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1.IHosicHuTEILHAS 3ANMCKA:

Hasganue, aBTOp 1
TOJ U3JaHUs
aBTOPCKON ydeOHOU
pOrpaMMEl, Ha
OCHOBE KOTOpOM
pa3zpaborana Pabouas

Xumus. Paboune nporpammel. [Ipeamernas nuaust yaeouukos I. E.
Pynsutuca, ®. I'. ®enpamana. 8—9 Kiacchl : mocodue s yuuTenei
obmieoOpasosar. opranm3anuii / H. H. T'apa. — 2-e u3zn., nom. — M. :
[Tpoceemenue, 2013. — 48 ¢. — ISBN 978-5-09-026898-1

nporpamma

[lenn nanHOM JlanHas paboyas mporpamMma peanusyercs B yueOHHUKaxX JUIs
[IPOrPaMMBI o0uieoOpa3oBarenbHbIX yupexaeHuil aBropos I'. E. Pynsutucau @. 1.
00y4eHus B 00s1acTu denpnmana «XuMHUA. 8 Kitace» U «XUMHUA. 9 Ki1acey.

dbopmupoBaHus Pabouas mporpamMma packpbiBaeT coepkanue o0yueHust XuMun B 8—9

CHCTEMBI 3HAHHM,
YMCHHM.

KJ1accax o0mieo0pa3oBaTeNbHbIX YUpexaeHuid. OHa paccuntana Ha 140
g B roj (2 4 B Henenmo). Paboyas mporpamma 1o XMMHUH COCTaBIICHA HA
OCHOBE:!

dyHIaMEHTAIILHOTO sAJIpa COAEPKaHus 001Iero 00pa3oBaHus;
TpeOoBaHUil K pe3yibTaTaM OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM
POTPaMMbI OCHOBHOTO OOIIIET0 00pa30BaHUsl, IPEICTABICHHBIX B
denepanbHOM rocyJapCTBEHHOM 00pa30BaTEIbHOM CTaHAapPTE 0OIIEro
00pa3oBaHUs BTOPOTO [TOKOJICHUS;

MPUMEPHOU MPOrpaMMbl OCHOBHOT'O 00111ero 00pa30oBaHusl 10 XUMUU;
IPOTPaMMBbI Pa3BUTHSI YHUBEPCATbHBIX YUEOHBIX JICHCTBHIA;
MPOrPaMMBbI TyXOBHO-HPABCTBEHHOT'O Pa3BUTHUS U BOCIIUTAHUS
JMYHOCTH.

OnHo¥ U3 BaKHEHIINX 3a/1a4 OCHOBHOTO 00111ero 00pa3oBaHus
SBIISICTCS IOJTOTOBKA 00YYArOMUXCst K OCO3HAHHOMY M OTBETCTBEH-
HOMY BBIOOPY KU3HEHHOT'0 U IpoeccuoHanpHOro nytu. Odyyaro-
IMECS TOJDKHBI HAYUYUTHCSI CAMOCTOSATEIBHO CTaBUTh LIEJH U OIpee-
JSITh MYTH UX JOCTHXKEHUS, UCTIOIb30BaTh IPHOOPETEHHBIN B IIKOJIE
OTIBIT B PEAJbHOM JKU3HU, 32 paMKaMy y4eOHOTO Tporiecca.

XuMus Kak y4eOHbIH MpeIMeT BHOCUT CYIIECTBEHHBIN BKJIal B
BOCIIMTaHHE U Pa3BUTHE 0OYUAIONIMXCS; OHA TPH3BaHa BOOPYKHUThH MX
OCHOBaMM XMMHUYECKHUX 3HAHUN, HEOOXOJMMBIX JJIsl TIOBCEIHEBHOI
YKU3HU, 3aJI0KUTh (DYHJAMEHT JIJIs TATbHEHIIIEr0 COBEPIIICHCTBOBAHHMS
3THUX 3HAHUH, a TaK)Ke CIOCOOCTBOBATH 0€30IaCHOMY TMOBEACHHUIO B
OKpY’Kalomien cpezie u 6epeskHOMY OTHOIICHHUIO K HEM.

Hacrosimas nporpaMma BKJIIOYAeT CIEIYIOLIUE pa3aebl:

1) ocHOBHOE COJIepKAHKE;

2) TeMaTHYECKOe [IAHUPOBAHUE;

3) yueOHO-MeToIuueCKOe 00eCeYeHrne yueOHOro porecca;

4) oxxugaemMble pe3ybTaThl 00yUCHHSI.

3agaun JaHHOU
MPOTPaMMBI
oOydeHus B obmactu
dbopMupoBaHus
CHCTEMEBI 3HaHUIA,
YMEHUM.

3aoauamu xumuueckozo obpazosarus IBISIOTCS:

Ha 0CBOCHHE BAKHEHIINX 3HAHUI 00 OCHOBHBIX ITOHATHAX U 3aKOHAX
XUMHH, XUMHYECKON CHMBOJIHKE;

Ha OBJIAACHUE YMECHUAMU Ha6J'IIOJIaTB XUMHNYECKHUE ABJICHUS,
MPOBOANTH XUMHUYECKHI SKCIIEPUMEHT, TPOU3BOIUTH PACUETHI HA
OCHOBE XMMHUYECKUX (OPMYJI BEIIECTB U YPAaBHEHUN XUMHUYECKUX
peaxkuuii;

Ha Pa3BUTHUE ITO3HABATCIIbHBIX MHTCPECOB N UHTCIJICKTYAJIbHBIX
CHOCOOHOCTEH B Ipolecce MPOBEICHHsI XUMUYECKOT0 IKCIIEPUMEHTA,




CaMOCTOSITENIbHOTO MPUOOPETEHHsI 3HAHUM B COOTBETCTBUU C BO3HU-
KAIOIIUMU KU3HEHHBIMU TOTPEOHOCTIMU;

Ha BOCNIMTAHME OTHOILIEHUS K XMMHHU KaK K OJTHOMY U3 (yH-
JTaMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY 00I111e-
YEJIOBEUECKOU KYJIbTYPHI;

Ha MPUMeHeHHUe NOJIyYeHHBIX 3HAHUI U yMeHu# 11 6e3011acHOTO
MCIIOJIb30BaHUs BEUIECTB U MAaTEPHUAJIOB B OBITY, CETCKOM XO3SIMCTBE U
Ha MPOU3BOJCTBE, PEILIEHUS IPAKTUUECKUX 33/1a4 B TIOBCETHEBHOM
KU3HH, IPEAYNPEKICHUS IBJICHUN, HAHOCSIIMX BPEJ 30POBbIO
YeJI0BEKa U OKPYKAIOLIEH cpelie.

Heans TP: pazBurus y 00yyaromuxcsi eCTeCTBEHHO-HAYYHOM,
MaTeMaTH4ecKoi, HHGOPMALHOHHO I'PAMOTHOCTH,
(opMHUpPOBAHUA KPUTHYECKOI0 U KPEATHBHOI'0 MBbIILJICHUS,
COBEpPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOM
HANPAaBJIEHHOCTH, a TAKKe JJIA NPAKTUHYECKO 0TPadOTKN
y4eOHOro MaTepuaJa 1o yue0HbIM npeameram «@uzukay,
«Xumusy», «buosorusa» .

YyebHo-
METOIUYECKUN
KOMILJIEKT.

Pynsutucl.E. Xumusa: 9 ki, yueo, n1s o0uieodpasonar.
yupexaenuit / I'. E. Pymsuruc, ®@. F. ®enpaman. — M.: [Ipocse-
menne.2019r

Xumusi: 9 Ki1.: SIEKTPOHHOE MPUIIOKEHUE K YICOHUKY.

I' ap a H. H. Xumus. Pa6oune nporpammer. [IpeameTHas auHus
yuebnukoB F. E. Pymsutuca, ®@. F. ®enpamana. 8—9 knaccsr / H. H.
I'apa. — M.: [IpocBemenne.2013r

['abpycesa H. U. Xumusi: pabouas terpanap: 9 ki. / I1. WM. 'abpyceBa. —
M.: IIpocBemienue.

I'a p a H. H. Xumus: 3a1auHuk ¢ «oMomHukom»: 8—9 kit / I1. I1.
I"apa, I1. U. T'abpyceBa. — M.: [IpocBerenue.

Panmenxuii A. M. Xumusi: aunaktuueckuit marepuan: 8—9 k. / A.
M. Papenxuii. — M.: [Ipocsenienue.

I'apa H.H. Xumus. Ypoxku: 9 k1. / H. H. T'apa. — M.: [IpocBerenue.

Becnanos I1.U., lopodeeB M.B. Memoouueckoe nocooue
Peasm3anus o0pa3oBaTe/IbHBIX IPOrPaMM €CTECTBEHHOHAYYHOH M
TeXHOJIOTH4eCKOH HANIPABJICHHOCTEH 0 XUMHUH C HCIOJIb30BAHHEM
o0opynoBanus nenrpa «Touka pocra» Mocksa, 2021

KonnuecTBo yueOHBIX
4acoB, Ha KOTOPOe
pacCcUUTaHO U3YyYEHHE
npeaMera, Kypca, B
TOM YHCJIE
TEMaTHYECKOE
pacIpeieIeHUe 4acoB
Y KOJINYECTBO YacoOB

KoJsin4ecTBO y4e0HbIX YACOB, HA KOTOPOE PACCUNTAHO U3YUYCHUE
Kypca — 70 yacoB (2 yaca B HEJIENIO U3 HUX 3 4 — pe3epBHOE BpeMs)
MHuoroob6pa3ue XumMudeckux peakiui (15 1)

MHuoroo6pa3ue BemecTs (43 )

Kpatkuii 0030p BakHEHIINX OpraHMYecKux Bemiects (9 u)
[TpakTuyeckux padbot 7

KonTponbubix padot 3




TUTSE IPOBE/ICHUS
KOHTPOJIbHBIX,
1a00paTOPHBIX,
NPAaKTUYECKUX paboT.

®opMbl OpraHu3auu
yueOHOro Ipolecca.
DopMBbI TEKYIIETO
KOHTPOJISI 3HAHUU
yqamuxcs (TeKyIui
KOHTPOJIb — TEKYILHH,
YETBEPTHOU U
MOJIYTO0BOM
KOHTPOJIb,
IIPOMEXKYTOUHAs
aTTecTalus — UTOT 3a
yueOHBIN TO1)

Opranu3anus y4e0HOro npoiecca no Kypey Xumus 8-9
IperoiaraeT clieAyronme (GopMbl U UX COUCTaHHE:

VYpok u3y4eHuss HOBOro Marepuana, KOMOMHUPOBAHHBINA YPOK,
71abopaTOpHbIE U MPAKTUYECKUE paOOTHI, YPOKU TIOBTOPEHHS U
KOHTPOJISI ©3y4EHHOI'O 110 TeME U KypCy B LIEJIOM.

@DopMBI TEKYIIET0 KOHTPOJISI 3HAHHIA: CAMOCTOSTEIbHBIC Pa0OTHI;
(GpOHTANIBHBIN U UHANBUAYAIBHBIA ONPOC; OTYETHI MO MIPAKTUYECKUM
paboTtam; TBOpUECKHUE 3a1aHus (3auTa peepaToB U MPOEKTOB,
MOJICJINPOBAHHE MTPOLIECCOB U OOBEKTOB).

MeTtoauueckue aclieKThl IPEnoiaBaHus Kypca XUMHU:

B pamkax npenoaaBaHusi Kypca XMMUU MOTYT ObITh OCBOEHBI U

3¢ PEKTUBHO UCIIOIB30BaHBI COBPEMEHHBIE HH(POPMAITMOHHBIE U
KOMMYHHUKAIIMOHHbIE TEXHOJIOTUH (HA 3JIEMEHTapHOM YpPOBHE).
®opMBbI KOHTPOJIS

KonTpoJb pe3ybTaToB 00y4eHHus B COOTBeTCTBHH ¢ AaHHO# OII
NpoBOAUTCH B (JopMe NMCbMEHHBIX H IKCIIePUMEHTAJILHBIX padoT,
npeanosaraercs NpoBeJeHue NPpoOMe:KyTOYHOH M UTOTOBOM
aTTrecTaluu

OneHouHbIE CpesicTBA
PaGoueii mporpaMMbl

I'abpycesa I1. . Xumusi: pabouas terpaap: 9 ki. / I1. WM. 'abpyceBa. —
M.: IIpocaenieHue.

I' a p a H. H. Xumus: 3agaunuk ¢ «momourHruKkoM»: 8—9 ki. / H. H.
I"apa, I1. W. T'abpyceBa. — M.: IIpocBerienue.

Pageunkuit A. M. Xumus: nunaktTadeckuit matepuai: 8—9 ki / A.
M. Papenxuit. — M.: [IpocBerienue.

I'apaH. H. Xumus. Ypoxku: 9 k. / H. H. 'apa. — M.: IIpocBemienue
Bbecnagos I1.U., Jopodees M.B. Memoouueckoe nocooue
Peasm3auus o0pa3oBaTeIbHBIX IPOTPAMM eCTECTBEHHOHAYYHOH 1
TeXHOJIOTH4eCKOH HANIPABJICHHOCTEH 0 XUMHUH C HCIOJIb30BAHHEM
odopynoBanus neHrpa «Touka pocra» Mocksa, 2021

Z.HJIaHI/IDVQM])Ie peE3vJabTATbI

N3ydyeHnne XuMuKM B OCHOBHOM IIKOJIE JAET BO3MOXKHOCTb JIOCTUYb CIIEIYIOIINX PE3YJIbTATOB B

HaIlpaBJICHUU JIMYHOCTHOI'O Pa3BUTH:

® - BOCIIMTAaHHUC pOCCHfICKOfI rpan(ﬂchxoﬁ HACHTUYHOCTU: IATPHUOTU3MA, 1100BU U

yBakeHHsI K OTeuecTBy, 4yBCTBA TOPIOCTH 3a CBOO PouHy, 3a pocCHIICKyIO

XUMHUYECKYIO HAYKY;

e - $hopMUPOBaHHE LIETOCTHOTO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOM MPAKTUKH, a TAK)KE COIUATLHOMY,

KYJBTYPHOMY, SI3bIKOBOMY M TyXOBHOMY MHOT000Pa3HI0 COBPEMEHHOTO MUPA;

® - (I)OpMI/IpOBaHI/IC OTBCTCTBCHHOI'O OTHOHICHUSA K YYCHUIO, TOTOBHOCTH U CIIOCOOHOCTH K

CaMOpa3BUTHIO 1 CAMOOOPA30BAHUIO HA OCHOBE MOTHBAIIMHU K O0YUCHHUIO M IO3HAHHMIO,




BBIOOPY MPpodUILHOTO 00pa30BaHMs HAa OCHOBE MH(OpPMAITUU O CYIIECTBYIOMUX Mpodec-
CHSIX ¥l IMYHBIX MPO(EeCCHOHANBHBIX MPEANOYTECHUN, 0CO3HAHHOMY IIOCTPOEHUIO
MHAUBUAYaJIbHON 00pa30BaTeIbHON TPAEKTOPUH C YUETOM YCTOWUUBBIX
II03HABATEJIbHBIX HHTEPECOB;

e - ¢hopMUpOBaHHE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B 00pa30BaTeIbHOM,
00LIECTBEHHO MOJIE3HOM, yueOHO-UCCIIeI0BATEeNIbCKON, TBOPUECKON U IPYrUX BUAX
NeSITEIbHOCTH;

e - (opMUpOBaHKE TOHUMAHUS IEHHOCTH 3JI0POBOTO M Oe30macHOro 0dpasa KH3HHU;
YCBOCHHUC IMMPAaBUII NHAUBUAYAJIbHOTO U KOJIJICKTUBHOT'O 6630HaCHOI‘O IIOBCACHUA B
Ype3BBIYANHBIX CUTYAIUSIX, YIPOXKAIOIINX KU3HU U 3I0POBBIO JIFOJICH;

e - (opMupoBaHue MO3HABATEILHON U UH(DOPMAITMOHHOM KYJIbTYPHI, B TOM YHCIIE
Pa3BUTHE HABBIKOB CAMOCTOSATEIHLHOU PabOTHI C Y4EOHBIMH ITOCOOUSMU, KHUTAMU,
JIOCTYITHBIMUA MHCTPYMEHTAMH M TEXHUYECKHUMH CPEJICTBAMU UH(POPMAIIMOHHBIX
TEXHOJIOTHIA;

o - q)OpMI/IpOBaHI/Ie OCHOB 3KOJIOI'MYCCKOI'0 CO3HaHMA Ha OCHOBC IIPpU3HAHWA HCHHOCTH
JKU3HHU BO BCeX €€ IPOABJICHUAX U HCO6XOI[I/IMOCTI/I OTBCTCTBCHHOI'O, 6epe>KHor0
OTHOIICHHA K oxpy;xafomeﬁ cpeac;

® - pa3BUTHE TOTOBHOCTH K PELICHHUIO TBOPYECKMX 33]1a4, YMEHHS HAXOAUTh a/ICKBAaTHbIE
CHOCOOBI TOBEJICHHS U B3aUMOJICHCTBUS C MapTHEPAMU BO BpeMsl yueOHOM 1 BHEY4eOHOM
JeSITeIbHOCTH, CIOCOOHOCTH OLIEHUBAThH MPOOJIEMHBIE CUTYALUU U OIIEPATUBHO NPHHHU-
MaTbh OTBETCTBEHHBIE PEILICHKS B PA3JIMYHBIX IPOAYKTUBHBIX BUAAX AEATEIbHOCTH
(yueOHast mOMCKOBO-UCCIIEA0BATENbCKAs, KITyOHAas!, TPOEKTHAasI, KPYXKKOBas U T. I1.).

MertanpegMeTHBIMU pe3yIbTaTaMH OCBOEHHSI OCHOBHON 00pa30BaTeNbHON POrpaMMBl
OCHOBHOT'O 00111ero 00pa3oBaHUs ABISIOTCS:

] OBJIaJICHHUEC HAaBbIKaAMHU CaMOCTOATCIBHOI'O HpI/I06peT€HI/I$I HOBBIX 3H3HI/II>1, opranu3anvn
y‘Ie6H0fI ACATCIIbBHOCTH, ITIOUCKA CPCACTB eé OCYHICCTBJICHUA,

. YMEHHE TUIAHUPOBATh IYTH TOCTHIKEHUS IIeTIeil Ha OCHOBE CaMOCTOSITENIbHOTO aHATN3a
YCIIOBUH U CPEJICTB MX JIOCTUKEHUS, BBIACATH aJIbTEPHATUBHBIE CIIOCOOBI TOCTUKEHUS LIENU U
BbIOMpaTh Hanbosee 3PPEeKTUBHBIN CIIOCOO, OCYLIECTBIATH T0O3HABATEIbHYIO PE(IEKCHIO B
OTHOILIEHUU JACHCTBUI 10 pelIeHHI0 YUeOHbIX U M03HAa"BaTeNbHBIX 3a/1a4;

] YMCHHC TOHUMATh HpO6HCMy, CTaBUTBH BOIIPOCHI, BBIABUI'ATh TUIIOTE3Y, NaBATh
ONIPCACIICHUA IIOHATHAM, KHaCCI/I(bI/ILII/IpOBaTB, CTPYKTYpPHUPOBATh MAaTCpUuall, IpoOBOAUTH
9KCIICPUMCHTBI, apryMCHTUPOBATH CO6CTBCHHYIO IMO3UIIHIO, (I)OpMy.]'IHpOBaTB BBIBOAbI U
3aKJIIOYCHUA,

. YMEHHUE COOTHOCHUTH CBOU JIEUCTBUS C INIAHUPYEMBIMU PE3YIbTaTaMH, OCYILLIECTBIISTh
KOHTPOJIb CBOEH IeATEIHHOCTH B TPOIIECCe JOCTHKEHHSI PE3yNIbTaTa, OMPEIesTh CIIOCOOBI
JIEHCTBUI B paMKax MpPeUI0KEHHBIX YCIOBUH U TpeOOBaHUM, KOPPEKTHUPOBATH CBOU JCHCTBHS B
COOTBETCTBUU C U3MEHSIOIIECHCS CUTYallUEH;



. (bopMHpOBaHUE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIB30BaHUSI HHCTPYMEHTOB
U TEXHUYECKUX CPEJICTB HH(POPMAIMOHHBIX TEXHOIOTHI (KOMIBIOTEPOB U IPOrPAMMHOTO
obecrieueHust) Kak MHCTPYMEHTAJIbHOW OCHOBBI Pa3BUTHSI KOMMYHUKATUBHBIX U
MO3HABATEIILHBIX YHHBEPCATBHBIX YICOHBIX JCHCTBHIA,

] YMCHHC CO34aBaThb, IPUMCHATL U HpeO6pa3OBBIBaTL 3HAaK1 U CUMBOJIbI, MOACIN U CXCMbI
AJId pCUICHU A y‘IC6HBIX 1 IMO3HAaBAaTCJIbHBIX 3a1a4,

. YMEHHUE U3BJIEKAaTh HHPOPMAIUIO U3 Pa3IMYHBIX HCTOYHHUKOB (BKJIIOYAs CPEICTBA
MaccoBOW MH(POPMAaLIUK, KOMIAKT-TUCKH Y4eOHOr0 Ha3HaYeHHsI, pecypchl IHTepHeTa),
CBOOOJTHO MOJIL30BATHCS CIIPABOYHOM JINTEPATYPOil, B TOM YHCIIE U HA AJIEKTPOHHBIX HOCUTEIISX,
co0II01aTh HOPMBI MH(POPMALIMOHHON N30UPATEIILHOCTH, STHKH;

. YMEHHE Ha IPAKTUKE M0JIb30BaTHCSI OCHOBHBIMU JIOTMUECKUMU IPUEMAaMU, METOAAMHU
HaOJII0IeHNUS, MOJICTTMPOBAHUS, OOBSCHEHHS, PEIICHUS TPOOIeM, IPOTHO3UPOBAHUS H JIP.;

(] YMCHHUEC OPTaHU30BaATb CBOIO )XU3Hb B COOTBCTCTBHU C ITPEACTABIICHHUAMUA O 3J0POBOM
oOpa3e )KM3HH, ITpaBax U 00A3aHHOCTSAX IPAXKAAHUHA, IEHHOCTAX OBbITHS, KYJIbTYpPbI U
COIIMATLHOTO B3aNMMO/ICHCTBHUS,

° YMCHUCEC BBIIOJHATD IIO3HABATCIIBHBIC U ITPAKTUYCCKUC 3aJJaHUs, B TOM YUCJIC IIPOCKTHLIC,

. YMEHHUE CaMOCTOSITEIbHO U aPT'yMEHTHPOBAHHO OLICHUBATh CBOU JIEHCTBUS U IEHCTBUS
OJIHOKJIACCHUKOB, COZEP>KaTEIIbHO 00OCHOBBIBAS IPABUIBHOCTh WIIM OLIMOOYHOCTD PE3yJIbTaTa U
crocoba neicTBUS, aJIeKBaTHO OLIEHUBATh OOBEKTUBHYIO TPYIHOCTb KaK Mepy (PaKTHUUYECKOTO
WIN TIPEATIONIaraeMoro pacxoja pecypcoB Ha pelIeHHUe 3a1a4H, a TAKKe CBOU BO3MOXKHOCTH B
JOCTH>KEHUH LIENIH ONIPEIEIEHHON CII0KHOCTH;

. yMeHue paboTath B rpyrine — 3QGEeKTUBHO COTPYIHUYATH U B3aUMOJICCTBOBATh Ha
OCHOBE KOOPJUHAIIMU PA3IUYHBIX MO3UIUHN TTPHU BHIPAOOTKE OOIIETO PEIIeHHs] B COBMECTHOM
JeATeTLHOCTH; CIIyIIaTh NapTHEPA, (POPMYITUPOBATH U ApTyMEHTHPOBATH CBOE MHEHHE,
KOPPEKTHO OTCTauBaTh CBOKO MO3ULIUIO U KOOPAUHUPOBATH €€ C MO3UILIMEN MAapTHEPOB, B TOM
YHCIie B CUTYallil CTOJIKHOBEHHSI HHTEPECOB; MTPOYKTUBHO pa3peniaTh KOHQIUKTH Ha OCHOBE
y4€Ta UHTEPECOB U MO3ULIUNA BCEX €r0 YUaCTHUKOB, TOUCKA U OLICHKU albTEPHATUBHBIX
croco60B pa3pemnieHus: KOHPIUKTOB.

[MpeamerHbIMU pe3ysibTaTaMu 0cBoeHHsSE OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMbl OCHOBHOTO
o011ero o0pa3oBaHus SBISIOTCSA:

] (I)OpMI/IpOBaHI/IC MEPpBOHAYAJIbHBIX CUCTEMATU3UPOBAHHBIX HpeI[CTaBJIeHI/Iﬁ O BCIICCTBAX,
UX IPCBpalICHUAX U ITPAKTHYICCKOM NMPUMCEHCHUU,; OBJIAACHUC MMOHATUNHBIM arrapaTom u
CHUMBOJIMYCCKUM A3bIKOM XWUMHH,;

] 0CO3HAaHHE 00BEKTUBHON 3HAUMMOCTH OCHOB XUMHUUYECKOI HAaYKH KakK obactu
COBPCMECHHOI'O €CTCCTBO3HAHM A, XUMHUYCCKUX npeBpameHHﬁ HCOPTaHNUYCCKUX U OPTraHNUYICCKUX
BEIIIECTB KaK OCHOBBI MHOTHX SIBJICHUM KUBOM M HEXKUBOM IMpUPOABI; yTJIy6J'ICHI/Ie
HpCIlCTaBJ'ICHI/Iﬁ 0 MaTCpUaJIbHOM CAUHCTBC MUPA,

U OBJIQJICHHUE OCHOBAMH XUMHUYECKOM T'paMOTHOCTH: CIIOCOOHOCTBIO AHAJIU3UPOBATH U
00BEKTHBHO OLICHUBATH )KXU3HCHHBIC CUTYyallUH, CBA3aHHBIC C XHMHCﬁ, HaBBIKAMH 0€30I1aCHOTO



oOpallieHus ¢ BeIeCTBaMU, UCTIOIb3YEMbIMU B TIOBCETHEBHOM KU3HU; YMEHHEM aHATU3UPOBAThH
U TUTAHUPOBATh YKOJIOTMYECKU O€30MacHOE MOBEACHHE B LIETSIX COCPEKEHUS 3T0POBhS U
OKpYKarollEeH Cpeibl;

. (hopMUpOBaHHE YMEHHI YCTAHABIMBATE CBS3H MEXKAY PeabHO HAOIO1aeMbIMH
XUMHUYECKUMH SIBIICHUSIMH U TIPOIIECCAMU, TIPOUCXOASIIUMU B MUKPOMHPE, OOBSICHATH TPUUNHBI
MHOT000pa3usi BELIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTAaBa M CTPOCHUS, a TAKKE
3aBHCUMOCTb IIPUMEHEHHUS BEIECTB OT UX CBOMCTB;

(] HpI/IO6peTeHI/Ie OIIbITAa UCITIOJIL30BAHUA PA3JIMYHBIX MCTOAOB U3YUCHU BCILICCTB,
Ha6JIIOI[eHI/ISI 34 UX MMPEBPALICHUAMUA IIPU MPOBCACHUN HCCIIOKHBIX XUMHNYCCKUX SKCIICPUMCHTOB
C MCIOJIB30BAaHUEM JTA0OPATOPHOTO 000PYIOBAHUS U MPUOOPOB;

. YMEHHE OKa3bIBaTh IIEPBYIO IOMOLIb IIPU OTPABJICHUSX, OKOTaX U APYTrUX TpaBMax,
CBSI3aHHBIX C BELIECTBAMU U Ja0OPATOPHBIM 000PYOBaHHUEM;

. OBJIa/IeHUE MPUEMaMU pabOTHI ¢ HH(OPMAIHEH XUMUIECKOTO COIEPIKAHMS,
IpEeCTAaBICHHON B pa3HOl Gopme (B BHIE TeKcTa, popmyi, rpadKoB, TAOINIHBIX JaHHBIX,
cxem, Gororpaduii u p.);

. CO3JIaHME OCHOBBI JJIs1 JOPMHUPOBAHUS HHTEPECA K PACIIUPEHUIO U YTITYOJICHUIO
XUMHYECKHX 3HAHUW U BHIOOPA XUMHUH KaK MPO(PUIBHOTO MpeMETa MPH MEPEX0ie Ha CTYIEHb
cpenHero (MoHOT0) 001Iero 00pa3oBaHus, a B JATBHEHUINIEM U B Ka4eCcTBE Cephl CBOCH
npoeCCHOHAIBHON JESATEIHHOCTH;

. (hopMUpOBaHHE TIPEIICTABICHUIA O 3HAYCHUN XUMHYECKON HAYKH B PEIICHUHN
COBPEMEHHBIX IKOJIOTUUYECKUX TTPOOIIEM, B TOM YUCIIE B TIPEIOTBPAIICHHH TEXHOTCHHBIX U
HKOJIOTMYECKUX KaTacTpod.

BbINyCKHUK HAYYUTCS:

® OIHMCHIBaTh CBOMCTBA TBépZ[BIX, KUIKUX, F83006p213HBIX BCIICCTB, BBIACIIAA UX
CYIICCTBCHHBIC ITIPHU3HAKU;

® XAapakKTCpPHU30BaTh BCUICCTBA 110 COCTaBy, CTPOCHUIO U CBOfICTBaM, YCTaHAaBJIMBATh
MNPUYIUHHO-CIICACTBCHHBIC CBA3YW MCKAY JaHHBIMU XapaKTCPUCTUKAMU BCIICCTBA,

® pacKpbIBaTh CMBICI OCHOBHBIX XMMUUYECKUX MOHATUN: aTOM, MOJIEKYJA, XUMUYECKUI
AJIEMEHT, IPOCTOE BELIECTBO, CIOKHOE BEMIECTBO, BAJICHTHOCTD, UCIIOJIb3Ys 3HAKOBYIO
CUCTEMY XHMHH; U300paKaTh COCTaB MPOCTEHUIIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX
GhOpMYIT M CYIITHOCTh XMMHYECKUX PEAKITHI C TTOMOIIBI0 XUMUUYECKUX YPaBHEHUH;

® BBIYUCIIATH OTHOCUTCIbHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAaCChI BEIICCTB, a4 TAKXKC
MaCCOBYIO OOJIHO XUMHNYCCKOT'O 3JICMCHTA B COCIUHCHUAX ]

® CpaBHHUBATH 11O COCTABY OKCH/bI, OCHOBAaHUS, KUCJIOTBI, COJIN,

L KJ'IaCCI/I(bHHHpOBaTB OKCHUIbI U OCHOBAHUA 110 CBOfICTBaM, KHCJIOTHI 1 COJIXU — 110
COCTaBY;



® OIUCBIBATH COCTAB, CBOICTBA U 3HaUEHUE (B IPUPOAE U NIPAKTUUECKON AEATEIbHOCTU
YeJI0BEeKa) MPOCTHIX BEIECTB — KHUCIOPOAA U BOJOPOJa;

® JaBaTb CPABHUTCIBbHYIO XapaKTCPUCTUKY XUMHUYCCKUX IJICMEHTOB U BaKHEHIITHX
COGI[I/IHGHI/Iﬁ €CTEeCTBEHHBIX CEMEICTB MCJI0OYHBIX MCTAJIJIOB U I'aJIOT'CHOB,

® [OJH30BATHCS TAOOPATOPHBIM 00OPYIOBAHUEM U XUMHUYECKON TIOCYI0MH;

® [POBOJUTH HECIIOKHBIE XUMUUECKHE OMBITHI U HAOIIOICHUS 32 U3MEHEHUSIMU CBOWCTB
BEIIIECTB B MPOLIECCE UX MPEBPAIICHUI; COOMIOAATh PaBUIa TEXHUKU 0€30IIaCHOCTH PH
MIPOBEJICHUH HAOIOICHUN U OIIBITOB;

¢ pa3jnyvaTb SKCIICPUMCHTAJIbLHO KHUCJIOTBI U H_IéHO‘-II/I, MOJIB3YACHh HHAUKATOpPAMU,
OCO3HAaBaTb HeO6XOI[I/IMOCTB CO6J'IIOI[€HI/I5[ MCp 0€e30I1aCHOCTH Ipu O6paH_I€HI/II/I C
KHCJIOTaMHU U IICJI0YaMHU.

BbINYCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:
® IpaMOTHO OOpalIaThCs C BEIECTBAMU B IIOBCEIHEBHOM KHU3HH;

® 0CO3HaBaTh HEOOXOAMMOCTbH COOJIIOICHHSI TPABUI SKOJIOTUYECKH OE3011acHOTO
MOBEJICHUS B OKPYKAIOUIEH TPUPOJHOM CpeIE;

® [IOHHUMAaTh CMBICI U H€O6XOI[I/IMOCTI> CO6J'IIO,I[€HI/IH HpeﬂHHcaHHﬁ, npeajiaracMbix B
HHCTPYKIUAX IO UCIIOJIB30BAHUIO JICKAPCTB, CPCIACTB OBITOBOM XHMHH U Aap.;

® HCIOJIB30BaTh HpI/IO6peTéHHI)Ie KJIFOYCBBIC KOMIICTCHTHOCTH IIPH BBINIOJIHCHUHN
HCCICOOBATCIIbCKUX MMPOCKTOB 110 U3YYCHUIO CBOI\/'ICTB, crmocoboB MOJIYYCHUA U
paciio3HaBaHusl BEIICCTB,

® pa3BHBaTb KOMMYHMKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3Ys CPEJICTBA YCTHOTO U
MUCBMEHHOTO OOIIEHUS, TPOSIBIISITh TOTOBHOCTD K YBaXCHUIO MHOW TOUKU 3pEHUS NpU
00CYXKJIEHUH PEe3y/IbTaTOB BBIOJIHEHHOMN paboThI;

e 00OBEKTUBHO OLCHHUBATH I/IH(l)OpMaHI/IIO 0 BCHICCTBAX U XUMHUUYCCKHUX IIpoLecCax,
KPUTHYCCKHU OTHOCUTHCS K HC@B,Z[OHay‘{HOﬁ I/IH(I)OpMaI_[I/II/I, Heﬂ06pOCOBeCTHOﬁ PCeKiIaMe,
KaCaIOIHCﬁCH HCIIOJIb30BaHUA PA3JIMYHBIX BCIICCTB.

IHepuoauyeckuii 3aK0H M EPHOAMYECKAA CHCTEMa XUMHUYeCKuX djaeMeHToB /1. U.
MenpeneeBa. CTpoeHue BellecTBa.

BBIITyCKHHUK Hay4duTCSA:

e kiaccu(UUIUpPOBATh XMMUYECKHE JIEMEHTHI Ha METaJIbl, HEMETaJIbl, SJIEMEHTHI,
OKCH/JIBI U TUAPOKCHIBI KOTOPHIX aM(OTEPHBI, 1 UHEPTHBIE JIEMEHTHI (Ta3bl) s
OCO3HAHUS BAJXHOCTH YIOPSAOUYEHHOCTH HAyYHbIX 3HAHUM;

® packpbIBaTh CMbICT nlepuoauyeckoro 3akoHa /1. 1. Menneneena;

® ONUCHIBATh U XapaKTEPHU30BaTh TAOINUYHYIO (POPMY MEPHOAMUECKON CUCTEMBI
XUMHUYECKHX JIEMEHTOB;



® XapaKTCPU30BATh COCTAB ATOMHBLIX AACP U paACTIPCACICHHUC YUCIIa 3JICKTPOHOB I10
OJICKTPOHHBIM CJIOAM a@TOMOB XMMHUYCCKHUX 3JICMCHTOB MAJIBIX IIEPUOJ0B nepnonnquKofI
CHCTEMBI, a TAKXKC KaJIUsd U KaJIbLUA,

®  pa3IM4YaTh BUABI XMMUYECKOM CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HENOJIIPHYIO U METAJIIMYECKYIO;

o I/1306pa}KaTB OJICKTPOHHBIC (bOpMy.TIBI BCIIECTB, O6p330BaHHBIX XHUMHUYCCKUMHU CBA3AMU
pa3HOoTro BUAA,

® BBISBJISTH 3aBUCMMOCThH CBOMCTB BEILIECTBA OT CTPOCHHUS €0 KPUCTALTUYECKON PEeIIETKI
(MOHHOM, aTOMHOM, MOJICKYJISIPHOM, METAJLITUYECKON );

® XapakKTCPHU30BaATh XUMHUUYCCKUE DJICMCHTEI 1 UX COCAUHCHMA HAa OCHOBC ITOJIOXKCHUSA
JJICMCHTOB B HepI/IO,Z[I/I‘ICCKOﬁ CHCTEME U 0COOEHHOCTEN CTPOCHHUA NX aTOMOB;

® ONKCHIBATh OCHOBHBIE MPEANOCHUIKK OTKpbITUS [[. . MenaeneeBbIM NepuoIndecKoro
3aKOHA U IEPUOAMYECKON CHCTEMbI XUMUYECKUX JIEMEHTOB 1 MHOTOOOPa3HYIO HAYIHYIO
JIESITENIBHOCTD YYEHOTO;

® XAapaKTCPU30BaATbh HAYYHOC U MUPOBO33PCHUYCCKOC 3HAUYCHUC NICPUOANYCCKOI'0 3aKOHA U
HepHOﬂquCKOﬁ CHUCTEMBI XUMHNYCCKHX 3JICMCHTOB I[ n. MeHneneeBa;

® 0CO3HaBaTh HAYYHbIE OTKPBITUS KaK pe3yibTaT JUINTEIbHBIX HAOIIOAEHUH, OIBITOB,
Hay4HOH IIOJIEMHMKH, IIPEOJOJIEHHS TPYAHOCTENH U COMHEHUM.

BI)IHYCKHI/IK MOJIYYUT BO3MOKXHOCTb HAYYUTHCA:

® (OCO3HaBaTb 3HAYCHUC TCOPECTUUCCKUX 3HAHUH JUIA HpaKTHHGCKOﬁ JACATCIIBHOCTH
YCJIOBCKA,

® OIIMCBIBATh U3YUCHHBLIC 00BEKTHI KaK CUCTCMBI, IPUMCHSIS JIOTUKY CUCTCMHOI'O aHaJIn3a,

¢ MPUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HGpHOJIPI‘IGCKOfI CUCTCMBI XUMHWUYCCKUX
9JICMCHTOB JIA OOBSICHEHHS U NpCABUACHU A CBOICTB KOHKPCETHBIX BCIUICCTB;

® pa3BHUBATb I/IH(I)OpMaI_II/IOHHy}O KOMIIECTCHTHOCTDb TOCPECACTBOM er'IY6J'ICHI/ISI 3HAHUH 00
HCTOPUHN CTAHOBJICHHUA XUMHYCCKOU HAYKH, €€ OCHOBHBIX HOH?ITI/If/'I, MepruoaN4ICCKOro
3aKOHa KaK OJHOro m3 Ba)KHEHUIITNX 3aKOHOB IMpUPOJbI, & TAKIKE O COBPEMCHHBIX
JOCTMIKCHUAX HAYKU U TCXHUKH.

MHoroo0pa3ne XMuMH4eCKHX peakuui
BolnyckHUK Hay4uuTCS:
® OOBSCHATH CYyThb XUMHUYECKHUX IIPOIIECCOB;
e Ha3bIBATh IIPU3HAKU U YCJIOBUS IPOTEKAHUS XUMUUECKHUX PEAKIUM;

e YCTaHABJIMBATh IPUHAIEKHOCTh XUMUYECKOU PEAKIUU K OIPEAEIEHHOMY THILY 110
OJIHOMY U3 KJIaCCU(UKALMOHHBIX MPU3HAKOB: 1)I10 YKCITYy U COCTAaBY UCXOJIHBIX BELIECTB



Y TIPOJIYKTOB PEAKINU (PEAKIINU COSAMHEHUS, PA3JIOKEHHUS, 3aMEIIICHUsI 1 00MeHa); 2) TI0
BBIJICTICHHUIO WJIH TIOTJIONICHHUIO TETIOTHI (PEaKIIuU K30 TEPMUUYCCKUE U
SHIOTEPMHUYECKHE); 3) MO0 U3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMUUECKUX SJIEMEHTOB
(OKHCITUTEIIEHO-BOCCTAHOBUTEIBLHBIC PEAKIUN); 0 OOPATUMOCTH Ipoliecca (peaKiuu
o0paTuMble 1 HEOOPATUMBIE);

® Ha3bIBATb (baKTopr, BJIMAIOMIKE HA CKOPOCTHh XUMHNYECCKUX peaKHHﬁ;
® HAa3bIBATh (baKTOpBI, BJIMAIOIKUC HAa CMCIHICHUC XUMHUYCCKOT'O PABHOBCCHUA,

® COCTaBIJIATH YPaBHEHHUS IEKTPOIUTUYECKON JUCCOLUAIIUU KUCIIOT, IEI0YEH, COTeil;
MOJIHBIE U COKpALIEHHBIE HOHHBIE YPaBHEHUS peakluii OOMeHa; ypaBHEHHS
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU;

® IPOTHO3UPOBATH MPOAYKTHI XHMUYECKHX PEaKIuii o GopMyiaM/Ha3BaHHUSIM UCXOIHBIX
BEIIIECTB; OMPEEIATh HCXOJHBIE BEIeCcTBa M0 (hopMyiIaM/Ha3BaHUSAM MPOTYKTOB
peakuuu;

® COCTaBJIATb YPABHCHUSA peaKHHﬁ, COOTBCTCTBYIOIIHX ITOCICAOBATCIIBHOCTU (((LIGHO‘IKC»)
npeBpameHHﬁ HCOPraHUYCCKUX BCHICCTB PA3JIMYHbIX KJIIACCOB;

®  BBIABJIATH B IPOLIECCE IKCIEPUMEHTA MPU3HAKHU, CBUIETEIIHCTBYIOIINE O MPOTEKAHUU
XAMHYECKON PEAKIIUU;

® TOTOBUTH PACTBOPHI C OMpPEIEIEHHON MacCOBOIl J10JIel pacTBOPEHHOTO BEIECTBA;

®  ONpEAeNATh XapakTep Cpelbl BOAHBIX PACTBOPOB KUCIOT U WIETOYEH MO H3MEHEHUIO
OKpAaCKH MHJIUKATOPOB;

¢ MPOBOAUTH KAYCCTBCHHBIC PCAKIIUU, ITOATBCPIKAAONINEC HAJIMIUC B BOAHBIX PaCTBOPAX
BCIICCTB OTACIBbHBIX KATUOHOB U aHUOHOB.

BBIHYCKHI/IK MMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

® COCTaBJIATH MOJIEKYJISIPHBIC U ITOJIHBIE MOHHBIE YPABHEHUS 110 COKPAILEHHBIM HOHHBIM
YPaBHEHUSIM;

® [IPUBOJMTH PUMEPHI PEAKIIUH, IOATBEPKAAIOIINX CYIIECTBOBAHNE B3aUMOCBS3H MEXKIY
OCHOBHBIMHM KJIaCCAMHU HEOPraHUYECKUX BELIECTB;

® [IPOrHO3UPOBATH PE3YyJIbTAThI BO3AECUCTBHS Pa3IMUHBIX (DaKTOPOB Ha CKOPOCTh
XUMUYECKON PEAKIINN;

® [IPOTHO3UPOBATH PE3YJIbTAThl BO3AECHCTBUS Pa3IMUHbIX (DAKTOPOB HA CMEIllEHKE
XUMHYECKOIO PAaBHOBECHSL.

MHoroo0pa3sue BelecTs

BBIITyCKHHUK HAay4duTCSA:



¢ OHNpCACIATb NPUHAIICKHOCTh HCOPraHUYICCKHUX BCUICCTB K OAHOMY M3 U3YUYCHHBIX
KJ'IaCCOB/prrIHZ METAaJIbl U HEMECTAJJIbI, OKCHUIbI, OCHOBAaHMA, KUCJIOTHI, COJIH,

® COCTaBJIATH (bOpMy.]'H:I BCIICCTB I10 UX HAa3BaHUAM,
¢ OHNpCACIATb BAJICHTHOCTb U CTCIICHL OKUCJICHUSA 3JICMCHTOB B BCIICCTBAX,

® COCTaBJIATH (POPMYIIBI HEOPTAHUYECKHX COSAMHEHHUH 10 BAJICHTHOCTSIM M CTETICHIM
OKHCJICHHUS JIEMEHTOB, a TaK)Ke 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

e  OOBICHATH 3aKOHOMCPHOCTHU U3MCHCHU A (bH?;H‘ICCKPIX 1 XUMHYECKUX CBOMCTB IIPOCTBIX
BC€IICCTB (MeTaJ'IJ'IOB n HeMeTaJ’IJ’IOB) K1 UX BBICHIUX OKCHOB, 06paSOBaHHbIX 9JICMCHTaAMH
BTOPOI'O U TPETHET'O IICPUO0B;

e Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEePHbIE JJIS IPYII OKCHJIOB: KHCIOTHBIX,
OCHOBHBIX, aM()OTEPHBIX;

® Ha3BIBaTh OOIIME XUMUYIECKHE CBOMCTBA, XapaKTEPHBIE JIJIS KAXKIOTO U3 KIIAaCCOB
HEOPraHMYECKUX BEIIeCTB (KUCIIOT, OCHOBAHHM, colieil);

® TIPHUBOJMTH MPUMEPHI PEAKITUH, ITOTBEPIKIAFOIINX XUMUYECKUE CBOWCTBA
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAHMI U COJIEH;

® OIIpCACIATH BCIICCTBO-OKHUCIIMTECIIb U BEHICCTBO-BOCCTAHOBUTECIIb B OKHCIUTCIBHO-
BOCCTAHOBHUTCIIbHBIX PCAKIIUAX]

®  COCTaBJIATH AJIEKTPOHHBIN OanaHc (U1 U3yYEHHBIX PEAKLUii) 10 MPeI0KEHHBIM CXeMaM
peakiui;

¢ MPOBOAUTH na6opaT0prle OIIBITHI, TOATBEPIKAAOINEC XUMUYCCKHEC CBOMCTBA OCHOBHBIX
KJIaCCOB HCOPIraHNYCCKUX BCUICCTB;

® [IPOBOJUTH JAOOPATOPHBIE OMBITHI MO MOJTYUYEHHUIO M COOMPAHUIO T'a3000Pa3HbIX BEIIECTB:
BOZOPOJA, KUCIOPOJA, YIVIEKUCIIOTO I'a3a, aMMHUaKa; COCTABIIATh yPaBHEHUS
COOTBETCTBYIOLIUX PEAKIIUH.

BI)IHYCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYUTBCA:
® [IPOTrHO3UPOBATH XUMUUCCKUE CBOMCTBaA BCIICCTB HA OCHOBE UX COCTaBa U CTPOCHUA,

® [IPOrHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBIISTH OKHUCIUTEIBHBIC HITH
BOCCTaHOBHUTEJIbHBIC CBOWCTBA C YUETOM CTEIIEHEH OKUCIICHHSI SJIEMEHTOB, BXO/ISIINX B
€ro COCTaB;

® BBIABJIATH CYIICCTBOBAHUC TCHETHYCCKOM CBS3U MCXKAY BCIICCTBAMU B PAAY: IIPOCTOC
BC€IICCTBO — OKCHA — Kucjaora/ THAPOKCUT —COJIb,

® XAapaKTCPU30BATH ocoObIe CBOMCTBA KOHICHTPUPOBAHHBIX CCpHOI>'I M a30THOM KHCJIIOT,



IPUBOJIUTH IPUMEPHI YPaBHEHUH peakLnid, JIEXKAIIUX B OCHOBE IIPOMBILUIEHHBIX
Croco00B MOJIyYEHHsI aMMHUaKa, CEpHOW KUCIIOThI, UyTyHa U CTaJlU;

OMUCHIBATh GU3NYECKUE U XUMUYECKHE MPOLIECCHI, SBIISIOLINECS YaCThIO KPYrOoBOpOTa
BEILIECTB B IPUPOJIE;

OpTaHHU30BbIBATH U OCYHICCTBJIATH ITPOCKTHI IO UCCIICJOBAHUTO CBOMCTB BCIICCTB,
HMCIOIIUX BAXXHOC MMPAKTHUYCCKOC 3HAUCHUC.



3.Coaep:kagye y4e0HOro npeaMera, Kypca

Paznen 1. MHoroo0pa3ue XuMUYeCKUX peaKkiuii

KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHUYCCKUX peaKHHfIZ p€aKkuru COCAUHCHN, PA3JI0KECHU A, 3aMCILICHNA,
obMeHa. OKHCIIUTEIbHO-BOCCTAHOBUTEIbHEIS p€aKunu. OKI/ICJ'II/ITeJ'IB, BOCCTaHOBUTCIIb,
IMPONHECChl OKHUCIICHHA 1 BOCCTAHOBJICHUS. CocraBneHue ypaBHeHI/Iﬁ OKHUCINTCIIbHO-BOCCTA-
HOBUTCJIBHBIX peaKI_[I/Iﬁ C IIOMOMIBIO METOAA DJICKTPOHHOI'O OajaHca.

TemoBbie 3¢ (HEKThl XUMUYECKUX peakuuil. DK30TEPMUUYECKUE U SHTOTEPMUUECKHUE PEaKIUU.
TepMmoxumuueckue ypaBHeHUs. PacuéThl Mo TEPMOXUMUYECKUM YPABHEHUSIM.

CKOpOCTB XUMHNYCCKHUX peaKquI. cI)ElKTOpI)I, BJIMAOIIKUE HA CKOPOCTh XUMHUYCCKUX peaKHHﬁ.
HCpBOHa‘laJIBHOG IMPEACTABICHNUE O KaTalIu3e.

O6paTI/IMBIe pC€aKuuu. ITonsiTHE O XUMHYECKOM PaBHOBCCHHU.

XVWMUYECKUE PEAKIIHH B BOJHBIX PACTBOpaX. DIEKTPOIUTHI M HEIICKTPOIHUTHI. MoHbl. KaTnons!
Y aHUOHBL. [ uopammuasn meopusi pacmeopos. INEKTPOTUTHIECKAS JUCCOIMALUS KUCIIOT,
OocHOBaHU# U coneil. Cnabble U cuIbHbIC NIEKTPoIuThl. CTeneHs aucconuanuu. Peakuun
HMOHHOTO OOMeHa. Y CJIOBHsI T€USHHS peakluii MOHHOTO OOMeHa /10 KOHIIA. XUMHYECKHe
CBOWCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTMHCHHUI B CBETE MPEICTABICHUH 00
ANEKTPOJIUTUYCCKOHN JTMCCOIUAIIMN ¥ OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX peakiusix. [lonsmue o
euopoausze coneu.

Paznen 2. Muoroo0pa3sue BemecTB

Hewmeramnsl. ['anorensl. [lonoxeHue B NEpUOIUUECKON CUCTEME XUMUUYECKUX DJIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxenue B mpupoae. Guznueckrue U XUMUYECKUE CBOMCTBA
ranoreHoB. CpaBHUTENIbHAS XapaKTEPUCTHKA rajioreHoB. [loayueHre u mpuMeHeHne rajloreHoB.
Xiop. Puznueckre 1 XUMUYECKHE CBOMCTBA XJiopa. [ [puMenenue xnopa. Xa0poBoaopoa.
®uznueckue cpoiictBa. [lomyuenue. ConsHas kucnora u e€ conu. KauecTBeHHas peakius Ha
XJIOpUA-HOHBI. Pacrio3HaBanue Xjaopua0B, OpOMUIOB, HOIUIOB.

Kucnopon u cepa. [lonoxeHune B Nepuogn4ecKol CUCTEME XUMUYECKUX YJIEMEHTOB, CTPOEHUE
ux atoMmoB. Cepa. Amutotponust cepbl. Dusnyeckue u XuMudeckrue cBorcTa. Haxoxenue B
npupoze. IIpumenenne cepsl. CepoBogopoa. CepoBoopoHas KUCIOTA U €€ COJIH.
KauectBennast peakuus Ha cynbpua-uonsl. Oxcup ceppi(1V). @usnueckue u XuMu4ecKue
cpoiictBa. [Ipumenenne. CepHucras kuciota u e€ conu. KauectBeHHas peakiius Ha Cyab(UT-
uonbl. Okcua cepri(VI). Cepnas kucnora. XuMudeckrue CBOMCTBA pa30aBIeHHON U KOHIIEHTPHU -
poOBaHHOM cepHO KucioThl. KauecTBeHHas peakiys Ha cynb(ar- HOHbl. XMMUYECKHE PEaKIInH,
JIeXKallKue B OCHOBE ITOJIYYEHUsI CEPHOU KUCIIOTHI B IIPOMBIIUICHHOCTH. [IpuMenenue cepHou
KHCJIOTBI.

Azot u pochop. ITonoxenne B nepuoanYecKoil cucTEME XUMUYECKUX JIEMEHTOB, CTPOCHHE UX
aToMOB. A30T, (U3NYECKHE U XUMUUECKHE CBOMCTBA, MOIydYeHUe U mpuMeHeHne. Kpyropopot
azoTa B npupoze. AMMuak. @u3n4eckue 1 XMMUYECKHE CBOMICTBA aMMHAKa, ITOIy4EHHE,
npumenenne. Comu aMmmMoHus. A30THast KHCIIOTa B €€ cBolicTBa. OKUCIUTENBHBIC CBOMCTBA
a30THOU KkucaoThl. [lonydyeHne a30THON KUCIOTHI B Jabopatopun. XUMHYECKHE peaKiuy,



JeXKallKue B OCHOBE MOJYyYEHHUs A30THOW KMCIIOThI B MPOMBIIIIEHHOCTH. [[puMeHenne a30THOM
kucnoThl. CONM a30THOM KUCIIOTHI ¥ KX TIPUMEHEHUE. A30THBIE YI0OpEHUSI.

®dochop. Amtorponus dpocdopa. Puznueckre 1 XUuMUIECKHEe CBocTBa docdopa. Okcup
docdopa(V). Dochophuas kucnora u e€ conmu. PochopHbie YIOOPECHHUS.

VYrnepon u kpemuuii. [lojoxeHne B mepuoInyeckoil CHCTEME XUMUYECKUX IIEMEHTOB,
CTpOEHHE UX aTOMOB. YTiiepol. Aiiorpomnus yriaepoaa. usndeckue 1 XMMHUECKHUE CBOICTBa
yraepoaa. AacopOuusi. YrapHblii ra3, CBOWCTBA U (U3NOJIOTHUECKOE ISHCTBUE HA OPTaHU3M.
VYrnekucnelii ra3. YroypHas kuciaora u e€ conu. KauecTBeHHas peakuiys Ha KapOOHaT-HOHBI.
Kpyrosoport yriaepoaa B npupoae. OpraHudeckie COeIMHEHUs yIIIepoia.

Kpemnuii. Oxcun kpemuusa(1V). Kpemuuenas kuciora u e€ conu. Cmexno. Llemenm.

Mertannsl. [lonoxeHue MeTamioB B IEPUOANYECKON CHCTEME XMMHYECKHUX 3JIEMEHTOB, CTPOCHUE
ux aroMoB. MeTaindeckas cBs3b. Ousnueckue cBOMCTBA METAIOB. Psii akTHBHOCTH METAIIOB
(2NMEKTPOXUMHUYECKUHN Psil HAPSHKEHU METAJIOB). XUMHUECKHE CBOMCTBA MeTauioB. O0mme
crocoObl nmojrydeHust MeTaJiioB. CIiJIaBbl METAILIOB.

[I{esrounble MeTasuibl. 11os10KeHNE MIETOYHBIX METAIUIOB B IEPUOANYECKON CUCTEME, CTPOCHUE
ux aroMoB. Haxoxnenue B npupoe. PU3nyecKkue 1 XuMHUECKHUE CBOMCTBA IETOYHBIX
MeTaJIOB. [[pruMeHeHNE EeTOYHBIX METAIVIOB U UX COCIMHEHUN.

[I{erounO3emenbHbIE MeTAIUIBL. [10J10KEHNE IETOYHO3EMENBHBIX METAJUIOB B IIEPUOANYECKON
cucreMe, CTpoeHre ux atoMoB. Haxoxxnenue B npupoae. Marnui u Kajaplui, UX Ba)KHEUIINE
coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii. [TonoxeHue aaroMUHUS B IEPUOANYECKOM crCTEME, CTPOEHUE €r0 aToMa.
Haxoxnenne B mpuponae. Pu3znueckue U XMMHYECKHE CBOMCTBA alltoMUHUs. [IpuMenenne
amoMUHUSA. AMQOTEPHOCTh OKCHJIa U THAPOKCHA aTIOMUHUS.

Keneso. [Tonoxenue xene3a B IEPUOJAUUYECKON CUCTEME, CTPOCHHUE €ro aTroma. HaxoxaeHue B
npupone. Pusnueckre 1 XMMUUYECKHE CBOMCTBa Xkene3a. BaxkHele coelMHEeHns xKelne3a:
oxcuIbl, ruapokcuas u comn xenesa(ll) u xenesa(Ill). Kauectpennsle peakiuy Ha noHb Fe?* n
Fe 3",

Paznen 3. KpaTkuii 0030p BaskHelIIUX OPraHuYecKHX BeleCTB

IIpeamert oprannueckoit xumun. Heoprannueckue 1 OpraHM4ecKue COeTMHEHNS. Y TIepos —
OCHOBa *M3HHU Ha 3emiie. OCOOEHHOCTH CTPOEHUS aTOMa yIJIepOAa B OPraHUYECKUX
COETMHEHUSX.

VYrneogopossl. [IpenenbHble (HachlleHHBIE) YIIIeBOOPOIbl. MeTaH, 3TaH, MPOMaH —
pocTeiIre TpeICTaBUTeNN MPEIeNbHbIX YIIeBO10pOoA0B. CTPYKTYpHBIE (GOPMYIIBI
yIJI€BOAOPOAOB. ['OMosIorndyeckuii psji npeAeabHbIX yriieBo1opo1oB. ['omonoru. ®usndeckue u
XUMHUYECKHE CBOICTBA MpeAENbHBIX YIIIEBOAOPOI0B. Peakiuu ropeHrs u 3aMemieHus.
Haxoxzaenue B mpupoae npenenbHbIX yriaeBoaopoaoB. [Ipumenenne Merana.

Henpenenbabie (HEHACHIIIIEHHBIE) YTJIEBOIOPOIbI. DTHUICHOBBINA PsJ HEMPEIETbHBIX
YTII€BOIOPOAOB. DTHIeH. PU3NYECKre U XUMUYECKHUE CBOMCTBA dTUJIeHA. Peakimst



npucoeauHeHns. KauecTBeHHble peakiny Ha 3THieH. Peakuys nonmumepusanuu. [lomustumeH.
IIpuMeHeHue sTUICHA.

ANETUIICHOBBIN Pl HENIPEIETbHBIX YIIE€BOI0POI0B. ArleTuieH. CBOMCTBa alleTUIICHA.
IIpumeneHue anerumneHa.

[IpousBoaHbIe yriaeBogopooB. KpaTkuii 0030p OpraHNueCcKUX COSTUHEHHI: 0JHOATOMHBIE
CIHUPTHI (METAHOJI, 3TAHOJ ), MHOTOATOMHBIE CIUPTHI (3TUICHTIIMKOIb, IIIUIEPHH), KApOOHOBHIE
KHCJIOTHI (MypaBbUHAs!, YKCYCHasI), CIIOKHBIE 3(PUPBI, )KUPBI, YIIEBOABI (TJIF0OKO03a, caxaposa,
KpaxMaJl, [[eJUTI0I03a), aMUHOKHUCIIOTHI, 6e1Ku. Posib OeTKOB B Opranusme.

[ToHsiTHE O BBICOKOMOJIEKYJIAPHBIX BemiecTBax. CTpyKTypa MOJIMMEPOB: MOHOMED, MTOJIUMED,
CTPYKTYpPHO€ 3B€HO, CTENEHb NonuMepu3auuu. Ilonustunen, nonunponusies,
MOJINBUHUIIXJIOPU.



4.Y4yeOHO-TeMaTHYeCcKOe NJIAHNPOBAHHE

Ne Ne Ha3Banue tem u | Llenu uszydenus OcHoBHuble Buabl | Cpencrsa
YPOK | YpOK YPOKOB TEMBI ypOKa yueOHOI oOyueHus,
a a JIeATETbHOCTH B TOM
B yqalmxcs yucie UKT
TeMe
Pa3znen 1. MHoroodpasue xumnueckux peakuuii (15 1)
1 1 | OkucnurenbHO- CucremarusupoBa | Kiaccugummpos | www.interneturok.r
BOCCTAHOBUTEIbH | Th 3HAHHS 00 aTh XUMHUYECKHE | U
ble PEaKIIUH. OKHCIHTEIBHO= PEaKIHH.
BOCCTaHOBUTEJIbH BaHU
Peaknun [IpuBoauTh Obopyno ¢
BIX PEAKIUSX. TP*
COETMHEHUS, Hayuurs PUMEPBI
pa3oxKeHus, ypaBHUBATH peaxiuii Kax- Jlamuux
3aMEILIECHUS U OKHCIIMTENBHO- A0TO THIIA. Hanpsa)ceHus.
oOMeHa C TOYKH | BOCCTAHOBHUTEIbH
3pEeHUS bIC pEaKIINH1 Hamuux pH
OKHUCIICHUSA U METOZIOM
AJIEKTPOHHOTO
BOCCTAHOBJICHMS.
Oananca.
2 2 | OKHCTIUTEIBEHO- CucrematusupoBa | Pacrmo3naBars www.interneturok.r
BOCCTAHOBUTEIbH | Th 3HAHUS 00 OKMCJIUTEIbHO- u
Ble PeaKIIHH. OKHUCJIUTEIHHO- BOC-
BOCCTaHOBUTEJIbH BaHU
Peakuuu CTaHOBUTEJIbHBIC Otopynonanue
BIX PEAKIUSX. TP*
COEIMHEHMS, Hayurs peakiui.
Pa3JIOKCHNUA, ypaBHHUBATh Onpenensth Jamuux
3aMelIeHUs U OKHUCJIUTEIbHO- OKHMCJIUTCIIb, memnepamypeol
oOMeHa C TOYKU | BOCCTAHOBHTEIBH | BOCCTAHOBUTENb, | o s oows s
3pEHUS bIC pCaKnun Ipo1eCC
OKHUCTICHUS U MeTOZIoM OKHUCJIEHUS, BOC-
AEKTPOHHOTO
BOCCTaHOBJICHHUS. CTaHOBJICHHUSI.
Oananca.
3 3 | TerutoBoii [IpogomxuTh CocTaBysTh www.interneturok.r
abdext (opmupoBanue TEPMOXUMHYECKHU | U
XUMHUYECKHX [pEACTaBICHUN € ypaBHEHHs
. 0 KiaccuduKamm . BaHU
peakuuii. 9k30- U (rxcar peakiuii. Obopynosanue
XUMHYECKHX TP*
SHAOTEPMUYECKU .
¢ peaxiu IéeaKHHH' BeruncnsTs
: OpMHPOBATH . K
Pacyé (opmmp TETIJIOBOM Aamuu
acyéTHbIe MPEACTABICHUS O memnepamypot
a¢dekT peakuu
3a1a4M. TCILTOBBIX nAAmMuUHOBbLIL
|
Boruncienns o | dpdexrax oce
TEpPMOXH- XUMHUYECKHUX TEPMOXHUMHYECKO
eakuuii. Hayuuts
MITIECKIM pcakn y4d MY YpaBHCHHIO
paznuyaTh 3K30- U
YpaBHEHUSIM

OHAOTECPMHUYCCKUC
PCaKInu.
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peakuui

CxkopocTh Cdopmuposathb Hab6monate n www.interneturok.r
XUMHYECKHX NEpBOHAYAIPHBIC OIIMCHIBATh u
PEeaKIHii. HPCACTABICHHUA O | y pryvrprgeckie
MTOHATHSIX
IIepBoHavanbHbIC peaKkuuu ¢ Obopynosanue
«CKOpOCTh TP*
NPEACTABICHUA O |\ oo o IIOMOLIBIO ECTE-
KaTajiause. peaxLum, CTBEHHOTO SI3bIKA | 11nyGop dna
«KaTanu3aTopy, W SA3BIKA XUMMA. | 3y mocmpayuu
;I/IHFI/I6I/ITOp». ITposoauth 3aeucumocmu
aCCMOTPETh
CHOBHHP TPYIIIOBBIE cKkopocmu
Y ’ HAOJIONEHUA BO | \puvnueckoii
BIIUSIIOLIUE HA BDeMS
CKOPOCTB PEAKLIUU. p peaxkyuu om
IPOBEJCHUS yenosuii
JIEMOHCTpa-
IIUOHHBIX
OTIBITOB.
IpakTuyeckas | M3yuurts Ha HccnenoBats
padora Ne 1. IIPaKTHKE yCIJIOBUS,
Uzyuenue Bus- | Y SIOBHAL, BIIMSIONINE HA
. BIIUSIOLIME HA
HUS YCIIOBH CKOPOCTh
CKOPOCTh .
IPOBECHUS e IUTOKEHHEIX XUMHYECKON
XUMHUYECKON XUMHUECKHX peaxkuuu.
peakuuu Ha eé peaKIHii. OrnuceiBath
CKOPOCTb. CoBEpLICHCTBOBAT | YCIIOBHS,
b YMCHUsA BIIMSIONINE HA
paboTarth c CKOPOCTH
1a00paTOpHBIM .
XUMUYECKON
o0opynoBaHueM, a
TaxKe 00bscHAT, | PEAKIHM.

HAOIIOCHUS U

YyacTBOBaThH B

PE3YIIbTATHI COBMECTHOM
IIPOBOAUMBIX O6CY)KI[€HI/II/I
XUMHAYECKHUX DPE3yITBTATOR
OTIBITOB. OIILITOB.
OO6parumebie 1 [IpogomxuTh Hccnenoath www.interneturok.r
HEeoOpaTuMbIe ¢opmuposanue YCJIOBHS, u
PEaKIMH. HPCACTaBICHAN BIMSIFOIME HA
0 KiaccuduKamm
ITonsarue o CKOpOCTb
XUMHAYECKUX .
XUMHYECKOM peaKIui. XUMHYECKOH
PaBHOBECHHU. CopMupOBaTH peaxiuu.
npencrapienns o | ONKCHIBaTH
MTOHSATHUSAX yCIIOBHS,
«oOpaTuMsble U BIMSIOIINE HA
HeoOpaTHUMBbIE

peakuuny,

CKOPOCTh
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«XUMHYECKOE XUMUYECKOU

PaBHOBCCHUCY. peakuuu.

PaccmoTpeTh

yCJIOBHS

CMEIICHUS

XUMHYECKOTO

paBHOBECHS.
CymiHocTh O3HaKOMHUTH C [IpoBoauTh www.interneturok.r
nporecca TTOHSATHSIMH HaOmoIeHusa 3a | y
snexTpormuTHyeck | (OVIEKTPOITHTHD, MOBEICHUEM
oit micconmamyy, | ‘HEIEKTPOIHTBL, | BELIECTS B Oo6opynoBanne

(OJCKTPOIUTHYECK | pacTBOpax, 3a TP*

ast JUCCOLMAITUA». | XUMUYCCKUMHU

PaccmoTtpets peaKuusIMu, Jamuuk

porecc NPOTCKAOMINMHA | 53eKmponpo6ooHo

JUCCOLIMAINH B B PAacTBOpAX. cmu

BOJIE BEIIECTB C dopmynupoBaTh

Pa3HBIMH BHJIaMU | OTIPEICIICHHSI

XUMHUYECKOH CBS3HU | MMOHATUI

1 OOBSICHUTH «OICKTPOIHT,

MIPUYUHY CHEDJICKTPOIIUT,

AIEKTPOTIPOBOIHO | «IIIEKTPOIUTHYIC

CTH BOJIHBIX cKast

pacTBOpPOB COJIEH, | TUCCOLIMALIUSI.

KHUCJIOT U

LIETI0YECH.
Juccornmanus CdopmymupoBars | Konkperusuposa | www.interneturok.r
KHCJIOT, ONpeACICHNA Tb HOHSTHUE u
OCHOBaHHH U Kueor, «UOH».
N OCHOBAHHWH H 0606mats O0opynoBanue

coJieil ¢ TOUKH TP*

3peHUs TCOPUHU TOHATHA

ANEKTpOUTHYECKO | «KATHOHY, Jamuuxk

# «aHHOH. INNEKMPONPOEOOHO

JUCCOIIUAIUH. cmu

3aKkpenuTb yMeHHe

COCTaBIISITh

YpaBHCHHUS

JUCCOIUAITUT

KHCIIOT,

OCHOBaHHUH U

coJieil.
Cnabble u CdhopmupoBathb ®opmynuposats | MHDOypoK
CHJIbHBIC MOHATHA O onpeaeeHus (mpe3enTarus)
SIIEKTPOJIUTEL CTCICHH HOHATHI
Crenenp JJICKTPOTHTHHICCKO «QIEKTPOIIHT, Obopynosanne

i Auccoruanu, TP*
JUCCOLIMAIUY. CHUIBHEIX ¥ c1abprx | (HEIICKTPOIIT.

DJICKTPOIUTAX Jamuuk

INNEKMPONPOEOOHO

cmu
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10 10 | Peakiuu nonHoro | O3HaKOMHUTH C XapakrepuzoBaTr | MHpoypok
oOMeHa u peaKkuuAamMu b YCJIOBHS (npe3enTarus)
YCIIOBUS MIX MOHHOTO OOMEHA U | Teyenyy peaxmuit
MPOTEKAHHsT i‘;‘;ﬁﬁ:}l‘gﬂm B PACTBOPAX ;’g:pyl“’"a““e

ChopmupoBaTh JJIEKTPOJIMUTOB J10
YMEHUE KoHLA. Hamuuk
COCTaBJIATH Ormpenensts 27IeKMPOnPo6ooOHo
TIOJIHEIC U BO3MOXHOCTb cmu, dozamop
COKpalIEéHHbIC .
MOHHBIE ES;’JEII;HHH 061,?”
YPaBHEHHA. HOHHOTr0 0OMEHa. ZZ;, e’:::z’;m’

[IpoBoauTh

TPYIIOBBIE

HAOJIFOICHUS BO

BpeMsi

POBEJCHUS

JIEMOHCTpa-

IIUOHHBIX U

1a00paTOPHBIX

OTIBITOB.

OO6cyxnarh B

rpymmax

pe3ynbTaThl

OTIBITOB.

11 11 | Xumnueckue OtpaboTka OOBsACHATD O0OopynoBanue
CBOICTBa YMCHHUA CYLIHOCTD TP*
OCHOBHBIX Knac- | COCTABIATH peaknuii HoH-

COB HOJIHbIE 1 HOro oOMeHa. Jlamyux
HGOpFaHI/I‘I?CKI/IX Ii(())ll?:{i[lléeHHHe Eg;;[g:;alaa“ ZJ;:?:’”PO”P"“O‘)”O
COCMHCHNN B ypaBHEHUS HOHHOTO OOMEHa. ‘
CBCTC NIpCa- peaKuI/Iﬁ Ha CocTaBiITh
CTaBJIEeHUH 00 MpUMEPE CBOMCTB | NOHHBIE
SJIeKTpoIUTHYecK | OCHOBHBIX KJIACCOB | yPABHEHHUS pe-
oif ucconmanyy | HEOPTAHIIECKHX aKInH.
R COCTUHECHUM. COCT&BJ‘{HTL

COKpaIEHHBIC
BOCCTaHOBHUTENIbH HOHHBIE
BIX PEAKIIHSIX. YpaBHCHHUS

peakuuii

12 12 | Xumuueckue OTtpaboTka OOBSCHATD
CBOICTBA YMEHHUS CYIITHOCTh
OCHOBHBIX Knac- | COCTABIATH peaknuii HoH-

COB TMIOJIHBIE U HOro oOMeHa.
COKpAILEHHBIE Pacno3znaBatp
HEOPraHUYeCKUX | . oo peaiuu




COEIMHEHUI B
CBETE Tpe/-
CcTaBJIeHUl 00

ypaBHEHUS
peakuuii Ha
MpUMEpPE CBOMCTB
OCHOBHBIX KJIaCCOB

HOHHOI0 0OMeHa.
CocTraBiiTh
HOHHEIE
ypaBHEHUS pe-

AIIEKTPOIUTUIECK .
. HEOPTraHUYECKUX aKIui.
ON JIMCCOUHMAUMH. | 00 e it CocraBndrtb
U OKHCJTUTEIIBHO- COKpAIIEHHbIE
BOCCTAaHOBUTEIIbH MOHHbBIE
BIX PEaKIUsIX. ypaBHCHHUSI
peakuuii

13 13 | T'uoponus coneu. | ChopmMupoBaTh 0O06006mate Nudoypox
O06o0meH e 1Mo [ICPBOHAYAIBHBIC | 3HaHUS O (npe3enTarus)
TemMaM HPEACTABICHUA O | nacTRopax.

TUAPOIIN3E COJIEH.
«Knaccuduxanus AP

Cdopmuponatb
XUMHYECKHX yMeHHe
peaKiuii» u ONpEeNATh
«DJIEKTPOJIUTHYE | XapaKTep cpe/bl
cKast pacTBOPOB CoOJIEH.
JIVICCOTTHALINS»

14 14 | lpakTnyeckasn | Hayuuts Hccnenosath O06opynoBanue
padora Ne 2. NIpUMCHATD CBOMCTBA TP*
Pemenue skcne- | TCOPCTHICCKNC PacTBOpOB

3HAHUS JUISI
PUMEHTAJIBHBIX g AJIEKTPOJIHUTOB. Aamuux
pemcHus 971eKMPONPOBOOHO
3a/ladl o TeMe IKCTIEPUMEHTAIEH
Croii ) p OnuceiBath cmu
«CBoiicTBa KHC BIX 32,134, B
o CBOMCTBa
JI0T, OCHOBaHMH M | COBEPLIEHCTBOBAT
. BEIIIECTB B X0J1€
coneii Kak b YMEHHE I A
€MOHCTpAIHOHH
DIIEKTPOJIUTOB. OOBACHATH A pan
pe3yJIbTaThl oro u J1abo-
MIPOBOANMBIX paTopHOro
XAMAICCKAX IKCIICPUMEHTA.
onbIToB. OOpaTUThH Co6II01aTh
BHUMaHHE Ha
NpaBUjIa TEXHUKU
coluroIeHe
NPABHJT TeXHUKH 0€30MaCHOCTH.
0€30MacHOCTH MU
MPOBEICHUU
XHMHYECKOTO
HKCIEPUMEHTA.

15 15 | Konurpouabnas IIpokoHTponpoBa | BeImonHATh
padora Ne 1 o Tb 3HaHUS U 3alaHus
TeMaM YMEHIA IO TEMAM | gpenenénHOM

«Knaccuduxanms
«Knaccupuxanms CJIO’KHOCTH TI0

XHUMHUYECKHX .
XHUMHUYECKUX peaKIHii» POHICHHOMY
peaKiun» u «dnekTponutryec | MaTCpHaLy
«OIIEKTPOIUTH- Kas




yecKast
UCCOLIUALIAIY.

IHUCCOLIAAIIHASY.

Pasnen 2. Muorooopasue Beuectn (43 4)

Hemeranasbl. I'ajorens! (54)

16 [MonoxxeHue O06001HUTh N OOBSICHATD www.interneturok.r
TraJIOTeHOB B pasBUTL 3HAHUA O | 3aKOHOMEPHOCTH | U
nepuoguueckoii | CTPOCHUN ATOMOB, | 5y enenms
Tabnuie u O 3aBUCHMOCTH CBOMCTB

CBOICTB
CTPOEHUE UX XUMITYCCKIX HEMETAIIJIOB B
4aTOMOB. DJIEMEHTOB (U UX nepuojiax u A-
CaoiicTBa, 0Ny | coeqMHEHUI) OT rpymnmnax.
YeHUE U MTOJIOKEHHSI Xapakrepu3oBat
MIPUMEHEHHUE SJICMCHTOB B b TAJIOTCHBI Ha
raJIOreHOB. TICPHOAMHCCKON OCHOBE UX
Tadymue Ha
HpHMepe TIOJIO’KCHUS B )
FAJTOICHOB. TIEPUONICSCKOMN
U3yunts crioco6sr | cHcTeme J1. M.
MOJTy4YEeHUs Menpneneesa u
raJIOr¢HOB. 0COOEHHOCTEM
CTPOEHUS UX
aTOMOB.
OOBSCHATD
3aKOHOMEPHOCTH
W3MCHCHUS
CBOMCTB
TaJIOTEHOB TI0
nepuoay u B A-
rpymmnax.

17 Xnop. CoiictBa | U3yunTh OmnwuceiBaTh www.interneturok.r
U IPUMEHEHUE (usngeckue n CBOMCTBA u
XJI0pa. HEKOTOpBIC BEILECTB B XOJI€E

zzlyﬁnctichne [ICMOHCTDAIIHOHIE gg:p)’HOBaHue
raJIoTeHOB. oro # iabo-

CucremaruzupoBa | PaTOpPHOTO Annapam ons

Th 3HAHUA O OKCIICPUMCHTA. nposeoeuuﬂ
XUMHYECKOH CBSI3U NUMUYCCKUX
Eg:giﬁeg:mecm npouyeccoe (AIIXP)
rajioreHoB 1 nx Jlamuux x0pud-
COCTMHEHMI, a

TaKkxke 00 Honoe
OKHUCIIUTETHHO-

BOCCTAaHOBHTEIIHH

bIX PCAKIHAX.
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18 X7I0pOBOIOPO: CucrematusupoBa | ONUCHIBATH www.interneturok.r
MOJIYYEHUE U Tb 3HaHUA O CBOICTBA u
cBOifcTBA. CTPOCHHM aTOM3, | perpecTB B XOJI€

BHJIAX

. JIEMOHCTPAIIHOHH
XUMHUYECKOH CBSI3U 5
Ha TpEMepe oro u 1a0o
MOJICKYJI Xjgopa u | PATOPHOTO
XJIOpPOBOZOPOAaA. OKCIICPUMCHTA.
N3yuuts criocod
MOJIY9CHUS U
cobupanus
XJIOPOBOAOPOAA
B J1JAOOPATOPHUH.

19 Consnas kucnora | CucremarusupoBa | Pacmo3naBath www.interneturok.r
U €€ COJIH. Th 3HAHUA O ONBITHBIM IIyTEM | U

CBOHCTBAX KHCIOT | copanyro
Ha IpuMepe "

. KHUCTIOTY U €&
COJITHOM KHCIIOTHI. 5
W3yanth coJu, OPOMU/IBI,
UHIUBUAyaIbHble | MOAHIBL.
CBOMCTBA CONTHON | BBIYUCIATH
KHCIIOTHI, MacCOBYIO JIOJTIO
Ka9CCTBCHHYIO pacTBOPEHHOIO
PCaKiiio Ha BEIIIECTBA B
COJISTHYIO

N pacTBope
KHCIIOTY | €€
COJIH.

20 IpakTuueckass | [Ipaktuuecku OmnwuceiBath
padora Ne 3. HU3y9UTh yCIIOBUA | cBolicTBa
[lonyuenue co- IOy CHIA BEILECTB B XOJI€

. XJIOPOBOOPO/IA,
JITHOM KUCIIOTHI U . JEMOHCTPAIIMOHH
. €ro CBOIWCTBA U 5
u HU rou -
3ydeHue eé CIIOCOBEI oro u 1a0o

CBOMCTB. coGHpanysL. paToOpHOTO
Hayuuts JKCIIEpUMEHTA.
pacro3HaBaTh Cobmoiath
COJISIHYIO KHCIIOTY | rexHUKY
1 ee com. 0€30MaCHOCTH.
IToBTOpUTH

PacnioznaBatb

IpaBrJia TCXHUKHU
0€30MacHOCTH IIpU
paborte ¢
KHCJIOTaMH.

OIIBITHBIM ITyTEM
COJISTHYIO
KHUCIIOTY U €€
COJIA, OPOMU/IBI,
WOJIU[IBL.

Hcnons3oBats
MPHUOOPETEHHBIE
3HAHUS U YMEHUS
B IIPAKTUYECKOMN
JESATEIBHOCTH U



http://www.interneturok.ru/
http://www.interneturok.ru/
http://www.interneturok.ru/
http://www.interneturok.ru/

MOBCEIHEBHOM
JKU3HH C LIETBI0
0e30IacHoro
oOparmeHus ¢
BEILIECTBAMH U
MaTepuaiaMH 1
9KOJIOTHYECKH
IPaMOTHOTO
IIOBCACHUS B

OKpY>Karolen
cpene.
Kucaopon u cepa (84)

21 [Tonoxenue Jatb oburyro XapakrepuzoBar | Uudoypok
KUCJIOpOJa U XapaKTCPUCTUKY b AJieMeHTHI VI (npe3enTarus)
cephl B iepuoau- | ICMEHTOB A- rpynmsl
YEeCKOU CUCTEME VIA-rpynme1 na (moarpymnibl

OCHOBaHUU
XUMHYECKHUX HOTTOKCHIS B KHUCJIOpPOJIa) Ha
DIIEMEHTOB, I1epHOINYECKOl OCHOBE UX
CTPOEHHE UX TabJuIe U MOJIO’KEHUS B
aTOMOB. CTPOEHHS aTOMOB. | IEPHOIUYECKOM
Paccmotpers cucteme /1. 1.
Amnotponus AJUIOTPOITHbIE MeHeneesa 1
Cepal. f:piqumunn ocobeHHOCTEH
CTPOEHUS UX
aTOMOB.
OOBSCHATD
3aKOHOMEPHOCTH
W3MCHCHUS
CBOMCTB
anemeHToB VI A-
TPYIIIBI TIO
nepuoay u B A-
rpymmax.

22 CaoiicTBa Paccmotpets Xapaxtepuzosatr | Uudoypox
IIPUMEHEHHUE usngeckue n b aJUIOTPOIHIO (mpe3eHTanus)
cephl XUMHYECKHE KHCJIOPOAa U

CBOICTBa CepBhl. CephI Kak OJIHY
OxapakTepu3oBaTh | U3 MPUIHUH
HaXO0XJEHHUE CEpbl | MHOroo0pasus




B IPUPOJIE U €€ BEIIIECTB.
IpUMEHEHHE.
23 CepoBonopo. OOBsicHUTB OnwuceiBaTh Hudoypox
Cynbdupl. HOJTy4eHUEe CBOMCTBA (mpe3eHTaINs)

CEepoBOOPOA B BEILIECTB B X0J1€
nabopaTtopuu u JEMOHCTPAllMOHH | OGopynoBaHue
€ro cBOICTBa. oro u TP*
Pacimputs 1a60paTopHOTO
IIPEJCTABICHUSA O | SKCIIEPUMEHTA. Annapam 0na
K1accu(pUKaLuK Cobmronath nposedenus
R
EepOBO,HOpOI[OM Oxa3sbIBaTh pearuuit (AIIXP),
00paTuTh nepeyto nomomp | 1"PY 60p 017
BHUMAHHE pu noOJIyueHUs 2a306
Ha co0JII0/IeHne OTpaBIICHHUSIX, uau annapam
IIPABUJI TEXHUKU 0’Korax u Kunna
0€30MacCHOCTH. TpaBMax.
O3HaKOMUTB C CBsi3aHHBIX C
Ka4eCTBEHHOU peaKTuBaMu U
peakiuen Ha 1a00paTOPHBIM
CyJb()UA-UOHBI. 000pyTI0BaHUEM.

Onpenenars

NPUHA/IJICKHOCTh

BEILIECTB K

OIPEIECIIEHHOMY

KJjaccy

COEJIMHEHMII.

24 Oxcwup cepot (1V). | U3yuuts cniocoOsr | Onpenensrtsb Nudoypox
CepHucras MOJTyqCHUS MIPUHAJUICKHOCTD | (TIpe3eHTaIus)
KHCIIOTA H €& CCPHUCTOrO Iasa, | geryecrs K
COJIH. cpomctBa OIIPENETEHHOMY Obopynosanne

CEepHUCTOTO ras3a u TP*

CEPHUCTOU iacey .

KHCIIOTHI, COEMHEHUH. Annapam ons
MPUMEHEHHE ITHX nposedenus

](3) CIIeCTB. XUMUYECKUX
O« peasis AP
peakuuen Ha

CYb(UT-NOHBI.

25 Oxcup cepri(V1). | U3yuuts cBoiictBa | Onpenensthb WNudoypox
CepHas kucnora | OKCHAA cepsI(VI) 1 MIPUHAJUICKHOCTD | (Tpe3eHTaIus)
1 eé COMH. pa36anneHH0171 BEILECTB K

CepHOMN KUCIIOTHI. ONpEICIEHHOMY
[To3nakomMuTsh €

KaueCTBEHHOU Kaaccy .
peakuueil Ha COCIMHEHUH.
Cynb(aT-uOHBI.

26 Oxucnutensusie | PaccmoTpersb ConocrtaBisiTh WNudoypox
CBOMCTBA CBOJCTBA CBOJCTBA (npe3enTanus)

KOHIICHTPUPOBAHH | pa30aBlIeHHON U

KOHICHTPUPOBAH




HOW CEpHOU ol KOHIICHTPUPOBAaH

KUCJIOTHL. CEpHOM KUCJIOTBI, | HOM CEpHOM
MOJIyYEHUE CEPHOU | KUCIOTHI.
KHUCJIOTHI B 3anuceiBaTh
MIPOMBILIIEHHOCTH | YpPaBHEHUS
, IpUMEHEHUE peakuuii B
CEPHOU KUCJIOThI U | HOHHOM BUJE C
e€ couen. yKa3aHueM

nepexojaa
JJIEKTPOHOB.

27 IIpakTuyeckas | CosepmencrBosar | Pacno3HaBaTth
pa6ora Ne 4. b YMEHUS pPeliaTh | ONBITHBIM MYTEM
Pemenue SKCIEPUMEHTAJIBH | PaCTBOPBI
IKCTICPEMEHTAID bI€ KAYECTBEHHBIE | KUCIIOT,

3a/1a4u 0 TeEME CyIb(hUIbL,

HBbIX 337141 HO «Kucnopon n CYJIb(UTHI,

Teme «Kuenopon | cepay cynb(haThl.

H ccpay. U OOBSICHATH Hcnonb3oBars
MIPOBOJIUMbIE npuoOpeTEHHBIC
peaKkiuu B CBETE 3HAHUS U YMECHHS
MpeACTaBICHUH 00 | B MPaKTHYECKOM
AICKTPOJIUTUYECKO | MEATETbHOCTH U
W IUCCOLMAIMY U | IOBCEIHEBHOMU
OKHCITUTEIHHO- YKU3HH C 1IEJIbIO
BOCCTaHOBUTENIbH | 0€30IacHOr0
BIX IIpOLECcCaXx. oOpaitieHus ¢

BELLECTBAMHU U
MarepuaiamMu u
3KOJIOTUYECKH
TPaMOTHOTO
MOBEJICHUS B
OKpY>Karoleu
cpene.

28 Pemenue Hayuuts pemats BoruucnsaTe no
pacqéTHLIX 3aaa4u I10 XUMHUYECKUM
3aj1ay4. YpaBHEHUSIM ypABHEHHAM
Bbluncnenus no | XUMHUYECKHUX "

. Maccy, 00bEM H

XUMHUYECKUM peaKIuii ¢

YpaBHEHUSAM MCIoNb30BaHmeM | N OTAICCTBO

Macchl, 00bEMA U | BEILECTB, BEIIIECTBA OAHOTO

KOJIMYECTBA coJeprKalux 13 IIPOAYKTOB pe-

BEIIIECTBA OAHOTO | ONPEACIIEHHYIO aKIINH 110 Macce

U3 MPOAYKTOB
peaKIuu 110
Macce UCXOIHOIO
BEIIECTBA,
00BEMY WM
KOJINYECTBY
BEILECTBA,
COJIEpKAIIETO
ONPEACIEHHYIO
JIOJTIO IPUMECEN

JIOJIEO TIPUMECEN.

HCXOJHOTO Belle-
CTBa, 00BEMY
WM KOJIUYECTBY
BELIECTBA,
CoJIeprKallero
OIPENICIIEHHYIO
JTOJTFO TIPUMECEH.

T'otoBuUTH




KOMITBIOTEPHBIC
MIpEe3EHTAIINH 110
TeMe
A3ot u docdop (94)
29 [Tonoxenue azora | JaTe 0011y10 XapakrepuzoBat | Mupoypok
u docdopa B XapaKTepUCTUKY b aneMeHTsl VA- | (Ipe3eHTanus)
nepuoguueckoii | ICMCHTOB TPyIIIBI
VA-rpynmsl o
cucremMe (moarpymnrbl
MIOJIOXKCHHIO B
XUMHYECKHX [ePHOHUECKOH a30Ta) Ha OCHOBE
JJIEMEHTOB, TaGMIe UX TIOJIOXKCHHUS B
CTPOCHUE UX 3JIEMEHTOB HIEPUOTNIECKOM
aTOMOB. A30T: . . MeHaeneeBa | cucreMe u
CBOMCTBA U 1 CTPOCHMIO 0COOEHHOCTEM
IPUMCHCHUE. aToMOB. CTPOCHUS MX
OOBsICHUTH
aTOMOB.
dbuzndeckue
M XHMHYECKHE OGBSCHSTE
CBOWCTBa a30Ta
3aKOHOMEPHOCTH
KaK IPOCTOTO
BEILECTBA, POJIb M3MCHCHHA
a30Ta B MPUPOJIE. CBOUCTB
anemeHToB VA-
TPYIIIIBI
30 AMMHaK. Paccmotpets OnuceiBath Nudoypox
dusnueckue u CTPOCHHUC CBOMCTBa (mpe3eHTarnus)
XUMHYECKHE MOJICKyJIbI BEIIIECTB B XOJI€
. aMMHaKa. BaHH
CBOIICTBA. JEMOHCTPAIIMOHH Obopynosanue
0 OOBSICHUTD 5 TP*
ONlyueHUEe U CBONCTBA oro u nabo-
IPUMCHCHUE. aMMHaKa, ero paTopHOTO Jlamuux
TIOJTy4CHHUE U OKCHCPUMCHTA. | 5 1opmponpoeoono
MIPUMEHEHHE. cmu
Pacemotpets
JIOHOPHO-
AKLIENITOPHBIN
MEXaHU3M
oOpazoBaHms
KOBAJIEHTHOU
CBSI3H.
31 Ipakrnyeckass | Hayuurts nomyvars | OnuceiBath
padora Ne S. aMMHaK peaklnel | cpoiicTra
[Mony4enue am- HOHHOT0 0OMEHA Ml | poriects B X010
BBITIOJTHSATH
MHUaKa u JIEMOHCTPAIIMOHH
XUMHUYECKHE 5
U3YYEHHUE eT0 peaKiuH, oro u nabo-
CBOMCTB. XapakTepusyiomye | PATOPHOTO
CBOICTBAa aMMHaKa | DKCIICPUMEHTA.
H €TI0 BOJHOTO CoOumronaThb




pactBopa.

TEXHHUKY
0€30MaCHOCTH.
Oka3bIBaTh
MEPBYIO MTOMOIITH
npu
OTpaBJICHUSIX,
OKOrax u
TpaBMax,
CBSI3aHHBIX C
peaKkTUBaMu U
1a00paTOPHBIM
00opyIOBaHUEM.
Pacno3naBatb
ONBITHBIM IIYTEM
aMMHUaK,
pacTBOpPHI
KHUCJIOT, HUTpAT-
1 pocdaT-noHsI,
WOH aMMOHWS.

32 Conu aMMOHUS. Paccmotpets YcranaBmuBate | MH(DOYpOK
(pusnueckue n NPUHAJICKHOCTD | (Tpe3eHTaIus)
XUMHYECKHE BEIIECTB K
CBOWCTBa coJeit "
onpeaenEHHOMY
aMMOHUS U UX
MIPUMCHCHHE. iacey
COCIMHECHMUIA.

33 A3zotHas kucnora. | OObACHUTH 3anuceiBaTh Nudoypox
Crpoenue CTpOCHUEC ypaBHEHUS (mpe3eHTarnus)
MOJIEKYJIBI. MOJICKYIIBI peaxuuii B

. a30THOW KUCJOTHI. BaHU
CsaoiicTBa MOHHOM BUJIE C Obopynosanue
5 . 3akpenuTh 3HaAaHUS TP*
pazbaBicHHON 0 CBOMCTBAX yKa3aHueM
430THOH KHUCJIOT Ha nepexona Tepmopesucmopnpi
KHCIIOTEHI. HpUMeEpE a30THOM | SIEKTPOHOB. ii damuux
KHCIOTBI. memnepamypul,
Paccmorpers
oamuuk pH,
XUMH3M
MOJTy4eHUsI oamuux
A30THOM KHCIIOTHI. 21eKmMpOnpo6ooHo
cmu, annapam 011
npoeeoeHus
XUMUYECKUX
peaxkuui (AIIXP),
MazHumuasn

Meuianka




34

CBolicTBa
KOHLIEHTPUPOBaH
HO a30THOH
KHCJIOTHI.

OOBICHUTH
OKUCJIUTEITHHBIC
CBOICTBa a30THOM
KHUCJIOTHI.
3aKkpenuTh yMEHUE
KCII0JIb30BaTh
METO/T
3J€KTPOHHOTO
Oayranca rnpu
paccTaHOBKE

K02 PuIMeHToB B
YPaBHEHUSX
OKHUCJIUTEIBHO-
BOCCTaHOBUTEJIbH
BIX pPEaKIIHil.

CorocTaBiaThb
CBOMCTBaA
pa3z0aBiICHHON U
KOHIIEHTPUPOBAH
HOM a30THOM
KHCJIOTEL.

3aInuchIBaTh
ypaBHEHUS
peakuuii B
MOHHOM BHJIC C
yKa3aHUEM
repexojia
3JIEKTPOHOB.

['oToBUTH
KOMIIBIOTEPHBIE
MIPE3EHTALUH 110

Nudoypox
(npe3enTanus)

OobopynoBanue
TP*

Hamyux numpam-
UOHO8

TeMe

35 Conu a3oTHOM N3yuuts cBolictBa | Mcnonb3oBarhb Hudoypox
KHCJIOTBI. colieil a30THOH npuoOpeTénHble | (Ipe3eHTanus)
AszotHbIe ynobpe- | KMCTOTDL. 3HAHUA U yMEHHUS
HUA. Ea(:f;:;?;gz;c B IIPAKTUYECKOU gg:pyuonaﬂne

peaimeit Ha NeSITebHOCTH U
HUTpPAT-HOHBL. TIOBCEAHEBHOM Jlamuuk
Cdopmuposarts KUSHU € LCIBIO | 5 poxmponposoono
MoHATHE 00 6e301macHoro cmu
a30THBIX oGpalLeHus ¢
yRoGpeHHsX. BELIECTBAMH U

MaTepuagamMu 1

9KOJIOTMYECKH

IPaMOTHOTO

HIOBEJICHUS B

OKpY’KaroIlen

cpexe.

36 ®Dochop. Paccmotpeth XapakrepuzoBat | MHpoypok
AnoTponus JUIOTPOITHIO b aJUIOTPOIIHIO (mpe3eHTanus)
docdopa. dhocdopa. docdopa Kak
CaoiicTBa OOBsicHUTD
docdopa. XUMHYECKHE OAHY M3 TP

CBOMCTRA MHOTrooOpasus
docdopa. BEIIECTB.

37 Oxcnp 3akpenutb 3HaHUsA | CoCTaBIATH HNudoypox
docdopa(V). 0 CBOMCTBAX ypaBHEHUS (mpe3enTarus)
docdopHas KHUCJIOTHBIX CTyIeHYaToi
KHUCIIOTa U OKCHJIOB U KUCJIOT




€€ CoJIN. Ha npuMepe JUCccOoIMalliM Ha
®dochopubie OKCHJa npumepe
ya00peHUsI. dhochopa(V) u bocdopHoit
bocdopHoii
KHCIIOTBHI.
KHCJIOTBI. B
CbopMHpoBaTS BIYUCIISATH
HOHSTHE O MacCOBYIO JOJTFO
¢bochopubIx pacTBOPEHHOIO
yIOOpEeHUSX. BCIIIECTBA B
pacTtBope.
[Tons3oBatbcst
uHpopManuen u3
Apyrux
VCTOYHUKOB JIJIS
TIOJITOTOBKH
KpaTKuX
COOOILIEHUN.
Yraepon u kpemuuii (84)

38 [Tonoxenune Paccmotpets XapaxtepuzoBatr | Uudoypox
yriaepoja u CTPOCHHUC aTOMOB | |, siemenTsl IVA- | (mpe3eHTanus)
KPEMHUS B yriepoza u IpyMIIbI

N KPEMHHUS, 1aTh
NIEPUOTUIECKOM (moarpymIb
XapaKTePUCTHKY
cacteme 3THX 3JICMECHTOB yrieponia) Ha
XUMHYECKHX R o —— OCHOBE UX
3JICMCHTOB, B nepnoﬂnquKoﬁ TIOJIOKCHUS B
CTPOEHHUE UX Tabnuue u MIePHOTUICCKON
aTOMOB. CTPOCHHIO aTOMOB. | cycreme u
ANNOTpONHbIE Paccmotpers ocobeHHoCTeil
AITOTPOTTHBIE
MoaupuKaIm CTPOEHUS UX
MoauUKaIu
yriaeposa. yTIepoa. aTOMOB.
OOBsICHATD
3aKOHOMEPHOCTH
W3MCHCHUS
CBOICTB
anemeHToB |VA-
TPYIIIBL
XapakTepus3oBar
b AJUTOTPOTIHIO
yriepoja Kak
OJIHY W3 MPUIHH
MHOT000pa3us
BEIIECTR.

39 XuMH4eckKue N3yuuts OnuceiBath HNudoypox

CBOICTBA XUMHYECKNE CBOICTBa (mpe3enTarus)

CBOMCTBA




yriaeposa. yriepoja. BEIIECTB B XOJIC
AncopOrust O3HaKOMHTS C JIeMOHCTPALMOHH
SIBJICHUEM oro 1 1260~
ajcopOuuu. pATOPHOTO
JKCIIEPUMEHTA.
CoOumronarhb
TEXHUKY
0€30MMacHOCTH.

40 VYrapHpli ras, OOBsICHUTH CorocTaBisTh HNudoypox
CBONCTBA, CTpOCHHUE, CBOMCTBa (mpe3eHTanus)
busmonormyecko | CBOHCTB, OKCHJIOB
€ JIEHUCTBUE HA TOMYHCHAC 1 yriiepoaa u

MIPUMCHECHHE

OpTaHM3M. oKcrIa KpeMHUS,

yraepoza(ll). OOBSACHSTH
MIPUYUHY UX
pazmuyus.
YcranasinuBaTh
MIPUHA/IIC)KHOCTD
BEIIECTB K
OIPEIEIIEHHOMY
KJ1accy
COCIMHECHMUI.
3anuceiBaTh
ypaBHEHUs
peakuuii B
WOHHOM BHJIE C
yKa3aHHuEeM
nepexoza
JJIEKTPOHOB.

41 Vraexucnenii raz. | U3yunts cBoiictBa | ConocTaBisTh Nudoypox
VYronbHas YTJICKHCTIOTO rasa. | cBOWCTBA (mpe3enTarus)
KUCIIOTA U e HOBvTOPHTB OKCHIOB
COJIH. cBoucTBa yriaepojaa u

KHCIIOTHBIX
Kpyrosopor OKCHLIIOB. KpeMHUs,
yriaepoja B O6BICHHUTE 00BIACHATH
IIpUPOAC. CBOICTBA IIPUYUHY UX
YTOJIbHOM pasinyus.
KHCIJIOTBL, & YcTaHaBIMBaTh
Tatoke MIPUHAICKHOCTD
XapaKTepHbIC
CBOMCTBA coiei BemeCTB_.K
yronpHo# kucnorsl | OTPCACTCHHOMY
Y B3aHMHbBIE Kjaccy
IIEPEXOABI COEIMHEHUM.

KapOOHATOB U

JlokasbIBaTh




THAPOKAPOOHATOB.

KHUCJIOTHBIN
Xapakrep
BBICIIIMX OKCHUJIOB

yriaeponaa u
KpEMHUSL.

42 IpakTuyeckas | Hayuuts nomydars | OcymecTBisiTh
padora Ne 6. OKCHA B3aWMOIIpEBpale
[Tony4yenue ox- yrnepon%(IV) HUs KapOOHATOB
— peakiueit oomMeHa, "

cobupartp ero
yraepona(lV) u BEITCCHEHIEM TUAPOKApOOHATO
U3y4YEHUE €T0 BO3yXa 1 B. Pacnosnasarb
cBOMcCTB. Pac- MOATBEPKIATh ONBITHBIM NIYTEM
[IO3HaBaHUE HaJIM4Yue TAaHHOTO | YIJIEKUCIbIN Ta3,
KapOOHATOB. rasa. KapOOHAT-MOHBI.
COBEpLICHCTBOBAT | 11.1101B30BATE
I;O}gfg;?eb npuoOpeTEHHBIC
NPHGOPHI 151 3HAHUS U YMEHHUS
nonyyeHus razop | B IPAKTHYCCKON
U TI0JIb30BaThCS JESITENIbHOCTH U
UMH. IIOBCEIHEBHOU
YKU3HU C LIEJIBIO
0€e30MacHoOro
oOparieHus ¢
BEIIECTBAMHU U
MaTepuaiamMy u
9KOJIOTUYECKU
TPaMOTHOTO
MTOBE/ICHUS B
OKpYy>Karoleu
cpene.

43 KpemHuii u ero Jlatb 0011yIo ComocTaBsTh www.ptable.com
COETUHEHHUS. XapaKTCPUCTUKY CBOMCTBA
Cmexno. ]e- SJICMCHTA OKCHJIOB
MeHm. KPCMHHA. yriaepoja u

OOBICHUTH

CBOMCTBA KPEMHHUS KpeMHHAL,

¥ OKCHIIA OOBACHATH
kpeMHuA(IV). MIPUYUHY UX
IIpo- pasnyus.

BECTH YcraHaBnuBaTh
CPaBHUTEIbHBIN NPHHA/TEKHOCTH
aHaIu3

(dbuzmyecKux BemeCTB"K
CBOMCTB BBICIINUX ONPEACTCHHOMY




OKCHJIOB yTJiepojia | KJIaccy
H KpEMHHL. COCIMHECHUM.
N3yuuth CBf)fICTBa JloKa3BIBATS
KPCMHHCBOM KHCJIOTHBIN
KHCIIOTHI U €€
coJieit. XapaKtep
CopMHUpOBaTH BBICILIUX OKCHJIOB
IpeACTaBICHUS O yriaepoaa nu
CHJIMKaTHON KpEMHUSL.
MIPOMBIIIIICHHOCTH
44 O0600611IEHME TT0 O000mHUTS, Brruucaars no
Teme CUCTEMATU3UPOBAT | xMHYECKUM
«Hemeramby». bHu yPaBHEHHAM
Pacuérnbie CKOPPCEKTHPOBATH Maccy, 00bEM
3HAHUS y4alIuXcs
3aja4m. 110 TeMe WJIM KOJIMYECTBO
Boruncnenus no | Hemertamisms. OJTHOTO U3
XUMHUYCCKHM MIPOJIYKTOB
YPaBHCHUSIM peaKIuu 1Mo
Macchl, 00bEMa Macce UCXOTHOTO
WM KOJIMYECTBa BEIIIECTBA,
OJIHOTO M3 00BEMY MiH
MPOJYKTOB KOJIMYECTBY
peaKIu 1mo BEIIIECTBA, COJIEP-
Macce UCXOJIHOTO Kallero
BEIIECTBA, OITPENICIIEHHYIO
00BEMY MM JIOJII0 TTpUMecei
KOJIMYECTBY
BEILIECTBA,
COJIEpIKaLIETOo
ONPEACIEHHYIO
JIOJTIO TIPUMECEN
45 Kontpoabnasn [TpoxonTpoupoBa | BeIMOTHATE
padora Ne 2 o Tb 3HaHHA 3a7aHus
Teme yHamunxcs o oTpeieEHHOM
«Hemeramiby., | oM CJIO)KHOCTH TIO
«I"aJoreHsIy, .
«Kucnopon u IpONICHHOMY
cepay, «A30T U Matepuairy
bochop»,
«Yraepon u
KPEMHHUIN.
Metasuibl (00mas xapakrepucruka) (134)
46 [Monoxenue Jlath o0mryro Xapakrepuzosar | Www.ptable.com
METAJIJIOB B XapaKTCPUCTUKY b METaJIbl Ha
nepuoguueckoi | METAIOB Ha OCHOBE UX
CUCTEME OCHOBAHUM HX TIOJIOXKEHUS B



http://www.ptable.com/

XUMHYECKHUX MIOJIOKEHHUSI B MePUOIUIECKON
snementos JI. M. | ICPHOAMYECKOM CUCTEME U
MeHeneesa. TabuIe 0COOCHHOCTEIH
JJIEMEHTOB H
Merannuueckas CTPOEHHUS UX
CTPOCHUS UX
CBSI3b. atomos. Hayuurs | 2TOMOB.
Dusneckue [IPUMEHSATh 3HAHUS
. . | OOBSICHSTH
CBOMCTBA 0 METAJUITMYECKON
3aKOHOMEPHOCTH
METaJIJIOB. CBSI3H IS p
CIUIaBEL pa3bACHEHUS HIMCHCHIA
CBOMCTB
METAaJUIOB. (bmfmecmx
CBOWCTB METAJJIOB. | METAJIJIOB IO
O3HaKOMMTE C neprony u B A-
BOKHEHIIIMMH rpymmax.
CIUIaBaMHU
HccnenoBats
METAJJIOB B UX 5
cBOIiCTBAMM. CBOMCTBA
U3y9aeMbIX
BEIIIECTB.
OOBSCHATD
3aBUCHUMOCTh
(buznueckux
CBOMCTB
METaJIOB OT
BUJIA
XUMHYECKON
CBSI3M MEXKY UX
aTOMaMHU.
47 Haxoxnenne PaccmoTtpets CucrematuzupoB | Madoypox
METAJIOB B HaXOXACHUE aTh 3HAHUA O (mpe3eHTarnus)
npupoje u obmme | METALIOB B crocobax
pHUpoJIe.

CHoCcOOBI UX HOJy4YEeHUs
CucremaTu3upoBa

MOJTyYEHUSI. B SHAHMS O METAIJIOB
criocobax
TTOJTY9CHUS
METAJIJIOB.

48 XHUMHYECKUE 3akpenutsb 3HaHus | Habmonats u Nudpoypox
CBOMCTBA 00 00mmx OIIMChIBATh (mpe3enTarus)
MeTaoB. Psx XUMHYECKIX XUMHUYECKHE

CBOMCTBax peaxuu ¢
AKTUBHOCTH
METAaJIJIOB. MIOMOIIIBIO €CTe-
(onexTpoxMITec PaccMoTpeTh psil | CTBEHHOTO SI3bIKA
KHH AN HaIPsLKCHAN U S3bIKAa XMMHH.
HaIPSHKEHUN ) METaJIJIOB. Habmonate
METAaJIJIOB. JIEMOHCTPHPYEM
bl U
CaMOCTOSITEITHHO
MIPOBOIMBIE

OIIBITHI.




OnuceBaTh
CBOMCTBA
H3y4aeMBbIX
BEIIIECTB HA
OCHOBE
HaOI0IeHU 3a
HX

MPEBPALICHUSIMH.
49 [lemounsie Jatb o0uryto HaGmonates u HNudoypox
MeETa/lIbL. XapaKTCPUCTUKY OITMChIBATH (Hpe3eHTaHI/Iﬂ)
HaxoxeHue B LIETOYHBIX XUMHYECKHE
mpEpoze. METAJIJI0B Ha peaKIuu ¢
OCHOBaHHMH UX IIOMOIIIBIO €CTe-
Dusirieckue 1 MOJIOXKEHHUS B CTBEHHOTO S3bIKa
XUMHUYCCKHC MEPUOTNICCKOM U SI3bIKA XAMUU.
CBOMCTBA. TadJIHULEe HaOmronare
Y CTPOCHUS JIEMOHCTPHPYEM
aTOMOB. bl€ U
Paccmotpetn CaMOCTOSTEIHHO
HaXO0XKIEeHUE B IIPOBOIUMBIE
npupoae, puzu- OTIBITHI.
YeCcKHe U OnuceIiBaTh
XUMHYECKHE CBOMCTBA
CBOMCTBa U3y4aeMbIX
HIETOYHBIX BEILIECTB Ha
METAJIJIOB. OCHOBE
HaOJIIOIEHUH 3a
1704
MIPEBPACHUSIMH.
50 Oxkcupgsl 1 Paccmotpets HaoOmromates n Nudoypox
TUAPOKCHIBI OKCHUZIBI U OIMCHIBATh (mpe3eHTarnus)
IIEJIOYHBIX THAPOKCHIBL XMUMHYECKHUE
METaJLJIOB. THCHOHHBIX peaKIuu ¢
METAJIJIOB, UX
[IpumeHeHne NpHMeHEHHE. IIOMOIIBIO eCTe-
IETOYHBIX TMoBTopHUTH Ha CTBEHHOTO SI3bIKa
METAJIJIOB. U SI3bIKa XUMHUHU.

3TUX MpPUMEpax
CBOMCTBaA
OCHOBHEIX
OKCHJIOB 1
OCHOBaHMUM,
paccMaTpuBas Ux
B CBETC
Mpe/icTaBIeHH 00
3IEKTPOJIUTUYECKO
¥ TUCCOIIMAIIHNH.

HaoOmronath
JEMOHCTPHPYEM
ble U
CaMOCTOSTENHHO
MIPOBOJIMBIE
OIIBITHI.

OnuceBaTh
CBOMCTBA
H3Y9aeMBIX
BEIIECTB HA
OCHOBE




HaOJII0IeHUH 32
ux
MPEBPALCHUSIMH.
CpaBHUBaThH
OTHOIIICHHE
THJIPOKCHUIOB
HATPUS, KaJIbIIHS
Y aJIIOMUHHS K

pacTBopam
KHCIIOT U
LIEI0YeH.
o1 [1&nounozemens | JlaTh o0mryto Habmonate u Hudoypox
HbIE METAJLJIBL. XapaKTEPUCTUKY OIUCHIBATh (npe3eHTanus)
Haxoxnenue B MeTtannos I1A- XHMHYECKUE
mpEpozE. CPYIIbI HA pEAKIIHH ¢ Oo6opynoBanne
. OCHOBaHUU UX TP*
Kanbiuii u ero HOTOKCHIS B MOMOIIBIO ecTe-
COETUHEHMUSI. TIepHOIMYECKOi CTBEHHOTO 3BIKA | Jrymyyx
KéctkocTh BOIBI | TabmuIie M A3BIKA XUMUH. | 54 0mmponpoeodio
U CIIOCOOBI €6 U CTPOCHHUS HaoOmronats cmu, maznumnasn
YCTpaHEHHSI. 4TOMOB. JICMOHCTPUDPYEM | youanka, npuéop
PaCSMOTpeTB - % nO
CBOMCTBA U yuenun
— CAMOCTOSATENBHO | 000 1o
KaJIBIUS U €TO POBOAMMBIC annapam Kunna
COCIMHECHUM. OIIBITBHI.
OnwuceIBaTh
CBOMCTBA
U3y4aeMbIX
BEIIIECTB Ha
OCHOBE
HaOIIOIeHUI 32
ux
MIPEBPACHUSIMH.
CpaBHHBaTH
OTHOIICHHE
THUIPOKCHUJIOB
HATpPHUsI, KaJbIUs
Y QTIOMUHHS K
pacTBopam
KHCIIOT U
IEeI0YeHn.
52 ATIOMUHUM. Paccmorpers OnnceiBath HNudoypox
Haxoxnenue B SJICKTPOHHOC CBOICTBa (mpe3eHTanus)
npupoge. Cpoii- | CTPOCHHUE aToMa U3ydaeMBbIX

AJIJFOMUHU .




CTBa aJIIOMUHHA.

OOBSICHUTH
¢busnyeckue u

BCIICCTB Ha
OCHOBC

XUMHUHYCCKHC HaGIIOIeHNH 33
CBOWCTBa X
ATIOMHHUS.

IpEeBpPAICHUSIMHU.

53 8 | AMdpotepHOCTh OOBsicHUTB Jloka3pIBaTh HNudoypox
OKCHJIa U XUMUYCCKUC amM(pOTepHBIN (npe3enTarus)
rHApoKCcHaa aro- | CBOHCTBA OKCHIA M | yanaxrep
MHHUS. e OKCHUJIOB H

JpoKcuaa

ATTIOMIHIISL. THIPOKCHIOB

3akpenuTh 3HaHus | ATHOMHUHUA U

06 amdoreproctu. | xemnesa(lll).

Ha-

YYUTh JOKA3BIBATh CpaBHuBath

aM(dOTepHBIH OTHOIIIEHUE

XapaxkTep U3y4aeMbIX

COCTMHEHUSL. METAILIOB I
OKCHJIOB
METAaJUIOB K BOJIE.
CpaBHHBaThH
OTHOIIICHHE
THJIPOKCHIOB
HATpUSl, KAJTBIUS
Y ATFOMUHUS K
pacTBOpam
KUCJIOT U
LIEJI0YEH.

54 9 | Keneso. Paccmotpeth Habmonate HNudoypox
Haxoxnenue B SJIEKTPOHHOE JeMOHCTpUpYeM | (TIpe3eHTarus)
NpHpoIe. CTPOEHHUE aToMa -

CaoiicTBa wenesa. Msyunte CaMOCTOSITENIbHO Obopynosanue
(buznveckue u TP*

xKeresa. XIMAYCCKITE MIPOBOTUMBIE
cBoiicTBa xeye3a. | OUBITBL Jamuuk oaenenus

55 10 | Coenunenus CucrematusupoBa | Pacro3naBath WNudoypox

Kenesa. Tb W 3aKpCIHTh OTBITHBIM MyTEM | (TIpe3eHTalus)
3HaHU 00 THPOKCHII-
OKCHIIAX, HOHBI, HOoHBI Fe?*
THIIPOKCUIAX U 3
comsix sxenesa(ll) u | ¥ Fe™ .
xeneza(Ill).

56 11 | Npakruyeckass | O606uwTH 3HaHus | CoOmoaTh

paGora Ne 7. 0 XUMHUYECKHX TEXHHUKY




Pemenune skcne-
PUMEHTAIBHBIX
3a1a4 110 TeMeE
«MeTaisl 1 uX
COCIUHCHUS.

CBOMCTBaX
METaJIOB B UX
COCTMHEHUM.
[Iponoxuth
dhopmupoBaTh
yMEHUuE
BBIIIOJIHATH
XUMHYECKHUH
SKCIIEPUMEHT.

0€e301acHOTO
oOpareHus ¢
XHUMHYCSCKOHN
MOCyA01

1 1a00paTOpHBIM
00opyIOBaHUEM.
OcyliecTBISITh
peakuuu,
MOATBEPIKIAIOIIH
€ TeHETHUYECKYIO
CBSI3b MEXKIY
HEOPTaHHMYECKUM
U COeIMHEHUSIMU.
Pacno3naBath

ONBITHBIM IIYTEM
TUJPOKCU/I-
HOHBI, HOHBI Fe?+
u Fe?+ .
Hcmons3oBaTh
npruoOpeTéHHbBIE
3HAHUS U YMECHHS
B IIPAaKTHYECKOU
JIeSITeIbHOCTH B
IIOBCEIHEBHOU
JKM3HH C 1IETIBIO
0e30macHOTO
oOparieHus ¢
BEIIECTBAMH U
MarepuaiamMu u

JKOJIOTHYECKHU
rPAaMOTHOI'O
IIOBEJCHUS B
OKpYy>Karolen
cpene.
57 12 | IloaroroBka k O000mMTE 3HaHUA | 3alMCHIBATH
KOHTpOHBHOﬁ 0 XUMHYECKUX YpaBHCHUA
pabore. CBOMCTRAX peakuuii B
Pacuérnbie HOHHOM BHJIE C
METAJIJIOB B X
3aJaumn. . yKa3aHUuEM
Brruucienus HO COCAMHCHUH. nepexoja
XHUMUYECKHM 3JIEKTPOHOB.
YpaBHEHUSIM 0O0600111aTh
Macchl, 00bEMa 3HAHHUA U JIenaTh
WA KOJIUYECTBA BBIBOJIEI O
OJIHOT'O U3 3aKOHOMEPHOCTS
MPOJIYKTOB X M3MCHCHUI
pEAKINU T10 CBOWCTB
Macce METaJIJIOB B




HCXOJIHOTO
BEILIECTBA,
00BEMY WITH
KOJIUYECTBY
BEILIECTBA,
COJIEpIKallero
OIPENICNIEHHYIO
JIOJIXO
npumMecen

nepuoaax u
A-rpynmnax
MIEPUONYECKOMN
CHCTEMBI.
[Iporuo3upoBarh
CBOMCTBA
HEH3y4YEHHBIX
SJIECMCHTOB U KX
COCIMHEHUN Ha
OCHOBE 3HaHUU O
MEePUOIUYECKOM
3aKOHE.
Berancaars mo
XHUMUYCCKUM
ypaBHEHUSM
Maccy, 00bEm
HJIA KOJIUYECTBO
OJHOI'O U3
MPOJIYKTOB
PEaKIIHH 110
Macce UCXOJIHOTO
BEIIECTBA,
00BEMY MiH
KOJIMYECTBY
BEIIICCTBA,
coJiepKaIiero
OITPENICIIEHHYIO
JIOJIKO TIPUMECEN.

58

13

KonTtpoubHasn
padora Ne 3 mo
Teme
«Metansl».

[IpoxoHTpOIMpPOBA
Th 3HAHUS
y4aluxcs 1o Teme
«MeTamisl 1 uX
COETUHEHHY.

BrinosiHATh
3a1aHUsA
OnpeaeIEHHON
CJIO’)KHOCTH T10
IIPOWIEHHOMY
MaTepuary

Kparkuii 0630p BaxHeHIINX OpraHnyeckux Bemects (9 1)

59

Oprannueckas
XUMHUSL.

Jatp
MIepBOHAYATbHBIE
MpeICTaBICHHs 00
OpPTaHHYECKUX
BellleCTBaX.
Hauatp
¢dbopmupoBaTh
yYMEHUS OOBSICHATH
MIPUYUHBI
MHOT'000pa3us
OpPTaHUYECKUX
BELIECTB,
M300paxarth
pa3BEPHYTHIE U
COKpaIllEHHbIE

Ucnons3oBars
BHYTpHU- U
MEXKIIPEAMETHBIE
CBSI3H.

CocraBnsTh
MOJICKYJISIPHBIC U
CTPYKTYpPHBIC
(bopMmybI
yTIIEBOIOPO/IOB.
Onpenenars
MIPUHAICKHOCTD
BEIECTBA K

Nudpoypox
(mpe3eHTanus)




CTPYKTypHBIE

ONpEACIEHHOMY

opmyel KJIaccy opra-
aJIKaHOB. HMYECKHX
COCIMHECHUM.

60 VYraeBogopoasl. | O3HaKOMUTH € 3anuceIBaTh HNudoypox
[Ipenenbusie OTACJIbHBIMU ypaBHEHUS (npe3eHTanus)
(HACHIIIEHHBIE) HPEACTABUTEIIMA | nyeqyriyit

MPEaeIbHBIX
YTJIEBOJOPOIBI. 3aMeIICHUS 1
YIJIEBOIOPOIOB
(anKaHoB): IPUCOCTUHCHUS
METaHOM, dTaHoM, | € Y1aCTHUEM
npo- OpPTraHUYeCKuX
MaHoM, OyTaHOM. BEIIICCTB.
Hagars Habmonate
(bopmuposars JIeMOHCTPHPYEM
MOHSTHS
bIC OIIBITHI.
«TOMOJIOTH,
«TOMOJIOTHYCCKAN | (g oo
PsI», TPOAOIDKUTH .
CBOWCTBa
(dbopmupoBaHue
TOHSTHS U3y4aeMbIX
«CTPYKTypHast BCIIICCTB Ha
dopmyay. OCHOBE
HaAOJIFOJEHU 3a
ux
MpPEeBpAICHUSMH.

61 Henpenenbubie O3HaKOMUTH C 3anuceIBaTh HNudoypox
(HeHachIeHHble) | HOBBIM KJIACCOM YpaBHEHUS (mpe3enTarus)
yriepogopoasl. | YTICBOAOPOAOB — | peayruii

HenpeaeTbHbIMU

3aMeIIeHus 1
YII€BOJIOPOIaMHA
(ankeHaMH u MIPUCOETUHEHUS
AIIKUHAMH). ¢ y1acTueM
PaccmoTtpets ux OpraHUYeCcKuX
CBOMCTBA, BEIIIECTB.
KayeCTBEHHbIE Hab6monats
peaxiiu 1 JIEMOHCTPHPYEM
IpUMEHEHHE.

bIC OIIBITHI.

OnuceBaTh
CBOMCTBA
M3y9aeMBIX
BEIIECTB HA
OCHOBE
HaOIIONEHNH 3a
150

IpCBpalliICHUSAMU.




62 [IpousBonHbie Hatb ob1ee 3anuceIBaTh Hudoypox
yIIeBOOPOAOB. | IPCICTABICHUE O | ypaBHEHUs (mpe3eHTanus)
CrupThL KJIacce CIIUPTOB peaKiyit

(0OTHOATOMHBIX U

3aMeLIEHUS U
MHOT0aTOMHBIX).
O3HaKOMUTH C TpHCOCIMHCHHA
TIepBBIMH C yJacTueM
[PEACTABUTEIIIMU | OPTAaHHYCCKUX
OJIHOATOMHBIX BEIIIECTB.
CIIMPTOB — Habmonate
METaHOJIOM U IEMOHCTPHPYeM
STaHOJIOM,

bI€ OTIBITHI.
ux
(PUBHOTOTHYCCKUM | (oo
JIIECTBUEM U C .

CBOIiCTBa
MPECTaBUTEISIMU
MHOT0aTOMHBIX H3yqacMbIX
CIIUPTOB — BEIIECTB Ha
STHJICHTJIMKOJIEM U | OCHOBE
TIIUHEPUHOM. HaOIIOEHUH 3a

ux

IPEBPAIICHUSIMH.

63 Kap6onoBsie O3HaKOMUTBH C 3anuceIBaTh Nudoypox
KHCJIOTHI. OTHOOCHOBHBIMU YpaBHEHHUS (mpe3eHTanus)
Cosble dduper. | KAPOOHOBBIMH peakumii

KHCIIOTaMH
Kupsl. . 3aMeIleHu 1
(MypaBbUHOMU U
. npu WHEHUS
YKCYCHOM), prcocuHe
CIOKHBIMH € ydacTuem
sdupamuy, OpTaHUYECKUX
JKupamu. M3yuuTh | Bemecrs.
UX COCTaB, Hab6monats
CBOICTBa U IEMOHCTPHpYEM
IIPUMEHEHHE.
bI€ OTIBITHI.
OnuceiBath
CBOMCTBA
U3y4aeMbIX
BEIIECTB Ha
OCHOBE
HaOJIIOAeHNIT 3a
X
MIpEeBpAILEHUSIMH.
64 YrneBosl. O3HaKOMUTS C 3anuceIBaTh HNudoypox
HOBBIM KJIaCCOM ypaBHEHUS (mpe3eHTanus)
KHCIOPOZCONEPHKA | peaxrpit
IUX
3aMeIIeHus 1
OpraHUYecKuX
MIPUCOECTUHEHNUS

COCTUHEHUN —




YTJIEBOIAMH. C y4acTHeM
IlokasaTh OpraHUYECKUX
OMOJIOTHYECKYIO BEIICCTB.
OJIb TITFOKO3BI
p ’ Habmonate
caxapo3sbl,
KpaxXMaTa. JIEMOHCTPUPYEM
PaccmoTpeTh Bx BIC OIBITHI.
CBOMCTBA U 0
IIPUMEHEHHE. [TUCLIBATR
CBOMCTBa
U3y4aeMbIX
BEILIECTB Ha
OCHOBE
HaOII0ACHUH 32
175
IPEBPALICHUSMHU.
65 AmuHokuciotsl. | ChopmupoBath 3anuceIBaTh Hudoypox
benku NPEACTaBICHUC O | ypaBHEHUS (mpe3eHTanus)
Oenkax Kak peaKiyii
CIIO’KHBIX
3aMeIIeHus U
BBICOKOMOJIEKYJISIP
HBIX COeMHeHnsX | [ PHACOCHAHHCHHA
— ouosnoruyeckux | € Y1acTHCM
nojmMepax, OpraHUYecKuX
paccMoOTpeTh ux BEIIIECTB.
COCTaB, CBOMCTBA | HaGonaTh
W NPUMEHEHUE, & | 1oy onerpupyem
TaKXKe
bI€ OTIBITHI.
OHOJIOTUYECKYIO
POJIb. OrnuceiBath
CBOMCTBA
M3y4aeMbIX
BEILIECTB Ha
OCHOBE
HaOIr0/1eHui 3a
ux
IpEeBpaLCHUSMHU.
66 [Tonumepsr. O3HaKOMHUTH 3anuceIBaTh WNudoypox
Gonee MoAPOOHO € | ypapHeHus (mpe3eHTanus)
CHHTETHYECKH- peaxiuii
MU MOJIMMEPAMHU.
3aMeMICHUs 1
[ToBTOpUTH
npH WHEHUS
peaKIuio pHcocuHe
MOJMMEPU3AIHH. € ydacTuem
Paccmo- OpPraHUYECKUX
TPETh CBOMCTBA M | BEILECTB.
IpUMEHEHHE Hab6monats
OTIENBbHBIX

JEMOHCTPUPYEM




NpecTaBUTENEH
CHUH-
TETUYECKUX
MIOJIMMEPOB.

BbIC OIIBITHI.

OnuceBaTh
CBOMCTBaA
H3y4aeMbIX
BCIIECTB Ha
OCHOBE
HaOJI0IeHUH 3a
HX
MIPEBPAIICHUSIMHU.

67

O0o00marommii
YPOK I10 TEME
«Baxneinine
OpraHuYeCcKHue
COCITMHECHMS.

[IpokonTponupoBa
Th 3HAHUS
ydqalmuxcs 1o TeMC
«Opranunyeckue
COCIUHEHHUS».

Y4yacTBOBaTh B
COBMECTHOM
o0CyXKIeHUU
pE3yNbTaTOB
OIIBITOB.
IIpoBoauTh
KauCCTBCHHBIC
peakiuu

Ha HEKOTOPbIE
OpraHU4YeCcKue
BCIIICCTRA.
ITonp3oBaThes
uHpopManuei u3
Apyrux
HCTOYHHUKOB JIJISI
ITOJITOTOBKH
KpaTKUX
COOOIIECHMIA.
TI'oToBUTHL
KOMITBIOTEPHBIC
MPE3EHTALUU 110
TeME

68

Peseps

69

Pezeps

70

Pezeps

*Ucnonb3oBanue odopyrosanus Touku PocTa mo mepe nocrynJjieHus.

5.Kpurepny onleHMBAHUA YYAIINXCS IO NPEIMETY

DopMBI KOHTPOJIA
TEKYIIEH yCIIEBAEMOCTH
y4daluxcs

Kpurepun onennBanus

OrneHka TeoOpeTHIEeCKUX

OtMeTKa «5»: OTBET MOJHBIN U MPAaBUIIbHBINA HA OCHOBAHUH




3HAHUU U3Y4YEHHBIX TEOPUM; MaTepHUall U3JI0KEH B OIPEIEICHHOMN
JIOTUYECKOM MOCIEA0BATENBHOCTH, JINTEPATYPHBIM S3bIKOM; OTBET
CaMOCTOSTEIIbHBIN.

OtMmeTKa «4»: OTBET MOIHBIN U IPAaBUIbHBIA HA OCHOBaHUU
M3YYEHHBIX TEOPHIl; MaTepUall U3JI0KEH B ONPEICICHHON
JIOTUYECKOM ITOCJIEeI0BATEIbHOCTH, IPU 3TOM JIOITYILIEHbI ABE-TPU
HECYIIECTBEHHBIE OLTMOKH, UCTIPABJICHHbIE M0 TPEOOBAHUIO
YUMTEIA.

OtMeTKa «3»: OTBET MOJIHBIN, HO MPU 3TOM JIOMYIIIEHA
CYIIIECTBEHHAs OIIMOKA MU OTBET HETIOJTHBIN, HECBS3HBIM.
OTMmeTKa «2»: Ipu 0TBETE OOHAPYKEHO HEMTOHUMAHHE yJaIIuMCs
OCHOBHOTO COJIEpaHUs y4eOHOTr0 MaTepuaa Wik JOMyIIEHb
CYIIECTBEHHbBIE OLIUOKHU, KOTOPbIE YYAIIUHCS HE MOXKET UCIIPaBUTh
IIPU HABOASIIMX BOIIPOCAX YUUTEIIS.

OI_IeHKa O1reHKa CTaBUTCS HA OCHOBAaHUH Ha6J'IIOI[eHI/I$I 34 ydalmumcesa 1
OKCIICPUMCHTAJIbHBIX IIMCBbMCHHOI'O OTYCTA 3a pa60Ty.
YMeHI/Iﬁ OtMeTKa «5»: pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO U ITPABUJIBHO,

C/IeIaHbl IPaBUJIbHbIC HAOJIOICHHS U BBIBO/IbI; SKCIIEPUMEHT
MPOBEJICH 110 TUIaHY C YY€TOM TEXHUKHU 0€30IacCHOCTH | MTPABHII
paboThI ¢ BelmecTBaMH U 000PYI0BaHUEM; ITPOSBICHBI
OpraHU3alMOHHO-TPYIOBBIE YMEHHS (IIOIEPIKUBAIOTCS YUCTOTA
pabouero MecTa v OPSIOK Ha CTOJIE, YKOHOMHO HCITOJIB3YIOTCS
PEaKTUBBHI).

Otmetka «4»: paboTa BBIIOJIHEHA TPABUIIBHO, CCIAHbI
NpaBUJIbHBIE HAOIOJICHUS M BBIBOJIBI, HO IIPU 3TOM SKCIEPUMEHT
MPOBE/IEH HE MOJHOCTHIO UJTH JIOMYIEHBI HECYILIECTBEHHBIE
omuOKu B paboTe C BEHIECTBAMU U 000PYI0OBAHUEM.

OtmeTka «3»: paboTa BBIIIOJIHEHA IPABUIILHO HE MEHEE YeEM
HAIOJIOBUHY HWJIU JIOMYIIIEHA CYIIECTBEHHAs OIMOKa B X0/1e
AKCIIEPUMEHTA, B O0BSICHEHUH, B OOpMIIEHUN PadOTHI, B
COOJTIOJICHUH MTPABUJI TEXHUKU O€30MaCHOCTH IpU paboTe ¢
BEIIECTBAMH U 000pYJ0BaHUEM, KOTOPAst UCHPABIISIETCS IO
TpeOOBAHUIO YUUTEINS.

OtmMmeTKa «2»: ToMmyIIeHb! 1Be (U Ooiee) CylIeCTBEHHbIE OLTHOKHU B
X0J1e IKCIIEPUMEHTA, B 00bSICHEHNH, B 0(pOpMIIEHUHU paboThI, B
cOOII0ICHUH MTPaBUJI TEXHUKH 0€30IaCHOCTH Mpu paboTe ¢
BEIIECTBAMH U 000PYJIOBaHUEM, KOTOPHIE YUAIIHICS HE MOKET
UCTIPABUThH JTAKE TI0 TPEOOBAHUIO YUHUTEIIS.

Onenka ymeHuii pemate | OT™METKa «S»: IJIaH PEIICHHs COCTABIIEH MTPaBUIIBHO; IPABUIIBHO
SKCIIEPUMEHTAJIbHbIE OCYIIECTBJIEH MOJ00P XUMUYECKHX PEAKTUBOB 1 000PYIOBAHNUS;
3a1a4u JTAHO TIOJIHOE OOBSICHEHUE U CAETIaHbI BHIBOJIBL.

OtMmeTKa «4»: I1aH pelIeHts COCTaBJIEH IPABUIIBHO;




MIPABWJIBHO OCYILECTBJICH MOAO0P XMMHUUECKUX PEAKTUBOB U
000pyOBaHus, IPU ITOM JOIYIIEHO HE OoJiee TBYyX
HECYIIECTBEHHBIX OITMOOK B 0OBSICHEHUH M BHIBOJIAX.
OtMeTKa «3»: MJIaH PEIIeHUs] COCTABIICH NMPABUIIBLHO;
MPaBUJILHO OCYIIECTBIJICH MOJ00P XMMUYECKUX PEAKTUBOB U
000pyI0BaHUs, HO JIONYIIIEHA CYIIICCTBEHHAs OIIMOKA B
00BSICHEHUH U BHEIBOJAX.

OtMeTKa «2»: TonyIeHsl ABe (1 0oee) CylecTBEHHbIE OITUOKH B
IUTaHE PEIICHUs, B TOI00PEe XMMUIECKHX PEAKTHBOB U
000pyI0BaHusl, B O0BSICHCHUU M BBIBOJIAX.

OueHka yMeHHI peraTh
pacyeTHbBIC 3a/1a4n

OtmeTka «5»: B JIOTHYECKOM PACCYXJIEHUH U PELICHUU HET
olMOOK, 3a/1a4a pelieHa PaluoOHaIbHBIM CIIOCOOOM.

OtMmeTKa «4»: B JOTHYECKOM PacCyJI€HUU U PELICHUH HET
CYILLECTBEHHBIX OLIMOOK, HO 3a/laya pellieHa HepaluOHAIbHBIM
CIO0CcO0OM WIIM OMYIICHO HE OoJiee IBYX HECYIIECTBEHHBIX
OMMOOK.

Otmetka «3»: B JIOTHYECKOM PACCYXkJIEHUH HET CYLECTBEHHBIX
OLIMOO0K, HO JIOMYILEHa CYLIECTBEHHas OIMOKa B MaTEMaTHYECKUX
pacuerax.

OTMeTKa «2»: UMEIOTCS CYLIECTBEHHbIE OLIMOKU B JIOTHYECKOM
pPacCyX/1€HUU U PELLICHUHU.

OreHka MUCbMEHHBIX
KOHTPOJIbHBIX paboT

OtmeTka «5»: OTBET MOJHBIN U PAaBUIbHBIHM, BO3MOXHA
HEeCYIIeCTBEHHAs OInOKa.

OtMmeTKa «4»: OTBET HEMOJIHBIN WK JONYIIEHO He Oosee ABYX
HECYUIECTBEHHBIX OIIHOOK.

OtmeTka «3»: paboTa BBINOJIHEHA HE MEHEE YEM HAIlOJIOBUHY,
JIOMYIIEHA OJIHA CYILECTBEHHasl OLIMOKa U IBE-TPU
HECYLIECTBEHHBIE.

Otmetka «2»: paboTa BBIIIOJHEHA MEHEE YEM HAlOJIOBUHY WU
COJICPKHT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.

[Tpu orieHKe BHIMOTHEHUS TMCEMEHHOM KOHTPOJIBHON pabOThHI
HEO0OXOIUMO YUUTHIBATh TPEOOBaHUS €AMHOTO OphorpaduIecKoro
pexuMa.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTHPYET
MIPEIIIECTBYIONUE OTMETKH 32 YETBEPTh, MOTYTOIUE, TOI.
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HAINPaBJIEHHOCTEH 10 XMMMU € HUCNI0JIb30BaHUEeM 00opyaoBaHusa HeHTpa «Touka
pocta» MockBa, 2021

9. Obopynosanue Touku Pocra

JlaT4uk TeMnepaTrypsl (TEpMONAPHBI), CHUPTOBKA, JaTYUK TeMIIEPATYpPhbl IVIATUHOBBI,
TEPMOMETP, JIEKTPHUYECKAA IJIMTKA, JATYUK JJIEKTPONPOBOAHOCTH, HH(PPOBOMH
MHKPOCKOII, NPHO0P AJISA ONBITOB € JJIEKTPUYECKHM TOKOM, BeChbl JJ1eKTPOHHbIE, TPHOOP
JJIS ONIpe/ie/IeHHs COCTaBa BO31YyXa, JaTYMK ONTHYECKOH IJIOTHOCTH, 1aT4uK pH, no3aTop
00béMa JKMIKOCTH, OI0peTKAa, JATYUK TeMIepaTypbl IJIATHHOBBIA, JaATYNK J1aABJICHUS,
MATHUTHasi MeIIAJIKA, IPUOOP AJ WLIIOCTPALNU 3aBUCHMOCTH CKOPOCTH XMMHYeCKOM
peakuuM oT YCJIOBUM, annapar JAJid nposeaeHuss xumuueckux npoueccos (AIIXP), natunk
XJIOpH/I- HOHOB, TPUOOP JIs1 MOJIyUeHHs ra3oB wiu annapat Kunna, 6ans
KOMOMHUPOBaHHasA J1adopaTopHasi, NPUOOP I OKMCJIEHHUS CIIUPTA HAJ MeAHbIM
KATAJU3aTOPOM, TYPOMIAMMETP (ZATYHUK ONTHYECKOI MYTHOCTH).
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