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Xumus. Paboune nporpammsl. [Ipeamernas nuaus yaeOnukoB I E.
Pynzuruca, @. I'. ®enpamana. 8—9 kiaccsl : mocodue i yuuTenen
obmeobpazoBat. opranm3anuii / H. H. 'apa. — 2-e 3., gormn. — M. :
[Tpocsemenwue, 2013. — 48 ¢. — ISBN 978-5-09-026898-1

nporpamma

Ienn nanHOM Jannas paboyas mporpamMma peaiausyeTcst B yueOHHUKax JUIst
MIPOTPaMMBI 001eoOpazoBaTeNbHBIX yupexkaeHuit aBTopoB I'. E. Pym3utuca u @. I'.
00yuenus B obsactu | @enpamana «Xumus. 8 kinace» u «Xumus. 9 kinacey.

dbopMupoBaHus Pabouas nporpamma packpsIBaeT cojiep:kanue o0ydeHus Xumuu B 8—9

CHCTEMEI 3HAHMIA,
YMEHUH.

KJ1accax o01ieo0pa3oBaTenbHbIX yupexaeHuid. Ona paccunrana Ha 140
4 B rof (2 4 B Hezeno). Pabodas mporpaMma 1o XuMUHM COCTaBJICHA Ha
OCHOBE:

dyHmaMeHTaTBHOTO S/Ipa coJiepKaHust 001ero o0pa3oBaHus;
TpeOOBaHUH K pe3ybTaTaM OCBOEHHS OCHOBHOH 00pa30BaTeIbHOM
POTrpaMMbl OCHOBHOTO O0IIIero 00pa30BaHusl, IPEICTABICHHBIX B
denepanbHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OOIIETO
00pa30BaHUsi BTOPOTO IMOKOJICHHSI,

MPUMEPHO MPOrpaMMBI OCHOBHOTO 0011eT0 00pa30BaHus 10 XUMUH;
POTPaMMBbI Pa3BUTHsI YHUBEPCAIBHBIX YUCOHBIX JICHCTBHIA,
IPOTPaMMBbI TyXOBHO-HPABCTBEHHOTO PA3BUTHS U BOCIUTAHUS
JIMYHOCTH.

OpHolt n3 BaKHEHIIKX 3a/1a4 OCHOBHOT'O 00111ero 00pa3oBaHus
ABJISIETCS MOJArOTOBKA 00YUaIOIIUXCsl K OCO3HAHHOMY U OTBETCTBEH-
HOMY BbIOOpY ’KM3HEHHOI'0 U MpodeccruoHanbHoro nytu. Odyyato-
IIMECs TOJKHBI HAYUYUThCSI CAMOCTOATENBHO CTaBUTh LIEJIH U OIpee-
JSITH MyTH UX JOCTHKEHHS, UCTIOIb30BaTh MPHOOPETEHHBIN B TIKOJIE
OTIBIT B PeabHOM KU3HU, 32 paMKaMHu y4eOHOTo mpoliecca.

XuMus Kak y4yeOHbII peAMET BHOCUT CYIIECTBEHHBII BKJIa/ B
BOCIIUTaHHUE U Pa3BUTHE OOYYAIOLINXCS; OHA MPU3BaHa BOOPYXHUTh UX
OCHOBaMH XMMUYECKHUX 3HAHUN, HEOOXOIMMBIX JIS TIOBCETHEBHOM
KHU3HH, 3aJI0KHUTh (PYHIAMEHT /s JaJIbHEHIIIEro COBEPLICHCTBOBAHMS
ATUX 3HAHUH, a TAKXKE CIIOCOOCTBOBATH O€30MTACHOMY TOBEICHHIO B
OKpY>Karollel cpezie u 6epe’KkHOMY OTHOIICHUIO K HEM.

Hacrosimas mporpaMma BKJITFOYAET CIIETYIONINE pa3aeibl:

1) ocHOBHOE COMIEpIKAHHE;

2) TeMaTHU4YeCcKoe MJIaHUPOBAHUE,

3) yueOHO-MeTOAMUYECKOE 00ecTIedeHne Y4eOHOTO poIiecca;

4) oxuaeMble pe3yJIbTaThl 00YUYCHHUS.

3amaun maHHoOMI
MporpamMMbl
00y4eHus B o0y1actu
dbopmupoBaHus
CHCTEMEBI 3HAHHIA,
YMEHHM.

3aoauamu xumuuecko2o oopazoeanus ABISIOTCA:

Ha OCBOeHHE BayKHEHIINX 3HAHUH 00 OCHOBHBIX MOHATHIX U 3aKOHAX
XHUMHH, XUMHYECKOH CHUMBOJIUKE,

Ha OBJIaJleHHe YMEeHUSIMM Ha0II0/1aTh XUMUYECKHE SIBIICHUS,
IIPOBOJINTh XUMUYECKHUM SKCIIEPUMEHT, IPOM3BOIUTh PACUETHI Ha
OCHOBE XMMHYECKHX (hOPMYJ BELIECTB U YPABHEHUH XUMHUECKUX
peakLmii;




Ha pa3BUTHeE [TI03HABATEIILHBIX UHTEPECOB U NHTEIUICKTYAJIbHBIX
CHOCOOHOCTEH B Ipolecce MPOBEICHHSI XUMUYECKOTI0 IKCIIEPUMEHTA,
CaMOCTOSITEJIBHOTO IPUOOPETEHMSI 3HAHUM B COOTBETCTBUHU C BO3HU-
KaIOLIMMHU KU3HEHHBIMU IOTPEOHOCTIMY;

Ha BOCHUTAHME OTHOILICHHS K XMMHHU KaK K OTHOMY U3 (hyH-
JTAMEHTAJIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS U 3JIEMEHTY 00111e-
YeJIOBEUECKOU KYJIBTYPBI;

Ha NPUMEeHeHHe MOJIyYeHHbIX 3HAHUI U yMeHu# [u1i 6e3011aCHOTro
MCTIOJIb30BAaHUS BEIIECTB U MAaTEPHUAJIOB B OBITY, CEITCKOM XO3HUCTBE U
Ha MPOU3BOACTBE, PEIIECHUS IPAKTUYECKUX 3a/1a4 B IIOBCEJHEBHOU
JKU3HU, IPELYNPEKACHUS SBJIICHUM, HAHOCAIIUX BPEJl 310POBbIO
YeJI0BEKa U OKPY’KAOILEH Cpelie.

Heas TP: pa3sButusi y 00y4aomuxcs ecTeCTBEHHO-HAYYHOI,
MaTreMaTH4ecKoil, HHPOPMAUMOHHOM TPAMOTHOCTH,
(popMHUpPOBaAHUA KPUTHYECKOI0 U KPEATHBHOI'0 MBIIILICHUS,
COBCPIICHCTBOBAHUS HABBIKOB €CTECTBCHHO-HAYYHOM
HANIPaBJIEHHOCTH, a TaK:Ke /ISl IPAKTHYeCKOil 0TpadoTKH
y4eOHOro MmaTepuaJia no yue0HbIM npeameraMm «@uzuka,
«Xumusy», «buosorusa» .

VYuebno-
METOINYECKUN
KOMILJIEKT.

Pynsurtucl.E. Xumusa: 9 ki, yued, ais o6meodpa3oBar.
yupexaenuit / I'. E. Pymsuruc, ®. F. ®enpaman. — M.: [Ipocse-
menne.2019r

Xumusi: 9 KI1.: 2IEKTPOHHOE MPUIIOKEHHUE K YUCOHUKY.

I' ap a H. H. Xumus. Pa6oune nporpammer. [IpeameTHas muHus
yuebHukoB F. E. Pyasutuca, ®@. F. ®enpamana. 8—9 knacesr / H. H.
IMapa. — M.: IIpocBemenne.2013r

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

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

Panmenkuii A. M. Xumusi: aunaktudeckuit marepuan: 8—9 ki. / A.
M. Papenxuii. — M.: IIpocsemienue.

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

becnausos I1.U., lopodeeB M.B. Memoouueckoe nocooue
Peamm3anus o0pa3oBaTe/IbHBIX IPOrPaMM €CTECTBEHHOHAYYHOH M
TEXHOJIOTH4YeCKOH HANPABJICHHOCTEH N0 XMMHUH C HCIOJIb30BAHNEM
o0opynoBanus nenrpa «Touka pocra» Mocksa, 2021

KonnyecTBo yueOHbIX
4acoB, HAa KOTOPOE
paccunuTaHO U3y4YEHHE
npeaMera, Kypea, B
TOM YUCJIE
TeMaTHYeCKOoe

Kon4yecTBo y4eOHBIX YaCOB, HA KOTOPOE PACCUUTAHO U3yUEHUE
Kypca — 70 gacoB (2 yaca B HECIIO U3 HUX 3 4 — PE3EPBHOE BPEM:I)
MHuoroo6pasue xuMmuaeckux peaxiuit (15 1)

Mmuoroo6pasue BeriecTs (43 q)

Kpatkuii 0030p BaXHEHIIMX OpraHMYecKUX BemecTs (9 u)
[TpakTrueckux pador 7




pacripeielieHue YacoB
¥ KOJIMYECTBO YacOB
JUTS IPOBEICHUS
KOHTPOJIBHBIX,
1a00paTOPHBIX,
PaKTHYECKHUX padoT.

KontpomnbHbix pador 3

DopMBI OpraHu3anuu
y4eOHOro nporecca.
DopMBI TEKYLIETO
KOHTPOJISI 3HAaHUU
yyamxcs (TeKymui
KOHTPOJIb — TEKYILUH,
YETBEPTHOU U
MOJIYTOJJ0OBOM
KOHTPOJIb,
IIPOMEXKYTOYHAs
aTTecTalus — UTOT 3a
y4eOHBII TO1)

Opranu3anus y4yeG0HOro npouecca no kypey Xumus 8-9
npearnonaraer cieayoume (GopMbl U UX COYETaHHE:

Yok u3yueHust HOBOro Marepuaina, KOMOMHHUPOBAHHBINH yPOK,
71a00paTOpHbIE U MPAKTUYECKUE pabOThl, yPOKU IIOBTOPEHUS U
KOHTPOJISI U3yYEHHOI'O 10 TEME U KYpCY B LIEJIOM.

®opMbI TEKYILLIEro KOHTPOJIS 3HAHUI: caMOCTOsATENbHbIE PadOThI;
(pOHTANBHBIN U UHANBUAYAIBHBINA ONPOC; OTYETHI MO MPAKTUYECKUM
paboTtaMm; TBOpUECKHUE 3a1aHus (3a1uTa pedepatoB U IPOEKTOB,
MOJICIIMPOBAHHE MTPOIIECCOB U OOBEKTOB).

MeToauueckue acleKThl IPENnoiaBaHus Kypca XUMHH:

B pamkax npenojaBaHusi Kypca XMMHHM MOTYT ObITb OCBOEHBI 1

3¢ GEKTUBHO UCII0JIb30BaHbl COBPEMEHHBIE HH(POPMALIMOHHBIE U
KOMMYHMKAIIMOHHbIE TEXHOJIOTUH (Ha 2JIEMEHTAPHOM YPOBHE).
DopMbI KOHTPOJIS

KonTpoJb pe3yjbTaToB 00yyeHHus1 B cOOTBeTCTBHU ¢ JaHHOi OI1
NPOBOAUTCA B (JOPMe NMCbMEHHBIX H JKCIIEPUMEHTAJIBHBIX padoT,
npeanoJjaraercs NpoBeaeHne NPOMeKYTOYHOH U HTOrOBOM
aTrecTanuu

OrneHouHbIe CPECTBA
Paboueit nporpammsl

I"a6pycesa I1. . Xumus: padouas tetpans: 9 ki. / I1. U. I'abpyceBa. —
M.: IIpocBelienue.

I' a p a H. H. Xumus: 3agaunuk ¢ «nmomorHukom»: 8—9 k. / H. H.
Iapa, I1. 1. T'abpyceBa. — M.: IIpocBemienue.

Panmenkuii A. M. Xumusi: aunaktuaeckuit marepuan: 8—9 k. / A.
M. Papenxumii. — M.: [IpocBenieHue.

I'apaH. H. Xumus. Ypoxu: 9 xin. / H. H. I'apa. — M.: [Ipocsemienue
Becnanos I1.U., lopodeeB M.B. Memoouueckoe nocooue
Peanuszanus o0pazoBaTebHBIX IPOIPAMM €CTECTBEHHOHAYYHOM M
TEXHOJIOTHYECKOIi HANPABJIEHHOCTEH 10 XMMHUM C UCN0JIb30BAHUEM
o0opynoBanus nenrpa «Touka pocra» Mocksa, 2021

Z.HJIaHI/IDVCMbIe peE3VvJAbTATbI

N3ydyeHne XuMUKM B OCHOBHOM IIKOJIE€ JAET BO3MOXKHOCTb IOCTUYb CIEIYIOIINUX PE3YJIbTATOB B

HaIlpaBJICHUU JIMYHOCTHOI'O Pa3BUTH:

® - BOCIHMTAHUE POCCUICKON rpa’kAaHCKOW MIEHTUYHOCTH: MATPUOTU3MA, JIIOOBH U

yBakeHHsI K OTeuecTBy, 4yBCTBA TOPIOCTH 3a CBOIO PoauHy, 32 pocCUICKyIO

XUMHYECKYIO HayKYy;

e - (hopMHUPOBAHKE [IETOCTHOTO MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOMN MPAKTUKH, a TAK)KE COIUATLHOMY,

KYJIbTYpPHOMY, SI3bIKOBOMY U TyXOBHOMY MHOTI'000pa3ti0 COBPEMEHHOI'O MHPa;




e - ($hopMHPOBaHHE OTBETCTBEHHOI'O OTHOIICHHUS K YUEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOpa3BUTHIO U CaMOOOPA30BAHUIO HA OCHOBE MOTHUBAIIMU K OOYYEHHIO U ITO3HAHUIO,
BBIOOPY MpodUIIbLHOTO 00pa30BaHKs HAa OCHOBE MH(OPMAIIUU O CYIIECTBYIOMUX Ipodec-
CUSIX U JJMYHBIX TPO(ECCHOHATLHBIX MPEANOYTEHHUH, 0CO3HAHHOMY MTOCTPOCHHUIO
WH/IMBUYaIbHOM 00pa30BaTEIbHON TPAEKTOPUH C YUETOM YCTOHUHMBBIX
MO3HABATEJBHBIX HHTEPECOB;

e - ¢hopMUpOBaHHE KOMMYHHKATUBHOW KOMIIETEHTHOCTH B 00pa30BaTeIbHOM,
00LIECTBEHHO MOJIE3HOM, yueOHO-HUCCIIeI0BATEeNIbCKON, TBOPUECKON U IPYTUX BUIAX
NESITEIIbHOCTH;

e - (opMupoBaHUE TOHMMAHUS LIEHHOCTH 3/10pOBOI0 ¥ 0€30MacHOr0 00pa3a KU3HHU;
YCBOEHHE MPABUII MHUBHIyaJTbHOTO M KOJUIEKTUBHOTO OE30MIaCHOTO MIOBEACHUS B
YPE3BBIYANHBIX CUTYALUAX, YITPOKAIOIUX )KU3HU U 310POBBIO JIFOCH;

e - (hopMHUPOBAHKE MTO3HABATEIILHON ¥ HH()DOPMAIIMOHHOW KYJIbTYPBI, B TOM YHCIIE
pa3BUTHE HABBIKOB CAMOCTOSATEIHHON PabOTHI C y4eOHBIMU MTOCOOUSIMU, KHUTAMU,
JOCTYITHBIMUA UHCTPYMEHTAMHU U TEXHUICCKUMU CPEICTBAMH WH()OPMAITMOHHBIX
TEXHOJIOTHIi;

o - q)OpMI/IpOBaHI/Ie OCHOB 3KOJIOT'MYCCKOI'0 CO3HAaHMA Ha OCHOBC IIPU3HAHUSA HCHHOCTHU
JKU3HHU BO BCEX €€ IMPOABJIICHUAX U H606XOI[I/IMOCTI/I OTBCTCTBCHHOI'O, 6epe>KHor0
OTHOIICHHA K OKpY)KaIOHleﬁ cpeac;

® - pa3BUTHE FOTOBHOCTH K PELICHUIO TBOPUECKUX 3aJ]1a4, YMEHUS HaXOJAUTh a/leKBaTHbIE
CIOCOOBI TIOBEJICHUS ¥ B3aUMOJIEHCTBUS C MapTHEPAMHU BO BpeMsl yueOHOM U BHEy4YeOHOM
JeSITeIbBHOCTH, CIIOCOOHOCTH OLIEHUBATH IPOOJIEMHBIE CUTYAILIUU U ONIEPaTUBHO PUHHU-
MaTh OTBETCTBEHHBIE PEILICHUS B PA3IMYHBIX MPOAYKTUBHBIX BUJAX JESATEIILHOCTH
(yueOHas MOMCKOBO-UCCIIEI0BATENbCKAs, KITyOHas!, TPOEKTHAas!, KPY>KKOBAst U T. II.).

MertanpeaMeTHbIMU pe3yJIbTaTaMH OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOT'0O 00111ero 00pa3oBaHUs ABISIOTCS:

. OBJIQJICHUE HaBBIKAMHU CAMOCTOSTEILHOTO MPUOOPETEHNSI HOBBIX 3HAHUH, OPraHU3alluN
y4eOHOM NesATeIbHOCTH, TOUCKA CPEACTB €€ OCYIIECTBICHUS;

. YMEHHUE TJIAHUPOBATh MYTH JOCTHXKEHUSI 1IeJIel Ha OCHOBE CAaMOCTOSITEILHOTO aHAIN3a
yCJ'IOBI/II\/JI " CPEACTB UX JOCTHIKCHHSA, BBIACIATE aJIbTCPHATHUBHBIC CIIOCOOBI JOCTUXKCHUSA LICJIN U
BBIOMPATh Harbosee 3PGEeKTUBHBIN CIIOCO0, OCYIIECTBIIATH MO3HABATENBHYIO pe(IICKCHIO B
OTHOIICHHUHU JICHCTBH MO pEIIeHHI0 Y4eOHBIX U TTO3HA "BaTENIbHBIX 3a/1a4;

. yMEHHE MOHUMAaTh Mpo0JIeMy, CTABUTh BOIIPOCHI, BHIABUTAaTh THIIOTE3Y, 1aBaTh
orpezeNieHus: HOHATUAM, KJIacCU(PUIPOBATh, CTPYKTYpPHPOBATh MaTepHall, MPOBOIUTh
HKCIEPUMEHTHI, ApTYMEHTHPOBATh COOCTBEHHYIO MO3HIINIO, (POPMYIHPOBATH BBIBOJBI U
3aKIIIOYCHUS,

. YMEHHE COOTHOCUTBH CBOU JEHCTBHUS C INIAHUPYEMBIMHU PE3YJIbTaTaMH, OCYIIECTBIISITh
KOHTPOJIb CBOEH JIeSITeILHOCTH B MIPOLIECCe TOCTUKEHUS PE3yNbTaTa, ONpeNeNaTh ClIOCOObI



JIEHCTBHUI B paMKaX MPEIOKEHHBIX YCIOBUI M TpeOOBaHUHN, KOPPEKTUPOBATH CBOU JICHCTBUSI B
COOTBETCTBUU C U3MEHSIOLLICHCS CUTYyaLlUEH;

. (dbopMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00JIaCTH UCIIOJIb30BaHUS HHCTPYMEHTOB
U TEXHUYECKUX CPEACTB MHPOPMALMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB U POTPAMMHOTO
o0ecrneueHns) Kak MHCTPYMEHTaJIbHOM OCHOBBI Pa3BUTHSI KOMMYHHUKATUBHBIX U
[I03HABATEJIbHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBHUIA;

] YMCHUC CO34aBaThb, IPUMCHATL U Hp€O6pa3OBbIBaTB 3HAaKH U CUMBOJIbI, MOACIN U CXCMbI
AJId pCUICHU A y‘-I€6HBIX 1 IO3HABAaTCJIbHBIX 3a7a4,

. yMEHHE U3BJIEeKaTh NHPOPMAIHIO U3 PA3IMYHBIX HCTOYHUKOB (BKJIIOYAs CPEICTBA
MaccoBOW MH(POPMAaILIMU, KOMIAKT-TUCKH Y4eOHOTO Ha3HaYeHHS, pecypchl IHTepHeTa),
CBOOOJTHO TOJIL30BATHCS CIIPABOYHOM JINTEPATY PO, B TOM YHCIIE U HA AJIEKTPOHHBIX HOCUTEIISX,
co0II01aTh HOPMBI MH(POPMALIMOHHON N30MPATEIILHOCTH, STHKH;

. YMEHHE Ha MPaKTUKE TMOJI30BaThCSl OCHOBHBIMU JIOTUYECKUMH IPUEMaMU, METOJaMU
HaOJIOZICHUS, MOJICTTUPOBAHUS, OOBSICHEHHUS, PEIICHHS TTPOOJIeM, MPOTHO3UPOBAHUS U JIP.;

L] YMCHUC OPraHrU30BaTb CBOIO )XU3Hb B COOTBCTCTBHU C ITPEACTABIICHHUAMUA O 3J0POBOM
oOpa3e )KM3HH, [TpaBax U 00A3aHHOCTSX MPaXXAAHUHA, [IEHHOCTAX OBITUS, KYJIbTYpPbI U
COIIMATLHOTO B3aNMO/ICHCTBHUS,

° YMCHHUC BBIIOJHATD ITO3HABATCIIBHBIC U ITPAKTUYCCKUC 3alaHNUA, B TOM YHUCJIC IIPOCKTHLIC,

. YMEHHUE CaMOCTOSITEIbHO U apT'yMEHTHPOBAHHO OLICHUBATh CBOM JIEHCTBUS U IEHCTBUS
OJITHOKJIACCHUKOB, COZIEP)KaTeNIbHO 00OCHOBBIBAsK IPABUIBHOCTD MIJIM OLIMOOYHOCTh pe3yJibTaTa U
crocoba neicTByS, aJleKBaTHO OLIEHUBAaTh OOBEKTUBHYIO TPYAHOCTb KaK Mepy (aKTHUYECKOTO
WIN TIPEATIONIaraeMoro pacxoja pecypcoB Ha pelIeHHe 3a1a4l, a TAKKE CBOU BO3MOXKHOCTH B
JOCTH>)KEHUH LIENIH ONIPEIeIEHHON CII0KHOCTH;

. yMeHHe paboTaTh B rpymnie — 3¢(EeKTUBHO COTPYJHUYATh U B3aUMOJIEHCTBOBATh Ha
OCHOBE KOOpAMHAIIMU Pa3IMYHBIX MO3UIMH ITPHU BBIPA0OOTKE OOIIEro pelIeHus: B COBMECTHOMN
JEeSTeNIbHOCTH; CIyIIaTh NapTHEPaA, GOpMYJIMPOBATh U apTyMEHTUPOBATh CBOE MHEHHUE,
KOPPEKTHO OTCTauBaTh CBOIO MO3ULIMIO U KOOPAMHUPOBATH €€ C MO3UIMEN NapTHEPOB, B TOM
YuCiIe B CUTyallM CTOJIKHOBEHUS MHTEPECOB; MPOAYKTUBHO pa3periaTh KOHMPIUKTH HA OCHOBE
y4€Ta UHTEPECOB U MO3ULMI BCEX €r0 YYaCTHUKOB, IOMCKA U OLIEHKH albTEPHATUBHBIX
Croco0OB pa3pelIeHns: KOH(PIUKTOB.

[MpeamerHbIMU pe3ysbraTamu ocBoeHHss OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
0011ero 00pa3oBaHuUs SBISIOTCS:

U CbOpMI/IpOBaHI/Ie MEPBOHAYATIBHBIX CUCTEMATU3HPOBAHHBIX Hpe)ICTaBJ'IeHI/Iﬁ O BCIICCTBAXx,
UX IPCBpalICHUAX U ITPAKTHUYICCKOM NMPUMCHCHUU,; OBJIAACHHUC MOHATHUMHBIM arrapaTom u
CHUMBOJIMYCCKUM SA3bIKOM XWUMHH,;

] 0CO3HAaHHE 00BEKTUBHON 3HAUMMOCTH OCHOB XUMHYECKOMH HAYKH KakK obiactu
COBpPCMECHHOT'O €CTCCTBO3HAHUA, XUMHWYCCKUX npeBpameHHﬁ HCOPTaHNYCCKUX U OPTraHNUYCCKUX
BEIIIECTB KaK OCHOBBI MHOTHX SIBJICHUM KUBOM M HEXKUBOM IMpUPOABI; erIyGJ'IeHI/Ie
HpCIlCTaBJ'ICHI/Iﬁ 0 MaT€pUaJIbHOM CAUHCTBC MUPA,



. OBJIaJICHHE OCHOBAMH XMMHYECKON T'PAMOTHOCTH: CIIOCOOHOCThIO aHATTU3UPOBAThH U
00BEKTUBHO OLICHUBATH )XU3HCHHLIC CUTYyallluH, CBA3aHHBIC C XHMHCﬁ, HaBBIKAMH 0€30I1aCHOTr'0
06paH_[€HI/I$I C BCIICCTBaMHU, UCITIOJIb3YyCMbIMU B HOBCGI[HCBHOfI JKU3HH, YMCHUCM aHAJIU3UPOBATH
Y TUTAHUPOBATh YKOJIOTMYECKU O€30MMaCHOE MMOBECHHE B LIEJISIX COCPEKECHHSI 30POBhSI U
OKPYXKaroIle Cpebl;

. (hopMUpOBaHHE YMEHHI YCTAHABIMBATh CBS3H MEXKIY PEATbHO HAOIIO1aeMbIMH
XUMHUYECKUMH SIBIICHUSIMH U TPOIIECCAMU, TIPOUCXOISIIUMU B MUKPOMHPE, OOBSICHATH TPUUNHBI
MHOT000pa3us BEIIEeCTB, 3aBUCHMOCTb UX CBOMCTB OT COCTaBa U CTPOEHUS, a TAK¥Ke
3aBUCUMOCTb IPUMEHEHUS BELIECTB OT UX CBOMCTB;

. MPUOOPETEHHUE OIBITA UCIIOJIB30BAHUS PA3IMYHBIX METOJIOB H3yUCHUS BEIICCTB;
HaOJI0/IeHUS 32 UX MIPEBPALICHUSIMH MPU MPOBEACHUH HECIOKHBIX XUMUYECKIX IKCIIEPUMEHTOB
C UCIOJIb30BaHUEM J1A00OPATOPHOTO 000PYAOBaHUS U PUOOPOB;

] YMCHHUEC OKaA3bIBATH MECPBYIO ITIOMOIIL IIPHU OTPABJIICHHUAX, OKOrax U ApyIrux TpaBMax,
CBA3aHHBIX C BEICCTBaAMHU U na60paToprlM O60py,ZLOBaHI/IeM;

. OBJIa/IeHUE MPHUEMaMU pabOTHI C HH(OPMAIHEH XUMUIECKOTO COIePIKAHMS,
IPECTaBICHHON B pa3HO# Gopme (B BHIE TeKCTa, POpMYIL, TpaQHUKOB, TAOIMYHBIX JaHHBIX,
cxem, pororpaduii u 1p.);

. CO3/IaHHME OCHOBHI JIJIsI JOPMUPOBAHUS HHTEPECA K PACIITUPECHUIO U YTITYOICHUIO
XUMHUYECKHUX 3HAaHUH ¥ BRIOOpA XUMUU KaK MPO(HILHOTO MPeAMETa IIPH MEePEeXo/ie Ha CTYIECHb
cpemHero (IMoJIHOTo) 001Iero oopa3oBaHusl, a B JaJbHEHIIIEM U B KauecTBe cepbl CBOCH
poeCCUOHATILHOM IS TEITLHOCTH;

U (I)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 0 3HAaYEHUH XHMHUYECKOMH HAYKH B PCILICHHUUN
COBPCMCHHBIX 3KOJIOTHYCCKUX Hp06J'IeM, B TOM YHUCJIC B IIPCAOTBPAIICHUN TEXHOTCHHBIX U
9KOJOTHYCCKHUX KaTaCTpO(I).

BbINYCKHUK HAYYUTCS:

® ONHNCHIBAThL CBOICTBA TBépI[I)IX, KUAKHUX, ra3oo6pa3HHx BCUICCTB, BBIACIIAA UX
CYHICCTBCHHBIC ITPHU3HAKU;

® XAapaKTCpU30BaTh BCHICCTBA IO COCTABY, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMNBATb
MNPUIUHHO-CIICACTBCHHBIC CBA3U MCIKAY JaHHBIMU XapaKTCPHUCTUKAMU BCIICCTBA,

®  pacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX TTOHSATHIA: aTOM, MOJIEKYJ1a, XUMUYECKHIT
3JIEMEHT, IPOCTOE BEIIECTBO, CJI0KHOE BELIECTBO, BAJICHTHOCTb, HCIIOJIb3Ys 3HAKOBYIO
CHUCTEMY XUMHH; U300pakaTh COCTaB MPOCTEUIIINX BEIIECTB C TTOMOIIBI0 XUMHUECKUX
(GhOpMYT M CYIITHOCTh XMMHYECKUX PEAKITUH C TIOMOIIBI0 XUMUUYECKUX YPaBHEHUH;

® BBIYUCIIATH OTHOCUTCIBbHYIO MOJICKYJIIPDHYIO U MOJIAPHYIO MACCBI BEIICCTB, a4 TAK¥XKC
MacCCOBYIO OO XUMHNYCCKOT'O 3JICMCHTA B COCIUHCHUAX

® CpaBHHUBATB 11O COCTABY OKCH/bI, OCHOBAaHUs, KUCJIOTBI, COJIN,



® KJ'IaCCI/I(bI/IHI/IpOBaTB OKCHJbI 1 OCHOBAaHUs I10 CBOﬁCTBaM, KHUCJIOTHI U COJIN — IIO0
COCTaBy,

® OIUCBIBATH COCTaB, CBOICTBA U 3HAUEHUE (B IPUPOJAE U NIPAKTUUECKON AESITEIbHOCTU
YeJI0BEKA) MPOCTHIX BELIECTB — KUCIOPOJa U BOAOPOJIa;

® JaBaTb CPABHUTCIBbHYIO XapPaKTCPUCTHUKY XUMHUYCCKUX IJICMEHTOB U BaKHEHIIINX
COG,I[I/IHGHI/Iﬁ €CTECTBEHHBIX CEMEHCTB IICJIOYHBIX METAJIJIOB U T'aJIOTCHOB,

® [0JIH30BATHCS TAOOPATOPHBIM 00OPYIOBAHUEM M XUMUIECKON MOCYIOH;

® TIPOBOJUTH HECIOKHBIE XUMHYECKHUE OIBITHI M HAOTIOIEHUS 32 M3MEHECHUSIMH CBOMCTB
BEIIIECTB B MPOIIECCE X MPEBPAICHUI; COOJIOIATh MPaBHIa TEXHUKHA O0€30MaCHOCTH TIPH
MIPOBEICHUH HAOJIOICHUIA U OTIBITOB;

® pas3jinyaTb SIKCIICPUMCHTAJIbBHO KUCJIOTHI 1 IIIéJIO'—II/I, MMOJIB3YSACh MHAUKATOPAMU,
0CO3HaBaTh HEOOXOIMMOCTh COOJIIOIEHUS MEpP OE€30MIaCHOCTH IPH OOPALIEHUU C
KHCJIOTAMH U IIEII0YaMH.

BLIHyCKHI/IK MOJYYMT BO3MOKHOCTb HAYYUTHLCA:
® TI'PaMOTHO O6paH_IaTI>C$[ C BEIIECTBAMHM B IIOBCEHEBHOM KHU3HU,

® 0CO3HaBaTh HEOOXOAMMOCTH COOJIIOACHUS TIPABUII SKOJIOTUUECKH O€30MacHOro
TIOBEJICHHS B OKPY’KaIOIIeH IPUPOHOH cpelie;

® [IOHMMAaTh CMBICI U HEOOXOJIMMOCTh COOJIIOACHHUS IPEANUCAHUM, IPe/IaraeMbIX B
MHCTPYKLHUSAX 110 UCTIOJIb30BAHUIO JIEKAPCTB, CPEJCTB OBITOBOM XUMHUU U JIp.;

® HCIOJIB30BaTh HpI/IO6peTéHHBIC KJIIFOYCBBIC KOMIICTCHTHOCTHU IIPHU BBITTIOJIHCHU A
HCCICAOBATCIILCKUX IMPOCKTOB 110 U3YYCHUIO CBOﬁCTB, CII0CO00B MOJIYUCHUA U
pacrio3HaBaHUA BCUICCTB;

® PpPa3BHUBATb KOMMYHHUKATHBHYI KOMIICTCHTHOCTD, UCIIOJIB3YAd CPCACTBA YCTHOI'O U
MNUCBMCHHOT'O 06H_ICHI/I${, MMPOABJIATH TOTOBHOCTH K YBAXKCHUTIO WHOH TOYKH 3pCHUA IIPU
O6Cy>K,I[eHI/II/I pPE3yIbTaTOB BBIIIOJIHEHHOM pa6OTLI;

e O0BEKTHBHO OLICHUBATh HH(GOPMAIIHIO O BEMIECTBAX U XUMUUECKHUX MPOIleccax,
KPUTUYECKH OTHOCUTHCS K TICEBIOHAYYHON MH(OpMaIuu, HeJOOPOCOBECTHOM peKiiaMe,
Kacarolleics UCTI0Ib30BaHMS Pa3INYHbIX BEIIECTB.

Ilepuoauyecknii 3aKOH U NEPUOAMYECKAS CHCTEMa XUMHYeCKHX dJieMeHToB /1. U.
MenaeneeBa. CTpoeHue BelecTBa.

BrInyckHUK Hay4YHTCS:

e kiaccu(UUUpPOBATh XMMUYECKHE JIEMEHTHI Ha METaJIbl, HEMETaJIIbl, DJIEMEHTHI,
OKCHJIbI ¥ TUAPOKCUIBI KOTOPBIX aM(POTEPHBI, 1 UHEPTHBIE 3JIEMEHTHI (Ta3bl) JUIs
OCO3HAHUs BAXKHOCTHU YIOPSAJOUYECHHOCTH HAyYHbIX 3HAHUU;

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



® ONUCHIBATH U XapaKTEPHU30BaTh TAOIUYHYIO POPMY MEPUOANUECKON CUCTEMBI
XUMHYECKHX 3JIEMEHTOB;

® XapaKTCPU30BATh COCTAB ATOMHBIX ANCP U paCIIPCACIICHUC YUCJIa SJICKTPOHOB I10
SJICKTPOHHBIM CJIOSAM ATOMOB XUMHUYCCKUX 3JICMCHTOB MAJIBIX IICPUOJ0B HGpHOl[H‘-IGCKOfI
CHUCTCMBI, a TAKXKC KaJIUd U KaJIbIIUA,

®  pa3IM4YaTh BUABI XMMUYECKOU CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO0, KOBAJICHTHYIO
HEMOJIAPHYIO U METAIIIIMYECKYIO;

e 1300pa)kaTh AJIEKTPOHHbIE (POPMYJIBI BEIIECTB, 00Pa30BaHHBIX XUMUUYECKUMU CBS3SIMU
pa3HoOro BUA;

®  BBIABJISTH 3aBUCMMOCTH CBOMCTB BEILIECTBA OT CTPOCHHUS €r0 KPUCTALNTUYECKON PEeIIETKI
(MOHHOIA, aTOMHOM, MOJIEKYJISIPHON, METAJUIMUECKOI);

® XapaKTCpU30BATb XUMHUUYCCKHUC 3JICMCHTBI U UX COCAMHCHHNA Ha OCHOBC ITOJIOKCHUA
9JICMCHTOB B HepHOILH‘ICCKOﬁ CHCTEME U OCOOCHHOCTEH CTPOCHUA UX aTOMOB;,

® OIIMCBIBATb OCHOBHBIC ITPCAITIOCBUIKHA OTKPBITUSA I[ n. MGHILGJICGBBIM NEprUoaANICCKOro
3aKOHa 1 HepHO,Z[quCKOﬁ CHUCTEMbI XUMHNYCCKHUX OJICMCHTOB U MHOI‘OO6pa3Hy}O HAay4YHYIO
ACATCIIbHOCTD y‘léHOFO;

®  XapaKkTepu30BaTh HAyYHOE U MUPOBO33PEHUYECKOE 3HAUEHHUE NIEPUOANYECKOT0 3aKOHA U
IIEPUOIUYECKON CUCTEMBI XUMUYECKUX 311eMeHTOB 1. 1. Menneneesa;

® 0CO3HAaBaTh HAYYHbIE OTKPBITUS KaK pe3yJbTaT JUINTEIbHBIX HAOIIOCHHH, OTBITOB,
HAy4YHOMW ITOJIEMUKH, ITPEOJOIEHHS TPYIHOCTEN U COMHEHHUH.

BLIHYCKHI/IK IMMOJIYYHUT BO3MOKHOCTb HAYYUTLCA:

L] OCO3HABAaTh 3HAYCHUC TeOpeTI/ILICCKI/IX 3HaHI/II\/'I JJIA HpaKTH‘ICCKOﬁ JCATCIIBHOCTHU
YeJI0BEKA;

® OIIMCBIBATh U3YUCHHBLIC 00BEKTHI Kak CUCTCMBI, IPUMCHSIA JIOTUKY CUCTEMHOI'O aHAJIN34a,

¢ [PUMCHATH 3HAHUA O 3aKOHOMCPHOCTAX HGpHOI{H‘IGCKOﬁ CHUCTEMbI XUMHNYCCKUX
9JICMCHTOB JJIA OOBSACHEHUS U NpCABUACHUA CBOMWCTB KOHKPCTHBIX BCUICCTB;

® pa3BHUBATb I/IH(I)OpMaI_II/IOHHyIO KOMIICTCHTHOCTDb MOCPCACTBOM er'Iy6J'ICHI/IH 3HAHUH 00
HCTOPUHN CTAHOBJICHHUA XUMHYSCKOMN HAYyKH, €€ OCHOBHBIX HOHHTHﬁ, NnepruoaAnvI€ECKOro
3aKOHa KaK OJHOTO U3 BaXKHEHIIIMX 3aKOHOB MpUPOALI, 4 TAKIKEC O COBPEMCHHBIX
JOCTHIKCHUAX HAYKU U TCXHUKH.

MHoroo0pa3ne XMuMHU4eCKHX peakuui
BrIlTyCKHHMK Hay4uTCs:
[ ] 06’BSICH5[TI) CYTI) XUMHUYCCKUX HpOHeCCOB;

® HAa3bIBAThH IIPU3HAKU WU YCIIOBUS NNPOTCKAHUA XUMHUYCCKUX peaKL[PIfI;



® YCTaHABJIMBAThH MPUHAIICKHOCTh XUMHUECKOW PEAKIINH K OTIPEICIEHHOMY THITY TIO
OJIHOMY M3 KJIACCU(PMKAIIMOHHBIX MPU3HAKOB: 1)I10 YKCITy U COCTaBY MCXOHBIX BEIICCTB
Y TIPOJTYKTOB PEaKUu (PEakuy COSAMHEHUS, PA3I0KEHHUS, 3aMEIICHHS U 0OMEHa); 2) 1Mo
BBIJICJIICHUIO WJIH TTOTJIONIEHUIO TETIOTHI (PEaKIIuy SK30TEPMUUYECKHIE U
SHAOTEPMHUYECKHE); 3) 0 U3MEHEHUIO CTEIIEHEW OKUCICHUS XUMUUECKUX 3JIEMEHTOB
(OKHCITUTEIIEHO-BOCCTAHOBUTEIBLHBIC PEAKIIUH ); 0 OOPATUMOCTH Ipoliecca (peaKiuu
o0paTuMble 1 HEOOPATUMBIE);

® Ha3bIBaTh (baKTOpBI, BJIMAIOIIKUC HAa CKOPOCTh XUMHNYCCKUX peaxunﬁ;
® Ha3bIBaTh (baKTOpr, BJIMAIOIKUC HAa CMCHICHUC XUMUYCCKOT'O PABHOBECHS,

® COCTaBIIATH YPaBHEHUS IEKTPOIUTUYECKON JTUCCOLUALIUU KUCIIOT, IIEI0Ye, COMei;
MOJIHBIE U COKPALIEHHBIE HOHHBIE YPABHEHUSI peakuii 0OMeHa; ypaBHEHUS
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

® [IPOTHO3UPOBATH MPOAYKTHl XUMUYECKHUX PEAKIHA 10 (hopMyiaM/Ha3BaHHUSIM UCXOIHBIX
BEIIIECTB; ONPEEIATh HCXOIHBIE BENIeCTBA 1O (hopMyJIaM/Ha3BaHUSIM IPOITYKTOB
peakuuu;

® COCTaBJIATH YPAaBHCHHA peaKHI/IfI, COOTBCTCTBYIOIIHX ITOCIICAOBATCIIbHOCTH (((HGHO‘IKG)))
npeBpameHHﬁ HCOPraHUYCCKUX BCHICCTB PA3JIMYHBIX KJIIACCOB;

® BBIABJIATH B MIPOIIECCE IKCIIEPUMEHTA IPU3HAKH, CBUIETEIbCTBYIOIINE O TPOTEKAaHUU
XUMHYECKON PEaKIUK;

® TOTOBUTH PAaCTBOPHI C ONPEACIEHHON MacCCOBOM J0JIEH PACTBOPEHHOIO BEILIECTBA;

®  ONpEAeNATh XapakTep Cpellbl BOAHBIX PACTBOPOB KHUCIIOT U IETOYEH MO HU3MEHEHUIO
OKpAaCKH MHJIUKATOPOB;

¢ MPOBOAUTDH KAYCCTBCHHBIC PCAKIIUU, ITOATBCPIKAAONINEC HAJIMIUC B BOAHBIX PACTBOpPAX
BCIICCTB OTACIBbHBIX KATUOHOB U aHHOHOB.

BBIHYCKHI/IK TOJIYYHUT BO3MOKHOCTb HAYYHUTHCA:

®  COCTaBJIATHh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS IO COKPAIEHHBIM HOHHBIM
YPaBHEHUSM;

¢ TNIPHUBOJUTH ITPUMCPLIL pCaKLIHf/'I, MNOATBCPKAAIOIMIUX CYIIICCTBOBAHUEC B3aNMOCBA3U MCIKIAY
OCHOBHBIMH KJIaCCaMHU HEOPTaHNYCCKUX BCIICCTB,

® [IPOTHO3UPOBATH PE3YJIbTAThl BO3AECUCTBUS Pa3IMUHbIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIIUU;

¢ MPOTHO3UPOBATH PC3YJILTATHI BO3ACUCTBUSI Pa3JINIHBIX (I)aKTOpOB Ha CMCIICHHUC
XUMHUYECCKOT'O paBHOBECHUA.

MHoroo0pa3sue BemecTs

BhInycKHUK Hay4IHUTCS:



® OIpCACIIATh NPUHATICIKHOCTh HCOPraHMYCCKHUX BCUICCTB K OJHOMY U3 U3YUYCHHBIX
KJ'IaCCOB/prrIHZ METaJJIbl 1 HEMETAJIJIbI, OKCHUAbI, OCHOBAaHUs, KUCJIIOTHI, COJIH,

®  COCTaBJIATH (POPMYJIBI BEIIECTB 10 MX HA3BAHUSIM;
®  OIpEAENATh BAJICHTHOCTDb U CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;

® COCTaBJIATH (POPMYIIBI HEOPTAHUUYECKUX COSAMHEHUN IO BAJICHTHOCTSIM U CTETICHSIM
OKHCJICHUS JIEMEHTOB, a TAKKE 3apsaM HOHOB, YKa3aHHBIM B TaOJUIIe PAaCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;

e  OOBICHATH 3aKOHOMEPHOCTH U3MCHCHU A (1)I/I3I/I‘ICCKI/IX 1 XUMHYECKHX CBOMCTB IIPOCTBIX
BC€IICCTB (MeTaJ'IJ'IOB n HeMeTaJ'IJ'IOB) M1 UX BBICHIHUX OKCHIOB, O6p&30BaHHI>IX 9JICMCHTaAMH
BTOPOI'O U TPETHET'O IICPUOJ0B;

® Ha3bpIBaTh OOIINE XUMUYECKUE CBOMCTBA, XapaKTEPHBIE ISl TPYIIIT OKCHJIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

e Ha3bIBaTh OOIIME XUMUYECKHE CBOMCTBA, XapaKTEPHBIE JIJIS KAXKI0TO U3 KIJIAacCOB
HEOPraHMYECKUX BEIIECTB (KUCIOT, OCHOBAHHM, colieil);

® [IPUBOJAWTH NIPUMEPHI PEAKIUH, IOATBEPKAAOIINX XUMUYECKHAE CBOMCTBA
HEOPraHWYECKUX BEUIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUM U COJIEH;

¢ OmnpeAcCiiiTb BEIICCTBO-OKHUCIUTECIIb H BEIICCTBO-BOCCTAHOBUTCIIb B OKUCIIUTCIIbHO-
BOCCTAHOBHUTCIIbHBIX PCAKIUAX]

®  COCTaBJIATDH IEKTPOHHBIN OanaHC (ISl U3YYEHHBIX peaklnii) o MPeI0KEHHBIM CXeEMaM
peakui;

¢ MIPOBOAUTH na6opaT0prle OIIBITBHI, TOATBECPIKAAOIINEC XUMHUYCCKHEC CBOIMCTBA OCHOBHBIX
KJIaCCOB HCOPIraHNYCCKUX BCIICCTB,

® [IPOBOJUTH JIAOOPATOPHBIE OIBITHI MO MOJYUYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEILIECTB:
BOZOPOJA, KUCIOPOJA, YIJIEKUCIIOTO T'a3a, aMMHAKa; COCTABIIATh YPAaBHEHUS
COOTBETCTBYIOIIUX PEAKIIUH.

BBIHyCKHI/IK MOJIYYHUT BO3MOKHOCTb HAYYHUTHCA:
¢ [POTrHO3UPOBATH XUMUUYCCKUC CBOMCTBa BCIICCTB HAa OCHOBC UX COCTAaBa U CTPOCHUA,

L IMPOTrHO3UPOBATH CHOCO6HOCTB BCIICCTBA NPOABIIATh OKHCIIMTCIIBHBIC NI
BOCCTAaHOBHUTEJIbHBIC CBOMCTBA C YUETOM CTEIIEHEH OKUCIICHHSI SJIEMEHTOB, BXOISIINX B
€ro COCTaB;

¢ BLBIABJIATH CYHICCTBOBAHUC TeHETHYECKOM CBSA3U MCIKAY BCIICCTBAMU B PAAY: IIPOCTOC
BC€IICCTBO — OKCHA — Kucjaora/ THAPOKCUI —COJIb,

®  XapaKTepu30BaTh 0COObIE CBOWCTBA KOHIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIOT;



MPUBOJIUTH MPUMEPHI YPaBHEHUI peaklnid, JIekKalluX B OCHOBE MPOMBIIUIEHHBIX
CI0CO0OO0B IMOJIy4YEHUsI aMMHUaKa, CEpHOM KUCIIOTHI, YyT'yHa U CTalH;

OMHCHIBATh (GUBNUYECKUE U XUMUIECKHE MPOLIECCHI, SBISIONINECS YaCThI0 KPyTOBOPOTA
BEILIECTB B IPUPOJIE;

OpTraHHU30BbIBATE U OCYIICCTBIIATH ITPOCKTHI 110 UCCIICIOBAHUTIO CBOMCTB BCIIIECTB,
HMCIOIIUX BAXXHOC IIPAKTHYCCKOC 3HAYCHHC.



3.Coaep:kanye y4eO0HOro npeaMera, Kypca

Paznen 1. MHoroo0pa3ue XMuMUYeCKUX peaKkiuii

KJ'IaCCI/I(bI/IKaI_[I/IH XHUMHUYCCKUX peaKHHfIZ p€akuru COCAUHCHU, PA3JIOKECHUA, 3aMCIIICHU A,
obMeHa. OKHCIIUTEIbHO-BOCCTAHOBUTEIbHEIS pEaKnu. OKI/ICJ'II/ITCJ'H:, BOCCTaHOBUTCIIb,
IMPONHECChl OKUCIICHNA 1 BOCCTAHOBJICHUS. CocraBnenue ypaBHeHI/Iﬁ OKHUCINTCIIbHO-BOCCTA-
HOBUTCJIIBHBIX peaKuHﬁ C IIOMOMIBIO METOAA DJICKTPOHHOI'O OajaHca.

TemoBbie 3¢ (HEKThl XUMUYECKUX PEaKIUi. DK30TEPMHUUECKUE U SHIOTEPMUYECKUE PEaKLIUU.
TepMmoxumuueckue ypaBHeHUs. PacuéThl o TEPMOXUMUYECKUM YPABHEHUSIM.

CKOpOCTB XUMHYCCKHX pCaKHHﬁ. cDaKTOpI)I, BJIMAOIMIUE HA CKOPOCTh XUMHUYCCKUX peaKHHﬁ.
HCpBOHa‘laJIBHOG IMPEACTAaBICHUE O KaTalIu3e.

O6paTI/IMBIe pC€aKuuu. ITonsATHE O XMUMHYECKOM PaBHOBCCHUHU.

XVMHUYECKUE PEaKIIMH B BOJHBIX PAaCTBOpaxX. DICKTPOIHUTHI H HeINEKTPOIHUThl. MoHbI. KaTnOHBI
Y aHUOHBL. [ uopammuas meopusi pacmeopos. INEKTPOIUTHIECKAS JUCCOIUAIUS KUCIIOT,
OCHOBaHUH U coseil. Cnabble ¥ cUIbHBIC AEeKTPoNnuThl. CTeneHs Auccoruanuu. Peakimu
HMOHHOTO OOMeHa. Y CJIOBHsI T€USHHS peakluii HOHHOTO OOMeHa /10 KOHIIA. XUMHYECKHe
CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHCHHUI B CBETE MPEICTABICHUHN 00
ANEKTPOIUTUICCKOHN TMCCOIUAIIMN ¥ OKUCIIUTEIIbHO-BOCCTAHOBUTENIBHBIX peakiusx. [lonsmue o
2uopoausze coneu.

Paznen 2. MHoroo0pasue BemecTn

Hewmeramnsl. ['anorenst. [lonoxeHue B NEpUOIUUECKON CUCTEME XUMUUYECKUX DJIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxaenue B mpupoae. Guznueckrue U XMUMUYECKHE CBOMCTBA
ranoreHoB. CpaBHUTENIbHAS XapaKTEPUCTHKA rajioreHoB. [loayueHne u npuMeHeHne rajloreHoB.
Xiop. Puzndeckre 1 XUMHUYECKUE CBOMCTBA XJiopa. [[pumenenue xmnopa. XimopoBoaopo.
®uznueckue cpoiictBa. [lomyuenue. ConsHas kucnora u e€ conu. KauecTBeHHas peakius Ha
XJIOPUI-HOHBI. Pacrio3HaBanue Xjaopua0B, OpOMUIO0B, HOTUIOB.

Kucnopon u cepa. [lonoxeHune B Nepuogn4ecKkoi CUCTEME XMMUYECKHUX JIEMEHTOB, CTPOEHUE
ux atoMoB. Cepa. Amtotponust cepbl. Du3ndeckre u XuMU4YecKre cBoiicTBa. Haxoxaenue B
npupoze. IIpumenenne cepsl. CepoBogopoa. CepoBoopoiHas KUCIOTA U €€ COJIH.
KauectBennast peakuus Ha cyiabhua-uonsl. Oxcup ceppl(1V). @uznyeckue u XuMu4ecKue
coiictBa. [Ipumenenne. CepHucras kuciota u e€ conu. KauectBeHHas peakuus Ha CyJIbpUT-
uonbl. Okcua ceprl(VI). Cepnas kucinora. XuMU4eckue CBOMCTBA pa30aBIeHHON U KOHIIEHTPHU-
pOBaHHOM cepHOU KuCIOThl. KauecTBeHHas peakius Ha Cyab(ar- HOHbl. XMMHUYECKHE PEaKIInHy,
JIeXKallKue B OCHOBE ITOJIyYEHUSI CEPHOM KUCIIOTHI B IIPOMBIIUICHHOCTH. [IpuMenenue cepHoi
KHCJIOTBI.

Azot u pochop. ITonoxkeHnne B nepuoanYecKoi cUCTEMEe XUMUYECKUX JIEMEHTOB, CTPOCHHE UX
aToMOB. A30T, pU3NYECKHE U XUMHUECKUE CBOICTBA, MOTy4YeHue U npuMeHenue. Kpyrosopor
azoTa B npupoje. AMMuak. @Pu3nyecKkue 1 XMMUYECKHE CBOMCTBA aMMHAKa, ITOITyYEHHE,
npumenenne. Comu ammMoHus. A30THast KHCIIOTa B €€ cBolicTBa. OKUCIUTENBHBIC CBOMCTBA
a30THOU kucnoThl. [lonmydyeHre a30THON KUCIOTHI B 1abopaTopuu. XUMUYECKUE pPEeaKlnu,



JeKalre B OCHOBE MOJyUeHUs! @30THON KUCIIOTHI B TPOMBIIITIEHHOCTH. [IpuMeHenue a30THOI
KUCJIOTHL. COJIM @30THOM KUCIIOTHI U UX MPUMEHEHHE. A30THbBIE y100pEHHUS.

®docdop. Amtorponus pocdopa. Puznueckre u XUMUUYECKHE cBoicTBa Gocdopa. Okcup
docdopa(V). Dochophuas kucnora u e€ conu. PochopHbie YIOOpSHHUS.

VYrnepon u kpemuuii. [loioxeHne B nepuou4eckoil CUCTEME XUMHUYECKHUX AJIEMEHTOB,
CTpOEHHE UX aTOMOB. YTiiepoJl. AiioTpomnus yriaepoaa. usndyeckue 1 XMMHUUECKHUEe CBOIICTBa
yraepoaa. AacopOuus. YTapHblid ra3, CBOWCTBA U (PU3HOJIOTHUECKOE IEHCTBUE HA OPTaHU3M.
Yraekucinelii ra3. YronpHas kucnorta u e€ conu. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Kpyrosoport yraepoaa B npupoae. OpraHudeckue COeAMHEHNs yIIepoaa.

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

Mertannsl. [lonoxkeHue MeTamioB B EPUOANUECKON CHCTEME XMMHUECKHUX 3JIEMEHTOB, CTPOCHUE
ux aroMoB. MeTtamnnueckas cBs3b. Ousnueckue cBOCTBa METAIOB. Psii akTHBHOCTH METAIIOB
(9MEKTPOXUMHUYCCKHIA PSi/T HAMIPSDKCHUN METAIIOB). XMMHYECKHE CBOMCTBA MeTa/uioB. O0mue
crocoObl nmojrydeHust MeTaJiioB. CIiJIaBbl METAJLIOB.

[I{erounble MeTasuibl. 11os10KEeHNE MIETOYHBIX METAIUIOB B IEPUOANYECKON CHCTEME, CTPOCHUE
ux aroMoB. Haxoxnenue B npupoe. PU3nyecKkue 1 XuMHUECKHUE CBOMCTBA IIETOYHBIX
MeTaJUIOB. [[pruMeHeHne MIEeTOYHBIX METAIIOB U UX COCIMHEHUM.

[I{erounO3emenbHBIE MeTAIUIBL. [10J10KEHNE IETOYHO3EMENBHBIX METAUIOB B IIEPUOANYECKOU
cucreMe, CTpoeHue ux atoMoB. Haxoxxenue B npuposae. Maraui u Kaaplui, UX Ba)KHEUIINE
coenuHeHus. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUS.

Amomunuit. [lookeHne amoOMUHUS B IEPUOINUECKON CUCTEME, CTPOCHHE €T0 aToMa.
Haxoxnenue B mpupoae. Pu3nueckne U XMUMHYECKHE CBOMCTBA allFoMUHMS. [I[pruMenenne
amoMUHUSA. AM(OTEPHOCTh OKCHJIA U TUAPOKCUIA aTFOMUHUSL.

Keneso. [Tonoxenue xene3a B IEPUOJAUUYECKON CUCTEME, CTPOCHUE €ro aToma. HaxoxneHnue B
npupoje. Pusnueckre U XUMUUYECKHE CBOMCTBa xkene3a. BaxkHele coelMHEeHns Kee3a:
oxcubl, ruapokcuas u comu xenesa(ll) u xenesa(Ill). KauecTBenHsle peakiuy Ha HOHB Fe?* n
Fe 3",

Paznen 3. KpaTkuii 0030p BaskHeHIIIUX OPraHuYecKUX BellecTB

IIpeamer opranndeckoit xumun. Heoprannaeckue u OpraHM4ecKue COeTMHEHMS. Y TIepos —
OCHOBa *M3HU Ha 3emisie. OCOOEHHOCTH CTPOEHUS aTOMa YIJIEPOAa B OPraHUYECKUX
COETMHEHUSX.

VYrneopopossl. [IpenenbHble (HachlLlEeHHBIE) YTIIEBO0POIbl. MeTaH, 3TaH, MPOoMaH —
pocTeiIre MpeICTaBUTENN MPeleIbHbIX YIIIeBOA0POA0B. CTpYKTYpHBIE (POPMYIIbI
yIJI€BOAOPOAOB. ['OMoIOrn4ueckuii psj npeieibHbIX YriieBo1opo1oB. ['omonoru. dusnueckue u
XUMHYECKHE CBOICTBA MpeAENbHBIX YIIeBOJOPOIOB. Peakiuu ropeHus u 3aMemieHus.
HaxoxzaeHnue B mpupoie npenenbHbIX yriieBoaopoaoB. [Ipumenenne Merana.

HenpenenbHabie (HEHACHIIIIEHHBIE) YTIEBOIOPOIbI. DTUICHOBBINA PsJ HEMPEIETbHBIX
YTJIEBOOPOAOB. DTHIeH. PU3NYECKre U XUMUYECKHUE CBOMCTBA dTUJIeHA. Peakimst



npucoeauHeHns. KauecTBeHHble peakiny Ha 3THieH. Peakuys nonuMepusanuu. [lommatumes.
IIpumeHeHue sTUICHA.

ANETUICHOBBIN Pl HEMIPEIEIbHBIX YTII€BOI0POA0B. AlleTuiieH. CBOMCTBA alleTUJICHA.
IIpumeneHue aneruneHa.

[TpousBoaHbIe yriaeBogopo1oB. KpaTkuii 0030p OpraHuuecKiX COSIMHEHHH: 0JHOATOMHBIE
CIHUPTHI (METaHOJI, 3TAHOJ ), MHOTOATOMHBIE CIIUPTHI (ITUICHTIIMKOIb, TIIUIEPHH), KAPOOHOBHIE
KHCJIOTHI (MypaBbUHas!, YKCYCHasl), CIIO’KHBIE 3(DUPBI, )KUPBI, YTIAEBOIBI (TJIF0OK03a, Caxapo3a,
Kpaxmall, [IeJUII0JI03a), aMUHOKHUCIIOTHI, 6e1Ku. Posib OeTKOB B Opranusme.

[ToHsiTHE O BBICOKOMOJIEKYJISIPHBIX BemecTBax. CTpyKTypa NOJMMEpPOB: MOHOMED, MTOJIUMED,
CTPYKTYpPHOE 3BE€HO, CTENEHb NonuMepu3annu. Ilonustunen, nonunponusies,
MOJINBUHUJIXJIOPU.



4.Y4yeOHO-TeMaTHYeCKOe IJIAHNPOBAHHE

Ne Ne Haszsanue Tem u | Llenu uzyuenus OcHoBuble Bunbl | Cpeactsa
YPOK | YpOK YPOKOB TEMBI ypOKa y4eOHOI o0yueHus,
a a JeSITEIIbHOCTH B TOM
B y4aluxcs gucie UKT
TeMe
Pazgen 1. MHoroo6pasue xumnyeckux peaxkuuii (15 )
1 1 | OkucnurenbHO- CucremarusupoBa | Knaccudpummpos | www.interneturok.r
BOCCTAHOBUTEIBH | Th 3HAHUS 00 aTh XUMUYECKUEe | U
bl€ PEaKLUH. OKHCIITCIEHO= PEaKIHH.
BOCCTaHOBUTEJIbH O0opynoBanue
Peaknun [IpuBoauTh
BIX pEaKIMIX. TP*
COETMHEHUS, Hayuurs PUMEPBI
pa3oxKeHus, ypaBHUBATH peaxiuii Kax- Jlamuux
3aMCIICHUA U OKUCJIIUTEIBbHO- J0T0 TUIia. Hanpsaicenus.
00MEHa ¢ TOUKHU BOCCTaHOBUTEJIbH
3pEeHUS bIC pEAKIINHN Hamuux pH
OKHCJICHHS U MCTOZIOM
ANEKTPOHHOTO
BOCCTaHOBJICHHUS.
OanaHca.
2 2 | OKHCIUTETBHO- CucremarusupoBa | Pacno3naBatb www.interneturok.r
BOCCTAHOBUTEIbH | Th 3HAHUS 00 OKHUCJIUTEIIbHO- u
Ble PeaKITHi. OKHCITUTEIHHO- BOC-
BOCCTaHOBUTEJIHH Oo6opynoBanne
Peakuuu CTaHOBUTEJIbHBIC
BIX PEAKIIMIX. TP*
COETMHEHUS, Hayuns peaxIuu.
pa3noXKeHus, YPAaBHUBATD Onpenenarsb Jlamuux
3aMCIICHUS U OKHCIIMTEIbHO- OKHMCJIUTCIIb, memnepamypol
0OMEHa C TOUKH BOCCTAHOBUTENIbH | BOCCTAHOBUTEND, | 11 oamunoeulii.
3peHus bIC pCAKLINA mporece
OKHUCTICHUS U MCTOZIOM OKHUCJIEHUS, BOC-
3JE€KTPOHHOTO
BOCCTaHOBJICHHUS. CTaHOBJICHUSI.
OanaHca.
3 3 | TerutoBoii [TpogomKuThH CocTaBysTh www.interneturok.r
ekt (opmuposanue TEPMOXUMMUYECKU | U
XHMHYECKHX HPCACTaBICHAN € ypaBHEHHS
o 0 KJ1accu(uKauu o Oobopynosanue
peakuuii. 9k30- u peakiuii.
XUMUYECKHUX TP*
SHAOTEPMUYECKU .
peaKiHu. Brruncnsats
€ pCaKIHH. CdopmupoBath TCILIOBOI Hamuuk
Pacuyérnbie MPEACTABICHUS O memnepamypboi
3a7a4u TETIJIOBBIX d¢exr peaxunu .
Aatiu. o & naamuHO6bLIL
Boruuciennsi o | 2ddexrax
TEPMOXHUMHYECK
TepMOXH- XI/IMI/IquCKIIiIIx epMo €CKO
eakuuil. Hayuuts | my ypaBHeHH
MUYECKHM peaKl Y Y YPaBHCHHIO
pasznuuaTh 9K30- U
YpaBHEHUSAM

SH/IOTEPMHUYECCKHE
pEaKInu.
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peakuui

Ckopocth Cdopmuponatb Hab6monates n www.interneturok.r
XUMHYSCKUX NEpBOHAYAIBHBIC OITMCHIBATh u
peaKuuii. HPCACTABICHUA O | y iy rpgeckie
MOHSTHAX OobopynoBanue
IlepBoHavasnbHbIE peaKuuu ¢
«CKOPOCTh TP*
NPEACTABNCHUA O | oo oo IIOMOLIBIO ECTE-
KaTajiause. peakum, CTBEHHOTO 3bIKA | rrnyGop ons
«KaTaJIn3aTopy, W S3bIKA XUMUH. |y nocmpayuu
;I/IHFI/I6I/ITOp». [IpoBoauThH 3A6UCUMOCTIUL
aCCMOTPETH
cnomxmp rpyNIoBbIE ckopocmu
y > HaAOJIFOIEHUS BO XUMUYECKOi
BIIMAIONINE HA BDEMS
CKOPOCTb PEAKIIHH. p peakyuu om
MIPOBEICHUS yenosuii
JIEMOHCTpa-
IIUOHHBIX
OTIBITOB.
IIpakTuyeckas | M3yuurts Ha HccnenoBath
padora Ne 1. IIPaKTHKE yCIIOBHUS,
Uzyuenue Bius- | Y CIOBHAL, BIIMSIONINE HA
. BIUSIIOLIUE HA
HUS YCTIOBHIA CKOPOCTh
CKOPOCTh .
MIPOBECHUS e ITOKEHHBIX XUMHYECKON
XUMHUYECKON XHMHYECKIX peaxkuuu.
peakuuu Ha eé peaxiuii. OnuceIBaTh
CKOPOCTb. CoBepIIEHCTBOBAT | YCIIOBWS,
b YMCHHA BJIMSIIOIIIME HA
paborats ¢ CKOPOCTH
1a00paTOPHBIM .
XUMUYECKON
o0opyoBaHuEM, a
TaKxke o0bacHaT, | PCAKIHH.

HAOJIIOAEHUA U

YyacTBOBaThH B

PE3yNbTATHI COBMECTHOM
IIPOBOJINMBIX 00CyXICHUU
XUMUYECKHUX DPE3yJIBTATOB
OTIBITOB. OIILITOB.
OO6parumebie 1 [TpoomKuTh Hccnenorath www.interneturok.r
HeoOpaTuMbIe (opmuposanue yCJIOBHS, u
PEaKIMH. HPEACTABICHUH BIIMSIFOIME HA
0 KJaccupuKanuu
IlonsTHe o CKOpOCTb
XUMHYECKHUX .
XUMHUYECKOM peaKIi. XUMUYECKON
PaBHOBECHHU. ChopMHpOBaTH peaxiuu.
NpEeICTABICHU O OmnwuceiBath
MTOHATHUAX yCIIOBHS,
«obpaTtuMble U BIMAIONINE HA
HeoOpaThMble

pCaKkum»,

CKOPOCTh
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«XUMHUYECKOE XUMHYECKON

PaBHOBECHUC)). peakuuu.

Paccmorpets

yCIIOBUS

CMEIICHUSs

XUMHYECKOT0

paBHOBECHS.
CymHocTh O3HaKOMHUTB C [IpoBoauTH www.interneturok.r
nporecca TTOHSTHUSIMH HaOII0ICHUS 32 u
sieKTpomITHYecK | «IEKTPOIHATED, MOBe/IEHUEM
oit muccommamuy, | (HEVICKTPOIUTED), | BELIECTB B Oo6opynoBanue

«QIEKTPOJIUTHYECK | pacTBOpax, 3a TP*

ast JUCCOLMAIUS». | XUMUYECKUMHU

Paccmotpeth peaKuusaMu, Jlamuux

1porecc LIPOTCKAIOMUMU | 3 1eKkmponposooHo

JUCCOLIMAINU B B PacTBOpAXx. cmu

BOJI€ BEIIIECTB C DopMyIMpOBATH

Pa3HBIMH BHJIaMU | OTIpEICICHHUS

XUMHYECKOM CBSI3H | MMOHATHI

1 00BSCHUTH «QIEKTPOIHUTY,

MIPUYUHY CHEDJICKTPOIIHUTY,

ANEKTPONPOBOIHO | «IIIEKTPOIUTHYE

CTH BOJHBIX cKast

PacTBOPOB COJICH, | IUCCOLIHALIMS.

KHUCJIOT U

IEJIOYEH.
Jucconmanus Cdhopmynuposars | Konkperusuposa | www.interneturok.r
KHCJIOT, OonpencICHU Tb HOHSTHUE u
OCHOBaHHH U Kuenot, UOH».
— OCHOBAaHMH 1 0606maTs O0opynoBanue

COJIEN C TOYKHU TP*

3pEHUs TEOPUU TMOHATHA

AIEKTPOIUTHYECKO | «KATHOHY, Jamuuxk

i «aHHOHY. 271eKMPONPo6ooHo

JTUCCOITHAITUH. cmu

3aKpenuTh yMEHUE

COCTaBJISITh

ypaBHEHUs

JTUCCOITHAITIT

KHUCIJIOT,

OCHOBaHHH U

COJIEH.
Cnabble u Cdopmuposath ®opmynuposats | UHbOypok
CHIILHBIC HOHATHS O onpeaeeHus (mpe3enTarus)
SJIEKTPOJIMTEL CTCICHA HOHATHI
CTemeH: SMEKTPOIATHECKO «OIEKTPOITHT, OobopynoBanue

W TUCCOoIMaIiH, TP*
JIUCCOIUAIIUU. CHTBHBIX H c1abpx | (HEMICKTPOIHT.

DJICKTPOIIUTAX Jamuuk

I1eKMPOnPOEOOHO

cmu
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10 10 | Peakiuu nonHoro | O3HaKOMHUTH C XapakrepuzoBat | MHpoypok
oOMeHa u peakuusamMun b YCJIOBHS (npe3enTarus)
YCIIOBHS UX MOHHOTO OOMEHA M | Teyenys peaxmuit
IpoTeKaHKA YCIIOBHUSIMU UX B PACTROPAX OobopynoBanue

MIPOTEKAHUS. TP*
CibopmHpoBaTS JJIEKTPOJIMUTOB JI0
yMEHHE KOHI. Jamuux
COCTAaBIIATh Onpenenats 271eKMPOnPoEooHo
TIOTIHEIC U BO3MOXXHOCTh cmu, do3amop
YPaBHCHHA. HOHHOTr0 0OMEHa. ZZ;Z:ZZZW’

[IpoBoauTh

TPyNIOBBIE

HAOJIFOICHUS BO

BpeMs

POBEJCHUS

JIEMOHCTpa-

IIUOHHBIX U

1a00paTOPHBIX

OTIBITOB.

OO6cyxaTh B

rpymnmnax

pe3ynbTaThl

OTIBITOB.

11 11 | Xumnueckue OtpaboTtka OOBSCHATD OobopynoBanne
CBOMCTBA YMCHHA CYLIHOCTB TP*
OCHOBHBIX Kjiac- | COCTaBISTh peaxiuii HoH-

COB TTOJTHBIE U HOTO OOMEHa. Mamuuk
COKpaIllCHHbIE PacnosnaBatb 271eKMpPOnpPo6oOHO
Heop raHquuCKHX MOHHBIE peaknuu p—
COCIMHCHNH B ypaBHEHUSI MOHHOTO OOMEHa.
CBETEC Ipea- peakuuii Ha CocTaBisaTh
CTaBJIeHUH 00 IIPUMEPE CBOMCTB | MOHHBIE
SJIEKTpOIUTHYeCK | OCHOBHBIX KJIACCOB | yPaBHEHHMS pe-
oif mucconmary | HEOPTAHHMECKHX aKIUH.
 OKHCTHTEIEHO- COCJIMHCHUH. COCT&BJ‘{SITB
COKpaIEHHbIS
BOCCTaHOBHUTENIbH HOHHbBIE
BIX PEAKIIHSIX. ypaBHEHHUs
peaKkuui

12 12 | Xumnueckue OTtpaboTka OOBACHATD
CBOICTBA YMEHUS CYIIHOCTb
OCHOBHLIX Kjiac- | COCTaBISTh peaxkuuii HoH-

COB TMIOJIHBIE U HOTO OOMeHa.
COKpAILEHHbIE PacnoznaBatb
HEOPraHUYECKUX | . oo peaKIHm




COCTMHEHUH B ypaBHEHUS MOHHOTO OOMEHa.
cBETe mpeji- peakuuii Ha CocTaBnsTh
CTaBIICHMit 06 IIpUMEpPE CBOMCTB | HOHHBIE
OCHOBHBIX KJIaCCOB | ypaBHEHHUS pe-
AIIEKTPOIUTUIECK .
. HEOPTaHHYECKUX aKIUH.
OH cconnaiin COCTMHEHUM. CoCTaBIATh
U OKHUCIIUTEIbHO- COKpAILEHHbIE
BOCCTaHOBUTEJIbH UOHHBIE
BIX pPEaKIIHsIX. ypaBHEHUS
peakuuii

13 13 | T'uoponus coneu. | ChopmMupoBaTh 0O06006mate Nudoypox
O06o0meH e 1Mo [IEPBOHAYAIBHBIC | 3HaHUS O (npe3enTarus)
TEMaM HPCACTABICHUA O | pacrpopax.

TUPOJIU3E COJICH.
«Knaccuduxarnms AP

Cdopmuposathb
XUMHYECKHUX yMeHHe
peaxkuiny u OIIPEENATD
((3J'IGKTpOJ'II/ITI/I‘le XapaxkTep Cpeanl
cKas pacTBOpPOB COJIEH.
JTUCCOITAITUSD)

14 14 | IIpakTuyeckas Hayuuts Uccnenosats OobopynoBanne
paGora Ne 2. HPUMCHATD CBOMCTBa TP*
Penrenne skcne- | TCOPCTHICCKHAC PacTBOPOB

3HAHUS JUTS Jamuuk
PUMEHTATBHBIX 3JIEKTPOJIUTOB.

pemcHuA 971eKMPONPOBOOHO
3ajiat 1o TeMe IKCIIEPUMEHTATBH ponp

Croi i p OnwuCHIBaTh cmu
«CBoiicTBa KHC BIX 33,144, B
o CBOICTBa
JI0T, OCHOBaHMH M | COBEPLICHCTBOBAT
. BEIIECTB B XOJIC
coreif Kak b YMEHHE m A
€MOHCTPAIIMOHH

IIEKTPOJIUTOBY. OOBACHATH A pan

pe3yJIbTaThl oro u J1abo-

MTPOBOUMBIX paToOpHOTO

XUMHUHCCKUX IKCTIEPUMEHTA.

onbIToB. OGpaTUThH CobImoNaTh

BHHUMaHUE Ha

paBHia TEXHUKH

co0oieHne

NPABHIT TEXHHKH 0€30MacHOCTH.

0€30MMacHOCTH MPU

MIPOBEICHUH

XUMHYECKOTO

IKCIIEPUMEHTA.

15 15 | Kourpoabhas [IpokoHTpoaupoBa | BeimonHATh
padora Ne 1 o Tb 3HaHUA U 3alaHus
TeMaM YMCHIA TIO TEMaM | oripe nenéHHOM

«Knaccuduxamms
«Knaccuduxanms CJIOKHOCTH I10

XUMHYECKHIX .
XUMHYECKHUX peakimin u MIPOUICHHOMY
peaKkIun» 1 «dnextponurnyec | MaTCpHaAILy
«DNEKTPOIUTHU- Kasg




JeCKasa
JUCCOL AU .

IUCCOLIUALIAS.

Pasnen 2. Muorooopasue Beuectn (43 1)

Hemeranasl. I'ajiorens! (54)

16 [Tonoxxenue O600muUTh U OOBSCHATH www.interneturok.r
TaJIOTEHOB B PasBUTb 3HAHUA O | 3aKOHOMEPHOCTH | U
nepuoguueckoii | CTPOCHUH aTOMOB, | yi5yiepenms

0 3aBUCHMOCTH .
Tabnuie u . CBOMCTB
CBOICTB
CTPOEHUE HX N — HEMETAJIJIOB B
aTOMOB. 3JIEMEHTOB (1 X nepuojaax u A-
CaoiicTBa, IONy- | coeqMHEHNH) OT rpymnmnax.
YeHUE U TMIOJIOKECHHUSI XapakTepuszoBar
MIPUMEHEHHUE 9IIEMCHTOB B b TAJIOTCHBI Ha
raJIOreHOB. TICpHOSINICCKON OCHOBE UX
Tabuie Ha
TIOJIOKEHUS B
npuMepe .
FAIOLCHOB. IEPUONIECKOMN
Usyunts criocoOsr | cucreme JI. M.
IOy YEHUS Menpeneesa u
rajioreHoB. 0CcOOeHHOCTEH
CTPOCHHS UX
aTOMOB.
OOBACHATH
3aKOHOMEPHOCTH
W3MCHCHUS
CBOICTB
TaJIOTEHOB TIO
nepuoay u B A-
rpymnmnax.

17 Xnop. CpoiictBa | U3yunth OmnwuceiBaTh www.interneturok.r
U IIPUMEHEHUE usmueckne u CBOMCTBA u
XJIopa. HCKOTOPBIC BEIIIECTB B XOJI&

XUMUYECKHE Oo6opynoBanne

. JEMOHCTPAIIMOHH
CBOICTBa 5 TP*
rajioreHoB. Oro 1 1200
Cucremarusupopa | PaTOPHOIO Annapam ona
Th 3HAHHUS O OKCIICPUMCHTA. npoee@eﬂu}l
XUMHYECKOH CBS3H NUMUYCCKUX
Ha IpUMepe

PHMED npouyeccoe (AIIXP)
MPOCTBIX BEIIECCTB
TajloTeHOB N 1X Hamuyuk xnopuo-
COCTMHECHHU, a

UOHO8

TaKxke 00
OKHUCJIUTEITHHO-
BOCCTaHOBUTEIIHH
BIX PEAKITUSIX.
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18 X7I0pOBOIOPO: CucrematusupoBa | OnuchIBaTh www.interneturok.r
TOJIyYECHHUE U Tb 3HAHHUA O CBOMCTBA u
CBOJCTBA. CTPOCHHH aTOMA, | pepecTB B XOI€

BUJIAX

. JIEMOHCTPAIIHOHH
XUMHUYECKOH CBS3H 5
Ha IpHMEpe oro u 1a0o
MOJIEKYJI XjIopa u | PaTOPHOTO
XJIOPOBOZAOPOAA. OKCIICPUMCHTA.
N3yuuts criocod
MOJIy4EeHUS U
coOupaHus
XJIOPOBOJIOpOAA
B J1a0OpaTOpHUH.

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

CBOMCTBaxX KHUCIIOT CONSHYIO
Ha IpUMepe "

. KHUCTIOTY U €€
COJISTHOM KHCIIOTBHI. 5
W3yunTs coJu, OpPOMU/IBI,
WHIUBHAya bHble | HOAUIBL.
cBO¥CTBA coystHON | Beraucisits
KHCIIOTBI, MacCOBYIO JIOJTIO
Ka9CCTBCHHYTO pacTBOPEHHOTO
PCaKimio Ha BEIIIECTBA B
COJISTHYFO

" pacTBope
KHCIIOTY U €€
COJIH.

20 IIpakTnyeckas | [IpakTnueckn OnwuceiBatb
padora Ne 3. HU3y4dUTh yCIIOBUS | cBOMCTBA
[Tonyuenue co- HOJTydCHHA BEIIECTB B XOJIE

. XJIOPOBOAOPOAA,
JITHOM KUCIIOTHI U . JEMOHCTPAIIMOHH
. €ro CBOICTBa U 5
U3YYCHH rou -
3y4yeHue eé CIIOCOBEI oro u 1a0o
CBOMCTB. coOUpaHusl. paToOpHOTO
Hayuuts JKCIEPUMEHTA.
pacro3HaBaTh CoOumronaThb
COJISIHYIO KHCIIOTY | TexHUKY
1 e¢ COJH. 0€30MaCHOCTH.
[ToBTOpUTH
PacnioznaBatb

MpaBUJIa TEXHUKU
0€30MacHOCTH NPU
pabote ¢
KHCIIOTaMH.

OTIBITHBIM MyTEM
COJISTHYIO
KHUCIIOTY U €€
COJIA, OPOMU/IBI,
HOOUJIBI.

Hcnons3oBars
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
IIOBCACHUSA B

OKpYXKaroleun
cpene.
Kucaopon u cepa (84)

21 [Tonoxxenue JHatb o0uryro XapakrepuzoBar | Mudoypox
KUCJIOpOJa U XapaKTCPpUCTUKY b sieMeHTHI VI (npe3enTarus)
cephl B iepuoau- | JJICMEHTOB A- rpymmsl
YEeCKOU CUCTEME VIA-rpymmsi na (moarpymnrbl

OCHOBaHUU
XUMHYECKHUX HOTOKCHIS B KHUCJIOpPOJIa) Ha
DIIEMEHTOB, TIepHOIMIECKO OCHOBE UX
CTPOEHHUE UX TabmIe U HOJIOKEHUS B
aTOMOB. CTPOEHHS aTOMOB. | TIEPHOJAUIECKOM
Paccmotpets cucreme /1. 1.
Annotponus AJUIOTPOITHBIE MeHeneesa 1
Cepal. r:pilf.(bHKaHHH ocobeHHOCTE
CTPOEHUS UX
aTOMOB.
OOBSCHATD
3aKOHOMEPHOCTH
M3MEHEHUS
CBOMCTB
anemeHToB VI A-
TPYIIBI TTO
Nepuoay U B A-
rpymnmnax.

22 CaolicTBa 1 Paccmotpeth Xapaxtepuzosatr | Uudoypox
IIPUMEHEHHUE usmaeckne 1 b a/UIOTPOIIHIO (mpe3eHTanus)
cephl XUMHECKHE KHCIIOpO/ia U

CBOICTBa CEPBHI. cephl Kak OJIHYy
OxapakTepu30BaTh | U3 MPUIUH
HaXOXKJCHHE Cepbl | MHOT000pa3us




B IIpUPOJIE U €€ BEILECTB.
MIPUMEHEHHUE.
23 CepoBonopo. OOBsicHUTD OnwuceiBaTh Hudoypox
Cynbduasl. MOJIy4CHHC CBOJCTBa (npe3enTarus)

CEepoBOIOpOA B BEIIECTB B XOJIC
naboparopuu u JeMOHCTpallMoHH | OGopynoBaHue
€ro CBOMCTBa. oro u TP*
Pacumputs 1a00paToOpHOTO
MIPEJICTABICHHS O | OKCIIEPUMEHTA. Annapam 0na
KJ1accu(uKanuu Cobnronate nposedenus
couend. IIpu TEXHUKY XUMUYCCKUX
pabore ¢ 0€301acHOCTH. peaxuuii (AIIXP),
CEpOBOAOPOAOM Oka3bIBaTh
o0paTuTh nepByto nomomp | "PH bop ona
BHUMAHHE npu nOYyYeHUs 2a308
Ha co0uIo/IeHne OTpaBJICHUSIX, unu annapam
MIPaBWII TEXHUKHU OXKOTax | Kunna
0€30MMacHOCTH. TpaBMax.
O3HaKOMUTH C CBsi3aHHBIX C
KaueCTBEHHOM peakTUBaMU U
peakuuen Ha 1a00paTOPHBIM
CYNb(UI-HOHBL. 00opyI0BaHUEM.

Onpenenarsb

MPUHA]ICKHOCTD

BEIIIECTB K

ONPEACIEHHOMY

KJ1accy

COEIMHEHUM.

24 Oxcwup cepel (IV). | U3yunts criocoObr | Onpenenstsb WNudoypox
CepHucras OJTyq4CHUA MIPUHAJUICKHOCTD | (TIpe3eHTaIus)
KHCIIOTA U €& CCPHHCTOTO Ia33, | peyriects K
— CBOMCTBA OTIPE/IETEHHOMY O0opynoBanue

CEpHHUCTOTO rasa u TP*

CEPHUCTOU itacey .

KHUCJIOTHI, COCIMHCHUH. Annapam ons
MPUMEHEHHE ITHX nposedenus
BEIECTB. XUMUYECKUX
O3HaKoOMUTh ¢ peaxuuii (ATIXP)
KaueCTBEHHOM

peakuuei Ha

CYJb(UT-NOHBI.

25 Oxcup cepoi(V1). | U3yuuts cBoiictBa | Onpenensthb Nudoypox
CepHas kucnora | OKCHAa ceppi(VI) n MPUHAJUICKHOCTD | (Tpe3eHTaIus)
¥ €€ COJIH. pa36anneHH0171 BEILECTB K

CEPHOM KUCIIOTHI. OIpEICIEHHOMY
[To3HakomMuTsH €

Ka4eCTBEHHOM Kraccy .
peakuueii Ha COCTUHEHUH.
CyJb(haT-MOHBI.

26 Oxucnutensueie | PaccMoTpeTh ConocraBnsiTh Nudoypox
CBOMCTBA CBOJCTBA CBOJCTBa (npe3enTanus)

KOHIIEHTPUPOBAHH | pa30aBICHHON U

KOHICHTPUPOBAH




HOU CEepHOM oi KOHLICHTPUPOBaH

KHCIIOTEL CEpHOM KHUCJIOTBI, | HOM CepHOM
MOJTyYE€HUE CEPHOU | KUCIOTHI.
KHUCJIOTHI B 3anuceiBaTh
MPOMBILIJICHHOCTH | YpaBHEHUS
, IPUMEHEHHE peakuuii B
CEPHOU KUCJIOTHI U | HOHHOM BUJIE C
eé couei. yKa3aHUEM

nepexonaa
3JE€KTPOHOB.

27 IIpakTnueckas | CosepueHcTBoBar | Pacno3HaBaTh
paGora Ne 4. b YMEHUS pellaTh | ONBITHBIM IIyTEM
Pemenue SKCIEPUMEHTAIbH | PACTBOPHI
T —— bI€ KAYECTBEHHBIE | KUCIIOT,

3a/1a4M 110 TEME CyIb(UIbI,

HBbIX 3a71a1 HO «Kucnopoa u CYNb(MUTHI,

Teme «Kucenopon | cepay Cynb(arsl.

H Ccpay. 1 OOBSCHATH Hcnone3oBath
MIPOBOIUMBIE npuoOpeTEéHHbIE
peaKiu B CBETE 3HaHUS U YMEHUS
MpeACTaBICHUN 00 | B MPaKTHYECKOM
3JEKTPOJUTUYECKO | JEATEIbHOCTH U
W IMCCOLMAIMUA U | TIOBCEHEBHOM
OKHCIIUTENBHO- YKU3HHU C LIEJIbIO
BOCCTAHOBUTENBH | 0€30I1aCHOTO
BIX IpoLIeCcCaXx. oOparteHus ¢

BEIIIECTBAMHU U
MaTepHalaMH U
9KOJIOTUYECKU
rPaMOTHOI'O
TOBEJICHUS B
OKpYKaroleun
cpexne.

28 Pemenue Hayuuts pemats Beruucnars no
pacqéTHle 3aa4u 110 XUMHUYECKUM
3ajad4. YpaBHEHUSIM ypaBHEHHSAM
Beruucnenus mo | XUMHYECKHUX "

. Maccy, 00bEM H

XUMHUYECKUM peakiuii

ypaBHEHUSAM ucronp3oBanpeM | N OTAICCTBO

Macchl, 00bEMA U | BEIECTB, BCHICCTBA OZTHOT'O

KOJIMYEeCTBa COJIepKaIIIX 13 TIPOIYKTOB pe-

BEILECTBA OAHOTO | ONpPEACIIEHHYIO aKIINH 110 Macce

U3 POAYKTOB
peaKuuu 1o
Macce UCXOTHOTO
BEILECTBA,
00BEMY M
KOJINYECTBY
BEIECTBA,
COZIEpIKAILIETO
OIPEICIIEHHY IO
JIOJTIO IPUMECEN

JIOJTFO TIPUMECEH.

HCXOJHOTO Belle-
CTBa, 00BEMY
WM KOJIMYECTBY
BELIECTBA,
CoOJIeprKaIlero
OIPENIEIIEHHY O
JTOJTFO IPUMECEH.

T'otoBuUTH




KOMIIbIOTEPHBIC
IIPE3EHTALMH 10

TEeMe
A3ot u docdop (99)

29 [Tonoxenue azora | Jate 00mIyto XapakrepuzoBat | MHpoypok
u docdopa B XapaKTCPUCTUKY b aneMeHTsl VA- | (Ipe3eHTarnus)
nepuoguyeckon | SICMCHTOB IPYIIIBI

VA-rpynisl 1o
cucreme (moarpynrbl
ITOJIOYKEHHUIO B
XUMHYECKHX T — a30Ta) Ha OCHOBE
3JIECMEHTOB, TaGmIe UX IOJIOXKCHHS B
CTPOCHHUE HX JJIEMEHTOB HIEPUOMYCCKOM
aTOMOB. A30T: . . MenneneeBa | cucreMme u
CBOWCTBA U u CTPOCHUIO 0COOEHHOCTEM
IPUMCHCHUE. aToMOB. CTPOCHHMS HX
OOBACHUTD
aTOMOB.
(dbuzndeckue
U XHMHYECKHE OGBSICHSITE
CBOICTBa a30Ta
3aKOHOMEPHOCTH
KaK TPOCTOTO
BEIIECTBA, POJIb H3MCHCHHA
a30Ta B IPUPOJIE. CBOUCTB
anemeHToB VA-
TPYIIIIBI

30 AMMHaK. Paccmotpets OnuceiBath Nudoypox
dusnyeckue u CTpOCHUEC CBOICTBa (mpe3eHTarnus)
XUMHYECKHE MOJICKYJIBL BEILECTB B XOJI€

. aMMHaKa. Oo6opynoBanne
CBOMCTBA. JIEMOHCTPAIIMOHH
0 OObsACcHUTH 5 TP*
OllydeHue u CBOICTRA oro u Jy1abo-

IPUMCHCHUE. aMMHaKa, ero paToOpHOTO Jlamuux
NIOJTyYEHHUE U SKCICPUMCHTA. 271eKMPONPo6ooOHo
MIPUMCHCHHE. cmu
Paccmorpers
JIOHOPHO-
AKLENTOPHBIN
MEXaHU3M
o0Opa3oBaHUs
KOBAJICHTHOM
CBSI3H.

31 IIpakTuyeckas | Hayuuts monydars | OnuceiBaTh
padora Ne 5. aMMHaK peakiuen | cpoiicTa
[Monyuenue am- MOHHOTO OOMEHA M | pernecT B x0/1€

BBITTOJTHATH
MHaKa 1 JIEMOHCTPAIIMOHH
XUMUYECKHE 5
U3YYECHHE €ro peakium, oro u J1rabo-
CBOJCTB. XapakTepu3yiolye | PATOPHOTO
CBOICTBA aMMHaKa | OKCIIEPUMEHTA.

M €ro BOIHOI'O

CoOmroaaTs




pacTBopa. TEXHHUKY
0€30MaCHOCTH.
Oxka3sbiBaTh
MIEPBYIO TIOMOIIb
npu
OTpaBJICHUSIX,
OKOTax U
TpaBMax,
CBSI3aHHBIX C
peakTHBaMu U
1a00paTOPHBIM
o0opyI0BaHUEM.
Pacno3naBats
OTIBITHBIM MyTEM
aMMHUaK,
pacTBOpPHI
KHUCJIOT, HUTpAT-
1 pocdaT-noHsI,
MOH aMMOHWSL.
32 Conn aMMOHUSL. Paccmotpets YcranaBmuBate | MH(DOYpOK
usuyeckue u IPUHAJUIEKHOCTD | (Tpe3eHTanus)
XUMHYECKHE BEIIECTB K
CBOIiCcTBa coneit onpeenEHEoMy
aMMOHHS U UX
IIPUMEHEHHE. itacey .
COEMHEHUH.

33 AzoTHas kucnota. | OObACHUTD 3anuceIBaTh WNudoypox
Crpoenne CTpPOCHHC YpaBHEHUs (mpe3eHTaLUA)
MOJIEKYJIBL. MOJICKYIBI peaxiuii B
CroiicTra A30THOH KHCIOTEL | |/ o e ¢ O0GopynoBanue

. 3aKkpenuTh 3HaHUS TP*
paz0aBieHHON 0 CBONCTBAX yKa3aHueM
a30THOH KHCIIOT Ha nepexona Tepmopezucmopnut
KHCJIOTHI. puMepe a30THOU J3JIEKTPOHOB. ii damuux
KHCIIOTEL. memnepamypel,
Pacemotpets
CHMIEM oamuuk pH,
MOy YSHHS oamuux
A30THOM KHCIIOTHI. INEKMPONPO6OOHO
cmu, annapam 011
npoeeoeHus
XUMUYECKUX
peaxkuui (AIIXP),
MazHumuasn

Meuianka




34

CBolicTBa
KOHLIEHTPUPOBaH
HOU a30THOH
KHCJIOTHI.

OOBsicHUTD
OKHCIIUTEIIbHBIC
CBOMCTBA a30THOM
KHCJIOTHI.
3aKkpenuTb yMEHHE
UCTIOJIB30BATh
METOJ
3JIEKTPOHHOTO
Oananca npu
paccTaHoBKe
KOX((PHUIHEHTOB B
ypaBHEHUSIX
OKHCITUTEIHHO-
BOCCTaHOBHTEIIEH
BIX PEAKIIUM.

CorocTaBiaThb
CBOMCTBA
pa3z0aBiICHHON U
KOHIIEHTPUPOBAH
HOM a30THOM
KHCJIOTEL.

3aInmchIBaTh
ypaBHEHUS
peakuuii B
MOHHOM BHJIC C
yKa3aHueM
repexojia
3JIEKTPOHOB.

['oToBUTH
KOMIIBIOTEPHBIE
MPE3EHTALHUH 11O

Nudoypox
(npe3enTarus)

OobopynoBanue
TP*

Hamyux numpam-
UOHO8

TEME

35 Conu a30THOM N3yuutk cBolictBa | Mcnonbs3oBarh Nudoypox
KHUCJIOTBI. CcoJelt a30THOM npuoOpeTéHHbie | (Mpe3eHTaIus)
AszotHbIe yn06pe- | KACTOTHL. 3HAHHA U YMEHHSA
— HOSHaKOMI/ITIz c B IIPAKTHUECKOH Oo0opynoBanue

KayeCTBEHHOU TP*
peaximeil Ha NeSITeIbHOCTH U
HUTPAT-HOHBI. MOBCEAHEBHOH | 1y
Cdopmuposats KU3HU € HCTIBIO | 5 hoxmponpoeoono
MOHSTHE 00 0€e30MmacHoro cmit
a30THBIX oGpalLeHus ¢
YZ100peHHSX. BENIECTBAMH 1

MaTepHallaMH U

9KOJIOTUYECKU

IpPaMOTHOTO

HIOBEJICHUS B

OKpYyKaroleun

cpeze.

36 docdop. Paccmotpets XapakrepuzoBat | MHpoypok
AnnoTpornus aJIOTPOIHIO b aJUIOTPOIIHIO (mpe3eHTanus)
docdopa. docdopa. bocdopa Kak
CaoiicTBa OOBsCHUTH
docdopa. XUMHUYECKHe ORIY H3 HPHTHH

CBONCTBA MHOTroo0Opasus
docopa. BEIIIECTB.

37 Oxkcun 3akpenuTh 3HaHUA | COCTaBIATH Nudoypox
docdopa(V). 0 CBOMCTBaX YpaBHEHUS (mpe3eHTanus)
®dochopnast KHCIIOTHBIX CTymeHyaToit
KHCJIOTa U OKCH/IOB U KHCIIOT




eé couu. Ha [puMepe JUCCOLMAIUU Ha
®dochopubie oKCcHJIa npuMepe
yI0OpEHUSI. dochopa(V) u bocdopHoit
(bocgoproid KHCIIOTBHI.
KHCIIOTEHI.
CchopMHpOBATH Brruucnsate
HOHSTHE O MacCOBYIO JIOJTIO
(bochopHbIx pPacTBOPEHHOTO
yAOOpEHUSIX. BCIIECTBA B
pacTtBope.
[Tonws3oBatbCst
uHpopManmen u3
JIPYTHX
UCTOYHUKOB JJIsi
MOJITOTOBKHU
KpaTKUX
COOOILIEHUN.
Yraepon u kpemuuii (84)

38 [Tonoxenune PaccmotpeTs XapaxtepuzoBatr | Uudoypox
yriaepojaa u CTPOCHHUC aTOMOB | |, siemenTsl IVA- | (mpe3enTanus)
KPEMHHS B yriaepona u TPYIIIbI
NePUOANYECKON KPEMHIA, JIaTh (moarpymnbl

XapaKTePUCTUKY

cucreme STHX SIEMCHTOR yriiepojia) Ha

XUMHUYECKHX R m— OCHOBE UX

3JIEMEHTOB, 13nepn0ﬂnqecxoﬁ I10JIOKECHUS B

CTPOCHHUE UX Tabmuie u MEPUOTNIECKOM

aTOMOB. CTPOCHHIO aTOMOB. | cycreme u

ANNOTpONHbIE Paccmotpets ocobeHHOCTeil

MoaupuKaIn ALIOTPOTIHBIC CTPOCHHS UX

MoauQUKaIuu

yIaepoaa. yrIepora. aTOMOB.
OOBsICHATD
3aKOHOMEPHOCTH
W3MCHCHUS
CBOMCTB
anemeHToB |VA-
TPYIIIBL
XapakTepus3oBar
b AJUTOTPOTIHIO
yriaepoja Kak
OJIHY W3 TIPUIHH
MHOT'000pa3us
BEIIIECTB.

39 XuMH4eckKue N3yunts OnuceiBath Nudoypox
CBOICTBA XUMHUYCCKUE CBOICTBA (mpe3enTarus)

CBOWCTBA




yTaepoaa. yraepoa. BEIIECTB B XOJIC

AncopOrust O3HaKOMHTS C JI€MOHCTPAIMOHH
SIBJICHUEM oro U 1260~
azcopOoIuu. PATOPHOTO

JKCIIEPUMEHTA.
CoOumronarhb
TEXHUKY
0€30MacHOCTH.

40 VYrapHblii ras, OOBsCHUTH CorocTaBisTh HNudoypox
CBOICTBA, CTpOCHHUE, CBOMCTBA (mpe3enTarus)
busmonormyecko | CBOACTBA, OKCHJIOB
€ JICHUCTBUE HA TOIyHEHHC 1 yriepoja u

MIpUMEHEHHE

OpTaHM3M. — KpEMHUS,

yriepoza(ll). OOBACHSTH
OPUYUHY UX
pa3nuuus.
YcranasinuBaTh
MPUHA]ICKHOCTD
BEIIECTB K
OIPEIECIIEHHOMY
KJ1accy
COCIMHEHM.
3anuceiBaTh
ypaBHEHUS
peakuuii B
MOHHOM BUJIE C
yKazaHueM
nepexoja
3JIEKTPOHOB.

41 VYrnexkucneiii raz. | U3yuuts cBoiictBa | ConocTaBisTh Nudoypox
VYronbHas YTJICKUCIIOrO rasa. | cBoMCTBa (mpe3enTarus)
KUCIIOTA U €& HOBVTOPHTI’ OKCHIOB
COJIN. CBOMCTBA yriepona u

KHCIIOTHBIX

Kpyrosopot OKCHIOB. KpEMHUS,

yraepoja B OGLACHUTS OOBSCHATH

npuponae. CBOMCTBA IpUYUHY HUX
YTOJIBbHOU pasnyus.
KHCIJIOTBL, & YcTaHaBIMBaTh
TaioKe MIPUHAJIICKHOCTD
XapaKkTepHbIC
CBOICTBA COJIEN BemeCTB"K
yTonpHOM Kucyotsr | OMPEACTCHHOMY
U B3aMMHbIE Kjaccy
TEPEXOIbI COEIMHEHUM.

KapOOHATOB U

JlokasbIBaTh




THJIPOKapOOHATOB. | KUCIOTHBIN
XapaxkTep
BBICIITX OKCHJIOB
yriaepoja u
KpEMHHUSL.

42 IIpakTnyeckas | Hayuuts nonyyars | OCyluecTBisTh
padora Ne 6. OKCHI B3aWMOIIpEBpaIle
[TonyyeHue ox- yrnepoazi(IV) HUs KapOOHATOB
— peakmueii ooMeHa, "

coOuparp ero
yriepona(lV) u BEITCCHCHIEM TUAPOKApOOHATO
U3yYCHHUE €TI0 BO3IyXa H B. Pacnosnasarh
cBoucTB. Pac- HOATBEPKIATE OIIBITHBIM IIyTEM
IIO3HABaHUE HaJINYME JAHHOTO | YIJICKUCIIbIH ra3,
KapOOHATOB. rasa. KapOOHAT-MOHBI.
COBEpIICHCTBOBAT | [1.1107530BATh
b YMEHHE n
coGupaTs npuoOpeTEHHBIC
PHGOPHI Tst 3HAHUS U YMEHUS
NONnyYeHus ra3op | B TIPAKTHYECKOH
Y TIOJIb30BAThHCS JESTENIbHOCTH U
HMU. IIOBCEIHEBHOU
KHU3HH C TEITBI0
0€e30MacHoOro
oOparieHus ¢
BEIIECTBAMH U
MaTepuaiamMy u
9KOJIOTUYECKU
IPaMOTHOTO
MTOBEJICHHS B
OKpYKaroleun
cpene.

43 Kpewmnuii u ero Jatb o011yto ConocraBnsaTe www.ptable.com
COETUHEHUS. XapaKTCPUCTUKY CBOMCTBA
Cmexno. ]e- SJICMCHTa OKCHJIOB
MeHm. KPCMHHA. yriiepoja u

OOBACHUTH

CBOMCTBA KPEMHMUS KpeMHA,

¥ OKCHJIA OOBSCHATH
kpemHusA(IV). IIPUYHHY UX
[Ipo- pasnuuus.

BECTH YcraHaBnuBaTh
CPaBHHUTEIbHBIN NPHHATERHOCTS
aHamn3

(buznuecKux BemeCTB"K
CBOWCTB BBICIINX OMPEACTCHHOMY




OKCHJIOB yriepoaa | KJaccy
Y KpEMHUAL. COEMHEHHUI.
N3yuuth CB?ﬁCTBa JloKa3bIBaTh
erMHHeBOH,, KHCJIOTHBIN
KHUCJIOTHI U €€
coJieil. XapakTep
CopMUpOBaTH BBICILIUX OKCHJIOB
PEACTaBICHUSA O yriaepoaa u
CUJIMKAaTHOM KPEMHHUS.
MIPOMBIIIJICHHOCTH

44 0O0001menue 1Mo O0600IuTS, Breruucnars no
TeMe CHUCTEMATU3UPOBAT | X |UMUYECKUM
«Hemeramnmey. bu YPaBHEHHAM
Pacuérnbie CKOPPEKTHPOBATH Mmaccy, 00bEM

3HAHUA y4YalIuXxcs
3aJa4u. 110 TeMo WJIM KOJIMYECTBO
Brraucnenns mmo «HeMeTamIbDs. OJHOTO U3
XUMUYECKUM MPOJIyKTOB
ypaBHEHUSAM peaKIuu 1mo
Macchl, 00bEMa Macce UCXOTHOTO
WM KOJIMYECTBa BEIIIECTBA,
OJIHOTO M3 00BEMY WIH
MPOIYKTOB KOJIMYECTBY
peaKIuu 1mo BEIIECTBA, COJIEP-
Macce UCXOJIHOTO JKaIIero
BEIIECTBA, OIPENICIIEHHY O
00BEMY M JIOJII0 TTpUMecei
KOJIMYECTBY
BEILIECTBA,
COJIepXKaIIero
ONPEACIEHHYIO
JIOJTIO TIPUMECEHN

45 Kontpoabnasn [IpoxonTponupoBa | BeimonHsATh
padora Ne 2 mo Tb 3HaHUA 3a7aHus
TeMe yHalixes 1o OIpENENEHHOM
«HemeTtanabi». TeMam CJIOKHOCTH TIO

«I"amoreHsn», .
«Kucnopon n IpOUICHHOMY
cepa», «A30T 1 Matepuairy
dbochop»,
«¥Yriepon u
KPEMHHI.

Metasibl (00mas xapakrepuctuka) (134)

46 [Tonoxenune Jlatb o011yto XapaxkTepuzoBar | Www.ptable.com
METAJIJIOB B XapaKTCpUCTUKY b METaJIbl Ha
nepuoaudeckon | MCTAJUIOB Ha OCHOBE HX
cucremMe OCHOBAHHH HX TIOJIOXKEHUS B



http://www.ptable.com/

XUMHYECKHX ITOJIOXKEHUS B MePUOIUIECKON
smemenToB JI. M. | ICPUOMICCKOM cucTeMe u
MeHnzeneesa. Tadue ocobeHHOCTE
3JIEMEHTOB U
Merannunueckas CTPOEHHUS UX
CTPOCHHMS HX
CBSI3b. atomos, Hayuurp | 2TOMOB.
Pusuieckue OPUMEHSITH 3HAHHS
. . | OOBACHATH
CBOHUCTBA 0 METAJUINYECKOU
3aKOHOMEPHOCTH
METaJlIOB. CBSI3H TSI p
CILIABEL pa3bACHEHUS H3MCHCHHA
CBOICTB
METAIIIOB. busiraeckix
CBOMCTB METAJUIOB. | METAJUIOB I10
O3HAaKOMHMTB C neproy U B A-
BOKHEUIIMHU rpyImax.
CILUTaBaMH
Hccnenosatp
METaJIOB M UX ”
cBOIfCTBAMH. CBOMCTBA
U3y9aeMbIX
BEIIECTB.
OOBACHATH
3aBUCUMOCTh
(bu3myecKux
CBOICTB
METaJJIOB OT
BUJIA
XUMHUYECKOU
CBSI3M MEXTY UX
aTOMaMH.
47 Haxoxnenue PaccmoTtpets CucrematuzupoB | Madoypoxk
METAJUIOB B HaXOXIACHNUC aThb 3HAHUS O (mpe3eHTarnus)
npupose u obmue | METAIOB B crocobax
MIPUPOJIE.

CHocoOBI UX HOJTy4YeHUs
CucremaTusupoa

MOJTy4eHUS. B 3HAHIS O METaJlIOB
crocofax
MOJTy4EeHUS
METaJUIOB.

48 XHUMHYECKUE 3akpenuthb 3HaHug | HabGmronates u Nudoypox
CBOIiCcTBa 00 o0mux OITMCBIBATH (mpe3enTarus)
MeTanoB. Psx XUMHYECKHUX XUMUYECKHE

CBOMCTBax peaxIuu ¢
AKTHBHOCTH
METaJIIOB. MOMOIIIBIO eCTe-
(onexTpoxuMITec PaccMoTpeTh psil | CTBEHHOTO SI3bIKa
KHH psZl HaIpsHKEHUN U A3BbIKA XUMUHU.
HAIPSUKEHUI ) METaJLIOB. Ha6ronars
METAaJIJIOB. JIEMOHCTPHUPYEM
bIC U
CaMOCTOSITENTEHO
MIPOBOIUMBIC

OIIBITHI.




OnuceBaTh
CBOMCTBaA
M3y4aeMbIX
BEILIECTB Ha
OCHOBE
HaAOJIFOEHNII 3a
1504

MIPEBPAIICHUSIMHU.

49 [lemounsie JlaTth o0uryro Hab6monates u HNudoypox
METaJJIbI. XapaKTCPUCTUKY OIINChIBATH (Hpe3eHTaHI/Iﬂ)
Haxoy/IeHIe B HIEITOYHBIX XUMUYECKHE
mpHEpoze. METaJIOB Ha peaxIuu ¢

OCHOBAHHUH HX MTOMOIIIBIO eCTe-
Prsirieckue ITOJIOXKEHUS B CTBEHHOT'O SI3bIKa
XUMHUYCCKHC [EPUOAMYECKOM U A3bIKA XUMHH.
CBOWCTBA. Tabnuue HabmonaTs
Y CTPOCHHS JEMOHCTPHUPYEM
aATOMOB. bIC U
PaccmotpeTs CaMOCTOSITEIIbHO
HaxO0JXK/ICHUC B IPOBOIMMEBIE
npupoe, hpusu- OTIBITHI.
YECKUE U OnwuceIBaTh
XUMUYECKHE CBOMCTBa
CBOMCTBA M3Yy4aeMbIX
HIETOYHBIX BEIIECTB Ha
METaJLIOB. OCHOBE
HaAOJTFOICHUH 3a
Hx
PEBPAIICHUSIMH.

50 Oxkcuasl 1 Paccmotpets Habmonates u Nudoypox
TUIPOKCUIBI OKCHUJIbI 1 OIUCHIBATH (mpe3eHTarnus)
IEJTOYHBIX THIPOKCH B XUMHYECKHE
METaJlIOB. THEIIOHHBX peaKIuu ¢

METaJIIOB, X
IIpumeHeHne NpHMEHEHEE. IIOMOIIBIO eCTe-
HICIIOYHBIX TToBTOpHTE Ha CTBEHHOT'O SI3bIKa
METaJLIOB. U 3bIKa XHMHH.

ATUX MTPUMEpax
CBOMCTBaA
OCHOBHBIX
OKCHUJOB U
OCHOBAHH,
paccmaTpuBasi uxX
B CBETE
MIpeICTaBICHHH 00
BJIEKTPOIUTAYECKO
M JIMCCOIMAITUMN.

HaoOmronath
JEMOHCTPHUPYEM
ble U
CaMOCTOSTENHHO
MIPOBOJIMBIE
OIIBITHI.

OnuceBaTh
CBOMCTBA
H3y9aeMBbIX
BEIIECTB HA
OCHOBE




HaOJII0IeHUH 3a
ux
MPEBPALICHUSIMH.
CpaBHUBaThH
OTHOIIICHHE
THJIPOKCHIOB
HATPUS, KaJIbIIHS
Y aJIIOMUHHS K

pacTBopam
KHCJIOT 1
LIEI0YeH.
ol [[énounozemens | JaTe 001IyI0 Habmonates u Nudoypox
HbIE METAJLJIBL. XapaKTCPUCTUKY OIUCHIBATh (npe3eHTanus)
Haxoxnenue B MetaioB I1A- XUMHYECKHE
—— CpyIIIbI HA PCAKITHH ¢ O0opynoBanue
. OCHOBAaHUU MX TP*
Kanpruii u ero HOTOKCHIS B MOMOIIBIO ecTe-
COETUHEHMUSI. TepHOINIECKOit CTBEHHOTO A3BIKA | JTymyyx
JXéctkocTh BOIBI | TabmuIle U A3BIKA XUMHU. | 55 0rmponpoodno
U CIIOCOOBI €& Y CTPOCHHUS HabmonaTs cmu, MazHumnasn
YCTPAaHECHMUS. 4TOMOB. JIMOHCTPUPYEM | yiouanka, npudop
Pacevorpets bIC 1 014 noyuenus
CBOMCTRA 1 CaMOCTOSITEIILHO
IIPUMEHEHNE 2asoe uiu
KaJbIHs U €ro IPOBOZTUMBIC annapam Kunna
COCIMHEHUM. OIIBITEL.
OrnuceiBath
CBOMCTBA
U3y4aeMbIX
BEILIECTB Ha
OCHOBE
HaOIOIeHUI 32
ux
MpPEeBpAICHUSMH.
CpaBHUBaTH
OTHOIIICHHE
THJIPOKCHUIOB
HATpPUsI, KaJbIUs
Y QTIOMUHHS K
pacTtBopam
KHCJIOT
IeI0YeHn.
52 ATIOMUHUM. Pacemotpets OnnceiBath Nudoypox
Haxoxenune B SJICKTPOHHOC CBOMCTBA (mpe3eHTanus)
npupoge. Cpoii- | CTPOCHHUE aToMa U3y4aeMbIX

AJIFOMHWHMUA.




CTBa aJIIOMUHHA.

OOBACHUTH
(dbuzmveckue u

BCIICCTB Ha
OCHOBC

XUMHIMCCKIC HabJ0IeH Nl 32
CBOWCTBa X
TIOMUHUS.

IPEBPALCHUSMHU.

53 8 | AMdpotepHOCTh OOBsicHUTD Jloka3bIBaTh Hudoypox
OKCHJIa U XUMHUYCCKUC amM(pOTepHBIN (npe3enTarus)
rupokcuaa ao- | CBOHCTBA OKCHIA U | yapaprep
MUHHSL. e OKCHJIOB U

JPOKCHUIA

R — THJIPOKCHUIOB

3akpenuts 3HaHus | ATOMUHHIA U

06 amdoteproctn. | xenesa(lll).

Ha-

YUYUTh JOKA3bIBATh CpaBHuBarb

amM(pOoTepHbIN OTHOILICHHE

XapakTep U3y4aeMbIX

COCIMHEHHUSL. METAILIOB I
OKCHJIOB
METAaJUIOB K BOJIE.
CpaBHHBaThH
OTHOIIICHHE
THJIPOKCHJIOB
HATPUs, KaJTbIUSI
Y aJTIOMUHHS K
pacTBopam
KHUCTIOT U
LIEJI0YEH.

54 9 | XKeneso. Paccmotpets Ha6mronate Nudoypox
Haxoxnenue B SJICKTPOHHOC JeMOHCTpUpYeM | (TIpe3eHTaLus)
npupore. CTpOEHHE aToMa -

CaoiicTBa wenesa. Msyunts CaMOCTOSITENIbHO Obopynosanne
¢buznueckue u TP*

xKeresa. XHMUUCCKITE MIPOBOIUMBIC
cBOMCTBa xene3za. | OMBITHL Jamuuk oasnenusn

55 10 | Coenunenus CucrematusupoBa | Pacno3naBath Nudoypox

Kenesa. Tb 1 3aKpETNTh OTBITHBIM NyTEM | (TIpe3eHTaLus)
3HaHUs 00 THIPOKCH-
OKCHJIaX, HOHBI, HOoHBI Fe?*
THJIPOKCUIAX U 3
coisix xeneza(ll) u mFe™ .
xenesa(lll).

56 11 | IIpakTuyeckas O0600mmTs 3Hanus | CoOmronarh

pa6ora Ne 7. 0 XUMHYECKHX TEXHUKY




Pemenue skcne-
PUMEHTAIBHBIX
3a1a4 110 TeMe
«MeTamisl 1 UX
COCIUHCHHU.

CBOMCTBAX
METAJIJIOB B UX
COCIUHCHHH.
[IponoxuTh
¢dbopmupoBaTh
yMeHHe
BBIIIOIHATE
XHUMHYCSCKHI
SKCIEPUMEHT.

0e30I1acHOro
oOparieHus ¢
XUMHYECKOU
MOoCy 101

1 J1abOpaTOPHBIM
000pyI0BaHUEM.
Ocy1iecTBIsITh
peakmum,
MTOATBEPIKTAFOTIN
€ TCHETHYECKYTO
CBSI3b MEKITY
HEOPTraHUYECKUM
U COCIUHEHUSIMH.
Pacno3naBath

ONBITHBIM IIyTEM
TUJIPOKCU/I-
HOHBI, HOHBI Fe2+
u Fel+ .
Hcnons3oBaTh
IpuoOpeTEHHbBIE
3HAHUS U YMEHUS
B IIPAaKTHYECKOU
JeSITENLHOCTH U
IMIOBCEIHEBHOU
JKM3HH C 1IENBIO
0€e301acHOTO
oOparieHus ¢
BEIIECTBAMU U
MarepuaiamMu u

9KOJIOTHYCCKHU
rPAaMOTHOI'O
IIOBEJCHUS B
OKpYKaroleun
cpene.

57 12 | IloaroroBka K O000IUTE 3HaHUS | 3alMUCHIBATH
KOHTPOJIbHOU 0 XHUMUYECKUX YpaBHEHUS
pabore. CBOMCTRAX peaxiuii B
Pacuérnnie HOHHOM BHJIE C

METAJIJIOB B X
3aJavm. . yKa3aHueM
Borancienns go | COCAHHCHHM. nepexoza
XHUMUYCCKHM 3JIEKTPOHOB.
YpaBHEHHUSIM O600maTe
Macchl, 00bEMa 3HaHUS U JcnaTh
WM KOJUYECTBA BBIBOJIEI O
OJIHOTO U3 3aKOHOMEPHOCTS
MPOJIYKTOB X U3MEHECHUI
peaKkLuu 1Mo CBOICTB
Macce METaJNIOB B




UCXOAHOIO
BEILIECTBA,
00BEMY M
KOJINYECTBY
BELIECTBA,
coJiepKallero
ONPEACIEHHYIO
JIOJIEO
npumecen

nepuoaax u
A-rpynnax
MIEPUOINYECKOMN
CHCTEMEL.
IIporuo3uposars
CBOMCTBaA
HEU3yUYEHHBIX
3JIEMEHTOB U UX
COCIUHCHHUH Ha
OCHOBE 3HaHUHU O
MEePUONYECKOM
3aKOHE.
Breraucnars mo
XHUMHYCCKHM
ypaBHEHUSAM
Mmaccy, 00bEM
WJIH KOJIUYECTBO
OJHOI'O U3
IPOJyKTOB
peaKIuu 1Mo
Macce UCXOJTHOIo
BEIICCTBA,
00BEMY MIH
KOJIMYECTBY
BEIIIECTBA,
COZEPIKAILETO
ONPEACIEHHYIO
JTOJIKO PUMECEH.

58

13

KonTtpoibHasn
padora Ne 3 mo
Teme
«Mertamb».

[TpokonTpoaMpoBa
Th 3HAHUS
YYalIUXCs 10 TEME
«MerTanisl 1 ux
COCIUHCHUS.

BrimosHAaTh
3a1aHUSA
OonpeaeIEHHON
CJIO’KHOCTH TI0
IIPOUIEHHOMY
MaTepuary

KpaTkuii 0030p BaxHeHIUX oprannyeckux Beuects (9 1)

59

Oprannueckas
XUMHUSL.

Hatb
IIEpBOHAYAJILHBIE
npesicTaBiIeHUs 00
OpPraHUYECKUX
BEIIECTBAX.
Hauatp
(dhopmupoBartb
YMEHUS 00BACHATH
MIPUYNHBI
MHOTr000pa3us
OpPraHUYECKUX
BELIECTB,
n300paxkath
pa3BEPHYTHIE U
COKpalIEHHbIE

Ucnonr3oBars
BHYTpH- U
MEXKIIPEAMETHBIE
CBSI3H.

CocraBnsth
MOJICKYJISIPHBIC U
CTPYKTYpPHBIC
(bopmyIbl
YTJIIEBOIOPO/IOB.
Onpenenars
MIPUHAICKHOCTD
BeIeCcTBa K

Nudoypox
(mpe3eHTanus)




CTPYKTypHBIC orpeneIEHHOMY

(opmysr KJ1accy opra-

AJIKaHOB. HIUECKIX
COCIMHECHUM.

60 VYraeBogopoasl. | O3HaKOMUTB € 3anuceIBaTh Hudoypox
IIpenenbuble OTACJIbHBIMU ypaBHEHUS (npe3eHTanus)
(HACHIIIEHHBIE) HPCACTABUTCINIMA | peakrmii

npeneabHbIX
YTJIEBOIOPOBI. 3aMelIeHHs U
yTJIEBOJOPOIOB
(anKaHOB): PUCOEANHEHUS
METaHOM, dTaHoM, | € Y4acTHEM
po- OpPTraHUYeCKUX
MaHoM, OyTaHOM. BEIIECTB.
Hauatp Hab6monate
(bopmuposars JEMOHCTPUPYEM
TIOHSTHS
bI€ OTBITHI.
«TOMOJIOTH,
«TOMOJIOTHYCCKUN | () o po
PAI», TPOAOTKHUTH .
CBOWCTBa
dhopmupoBaHue
TOHSTHS U3y4aeMbIX
«CTPYKTypHas BCIICCTB HA
dbopmymay. OCHOBE
HaAOJIFOJEHU 3a
ux
IIPEBPAIICHUSIMH.

61 Henpenenbubie O3HaKOMUTE C 3anuceIBaTh Nudoypox
(HeHachIeHHbIe) | HOBBIM KJIACCOM ypaBHEHUS (Ipe3eHTaITHN)
YIIE€BOIOPOIBL. YUICBOIOPOAOB — | peakrumii

HeMnpeIeTbHBIMA

3aMeIIeHus 1
yTJI€BOAOPOAaMHU
(ankenaMy MPUCOETUHEHUS
AIKUHAMH). ¢ y9acTueM
Paccmotpets nx OpraHUYEeCKUX
CBOMCTBA, BEILLIECTB.
KayeCTBEHHBIE Hab6monats
peakiin 1 JIEMOHCTPUPYEM
MIPUMCHCHHE.

bIC OIIBITHI.

OnuceBaTh
CBOMCTBaA
M3y4aeMBbIX
BEIIECTB HA
OCHOBE
HaOIIONEHNH 3a
150

IpCBpalliICHUAMUA.




62 [IpousBonHbie Hatp o01ee 3anuceIBaTh Wudoypox
YIJIEBOAOPOOB. NPEACTaBICHUC O | ypaBHEHUS (npe3enTarus)
CrupTEL KJIacce CIIUPTOB peakuuii

(OZTHOATOMHBIX U

3aMelIeHUs U
MHOTOAaTOMHBIX ).
O3HAKOMITE C PUCOEANHEHUS
IepBbIMH C yJacTueM
OpPEeACTaBUTEISIMUA | OPraHMYCCKUX
0JIHOATOMHBIX BEIIIECTB.
CIIMPTOB — Ha6mronats
METaHOJIOM U TEMOHCTPHPYEM
3TaHOJIOM,

BIC OTIBITHI.
ux
(pHUBHOMOTHYCCKUM | (o0 oo
JIICUCTBUEM H C o

CBOIiCTBa
MIPEICTaBUTEISIMU
MHOT0aTOMHBIX H3y4aeMbIX
CIIUPTOB — BEIIECTB Ha
STUJICHTJIUKOJIEM U | OCHOBE
TJIMLICPUHOM. HaAOJIFOIEHU 3a

ux

IPEBPAIICHUSIMH.

63 Kap6oHoBsie O3HaKOMUTB C 3anuceiBaTh Nudoypox
KHUCJIOTHI. OTHOOCHOBHBIMH YpaBHEHHUA (mpe3eHTanus)
Crosbre dduper. | KAPOOHOBBIMH peakuuit

KHCJIOTaMU
Kupsl. . 3aMeEIleHUI U
(MypaBbUHOH U
. npu WHEHUS
YKCYCHOM), PHUCOCIHHE
CIIOKHBIMH € yqacTem
apupamu, OpTraHUYECKUX
xupamu. M3yunts | Bemects.
CBOICTBa U IEMOHCTPHPYeM
MIPUMCHCHHE.
bI€ OTIBITHI.
OnuceiBath
CBOMCTBA
U3y4aeMbIX
BEIIECTB Ha
OCHOBE
HaOJIIOIEeHNIT 3a
X
MpEeBpAICHUSIMH.
64 YrneBosl. O3HaKoOMUTE € 3anuceIBaTh Nudoypox
HOBBIM KJIaCCOM ypaBHEHUS (mpe3eHTanus)
KHCTOPOZICONEPHA | peaxrpit
IIUX
3aMeIIeHUS |
OpPTraHUYECKUX
MIPUCOEAMHEHUS

COE€IUHEHUN —




TJIEBOJIAMH. C y4acTHeM
y y
IlokasaTs OpraHUYECKHX
OHMOJIOTUYECKYIO BEIICCTB
POJIb TIIIOKO3BbI, Ha6monats
caxapo3bl,
Kpaxmana. JEMOHCTPHUPYEM
Paccmorpets nx bIC OTIBITBL.
CBOMCTBA U 0
MpUMEHEHHE. [TUCLIBATE
CBOIiCTBa
U3y4aeMbIX
BEIIECTB Ha
OCHOBE
HaOIOACHNH 32
ux
IPEBPALICHUSMHU.
65 AmuHokuciaotel. | ChopmupoBaTh 3anuceIBaTh Hudoypox
benku NPEACTABICHUC O | ypaBHEHUS (npe3enTarus)
OenKax Kak peakumii
CIIOKHBIX
3aMeIIeHUS U
BBICOKOMOJIEKYJISIP
HBIX COeUHeHMsX | | PACOCHAHHCHHA
— Guosornyeckux | ¢ Y1aCTUCM
noJInMepax, OpPTaHUYECKUX
paccMoOTpeTh UxX BEIIICCTB.
COCTaB, CBOMUCTBA | HaGmonats
W NPUMEHEHUE, & | yoyioncrprpyem
TaKkKe
BIC OTIBITHI.
OMOJIOTHYECKYTO
pOJIE. OrnuceiBath
CBOMCTBA
M3y4aeMbIX
BEILIECTB Ha
OCHOBE
HaOIOIeHUI 32
ux
PEBPAIICHUSIMH.
66 [Tonumepsl. O3HaKOMUTH 3anuceiBaTh Nudoypox
Oonee MoAPOOHO € | ypapHeHus (mpe3eHTanus)
CHUHTETHYECKU- peaKiyii
MU TIOJIMMEPAMH.
3aMeMICHUs 1
IToBTOpUTH
pu WHEHUS
PEaKIuio prcocuHe
nonuMepusanuu. | © Y1aCTHEM
Paccmo- OpraHUYeCKHUX
TPETh CBOMCTBA U | BEILECTB.
OTJIEBHBIX

JEMOHCTPUPYEM




IIpeACTaBUTENEH
CHUH-
TETUYECKUX
IIOJINMEPOB.

BbIC OIIBITHI.

OnuceBaTh
CBOMCTBaA
H3y4aeMbIX
BCIIECTB Ha
OCHOBE
HaOI0IeHUI 3a
HX
MIPEBPAIICHUSIMHU.

67

O0o00marommii
YPOK 1O TeMe
«Baxwneimue
OpraHUYECKHE
COECIUHEHUS.

[IpoxoHTpoIHpOBa
Tb 3HAHUS
ydaluxcs o Teme
«Opranuueckue
COEZMHEHUS.

YyacTBOBaTh B
COBMECTHOM
00CyXIeHUN
pe3yJIbTaTOB
OITBITOB.
[IpoBomuTh
KayeCTBEHHBIE
peakuuu

Ha HEKOTOPbIE
OpTaHHYECKUE
BEIIECTBA.
Ilonp30BaThCA
uHpopmanuen u3
JIPYTHX
HCTOYHHUKOB 1A
IIOJATOTOBKH
KpaTKHAX
COOOIIIECHUIA.
T'oToBUTH
KOMIIBIOTEPHBIE
MIPE3EHTAITNH 110
TeMe

68

Peseps

69

Pezeps

70

Pezeps

*Ucnonb3oBanue obopyrosanns Touku PocTa mo mepe mocryniienus.

5.Kputepny oneHMBAHUA VIAIIUXCS IO MPEIMETY

DopMBI KOHTPOJIA
TEKYILEH yCIIEBAEMOCTH
y4aluxcs

Kpurepun onennBanus

OrneHka TeoOpeTHIEeCKUX

OtMeTKa «5»: OTBET MOJIHBIN U MPABUIIbHBINA HA OCHOBAHHUH




3HAHUU U3YUYEHHBIX TEOPUM; MaTepHal U3JI0KEH B ONPEIEICHHOMN
JIOTUYECKOM NOCIIEA0BATENbHOCTH, IUTEPATYPHBIM SA3bIKOM; OTBET
CaMOCTOSTEIIbHBIN.

OtMmeTKa «4»: OTBET MOJIHBIN U PAaBUIbHBIA HA OCHOBaHUU
M3Y4YECHHBIX TEOPUI; MaTepUall U3JI0KEH B ONPEACICHHON
JIOTUYECKOH IOCIIEA0BATENBHOCTH, IIPU 3TOM JOIYLICHBI ABE-TPU
HECYIIECTBEHHbIE OINOKH, HCIPABIEHHbIE IO TPEOOBAHUIO
YUHTEJIA.

OtMeTKka «3»: OTBET MOJIHBIN, HO MPU 3TOM JIOIMYIIIEHA
CyIlIeCTBEHHAas OIUOKa WJIK OTBET HETOJIHbIN, HECBA3HBIM.
OtMmeTKa «2»: Ipu 0TBETE OOHAPYKEHO HEMOHUMAHUE yJallluMCs
OCHOBHOTO COJIEpaHUs y4eOHOI0 MaTepuaa Wik JOMyLIEHbI
CYLIECTBEHHbIE OIIMOKH, KOTOPBIE YUallIUICs HE MOXKET UCIIPABUTh
IIPY HaBOZSAILKX BOIIPOCAX YUUTEIIS.

OI_IeHKa O1eHKa CTaBUTCS HA OCHOBAaHUH Ha6J'IIOI[eHI/I$I 34 yHalqumcesa 1
OKCIICPUMCHTAJIbHBIX IIMCBbMCHHOI'O OTYCTA 3a pa60Ty.
YMeHI/Iﬁ OTMmeTKa «5»: pa60Ta BBIIIOJIHCHA ITOJIHOCTBIO U ITPABUJIBHO,

C/IeJIaHbl IPaBUJIbHbIC HAOIOICHHS U BBIBOIbI; SKCIIEPUMEHT
MPOBEJICH 110 TUIAHY C YY€TOM TEeXHUKHU 0€30IaCHOCTH | ITPABHII
paboThI ¢ BelmecTBaMH U 000PYI0BAaHUEM;, TIPOSIBIICHBI
OpraHU3aIMOHHO-TPYIOBBIE YMEHHs (IIOIEPKUBAIOTCS YUCTOTA
pabouero MecTta U MOpsI0K Ha CTOJIE, SKOHOMHO HMCIIOJIb3YIOTCS
PEaKTUBBI).

Otmetka «4»: paboTa BBINOJIHEHA TPABUIIBLHO, CIICIAHbI
NpaBUJIbHBIE HAOIIOJICHUS U BBIBOJIBI, HO IIPU 3TOM SKCHEPUMEHT
MPOBE/IEH HE MOJHOCTHIO UJTH JIOMYIIEHbl HECYILIECTBEHHBIE
omuOKu B paboTe ¢ BeHIeCTBAMU U 000PYI0BAHUEM.

OtmeTka «3»: paboTa BBIIOJIHEHA IPABUIIBHO HE MEHEE YeM
HAIOJIOBUHY WJIM JIOTYIIEHA CYIIECTBEHHAs OITNOKA B X0/1€
HKCIIEPUMEHTA, B O0BSICHEHUH, B 0OpMIIEHUN PaOOTHI, B
COOJTIOJIEHUH MTPABUJI TEXHUKU O€30MaCHOCTH IpU paboTe ¢
BEIIECTBAMH U 000PYJIOBaHUEM, KOTOPAsk UCIIPABIISIETCS 110
TpeOOBAHUIO YUUTEIIS.

OtmMmeTKa «2»: nomyIieHs! aBe (1 0oJiee) CyIeCTBeHHbIE OLTHOKHU B
X0/JIe DKCIIEPUMEHTA, B 00bSICHEHNH, B 0(pOpMIIEHUHU paboThI, B
cOOII0ICHUH MTPaBUJI TEXHUKH 0€30IaCHOCTH Mpu paboTe ¢
BEIIECTBAMH U 000PYOBaHUEM, KOTOPBIE YUAIIHICS HE MOKET
UCTIPABUTH JJaKE TI0 TPEOOBAHHIO YUUTEIIS.

Onenka ymenuii pemate | OT™MeTKa «S5»: IUIaH PEMICHHs COCTABIIEH ITPAaBUJIBHO; IPABUIIBHO
SKCIIEPUMEHTAJIbHbIE OCYIIECTBJIEH MOJ00P XUMUYECKUX PEAKTUBOB U 000PYOBAHMUS;
3a1a4u JTAHO TIOJIHOE OOBSICHEHUE U CAETIaHbI BHIBOJIBL.

OtMmeTKa «4»: IIIaH pelIeHts COCTAaBIIEH IPABUIIBHO;




MIPABWJIBHO OCYIIECTBIICH MOA00P XMMHYECKUX PEAKTHBOB U
000pyI0BaHuUs, IPU ITOM JOIYIIEHO HE OoJiee TBYX
HECYIIIECTBEHHBIX OMIMOOK B 00BSICHEHUU M BHIBOJIAX.
OtMeTKa «3»: MIaH PelIeHUs] COCTABJICH NMPABWIBHO;
MPaBUJILHO OCYIIECTBIICH MO00p XMMUYECKUX PEaKTHBOB U
000pyTI0BaHUsI, HO JOIYIIEHA CYIIICCTBEHHAs OIIMOKA B
00BSICHEHUH U BEIBOJAX.

OtMeTKa «2»: TonyIieHsl ABe (1 00iee) CyleCcTBEHHBIC OIITMOKY B
IUTaHE PEIICHUs, B TOI00PEe XUMUYECKUX PEAKTHBOB U
000py1I0BaHUsI, B OOBSICHCHHH U BBIBOJIAX.

Ornenka yMeHU peniaTh
pacyeTHbBIC 3a/1a4n

OtmeTka «5»: B TOTMYECKOM PACCYXIEHUH U PELICHUN HET
oLIMOOK, 33/1a4a pelieHa PaluoOHaIbHBIM CIIOCOOOM.

OtMmeTKa «4»: B JIOTUYECKOM PacCy X /I€HUU U PELIEHUH HET
CYLIECTBEHHBIX OIMMOOK, HO 33/1a4a perieHa HepaluoHaIbHBIM
CHO0cOo0OM WIIH JOMYIIEHO HE OoJiee IByX HECYIIECTBEHHBIX
OmMOOK.

OtMeTKa «3»: B JTIOTHYECKOM PaCCyKIEHUH HET CYILECTBEHHbIX
OLIMOO0K, HO JIONYIIIEHA CYIeCTBeHHas OIMOKa B MaTEMaTHUECKUX
pacyerax.

OTMeTKa «2»: UMEIOTCS CYIECTBEHHbIE OLIMOKU B JIOTHYECKOM
paccy X 1€HUU U PELICHUH.

OrneHka MUCbMEHHBIX
KOHTPOJIBHBIX paboT

OtmeTka «5»: OTBET NOJIHBIN U PAaBUIIbHBIHN, BO3MOXKHA
HeCyIIeCTBeHHas oImuoKa.

OtMmeTKa «4»: OTBET HETOIHbIN WK JOMYIIEHO He Oosee IBYX
HECYIIECTBEHHBIX OIIHOOK.

OTtmeTka «3»: paboTa BBIIIOJIHEHA HE MEHEE YEM HaIlOJIOBUHY,
JIOIyIIEHa OJIHA CYIIECTBEHHas OLIMOKA U IBE-TPU
HECYIIIECTBEHHBIE.

OtmeTka «2»: paboTa BBIIIOJIHEHA MEHEE YeM HalOoJIOBUHY WIIN
COJICPKHT HECKOJIBKO CYIECTBEHHBIX OIMIMOOK.

[Tpu orieHKe BBHIMOTHEHUS TMCEMEHHOM KOHTPOJIBHON paboThI
HEO0OXO0IUMO YUUTHIBATh TPEOOBaHUs eAMHOTO Ophorpadudeckoro
pexuMa.

OTMeTKa 3a UTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTUPYET
MPEIIIECTBYIONINE OTMETKH 32 YETBEPTh, TIOJIYTOINE, TO/.




6.0nucanue MaTepUAJLHO-TEXHHYECKOr0 H YIe0HO-MeToAnYecKoro ooecneuenuss Padoueii

nporpammbl.

1. Pymutuc E. E. Xumus: 9 ki.: yue0. ais odmeoopaszoBat. yupexxaenuii / I'. E. Pyasutuc,
@. I'. ®enbaman. — M.: [Ipocsemienne.2019r

2. Xumus: 9 Kjacc: 3JIeKTPOHHOE MPUIIOKEHUE K YUCOHHKY.

3. I'apaH. H. Xumus. Paboune nporpammsl. [Ipeamernas nuuus yueOnukos I'. E.
Pynsurtuca, ®. I'. ®enpamana. 8—9 knaccer / H. H. I'apa. — M.: [IpocBemienue.

4. Tabpycea H. 1. Xumus: pabouas Terpanb: 9 ki. / H. 1. 'abpyceBa. — M.:

[Ipocsemienue.

5. T'apaH. H. Xumus: 3anaunuk ¢ «momomuukom»: 8—9 ki. / H. H. I'apa, H. U.

["a6pyceBa. — M.: [IpocBemienue.

6. Pangeunkuit A. M. Xumust: tuaaktudeckuii marepuai: 8—9 kit. / A. M. Panenkwmii. —

M.: IIpocsenienue.

7. T'apaH. H. Xumus. Ypoxku: 9 xin. / H. H. T'apa. — M.: [Ipocsemenmue.

8. Bbecnasos IL.U., lopodeeB M.B. Memoouueckoe nocooue Peanuzanusi
00pa3oBaTe/IbHBIX IPOrPAMM €CTECTBEHHOHAYYHOUH U TEXHOJI0TNYeCKO
HANPaBJIEHHOCTEH 110 XMMMU € UCN0JIb30BaHUeM o0opyaoBanus neHTpa «Touka

pocta» Mocksa, 2021

9. OobopynoBanue Touku Pocta

JlaTunk TeMnepaTypbl (TEpMONAPHBIii), CHUPTOBKA, JATYUK TeMIePaTypPbl NIATHHOBBII,
TePMOMeETP, JIEKTPHYECKAs IJIMTKA, JaTYUK ICKTPONPOBOIHOCTH, HH(ppoBOi

MMKPOCKOII, IPUOOP JISl ONIBITOB € JIEKTPHYECKMM TOKOM, BeChl JIEKTPOHHbIE, IPHOOP
JJIS1 ompe/iesIeHUs1 COCTaBa BO3/1yXa, IaTYUK ONTHYECKOH IJI0THOCTH, AaTuyuK pH, no3arop
00bEMAa JKMIKOCTH, OI0pPeTKAa, JATYNK TeMIlepaTyphbl IVIATHHOBBIN, 1aTYMK 1aBJICHHUS,
MATHUTHasl MeIIAJIKA, IPUOOP A WLIIOCTPALMH 3aBUCHMOCTH CKOPOCTH XMMHYeCKOM
peakuuM OT YCJOBHM, annapar JAJif npoBeaeHus xumuyeckux npoueccos (AIIXP), natunk
XJIOpPHJ- HOHOB, MPUOOP /IS MOJIyYeHHs ra3oB win annapar Kunna, 0ans
KOMOMHUPOBaHHAs J1a00paTopHas, NPUOOP A/ OKUCJICHUS CITHPTA HAJ MEeHBIM
KATAJIU3aTOPOM, TYPOMIMMETP (JATYMK ONTHYECKOH MYTHOCTH)

7.JIuct koppexuun Padoueii nporpamMmabl

Ne mpukasa nupekropa mKOJIbI
Ha OCHOBE KOTOPOI'O0 BHECEHBI
U3MEHEHHS B Pab0ovyIo
porpammy

Bun koppekuuu (coBmeneHue,
HCIIOJIH30BAaHUE PE3EPBA)

Howmepa u Temsl ypoKOB, KOTOpBIE
MTOABEPTIIUCH KOPPEKLIUHU







