHOE,
KYJIBTYpHOE, A3bIKOBOE, TYXOBHOE MHOT000pa3ne COBPEMEHHOTO MUPA;

4) dopmMupoBaHuE OCO3HAHHOTO, YBAXKUTEIHLHOTO M JIOOPOXKEIATEIHHOTO OTHOIIECHUS K
JPYroMy 4YeJIOBEKY, €ro MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYpE, S3bIKY, Bepe, I'pakJaHCKOH
MMo3uIun, K UCTOPUHU, KYJIbTYPE, PCIIUTUA, TPpaAULIUAM, A3bIKaM, ICHHOCTAM HApOJ0B Poccnn n
HapOJIOB MHpPA; TOTOBHOCTU U CIIOCOOHOCTH BECTH AMAJIOr C JPYTMMH JIOJABMU U JOCTUTaTh B
HEM B3aUMOIIOHUMAaHUA,

5) ocBOeHME COIMABHBIX HOPM, NMPaBWJI OBEACHUS, posiel U pOpPM COLMAIbHON KU3HU B
TpyIIax ¥ cOOOIIECTBaxX, BKIOYAst B3POCIbIE U COMMAIBHBIC COOOIECTBA; YUAaCTHE B IIKOJIBHOM
CaMOYTIpaBJIeHUH M OOILECTBEHHOM >KU3HU B Ipe/enax BO3PACTHBIX KOMIETEHLHUH C y4yeToM
PEruOoHaAIBbHBIX, STHOKYJIBTYPHBIX, COUAJIbHBIX 1 9KOHOMHUYCCKUX OCO6CHHOCTeﬁ;

6) pa3BUTHE MOPAJIHHOI'O CO3HAHUS U KOMIIETEHTHOCTU B PELICHUH MOpPAJIbHBIX MpolieM
Ha OCHOBE JIMYHOCTHOTO BbIOOpa, (POpMHUpPOBAHHE HPABCTBEHHBIX UYBCTB M HPAaBCTBEHHOTO
MOBEJICHHSI, 0CO3HAHHOTO U OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHBIM MOCTYIIKAM;

7) popmupoBaHUe KOMMYHHUKAaTUBHOI KOMIIETEHTHOCTH B OOLIEHUH U COTPYAHUYECTBE CO
CBEpCTHHKAMM, JETbMM CTapliero M MIIAJIIEr0 BO3pacTa, B3pOCIBIMH B Ipoliecce
00pa3oBaTeNbHO, OOIIECTBEHHO MOJIE3HOM, y4eOHO-NCCIIeI0BAaTENbCKOM, TBOPUECKON U IPYrUX
BUJIOB JIEATEIBHOCTH;

8) dhopmupoBaHKE EHHOCTH 3JI0POBOTO M 0€301acHOTO 00pasa >KU3HHU; YCBOCHHE MPABHII
UH/IMBUYaJIbHOTO W KOJUIEKTMBHOTO O€30MacHOr0 MOBEJICHHSI B YPE3BBIYAWHBIX CHUTYaIUsX,
YIrpOXKarluX XU3HU U 3JOPOBBIO HIOHefI, IMpaBUJI MIOBCACHUA HA TPAHCIIOPTE U HA JOpoTrax;

9) dbopmupoBaHHEe OCHOB 3KOJOI'MYECKOW KYJIbTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO OKOJIOTUYECKOTO MBIIUICHUS, PAa3BUTHE ONBITA HKOJOTUYECCKA OPHEHTHPOBAHHOM
pe(I)HeKCHBHO-OHQHOqHOﬁ n HpaKTH‘{CCKOﬁ ACATCIIbHOCTU B ) KU3HCHHBIX CUTYALUAX,



10) oco3HaHuWe 3HAYEHUS CEMbHU B JKM3HHM YEIIOBEKAa M OOIIECTBA, MPHUHATHE IEHHOCTH
CEMEHHOM KU3HU, YBAXHUTEIHHOE U 3a00TIIMBOE OTHOIICHHUE K WICHAM CBOCH CEMbH;
11) pa3BUTHE 3CTETHMYECKOTO0 CO3HAHUsI YEpe3 OCBOCHHUE XYHO0KECTBEHHOTO HAacieIus
Hapo10B Poccuu u Mupa, TBOPUYECKOM AESITEIBHOCTH ACTETUYECKOTO XapaKTepa.
Memanpeomemmbole pe3yivmamost OOyUYCHUS XUMUU.

PeryasituBubie YY /|

1. VYmMeHue caMOCTOATENBHO ONpENeNATh Leau o0y4yeHHs, CTaBUTh U (HOpMYIMpPOBATH
HOBBIC 33/1a4M B y4eOe U TI03HABATEIbHON IEATETbHOCTH, pa3BUBAaTh MOTHUBBI U HHTEPECHI CBOCH
IIO3HABATEJILHOM EATEIbHOCTH.

2. YMeHHE CaMOCTOSATENbHO IUIAHUPOBATh IYTH JOCTIDKEHHS IIeNie, B TOM 4HCIe
aJbTEPHATHBHBIC, OCO3HAHHO BhIOMpATh Hanbosee A (HEKTUBHBIE CITOCOOBI pEIIeHUsT YIeOHBIX U
[I03HABATEJIbHBIX 33]1a4.

3. YMeHME COOTHOCHTb CBOM JI€HCTBHA C IJAHUPYEMBIMH pe3yJibTaTaMi,
OCYIIECTBIISATH KOHTPOJIb CBOEH JIESITEILHOCTH B ITPOLIECCE JOCTHXKEHUS PE3yJIbTaTa, ONPeIesTh
crocoObl JAEHCTBUI B paMKax IMpeIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHUPOBATH CBOU
JIEUCTBUS B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTyal[UEH.

4. VYMeHHe OLEHHMBaTh IPAaBUJIBHOCTb BBINOJHEHHUsS Y4eOHOHM 3adaud, COOCTBEHHBIE
BO3MO>KHOCTH €€ PELLEHUSI.

5. Brnanenume ocHOBaMM CAMOKOHTPOJIS, CAMOOLIEHKH, HPHUHATHS pELICHUH W
OCYIIIECTBJIEHUS! OCO3HAHHOT'O BbIOOpa B YUEOHOI U 1103HABATEIbHON AESITEIbHOCTH.

ITo3naBartenbubie YY /|

6. VYMeHue ompenensaTh TOHATHSA, CO3/1aBaTh OOOOIICHWS, YCTaHABIMBATH AHAJIOTHH,
KJIaccu(puIupoBaTh, CaMOCTOSITEIbHO BHIOMpATh OCHOBAHUS U KPUTEPUU Ul KiIacCUPUKALMH,
YCTaHaBIMBaTh IPUYUMHHO-CIECICTBEHHBIE CBSI3M, CTPOUTHb JIOTMYECKOE  pacCyKICHHE,
yMO3aKJIt04eHue (MHAYKTUBHOE, IeAYKTUBHOE, 110 AaHAJIOT'UH) U JIeJIaTh BHIBO/IbI

7. YMeHue co3/iaBarh, NPUMEHATh U NMPEOOpPA30OBbIBATh 3HAKU U CHUMBOJIbI, MOJIEIH U
CXEMBI IS pelIeHus1 y4eOHBIX U TO3HABATENbHBIX 3a/1a4

8. CMpICIIOBOE UTCHHE.

9. ®opmHpoBaHUE U PA3BUTHE SKOJIOTMUYECKOTO MBIIIJICHUS, YMEHHE TPUMEHSTh €ro B
MO3HABATEJIIbHON, KOMMYHMKAaTHUBHOM, COLMAlbHOM TPAaKTHUKE W  NpOoecCHOHaTbHON
OpHUEHTAINH.

10. Pa3BuTHe MOTHBAILIMU K OBJIaJICHUIO KYJIbTYpOH aKTHUBHOI'O HMCIIOJIb30BaHUs CIOBapei

U APYTUX ITOUCKOBBIX CUCTEM.

KommyHnukarusHubie YY /|

11.  VYmenue opranusoBbIBaTE y4e€OHOE COTPYIHUYECTBO H COBMECTHYIO JEATENBHOCTD
C YUMTEJEM U CBEPCTHUKAMU; paboTaTh MHIUBUIYaIbHO U B IPYIIE: HAXOIUTh O0Ilee pelieHne
U paspemiatb KOH(MJIMKTHI Ha OCHOBE COIJIACOBAHMS TMO3ULMH M YydeTa HWHTEPECOB;
(dbopMynHupoBaTh, APTYMEHTUPOBATh U OTCTAUBATh CBOE€ MHEHUE.

12.  YmeHue 0CO3HAHHO HMCHOIB30BAThH PEYEBBIC CPEJACTBA B COOTBETCTBHMH C 3a1ayeii
KOMMYHHKAIMK JJIS1 BBIPAXXEHUsI CBOUX YYBCTB, MBICTIEH U MOTpeOHOCTEN ISl TUTAHUPOBAHUS U
PETYJISUN CBOEU AESATENBHOCTH; BIAJCHUE YCTHOW M IMMCBMEHHOW pPEYbI0, MOHOJOTHYECKOH
KOHTEKCTHOW PEUbIo.

13. ®opmupoBaHue ¥ pa3BUTHE KOMIIETEHTHOCTH B OOJNACTH HCHOIB30BAHHS
MH(OPMaLlMOHHO-KOMMYHHUKAIIMOHHBIX TexHosorui (nanee — MKT).

IIpeaMeTHBIMHM pe3yIbTaTaMHM OCBOCHUS BBITYCKHUKAMH OCHOBHOW IIKOJIBI IIPOrPAMMBI 10
XUMUU SABJISFOTCS

B pe3yabTare u3yyeHusi Kypca XuMUHM B OCHOBHOM LIKOJI€:
BrInyCKHUK HAYYHTCHA

® XapaKTCPHU30BaTh OCHOBHBIC METOJbI IIO3HAHMA: Ha6J'IIO,Z[eHI/IC, HU3MCPCHUC, DKCIICPUMEHT,



OMHKCHIBATh CBOMCTBA TBEPIBIX, KHUJIKHX, Ta3000pa3HBIX BEIIECTB, BBIACTSAS WX
CYIIECTBEHHbIEC TPU3HAKH;

pacKpbIBaTh  CMBICT  OCHOBHBIX XHMHYECKHUX [MOHSATUH  «aTOM», «MOJIEKYJan,
«XUMHUYECKHUI BIIEMEHT», «IIPOCTOE BELIECTBO», «CIIOXKHOE BELIECTBOY», «BAJIEHTHOCTH,
«XUMUYECKas peaklus», UCIOIb3ys 3HAKOBYIO CUCTEMY XUMUMU;

pacKpbIBaTh CMBIC]I 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJIIPHON TEOPUH;

pa3ianyaTh XUMUYECKUE U (PU3UUECKUE SIBIICHUS;

HA3bIBaTh XUMUYECKHUE 3JICMEHTBHI;

OTIpeIeIIATh COCTaB BEUIECTB MO uX (hopmynam;

OTIpeeNATh BaJICHTHOCTh aTOMa 3JIEMEHTA B COCIMHEHUSX;

OMPENIETATh TUIl XUMUYECKUX PEaAKIU;

Ha3bIBATh MPU3HAKU U YCJIOBUS MPOTEKAHUS XUMHUECKUX PEAKIIHiA;

BBISIBJIATH TNPU3HAKU, CBUJIETEIHCTBYIOUIUME O MPOTEKAHMM XWMHUYECKOW PEaKIu MpU
BBITIOJIHCHUHM XUMHYECKOTO OIbITa;

COCTaBIATH GOPMYIbI OMHAPHBIX COEIUHEHUN;

COCTaBIISITh YPaBHEHUS] XUMUYECKUX PEAKIUI;

coOiroaarth npaBuia 6€30MacHoOi paboThI MPU MPOBEACHUN OTIBITOB;

10JIb30BAThCS 1a0OPAaTOPHBIM 000PYAOBAHUEM U TIOCYI0M;

BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 ()OPMYJIe COSAMHEHUS;
BBIUNCIIATh KOJIMYECTBO, OOBEM MJIM MAacCy BEILIECTBA IO KOJIMYECTBY, 00beMy, Macce
peareHToB WK IPOAYKTOB PEAKIIMH;

XapaKTepu30BaTh (pU3MUECKHe U XMMUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB: KUCIOPOJa U
BOJIOPOJIA;

M0JIy4aTh, COOMPATh KUCIOPO U BOJOPOI;

pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPO;
pacKpbIBaTh CMBICII 3aKOHa ABOTaJIpo;

PacKpbIBaTh CMBICT MOHSATUH «TEIIOBOM 3(PPeKT peakinmny», «MOISPHBINA 00BEM»;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BOIBI;

PacCKpbIBaTh CMBICII IOHATHUS «PACTBOP»;

BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOIO BELLIECTBA B PaCTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COECAMHEHMSI U3YUEHHBIX KJIACCOB HEOPTaHWYECKUX BEILECTB;

XapaKTepu3oBaTh (PU3MUECKHME W XUMHYECKHE CBOMCTBA OCHOBHBIX  KJIAaCCOB
HEOPraHWYECKUX BEIIECTB: OKCHUJIOB, KUCIIOT, OCHOBAHUI, COJIEH;

ONPEAEIIATh NPUHAIEKHOCTD BELLIECTB K ONPEAEIEHHOMY KJIacCy COEIUHEHMI;
COCTaBJIATH (POPMYIIBI HEOPTaHUYECKUX COEAMHEHUH N3yUYeHHBIX KIIaCCOB;

MPOBOJIUTH ONBITHI, MOATBEPKIAIOIIME XUMUYECKHE CBOWMCTBA M3YYEHHBIX KJIIACCOB
HEOPraHUYECKUX BEILECTB;

pacno3HaBaTh ONBITHBIM MMYTEM PACTBOPHI KHUCIOT U IIEIOYEH MO M3MEHEHHUIO OKPAacKu
WHANKATOPA;

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

OOBSCHATh (DU3UYECKUNM CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpa XUMHUYECKOTO
3JIEMEHTa, HOMEPOB TPYIIIIBI U Nepuojia B nepuoanueckoit cucreme .M. Menneneena;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHsI CTPOEHHUS aTOMOB, CBOMCTB 3JEMEHTOB B
npejesiax MajiblX NEPUOJOB U TJIaBHBIX MOATPYII;



XapaKTepU30BaTh XUMHUYECKHE 3JIEMEHTHI (OT BOJAOpOAa A0 KajlbIUsi) Ha OCHOBE HX
MOJIOXKEHUS B epuoandeckoit cucrteme J[.M. MeHnneneeBa u 0COOEHHOCTEH CTPOCHHS UX
aTOMOB;

COCTaBJISITh CXEMBI CTPOEHHUS aTOMOB IMEpBBIX 20 3JEMEHTOB MEPUOIUUCCKON CHCTEMBI
J.. Menneneena;

PacCKpbIBAaTh CMBICII MMOHATUN: «XUMUYECKasi CBSI3bY, «3JEKTPOOTPULIATEIHLHOCTDY;
XapaKTepuU30BaTh  3aBUCUMOCTh  (DM3MYECKUX  CBOWCTB  BEIIECTB  OT  THUMA
KPUCTAJUTMYECKOU PEIIETKH;

OTIPENICTIATh BUJI XUMUYECKOM CBSI3M B HEOPTaHUYECKUX COCTUHCHUSX;

M300pakaTh CXEMBl CTPOCHHMS MOJIEKYJ BEIIEeCTB, OOpPa30BaHHBIX pPa3HBIMH BHIAMHU
XHUMHYECKHX CBSI3EH;

pacKpbIBaTh  CMBICJI  TMOHATHM  «HMOH», «KATHOH», «AHHUOH», «BJEKTPOJIUTHIY,
CHEDJICKTPOJIMUTBDY, «JICKTPOIUTHYECKAsT JTUCCOIUALIUASY, «OKHUCIUTENbY, «CTENEHb
OKHCJIEHUS» «BOCCTAHOBUTEIIDY, KOKUCICHUEY, «BOCCTAHOBIIEHHUE,

OTIPENICTIATh CTENEHb OKUCICHUS aToMa 3JICMEHTA B COSJIMHEHUU;

PacCKpBIBATh CMBICII TEOPHH JICKTPOIHUTHUYCCKOU TUCCOIHAINH;

COCTaBIISITh YPaBHEHUS DJIEKTPOIUTHUECKON AUCCOIUAIIMH KUCIIOT, IEI0Ye, COTeil;
OOBSACHATH CYHIHOCTH MpPOILIECCca IIEKTPOIUTHUECKON AUCCOIMAIMYA U PEAKIUil HOHHOTO
obMeHa;

COCTABJISITH TIOJIHBIE M COKPAILIEHHBIE HOHHBIC YPaBHEHUS Peakliuu 0OMeHa;

OTIPEICIIATH BOZMOXKHOCTh MPOTEKAHMSI pEeaKInii HOHHOTO OOMEHa;

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

COCTaBIISITh YPaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENILHBIX PEAKIIHiA;

Ha3bIBaTh (h)aKTOPHI, BIUSIOIINE HA CKOPOCTh XUMHUYECKOU PEaKIIHH;

KJIaCCHU(UIIUPOBATH XUMUYECKUE PEAKIIUU MO PA3IMYHBIM MPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSA3b MEXKAY COCTaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAJIJIOB;
MPOBOJIUTH OMBITHI MO TOJYYCHHIO, COOMPAHUI0O W HU3YYCHHUIO XUMHUYECKHUX CBOMCTB
ra3000pa3HBIX BEHIECTB: YTIIEKUCIIOrO ra3a, aMMHUaKa;

pacro3HaBaTh OMBITHBIM ITyTeM ra3000pa3Hble BEIIECTBA: YIIIEKUCIBINA ra3 1 aMMHAK;
XapaKTepU30BaTh B3aUMOCBA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAJIJIOB;
Ha3bIBaTh OpPTaHWYECKUE BeIlleCTBa MO uX (opmyne: MeTaH, 3TaH, 3TUJIEH, METaHOI,
ATaHOJI, TJIMLEPUH, YKCYCHAsl KUCIOTa, aMUHOYKCYCHasi KHCIIOTa, CTEAPUHOBAs KUCIOTAa,
OJICMHOBAs KHMCJI0Ta, TJII0K03a;

OLICHUBATh BIIMSHUE XUMHUYECKOTO 3arps3HEHUsI OKPYKAIOIIEH Cpenbl Ha OpraHu3M
YyeJIOBEKa;

TPaMOTHO 0OpamiaThCs C BEIIECTBAMHU B MIOBCETHEBHOM KU3HHU

ONpeNeNsiTh BO3MOXHOCTh MPOTEKAHMsS] PEAKUHU HEKOTOPBIX MpeJCTaBUTENEH
OpraHMYECKUX BEIIECTB C KHUCIOPOJOM, BOJOPOJAOM, METaJIaMH, OCHOBAaHUSAMH,
raJJoreHaMHu.

BLIHyCKHHK MNOJYYUT BO3MOKHOCTD HAYYHTLCH:

BBIJIBUTATh U MIPOBEPATH SKCIEPUMEHTAIBHO TMIOTE3bl 0 XMMHUYECKUX CBOMCTBAX
BEIIIECTB Ha OCHOBE UX COCTaBa U CTPOEHUS, KX CIIOCOOHOCTH BCTYNATh B XUMUYECKUE
PEaKIM, O XapaKTepe U MPOIYKTAX PA3THIHBIX XUMUUECKUX PEAKIIHA;

XapaKTepU30BaTh BEILIECTBA 110 COCTaBY, CTPOCHUIO U CBOMCTBAM, yCTaHABIMBATh
MPUYUHHO-CIIEACTBEHHBIE CBS3H MEX]y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;
COCTABJISITH MOJICKYJISIPHBIC M MTOJTHBIC HOHHBIE YPAaBHEHUSI 10 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;



MIPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBISITH OKUCITUTEILHBIC HITH
BOCCTaHOBUTEJIbHBIE CBOWCTBA C YYETOM CTETIEHEH OKUCICHUS 3JIEMEHTOB, BXOSIINX B
€ro COCTaB;

COCTaBJISITh YPaBHEHUS PEAKIINii, COOTBETCTBYIOIIUX ITOCIEI0BATEIbHOCTH
MpeBpalleHU HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KJIACCOB;

BBIJIBUTATh U MPOBEPSATH IKCIIEPUMEHTAILHO THIIOTE3bI O pe3yJbTaTax BO3JACHCTBUA
pa3au4YHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTU XMMHUYECKON peaKInu;

HCIIOJIb30BaTh IPUOOPETEHHBIE 3HAHUS JIJISl IKOJIOTUYECKU TPAMOTHOTO IMOBEJCHHUS B
OKpYKarollleu cpee;

UCIIOJIb30BaTh IPUOOPETCHHBIE KIFOYEBBIC KOMIICTCHIIUU MTPH BBHITIOJHEHUH MPOCKTOB U
y4eOHO-HUCCIIEI0BATENIbCKUX 3a/1a4 110 U3YUYEHHUIO CBOMCTB, CIOCOOOB MOJIyUEHHS U
pacro3HaBaHUsI BEILIECTB;

00BEKTHBHO OLIEHUBATH MHPOPMAITUIO O BEIIECTBaX U XUMHUUYECKUX MPOIIeccax;
KPUTHYECKH OTHOCUTHCS K TICEBAOHAYYHOU MH(DOpMALINU, HETOOPOCOBECTHOM pEKIaMe B
CpelCTBaX MaccoBOM nHpopmanuy;

0CO3HABATh 3HAYCHHE TEOPETUUECCKUX 3HAHUN 1O XUMUH JIJIST IPAKTUIECKOM
JeSITEIIbHOCTH YEJIOBEKa,

CO3/1aBaTh MOJEIHU M CXEMBI Ul PellIeHUs] y4eOHBIX U MMO3HABATEIbHBIX 33/1a4;TOHUMATh
HEO0OXOIUMOCTb COOIIOCHHUSI IPEANUCAHUH, TPEASIaraéMbIX B UHCTPYKLHUAX TI0
MCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHH H JIP.



3.Coep:kanne y4eOHOr0 Kypca
8 kuracc (2 4 B Hexento, Bcero 70 4)

Beenenue (64)

XUMUS — HayKa O BEIIECTBAX, UX CBOMCTBAX U MPEBPALICHUSIX.

[TonsTe 0 XMMHYECKOM »JJeMEeHTe M (OpMax €ero CyHIeCTBOBAHUS: CBOOOJHBIX aTOMaX,
IIPOCTHIX M CIIOKHBIX BEIIECTBAX.

[TpeBparenus BemiectB. OTIMYNE XUMHUECKUX PEAKIUI OT pU3NYECKUX SBICHUMA. Ponb xumun
B )KM3HU YeJoBeKa. XeMOopuius 1 XeMohoOows..

Kpartkue cBeneHus U3 uCTopur BOZHUKHOBEHUS U pa3BUTHS xumuu. [lepuon anxumuu. [Honstue
o ¢unocopckom kamue. Xumus B XVI B. PasButne xumum Ha Pycu. Ponbs oTedecTBEHHBIX
YUEHBIX B CTAHOBJICHUHM XMMHUYECKOI Hayku - paboTsl M. B. JlomonocoBa, A. M. bytieposa, /l.
N. Menneneesa.

XuMHUecKasi CUMBOJIMKA. 3HAKM XUMHUYECKHUX 3JIEMEHTOB M IMPOUCXOXKICHUE WX Ha3BaHUM.
Xummnueckue ¢Gopmynsl. HWumekcst u ko3 duumentsl. OTHOCHTENBHBIE AaTOMHAs U
MOJIEKYJIsIpHasi Macchl. PacueT MaccoBO# 101M XUMUYECKOT0 AJIeMEHTa 1Mo (JOpMyJie BEellecTBa.
ITepuoanueckas cucrteMa xumuyeckux anemeHtoB . M. MenzaeneeBa, ee CTpyKTypa: Mallble U
OoJblIMe MEepHobl, TPYIIIBI U MOArPYMIIEI (IV1aBHAs U noOouHast). [lepuonnyeckas cucrema Kak
CIPaBOYHOE NIOCOOME IS MTOJIyYEHHUS CBEJCHUN 0 XUMUYECKUX 3JIEMEHTaX.

Pacyernbie 3agaum. 1. HaxoxkaeHue OTHOCUTENIBHONW MOJIEKYIISIPHOW MAaccChl BEIIECTBA IO €ro
XUMHUecKor Gopmyse. 2. Beluncienre MaccoBoil JOJM XMMHYECKOTO 3JIEMEHTA B BEILIECTBE 10

ero opmyre.

IIpakTnuyeckue padornl. 1. IIpaBuna TeXHUKH 0€30MAaCHOCTH MpU paboOTe B XMMHYECKOM
kabunete. [Ipuembl oOpaiieHuss ¢ abOpaTOpHBIM OOOpPYIOBAaHMEM M HarpeBaTeIbHBIMU
npubopamu.

Tema 1. ATOMBI XUMHAYECKHX 3JIEMEHTOB o y)

ATOMBI Kak popMa CYIIECTBOBAHUS XUMHUECKUX dNIeMeHTOB. OCHOBHBIE CBEACHUS O CTPOCHHH
aToMoOB. JloKa3aTenbCTBa CIOXKHOCTH CTpoeHHs aToMoB. OmbiTel Pesepdopma. [lnmanerapuas
Mozelb cTpoeHusi aroma. (CocTaB aTOMHBIX fJiep: MPOTOHBI M HEUTPOHBL. OTHOCUTEIbHAS
aToMHasi Macca. B3amMOCBSI3b TMOHATHNA «IIPOTOH», «HEUTPOH», «OTHOCHUTEIbHAs aTOMHas
Macca. N3menenne yuciaa TPOTOHOB B siApEe aroMa - OOpa3oBaHWE HOBBIX XHUMHYECKUX
arieMeHTOB. MI3MeHeHue ynciia HEMTPOHOB B sJipe aTroma - o0pa3zoBaHue u30TonoB. CoBpeMeHHOE
oTpe/ieTICHNE TTOHATUSA «XUMHUYECKUN d7eMeHT». M30Tombl KaKk pa3HOBHIHOCTH aTOMOB OJIHOTO
XHMHYECKOTO 3JICMCHTA.

OnexTpoHbl. CTpOEHHE SJIEKTPOHHBIX OOOJIOUEK aTOMOB XHWMHUYECKUX 3JeMeHToB Nel-20
nepuoguueckoil cucremsl [I. M. MenneneeBa. IloHATHE O 3aBEPIIEHHOM M HE3aBEPLIEHHOM
AIIEKTPOHHOM cioe (3HEpreTU4ecKoM YPOBHE).

[Tepuonuueckas cuctema xumMuueckux siaeMeHToB [[. M. MenneneeBa U CTpOCHME aTOMOB:



buznyecKkuit CMBICI TOPSAIKOBOTO HOMeEpa 3JeMEHTa, HOMepa TpYIIbl, HOMepa MepHoa.
N3menenne uucia 3JEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YpPOBHE aToMa XHMHYECKOTO
DJIEeMEHTa - 00pa3oBaHWE TOJOKUTENBHBIX M OTPUIIATENBHBIX HOHOB. MOHBI, 00pa3oBaHHbBIE
aToOMaMu METaJUIOB M HeMeTauioB. [[puunHbl U3MEHEHHS] METAUNIMYECKUX M HEMETATMYECKUX
CBOMCTB B nepuoaax u rpymnmnax.
OO6pazoBanne OwHapHbIX coeauHeHUi. [loHsTHe 00 WMOHHOUN cBs3u. CxXxembl 0Opa3OBaHHS
MOHHOMU CBSI3U.
B3aumopeiicTBue aTOMOB XMMHYECKHX 3J€MEHTOB-HEMETAJIOB MEXKIY cO00i - oOpa3oBaHue
JIBYXaTOMHBIX MOJIEKYJI MPOCTHIX BellecTB. KoBalieHTHas HeMOJsipHas XUMHUYECKas CBA3b.

DJIEKTPOHHBIE u CTPYKTYpHBIE hopmybL.

B3anMojeiicTBe aTOMOB XMMHYECKHX JIEMEHTOB-HEMETAIIJIOB MEXIy COo00# - oOpa3oBaHue
OMHAPHBIX COCIMHCHMH HEMETAJUIOB. OJIEKTPOOTPHIATEIIBHOCTh. [IOHATHE O KOBAJICHTHOMU
HOJISIPHOM CBSI3U.

B3aumojieiicTBE aTOMOB XWMHUYECKHX JJIEMEHTOB-METAJUIOB MEXIY COOOW - 0Opa3oBaHUE
METaJUTMYCCKUX KPHUCTAJJIOB. IlonsTue 0 METaJUTHYECKOM CBSI3H.

JemoncTpaumu. Mogenu aroMOB XUMHYECKUX OJJEMEHTOB. llepuoguueckas cucrema
XUMHYECKHX deMeHToB JI. 1. MeHaeneeBa.

Tema 2. IIpocrtoie BellecTBa (Tw)
[TonoxxeHrne METaIIOB U HEMETAJUIOB B MEPHOJIMYECKON CUCTEME XUMHUUYECKHX 3JIEeMEHTOB /.
N. MenneneeBa. BaxHelnme mpocTble BEIIECTBA - METAUIbL: KEJIE30, AJIFOMUHUM, KaJIbLIHM,
MarHuii, Hatpuii, kanmuid. OOmmMe Qu3nMveckrue CBOMCTBa MeTauloB. BakHeimme mnpocTbie
BEIIIeCTBa - HEMETAUIbl, 00pa30BaHHbIE aTOMaMU KHCIIOPOAa, BOJIOPOa, a30Ta, cephl, (hocdopa,
yraepoaa. CnocoOHOCTh aTOMOB XUMUYECKUX IJIEMEHTOB K 00pa30BaHUI0 HECKOJIBKHUX MPOCTHIX
BEIIECTB - aJuloTponus. AJuloTpomHble Moaudukanuu kuciopoga, Gochopa u ososa.
Meramndeckue U HEMETAUTMYECKUE CBOMCTBA MPOCTHIX BemecTB. OTHOCUTEIBHOCTD JI€TIEHUS
MPOCTHIX BEII[ECTB Ha MeTaJUTbI u HEMeTaJUIbI.
[TocTostnuast ABoraapo. KonuuectBo BemectBa. Moabs. Mossipaast macca. MoisipHbIii 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble e IMHUIIBI KOJTMYECTBA BEIIECTBA — MUJUTUMOJb U KHJIOMOJIb,
MUJUIMMOJIIPHAsE YW KWJIOMOJISIPHAsE MacChl BEIECTBA, MMWJIIMMOJISIPHBIA W KHJIOMOJISIPHBIN
00BEMBI ra3000pa3HbIX BEILIECTB.
PacueTsl ¢ wHCHONB30BaHMEM TOHATHM «KOJIMYECTBO BELIECTBA», «MOJSIpHAs Maccay,
«MOJISIPHBII o0beM ra3oBy, «TIOCTOSTHHAS ABoraapoy.
PacuerHble 3a1auu. 1. Beraucienrne MOISIpHONM MacChl BEIIECTB 10 XUMHUECKUM (OpMyIam.
2. Pacuersl ¢ UCMNONB30BAaHMEM TMIOHATUN «KOJHMYECTBO BEIIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBII o0beM ra3oBy, «TIOCTOSTHHAS ABoraapoy.
Jemouncrpanuun. [Torydenue o3oHa. OOpa3iibl GEIOT0 M CEporo ojoBa, OEIOr0 M KPacHOTO
docdopa. HekoTopsie MeTamipl M HEMETAUIbl KOIWYECTBOM BemecTBa 1 Monb. Mopens
MOJIIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.

Tema 3. CoequHeHHsT XUMHYECKUX 3J1eMeHTOB (13 u)

Crenenb okucienus. OnpeseneHne CTENEeHN OKUCICHUS JIEMEHTOB MO XUMHUYECKOH (opmyre
coemuaeHus. CocTaBieHue (GopMysn OMHAPHBIX COCIMHEHHM, OOIIMNA CrMOCOO WX Ha3bIBaHUSI.
BunapHble coeaMHEHUS: OKCHIBIL, XJOpUAbl, cyiabduabl u ap. CocraBieHue UX (GOPMYIL



[IpencraBuTenu OKCUAOB: BOJA, YIJIEKMCIBIA Ta3 W HeramieHas HW3BecTb. lIpeacraBurenu
JETYy4UX BOJOPOJIHBIX COEIMHEHMII: XJIOPOBOJIOPOJ u aMMHaK.
OcHoBaHMS, WX COCTaB W Ha3BaHUA. PacTBOPUMOCTh OCHOBaHMW B Boje. TaOmwmia
PacTBOPUMOCTH THAPOKCHUIIOB U cojied B Boze. [IpeacraBurenu menouen: ruipoOKCUAbl HATpHs,
Kanus U Kanplus. l[loHsTHe O kadyecTBEeHHBIX peakuusax. Muaukatopbl. M3meHeHHe OKpacku
WHIUKATOPOB B LIEJI0YHOU cpene.
Kucnotsl, ux cocraB u Ha3zBanus. Kiaccudukanus kuciot. [IpencraBureny KUCIOT: cepHasi,
coliiHasT M a30oTHas. lV3MeHeHuWe OKpacKM HHJIMKAaTOpPOB B  KHUCJIOTHOM  Cpele.
Conu Kak NpoU3BOAHBIE KUCIOT U OCHOBaHMH. 1X cocTaB n HazBaHus. PacTBopuMoCTb coseli B
Boje. IlpeacraBurenm coneil: xjopuna  Hartpus, KapboHat u  (docdar  KambLus.
AmopdHubIe u KPUCTaJUIMYECKUE BEILECTBA.
MexMoneKyIapHble B3aUMOJEHCTBUS. THUIBI KPUCTAIUNIMYECKUX PEIIETOK: MOHHAs, aTOMHas,
MOJIEKYJISIpHAsl U METaJUIMuecKas. 3aBUCUMOCTb CBOWMCTB BEILECTB OT TUIIOB KPUCTAIIMUYECKHUX
PELIETOK.
BemectBa MOJIEKYISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa JJIs
BEILECTB MOJIEKYJIIPHOTO CTPOEHHUS.
Yucteie BemecTBa U cMecH. [Ipumepsl KHUIKHAX, TBEPABIX U ra3000pa3HbIx cMeceil. CBoiicTBa
YHCTBIX BelIeCTB U cMmeceil. Mx coctaB. MaccoBas u 0ObeMHasl J10JIW KOMIIOHEHTa CMECH.
Pacuersl, CBsI3aHHbIE c HCIIOJIb30BAaHUEM MTOHATHUSA JIOJIAL.
Pacuernsle 3agaun. 1. Pacyer MaccoBoii © 00bEMHOM JT0JIell KOMIOHEHTOB CMECH BEIIECTB.
2. Bpruncienne MaccoBOM JIOJM BEIIECTBA B PAacTBOpPE MO M3BECTHOW Macce pacTBOPEHHOTO
BEILIECTBA W Macce pacTtBopuTens. 3. BrluuciaeHue wmacchl pacTBOPSAEMOro BeELIECTBA U
pacTBOpUTEIIS, HEOOXOAUMBIX ISl IPUTOTOBIICHHUS OMPEEIIEHHON MAcChl PacTBOpa C M3BECTHOM
MacCcoBOM JoJien PacTBOPEHHOTO BEILIECTBA.
JdemoncTpauuu. O0pasibl OKCHIO0B, KUCIOT, OCHOBAHHUM U cojieil. Moaenu KpuCTauTmYecKux
pEeIIeTOK XJIOpU/Ia HAaTpus, anmasa, okcuna yraepoza (IV). B3peiB cmecu Bogopoa ¢ BO3AYXOM.
Cnoco0mI pazneneHus cMecei, JTACTUIUTSIITAS BOJIBI.
JlaGopaTtopHble ombIThbl. 1. 3HAaKOMCTBO C OOpa3llaMH BEIIECTB pPAa3HBIX KJIACCOB. 2.
Paznenenue cmeceil.
IIpakTuyeckne padorsl. 2. [IpuroroBneHue pacTBopa caxapa U ONpPEAeSIEHUEe MacCOBOM 0NN
€ro B pacTBODE.

Tema 4. HN3menenns, npoucxoasime c BellleCTBAMU (13 y)

[TonsiTe sBIEHWI KaK W3MEHEHUH, MPOUCXOASUIMX C BEUIECTBAMH. SIBICHHS, CBSI3aHHBIE C
W3MEHEHUEM KPUCTAIUIMYECKOTO CTPOCHMS BEUIECTBA IMPU MOCTOSSHHOM €ro COCTaBe,
busnueckue spieHus. Duznyeckue SABICHUS B XUMHH: JUCTHUISAIUS, KPUCTAJUTH3AINS,
BBITIAPUBAHUE u BO3TOHKA BEILECTB, 1eHTpudyrupoBaHue.

SIBneHus1, cBA3aHHBIE C U3BMEHEHUEM COCTaBa BEILIECTBA, - XUMHUUECKUE peakiuu. [IpusHaku u
YCIIOBUS MPOTEKAHUSI XUMUYECKUX peakiuil. [TorsTre 00 3K30- ¥ IHAOTEPMUUYECKUX PEAKIUAX.
Peakuuu ropeHuss Kak YacTHBIM clydaid SK30TEPMHUECKMX pEaklUid, NPOTEKaloUMUX ¢
BBIICIICHHEM CBETA.

3aKOH COXpaHEHHUsI MacChl BEIIECTB. XHWMHYECKHE YpaBHEHMs. 3HAYCHHE WHJCKCOB H
KO3 (UIIMEHTOB. CocraBnenue ypaBHEHUM XUMHYECKUX peaxuuii.

Pacuetsi mo xumMuyecKMM ypaBHEHUsM. PelmieHne 3agad Ha HaxOXIEHHWE KOJUYECTBA
BEIIIECTBA, MACChI WIIK 00beMa MPOYKTa PEeaKIMK M0 KOJTHYECTBY BEIIeCTBA, MACCEe WU 00bEeMY
MCXOJIHOTO BellecTBa. PacyeTsl ¢ MCIOJb30BaHUEM MOHATHUS «0JIs1», KOTAa UCXOJTHOE BEIECTBO
JJaHO B BHUJIE pacTBOpa C 3aJaHHOM MacCOBOM J10JIe PAaCTBOPEHHOr'O BELIECTBA WIIM COJEPKHUT
OIIPEIIETICHHYIO JIOJIIO [IPUMECEH.

Peakuuu pasznoxenus. IloHsiTue o0 CKOpOCTH XUMHYECKHX peakuuil. KaramuzaTopsl.



DepMEHTBHI.
Peaknun coegunenus. Kartamutuueckne u HekartaauThdeckue peakiun. OOpaTUMble U
HeoOpaTUMBbIE peaKLUu.

Peakuuu 3amenienus. DIeKTPOXUMUUECKUM Pl HAIPSDKEHUH METAJJIOB, €r0 MCIIOIb30BaHUE
JUIsL IPOTHO3UPOBAHUS BO3MOYKHOCTU IIPOTEKAHUSI PEAKLUMM MEXAy METaUIaMU U pacTBOpaMu
KHUCIOT. Peakuiuy BBITECHEHUS! OJHUX METAJUIOB U3 PACTBOPOB UX COJIEH APYTMMH METaJlJIaMU.
Peakunmun oOmena. Peakumm HeWTpamu3anuu. YCIOBHS MPOTEKaHWS peakuuid oOMeHa B
pacTBOpax 70 KOHII.

Tunel XuMuyecKkux peakuii (1o NpU3HaKy «YUCIIO M COCTAB UCXOJHBIX BELIECTB U MPOAYKTOB
peakuMu») Ha MpUMepe CBOMCTB BOAbl. Peakius pasinokeHus - 3JeKTpoju3 BoOAbl. Peakiuu
COCIMHEHUS - B3aUMOACHCTBHE BOABI C OKCHAAMH METAJUIOB M HeMmeTauioB. [lonsarue
«ruApoKcuIbl». Peakuuu 3aMemieHus - B3aMMOJACHCTBME BOABI C  LICJIIOYHBIMM U
HIEJIOYHO3EMENIbHBIMA  MeTaJUTaMu. Peakiun oOMeHa (Ha mpUMeEpe TUApOIH3a Cyiab(uua
AIIOMUHUS u KapOuga KaJIbLUs).

Pacuyernsble 3amaum. 1. BeruncieHue 1o XMMHUYECKMM YpaBHEHHUSM MacChbl WIHM KOJIWYECTBA
BELIECTBA 10 M3BECTHOM Macce WM KOJIMYECTBY BELIECTBA OJHOIO M3 BCTYNAIOLIUX B PEAKIIUIO
BEIIECTB WM NPOAYKTOB peakiuu. 2. Bbrumcienune macchl (KOJMYeCTBa BellecTBa, 00beMa)
IIPOAYKTA PEaKLMH, €CJIU U3BECTHA Macca UCXOIHOIO BEIIECTBA, COACPIKAILEIO ONPEACICHHYIO
J0J10 mpuMecei. 3. BelunciaeHne Macchl (KOJMYECTBa BEIECTBa, 0ObeMa) MPOAYKTa peakiyH,
€CJIM  M3BECTHA Macca pacTBOpa M MaccoBas  JI0JI1  PACTBOPEHHOIO  BEILECTBA.

Jemonctpauuu. [Ipumeps! pu3ndeckux sIBICHUI; a) TuIaBIeHne napagduHa; 0) BO3TOHKa HOAa
Wi OCH30WHOW KHUCIIOTHI, B) PAacTBOPEHHE IEpMaHTaHaTa Kamus; ) auddysus TymmcThix
BEIIECTB C TOpsIEH JTaMIOYKM HakaiuBaHWs. IIpuMepsl XMMHUECKHUX SIBICHUN: a) TOpeHue
Marausi, ¢ocdopa; 0) B3aUMOACUCTBUE COJSHON KHUCIOTHI C MPaMOpPOM WM MEJIOM; B)
nonydeHue rugpokcuaa meau (Il); r) pacTBopeHHe MOJNYYEHHOIO THAPOKCHAA B KHCJIOTax;
n) B3aumozpeiicteue okcuga meau (II) ¢ cepHolt KHCTOTON TpH HArpeBaHHUM; €) pas3lioKeHHe
NepMaHraHaTa Kajus; ’kK) B3auMoJielicTBHe pa30aBlIeHHBIX KUCIOT C METAJUIaMU; 3) Pa3IoKEeHHE
NEPOKCH]IA BOAOPOJA; ) JNEKTPOJIN3 BOJBI.

JlabopaTopubie onbIThl. 3. CpaBHEHHE CKOPOCTH HCHApEeHHs BOABI M CIOHUpPTa IO
MCYE3HOBEHHMIO WX Karenb Ha (uibTpoBaibHOM Oymare. 4. OKucieHue MeAu B IJIaMEHU
CHUPTOBKU WU Topenku. 5. [lomyTHeHHEe M3BECTKOBOM BOJBI OT BBIIBIXAEMOIO YIJIEKHCIOIO
raza. 6. [lomyyeHue yriekuciaoro raza B3auMOCHCTBUEM COJbI M KUCJIOTHL. 7. 3aMelieHue MeIu
B pactBope xsuopunaa meau (1) xenezom.

IIpakTuyeckne padorbl. 3. Ouunctka moBapeHHOW cosm. 4.HaOmroneHus 3a M3MEHEHUSIMH,
MIPOUCXOASAIIMMHU C TOPSIIEH CBEUOH, U UX onucanue. 5. [[pu3Hakyu XMMUYECKUX peaKIuil.

Tema 6. PacrBopenue. PactBopbl. CBoiicTBa pacTBOpOB 3JeKTPOUTOB (22 u)
PactBopenue xak ¢pusnko-xumuyeckuit npouecc. [loHsTHEe 0 ruApaTax U KpUCTAJUIOTHApaTaXx.
PactBopuMocTs. KpuBble pacTBOpUMOCTH Kak MOJENb 3aBUCHMOCTH PacTBOPHUMOCTH TBEPIBIX
BEUIECTB OT TeMIeparypbl. HachlllleHHbIE, HEHACBIIEHHBIE U IEPECHILICHHBIE PACTBOPBI.
3HaueHue pacTBOpoOB TUISL IIPUPOJIBI " CEJIbCKOTO XO3SI1CTBA.
[TonATHe 00 ANMEKTPOIUTUUECKON JUCCOIMALUU. DISKTPOIUTHI U HEIIEKTPOIUTHI. MeXaHu3M
JUCCOLMALMU  DJIEKTPOJUTOB €  PA3JIMYHBIM  TUIIOM XUMHUYECKOH cBs3u. CrTeneHp
JNEKTPOIIUTHYECKON JUCCOLMALINN. CunbHele " crabble JJIEKTPOJIMTHI.
OCHOBHBIE TIOJIOKEHUS TEOPHUU DJIECKTPOIMTHYECCKOW nucconunanyuy. MoHHBIE ypaBHEHHSA



peakiuii. [Iporekanusi peakuu oOMeHa MEXIy AJIEKTPOJIMTaMHU /10 KOHLIA B CBETE€ MOHHBIX
npencraBieHuii. Kiiaccupukanus HMOHOB M WX CBOMCTBA. KHCIOTHI, WX KiacCU(pUKALUAL.
Huccomnmanuss KUCIOT W HMX CBOHCTBA B CBETE€ OJJEKTPOJUTUYECKOW JIMCCOLUALINH,
MOJIEKYJISIPHBIE M MOHHBIE YPABHEHUS PEAKUMU KUCIOT. B3anmMoneicTBUE KUCIOT C METAJUIAMH.
DNEKPOXUMUYECKUNA sl HANpsDKEHWM MeTayyioB. BzaumojelcTBHe KHCIOT € OKCHUIAMU
MeTauioB.  B3aumopneicTBMe — KHUCIOT C  OCHOBAaHWUSMH-  PEAKUUs  HEUTpaau3aluH.
BzaumopeiictBue KHCIOT ¢ coisMu. Mcmonb3oBaHue TaOMUIBI  PACTBOPUMOCTH  JUIS
XapaKTePUCTUKU XUMUYECKUX CBOMCTB KUCIOT.OCHOBaHUA, HX Kiaccudukanus. Juccounanus
OCHOBaHUH U HUX CBOMCTB B CBETE€ TCOPUHU DJICKTPOJIUTHYECKON Auccoumanuu. Bzaumoneiicrsue
OCHOBaHUN C KHUCIOTaMH, KHCIOTHBIMH OKCHJIaMU U cosisiMu. Mcnonb3oBaHue TaOIMIIbI
pacTBOPUMOCTH JUISI XAPAKTEPUCTUKM XUMHYECKHMX CBOWCTB OCHOBaHWU. Pa3noxenue
HEPACTBOPUMBIX OCHOBaHWU mpu HarpeBanwu. Coyid, WX KIACCH(PUKAIUS U TUCCOIHALMS
Pa3IUYHBIX TUIOB cojeil. CBOMCTBO coJiell B CBETE TEOPUU ANIEKTPOIIUTUUECKON TUCCOLUALIUY.
B3aumogeiicTBue coisield ¢ MeTajulaMM, YCJIOBHS HPOTEKAaHHWsS 3THX peakuuid. BzaumopeiictBue
coliell ¢ KHCIOTaMHU, OCHOBAHUAMHU M colisiMu. Vcronb30BaHue TaONHIBI PACTBOPUMOCTHU IS
XapaKTEPUCTUKU XMMHYECKHUX CBOMCTB coneiO01ue cBeileHus: 00 OKCHIaX, UX KilacCU(pUKALUU
U XUMHYECKUX CBOWcTBax.['eHeTMueckue ps/ibl METAIJIOB U HEMETAJUIOB. ['eHeTnueckas CBA3b
MEXIy KJIaccaMH HEOpraHW4YecKux BemecTB OKHUCIUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIHH.
OxucnuTeNb ¥ BOCCTAHOBUTEINb, OKHCICHHE M BOCCTaHOBJIEeHHE.Peakiumum MOHHOTO OOMEHa U
OKHCITUTEIHHO-BOCCTAHOBUTENbHBIE  peakuuu. COCTaBICHHE YpPAaBHEHUH  OKUCIUTEIBHO-
BOCCTAHOBHUEJbHBIX PEAKIMI METOAOM 3JEKTpOHHOro OanaHca. CBoMcTBa MPOCTHIX BEIIECTB-
METAJIJIOB M HEMETaJUIOB, KHUCIOT U COJIeH B CBETE IMPEACTaBICHUH OO0 OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX MTPOLECCAX.

JleMoHcTpanuu. McnelTaHus BEmECTB M MX PacTBOPOB HA JJIEKTPOINPOBOJHOCTh. J[BHykeHHE
OKpPAILLIEHHBIX HMOHOB B JJIEKTPUYECKOM II0JIE. 3aBUCHUMOCTBH 3JIEKTPOIPOBOAHOCTH YKCYCHOM
KHCJIOTBI OT KOHIIEHTpauuu. B3aumMonelcTBue UHKA C CEPOU , COJIAHOU KUCIOTOM, XJIOPUAOM
meau (I1). Topenue marnus. BzaumopeiicTBre cepHOi U CEpOBOIOPOIHOM BOIBI.

JlaGopaTopuble ombIThl. 8. Peakiuu, XapakTepHble s PAcCTBOPOB KHUCIOT (COJNSHOW H
cepHoii). 9. Peakuiuu xapakTepHbl Ui pacTBOPOB LIENOUYH ( THUAPOKCUIOB HaTpusd U Kanus).10.
[Tony4yeHre W CBOWCTBa HEPACTBOPUMOrO OCHOBaHWs, Hampumep ruapokcuaa memm (I1).11.
Peakiuu xapakTepHsbl JUIs pacTBOpPOB cosei ( Hampumep s xiopuga meau (11)). 12, Peakuun
XapaKTepHbl [UIsl OCHOBHBIX OKCHUJOB ( Hampumep, Uil okcujaa Kaibius). 13. Peakuun
XapaKTePHBI T KUCIOTHBIX okcuaoB (Hampumep, 1uist yritlekucioro rasa).

IIpakTnyeckue padornl. 6.CBONCTBAa KUCIOT, OCHOBAaHUI, OKCUJIOB U COJIEH.

7. PemieHne 3KCIIepUMEHTAIBHBIX 33]1a4.



4. TemaTH4ecKoe MJIAHUPOBAHUE

No Konnue Hara [Ipumeuanue
CTBO MIPOBECHUS

YPOK Paznen, Tema ypoka

a 4acoB

wiad | ¢axr

BBenenue 6u

1 BBOAHBIN HHCTPYKTaX MO TEXHUKE O€30M1aCHOCTH. 1
[Tpenmer xumuu. BemecTra.

2 HpeBpameHHe BemiecTB. Poib XMMUM B )KM3HM YEJIOBEKA. 1
KpaTKI/Ie CBCACHUS 110 UICTOPHUH XUMHUHU.

3 3HaKM (CHMBOJIbI) XUMHUYECKHUX AJIEMEHTOB. 1
[Tepronnueckas TabauIa XMuMUYECKUX d51eMeHToB/[. 1.
Menneneesa.

4 Xumnueckue Gopmyiibl. OTHOCUTETbHBIE AaTOMHAS, 1

MOJICKYJISIpHas MaCChI. Penienune PaCUYCTHBIX 3a1a4.

5 Brramcinenne MacCoBOM J0JH XUMHYECKOTO DJIEMEHTA B 1
BEIIIeCTBE 10 ero Gopmyre.

6 [Tpaktnyeckas padora Nel. «IIpuémbl oOpaieHus ¢ 1
HarpeBaTeNbHBIMU MPUOOpamMu U J1a00paTOPHBIM
000pyI0BaHUEM.

Tema 1. ATOMBI XHMHYECKHX 3JIEMEHTOB 9y

7 OcHoBHbIE CBeZieHUs1 0 cTpoeHuu aToMoB. CocTaB 1

ATOMHBIX SAACP: IPOTOHHI, HCﬁTpOHBI.

8 Anepusble peakiuu. M30Tomns!. 1

9 CtpoeHue >1MeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 1
Nel-20.

10 [Mepuoandeckas Tabnuiia XumMuueckux snemenToB 1. U. 1

MenpaeneeBa u CTPOCHUC aTOMOB.

11 Monnag xummndeckas cBiI3b. 1




12 KoBasneHTHas nosisspHas U HENOJISIpHAsE XMMHYECKas 1
CBSI3b.
13 Mertannudeckasi XkMUYecKasi CBSI3b. 1
14 O00011eHre U cUCTEMAaTU3aLMs 3HAHUI 110 TEME 1
«ATOMBI XUMHYECKHX JJIEMEHTOB.
15 Kontponbhas paboraNel mo TeMe «ATOMBI XUMHUUYECKHUX 1
DIIEMEHTOBY.
Tema 2. IIpocTble BemecTBa Tu
16 [IpocThie BemecTBa- METaJUIb. 1
17 [IpocThie BemecTBa- HEMeTauIbl. AJUTOTPOITHS. 1
18 KonmuecTBo BemecTna. 1
19 MonsipHasi Macca BeIeCTBa. 1
20 MonsipHblii 00BeM Ta30B. 1
21 Pemenue 3aga4 ¢ HCNoIb30BaHUEM MOHSATHUIA: 1
«ITOCTOSTHHASE ABOTaJIPO», «KOJMYECTBO BEIIECTBY,
«Maccay, «MOJISIpHAs Maccay, «00BEM», «MOJISIPHBII
00BeM.
22 O00011IeHNE U CUCTEMATU3ALMS 3HAHUI 110 TEME 1
«IIpocteie BemecTBay.
Tema 3. CoennHeHusi XMMHYECKUX IJIEMEHTOB 134
23 CrerneHb OKUCIICHUS. 1
24 OxKcH/IBI, TeTY9He BOJOPOTHBIC COCTUHEHUS. 1
25 OcHoBaHus. PacTBOpUMOCTE OCHOBaHUU B BOJE. 1
26 Kucnotsl. Knaccuduxanus kucnort. 1
27 Conu Kak Ipon3BOAHBIE KUCIOT U OCHOBAHUH. 1
28 Pacuérsl no hopmynam coseit. 1
29 Kpucrannuueckue pewmérku. MloHHbIe, aTOMHBIE U 1
METAJINYECKUE DPEIIETKHU.
30 Crnoxwnsle BemectBa. JI.o.Nel «3HakoMCTBO C 1
o0Opas3IiaMu BEIIeCTB Pa3HBIX KIACCOBY
31 Yucreie BemecTsa U cmecu. J1.o.Ne2 «Pa3nenenue 1




cMecei»

32 MaccoBas 1019 KOMIIOHEHTOB CMECH, B MaccoBas OIS 1
npumMecen

33 O0BEMHA 10JI1 KOMIIOHEHTOB CMECH. 1
Pacu€rsl, cBsI3aHHBIE C TOHATHEM <(IOJISD».

34 [TpakTuaeckast pabota Ne2. «IIpuroroBieHue pacTBopa 1
caxapa M OIpeJeIeHHe MacCOBOH J10JIU caxapa B
pacTBope».

35 Kontponbnas padora No2 o teme «CoequHeHus 1
XUMUYECKHUX JIIEMEHTOBY.

Tema 4. U3meHeHus1, NPOUCXOASAIIME C BellleCTBAMM 13y

36 ®u3nyecKue sBICHUS. 1

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

38 XUMHYECKUE peaKklIMU. 3aKOH COXPaHEHUs MaCChl 1
BEIIIECTB.

39 [TpakTiueckast pabota No4. «Habmronenus 3a 1
W3MEHEHUSIMH, IPOUCXOASIIMMU C TOPAIICH CBeUOil, U
WX OMHICAHHE.

40 Pac4€Tbl M0 XMMHUYECKUM ypaBHEHUSIM. 1

41 Pemenue 3a1a4 1o XUMUYECKUM YpaBHEHUAM 1

42 Peakuuu paznoxenus. CKOpoCTbh XUMUYECKUX PEAKIUH. 1
Karanuzatopel. @epmenTsl. JI.0.Ne3 «CpaBHeHue
CKOPOCTH MCTIAPEHHUsI BOJIbI M CIIUPTA 110 UCUE3HOBEHUIO
UX Kareb Ha QUIbTPOBAIILHON Oymarey.

43 Peakuuu coequnennsa. Karanurunuecknue u 1
HekatanuTuueckue. OOpaTuMble 1 HEOOpaTHUMBIE.

JI.0.Ne4 «Okucnenue Meau B INIaMEHU CIIUPTOBKHU WITH
TOPETTKU.

44 Peaxkiuu 3amertenns. JI.o.Ne7 «3amernienne mequ B 1
pactBope xiopuaa meau (II) xemnezom».

45 Peakmun oomena. JI.o. Ne 6 «[lonydeHne yriaekuciaoro 1
rasza B3auMOJEICTBUEM COABI U KUCIOThD»; JI.0.Ne5
«ITomyTHEHUE U3BECTKOBOU BOJIBI OT BBIBIXaEMOTO
YIJIEKUCIIOTO Ta3an.

46 [TpakTiueckast pabota NoS. «IIpusHaku XUMHUECKUX 1
peaxkuuii».

47 O00011IeHNE U CUCTEMATU3ALMS 3HAHUM 10 TEME: 1

«V3MeHeHus1, MPOUCXOIAIINE C BEIIECTBAMU.




48 Kontponbnas pabora Ne3 mo teme: «M3meHeHus1, 1
MPOUCXOJISIINE C BEIIECTBAMMI.

Tema S. PactBopenue. PactBopbl. CBoiicTBa 224
PacTBOPOB 3JIEKTPOJIUTOB

49 PactBopenune kak GU3MKO-XMMHUYECKUH TTPOLIecc. 1
PactBopuMoOCTb. THIIBI paCTBOPOB.

50 DIIEKTPOTUTHIECKAs JUCCOIHAITHS. 1

51  |OcHOBHBIE TTOJIOKEHUS TEOPUH IEKTPOIUTUUECKON 1

MUCCOLUAIIHH.

52  |oHHBIe ypaBHEHHUS PEaKIUil. 1

53 Kucnots! B ceere TO/], ux xnaccuduxanusi. 1

54 CaoiictBa kuciorT. JI.o.Ne§ «Peakiiuu, XxapakTepHbie 115 1
PacTBOPOB KUCIIOT (COJISTHON U CEPHOM)».

55 OcHoBanus B cBete TO/l, nx kinaccudukanus u 1
cBoiictBa. JI.o. Ne 9 «Peakuuu xapakTepHsbl JUis
pacTBOPOB MIENOYM (THAPOKCUI0B HATPUS U KaJIHs)»;

JI.o.Ne10 «Ilomyuenue u cBOMCTBA HEPACTBOPHUMOTO
OCHOBaHus, HanpuMmep ruapokcuaa meau (1)».

56 Oxcuppl. JI.o.Ne 12 «Peakum xapakTepHbl JIst 1
OCHOBHBIX OKCHJI0B ( Harpumep, AJis OKCUAA KaJIbLU)»;
Jl.o.Ne 13. «Peakiuu xapakTepHBbl JUIsl KUCJIIOTHBIX
okcuoB (Hampumep, 11t yriaekuciaoro raza)y.

57 Comu B cBere TOJI, ux cBoiicTBa. JI.o.Nell «Peakunu 1
XapaKTEepHBI JIsl PACTBOPOB COJICH (Hampumep Jist
xnopuna meau (11)».

58 ['eneTndeckue psiibl METAIIOB U HEMETAJUIOB. 1

59 ['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPraHUYECKUX 1
BEILECTB.

60 O06o061IeHre U cucTeMaTu3alus 3HaHu| TI0 TeMe 1
«PactBopenue. PactBopsl. CBOlCTBa pacTBOPOB
AJIEKTPOJIUTOBY.

61 [Tpaktuueckas padota Ne6 «CBoOICTBa KHCIIOT, 1
OCHOBAaHMM, OKCHJIOB U COJIEW.

62 Kontponbnas pabora Ne4 o teme «PacTtBopeHue. 1
PactBopbl. CBOICTBA paCTBOPOB IEKTPOITUTOB.

63 Knaccugukanus XuMHUECKUX peakini. 1

OKUCINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC PEaKIuu.




64 VYrpaxHeHuss B COCTaBICHUU OKUCIUTENBHO - 1
BOCCTAaHOBUTEJIbHBIX PEAKIUH.

65 CBoiicTBa U3YUEHHBIX KJIACCOB BEILIECTB B CBETE 1
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIUI.

66 O000111eHre U cUCTEMAaTU3aLMs 3HAHUI 110 TEME 1
«OKHUCIUTEIHHO- BOCCTAHOBUTEIIbHBIE PEAKLIUN.

67 [TpakTiueckast paborta No7. Pemenue 1
9KCIIEPUMEHTAIBHBIX 3a7a4

68 [TpomexyTouHast aTTectanus B popmMe KOHTPOITHHOU 1
paboThI 32 Kypc XUMHH 8 KJlacca

69 Pemenne pacuetHbIx 3a1a4 1

70 O0o001IeHre U CHCTeMAaTH3alns 3HAHUN TI0 KYpCy 1

XMMHHU 8 KJtacca..

Hroro:

70y




3.Coep:kanne y4eOHOr0 Kypca

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

Beenenne. OOmasi XxapaKTepuCTHMKa XMMHMYECKHX 3JIeMEHTOB M XHMHYECKHX peaKnuii.
Ilepuoguueckuii 3axon u [lepuoaguyeckasi cucrema 3j1eMeHTOB 1. M. MenneneeBa (10 u)
XapakTepucTHKa 3JIEMEHTA 10 €ro NOJIOKEHUI0 B lleproamyeckoil CHUCTEME XUMHUYECKUX
sneMmeHToB [. . MenneneeBa. CBOICTBA OKCHUJIOB, KUCJIOT, OCHOBAaHUM M COJIEH B CBETE TEOPUU
ANEKTPOJIUTUYECKON AUCCOLMALMM M OKHCICHUS-BOCCTaHOBJEHHUs. lloHsATHE O mepexoaHbIX
anemMeHTax. AMpoTepHOCTh. ['eHeTHYECKHi psT TepeX0THOTo deMeHTa. [lepruoauueckuii 3aKoH
n Ilepuoguueckass cucrema xumudeckux d3memMeHToB JI. M. Menneneera. Xumuueckas
OpraHu3alus )KUBOW U HEXUBOU MPUPOABI. XMMUYECKUN COCTaB SApa, MAHTUU U 36MHOU KOPBI.
XUMHUYECKUE DJIEMEHThl B KJETKaX JKHUBBIX OPraHu3MoOB. Makpo- U MHKPOIJIEMEHTHI.
OO0o01IeHne CBEJICHUN O XMMHUYSCKHUX peakiusax. Kiaccudpukaius XUMHYSCKUX PEaKIUil 1o
pa3MyYHBIM TPU3HAKAM: «UUCIO M COCTaB pEarupymoIIux H 00pa3ylolIuXcs BeEUIeCTBY,
«rermnoBoi  3QdexT», «HampaBIEHUE», «U3MCHCHHE CTCIICHEH OKHCICHHS JJIEMEHTOB,
00pa3ymomux pearupyroilue BeecTBay, «pasa», «MCIoIb30BaHUE KaTanuzatopay». [lonarue o
CKOPOCTH XHMHUYECKOW peakunu. DakTopel, BIUSIONIME HA CKOPOCTh XMUMHUYECKUX PEAKIIH.
KaranuzaTtops! u katanu3. MTHruObutopsl. AHTHOKCHUIAHTHI.

JdeMoHcTpanmnm.

Pasmuunbie  popmer tabmumsr J[. M. MenpeneeBa. Mopenu aTtomMoB 3ieMeHTOB 1—3-T0
nepuosioB. Mozenb CTpPOEHUs 3eMHOro Iapa (TMomepedHbli paszpe3). 3aBUCMMOCTb CKOPOCTH
XUMHYECKOM pPEaKIUH OT MPUPOJBl pEearupyrolux BelIeCTB. 3aBUCHMOCTh CKOpPOCTHU
XUMUYECKOM pEeaKIMUd OT KOHILIEHTPALUU PEArupyrolluX BEMIECTB. 3aBUCUMOCTb CKOPOCTH
XUMHYECKON peaklMH OT IUIOUIaJM CONPUKOCHOBEHHUS PEArupYIOIINX BEIIECTB («KUISIINUN
CJIOi»). 3aBHCHMOCTH CKOPOCTHM XHMHYECKOH peakiuu OT TeMIepaTypbl pearupyrommx
BelleCTB. ['OMOT€HHBIH M  TETEPOreHHbId  Karauu3bl. OEpPMEHTATUBHBIA  KaTaJU3.
Wurubuposanue.

JlabopaTopHbIe ONBITHI.

1. [Tomryuenue TuIpoOKcHIa IUHKA U UCCIIEIOBAaHUE €r0 CBOMCTB. 2.MoaennpoBaHNue MOCTPOCHHUS
[lepnonnueckoi cucteMbl xuMuueckux 3nemenToB 1. . MenaeneeBa. 3. 3amenieHue xxeae3oM
Menu B pactBope cyiabdara memu (II). 4. 3aBUCUMOCTH CKOPOCTH XMMHYECKOW PEAKIMH OT
IIPUPO/IBI PEATMPYIOIINX BEIIECTB HA IPUMEPE B3aUMOIEHCTBUS KUCIOT C METAJUIAMH.

5. 3aBUCHMOCTh CKOPOCTH XMMHMYECKOW PEAaKIMM OT KOHIIEHTPALlUH PEAarnpyroluX BEIIECTB Ha
[IpUMeEpe B3aUMOJEHCTBHS LIMHKA C COJITHON KMCIIOTOM pa3IMYHON KOHLEHTPALVH.

6. 3aBHCUMOCTh CKOPOCTH XMMHUYECKON PEaKIMK OT IUIOMAAN COIPUKOCHOBEHUS pEarupyromnux
BeulecTB. 7. MopaenupoBaHUE «KHUIALIETO CJ0s». 8. 3aBUCHMOCTh CKOPOCTH XHMHYECKON
peakuuy OT TEMIIEPaTyphl PEarupyroNIuX BEUNIECTB HA IPUMEpPE B3aUMOJAECUCTBUSA OKCHJIA MEIU
(I) ¢ pacTBOpoM cepHOM KHCIOTBHI PA3NU4YHOM TemmepaTypsl. 9. PaznoxeHue mnepokcuaa
BoZlopoaa ¢ momornisio okcuaa mapranna (IV) m xaramasel. 10. OOGHapykeHue KaTamasbl B
HEKOTOPBIX MUIIEBBIX MpoaykTax. 11. MHruOupoBanue B3aMMOJEHCTBUS KUCIOT C MeTaulaMu
YPOTPOIIMHOM.

Tema 1. Metaaabl (14 u)



Tlonoxenune wmetamioB B Ilepuomuueckoil cucreme xumudeckux osiemeHToB JI. WM. Menneneesa.
Mertamummueckasl KpUCTALTAISCKAs PelieTKa W METAUTHIeCKass XUMHAYECKast CBs3hb. OOmme (Gpu3ndeckue
CBOICTBAa METAaJJIOB. CHJ'IaBI)I, UX CBOMCTBA M 3HAUYCHHE. XMMHUECKHE CBOMCTBA METAIOB Kak
BOCCTaHOBHTeJ’ICﬁ, a TAKIKC B CBCTC HX IMOJIOKCHUSA B SJICKTPOXUMUYCCKOM PALY HaHpH)KeHI/Iﬁ MECTaIJIOB.
Kopposus metamioB u crioco0s! 60pb0sI ¢ Heil. Metamisl B mpupoe. OOIme crioco0bl HX MOITYYeHHUS.
OO0mas xapakTepHCTHKA IIEJOYHBIX MeTalI0B. Metamuisl B pupoje. O0mue crnocoosl ux
nonydeHusi. Crtpoenue atomoB. lllenouynsle MeTtannel — mpocThle BewiecTBa. BakHelue
COCIMHEHUS IEIOYHBIX METaNIOB — OKCHJbI, THIPOKCHUIBI U COJHU (XJIOPHIbI, KapOOHATHI,
cynbdaTel, HUTpPaThl), MX CBOWCTBA U MPUMEHEHHE B HapoAHOM xo3sicTBe. KamuiiHbie
ya00peHusI.

OO0masi XxapakTepuCTHKA 3J1eMEHTOB Ii1aBHOM nmoarpynns! 11 rpynnel.

Crpoenue aromoB. lllenoyHo3emenbHble MeTalbl — MPOCThIE BellecTBa. BakHelmue
COCIMHEHUS IIEIOYHO3EMENIbHBIX METANIOB — OKCHJIbI, THIAPOKCUABI U COJU (XJIOPHUIBI,
KapOoOHaThl, HHUTpaAThI, Cyab(darel, (ocdarpl), WX CBOWCTBA M MPUMEHEHHWE B HAPOIHOM
XO3HCTBE.

AJIIOMUHHIA.

CrpoeHnne aroma, (pu3uYeckre W XUMHUYCCKHE CBOHCTBA MPOCTOTO BemiecTBa. CoeqUHEHUS
ATIOMUHUS — OKCHJl U TUAPOKCUM, UX aM(oTepHbIil XapakTep. BaxHeilne cony amoMUHUA.
IIpuMeHeHne antOMUHNS U €70 COCIUHEHUN.

Kene3so.

CrpoeHne atoMa, (U3MYECKHE W XMMHUYECKHE CBOMCTBA IMPOCTOTO BeIecTBa. | eHeTHUeckue
psinel Fe*? u Fe'3.

Baxueiimue conu skene3a. 3HaUCHUE Keje3a M €ro COSAMHEHUN IS MPUPOJLI U HAPOJHOTO
XO0341CTBa.

JleMOHCTpaLHH.

OOpa3upl MIENOYHBIX M IIETOYHO3EMENbHBIX MeTauioB. OOpasisl criiaBoB. B3ammoneiicTBue
HaTpusl, JUTUS W Kalblud C BOJOM. B3aummopaeicTBue HATpusi MU MarHus C KHUCJIOPOAOM.
BzaumopeiictBue metanioB ¢ Hemetamnamu. [lomyuenue ruapokcuaos xkenesa (I1I) u (111).
JlaGopaTopHbI€ OTBITHI.

12. B3aumopeicTBuE pacTBOPOB KHUCIOT M coJjiel ¢ MeTauiaMu. 13. O3HakoMJIEHHE C pyaamMu
xkene3a. 14. OxpammBaHUE TUIAMEHH COJIAIMH IIEJIIOYHBIX MeTayuioB. 15. B3aummopeiicTBue
KanbLKs ¢ BooH. 16.ITonydyenne rugpokcuaa Kainbus U UCCIEI0BAHUE €TO CBOMCTB.

17. TlonyuyeHue THAPOKCHIA aTIOMHHHUSI M HCCIIEIOBaHME €ro CBOWMCTB. 18. BaummoneiicTBue
xKeneza ¢ costHor kucnoto. 19. Iomyuenue runpokcuno xenesa (1) u (1) u uzyuenune ux
CBOJCTB.

Tema 2. lIpakrukym 1. CBoiicTBa MeTA/LIOB M MX coequHenmii (2 4)?

1. OcymecTBieHre LENOYKH XMMHUYECKMX MpeBpameHuii. 2. IlomydeHme wu  cBoiicTBa
COCIMHEHUN MeTauioB. 3. PelleHWe HKCIEpMMEHTANBHBIX 3a/ad HAa pPAacloO3HAaBAaHHE U
noxydeHue coequHeHuin MetayuioB.( 1 Ilpu AByX4acoBOM IUIaHMPOBAaHUH TPOBOAUTCS TOJIBKO
npakThyeckas paborta 3)

Tema 3. Hemeranabr (25 4)

OOmast XapakTepuCTUKa HEMeTauloB: mojoxkeHue B [leproanueckoll cucTeMe XMMHUYECKHX
anemenToB [[. 1. MenneneeBa,0c00EHHOCTH CTPOEHUSI aTOMOB, 3JIEKTPOOTpULATeNbHOCTH (D0)
KaKMepa «HEMETAUIMYHOCTHY, psia 0. Kpucramimueckoe CTpoeHHME HEMETAIIOB — IMPOCTHIX
BemecTB. Aimorponus. Pusmdeckue CcBoOWCTBa HemeTauioB. OTHOCHUTETBHOCTh TOHSATHI
«METaJ» U «HEMETaJL».

Bonopoa. Ilonoxenne Bomopona B Ilepmogumueckoil cucreme Xxumudeckux snemeHtoB [l U.
MengeneeBa. CtpoeHue aroma U MoJIeKyJbl. PU3HUECKHE U XMMUYECKUE CBOMCTBA BOJIOPOA,
€ro NoJy4yeHue U MpUMeHEHHUE.

Bona.



Crpoenue Moinekynsl. Bogopoanas xumnuueckas cBs3b. @U3ndeckue cBOWCTBa BOJAbl. AHOMAINU
CBOMCTB BOnbl. ['mapodwmipHbie n TUApOPOOHBIE BemecTBa. XUMHUYECKHE CBOWCTBA BOJBI.
KpyroBopor Boabl B mnpupoxe. Bomooumctka. Aspamms Boabl. bbiToBbIe  (PUIBTPHL
MuHepanbHble BOJbI. JucTuimpoBanHas BoJia, €€ NOJy4Y€HHE U IPUMEHEHHUE.

O01mas xapaKkTepucTHKA rajJoreHoB.

Crpoenue atomoB. [IpocTsie BellecTBa U OCHOBHBIE COEIMHEHHUSI TaJIOT€HOB, UX CBOMCTBA.
Kpatkue cBenenus o xiope, opome, prope u ioae. [IlpuMeHeHne raoreHoB U UX COSIUHCHUA B
HapOJIHOM XO35IHCTBE.

Cepa.

Crtpoenue aToma, aJl7IOTPONHS, CBOMCTBA U TPUMEHEeHHe pomonueckoit cepbl. Okcubl cepol (IV)
u (VI), ux nonydyenue, cBoiictsa u npumeHenue. CepHas KUCIIOTa U €€ COJIU, UX IPUMEHEHUE B
HapoJIHOM Xo03siiicTBe. [Ipon3BOACTBO CEpHOM KUCIIOTBHI.

A3or.

CrpoeHue aTomMa M MOJIEKYJbl, CBOMCTBA MPOCTOr0 BEIIECTBA. AMMHUAK, CTPOEHUE, CBOICTBA,
nosyyeHue u npumeHenue. Conu aMMoHMs, UX cBoiicTBa U npumeHeHue. Okcunpl azota (I11) u
(V).

A30OTHas KMCIIOTa, €€ CBOMCTBa U puMeHeHue. Hutparsl 1 HUTPUTHL, TpoOJIeMa UX COJEpKaHuUs
B CEJIbCKOXO03SUCTBEHHON MPOAYKIIMH. A30THBIE y10OpEHHUSI.

Dochop.

CrtpoeHue aroma, ajuIOTpomnusi, CBOMcTBa Oenoro u kpacHoro docdopa, UX MPUMEHEHUE.
OcHoBHble coeauHeHus: okcua ¢ocdopa (V) um oprodochopras kuciora, ¢ocdarsl.
®ochopubie y1oOpeHus.

Yraepoa.

CtpoeHue aroma, aJJIoTpomnusi, cBoiicTBa Moaudukanui, npumenenne. Oxcuasl yriaepoaa (1) u
(IV), ux cBoiicTBa u npumeHenne. KapOOHATHI: KaIBLUT, COJA, MOTAIl, X 3HAYEHHE B MPHUPOJIE
Y ’KU3HU YEJIOBEKa.

Kpemnuuii.

CrpoeHne aroma, KpUCTAITIMYECKUM KPEMHHUH, €ro CBOWCTBAa M NpUMeHeHHe. OKCua KpeMHUS
(IV), ero npupoansie pasHOBUAHOCTH. CUIIMKAThl. 3HAUEHUE COCIUHEHUN KPEeMHHS B )KMBOU U
HeXUBOU npupoze. [loHATHEe 0 CHIMKAaTHON IPOMBIIUIEHHOCTH.

JdemMoHCcTpaumu.

OOpa3ipl rajJoreHoB — TPOCTHIX BeIIeCTB. B3auMojeiicTBue rajlloreéHOB C HaTpHeM, C
anoMuHueM. BeiTecHeHHe xs1opoM Opoma WM MOJAA U3 pacTBOPOB UX cojeil. Bzaumoneiicteue
CEpBI C METAJJIaMH, BOJIOPOAOM U KUCIOPOAOM. B3aumoelicTBue KOHIEHTPUPOBAHHON a30THON
KHUCIIOTHI ¢ Menpto. Ilornomienne yrieM pacTBOPEHHBIX BELIECTB WM ra3zoB. BoccTaHoBieHue
Menu u3 ee okcuaa yrieM. O0pasibl IPUPOIHBIX COETUHEHUH XI0pa, cephl, pocdopa, yriaepona,
kpeMHusi. OOpa3iibl BAXKHEUIINX I HAPOJHOTO XO3sMCTBA Cynb(haToB, HUTPATOB, KAPOOHATOB,
docartos. OOpasibl cTek1a, KEpaMHUKH, [IEMEHTA.

JlabopaTopHble ONBITHI.

20. ITonmyyenue u pacnoszHaBaHue Bojopoja. 21. MccrnegoBaHne MOBEPXHOCTHOTO HATSKEHHUS
BOJbI. 22.PacTBOpeHHE MepMaHraHaTa Kajus WM MEIHOro Kymopoca B Boje. 23. ['mapartanus
06e3BoxkeHHOTO cynbdara menu (I1). 24. I3roToBiieHre TUTICOBOTO OTIIEYATKa.

25. OzHakomileHHE C KOJUIEKIMeH OBITOBBIX (MIBTPOB. 26. O3HAKOMIJIEHHE C COCTaBOM
MUHepanbHOM BoAbl. 27. KadecTBeHHass peakuus Ha ranoreHuA-uoHsl. 28. Ilomydenue wu
pacno3HaBanue kuciopoaa. 29. I'openue cepsl Ha Boznyxe u B kuciopone. 30.CBoiicTBa
paz0aBieHHON cepHOM KucioThl. 31. M3ydenue cBoiicTB ammuaka. 32. Pacmo3naBaHue coieit
ammonus. 33. CaoiicTBa pa30aBieHHOW a30THOW KuciaoTel. 34. B3aumoneiicTBue
KOHIICHTPUPOBAaHHOW a30THOW KHUCIOTHI ¢ meapto. 35. [openue docdopa Ha BO3mayxe U B
kucnopone. 36. PacnoznaBanue docdaros. 37. I'openue yras B kucnopoze. 38. IlomyueHue
YTOJIBHOM KHUCIOTHI U U3y4eHHe ee cBoucTB. 39. [lepexon kapOOHATOB B THIPOKAPOOHATHI.



40. Paznoxenue ruapokapoonata Harpus. 41. [lomydeHne KpeMHEBOW KHCJIOTHI M U3YYCHHUE €€

CBOMCTB.
Tema 4. IlpakTuxym 2. CBoiicTBa coeannennii HemeTasL1oB (3 1)t

1. Pemenue skcnepuMeHTalbHBIX 3anady mno Tteme «lloarpymma raioreHoB». 2. Pemienue
JKCIIEpUMEHTANIbHBIX ~ 3a7au 1o Tteme  «llogrpymma  kuciopoma». 3.  Pemnenue
SKCIIEPUMEHTANBHBIX 3a7au 1no teme «lloarpynma a3zota». 4. PemeHue skcrnepuMeHTaATbHBIX
3anad o Teme «lloarpymnma yranepoaay. 5. [lonyuenue, cobnpanue u pacrio3HaBaHHE Ta30B.

(1 IMpu nByx4acoBOM IUITAHUPOBAHHH IPOBOJSATCS TOJIBKO NMPAKTUYECKUE PaboThl 1, 2 1 5)

Tema 5. O6001eHNe 3HAHMI 110 XMMHH 32 KypC OCHOBHO# 1mKoJibl. Ilonroroska

K rocyiapcrseHnoi nroropoii arrecrauuu ('MA) (13 v)

Ilepnonnueckuit 3akoH u lleprnoanueckas cucrema xumudeckux iemeHTos 1. M. Menneneesa.
@usnueckuil CMBICI TMOPSJIKOBOTO HOMEpa 3JIEMEHTa, HOMEpPOB Iepuojia U TIPYIIIbL.
3aKOHOMEPHOCTH M3MEHEHUsI CBOWCTB 3JIEMEHTOB M UX COECJUHEHHMM B MEpHOJaxX U Ipynmax B
CBETE MPECTABICHUNA O CTPOCHUHU aTOMOB 3JIEMEHTOB.

3HaueHUe MEPUOJNYECKOr0 3aKOHA. BHIbl XUMHYECKMX CBSA3€M M THUIBl KPUCTALIIMYECKHUX
pewieTok. B3auMocBs3p cTpoeHHs U CBOMCTB BelecTB. Kiaccudukanus XUMHUUECKUX peakiuii
10 pa3JIMYHbIM MPU3HAKaM (UHMCIIO U COCTaB Pearupyrouux U 00pa3yrouXcs BEIIECTB; HaJIuune
rpaHunbl  pasgena  (as; TemnmoBod 3(ddexT; H3MEHEeHue CTeneHed OKUCIEHUS AaTOMOB;
UCIIOJIb30BAaHUE KaTall3aTopa; HampasiieHUue nporekaHus). CKOpoCcTh XMMUYECKUX pEaKUuil u
¢bakTopsl, Biausromue Ha Hee. OOpaTMMOCTh XHMHYECKHUX PEAKLUHA M CIIOCOOBI CMEIIEHUs
XUMHYECKOTI'O PABHOBECHS.

ITpocTeie M cnokHbIE BeniecTBa. MerTamibl M HeMeTaibl. ['eHeTHueckue psabpl MeTaa,
HEeMeTalla W TnepexoAaHoro Mmetauia. OKCUABIM  TUAPOKCUIBI (OCHOBAHUS, KHUCIOTHI,
amdoTepHble THIPOKCUIBI), cou. MX cocTaB, kiaccudukanus U o01ume XuMHUYECKie CBOMCTBA B
CBETE TEOPUHU IIEKTPOIUTUYECKON TUCCOLIUAIIUH.



4. TemaTH4ecKoe MJIAHUPOBAHUE

No Konnue Hara [Ipumeuanue
CTBO MIPOBECHUS

YPOK Paznen, Tema ypoka

a 4acoB

wian | ¢axr

Beenenue. O0mas xapakTepucTHKa XUMHAYECKHX 10y
3JIEMEHTOB M XuMHYeckux peakuuii. llepuonnuecknii
3aKOH U NepHoArYecKasi CHCTeMa XUMHUYECKUX
asemenToB JI.M.Menneseena.

1 BBOHBIN HHCTPYKTaX 110 TEXHUKE OE30MACHOCTH. 1
XapakTepucTHKa XHMHYECKOTO 3JIEMEHTA HA OCHOBAHHUH €T0
nonoxeHus B Ilepuoguueckoit cucreme 1. 1. Menzaeneera

2 CBOICTBa OKCHJIOB, KHCJIOT, OCHOBAaHMI U COJICH B CBETE 1
TEOPUH INEKTPOIUTHICCKON TUCCOMMUAIINN 1 OKUCICHUS -

BOCCTAaHOBJICHU
3 AMdoTepHbIE OKCUIBI U THAPOKCHIBI 1
4 Ilepunonnueckuit 3akoH u Ilepuonnueckas cucrema /Jl. 1

H. MenneneeBa B cBeTe YU€HUA O CTPOCHUH aTOMaA

5 XuMuYeckasi OpraHu3aIust >KUBOM U HeXKUBOU MPUPOJIBI 1

6 Knaccudukanus XuMHUUECKUX peakIMi M0 pa3IMiyHbIM 1
OCHOBaHUAM

7 [ToHsITHE O CKOPOCTH XMUMHUYECKOM peakiuu. 1
Karanuzatopsl

8 O00011IeHNE U CUCTEMATU3ALMS 3HAHUH 110 TEME 1
«BBenenue»

9 Kontpoasnas padoraNel no teme «BBenenue» 1

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

11 [Tonoxxenue sneMeHTOB-MeTaIoB B [lepronnueckoi 1

cucreme /. . MenaeneeBa u 0cOOEHHOCTH CTPOCHUS
nx aToMoB. dusuueckue cBoiicTBa MeTayL10B. CIIIaBEI




12 XHUMHYECKHE CBOMCTBA METAIIOB 1
13 Mertamst B ipupojae. O01re criocoObl HX MOTydeHUs 1
14 Pemenue pacdeTHbIX 337249 C IOHATUEM MACCOB8AsL Q0I5 1
861X00a NPOOYKMA
15 [TonsiTHe 0 KOPPO3UU METAIIIOB 1
16 [Ilenouynble MeTANIBL: O0IIAs XapaKTEPUCTUKA 1
17 CoenuHeHus IEI0YHbIX METAJLIIOB 1
18 [[lemouHO3eMeNbHBIC METAUIBI: 00IIast XapaKTePUCTUKA 1
19 CoeqnHeHNs MIESIIOYHO3EMENBLHBIX METAJLIOB 1
20 AJIIOMUHUHN — IEpeXOIHbIN A71eMeHT. Pu3nyeckue u 1
XHMHYECKHE CBOMCTBA atoMuHus. [lonydenue u
MIPUMEHEHNE ATFOMUHUS
21 CoeqnHeHNsT ATIOMUHUS — 1
OKCHJI ¥ THIPOKCHUI, MX aM(DOTEpHBIIN XapakTep.
22 IIpakTnyeckas padora Nel 1
OcyniecTBI€HNE LIENOYKH XUMUUYECKUX MPEBpaAICHUI
23 XKenezo — snement VI Irpynmsr mo604HO# MOATPYIIIHL. 1
dusnueckre 1 XUMHUUECKHE CBOMCTBA JKelesa.
Haxoxnenue B mpupoze.
24 Coenunenus xenesa +2,+3 UX Ka4UeCTBEHHOE OTPE/ICIICHIE. 1
[enetnueckue psaapl Fe 2 u Fe *3,
25 IIpakTuyeckas padora Ne2 1
[lony4yenue u cBOKWCTBA COEAMHEHUN METAILIIOB
26 IpakTnyeckas pa6ora Ne3 1
Pelrerne sKCriepUMEHTATBHBIX
3a/1a4 Ha PACIO3HaBaHKE M TOJIyYEHHE COENHEHUIM
METAJIJIOB
27 O060011eHME 3HaHUI 110 TeMe «MeTalIbDy 1
28 Kountpoabhas padora Ne2 no teme «MeTamibh» 1
Tema 3. HemeTa iIbI 284
29. OO01mas XxapakTepruCcTHKa HEMETaIIIOB 1
30 O01Ire XMMUYECKHE CBOMCTBAa HEMETAJUIOB. HeMeTauisl B 1
MIPUPO/JIE U CIIOCOOBI UX MOJIYUYCHHS
31 Bonopoxn 1
32 Bona 1
33 ["anmoreHsl: 0011as XapaKTEPUCTUKA 1
34 CoevHEeHHNs TaJIOTEHOB 1




35 Kucnopon 1
36. Cepa, ee pu3MYCKHE U XUMHUYECKUE CBONCTBA 1
37. CoenuHeHus cepsl 1
38. | CepHast KMCIIOTa KaK JIEKTPOJIHT U €€ COH 1
39. | Cepnas kucinoTa Kak okucnutens. [lomydenue u 1
IPUMEHEHHUE CEPHOMN KUCIIOTHI
40. IIpakTnyeckas padora Ne4 Pemenue 1
JKCIIEPUMEHTANBbHBIX 3a7a4 o Teme «[loarpymnmna
KHCIIOPO/a»
41. | A3oT u ero cBOMCTBa 1
42. AwmMuak u ero coequaennsa. Coau aMMOHHUS 1
43. Oxkcubl a30Ta 1
44. | A30oTHas KUCJIOTa KaK JIEKTPOJIUT, €€ IPUMEHEHNE 1
45. | A30THas KUCIIOTa KaK OKUCIIUTENb, €€ MOJy4eHHE 1
46. | ®octop. Coenunaenus pocdopa. [Torsitue o 1
bochopHBIX yIOOpEHHSIX
47. | Yraepon 1
48. Okcuasl yraepoaa 1
49. | YronbHas KUCIIOTA U €€ COMH. 1
JKecTKocTh BOJIBI M CITOCOOBI €€ yCTpaHeHHS
50. | Kpemunii 1
51. CoenvHeHNs KpeMHUs 1
52. | CunukatHas IPOMBIIIIICHHOCTD 1
53. | IIpakTuyeckas padora Ne5 Pemenue 1
IKCTIEpUMEHTABHBIX 3a/1a4 1o TeMe «Iloarpymma a3ora
U yTIIepoa
54. | IpakTuueckasi padora Ne6 1
[Tonydyenne, cobnpaHue M pacro3HaBaHHUE T'a30B
55. 0O000menue o reme «Hemeramib 1
56. Kounrpoabsnas padora Ne3 nmo reme «Hemeramib 1
Tema 5. O6001eHMe 3HAHMI 110 XUMHH 32 KypC 134

OCHOBHOM IKO0JbI. IToAroToBKa K HTOroBOM
arrectauuu (F'UA)




57. [Tepuonnueckwuii 3akon u [lepuonnueckas cucrema 1
J. 1. MenneneeBa B CBETE TEOPUU CTPOCHHUs aToma

58. | 3aKOHOMEpPHOCTU U3MEHEHHUS CBOMCTB 3JIEMEHTOB U UX 1
COCIMHEHUH B MEPUOIaX U IPYIIaxX B CBETE
MPEJICTABICHUIH O CTPOCHUU aTOMOB AJIEMEHTOB.
3nauenue [lepuoanyeckoro 3akoHa

59. | Buabl XMMHUYECKUX CBSI3€H U THUIIbI KPUCTAJUIMYECKUX 1
pernieToK. B3anMoCBsI3b CTPOCHUS U CBOWCTB BEIIECTB

60. Knaccudukanust XuMUUeCKUX PEaKIMi MO pa3IuIHbIM 1
MPU3HAKAM.

61. CKOpOCTh XUMUYECKUX PEaKITUi 1

62. | Knaccugukanus HEOpraHMYeCKHX BEILECTB 1
CBoIICTBa HEOPraHUYECKUX BELIECTB

63. ['eneTudeckue psiipl MeTaIa, HEMETaIa U 1
MEPEXO0JIHOTO MeTaJlia

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

65. Kontpoabnas padora Ne4 Pemnenue [T MA 1

66. | [Ipomexyrounas arrecrauus B popMe KOHTPOIBHOM pabOThI 1

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




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

Bapuanr 1.

1. PacmoioxuTe XUMHUYSCKHUE 9JICMCHTLI, CUMBOJIbI KOTOPBIX JAaHbI B TOPAIAKEC:

a) Bo3pacTaHus HeMeTaummueckux cpoiicts — N, F, Be.
0) Bo3pacTanus Metauindeckux cBoicts — Rb, K, Cs.

2. Ompenenute BUJ XUMHYECKOH CBsI3M I BemecTB ¢ hopmymnamu: Mg, MgF2, F2, N2Os.
3anuiuTe cxeMbl 00pa30BaHUl 3TUX CBsI3EH.

3. 3amosHuTe TabIMITY.

aﬂeMeHTapHHe HYaCTUILIbI M3oTtonsl

STFe SFe

1) p+

2 0

3) &

4. BpIUHCINTE MAaCCOBEIE JOJIM XMMHYCCKHMX JJICMCHTOB B BCHICCTBC IO €TI0 (I)OpMyJ'Ie
Fe(OH)s3

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

Bapmuanr 2.
1. Pacnonoxure XMMHUYECKHE AJIEMEHThI, CHMBOJIBI KOTOPBIX JIaHBI B MTOPSJIKE:

a) BO3pacTaHMs HEMeTaUInYeckux cBorcTB — Si, S, Al.
0) Bo3pacTaHMs METaNIMYECKUX CBOMCTB — Si, Ba, Mg.

2. Omnpenenute BUI XxuMmuueckoi cBs3u i BemiectB ¢ dpopmynamu: K, KCI, NClz, Oo.
3anuiuTe cXxeMbl 00pa30BaHUl 3TUX CBSI3EH.

3. 3amomHuTe TabIMITY.



DneMeHTapHbIE YaCTULIbI N3otomnsl

338 SOS
4) p+
5) r]0
6) ¢

4. BblYMCIMTE MACCOBBIE JOJIM XMMUYECKHX DJIEMEHTOB B BEILECTBE IO €ro (Gopmyiie
H3PO4

Kountpoabnas padora Nel no teMe «KATOMBI XUMHYECKHUX 3JI€EMEHTOB)

Bapuanr 3.

1. Pacnomoxure XUMHYECKHE 9JICMCHTLI, CUMBOJIBI KOTOPBIX JaHbI B ITOPAIKE:

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

2. OmnpenenuTe BUA XUMHYECKO# cBs3u as BemiectB ¢ ¢opmynamu: Li, LiCl, Oz, SiCla.
3anummre cXeMbl 00pa30BaHUN ITUX CBS3CH.

3. 3amosHUTE TaOIHITY.

DJIeMEHTapHbIE YaCTHUIIbI

N3oToms!

39K

4OK




8)

9) &

4. BplaucnauTe MaccoBble JOJMM XMMHYECKHX 3JIEMEHTOB B BEIIECTBE MO €ro GopMmylie

Al2(SO4)3

KonTpoasHnas padora Nel mo teMe «KATOMBbI XUMHUYECKHUX 3JIEMEHTOB)

Bapuanr 4.

1. PacnoiioxuTe XUMHYSCKUE 9JICMCHTLI, CUMBOJIbI KOTOPBIX JAHbLI B TOPAAKE!

a) BO3pacTaHMs HEMETAUIMYECKUX CBOMCTB — P, S, Si.
0) Bo3pacTaHus METAIINYeCKUX cBoicTB — Ga, Al, Zn.

2. Ompenenute Bua XUMHYECKON cBsi3u s BemectB ¢ ¢popmynamu: Clo, NaCl, Na, SCl».
3anuiuTe cxeMbl 00pa30BaHUl 3TUX CBSI3EH.

3. 3amonHuTe Ta0IMILY.

DJIeMEHTapHbIE YaCTUIIBI M3oTonnl

35cl 37cl

o oF

) 0
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4. BpluMCINTE MacCOBBIE JA0JIN XUMHUYCCKHUX JJICMCHTOB B BCHICCTBEC IIO €TI0 (popMyne
NaOH

KonTpoasHnas padora Nel mo reMe «KATOMbI XUMHUYECKHUX 3JIEMEHTOB)
Bapmuanr S.
1. Pacnonoxute XMMHYECKHE HIEMEHTBI, CHMBOJIBI KOTOPBIX JIAHBI B TTOPSIKE:

a) BO3pacTaHMs HeMeTaIn4eckux cBoicts — Be, C, L.
0) BO3pacTaHus MeTaUTHYecKux cBorcTB — In, B, Ga.



Onpenenure BUJ XUMUYECKOW cBs3u Ui BemecTB ¢ dopmynamu: K, Hz, K20, H2O.
3anummuTe cXxeMbl 00pa30BaHUM ITUX CBS3EH.

3anonHuTe TabIuIy.

DJIeMEHTapHbIE YaCTHUIIbI M3oTonsl

39Ar 40Ar

13) =

@) 0

15)¢

BbIuKCIUTE MAaccOBBIE JIOIM XMMHYECKHX DIEMEHTOB B BEINECTBE IO €ro (opMylie
H2SO4

KonTpoabsnas padora Nel mo teMe «ATOMBbI XUMHYECKHX 3JI€MEHTOB)

Bapwuanr 6.

Pacnonoxure XUMHYECKHE 9JICMCHTEI, CUMBOJIBI KOTOPBIX JaHbI B ITOPAIKE:

a) BO3pacTaHHs HEMETA/UTHYEeCKUX cBOMCTB — Si, S, Al.
0) BO3pacTaHus META/UTMYECKUX cBOMCTB — Fr, Li, K.

OmnpenenuTe BUI XUMHUYECKOH CBsi3u [uis BemecTB ¢ popmynamu: Al, Al2O3, Oz, Naz2O.
3anummre cXxemMbl 00pa30BaHUN ITHUX CBA3EH.

3anogHuTe TaOIHILy.

DJIeMEeHTapHbIE YaCTUIIBI H3oTonbl

1H 3H

16) p+

) 0

18) ¢

Breruncnure MaccoBble JOJIM XMMHYECKHX DJIEMEHTOB B BEIIECTBE MO €ro Gopmyse
KOH

Konudukarop k KoHTpobHOM padore Nel

Ne 3ananus KonTponupyemblii 371€eMEHT 3HaHHI




~ow
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1. 3aKOHOMEPHOCTH HW3MEHEHHUs CBOWCTB XUMHUYECKMX DJJEMEHTOB B
Ilepnonnueckoir cucreme xumuueckux 3yieMeHToB J[.MI.Menneneesa B
npejenax:
1. maneIx nepuojax;
2. TJIaBHBIX MOATPYIIIL

2. Bunel xuMuyeckoil cCBsI3U: KOBaJieHTHast (IIOJIApHAsi, HEMOJsIpHas),
HMOHHAs U MeTaJTn4eckas. MexaHu3mMbl 00pa30BaHUs 3TUX CBSI3EH.

3. Crtpoenue atoma. OmnpeneneHue 3JIEMEHTApPHBIX YacCTHUI: MPOTOHOB,
HEHUTPOHOB, JIEKTPOHOB

4. ATOMHas U MOJIEKYJISIpHAsi Macchl. Bpluncienne MaccoBor 10U
XMMHUYECKOI'0 3JIEMEHTA B BELLECTBE 10 €ro popmyIie.

Kourpoabnas padora Ne2 no reme «CoeuHeHHS] XUMUYECKHUX 3JIEMEHTOB»
Bapuant Nel

W3 nepeunst (opMyI1 BEIIUIIUTE OTACIBHO (HOPMYIIBI OKCHIOB, OCHOBAHUMN, KUCIIOT U
coeii u maiite um HazBauus: NaOH, Cu20, Fe2(S0a4)3, HNO3z, SOz, H2S Ba(OH)2, CuCl..
YKakuTe 3apsiibl HOHOB | C.0. YJIEMEHTOB JIJIsl BEIIeCTB, (hopMyItbl KOTOpbIX: HoSO4 1
Fe(OH)s, Ca3(POa)2. Jlist ruapOKCHI0B (KACIOTHI U OCHOBAHMUS ) 3aMHIITHTE POPMYJIBI
COOTBETCTBYIOINX UM OKCHIOB, & JUISI COIH — (POPMYIIBI THIPOKCHIOB.

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

B 160mm 20% pactBopa cepHoit kucinotsl H2SO4 (p = 1,151r/mim) pactBopuinu emie 42 T
H2SO4. Kakast crana maccoBas nons H.SO4 B monmyueHHOM pactBope?

Koutpoabnas padora Ne2 no reme «CoeuHeHHs] 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 H C.0. 3JIEMEHTOB JUIs BemecTB, popmyinbl kKoTopbix: H2SiOs,
Fe(OH)2, Al2(SOa)3. i ruapOoKCHIOB (KUCIOTHI M OCHOBAHUS ) 3aMTUIINATE (POPMYIIBI
COOTBETCTBYIOLIMX UM OKCHUJOB, a JUIsl COJH — (OPMYJIBI THIPOKCUIOB.

Haiigure 00beM (H.y.), KOIUYECTBO U YKCIIO MoJiekyln 132kr okcupa yriepona (1V).

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

Kountpoabsnas padora Ne2 no treme «CoeiuHeHNS] XUMUYECKHUX 3JIEMEHTOB)»

Bapuant Ne3




How
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W3 nepeuns GopMyIn BHITUIIUTE OTACIBHO (GOPMYJIBI OKCHIOB, OCHOBAHHIA, KUCIIOT U
coseii u naiite um HazBauus: Ca(OH)z2, CO2, Alx(CO3)3, H3PO4 H2Si03, KOH, NaxSOs,
AlLO:s.

VYKakuTe 3apsiIpl HOHOB U C.0. SJIEMEHTOB IS BemecTB, (hopmysl KoTopbix: H2COs n
Cu(OH)2, NaNOs. [lyst rugpoKCcHI0B (KUCIOTHI U OCHOBAHUS ) 3aITUIIUTE (POPMYJIbI
COOTBETCTBYIOIUX UM OKCHUJOB, & JUISI COJH — OPMYJIBI THIPOKCHIOB.

Haiinure 00beM (H.y.), KOJIMYECTBO U YHCIIO MOJIeKy 1621 okcua azota (V).

B 650mi 5%-ro pactBopa xsioposogopoaa HCI (p = 1,2r/mi) pactBopuiu ere 33,601
xJsopoBosopoza. Kakas crana maccoas nonst HCI B nonyuennom pactsope?

KonTtpoabsnas pa6ora Ne2 nmo teme «CoequHeHHsI XHMHYECKHX 3JI€eMEHTOB)
Bapuant Ne4

W3 nepeuns (opMyI1 BEIMUIIATE OTISIBHO (POPMYJITBI OKCHUIOB, OCHOBAHUM, KUCIOT U
coJeii u naiite um HazBanus: K2O, CaSO4, HNO3, Fe(OH)s, H.CO3, Cu2S04, NaOH,
H-0.

VKaKuTe 3apsiibl HOHOB M C.0. 3JEMEHTOB [UIs BEIIecTB, GopMyJibl KOTOpbIX: Al 2
(SiOg3)3, Fe(OH)2, H2SO4. s ruapoKCcHIoB (KUCIOTHI M OCHOBAHHS ) 3aITUIIINTE
(bopMyITbI COOTBETCTBYIOLINX UM OKCHJIOB, & JIJIsl COJIU — (POPMYJIIBI THAPOKCHUIOB.
Haiinute 06beM (H.y.), KOJIMYECTBO U YHUCIIO MOJIeKyt 432kr okcua azora (V).
Coneprkanue coJieil B OKkeaHCKOM Bojie paBHa 3,5%. Kakas macca cosiu octaHeTcs rnocie
BBITIAPUBAHUS 3 KT TAKOH BOJIBI

Koan¢pukarop k KOHTpoJIbHOI padoTe Ne2

Ne zamanua | KoHTponupyeMmslil 2JIEMEHT 3HaHUI

1. KJ'IaCCI/I(i)I/IKaI_II/ISI HCOPTaHUYCCKUX COCTMHECHMUIA: OKCHUJbI, KHCIIOTHI,
OCHOBAHU, COJIN.

2. CreneHb OKHUCJIEHHUS AJIEMEHTOB. 3apsiibl MOHOB KHUCIOT, OCHOBaHWH,
COJIeH.
3. Monspabiii  06beM Ta3a. Yuciao Asoragpo. EnuwHuna xonuyecta

BCIICCTBA — MOJIb. AToMHas u MOJICKYJISIpHAs MacCCBI. MOJ'IHpHa}I Macca.

4. MaccoBast 10151 BenecTBa B pacTBOpe. ATOMHasi U MOJIEKYJISIpPHAs. 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) rugpokcuy xenesa (1) — oxcun xenesa (I11) + Boga




0) mutpart G6apus + cynbdar xenesza (l1)— 7+ ?
B) CEpHAas KUCIO0Ta + allFOMUHUNA — 7+ ?
r) okcua pocdopa (V) + Bona — docdopHas kuciora.

2. CkoJIbKO TpaMMOB ocajika o0pasyercs npu B3aumoseiicteuid 160 r 15%-Horo pactBopa
cynsgara menu (I1) ¢ u36bITKOM rUApOKcHaa HaTpHsi? KakoBO KOJTUYECTBO BEIIECTBA
oOpa3yromierocs ocanka? CKOJIBKO MOJIEKYI 0Ca/IKa MPU 3TOM MOTYyUUTCS?

KonrtpoJsbHas padora Ne 3
no reMe «i3MeHeHUs1, MPOUCXOAsININE C BelIeCTBAMID)
Bapuant Ne2

1. 3anumuTe ypaBHEHUs peaKIUil 10 cxeMaM. Y paBHANUTE ypaBHEHHE XUMUYECKON
peaKuuu. YKaKUTE UX THIIL:

a) okcu Kanbuus + okeup Gocdopa (V) — docdar xanpuus
0) aTroMUHUH + coJsTHas Kuciota — ? + ?

B) TH/IPOKCU]] ATIIOMUHHS — OKCHJ aTIOMHMHUSA + BOJa

r) ¢pocdar Hatpus + kapOboHat Kanpuusg —? + ?

2. Kakoii 00bem Bostopoa (H.y.) oOpasyercst mpu B3auMoaecTBun 650 Mr 1TMHKa,
coaepxariero 20% npumeceid, ¢ U30BITKOM COJITHON KUCIOTHI? KakoBO KOJTUYECTBO
Boopoaa? CKOIBKO MOJIEKYJ BOJOPO/Ia TIPU STOM MOIYUUTCS?

KonTtpouabsnas pa6ora Ne 3
1o Teme «3MeHeHMs, MPOUCXOAsIIIIME C BellleCTBAMM
Bapuant Ne3

1.3anummTe ypaBHEHUs peakuil o cXxeMaM. Y paBHSIMTe ypaBHEHHE XUMUUYECKOHN peaklnu.
VYKaXuTe ux TUIL:

a) HUTpAT KaJlug — HUTPUT Kaus + KUCIOPOJ
0) okcua azora (V) + Boga —a30THAs KUCJIOTA

B) cepHas Kucnota + rugpokcun xenesza (1) — 2+ 7?2



') OKCHJI aTFOMUHUS + Kb — 7 + 7

2. Kakoit o0beM yriaekuciioro rasa (H.y.) oOpa3yeTcst Ipu B3aUMOJICHCTBUH C H30BITKOM
azoTHOM kucnoThl 250 1 u3BecTHsIKA (kapOoHaTa KaubIus), coaepskaiiero 20% npumeceii?
KakoBo konnuecTBo yriaekucioro raza? CKoiabKo MOJIEKYJ YITIEKHCIIOTO ra3a IpHu 3TOM
noJIyuuTcs?

Koxudukarop k KOHTpoJbHOM padoTe Ne3

No 3ananus KonTposnupyemblii 371€eMEHT 3HaHUI

1. VYpaBHeHUsT XUMHUYeCcKHX peakuuil. Kriaccupukamuss XuMHYECKHX
peakuuii. 3aKOH COXPaHEHUS MacChl BEIIECTB.

2. VYpaBHEHHsI XMMMYECKUX peakuui. ATOMHas M MOJEKYJISpHas MaccChl.
Momsipaast macca. MossipHbiii 06beM raza. Yucino Aporaapo. Eapumauna
KOJIMYECTBA BEILIECTBA — MOJIb. MaccoBasi 70Jisl BElIeCTBa B pacTBOpE

KonTtpouabHnas pa6ora Ned no teme «PacrBopenue. PacTBopbl. Peakunu noHHOro od0MeHa».
Bapmuanr 1.

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

CBOﬁCTBa, KaKoOro Kjiacca 3JICKTPOJHUTOB OIMMCAHBI STUMU HOHHBIMU ypaBHCHI/IHMI/I?

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

2. 3anumure YpaBHCHUA peaxunﬁ, C IOMOIIBIO KOTOPBIX MOKHO OCYIICCTBUTH CIICAYHOIINC

MIPEBPAILCHNS U paCCMOTPUTE NociaeqHui nepexon B ceere TO/I:
Li 00 Li2O O LIOH [J LiNO3



3. Kakoe xonmuuecTBO rHIpOKCHAA Kaust Hy»KHO a1 HeTpanuzanuu 980 r 20% - ro
pactBopa pochopHOIt KUCIOTHI 0 CPETHEH COTH?

KonTpoabHasi padora Ne4 nmo treme «PacrBopenune. PactBopbl. Peakiimu HOHHOT0 00MeHa).
Bapuanr 2.

1. JlaHbl ypaBHEHUS:
1. 2H*+ CO3s* =CO2J + H0
2. 2H* + Cu(OH).[0 = Cu?** + 2H.0
3. Zn® + 2H* = Zn2* + HZO

CBolicTBa, KaKoro Kjacca 3JIEKTPOJIUTOB ONKMCAHbl STUMU HOHHBIMU YPaBHEHUSMU?

JIns npuBEeACHHBIX HOHHBIX YPABHEHHUN 3aIIMIINTE MOJIEKYIISIPHBIC YPABHEHUS.

2. 3anuimuTe ypaBHEHHs PeakiHil, ¢ HOMOIIBIO KOTOPBIX MOKHO OCYIIECTBHTD CIIEIYIOIIHE
MPEeBpaIeHHs] U PACCMOTPUTE MOCIeAHMI repexo B cBete TO/L:

S 0O SO, O H2S03 0 NaSOs3

3. Kaxkoe 06bEM Boopoia (H. y.) BHIIEIUTCS IPU PACTBOPEHHH B CONSHOM kucioTe 130 mr
uHKa, coaepxkaiiero 20% npumeceit?

Konrtpoabsnas padora Ned o teme «PacrBopenue. PacTeopsl. Peakunu mnoHHOro 00MeHa».
Bapuanr 3.

1. Jlaubl ypaBHEHHS:
1. NHs + OH =NHs + H»O
2. Cu?* +20H = Cu(OH).[]
3. H2SiOs[1+ 20H = Si0s?* + 2H.0
ColicTBa, KaKOTo KiIacca 3JeKTPOJUTOB OMMCAHBI STUMH HOHHBIMH YPaBHEHUSIMU?

I[J'I}I NMPUBCACHHBIX HOHHBIX ypaBHeHI/Iﬁ 3aIMUIIUTC MOJICKYJISIPHBIC YPABHCHH.

2. 3anummMre ypaBHEHUS PEaKIIHii, C TOMOIIbIO KOTOPHIX MOKHO OCYIIIECTBUTH CIICTYIOIINE
MPEBPAILCHUS U PACCMOTPUTE MOCIeTHUN niepexo B ceete TI/I:
Sil] SiO2 [ NazSiO3 [1 H2SiOs

3. Kakoe 00b€éM yrmekucioro raza (H.y.) BBIICTUTCS MIPH B3aUMOJAEHCTBHH 15T kapOoHaTa
HaTpus, conepxamiero 10% npumecei, ¢ U30BITKOM COJITHON KUCIOTHI.

Koangpukarop k KoHTpoJIbHOI padoTe Ned

Ne zamanusa | KoHTponupyeMmslil 31eMEHT 3HaHUI

1. MounekynsipHble 1 MOHHBIE ypaBHEHUS XMMHUYECKHX peakuuil. CBolicTBa
BemiecTB (KUCIOT, OCHOBaHUM, OKCHIOB, COJICH)




2. I'eneTndeckue psabl. Y paBHEHUS XUMUYECKUX PEAKLIUN.

3. YpaBHEHMSI XMMUYECKUX peakUuid. ATOMHAas M MOJIEKYJISIpDHAs MaccChl.
Monsipnass macca. Momsipublii o0beM Ta3za. EnuHuma KoimdecTBa
BEIlECTBA — MOJIb. MaccoBasi 107151 BEIECTBA COACPIKALIETO B IIPUMECH.
3aKOH COXpaHEHHUs MaCChl BELIECTB.

HToroBas koHTpOJBLHAsI padoTa (TeCcTOBOE 3a/1aHNE)
Bapuanr 1
Yacrs A

Al. HpOHYH_[eHHBIM CJIOBOM B YTBCPIKICHHUU «B cocTas... 030Ha BXOJST 3 atoma KHUcCJIopoaa»
ABJIACTCA

1) atoma 2) BeliecTBa 3) MOJIEKYJIbI 4) raza

A2. BanentHocts Il cepa nposiBisier B
1) cepoBomopone 3) cynbdate HaTpUs

2) cepHOM KHUCIIOTe 4) cynbdure HaTpUA

A3. HaumenbIiias MOJISIpHAsl Macca y BelllecTBa

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

A4. PearupytoT ¢ Boj10i1 06a okcuja:
1) CuO u Si0 3) Fe203 u CaO

2) Na2O u SOs 4) A1203u C0;

AS. I'uapokcua HaTpust

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

4) pearupyet ¢ cepHON KHCIOTON



A6. C pacTBOPOM COJISTHOM KUCJIOTHI pearupyroT 00a BEIecTBa:
1) Cu NaCl 3) Mg u Ba(OH)2

2) CaCO3 u Cu 4) KOH un Ag

A7. IIpu B3auMOICHWCTBUN CEPHOM KUCIIOTHI C OKCHJIOM HATPHUsi 00pa3yercs
1) oxcun cepsi(1V), Boga u HaTpuit

2) cynbdaT HATpHS U BOJIA

3) rugpokcu Hatpus U okcu cepbi(V1)

4) BOJOpO, HATPUH U cepa

A8. Xnopua nMHKa U Boa 00pa3yroTcs Mpy B3aUMOICHCTBUH
1) mHKa ¢ ra3000pa3HbIM XJI0POM

2) IMHKA C COJITHOM KHCIOTOM

3) umHk ¢ xnopugom meau(Il)

4) runpoKCcHIa HUHKA C COISIHOW KUCIOTOM

A9. K ogHOMY reHeTH4eCKOMY psiZly OTHOCSTCS BCE BEIIECTBA 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)s = AI(NO3)3 + 3H20 Berymnator 3
MOJITb KHCTIOTHI. B pe3ynbrare momydaeTcsi CoJib B KOTUYECTBE BEIIECTBA

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

Yacter B



B1.YcranoBure cOOTBETCTBUE MEXTY (DOPMYJION BEIIECTBA U €T0 HA3BAaHUEM.

OOPMYVIJIA
1) KOH

2) KNO3

3) K20

4) K2COs3

HA3BAHUE

A) xapOoHaT Kanus
b) oxcun kanus

B) runpoxcun kanus

I') HuTpar xanus

3anuinute B Ta0nuily OyKBbI, COOTBETCTBYIOIINE BHIOPAHHBIM OTBETAM.

1

2

3 4

B2. YcraHoBuTE COOTBETCTBHUE MEX/Y YPABHEHHUEM U TUIIOM XMMUYECKON PEAKIIUH.

YPABHEHUE

1) 02 + 4NO2 + 2H20 = 4HNO3
2) AgNOz + HC1 = AgCl| + HNOs
3) CaCO3 = CaO + CO21

4) Fe + CuS0s = FeSO4 + Cu

THUII

A) paznoxxeHue
b) coenunenue
B) 3amemienue

I') oOmen

3anumure B Ta6J'II/II_Iy 6YKBI>I, COOTBCTCTBYIOIIUC BLI6paHHLIM OTBCTaM.

1

2

3 4

B3. PeaKI_II/II/I, MMPOTCKAOIMIUC ¢ BBIACIICHUEM SHCPIr'UH, HA3bIBAKOTCA

Yacts C

C1. 3anumuTe BCce ypaBHEHUS PEAKITUN COTIIACHO IIETIOYKE MPEBpaIeHnu. YKaKuTe TUT 4-01

pEaKIum.

1 2



Zn — ZnO — ZnClz — Zn(OH)2 — ZnO

C2. PaccuuraiiTe Macchl HCXOIHBIX BEIIECTB, HEOOXOIUMBIX IS ojydeHus 2,33 T cyibgara
Oapus B peakiiy HEUTpaTu3aluu. 3aNUIIUTe X0 PEIICHUS.

HNTorosasi KOHTpoibHASA padoTa (TecTOBOE 3aJ]aHKE)
Bapmuawnr 2
Yacrs A

Al. HpOHYH_[eHHBIM CJIOBOM B YTBCPIKICHHUU «B cocras ... XJIopa BXOIAT 2 aTomMa XJIopa»
ABIIACTCA

1) BemecTBO

2) monekyna

3) atom

4) ra3

A2. BanentHocts Il1 )xene3o nposiBisier B
1)FeO  2)FeCl;  3)Fe203  4) FeSO4
A3. HanOomnb11as MoJsipHas Macca y BEIeCTBa

1) HNO2 2) HNO3 3) NO 4) NO2
Ad4. Pearupytot ¢ Boj0i 00a okcuaa

1) K20 u P20s 3) FeO u BaO

2) ZnO u SiO; 4) A1203uS02

AS. T'unpoxcuy 6apus

1) pearupyer c mIeI04YbI0

2) pearupyer ¢ KUCI0TaMHU

3) pasnaraercs IpH HarpeBaHUU

4) oxucnsiercsa Ha BO3AyXe

A6. C pacTBOPOM COJITHOM KUCJIOTHI pearupyroT 00a BEIIeCTRa:
1)Zn u CuO 3) K2COs u SOz

2) S 1 CO2 4) NaOH u Ag



AT7. Ilpu B3auMOJEHCTBUH CEPHOM KUCTOTHI U THAPOKCHIA KU 00pa3yroTCs
1) oxcun cepsl (IV), okcun kanus u Boja
2) cynbdat Kaaus U Boaa
3) BOAOPOJ, OKCUJI KaJlsl U BOJA
4) cepa, Kalauil ¥ BOJAOPOJT
A8. Xnopua Marausi ¥ BOJIOpOJ 00pa3yroTcs MPU B3aUMOICHCTBUHT
1) ruapokcuia MarHus ¢ COJISTHOM KHCIIOTOM
2) OKCHa MarHus ¢ COJSHOM KHUCIIOTOM
3) MarHus ¢ CONSIHOW KUCIOTOMN
4) xapOoHaTa MarHus ¢ COJITHOM KUCIOTOU
A9. BemrectBaMu 0JTHOTO T€HETHUECKOTO Psijia SIBJISIOTCS BCE BEIECTBA TPYIIIIBI
1) N2, CaO, N20s 3) BaO, CO2, BaCOs3
2) Si,H2Si03,S0, 4) Na, NaNOsz, NaOH
A10. B peaknuto, ypaBHenue koropoit 3KOH + H3PO4 = K3PO4 + 3H20
BCTyMaeT 3 MoJib 1IesIoun. B pe3ynbpraTe nomydaercs coljib B KOJIMUYECTBE BEIIECTBA
1) I monp  2)2 Monb 3) 3 monb 4) 4 Monb
Yacrs B

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

OOPMVIJIA HA3BAHUE

1) Ca(OH): A) cynbdat Kambims
2) CaS03 b) okcup kanmbIus

3) CaS04 B) rumpokcu KanbIys
4) CaO I') cynbdut xanpuus

3anuiure B Ta6JII/II_Iy 6yKBBI, COOTBCTCTBYIOIIUC BLI6paHHLIM OTBCTaM.

1

2

3 4

B2. YcranoBuTe COOTBETCTBUE MEXAY YPABHECHUEM U TUIIOM XMMUYECKOW PEAKIIUH.




YPABHEHUE TUIT

1) 4HNOs3 = 021 +4NO21 + 2H20 A) paznoxxeHue
2) Mg+HCI = MgClI +Hz21

3) CaO + C021 = CaCO3] b) coenunenue
4) Zn + CuSO4 = ZnSO4 + Cu B) 3amemenue

3anumuTe B Ta0aMIy OYKBBI, COOTBETCTBYIOIINE BHIOPAHHBIM OTBETaM.

1 2 3 4

B3. 3anumure Ha3BaHUE PEAKIIM, TPOTEKAIOIIUX C MOTIOLUIEHUEM SHEPTUH.

Yacte C

C1. 3anummuTe Bce ypaBHEHUS PEAKLMI COTJIACHO LIETIOYKE NMPEBpALIEHU. Y KaxkuTe Tul 4-oi

pe€aKuuu
1 2 3 4
Al — A1203 — A1C13 — A1(OH)3 — Al2(SO0a4)3

C2. PaccunraiiTe Macchl UCXOJIHBIX BEIIECTB, HEOOXOIUMBIX st mojryueHust 13,6 T cysibgara
KaJIBIUS B PEAKIIMU HEUTpaIU3aIliU. 3aUIIUTE X0 PEIICHHUS.

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

Ne 3anannsa Al |A2 |A3 |A4 |AS |[A6 |A7 |A8 |A9 |A10 |B1 B2 B3

Bapuantl 3 11 |4 |2 |4 |3 3 14 |12 |1 BI'BA |BI'AB |Ox30TepMudeckoi

Bapuant 2 2 13 12 11 |12 |1 2 |13 |4 |l BI'Ab |ABBB |9naporepmudeckoit

Yacrp C (Bapuanrl)
C1. 3anummre Bce ypaBHEHHsI PEaKIIMid COTJIACHO IICTIOYKE MPEBPAICHHIHA.

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



ConepxaHue BEpHOTO OTBETA

[IpuBeaeHbI ypaBHEHUSI pEAKIIUM, COOTBETCTBYIOIINE CXEME MTPEBPAILCHH, YKa3aH TUIl 4-0i
peakiuu

1)2Zn + O2 = 2Zn0O
2) ZnO + 2HCI = ZnCl + H.0
3) ZnCl + 2NaOH = Zn(OH) + 2NaCl

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

VYka3aHus 1o oleHUuBaHUIO basnel

(,Z[OHYCKaIOTCH HWHBIC (I)OPMYJ'II/IPOBKI/I OTBCTAa, HC HCKaXXaromue €ro CMLICJ'Ia)

OTBeT HpaBI/IJ'IbHHﬁ n HOHHLIﬁ, BKJIFOYAC€T BCC HAa3BAHHBIC 3JICMCHTBI 5

B oTtBere AOIIYHICHA oIInOKa B OAHOM H3 ypaBHeHI/Iﬁ WJIM HCIIPABUJIBHO YKa3aH THUII pCAKIIUN 4

B otBeTe nomymieHsl OMMOKH B JIOOBIX ABYX YPaBHEHHSX HIIM JIOMYIEHA OIMOKA B OTHOM U3 |3
YPaBHEHUU U HENIPABUJILHO YKA3aH TUIl PCAKLUU

B otBere nomymieHsr OIMOKH B FOOBIX 3-X YpaBHEHHSIX HIIH JIOMYIEHA OMNOKa B 2-X 2
YPaBHEHMSIX M HEIPABUIBHO YKa3aH TUIl PEaKLUU

B oTBete nomyuieHs! omMOKU B IOOBIX 4-X ypaBHEHUSX WM JIOMYyIIeHa omuoKa B 3-X 1
YPaBHEHHUAX U HENIPABUIIBHO yKa3aH THUII IEAKUHUN

Bce anemeHThI 0TBeTa 3an1McaHbl HEBEPHO 0

C2. PaccumuTaiiTe Macchl HCXOJHBIX BEIIECTB, HEOOXOAMMBIX I MMoay4deHus 2,33 r cynbdata
Oapusi B peaKkIuy HeHTpaliu3aIuu.

CopepxaHue BEpHOTO OTBETa

1) CocraBneHo ypaBHEHHE PEaKIMU HEHTpaINU3aluu
Ba(OH)2 + H2SO4 = BaSO4 + 2H20

2) Onpenenena macca ceproit kucmoTel M( H2S04) = 2,33 : 233 « 98 = 0,98 (1)

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

VYka3aHus 10 OLIEHWBAHUIO (JOMyCKaOTCs HbIe (POPMYIIMPOBKHU OTBETA, HE HCKaXkarolue ero | bamisl

CMBICJIA)
OTBeT NpaBWIbHBIN U MOJIHBINA, BKIIFOYAET BCE HA3BAHHBIE SJIEMEHTHI 3
B oTBeTe momyreHs! OMMOKH TOIBKO BO 2-M UJIM TOJIBKO B 3-M dJIEMEHTE 2

B otBere nomyiieHs OMMOKHY Kak BO 2-M, TaK U B 3-M 3JIEMEHTaX. 1




Bce sieMeHThI OTBETa 3alliCaHbl HEBEPHO 0

Yacre C (Bapuant 2) Cl. 3anuimre Bce ypaBHCHHS PEAKIHMI COTTIACHO IIEMTOYKE IPEBPACHHIA.
Vkaxute i 4-oil peakiuu

1 2 3 4

Al — A1203 — A1C13 — A1(OH)3z — A12(SOa)3

CO,Ilep}KaHI/IC BCPHOI'O OTBETA

[IpuBeneHbl ypaBHEHMS peakliiid, COOTBETCTBYIOLME CXeMe IpeBpaiieHuii 1)2A1 +
3021 =2A1203

2) A1;03+ 6HC1 = 2A1C13 + 3H20
3) A1C1s+ 3NaOH = A1(OH)s| + 3NaCl

4) 2A1(OH)3| + 3H2S04 = A12(SO4)3 + 6H20, obmeH

Vkazanus no OLicHUBaHUIO (I[OHYCKEIIOTCH HUHBIC (bOpMyanOBKI/I OTB€Ta, HC banner
HCKaXaromue €ro CMBICJ'Ia)

OTBeT npaBUIbHBINA U TIOJHBIN, BKIIOYAET BEC HA3BAHHBIE JIEMEHTHI 5
B otBeTe nomyiena omuOKka B OTHOM M3 YpaBHEHHI WU HETPABUIHHO yKa3aH THI 4
peakuuu

B otBeTe JAOMMYHICHBI OIINOKH B JTFOOBIX ABYX YpaBHCHUAX UJIN JOITYIICHA omMoKa B 3
OJHOM H3 ypaBHeHI/Iﬁ 1 HCTIPABUJIbHO YKAa34aH TUII pCAKIIUU

B oTBeTe momyiensl ommOKy B MOOBIX 3-X YpaBHEHUSIX WM JIOMYIIIEeHa OmnOKa B 2-xX |2
YPaBHEHHUSAX M HETIPABUJIBHO yKa3aH THUIl PEAKIIUU

B otBete nomyiieHs! oMOKH B JTOOBIX 4-X ypaBHEHUSAX WM JOIyIIeHa omuoka B 3-x |1
YpaBHEHMSX M HENPABUIBHO YKa3aH TUIl PeaKLUU

Bce aneMeHThI 0TBETa 3aIlllCaHbI HEBCPHO 0

C2. PaccumnTaiiTe Macchl HICXOHBIX BEIIECTB, HEOOXOAMMBIX I monydeHus 13,6 T cynbdata
KaJIbLMs B PEAKLIMU HEUTPATU3ALUY.

ConeprkaHrie BEpHOTO OTBETA U YKa3aHUS 110 OIEHUBAHUIO (JIOMYCKAIOTCS WHBIE bansr
(bOpMYyITUPOBKH OTBETA, HE UCKAXKAIOIINE €T0 CMBICIIA)

CocTraBiieHO ypaBHEHHE peaKuu HeUTpanu3aiu

1) Ca(OH)2 + H2SO4 = CaSO4 + 2H,0

2) Paccuurana macca ruapokcuaa kanbius M(Ca(OH)2) = 13,6 : 136 « 74 ==7.4 (1)
3) Paccuurana macca cepHoit kuciotel M( HoSO4) = 13,6: 136 + 98 = 9,8 (1)

OTBeT MPaBUJIbHBIN U TOJTHBIHM, BKIIFOYACT BCE HA3BAHHBIC DJIEMCHTHI 3




B otBere nomymieHs! OMUOKH TOJIBKO BO 2-M HIIM TOJIBKO B 3-M 3JI€MEHTe 2

B oTBeTe momymieHbl OMMOKH KakK BO 2-M, TaK M B 3-M DJIEMEHTAX. 1

Bce 3neMeHThI OTBETA 3aIIMCaHBI HEBECPHO 0

Konn¢pukarop k KOHTpoJIbHOI padoTe Ned

No 3ananus KonTposupyemblii 371€eMEHT 3HaHUI

Al Monekymna. BaneatHocts. Xumuueckue HOpMyITbl

A2 Monekymna. BaneatHocts. Xumuaeckue HOpMyITbl

A3 ATOMHas 1 MOJEeKyJIsIpHas Maccsl. MoisipHas Macca. Jloiis anemMeHTa.

A4 OKCHUIbBI: OTHOIIEHHE K BOJIE, KUCIIOTaM, I[ejI04aM

AS OcHoBaHUs: B3aUMOJEHCTBUE C OKCUJIAMU HEMETAJUIOB,
KHCJIOTaMU

A6 XUMUYEeCKUE CBOWCTBA KUCTIOT (OTHOIIEHUE K UHIANKATOPaM,
B3aUMOJICICTBUE C METANIaMHU, OCHOBHBIMU OKCHJaMH, OCHOBAHUSIMH,
COJISIMM)

A7 CBoiicTBa KUCTIOT

A8 XHUMHUYECKUE CBOKCTBA METAIIJIOB

A9 ['eHeTnueckas B3aMMOCBSI3b HEOPTaHUYECKUX BEILIECTB

A10 3aKOH COXpaHEHHUsI MacChl BEIIECTB, MACCOBBIE COOTHOIIICHUSI

Bl Knaccudukanms HeopraHM4ecKux COeTUHEHUN: OKCHIBI,
KHUCJIOThI, OCHOBAHUSs, COJIU

B2 Knaccudukanus XuMHUECKUX peakiui

B3 TemnnoBoit 3¢ ekt XuMHUUECKON peakluu.
TepMoxuMuueckne ypaBHEHUS

Cl I'eneTnyeckast B3auMOCBA3b HEOPraHUYECKHUX BELIECTB

C2 ATOMHas 1 MOJIEKYJIIpHas Macchl. ENMHMIIA KOM4YecTBa
BeIlleCTBAa - MOJIb. Yncio ABoraapo. MossipHas Macca.




ModsipHBbIii 00BEM.

IMpakTnyeckas padora Nel.

IIpaBuia mo TexHuke 0€30MACHOCTH NPHU padoTe B XMUMHYECKOM KaOuHeTe. [IpueMbl
o0paleHus ¢ HarpeBaTeJIbHbIMU IPUOOPAMHU U JIA0OPATOPHBIM 000PYAOBAHUEM.

IeJib: MO3HAKOMUTBCS C IPABUIIAMH TEXHUKU 0€30IIaCHOCTH, YCTPOICTBOM J1a0OPAaTOPHOIO
HITaTHBA, PA3HOBUAHOCTHIO XMMUYECKOH MOCY/IbI.

OO0opynoBaHMe: MHCTPYKLUS 110 TEXHUKE O€30MMacHOCTH, J1a00PaTOPHBINA ITATHB, CTUPTOBKA,
00pa3Ibl XUMHUECKOW MOCY b, XUMUYECKast BOPOHKA, (PMIBTPOBaIbHAS Oymara.

Xoa padoTsl

1. N3yuenue mpaBuil TEXHUKU O€30MaCHOCTH MpHU paboTe B XuMuueckou jJabopartopuu (c.174-
175).

2. O3HaKOMHCHI/Ie C YCTPOﬁCTBOM U MpaBUJIaMH 110JIb30BAHU J'I8.60paTOpHBIM IITATUBOM
(c.175-176).

3. 3HaKOMCTBO C XMMHUYECKOH mocyoii (c.177-180).
4. O3HAKOMJICHHUE C MPUEeMaMu paboThl M YCTPOHCTBOM CIUPTOBKH (c.176-177).
5. N3yuenue crpoenus miamenu (c.177).

Buvinonnenue u ogpopmnenue omuema o npodenannoii pabome 8 maobauye.

HasBanue Pucynok Hasznauenue
npeaMeTa

BriBoA
IIpakTnyeckas padora Ne 2
Hal0aronenne 3a u3aMeHeHUMSIMH, IPOMCXOASAILIMMU € Topsilleii cBe4oii, U UX ONMHCaHUe.

Henab: HabmonaTh U U3YUUTH GU3NYECKUE U XUMUYECKHE SBJICHUS IPU TOPEHUU CBEYU.




O0opynoBaHme: cBeya, CTEKIJIIHHAs TpyOKa, U30THYTas MO/ IPSIMBIM YTJIOM, IPOOUPKH;
KyCOYeK kecTH (2Xx2 cM); IpeaIMETHOE CTEKIIO, e KaTelb s MPOOUPOK, U3BECTKOBAS BOJIA, pe-
3MHOBAs rpylla, Kycouek kaprona, 6anku (0,5 i; 2 ).

Xoxa padorsl (c.180-181)
OmnpiT Ne 1. @usnyeckue siBICHUS TPU TOPEHUH CBEYH.
OmnbiT Ne 2. OOHapyXeHUE TPOYKTOB TOPCHUS B IJIAMEHHU.
OmbrT Ne 3. Bausinue Bo3/lyXa Ha TOPEHUE CBEUH.

Buinonnenue u ogpopmaenue omuema o npooeranHou pabome 6 madauye.

Ne Yro nenamn HabOmronenue Brisog
OIIbITA

BeiBOa:
IIpakTuyeckas padora Ne 3
AHAJIU3 MOYBBI H BOJbI
Ilesib: Hay4YUTHCS TPOBOANUTH AHAJIMU3 TTOYBHI U BOJIBI.

O0opynoBanue: oOpaserl NOYBHI, TUCTUIUIMPOBAHHAS BOJA, JIyTa, OyMaXXHbIH GUIIBTD,
CTEKJISIHHAs MJIACTUHKA, CTEKIISIHHAS NaJl0YKa, MJIOCKOAOHHBIN CTEKIISTHHBIM LIWIINHAD,
KOHHUYecKasi Kojiba co CTEKJITHHOM MpOOKOH, JIaKMYCOBBIE OyMaXXKu (KpacHas U CHUHSIS)
CIIMPTOBKA MJIM TOPEJIKA, XUMHUYECKasi BOPOHKA, ITATHUB, 00pa3ell IeYaTHOTO TEKCTa.

Xoa pa6orsi (c.181-183)
OmpIT Ne 1. MexaHU4YeCKHI aHaJIN3 ITOYBEI.
OmnbIT Ne 2. [TosmydeHre MOYBEHHOTO PACTBOPA U ONBITHI C HUM
OmnbiT Ne 3. Onpenenenue npo3pavyHOCTH BOJIBI.
OmnbiT Ne 4. OnipenieneHne UHTEHCUBHOCTH 3araxa BOJbI.

Buvinonnenue u ogpopmnenue omuema o npooeianHotl pabome 6 mabauye.

No Yro genanu HaOmronenue BriBon
OIbITa




BriBox:
IIpakTnyeckas padora Ne 4
IIpu3HaKu XUMHYECKUX peaKIuii.
eJsb: mpoHabII0IaTh U U3YYUTh IPU3HAKA XUMUYECKUX PEAKIMHA B XO/€ MPOBEICHHUS OTIBITOB.

OOopynoBaHMe: ClIUPTOBKA, TUT€JIbHBIE IUILBI, TUCT OyMaru, NpoOMpKHU, XMMUYECKUN CTaKaH,
JY4YMHKA, CIIMYKHU, MEJIHAsl IPOBOJIOKA, CEpHAas KUCJI0Ta, KyCOUKU MeJia, COJIsiHas KUCIIO0Ta,
xyopup xenes3a (1), runpokena Hatpus, cynbhaT HATpUs, XJIOpHU OapHs.

Xoja paoorsi (c.183-184)

OmnpiT Ne 1. [IpokanuBaHue MeIHOW MPOBOJIOKH U B3auMoeicTBue okcuaa meau (1) ¢ ceproit
KHCJIOTOM.

OmnbiT Ne 2. B3aumojelicTBre MpaMopa ¢ KUCIOTOM.
Omnpit Ne 3. Bzaumonaeiictue xsopuna xenesa (1) ¢ ruagpoxcugom Harpust.
OmpiT Ne 4. BzaumopeiictBre cynbhara HaTpHs C XJIOPUIOM Oapus.

Buvinonnenue u ogpopmnenue omuema o npooeianHotl pabome 8 mabauye.

No Yro genanu HaOmronenue BriBon
OIbITa

BriBOA




IIpakTnyeckas padora Ne 2

HpI/II‘OTOB.TIeHI/Ie pacTrBopa caxapa 1 onpeacjicHue MAacCOBOIi 10JIM €ro B pacrBope¢

OOopynoBaHne M peaKTHUBbI: BEChl C Pa3HOBECAMU, MEPHBIM LUIUHAP, XUMUYECKUN CTaKaH
(100 mur), cTeKIsTHHAS Majl0YKa, TUCTUIIMPOBAHHAS BOJIa, caXapHbIi mecok (1 yaliHas J0KKa).

Xoxa padoTsbl
1. U3yunTe HHCTPYKIUIO MO MPOBEACHUIO OIbITA.

OtmepbTe MepHBIM IWIMHApPOM 50 M AWCTUIUIMPOBAHHOW BOJBI M HaleWTe ee B
XUMHUYECKUN CTakaH eMKOCTHI0 100 mut.

YaitHyro JIO)KKY caxapHOTO Iecka B3BEChTe Ha JIabopaTopHbIX Becax. [lomecture caxap
B CTaKaH C BOJIOM M NEpEeMEIINBANTE pacTBOP CTEKIJISIHHOM MaJOUYKOU 10 MOJHOTO PACTBOPEHUS.

2. BeITIOTHUTE pacyeTHYIO 9acTh PabOTEHI.
Paccumnraiite MaccoBYyIO JJOJIO caxapa B pacTBOpE, UCTOJIb3Ys U3BECTHBIE BaM (hOPMYIIBI:
o(caxap) = m(caxap) : m(pacTBop)
m (pacTtBop) = m (caxap) + m (Bomga), m (Boxa) = V(Bozaa) ¢ p(Boaa).

HeoOxoaumble qaHHbIE 71 paCYETOB BaM M3BECTHBI: 00BEM BOJIbI, Macca caxapa.
[1noTHOCTH BOABI MPUMHUTE paBHOU 1 T/MiL.

HaHno: Pemenue:

PaccuuTaiite, CKOIBKO MOJIEKYJ caxapa COIEPKUTCS B PaCTBOPE, HCIIOIB3YsI H3BECTHBIC BaM
bopMyIIBI:



N=Naen, m=n-+<M

ITockoneky caxap Ha 99,9% cocTout U3 caxapo3sbl, hopmyiia kotopor C12H22011, BEI JIETKO

b 9 2
paccumTaeTe MOJSIPHYIO MAcCy caxapo3bl M 3aT€M HaleTe YMCIIO MOJIEKYJI caxapa B
MIPUTOTOBJICHHOM BaMU PacTBOpE.

Jano: Pemenne:

IpakTuyeckas padora Ne 6
CBoiicTBa KHCJI0T, OCHOBAHMIi, OKCH/IOB U coJieil
Henanb: 3akpenuTh Ha MPAKTUKE CBOMCTBA KUCJIOT, OCHOBAHHI, OKCHIOB U COJICH.

OoopynoBanue: HCIl, H>SOs4, NaOH, ynuBepcaibHas 1akMycoBasi Oymara, METHUJIOBBIM
opamkeBblid, penondranenn, Zn, CaO, FeCls CuCly, Fe.

Xoxa padorsi (c.183-184)

3anmanue Nel. OcyliecTBUTE PeaKIiy, XapaKTepU3YIOIINE CBONCTBA PACTBOPA COJMISTHOM KUCIOTHI.
3anummuTe ypaBHEHUS PEaKIMil MpoieIaHHbIe BAMU B MOJIEKYJISIPHOM U HOHHOM BuUJE. Peakimio
C METAJUIOM PacCMOTPUTE KaK OKUCIUTEIbHO — BOCCTAHOBUTENBHYIO.

3ananue Ne2. [Iponenaiite peakiuu, XapakTepU3yIOLIUE CBONCTBA PacTBOPA IMAPOKCHUIA
HaTpus. 3aNUIIUTe YpaBHEHUsI peakluil MpoieJaHHbIe BAMU B MOJIEKYJIIPHOM U MOHHOM BUJIE.

3az[aHHe Ne3. Hpoz[enaﬁTe PCaKnn, XapaKTCPU3yIOIInUeC CBOMCTBA OKCH/a KaJbIIUs. 3anumure
YpaBHCHHA peaKuHﬁ npoACJIaHHBIC BaMU B MOJICKYJIAIPHOM U HOHHOM BHUIC, €CJIU 3TO BO3MOXKHO.

3ananue Ne4. [Ipozenaiite peakiun, xapakTepu3yroline cBoiictBa xiuopuaa xeinesa (111).
3anummMrTe ypaBHEHUS peakluil MpojieaHHbIe BAMU B MOJIEKYJIIPHOM M HIOHHOM BHJIE.

PeaKHI/II/I C Y4aCTUEM METaJllIa paCCMOTPHUTE KaK OKHCIIMTCIbHO — BOCCTAHOBUTCILHBIC.

Buvinonnenue u ogpopmnenue omuema o npooeianHotl pabome 6 mabauye.

No  |PeaktuBbl |YpaBHEHHUs peakiuil HaoOmonenus BriBoabl

1




BriBog.
IIpakTuyeckas padora Ne 7
Peurenue s3xcnepuMeHTANBHBIX 32124

Iennb: 3akpenuTh 3HaHUS O CBOMCTBAX KUCIOT, OCHOBAaHUM, OKCUIOB U COJIEH IPU PELICHUU

SKCIICPUMCHTAJIbHBIX 3aJ4a4.

O0OopynoBaHue: cepHast KHCIIOTa, IUHK, XJIOPU MarHUs, TUIPOKCHU HATPHSL, CyIb(aT Kajus,
KapOOHAT HATPHsL, HUTPAT LMHKA, (pocdar Kamus, KapOOHAT KaJus, COJISIHAS KUCIIOTA, XJIOPUT
[IWHKA, a30THAsI KKCIoTa, cynabhat meau(Il), xmopHast Bojga, HOAMT Kamusi, aTFOMUHUN, ME]Ib.

Xoxa padorsl (c.183-184)
Boinonnenue paboThl B COOTBETCTBUN yYEOHHKA.

Buinonnenue u ogpopmnenue omuema o npooenrannoil pabome 6 maobauye.

PeakTuBbl
No ’ YpaBHEHUS peakiuii Habnronenus BriBoab!

yCJI0BUS 3aJa9n

BriBog.



YYEBHO-METOJUYECKHUE CPEACTBA OBYUYEHUA

l. Jluteparypa
OcHoBHasi

1. becnanos I1.W., lopodeeB M.B. Peanu3zanus o0pa3oBaTeIbHBIX IPOrPAMM
€CTECTBEHHOHAYYHOW U TEXHOJIOTMYECKOW HAIIPABICHHOCTEN 110 XUMHUH C
HCIIOJIb30BaHNEM 000py1oBaHus IIeHTpa «Touka pocTay, METOIMYECKOe MOCcCoOue,
Mockga,2021

2. TocymapCTBEHHBI CTaHIApT OCHOBHOTO oOmiero oOpazoBaHust mo xumuu 2016r. .
Coopnux Hopmamuenvix ookymernmos. Xumus / Coct. 2./, Inenpos, A.I'. ApkaabeB. —
M.: JIpoda, 2016.

3. IlpumepnHas mporpamMma OCHOBHOTO o0Omero ooOpasoBanus 1m0 xumuH. . COOpHUK
HopmamusHvlx Ookymenmog. Xumus / Coct. D.J1. [Inenpos, A.I'. ApkagbeB. — M.:
Hpoda, 2016.

4. Tlporpamma kypca xuMuu st 8-11 kimaccoB o0ieoOpa3oBaTEIbHBIX YUPEKICHUM.
Atop nporpammsel O.C. I'abpuensu. 2010
5. Tabpuensn O. C. Xumus. 8 kiacc: Y4eOHUK JUIst 0011e00pa30BaTeNbHbIX YUPEKICHUH.
a. M.: [Ipoda, 2006 — 2009 .

6. T'abpuensn O. C., SmykoBa A. B. Xumus. 8§ k. ba3oblil ypoBeHb: MeToanueckoe
nocob6wue. - M.: llpoda, 2018.
7. Tabpuensn O.C., OctpoymoB W.I'.. HactonbHas kHura yuuresns. Xumus 8 kinacc.- M.:

Hpoda 2014

8. T'abpuensn O.C., OctpoymoB N.I'. Xumus 8 kmnacc. Metoauueckoe nocodue. — M.
Hpoda:2016.

9. INa6puensu O. C., [1.H. bepe3kun, A.A. YmakoBa u  Xumus. 8 knacc: Konmponvhvie u

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

JlonoJHUTENbHA JUTEPATYPA

1. COopHuK 33a/1a4 IO XUMHUHU
2. CrpaBOYHUKH IO XUMHUHU
3. DHIUKJIONEIUS TI0 XUMHN
4. ATtnac mo XMMUHU



1. MyabTHMeauiiHbIe Moco0us U pecypcbl cetn UHTEepHeT

MyJabTHMeEINA.

1. CD Xwumus (8-11 kmacc). Bupryanbnas nmaboparopus. YueOHOE JEKTPOHHOE W3/IaHHE:
JlabGopaTtopus cucrem mynstumenua Map I'TY, 2014.

2. CD «Xumus 0611125 1 HeopraHuyeckas. J1aGopaTopus CHCTeM My/IbTHMEnHa. — Momkap-
Ona:MapI' TV, 2011.

3. CD «bonbmas sunukioneaus Kupumna u Medoaus» — M.: [Ipocsemenue, 2011.

HNuTepHeT-pecypcenl:

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

Omnwucanust XAMHYECKUX BEIIECTB M OTpacieit Hayku- http://chemistry.narod.ru/
AuropuTMbl perienus 3aaa4 - http://www.alhimikov.net/

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

Bupeo-omnbitel o xumuu - http://chemistry-chemists.com/

Enunas komteknust iudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. - 111 (HabOp mudpOBBIX

o gk wnE

pecypcoB k yueOHukam O.C. ['abpuensina)

7. YueOHble MaTepHabl ciioBapu Ha caiite «Kupusut u Medoauit» - www.km.ru/education
8. Dnekrponnas oubimoreka - http://www.chem.msu.su/rus/elibrary/ -
9

. denepanbHBIil HHCTUTYT MEIArOrUYECKUX U3MepeHuit - http://www.fipi.ru
10. IMopTan ®UITA —http://www.ege.edu.ru
11. TTopran EI'D (undopmarmonHoit mogaepxkku EI'D) - http://www.probaege.edu.ru
ITopran Enuneiil sx3aMeH
12. ®enepanbHblil HeHTp TecTupoBanus.- http://www.infomarker.ru/top8.html
RUSTEST.RU -

13. Marepuassl k ypoky. Bce paboThl, Ha OCHOBE KOTOPBIX CO3/IaH CailT, ObUIN
OIyOJIMKOBaHBbI B XKypHaje «XuMus». ABTopaMu caiiTa npojenana 6ospiias padoTa o
CHCTEMaTU3UPOBAHUIO I'a3€THBIX CTAaTeH ¢ y4ETOM LIKOJIBHON Y4eOHON MpOrpaMMBl O
npeamerty "Xumus" - http://him.1september.ru/urok/-

14. TlenTp TUCTAaHIIMOHHOTO 0Opa3oBaHus - WWw.edios.ru

Paboyas mporpamMmma He HCKITFOYAET BO3MOXKHOCTH MCITOIB30BAHUS APYTON JTUTEPATYPHI B
pamMKkax TpeboBaHuU ['0Cy/1apCTBEHHOTO CTaHIapTa MO XUMHUHU

II1. O6opynoBanue U NpuOOPHI, HATVIAJAHBIA MaTepHA
Pa3zpnen: Heopranuyeckas

1.I1leyaTHbBIE HOCOOUSA

Tadoauunl


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/

=

KoMIIEKT MOpPTPETOB yUEHBIX XMMUKOB

Cepus TaOIMI] IO HEOPTAHUUYECKOW XUMUHU

3. Cepus Tabau1l 10 XUMUYECKUM IPOU3BOACTBAM

2.ludposbie 00pazoBaTe/bHbIE peCypChl

N

1. Bupryanbnas mkona «Kupumia u Medoaus». 8-9 knacc ypoku xumuu Kupuia u
Medonaus. 2002.
2. JlabopaTopus cUCTEM MyJIbTUMeaua. XUMHS 001mas u Heopranuyeckas. 10-11xkmacc.

MapI'TVY.2001
3.9Kkpanno-38yKoevie nocoous (MOTyT OBITH B IU(POBOM U KOMIIBIOTEPHOM BHUJIC)

1. IIpesenranun

4. Texnnueckue cpeacra o0yuenus (cpeacrsa UKT)
3. IlepcoHasIbHBII KOMIIBIOTED.
4. MynbTUMEINAPOEKTOP.
3. DKpaH Ha IITaTUBE

4. AynutopHasi MarHUTHAsI 10CKA.

5.0cHauenue J1adOpaTOPHBIM 000pPYyAOBaAHHEM
CreHabl NOCTOSTHHBIE
1 .Ilepnoanueckas cucreMa xumuueckux anemeHToB .M. Menneneesa
2.Tabauna pacTBOPUMOCTH KHCIIOT, OCHOBAaHUH, comeit
3.O1eKTpPOXUMHUYECKHH psijl HAIPSKEHHS] METAJIIOB
Oo6opynoBanue 00111er0 HA3HAYEHU S

Cromnsr mabopaTopHbIE

uT 11t SneKTpocHaOKeHus

MuxkponabopaTopun

HcTounnky nutaHus (IIOCTOSHHOTO TOKA)

Becsl (¢ Tupsimn)

TepmoMeTpsl

[[ITaTuBsl

. Mensypku

O0opynoBanue 1151 GpOHTAJIBHBIX J1a00PaTOPHBIX PadoT

PN AWNE

1. MuxkponabopaTtopuu
6. O0opynoBaHme 1J51 NPAKTUKYMA

OobopynoBanue 001Iero HA3HAYEHMSI



1. IIpubop myis nomydeHus ra3on
2. CnuproBka yjabopatopHas

3. DIeKTpOIuIuTKa

4. IlrtaTuB METAIUTMUECKUN

5. ratuB mist mpoObUpoK

6. 3axum npoOUPOYHBII

7. lunimsl TUTETBHBIC

8. Jloxka jkene3Has JJIsl BEIIECTB
9. TpyOka creknsHHAsA

10. Ilanoyka cTexkyIsIHHAS

11. BopoHka KOHYyCHas IJacTMaccoBas
12. BopoHka KOHYCHas CTeKJISTHHAs
13. Konba koHnueckas

14. Konba kpyrias mI0CKOI0HHAs
15. Konba kpyrionoHHas

16. TIpoGupka

17. Hunuazap usmeputeabHbIN

18. Yarmma s BeIIapuUBaHUS

19. Crakan U3MepHUTEIbHBIHI

20. Crakan

21. Tlectuk

22. Becbl c HAOOpPOM TUPH
TemaTndyeckue KOJJIEKIIHHA

«ATIOMUHUI»

«Mertausl U CIUIaBbD»
«MuHepaIbl ¥ TOPHBIE TOPOBI»
«CTEKJI0 U U3JENNS U3 CTEKIIA»
«HyryH u craip»

«TommuBo»

OtaenbHbIe NPUOOPBI

ocoarwhE

1. HaGop ans ONBITOB 110 XUMHH C SJIEKTPUUECKUM TOKOM
2. Ammapat Kumma

PeakTuBbi:

Habop «Iloarpynmns! kucimopoaa»

HaGop «MuHepalbHBIX YA0OpEHHI»

Hab6op «Coenunenuii Mapratiia

Habop «Hutpatsi»

Hab6op «Coennnenuit xpomay

Hab6op «Aueratsl. Ponanuast. [naaunsn

Hab6op «®ocdater. CuuxaTsi»

Habop «Kap6onaTsi»

Hab6op «I"amorenubi»

Habop «I"anmorens»

Ha6op «Hemeramib»

Habop «Metamib»

Habop «lllenounble U me109HO3EMENbHbIE METAIIIBI»

Ha6op «Oxcupl MeTamuioB»

Habop «'uapokcubi»

HNuaukaropsr:

®denondranenn

MeTuinoBslil OpaHKEBBII



®enondranenHoBas Oymara
MeTtumnoBas opaH)eBas Oymara
YHuBepcaipHas Oymara
OcHaleHHOCTh Y4e0HO-MeToAnYecKuMu cpeacrsamu — 100%

OcHaleHHOCTh 00Pa30BaTEILHOIO Npoiuecca (00beKThI U CPeICTBA MATEPHUATIBHO-
TEeXHHU4YEeCKOro odecreyeHus) no yuedOHomy npeaMmery «Xumusa» 8,9,11kmaccnl

1 [ludpossie  obpazoBarenbHble | Bupryanbnas mkona «Kupumna u Medoaus». 8-9
pecypcbl knacc ypoku xumuu Kupunna u Medoaus. 2002.
Bupryanpnas mkona «Kupumia u Medomnus». 10-11
Kkiacc ypoku xumuu Kupumia u Medoaus.
2002.
JlaGoparopus cuCTeM MyJIbTUMEIHa. XUMHS 0OO0mIas
u Heopranuueckad. 10-11kmnacc. Mapl'TV.
2001
KAJIUC. Opranunueckas xumus. 10 -11 kmacc. IITHUT
Cr'Ay, 2001
2 OKpaHHO-3BYKOBbIE [TOCOOUS [IpesenTanuun
3. TexHuueckue cpelcTBa | AyIuTOpHAas MarHUTHas JOCKA.
00y4YeHMsl, UHTETPUPOBAHHBIE C .
N DKCMO3UIIUOHHBIN SKpaH.
CUCTEMOM JEMOHCTPALlMOHHOIO
0060pyNOBAHKA M0 MPOTPAMME | [epconabHBI KOMITHIOTED.
4. Texnuueckue cpeacrBa | MylbTUME IMIHBINA KOMIIBIOTEP (c [IaKEeTOM
o0OydeHus o0OIIero Ha3HAUYEHUsl | MPUKJIAJHBIX IPOrpaMM).
MynpTUMEANAPOEKTOP.
CpenctBa TelIeKOMMYHUKALMU (DJEKTPOHHAS TIOYTA,
JIOKaJIbHAS IIKOJIbHAS CETh, BBIXOJ B UHTEPHET).
5. OcHanenue J1a00paTOPHBIM 000PYy/10BAHHEM
5.1 | CreHapl NOCTOSIHHBIE [leprognueckas cucteMa XMMHUYECKUX d1eMeHToB J[.1.

Menneneesa




Tabnuua pacTBOPUMOCTH KUCIIOT, OCHOBAHHM, COIEH

BHCKTpOXI/IMI/I‘IeCKI/Iﬁ pAaa HAIIPSAXKECHUA METAJIJIOB

5.2 | ObopynoBanue obmero | Croubl 1abopaTopHbIC
Ha3HAYCHUS
HIuT muist s5ekTpocHa0KeHUs
Muxkponaboparopuu
Ncrounuku nutaHus (MIOCTOSHHOTO TOKA)
Becsl (¢ tupsimu)
TepmomeTpsol
[[ITaTuBsI
MeHn3ypku
5.3. | O6opynoBanue st | Mukponabopatopun
(GpoHTaNBHBIX  JTAOOPATOPHBIX
pabor
6. O0opynoBanue 118 NPAKTHKYMa
6.1 | O6opynoBanue obmiero | [Tpubop aJis moTydeHus ra3oB
Ha3HAYCHUS

CrniuproBka nabopaTopHast
ONEeKTpOIIUTKA

[IITaTnB METAIIINYECKAN
taTuB ans npodupox

3akuM IPOOUPOUHBIN

HIunus! TUTeNbHBIE

JloxKa >Kesie3Hasi J1J1s BeIlleCTB
TpyOka cTeknssHHAs

[Tanouka crexnsiHHAsA

Boponka KoHycHas 1mjiacTMaccoBas
Boponka KoHycHasi CTeKJITHHAs
Konba konnveckas

Kon6a xpyrnas miockomoHHas




Konba kpyriononnas
[Tpobupka

Hunusap u3MepuTenbHbIN
Yarmma 71 BeITapUBaHUS
CrakaH n3MepuTeNIbHbII
Crakan

[Tectux

Becol ¢ HabopoMm rupb

6.2

Temartuueckue KOJIJICKIINH

«ATIOMUHHI)

«MeTamiabl U CIIaBBD)
«MmuHepasbl ¥ TOPHBIE TOPOJIBI»
«CTeKII0 M U3JIeIINA U3 CTEKJIIa
«HyryH U cTanb»

«Tommuso»

6.3.

OTtaenpHbIe TPUOOPHI

Ha60p AJId OIIBITOB IO XMMHHU C BJICKTPUICCKHUM TOKOM

Arnmapar Kunna

6.4.

PeakTuBsbl:

Ha6op «[loarpymnmnsl kuciaopoaa»
Habop «MuHepanbHbIX yI00peHui»
Ha6op «Coenunenuii Mapratia
Ha6op «Hutpatsi»

Hab6op «Coenunenuii xpomay
Hab6op «Aueratsl. Pomanuasl. Lunanuasn
Ha6op «®ocdater. Cunmxarbi»
Ha6op «Kap6onats»

Ha6op «I"amorenunap»

Habop «I"amorensi»

Hab6op «Hemetamnsn»

Habop «MeTtamibi»




Ha6op «lllenovnpie 1 MIET0YHO3EMENBHBIE METAIIBD)
Ha6op «Oxkcuapl MeTamioBy

Hab6op «I'uapoxcuabiy

6.5. | UaaukaTopsr: ®denondranenn

MeTunoBelii OpaHKEeBBIN
®enongranenHoBas dymara
MeTtunoBasi opanxeBasi Oymara

VYHuBepcaibHas Oymara

7 IMeyaTubie mocoous

7.1. | IledyaTHbie mocoOus KomIekT nopTperoB y4eHbIX XUMUKOB
Cepus TaOaMI 10 HEOPTAHUYECKOW XUMHUU
Cepust TaOIMII 10 OPraHUYECKON XUMUHU

CepI/IH Ta6J'II/II_I M0 XUMHUYCCKUM IIPOU3BOJACTBAM

OcHaleHHOCTh 00Pa30BaTe/ILHOIO NpoLecca y4eOHbIM 000py10BaHHEM [1JIsl BBIIIOJIHEHHUS
NPAaKTHYeCKUX BH/I0B 3aHATHH, pa0doT o xumuu (0a30BbIil YPOBEHb)

8 ki1acc
Tema nabopatopHbIX
OIILITOB WU .
Heo0Oxoaumeblii MUHUMYM (B pacueTe 1 KOMILIEKT Ha 2
IPAKTHYECKUX PaboT cobxoa yM (B pacuere | komre axt
YEJIOBEKA)

JlabopaTopHbIe ONbITHI

Ne 1 3nakomcTBO € BemectBa. bunapHble coeqMHEHUS: BOAA, OKCHUJT KaJIbIIHSL.
oOpasmamu  BemecTB | OcHOBaHMS (TB.): THAPOKCUJ HATpUsA, THIPOKCHJ Kajus,
Pa3INYHBIX KJIACCOB | THAPOKCHA Kanmbius. Kuciorel (p-pbl): cepHas KHCIOTa,
COJIsiHAsl KHUCJOTa, a3oTHas kuciorta. Conu (TB.): XJIOpHA
HaTpusl, KapOOHAT Kanblusl, hocdaT KanbLUs

Ne 2 Paznenenune Ob6opynoBanue: BOPOHKHM,  JICIUTENIbHBIE  BOPOHKH,
cMmeceit XUMHNYECKHUEC CTaKaHBbI, YHallKn JAJIA BbBIITApUBaHUA,
CTEKJISTHHBIE TTAJIOUKH, (PUIBTPBI OyMa)kHbIE, CIIUPTOBKH.




Ne3 CpaBuenue
CKOPOCTH HCIIAPEHUS
BOJIBI ¥ CITUPTA 10
MCYE3HOBCHHIO HX
Kareypb Ha
(GUIBTPOBAIBHON
Oymare

O6opynoBanue: GpuabTpoBagbHas Oymara, TUMETKH WA
KalUIsIphl (CTEKJISIHHBIE TPYOOUKH, TTAJIOUYKH).

BemiecTBa: cniupT 3TUIIOBBIA.

Ne 4 Oxkucnenune mequ
B IUIaMEHU
CIIUPTOBKHU WJTU
TOpPEKU

O60py,[[OBaHI/I€Z CIIMPTOBKHU, TUT'CIIbHBIC IITUIIIBI.

BemiectBa: menHast npoBoJIOKa.

No 5 TlomyTHEHUE
WU3BECTKOBOM BOJBI OT
BbI/IBIXaEMOT'0
YTJIEKUCIIOTO ra3a

Ob6opynoBaHue: XMMUYECKUE CTAKAHbI, CTEKJISIHHBIE
TPYOOUKH.

BemectBa: rTuIpoKCHI KaabIHs.

No 6 Tlonyuenue

YTJIEKUCIIOTO ra3a
B3aNMOJICHCTBHEM
COJIbI U KHUCIIOTEI 6

O6opynoBanue: MPOOUPKHU (XUMUIECCKHIE CTAKAHBI),
CIUPTOBKH, JIy4HHbI. BemecTBa: TBepable KapOOHAThI
(xanbmmst) , pazbaBieHHast coystHast (YKCyCHasl, CepHast)
KHCIIOTA.

Ne 7 3amemienue
MEJIH B PacTBOpPE
xmopuaa meau(ll)
KeETe30M

O6opynoBanwe: MPOOUPKHU (XUMUICCKUE CTAKAHBI).
BemecTBa: jxene30 mopouok (cTaiabHON I'BO3/1b), pAaCTBOP
xmopuaa meau (11).

Ne 8 Peaknmu,
XapaKTepHBIE IS
pacTBOPOB KUCIIOT
(conmstHOM WM
CEpHO)

O6opynoBanue: mpoOUpPKHU, CIUPTOBKHU. BermecTna:
pazbaBiieHHas colsiHas (CepHasi) KUCIOTa; pacTBOP
TUAPOKCHUAA HATpUA (Kajus); IMHK, MeJb (TIOPOIIOK UITH
MeJHasl MPOBOJIOKA), OKCU KaJbLUs (OKCHI MEIH ), TBEPIbIii
KapOOHAT KaJbIMs WU HATPUsI, HIUKATOPHI (JJAKMYC,
dbenondTanenn).

Ne 9 Peaknum,
XapaKTepHBbIE IS
pacTBOPOB IIETOYEH
(ruapoxcua HaTpHUs
WJIH KaJIus )

O6opynoBanue: MpoOUPKH, CITUPTOBKH. BerecTBa: pacTBop
THIIPOKCHIA
(cepHast) kuclOTa; pacTBop XJopuaa (cynbdara) Meau uiu
xjopujga (HUTpaTra) aJlOMUMHHUS, HWHAUKATOPHI (JaKMyc,

HaTpus (kanus), pa30aBieHHas COJsSHas

¢benondranenn)

Ne 10ITonyuenune
HEPAaCTBOPUMOTI'O
OCHOBaHUs
(ruppokcua Mean)

Ob6opynoBanue: nmpodbupku. BemecTa: pacTBOp rUapOKCHIA
HaTpus (Kajusi), pacTBOp xjopua (cynbdara) Meau.

Nel1Peakimu,
XapakTepHbIe JIs

Ob6opynoBanue: mpoOupkH. BerecTBa: pacTBOp THAPOKCUAA
HaTpust (Kanusi), pa3OaBiIeHHAsl COJsIHAs (CepHas) KHUCIOTa;




pacTBOpPOB cotei(
XJIOpUJa MEJIN)

pacTtBop xJyopuaa (cynbdara) Mean Wiu XJopuaa (HUTpaTa)
AIIOMUMHMUS, HHAUKATOPHI (JTakMyc, GpeHondranenn)

Ne 12 Peaknun,
XapakTepHbIE IS
OCHOBHBIX OKCHJIOB
(oxcuaa KanbIys)

O6opynoBanne: mpodbupku. BemecTBa: OKCUA KaJbIHs,

pasOaBieHHass coisgHas (CepHas) KHUCIOTa, WHIUKATOP

¢benondranens (yHUBepCATbHBIA HHIUKATOD).

Ne 13 Peaknun,
XapaKTepHbIE ISt
KHCIIOTHBIX OKCHIOB
(oxcuma yriepoa(1V))

O6opynoBanue: mpuboOp is TMONydeHUs: raza (mpoOKu ¢
ra300TBOAHBIMH TPYOKaMH), poOupKu. BemecTsa: TBepablii
kapOoHaT pasz0aBiieHHAs
pacTBOp THIPOKCHUIA HATPUS (KaJIHsl), HHIUKATOPHI JJAKMYC U
dhenondTanenH

KaJlblus, COJsIHass  KHUCJIOTa,

IIpakTHyeckue padoTbl

No 1 [Tpuemsi
oOpareHus c
71a00paTOPHBIM
o0opynoBaHrueM

O6opynoBanue: IITaTUB  J1TAaOOPATOpPHBIA,  CIOUPTOBKA,
CIIMPTOBKA, XUMHUECKas Imocyaa (ImpoOHMpKa, CTaKaHBbI,
KOJIOBI 1. ).

Ne 2 HaOmronenus 3a
W3MEHEHUSIMH,
MIPOMCXOASAIIMMU C
ropsIlen CBe4Yoil, U
UX OMUCAHHE

O60py,[[OBaHI/IeZ CBCYa CTCApHUHOBAaiA, IPCAMCTHOC CTCKIIO,
THUT'CJIBHBIC ITUIILBI, CTCKIIIHHAA pr6oq1<a.

Ne 3 AHanu3 moYBEI U

O6GopynoBaHue: CHOUPTOBKA, MPEIMETHOE CTEKJIO, Koiba

BOJBI KOHMYECKas (XMMHYECKUN CTakaH), BOPOHKA, CTEKIJISTHHAs
najgouka, GuiIbTp OyMa)KHBIN, TUTE€IbHBIE UL

Ne 4 TIpuznaku O6opynoBanue: CIIUPTOBKH, TUT€JILHEIE IITUTIIEL,

XUMUYECKUX Peakluid | XUMUYECKUA CTakaH, Jy4uHa, mpobupku. Bemecrsa:
TBEpAbI KapOoOHAT Kanblus (Mpamop), pa30OaBieHHas

COJIsIHAas KUCIIOTa, PAacTBOPBI TMAPOKCHJA HATpus (Kayus),
xnopuaa xenesa (l1l), ponanuaa kanus, kapOoHaTa HaTpus,
XJIOpU/1a KaJIbLIUs.

No 5 TlpuroroBnenue
pacTBOpa caxapa c
ONPENCICHHON
MacCOBOH JoJieH

OObopynoBaHue: Bechbl aHAIUTUYECKHE, HAOOP Pa3HOBECOB
(Becbl DIIEKTPOHHBIE), MEPHBIH LWIMHIDP, XUMHYECKHM
CTakaH (KOHWYecKas Koy0a), CTEKJITHHAs MAJI0UKa.

Ne 6 CoiicTBa
KHCJIOT, OCHOBAHHIA,
OKCHJOB U cojiei

O6opynoBanue: TPOOUPKH, TPOOKH C Ta300TBOJHBIMU
TpyOKaMH, CIIUPTOBKHU. BemecTBa: cepa KpucTayutndeckas,
IMUHK, MCJIb, )KEJIC30, OKCUJ KaJIbI[UA, OKCUJ MEIH, PaCTBOPHBL
COJISTHOM KHCJIOTBI, CEPHON KHCJIOTBI, THAPOKCHIA HATPHS,

cynbdara sxeneza (1), xmopuna xeneza (Il), xmopung mean




().

Ne 7 Pemenune
3KCHepI/IMeHTaJIbHBIX
3a7a4

O6opynoBanue: NpoOUPKHU, CITUPTOBKHU, TUTEIbHBIE IIUIIIBI.
BemecTBa: cepa, IMHK, jKene30, MEIb, AIFOMHHHA, OKCHUJ
MEJIM, PAaCTBOPBI COJITHOM KHCJIOTBI, CEPHOW KHUCJIOTHI,
AQ30THOW KHCIIOTHI, XJIOPUAA MAarHus, XJopuaa Oapws,
XJIOpHUJa IWHKA, TUAPOKCHIA HATpus, cCyibdara Kamus,
cynbara memau, cyiabdura HaTpus, cyiabduma HaTpws,
kapOoHaTa HaTpus, KapOoHaTa Kajus, HHUTpaTa IIMHKa,
HUTpaTa CBUHIA, Qocdara Kaaus, HoAu1a Kaaus




