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COJEP)KAHUE
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IMosicuuTeILHAS 3aIMCKA

Pabouas nporpamma no xumuu, 9 kiacc pa3padoTraHa B COOTBETCTBHH € TPEOOBaHUSIMHU:

e ®epnepanbHoro 3akoHa or 29.12.2012 Ne 273-03 «0O6 ob6pazoBanun B Poccuiickoi
denepanuny;

e @enepadbHOTO TOCYIapCTBEHHOrO0 OOPa30BATENBLHOTO CTaHAApTa OCHOBHOTO OOILEro
oOpa3oBaHMsl, YTBEPKIEHHOTO NpHKazoM MuHHCTepcTBa 00pa3oBaHUs W Hayku Poccuiickoi
Oenepanun ot 17.12.2010 Ne 1897 (nanee - ®I'OC ocHOBHOrO 00111€T0 00pa30BaAHUA);

e (enepanbHOrO MepeyHs y4eOHHKOB, IOMYIIEHHBIX K HKCIIOJIb30BAHUIO TPHU peaTu3aluu
MUMEIOIINX TOCYIApPCTBEHHYIO aKKPEAUTAIMI0 O00pa3oBaTEIbHBIX MPOrpaMM Ha4dalbHOTO OOMIEro,
OCHOBHOTO 00I1Iero, cpeaHero oOmero o0pa3oBaHUsS OpPraHU3ALUSAMHU, OCYIIECTBISIOIMIUMU
00pa3oBaTEeNbHYIO0 JAEATENbHOCTh, YTBEPXKACHHOTO NpHKa3oM MuHnpocsemenus Poccun ot
20.05.2020 Ne 254 (uM3MEHEHHSIMH, BHECEHHBIMH B (Qe[epalbHbI TepeueHb Y4YeOHUKOB,
JOMYIICHHBIX K HMCIIOJIb30BAaHUIO MPU peau3alliil UMEIOIIUX TOCYIAapPCTBEHHYIO aKKPEIUTAIIUIO
0o0pa3oBaTeNbHBIX MPOrpaMM HayallbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpexHero ooIero
o0pa3oBaHMsl ~ OpraHU3alMsIMH,  OCYIISCTBISIOUIMMH  OOpa3oBAaTENbHYIO  JICATEILHOCTB,
yTBEPKJIECHHbIM TpukazoM MunnpocBenieHuss Poccun ot 20.05.2020 Ne 254, yTBepKIeHHbIE
npukazoM Munnpocseuienust Poccun ot 23.12.2020 Ne 766);

® [IepeyHs OpraHM3alui, OCYIIECTBISIIOIIMX BBITYCK Y4YEOHBIX IOCOOMIA, KOTOpHIC
JIOMYCKAIOTCSA K HKCIIOJIb30BAHUIO TPU peaiu3ali UMEIOLUX TOCYAApCTBEHHYIO aKKpeIUTaIUIo
o0pa3oBaTeNbHBIX MPOrPaMM HA4YaJIbHOTO OOIIEro, OCHOBHOTO OOMIEro, CPEIHEro OOIIero
o0Opa3oBaHMs, YTBEPKIEHHOTO MpHKa3oM MuHHCTepcTBa 00pa3oBaHuss M Hayku Poccuiickoit
®enepaunn ot 09.06.2016 Ne 699;

® KaJEeHJapHOIo yueOHOro rpaduka I'ocynapcTBeHHOrO O10/1)KETHOTO
0011e00pa3oBaTeNbHOTO  YUPEXKACHHUS  cpeaHel  obOmeoOpa3oBaTenbHONM — mikombl  Ned36
[TerpoasoprioBoro paiiona Cankrt-IlerepOypra mmenu E.b. Edera ma 2022-2023 y4eOHBIN TOA
(mpotokon INemarornueckoro coBera Neb6 ot 16.05.2022 r., mpuka3 Ne77 ot 16.05.2022 r.);

o y4eOHOTO IJIaHa OCHOBHON 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOT'O 001IIer0 00pa3oBaHUs
I'ocynapcTBeHHOTO OIO/1KETHOTO 0011e00pa3oBaTeIbLHOTO YUpEXKJIEHUS cpenHen
obmmeoOpa3zoBatenbHON mIKobl Ne436 IlerpoasoprioBoro paiiona Cankr-IlerepOypra nmenu E.b.
Edera na 2022-2023 yueOnbrit rox (mporokon Ilemarormueckoro cosera Ne6 or 16.05.2022 r.,
npuka3 Ne77 ot 16.05.2022 r.);

J VYcraBa ['ocynapcTBEHHOro OOJKETHOrO 00IE00pa30BaTEIbHOIO YUPEXKIECHUS CpeaHeil
oOmieoOpa3oBarenbHOU 1mKoJbl Ne 436 [lerpoaBopuioBoro paifona Cankr-IlerepOypra nmenu E.b.
Edera

J [Tonoxenus o paboueil mporpamme 1o yuyeOHOMY IpeaMmeTy negarora I'ocyaapcTBEHHOTO
Or0KETHOTO 00IIe00pa30BaTENHHOIO YUPEKACHUS CpeHel o0eo0pasoBarenbHOM KOsl No436
[TerpoasopuoBoro paiiona Cankt-IlerepOypra (mportoxoin Ilenarornueckoro cosera NelO ot 20.05
2019 r., mpuka3z Nel35 ot 6.06.2019 r.)

e [IIporpammsl mo xumum st 8-11 kiaccoB obmeoOpa3oBaTenbHbIX yupexaeHuit. H. E.
Kysnenona, 1. M. Tutoa, H. H. I'apa u ap.; mox pen. H. E. Ky3unenosoii, M., «Bentana—I'pad»

Y4eOHO-MeTOANYEeCKHUI KOMILIEKC

1.IIporpamma mo xumuu i 8-11 kiaccoB oOmieobpazoBarenbHbIX yupexaenuil. H. E. Kysnerosa,
N. M. Turosa, H. H. I'apa u ap.; mox pen. H. E. Ky3nenoroii, M., «Bentana—I pad»

2.Yuebnuk. Xumus. 9 kiacc. H.E.Ky3nenosa, 1.M.Tutosa, H.H.I'apa., M., «Benrana—I"pad»

3. 3agaunuk no xumuu 9 knacc. H.E.Ky3nernona, A.H.JIekun, M. «Bentana—I pad»
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MecTo y4eOHOro nmpeaMera B y4eOHOM ILJIaHe
[IporpamMmMa paccunTana Ha MpernojaBaHue Kypca XUuMuu B 9 kitacce B 00beMe 2 4acoB B HEJEIIO,
Bcero — 68 4yacoB. YpOBEHb OCBOCHUS Oa30BBIN.

B uucne Beqymux neseid 00yueHUsI XUMUH BBIJIEISIO CIEIYIOIINE:

1. BoopyxeHue yyamuxcsi 3HaHUSIMH OCHOB HayKM U XMMUYECKOW TE€XHOJIOI'MM; CIIOCO0aMHU MX
N0OBIBaHUSA, IEPEPaAOOTKH U TPUMEHEHHUSL.

2. PackpbITHE pOJIM XMMHUU B IO3HAHUM INPHUPOABI M OOECIEYEHMH >KM3HM OOLIECTBA; IOKa3
3HAYCHUs OOIIEro XMMUYECKOT0 00pa3oBaHus JJIs MPABHJILHOW OPHEHTAIIMH B JKU3HU B YCIOBHSX
YXYALIEHUS 3KOJOTUYECKOW 0OCTaHOBKH.

3. BHecenue Bkiaga B pa3BUTHE HAYYHOIO MHPOIOHMMAHMSA YyYEeHUKA, (OPMHPOBAHHE
XMMHYECKON KapTUHBI IPUPOJbI KaK BAKHOTO KOMIIOHEHTa HAYYHOIO MHUPOBO33PEHUS.

4. Pa3BuTHE BHYTPEHHEW MOTHUBALIMY YUEHMUS], IOBBIIIIEHUE UHTEPECa K MIO3HAHUIO XUMHH.

5. PazBuTue JIMYHOCTM Yydalllerocs CpEACTBaMU JIaHHOTO XMMHYECKOIro IpeiMeTa, cojeiicTBue
aZlanTalliy YY€HHUKA K IIOCTOSSHHO U3MEHSIFOIMMCS YCIIOBUSIM JKU3HU.

6. OGecrieueHne XUMMKO-3KOJOIMYECKOTO O0pa3oBaHUs, PAa3BUTHUE SKOJIOTMYECKOH KyJIbTYphl
Y4AIIHUXCA.

3agaum kypca:

" BOOPYXHTH YYaIIUXCS 3HAHUSAMHU OCHOB HAyKH W XMMHYECKOH TEXHOJOTHH, CIIOCO0aMH HX
N00BIBaHMSL, IEPEePaOOTKU U IPUMEHEHMUS;

" pacKpbITh POJb XMMHM B IO3HAHUM NPUPOJBI U OOECIEUEHHM >KM3HM OOIIECTBAa, IOKA3aTh
3Ha4yeHHue OOIIEero XMMHUYECKOro oOpa3oBaHMs sl NMPaBWIBHOM OpHUEHTALMU B KHU3HU B
YCIIOBUSAX YXYIIIEHUU IKOJIOTHYECKON 00CTaHOBKY;

" BHECTH BKJIJ] B Pa3BUTHE HAYyYHOTO MUPOIIOHUMAHUS yUYEHHUKA;

® pa3BUTh BHYTPEHHIOIO MOTUBALIMIO YUEHUS, IOBBICUTh MHTEPEC K MO3HAHUIO XUMUM;

" pa3BUThH IKOJIOTMUYECKYIO KYJIBTYpPY yUYallUXCs.

Texnomornu odyuenunst

-3JI0pOBbECOEPETAIOIINE TEXHOJIOTUHN
- TEXHOJIOTUS COTJIAaCOBAaHHOT'O O0y4YeHHUs
- UH(pOpPMaLIMOHHBIE TEXHOJIOTHH
- TEXHOJIOTHsI TPOOJIEMHOI0 00y4YeHHUs
- TEXHOJIOTHUS Pa3BUTHS KPUTUYECKOTO MBIIICHUS
- METOJI IPOEKTOB

Buasl u popmbl KOHTPOJIA
-TeKyIIMH: TeMaTW4ecKue cpes3bl, TeCT, YCTHBIH Ompoc (MHAMBHUIAYAJIbHBI M (QPOHTAIBHBIN),
TBOpUYECKHE pabOThI, HCCIIEA0BATENbCKUE 3aJaHUS;
- IPOMEKYTOUHBIN: MPOBEpoUHas paboTa, TeCT, CAMOCTOsITeNIbHAast padoTa;
- UTOTOBBIN: KOHTPOJIbHAS paboTa, TecT, 3a4€T, JUarHocTuyeckas padbora

IIporpammoit mperyCMOTPEHO IPOBEICHHUE:
KOHTPOJIbHBIX paboT — 5 u;
NpaKTUIeCKUX paboT — 6 4.

ILnanupyemMsble pe3yibTaThbl OCBOCHHS Y4€OHOIr0 npeaMera
BbInNyCKHUK HAy4YUTCH:
®  XapaKTepHU30BaTh OCHOBHBIE METO/IbI MO3HAHMS: HAOII0ACHNE, U3MEPEHUE, SKCIIEPUMEHT;
® ONNCHIBATH CBOMCTBAa TBEPIBIX, KHUIKHUX, Ta3000pa3sHBIX BEHIECTB, BBIACHAS HX
CYLICCTBCHHBIE IIPU3HAKHY;



pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKUX MOHATHH «aTOM», «MOJIEKYJa», «XUMHUECKUN
AJIEMEHT», IIPOCTOE BEIIECTBO», «CJIOKHOE BEIIECTBOY», «BAJIEHTHOCTBY, «XMMHUYECKAs
peaxkuus», UCIOJIb3Ys 3HAKOBYIO CUCTEMY XMMMH;

pPacKpbIBaTh CMBICII 3aKOHOB COXPAaHEHUS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIAPHOM TEOPUH;

pa3In4aTh XUMUYECKUEe U (PU3NYECKHE SBICHUS;

Ha3bIBaTh XUMUYECKHUE IJIEMEHTBI;

OTIpeNIeNIATh COCTAaB BEUIECTB MO UX (hopMyram;

OIPEAEIIATh BaJIEHTHOCTh aTOMa JIEMEHTA B COEIMHEHUSX;

OIPEAEIIATh TUIl XUMUYECKUX PEAKIUI;

Ha3bIBaTh MPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUUYECKUX PEAKIIUN;

BBISBJISITh IIPU3HAKH, CBUACTEILCTBYIOIIME O IPOTEKAHWHM XHMHYECKOM peakuuu Ipu
BBIIIOJTHEHUM XMMUYECKOIO OIIbITA;

COCTaBJIATH (POPMYJITbI OMHAPHBIX COCAMHEHUI;

COCTaBJISITh YPAaBHEHUS] XUMUYECKUX PEaKIUii;

coOnroaaTh npaBuiia 6€30MacHoOi paboThI IPU MPOBEACHUH OIBITOB;

MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB;

BBIYUCIISATH MACCOBYIO JI0JII0 XMMHUYECKOI'0 3JIEMEHTA 110 JOpMYJie COeAMHEHUS;

BBIUUCIIATh KOJIMYECTBO, O0OBEM MJIM Maccy BELIeCTBA IO KOJMYECTBY, 00bEeMy, macce
peareHToB WM IPOAYKTOB PEaKIINH;

XapakTepu30oBaTh (PU3MUECKHE W XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOpOAa U
BOZOPOJA;

HO0JIy4aTh, COOMpaTh KMCIOPOA U BOJIOPO;

pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPO;

PacKpbIBaTh CMBICI 3aKOHA ABOTajapo;

PacKpbIBaTh CMBICI MOHATUN «TEIII0BOM 3P PEKT peakumn», «MOJISPHBIA 00BEMY;
XapaKTepu30BaTh GU3NYECKUE U XUMUUECKHE CBONCTBA BOJIBI;

PacKpbIBaTh CMBICI TIOHATHUS «PaCTBOPY;

BBIUHCIISTH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEILIECTBA B PaCTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEILIECTBA;
Ha3bIBaTh COCAMHEHMSI N3YUEHHBIX KJIACCOB HEOPTaHNYECKUX BEILLECTB;

XapakTepuzoBaTb  (U3MYECKHUE U  XUMHYECKHE  CBOMCTBA  OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX BEILECTB: OKCHJIOB, KHCIIOT, OCHOBAaHUM, COJIEH;

ONpeAeNATh NPUHAICKHOCTD BELLIECTB K ONPEAEIEHHOMY KJacCy COEIMHEHMI;

COCTaBJIATH GOPMYJIbI HEOPTaHMYECKUX COETUHEHHUI U3YyYeHHBIX KJIaCCOB;

MPOBOAMTH ONBITHI, TMOATBEPXKAAIOIMINE XUMHUYECKHE CBOWCTBA W3YUYEHHBIX KJIACCOB
HEOPraHUUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM ITyTEM PAacTBOPHI KUCIOT M ILEIOYEN 10 MU3MEHEHHIO OKpPAaCKH
HMHIMKATOpa;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJIaCCaMHU HEOPraHUUECKUX COCIUHEHMI;
packpsiBaTh cMbIch [lepuoanueckoro 3akona /.M. Menneneesa;

OOBSICHATh (PU3NYECKUN CMBICII ATOMHOTO (TIOPSIIKOBOT0) HOMEPa XMMHUYECKOT'O AJIEMEHTA,
HOMEPOB I'PYIIBI M IEpHoJia B nepuoanudeckon cucreme [1.11. Menneneesa;

OOBSACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOEHHUSI aTOMOB, CBOWCTB 3JIEMEHTOB B Ipeeax
MaJIbIX IIEPUOJIOB U IVIABHBIX MOATPYIII;



XapaKTepU30BaTh XUMUYECKHE SJIEMEHTHI (OT BOJOpPOJA [0 KaIblMs) HA OCHOBE HUX
MOJIOKEeHHs B nepuoandeckoil cucreme /.M. MenneneeBa u 0COOCHHOCTEW CTPOCHHUS UX
aTOMOB;

COCTaBJIITh CXEMbI CTPOCHHSI aTOMOB IEpBhIX 20 371eMEHTOB nepuoanueckoit cuctemsl [1.1.
Menneneena;

PaCKpBIBAaTh CMBICII MMOHATUN: «XUMUYECKasi CBSI3bY, «3JEKTPOOTPULIATEIHLHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (DM3MUECKUX CBOMCTB BEIIECTB OT TUIA KPHUCTAJUIMYSCKOM
pEIIeTKY;

OTIPENICTIATh BUJI XUMHUYECKOM CBSI3M B HEOPTAaHUYECKUX COCTUMHCHUSX;

n300pakaTh CXEMbl CTPOCHHS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pPa3HBIMH BUIAMU
XUMHUYECKHUX CBI3CH;

ONpPEeIEATh OKUCIUTENh U BOCCTAHOBUTEIIb;

COCTABJISITh YPABHEHHS OKUCIUTEIBHO-BOCCTAHOBUTEIBLHBIX PEAKIIHA;

WCIIOJIB30BaTh IMPUOOPETCHHBIC 3HAHUS JUIS DKOJOTHYECKH TI'PAaMOTHOTO TIIOBEICHHS B
OKpY>KalolleH cpele;

UCIIOJIB30BaTh NMPUOOPETEHHBIE KIIIOYEBHIE KOMIETEHIIMU IPU BBINOJIHEHUH MPOECKTOB U
y4eOHO-UCCIIEIOBATENILCKUX 3aa4 [0 HW3YYEHUIO CBOWCTB, CIOCOOOB TMONYYEHHUS W
pacro3HaBaHus BEUIECTB;

00BEKTUBHO OLICHUBATh MH(OPMAIIUIO O BEIIECTBAX M XUMUUYECKHX IMPOIIECCAX;

KPUTUYECKH OTHOCUTHCA K TICEBJAOHAY4YHOU HH(OpPMAIMHU, HEJOOPOCOBECTHOW pEeKIaMe B
cpelncTBax MaccoBoi nHpopMaluu;

0CO3HABaTh 3HAYCHHUE TCOPETUUYCCKUX 3HAHHMM MO XUMHUU JUISI IPAKTHYCCKOHN JESITCIBHOCTH
YyeJIOBEKA,

CO3/1aBaTh MOJICIM U CXEMbl JUIsl PEIIeHUS] Y4eOHBIX U TMO3HABATEIbHBIX 3a/1a4; MOHUMATh
HEOOXOIUMOCTh  COONIFOJICHUSI MPEANUCAHUN, TpeaIaraéMplXx B HMHCTPYKLIUSIX TIO
WCIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XMUMHH U JP.

pacKpbIBaTh  CMBICT  TOHSATUHA  «UOH»,  «KAaTHOH»,  «AHUOH»,  «AJIEKTPOJUTHI»,
CHEDJIEKTPOJIUTBY,  «IJICKTPOJUTHUYECKAs  JUCCOLMAIMNSI», «OKHCIHUTEIbY», «CTENEHb
OKHCJICHHS» «BOCCTAHOBHUTEIIBY, KOKUCICHUEY, «BOCCTAHOBIICHHEY,

ONpEeNIENATh CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COEIUHEHNUH;

PacCKpbIBaTh CMBICI TEOPHUH SJIEKTPOIUTHUECKON TUCCOIUAINY;

COCTaBJISITh YPABHEHUS SJIEKTPOIUTHUECKON TUCCOLMALMN KUCIIOT, IET0YEH, COJIEH;
OOBSACHATH CYHIHOCTh MpOIEcca 3JIEKTPOIUTHUECKON NUCCONMAIMUA U PeaKIHMid HOHHOTO
oOMmeHa;

COCTaBIISITh TIOJTHBIEC U COKPAIICHHBIE HOHHBIE YPAaBHEHUS PEaKIIui OOMEHa;

OTIpeIeNIATh BOZMOXKHOCTh MPOTEKAHMSI pEeaKIiii MOHHOTO OOMEHa;

MPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAaUECTBEHHBIN COCTAB Pa3IMYHBIX BELIECTB;
Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOHN PEaKInu;

KIIaCCU(UITUPOBATH XUMUYECKUE PEAKIIUU 10 PA3TMYHBIM IMPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBSA3b MEXKAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAJIJIOB;
MPOBOJIUTH OMBITHI TI0 TONYYEHUIO, COOMPAHWUI0O W H3YUYCHHUIO XUMHUYECKHX CBOWMCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIIOTO ra3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBIN T'a3 U aMMHUAK;
XapaKTepU30BaATh B3aMMOCBA3b MEXAY COCTABOM, CTPOEHUEM U CBOMCTBAMH METAILJIOB;
Ha3bIBaTh OPTaHMYECKHE BEIIECTBA MO UX (HOpMyIie: MeTaH, dTaH, 3TUJICH, METAHOJ, ITAHO,
TJIMIIEPUH, YKCYCHAsI KUCIIOTa, aMUHOYKCYCHAsI KUCJIOTa, CTEApUHOBAs KUCJIOTAa, OJIEMHOBAS
KHCIIOTa, TIIF0K034a;
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OLICHMBATh BIIMSHUE XHMMHMUYECKOTO 3arpsA3HEHMs] OKpYKaoLIEH cpeapl Ha OpraHu3M
4eJI0BEKA;

rpaMOTHO 00paIaThes C BEIECTBAMU B TIOBCEIHEBHOM KU3HH

ONpEAENATh  BO3MOXHOCTh  IPOTEKAHHA  peakUMid  HEKOTOPbIX  IPEACTaBUTENEH
OPraHMYECKHUX BEIIECTB C KHUCIOPOAOM, BOAOPOJAOM, MeETaJllaMH, OCHOBaHUSIMY,
rajJloreHaMHu.

BbINyCKHUK OJIY4YHT BO3MOKHOCTD HAYYHThCH:

BBIIBUTaTh U IPOBEPSTH dKCIEPUMEHTAIBHO THIIOTE3bl O XMMUUYECKUX CBOWMCTBAX BEILECTB
Ha OCHOBE MX COCTaBa M CTPOCHUS, MX CHOCOOHOCTH BCTYIAaTh B XMUMHYECKUE PEAKLUH, O
XapakTepe U MPOLYKTaX PA3INYHBIX XUMUYECKUX PEAKLUM;

XapaKTepu30BaThb BEUIECTBA II0 COCTAaBY, CTPOCHUI0 UM CBOMICTBAaM, YCTaHABIIMBATH
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]y TaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;
COCTaBJIAITh MOJIEKYJISIDHBIE U IIOJHBIE HOHHBIE YpPaBHEHUS I10 COKPAIIEHHBIM HOHHBIM
YPaBHEHUSM;

IIPOrHO3UPOBATh CIIOCOOHOCTb ~ BEIIECTBA  MPOSABIATH  OKUCIMTENbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIIEHEH OKUCIICHHS DJIEMEHTOB, BXOISAIIUX B €r0
COCTaB;

COCTaBJISITh YPABHEHMsSI pPEaKIUi, COOTBETCTBYIOIIMX IOCIIEI0BATEIbHOCTH IPEBpAICHUN
HEOPraHMYECKUX BEIIECTB PA3IIMYHBIX KJIACCOB;

BBIIBUTaTh M IIPOBEPATh OSKCIEPUMEHTAIBHO TMIIOTE3bl O pe3yJbTaTax BO3JIEHCTBUSA
pa3nuYHBIX (PaKTOPOB HA H3MEHEHUE CKOPOCTH XMMUYECKOH pEaKIlinm;

UCIIOJIb30BaTh NPUOOPETEHHBbIE 3HAHMSI JJIS JKOJOTMYECKHM TI'PAaMOTHOTO IIOBEJIEHUS B
OKpYKaloIllel cpelie;

UCIMOJIb30BaTh MPUOOPETEHHbIE KIIOUEBble KOMIETEHIMHM IPU BBIIOJIHEHUU MPOEKTOB U
y4eOHO-HCCIIEeIOBAaTENIbCKUX 3a/lad 10 H3Y4YEHHMIO CBOMCTB, CIOCOOOB TIOMYYEHHUS U
pacrno3HaBaHMsI BEILIECTB;

00BEKTHBHO OLIEHUBATh MH(POPMALIMIO O BEIIECTBAX U XUMHUUECKUX MpoIeccax;

KPUTUYECKH OTHOCUTBCSA K IICEBJOHAYyYHOM HH(pOpMalnu, HeJ0OpPOCOBECTHOM pekiame B
CpeAcTBax MaccoBOM HH(popMaIny;

OCO3HABaTh 3HAUEHUE TEOPETUUYECKUX 3HAHWM 10 XMMHUU I IPAKTUYECKON AESITEIBbHOCTU
YeNl0BeKa;

cO3/aBaTh MOJIEIM U CXEMBbI JUIsl PELICHUS y4eOHBIX M MO3HAaBATEIbHBIX 33]a4; NOHUMATh
HEOOXOAUMOCTh  COOMIONIEHUS] MPEANUCAaHWN, NpeylaraéMblX B HHCTPYKIMAX IO
WCIIOJIb30BAaHHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUH U JP.

KPUTEPUU 1 HOPMbI OIIEHKHY 3HAHUH OBYYAIOIIUXCA IO XUMUHA

OlIeHl/lBaHI/[e YCTHOI'0 OTBETA

JIaH TOJIHBIA 1 HpaBI/IHLHHﬁ OTBCT HAa OCHOBAHUU U3YYCHHBIX TCOpHﬁ,

MaTepUall U3JIOKEH B OINPEICICHHOW JIOTMYECKOM MOCIIEI0BATENbHOCTH, JIUTEPATYPHBIM
SA3BIKOM,
OTBET CAMOCTOSATEILHBIN.

JIaH MOJIHBIM U MPABWJIbHBIN OTBET HA OCHOBAHUY U3YyYEHHBIX TEOPUH,

MaTepuall U3J0KEH B ONPEACICHHON MOCIEA0BATEILHOCTH,

JOTYIIEHbI 2-3 HECYIIECTBEHHBIE OIIMOKH, MCIPABICHHBIC TI0 TPEOOBAHUIO YUUTENS, WU
JIaH HETOJIHBIM 1 HEUETKUI OTBET.



«2»:

3.

JIaH TIOJIHBIN OTBET, HO MPH ATOM JOMYIIEHA CYIIECTBEHHAs OITMOKA WU OTBET HEIOJHBIH,
IMOCTPOEH HECBSA3HO.

OTBET 0OHAPYKUBAET HETIOHMMAHUE OCHOBHOTO COJIEpP KaHUs yueOHOr0 MaTepuIia,
JIOTIYIIEHBI CYIIECTBEHHbIE OINOKU, KOTOPbIE Y4-CS HE MOXKET MCIPABUTH MPH HABOISIINUX
BOIIPOCAX YUUTEIS.

OueHuBaHMe YMEHHH pemiaTh 3a1a494

B JIOTUYCCKOM PACCYXKJICHHUU U PCHICHUN HCT OI_HI/I6OK,
3ajiaya pelieHa panuoHAIBHBIM CIIOCOOOM.

B JIOTUYECKOM PACCYXJEHUM M PELICHUM HET CYLIECTBEHHBIX OHIMOOK, IIPHU ITOM 3ajaya
peleHa, HO He PallMOHAIBHBIM CIIOCO00M,

JIOIYIIIEHO He 0oJjiee ABYX HECYIIECTBEHHBIX OINOOK.

B JIOTUYCCKOM PACCYKJACHHUU HET CYIICCTBCHHBIX OIHI/I60K,
A0IMYCKACTCA CYIICCTBCHHAA omunOKa B MATEMATHUYCCKUX pacucTax.

HMCIOTCA CYHICCTBCHHBIC OIIHMOKHU B JIOTHYECKOM PacCy’KACHUHN U PCUHICHUU.

OunenuBaHue IKCIICPUMECHTAJIbHBIX yMEHI/Iﬁ (B npouecce BbIMOJHCHUSA NMPAKTHYCCKHUX

PadoT 10 HHCTPYKLMH).

«S»:
[ ]

«“»:

«3»:

«Q2»:

4.

paboTa BBINOJIHEHA NOJIHOCTbIO, CAETaHbl IPaBUIIbHBIE HAOJIOJCHUS U BBIBOJIBI,
HKCIEPUMEHT OCYILECTBIIEH IO IUIaHY, C YYETOM TEXHUKH O€30MacHOCTU U MpaBuil paboThI
C BeIlleCTBaMU U Npudopamu,

IPOSIBJIEHBl OPraHU3AlMOHHO-TPYJOBbIE YMEHUS (MOAJEPKUBAETCA YHUCTOTa paboyero
MeCTa, MOPSJIOK Ha CTOJIE, 3KOHOMHO HCIOJIB3YIOTCS PEAKTUBBI).

paboTa BBINOJHEHA, CJeNaHbl MpaBUJIbHbIE HAOMIONEHUS U  BBIBOJBL: JKCIIEPHUMEHT
BBIITOJTHEH HETOJIHO MJIM HAOJIOAAI0TCS HECYIIECTBEHHBIE OIIMOKN B paboTe ¢ BEIIECTBAMU
U Ipudopamu.

OTBET HETOJHBIA, padoTa BHIMIOJIHEHA MPABIWIFHO HE MEHEE YeM HaIOJIOBUHY JOMyIIeHa
CYyIIECTBeHHas OIMOKa (B X0Jie IKCIIEPUMEHTA, B 00BSCHEHUH, B OPOPMIICHUU PaOOTHI, IO
Tb mipu paboTe ¢ BemecTBaMu U Iprudbopamu), KOTOPYIO 00 yUYarOIIHICS UCTIPABIISIET 11O
TpeOOBaAHUIO YUUTEIIS.

JIONYIIEHBl JBE WU Ooyiee CyIIECTBEHHBIE OIIMOKM B XOJ€ SKCIIEPUMEHTA, B
o0bsicHeHUH, B opopmiieHnH paboTel, mo Th mpu pabote ¢ BelecTBaMu U npuOOpamu),

KOTOPBIC 00YJAIONTUHCS HE MOKET UCTIPABUTD.

OIIEHI/IBaHI/[e yMeHl/[ﬁ pemiaTb IJKCICPHUMCHTAJILBHLIC 3alaYduu (c.nez]yeT YUMTLIBATH

Haﬁ.]'IIO)leHI/Iﬂ YuuTejas U IPEAbABIAACMbBIC YHAIIUMCH PE3YJAbTATbhl BBINMOJHCHUSA OHBITOB).

«5»:
[ )

IIJ1aH PpEeHICHUus 3aaa4yud COCTaBJICH IIpaBUJIBHO, OCYIICCTBJICH HO,Z[60p XHUMHUYCCKUX
PCAKTUBOB U O60py,Z[OBaHI/ISI, JaHO ITOJTHOC 00BsICHEHHE U CIOCJIaHbI BBIBO/BI.
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«@»:
® IUIAH PELIEHUS COCTaBJICH MPaBUIIBHO,
® OCYIIECTBJICH MOAOOP XUMHUYECKHX PEAKTHBOB H 000PYAOBaHUS.
e JIONYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OITMOOK (B OOBSICHECHUH U BBIBOJIAX ).

® JUIaH PCHICHUA COCTABJICH IIPaBUJIBHO,
® OCYHECCTBIICH HOI[60p XUMHYCCKUX PCAKTUBOB U 060py,I[OBaHI/I$I.
® JoIylI€Ha CyneCTBECHHAasd olInOKa B OOBSICHEHUH U BBIBOJAXx.

e JIONYILIEHHI ABe U Oosiee OMMOKH (B IUIaHE pEIIeHUs, B MOJ00pe XMMUYECKUX, PEaKTHBOB
1 000py/I0OBaHMs, B OOBSCHEHUU U BBIBOJIAX).

5. OuneHnBaHMe NMUCBMEHHBIX KOHTPOJIBHBIX PadoT (He00X0AMMO YYHUTHIBATH KauecTBO
BbINOJIHEHHSI Pa00THI M0 3aJaHUSIM, KOHTPOJIbHAsi padoTa OLleHUBAETCH B LEJIOM).
«5» - 1aH TIOJIHBIA OTBET HA OCHOBE M3YYEHHBIX TEOPHil, BO3MOYKHA HECYIIECTBEHHAS OIINOKA.
«4» - JoIycTHMa HEKOTOpasl HEMOJHOTa OTBETa, MOXKET ObIThb He OoJjiee BYX HECYIIECTBEHHBIX
OLIMOOK.
«3» - paboTa BBIIIOJHEHA HENOJHO (HO HE MEHEee YeM HaIlOJIOBHHY), UMeeTcss He OoJsiee OJHOU
CYLIECTBEHHON OLIMOKHU U MPU 3TOM 2-3 HECYILIECTBEHHBIE.
«2» - paboTa BBINOJIHEHA MEHBIIIE YEM HAINOJIOBUHY, UMEETCS HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.

COJAEPKAHUE YYEBHOI'O IIPEIMETA
Pa3nen |. TeopeTuyeckue OCHOBbI XHMUHM.
Tema 1. XumMHuYecKue peakiiu U 3aKOHOMEPHOCTH UX NPOTEKAHUSA

OHepreTuka XMMHMUYECKHX peakuuid. OHeprus aktuBauuu. IloHATHE O IPOMEXYTOUHBIX
aKTUBHUPOBAHHBIX KoMIUIeKcax. TemnoBoil 3dext. TepMoxuMuueckoe ypaBHEHUE. XUMHUYECKas
kuHeTuKa. CKOpOCTh XMMHYECKOM peakuuu. PakTopbl, BIUSAIOIME HAa CKOPOCTb XMMHYECKON
peakuuu. 3aKOH JAEMCTBYIOLIMX Macc. 3aBUCUMOCTh CKOPOCTH OT YCJIOBUM NMPOTEKaHMS PEAKIUH.
Karanmu3 wu karanuszaropel. OOmume CBeIEHUS O TOMOT€HHOM U TETEpPOreHHOM KaTalu3e.
XUMUYECKOE paBHOBECHE BIMSHUE PA3JIMYHBIX (AKTOPOB Ha XMMHUYECKOe paBHOBecue. Meton
OINPEJEICHUSA CKOPOCTH XUMUYECKUX PEAKLIUMN.
JdemoHcTpanmu.
1. 3aBUCHUMOCTB CKOPOCTH pEaKLUU OT KOHIEHTPALMU PEarupyIOIIHX BEIIECTB.
2. 3aBUCUMOCTb CKOPOCTH pEaKLUu OT TEMIEPATypHl.
3. 3aBUCUMOCTb CKOPOCTH PEAKLIMHU OT IPUPOJIbl PEArUPYIOLIUX BELIECTB.
4. BnusiHue KOHIIEHTPAlMU pearupyrolyx BellecTB Ha XMMUUYECKOE paBHOBECHE (Ha pUMepe
B3aumMojeiicTBus xaopuaa xenesa (I1I) c ponanuaom kamus).
5. B3auMopencTBue aTtOMUHUS C HOJIOM B IIPUCYTCTBUM BOJBI.
6. B3aumopeiicTBue nepokcuaa Bogopoaa ¢ okcuaom mapranna (VI).
JlabopaTopHbie onbIThI. 1. ONBITHL, BEISICHAIOIINE 3aBUCUMOCTDh CKOPOCTH XMMHYECKOW pEaKIINu
OT IPUPOABI pearupyromrx BeuecTs (B3auMOIeHCTBUE IMHKA C COJITHOM M YKCYCHOM KHCIOTaMH),
OT IUJIOLIa/I¥ TOBEPXHOCTH CONMPUKOCHOBEHUS (B3aMMOICHCTBHE PA3IMYHBIX 110 pa3Mepy rpaHyl
LIMHKA C COJISTHOW KHMCIIOTOM), OT KOHLEHTPALUK U TEMIIEPATYphl (B3aUMOIEHCTBHE OKCUAA METU
(IT) ¢ cepHO# KUCIIOTOM pa3IUYHON KOHIIEHTPAIMH MPU Pa3HBIX TEMIIepaTypax).
2. Pa3noxxeHue nepokcua Bo0poia B MPUCYTCTBUH KaTalIu3aTopa.
Pacuérnblie 3agaumn. 1. PacyéTel Mo TEpMOXUMHUYECKUM ypaBHEHUSIM. 2. Bwiyucienue ckxopocmu
XUMUYECKOU peakyuu no KUHemuueckomy ypaeHenuro. 3. Buluucienue ckopocmu Xumuyeckoll
peaxyuu no 2paghuxy eé npomexkaHus

Tema 2. PacTtBopbl. Teopusi 3J1eKTPOJTUTHYECKOM M CCOUAIUM.



[lonsiTue 0 pacTBOpax: ONpEIENIeHHE pPacTBOPOB  PACTBOPUTEIN  PACTBOPUMOCTH
KJIacCU(UKALIUS PACTBOPOB.

[TpennochbuIKu BOSHUKHOBEHUS TEOPUH JIEKTPOIUTHUECKON TUCCOLUUAIUN. DICKTPOIUTHI U
HE3JIEKTPOJIUTHI. J{UMOIBHOE CTPOCHUE MOJIEKYJIbI BOJIBI.

Juccounanus 3J€KTPOJIUTOB C HOHHOM M KOBAJICHTHOM MOJISIPHOM CBsA3bI0. CBOMCTBA HOHOB.
Kpucrannoruaparsl. TemioBbie iBIeHUs, COPOBOXKAAOIINE TPOLIECCH PACTBOPEHUS.

OcHoBHbBIE TOJIOKEHUSI Teopuu pacTBOpoB. CuilbHBIE U cia0ble AEeKTposuThl. CTeneHb
nucconanuu. KoncranTa nucconyanuu.

Peakiun monHoro oomMeHa. XWUMHYECKHE CBOWCTBAa KHCIOT, COJIEH U OCHOBAHHHTB CBETE
TOM. I'uaponus coneil.

PacuérHble 3agaun. Pacy€Thl Mo XMMHYECKUM YPAaBHEHUSIM, €CIIU OJTHO U3 PEarupyromux
BEIIECTB JIaHO B M30BITKE.
JdemoncTpanmu.
1. UcnipiTanue BEIIEeCTB, UX PACTBOPOB U PACIIABOB HA JIEKTPUUYECKYIO TPOBOAUMOCTb.
2. Brnusinue pa36aBneHus Ha creneHs aucconuanyu. CpaBHEHUE IEKTPUIECKON TPOBOAUMOCTH
KOHIICHTPUPOBAHHOTO U pa30aBICHHOTO PACTBOPOB YKCYCHOW KHCIIOTHI.
3. Hsudicenue uonog 8 snexmpuieckom noJe.
4. Ilonyuenue He8OOHBIX pacmeopos.
5. Bruanue pacmseopumerisi Ha Ouccoyuayuio (8 kavecmeae pacmeopumeneti — COJSIHAS KUCTIOMA,
OUIMUN08bLU IhUp, SIMULOBLL CRUPM, MOLYOL).
6. ['unparanus u aeruapaTaiys HOHOB (Ha mpuMepax 0e3BOAHBIX COJIEH U KPUCTAIIIOTHAPATOB
xnopuna kobaneta (II), cynsdaros meau (1) u vuxens (11)).
JlaGopaTopHble ONBITHI.
1. Pacmeopenue sewecma 6 600e u 6 bensume.
2. Peakuuin oOMeHa MexX 1y pacTBOpaMU 3JIEKTPOJIUTOB.
IKCKYPCHS B XUMHUYECKYIO JJaOOPATOPHIO B IEJISIX 03HAKOMIJICHHS C IPpUEMaMu padOThHI C
pacTBopamu.
Tema TBopyeckoii padoThl. 3HaueHWE HAYYHOM TEOpPHM ISl IOHMMAaHUS OKPYXKAIOLIEro MUpa,
HAyYHOU U MPAKTUYECKON JESITeTbHOCTH

Paznen 1. DiieMeHTHI — HEMeTAUIBI M UX BaKHelIIMe coeMHEHUsI.

Tema 3. O0masi XapaKTepUCTHKA HEMETAJLJIOB.

XuMnuecKue 3JjieMeHThl — HeMeTalIbl. Pactipoctpanenue B npupoae. [lonoxenue B T1C.
Hemerannuueckue p — »dieMmeHTBl. OCOOEHHOCTHM CTpoeHHsT HX aroMoB. OTHOCHTeNbHas
AIEKTPOOTPHUIIATENHHOCT. CTENEHb OKUCIEHUS, BaJEHTHBIE COCTOSHUS aTOMOB HEMETaJUIOB.
BonopoaHsie v KUCIOPOIHBIE COETMHEHMUS.

IIpocTbie BemecTBa HeMeTaLIbl. OcoOeHHOCTH cTpoeHHs. DU3NUYECKHE CBOICTBA.
Annorponus.

XuMHYeCcKHe CBOHMCTBA IMPOCTHIX BeleCTB HeMeTa/LI0B. [IpHuMHBI XUMHUYECKOM
WHEPTHOCTH ONAaropoJHBIX Ta30B, HU3KOW aKTHBHOCTH a30Ta, cephl, yriaepoaa u kpemuus B OBP.
OO6mre cBOMCTBA M CIIOCOOBI TTOTYICHHUSI.

Boaopoanbie coequHennss HeMeTaN10B. DOPMbI BOJIOPOIHBIX COEAMHEHUN HEMETAIIIOB.

3aKOHOMEPHOCTH HM3MEHEHUsS] (U3MYECKUX U XUMHUYECKHX CBOWCTB  BOJIOPOJIHBIX
COCIMHEHNI HEMETaNIOB B 3aBUCUMOCTH OT OCOOEHHOCTEH CTPOCHHsI aTOMOB OOpa3yIOUIUX HX
aneMeHTOB. KHCI0THO-OCHOBHAS XapaKTepUCTHUKA UX PACTBOPOB.

Boicimime kucj0poaHbIe cOeqUHEHUs HeMeTa10B. OKCUIbl U TUApOKcuabl. X cocTas,
CTPOEHHE U CBOMCTBA.

JemMoHCcTpanmu.

1. OGpa31bl TPOCTHIX BEIIECTB-HEMETAIIIOB U MX COSAMHEHUH.

2. Kontekuust MpoCThIX BELIECTB-TAJIOI€HOB.

3. Pacmsopumocms 6 600e Kuciopooa, asoma, cepwi, hocgopa.
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4. DnexmponpoeooHOCmb HeMeMalo8

Tema 4. Bonopox — po:kaal0Iuii Boay U SJHEPTrUI0

Bonopon B kocmoce. SAnepubie peakiuu Ha Conaue. Bogopoa B 3emuoit npupoje. [lomyuenue
BOoJIOpoAa B Jabopatopuu. Bogoponq — XUMHUYECKUH 3JIEMEHT W IMPOCTOE BEIIECTBO. DHEPrus
CBSI3U B MoJIeKysie Bogopoaa. M3ortombl Bomopona, dusznueckue M XUMUYECKHE CBOMCTBA
Bojopona. Bogopon B OBP. Ilpumenenue Bomopoja. IIpombllieHHOE MOJIyYEeHUE BOAOPOJA.
Bonopon — skonoruyecku 4ucToe TOIJIMBO U MEPCIEKTUBBI €ro UCnoib30Banus. OKCUl BOJOpoaa
— BOJA: COCTaB, IPOCTPAHCTBEHHOE CTPOCHHUE, BOJOPOAHAS CBs3b. DU3MKO-XUMHUYECKUE
cBO¥icTBa BOJABLI. M30TOmHBIA cocTaB BOABI. Tsbkenas BoJga U OCOOCHHOCTH €€ CBOMCTB.
[Tepokcua Bogopo/ia: cocTaB, CTPOCHHUE, CBOMCTBA, MPUMEHEHHE, TTe-poKkcu Bogopoaa B OBP.

HMemoncrpamuu. 1. [Tonyuenne Bojgopona B maboparopuu. 2. 3apsnaka anmapara Kunma. 3.
Jlerkocts Bomopona. 4. Jluddysus Bomopona. 5. I'openue Bomopona.6. BoccraHoBnenue
MEIM U3 €€ OKCHJA B TOKE BOJOPOAa. /. OMBITHI, MOATBEPXKIAIONIME XUMHUYECKUE CBOIMCTBA BO-
nbl. 8. XMMHUYECKHE CBOMCTBA MIEPOKCH A BOJIOPO/IA.

IIpakTtuyeckne paGorsl. 1. Ilomydyenue Bogopoga U H3Y4YEHHME €ro  CBOWCTB. 2.
BoccranoBuTenbHBIE CBOMCTBA BOAOPOIA.

Tema 5. I'asiorenbl

XapakTepuCTUKa TaJIOT€HOB KaK XMMUYECKUX 3JIEMEHTOB M HPOCTHIX BeuiecTB. CTpoeHue
aTOMOB rajioreHoB. Haxoknenue rajgoreHoB B npupone. Pusznyueckue U XMMHUYECKHE CBOWCTBA
rajioreHoB. [losydenue xJyiopa W XJOpoBoJIOpoJa B JIaO0OPATOPUM U IMPOMBILIIEHHOCTH.
buonornueckoe 3HaueHUE rajJoreHoB. ['aoreHsl 1 OTPaBIIAIOIINE BEIIECTBA.

Jemoncrpauuu. 1. [lonyyenue xmopoBoaopoia peakiueid oOMeHa U pacTBOPEHUE €ro B BOJIE.
2. BzauMopnelicTBHE pacTBOpa oA C KPaXMaJlOM.

JlaGopaTopHble onbIThl. Pacrio3HaBaHue COMSHON KUCIOTHI, XJIOPUAOB, OPOMUJIOB, HOTUIOB.

IIpakTnyeckne 3ansitusi. 1. IlomyueHue CoONsAHOM KHMCIOTBI M ONBITHI ¢ HeW. PemieHune
JKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «[ aJloreHs.

PacueTHble 3aga4n. Brruncienne oobeMa razoB Mo KOJIUYECTBY BEIIECTB.

Tema 6. [loarpynmna Kucja0poaa u ee THNMYHBIE NPEACTABUTEIH.

O0mas XxapakTepucTMKa HeMeTAJUIOB MOArPYHIbI KHCJI0POAA. 3aKOHOMEPHOCTHU
W3MEHEHHU B OATpyMie. XUMUYECKUEe U (PU3NUecKre CBOWCTBA XaIbKOTEHOB — IMPOCTHIX BEIIECTB.
Kucnopon n o30u. Kpyrosopot kucnopona B npupoje. Cepa kak mpoCTOE BEIIECTBO. AJUTOTPOMHS
ceppl. XMMHUUYECKHE CBOMCTBAa cepbl ee mpuMeHeHne. CepoBOJOpPOJ] CTPOEHHUE CBOKCTBA.
BoccranoButenbHble CBOWMCTBAa cepoBopopoda. KauecTBeHHbIE peaklMM Ha CEpOBOJIOPOA U
Cynb(UIBL.

Kucnopoaconepxamue coenunenusi cepbl (1V). Oxcun cepsr (IV). CepHucras kuciora.
CoctaB, cTpoeHne, cBoWcTBa. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE CBOMcTBA. Cynb(QUTHL
I'unpocynbdurel. KauecTBeHHas peakiiys Ha CEPHUCTYIO KUCIOTY U €€ COJIH.

Kuciopoaconep:xxkamme coequnenusi cepol (V1). Okcun cepor (VI), cocras, crpoeHwue,
ceoiictBa. llomyuenme oxcuma cepol (VI). CepHas Kucimora, COCTaB, CTPOCHHE, CBOWCTBA.
Oco0eHHOCTH PAacTBOPEHHUS B BOAE. XUMHUYECKHE CBOWCTBA pa30aBIeHHON U KOHIIEHTPUPOBAHHOMN
cepHOil kucioTel. OkucnuTenbHble cBoWcTBa. KadecTBeHHass peakuus Ha CyJab(haT-HuoH.
[Tpumenenue. KpyroBopoT cepbl B MPUPOJIE, SKOIOTHUECKHUE MTPOOTIEMBI.

JdemoHcTpaumu.

1. ITonyyeHre MOHOKJIMHHOM U IJIACTUYECKON Cepbl

2.B3aumooeticmasue cepvi ¢ 6000p00OM, MeObl0, HAMpPUeM, KUCIOPOOOM.

3. OnbITHI, MOATBEPIKAAIOININE OOIINE XMMHUECKHUE CBOMCTBA KHUCIIOT.

4. B3auMoIeiiCTBHE MM C KOHIICHTPUPOBAHHON CEPHON KUCIOTOM.
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5. llonyuenue oxcuoa cepwi (IV) u oxucnrenue e2o 6 npucymcmeuu kKamaiuzamopa.

6. KauecTBeHHbIE peakiMy Ha AaHUOHBI: CYyIb(UA-UOH, CYIb(aT-HOH

Jladoparopubie omnbIThbl. 1. O3HakomiIeHHE ¢ oOOpa3mamMu cepbl U €€ NPHUPOIHBIX
COCIMHECHUM.

2. KauecTBeHHBIE pEeaKIIMU HA AHUOHBI KUCIIOT

3. Tuoponus coneil, 06pa308aHHBIX CULLHBIMU U CAOBIMU KUCTOMAMU.

4. PacriozHaBanue cyiab(haToB U CyIb(OUTOB
PacuérHble 3a1aun. Berancnenue Maccol win 00bEMa MPOIyKTa peaKIiK M0 U3BECTHOW Macce Uin
00BEMY UCXOHOTO BEIIECTBA, COAEPIKAILErO MPUMECH, 3a]]a4l Ha BBIXOJI MPOJAYKTa peakluu
Tembl TBOpYecKHuX padoT. XMMUYECKHE CBOMCTBA 3JIEMEHTOB U UX POJIb B 3KOJOTHYECKUX
nporeccax (Ha mpuMepe U3y4eHHbIX 371eMeHTOB VI rpymmsl).

Tema 7. [loarpynmna a3ora u ee THIHYHbIE MPEICTABUTEJIH.

OO0masi xapakTepuCcTHKA 3JeMEHTOB MOArpynnbl a3ora. CBOICTBa MPOCTHIX BEIIECTB
3JIEMEHTOB MOArPYIIbI a30Ta. BakHeline BOAOPOAHbIE U KUCIOPOIHbIE COCTUHEHUS TOATPYIIIIbI
azoTa.

A30T KaK 3JIeMeHT U KaK IPocToe BelecTBo. XMMUYECKHE CBOMCTBA a30Ta.

Ammuak. CrpoeHue, CBOWCTBa, BOJOpPOJIHAS CBS3b MEXKAY MOJEKyJaMH aMMHaKa.
Mexanu3m oO6pazoBaHus HOHa aMMoHuUs. COJIM aMMOHUS, X XUMUYecKue cBoicTBa. KauecTBeHHas
peakius Ha HOH aMMOHUs. [I[puMeHeHuns: aMMuaka 1 ero COoJeH.

Oxcuapl a3ora. Crpoenue okcuza azota (I) u (1V). dusnveckue u XuMHUueCKUe CBOMCTBA.

A30THasi KHCJIOTA, €€ COCTAaB M cTpoeHHe. Pu3nyecKue U XMMUYECKUE CBOMCTBA a30THOU
KUCHOTHL. OKHCIUTENbHBIE CBOMCTBa a30THOW KuciaoThl. CoCTaBlieHHE YPaBHEHUH peakLuu
B3aMMOJICHCTBHS a30THOM KHCJIOTHI C METallaMH METOJIOM 3JIEKTpOHHOro OamaHca. HuTpatsl.
KayecTBeHHBIE peakIui Ha a30THYIO KUCIIOTY U ee coiu. KpyroBopoT a3oTa B mpupoje.

®ochop kak 3TeMeHT U KaK MpocToe BelecTBo. Amuiotponus pochopa. dusznueckue u
XuMu4eckue cBoicTBa ¢ocdopa. IIpumenenue. BonopoiHble U KHCIOPOJHBIE COETUHEHUS
docdopa, ux cporicrBa. Dochopnas kucinora u ee conu. Kauecrennas peakuust Ha ¢ocdar-uoH.
Kpyrosopot ocdopa B mpupoze.

JdemMoHCcTpaumu.

1. TTonyuenue Genoro hocdopa u ero BO3ropaHue Ha BO3AyXe.

2. Ilonyuenue oxcunos azora (II) u (IV).

3. Bzaumooeiicmsue asoma, pocghopa u yenepooa ¢ memaniamu u 6000pOOOM.

4. TlomyueHue aMMHaKa 1 UCCIIEI0BaHUE €r0 CBOWCTB.

5. OnbIThl, NOATBEPXKAAIOIINE OOIINE XUMUUECKUE CBOMCTBA KUCIIOT.

6. 'opeHue cepbl 1 yris B a30THOW KHUCIIOTE.

7. BocriiaMeHeHHe CKUNuapa B a30THOU KUCIIOTE.

8. KauecTBeHHbIe peakiuu Ha aHUOHBIL: (hocaT-HoH.

JlaGopaTopHble onbIThI. 1. [TonyueHne aMMuaka 1 cciaeloBaHuE ero cBOMCTB. 2. O3HaKoOMIIEHUE
C XMMHYECKUMH CBOMCTBAMH BOJHOTO pacTBOpa ammuaka.. 3. [uoponus coneti, 06pazo8anmvix
cunbHLIMU U crabvimu kuciomamu. 9. PacnoznaBanue ¢ocdaron

Tembl TBOpYeckux pador. XMMHUUECKHE CBOMCTBA 3JIEMEHTOB U UX POJIb B 3KOJOTUYECKUX
nporeccax (Ha mpuMepe U3y4eHHbBIX 3JIEMEHTOB V TPYIIIIbI).

®ocdop (azot, ceneH, 6op). PacnpocTtpanenue B mpHupoje; COCTaB, CTPOCHUE, CBOMCTBA U POJIb
HeMeTaJIoB B TexHocdepe. KpemHuil B MOIYNpPOBOAHUKOBOW MpOMBINUIEHHOCTH. CoJIHEUHBIE
Oarapeu

PacuérHnble 3aaauun. Berunciaenue mMaccel uiim 00b€Ma MPOayKTa PEAKINK 0 U3BECTHON Macce WIH
00BbEMY HCXOHOTO BELIECTBA, COACPIKALIETO TPUMECH.
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Tema 8. Iloarpynna yriepoaa

O0masi XxapakTepuCTHKA JJIeMEHTOB MOAIPYNIbI YIJIepoaa. DJIEKTPOHHOE CTPOEHUE
aTOMOB 3JIEMEHTOB IOATPYIIIBI YTIEPOAA, UX PACIPOCTPAHEHUE B IPUPOJIE.

VYriaepox kak mpocroe BemiecTBO. AjutoTporms yriiepoaa. AmcopOmus. XuUMHYECKHE
CBOWCTBA yTJIepoAa.

Kuciaopoanbie coenmHenuss yriepoga. OKcCuapl yriepoja, CTPOCHHE, CBOMCTBA,
noJiy4eHue. YrojbHas KACIoTa U ee conu. KauecTBenHas peakiys Ha KapOOHAT — HOH.

Kpemuuii u ero cpoiictBa. Kucnopoaubeie coeauHeHus KpemHus: okcua kpemuus (1V),
KpEMHUEBAs KUCJIO0Ta, COCTaB, CTPOEHUE, cBoWcTBA. Cunukarel. CUIIMKaTHAs IPOMBILUIEHHOCTD.
JdemoHcTpauuu

1. BoccraHoBieHME CBUHIIA U3 OKCUA Ha TOBEPXHOCTH YIJIS.
2. [lonyuenue kpemnus u cunana. OKucienue cuiana Ha gozoyxe.
3. [lonyuyenue u uccienoBaHue CBOMCTB IUOKCH/IA YTIIEpo/Ia.
4. OnpIThl, MOATBEPKAAIOIINE O0ITIE XUMUYECKHE CBOHCTBA KUCIIOT.
5. lonyuenue kpemHuesoU KUCI0mbi.
6.KauecTBeHHBIC peakIuy Ha aHUOHBI: KApOOHAT-HOH

JlaGopaTopHsle onbIThI. 1. [TomyyeHue yriiekuciaoro raza 1 U3y4eHue ero CBOUCTB. 5.
KauecTBeHHbBIE peakIi Ha aHUOHBI KUCJIOT. 6. BoccTaHOBUTENBHBIE CBOIICTBA BOJOPOIa U
yraepona. 7. [lonmydenue yroapHOM KHCIOTH U3 okcuaa yriepona (IV) u uzyuenue e€ cBoiicTs. 8.
Tuoponus coneii, 0bpazosanHvlx cuibHLIMU U ClaObLIMU Kuciomamu. 9. Pacnio3HaBanue
KapOOHATOB.
Pacuérnble 3axauun. Boruucienue maccol uiu 00bEMa MPOIyKTa PEaKIMK 110 U3BECTHOM Macce Win
00BbEMY HCXOAHOTO BELECTBA, COACPIKALIETO IPUMECH.
Tembl TBOpUYecknX padoT. XUMHUECKUE CBOMCTBA JIEMEHTOB M UX POJIb B YKOJIOTUUYECKUX
npoleccax (Ha mpruMepe U3y4eHHbIX 21eMeHTOB [V rpymibr).
Pazpea |1l Merannbl

Tema 9. O6ume cBoiicTBa MeTAJLVIOB.

ONeMEeHThI-METAJUIBl B NPUPOAE U B Nepuoanyeckoil cucreme. OCoOEHHOCTH CTPOEHUS
aTOMOB METaIoB: S, P, d — symeMeHTOB. 3HaYCHHE DHEPIUM MOHHM3AIMU. MeTainueckasi CBs3b.
Kpucrannmueckue pemerku. O6mwme u cnenuduyeckue Qusmdeckue cpoictBa. OoOmue
XMMHUYECKHE CBOMCTBA METAJIOB. OJIEKTPOXUMHUYECKHM psA HanpspkeHus MeTawioB. CIuiaBbl.
[TonsiTHE O KOPPO3UH METAIIIOB.

JleMoHCTpAaLUK.

1. O6pa3iubl METAJIOB U UX COEIMHEHUH, U3yUYEHHE UX DJIEKTPUUECKON IPOBOIUMOCTH.

2. TeronpoBOAHOCTh METAJLIOB.

3. Moaenn KpUCTAIUIMYECKUX PEIIETOK METAIIIOB

Tema 10. MeTa/jibl IJIaBHBIX U NOO0YHBIX NOATPYIIN

Mertanabl — 3jemenTsl |A, [IA- rpynn. CtpoeHue aToMOB XMMHUYECKUX 3JIeMEHTOB |A,
IlA- rpymnm, ux cpaBHUTENbHas XapakTepuUcTUKa. PU3NUYEeCKHe U XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB, OKCHUAOB, THJIPOKCHUIOB, coyiel. IIpumMeHeHue IIeI0oYHbIX M IIEI0YHO3EMEIbHBIX
METAJIJIOB. 3aKOHOMEPHOCTH PACIpPOCTPAaHEHUs ILEJIOYHBIX METAUIOB B NPUPOJE, UX IOIYYECHHUE.
MuHepaibl KaJlbIlsl, ©X COCTAaB U CBOMCTBA, 001aCTH MpuUMeHeHUs. JKeCTKOCTh BOJIBI M CTIOCOOBI €€
ycrpanenus. Pons meramnos |A, [IA- rpynn B )kuBoii mpupo/e.

AnoMuHMI. XMUMUYECKUN AJIEMEHT M IPOCTOE BemECTBO. DU3NUECKHE M XUMHUYECKHE
cBoiicTBa. Pacmpoctpanenue B npupozae. OcHOBHbIE MuHepaibl. [IpumMeHeHHEe B COBPEMEHHOMN
TexHuKe. BakHeimme coequHeHns: OKCHIBI U TUIPOKCHUIBI, aM(POTEPHBIN XapaKTep UX CBOWMCTBR.
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Metamasl IVA- rpynnbl — p-3jieMenTbl. CBUHEI[ U OJIOBO, CTPOECHUE aTOMOB, (hH3MKO-
XMMHAYECKHE CBOMCTBA MPOCTHIX BEIIECTB; OKCHUIBI U TUAPOKCHIBI OJOBAa U CBHHIA. TOKCHYHOCTH
CBHUHIIA.

Kenezo, mapranen, XpoM Kak IHpeJCTABUTENH MeTAUIOB MOOOYHBIX MOATPYIIIL.
CrtpoeHue aTOMOB, CBOICTBa XHUMHUYECKHMX dJeMEHTOB. JKele30 Kak MpPOCTOE BEILIECTBO.
Xumudeckue u pusnyeckre cBOMCTBa. UyryH U CTallb KaK OCHOBHBIE CIUIABBI jkene3a CoennHeHHs
xenesa (11), (111). KauecTBenHbIe peakiinu Ha HOHBI JKejie3a. bromornyeckas posib METaLIOB.

JdemoncTpaumu. 1. B3anmoaeiicTBue MeTauioB ¢ HEMETALIAaMU M BOJOM.

2. T'openue, B3auMOACHCTBUE C BOJAOW JIUTHUS, HATPUS U KAJIBITHSI.

3. BzauMmoaencTBE ¢ BOIOM OKCUIA KAIbIIHS.

4. KauecTBEeHHBIC PEAKIINN HA MOHBI KaJBIHS U Oapusl.

5. YcTrpaneHue )kE€CTKOCTH BOJIbl. 6. MexaHnyeckasi IPOYHOCTh OKCHIHOW TUIEHKU alTFOMUHHS.
7. B3aumoaeicTBIE aIIOMUHHS C BOJIOM.

8. BzaumopeicTBre amroMUHMS ¢ OPOMOM, KMCJIOTaMH, IIeJI0YaMH.

JlabopaTopHuble onbIThI. 1. PaccMoTpenne o0pa3oB METaLIoB, UX COJIEH U IPUPOAHBIX
COETUHEHUH.

2. BzaumojeiicTBre METAIIJIOB C paCTBOPaMH COJICH.

3. O3HakoMJIeHHE ¢ 0Opa3liaMy CIUIaBOB (KOJUICKIIUS «METalTbl M CILIaBhI» ).

4. O3HakomJIeHHE C 00pa3liaMy MIPUPOJAHBIX COCTUHEHUN KalbLIUS.

5. O3HakoMJieHHe ¢ oOpa3amMu aIFOMUHUS U €ro CIIaBOB

6. O3HakoMIIeHHE C 0Opa3amMu YyryHa U CTajIH.

. CBOICTBa OKCHJIOB ¥ THJPOKCHUIOB AJTFOMUHUS.

8. Ilomyuenue u nccnenoBaHue cBOMCTB TuIpokcu10B xenesa (1) u xenesa (I1D).

9. KauecTBeHHBIC peakIMK Ha HOHBI JKeJe3a.

10. BzaumopeiicTBrE IIMHKA U JKeJIe3a C PACTBOPAMHU KUCIIOT U IIEJIOYEH.

Tema TBopuyeckoii padoThl. MeTaibsl U COBpEeMEHHOE 00IECTBO

Paznen IV.
XuUMMA ¥ KU3HD.
Tema 14. YestoBek B MUpe BeILIECTB.

Xumust 1 310poBbe. MuHepasbHblie yoopenust. [lommmepsl.
JlabopaTopHbie padoThI.

1. Pacno3HaBaHue MUHEpAIbHBIX Y100pEHUH.
2. O3HakoMIIeHUE ¢ 00pa3liaMy MOJMMEPOB U U3YUEHHE UX CBOHCTB

Tema 13. IIpon3BoACTBO HEOPraHMYECKHUX BELLIECTB M UX MPUMEHEHHe.

[lonsiTie 0 XUMHUYECKOW TeXHOJIOTHH. [[pOM3BOJICTBO HEOPraHMYECKUX BEUIECTB U OKpPYXKarollas
cpena. [Tonsitue o metammypruu. [Ipon3BoACTBO U MPUMEHEHNE YyT'yHA B CTAJIH.
demoncrpanun. 1. «Ilpou3BojacTtBo cepHOM KUCHOTHI». 2. KoJleknus MUHEpPalIoB U TOPHBIX
nopo. 3. Ciaiiibl 0 XUMUYECKON TEXHOJIOTUH.
JlaGopaTopHblii onbiT. O3HAKOMIIEHHE C 00pa3IlaMH ChIPbS ISl IPOM3BOACTBA CEPHON KHUCIOTHI,
YyryHa W CTalu
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MNOYPOYHO-TEMATUYECKUM ILJIAH

CokparieHus:

YUHM — ypok u3y4eHus HOBOTO MaTepuaia

YOC3 — ypok 00001IeHNS ¥ CUCTEMATH3aI[UU 3HAHUHT
ITP — mpakTrueckas pabora

KY — koMOuHUpOBaHHBIH ypOK

VK3 — ypok KOHTpPOJIS 3HAHUI

VII - ypok noBTOpEHHUs

Ne Tema ypoka Tun/ | OCHOBHbIE IOHATUS /3 Ilnanup | PakTHyec
n/n ¢popma yemast Kas 1ara
ypoka aara NnpoBe/ieH
nposejae | us ypoka
HHSA
YPOKa
IHoBTOpenue (4 4)
1 Ilepuognueckuii 3akon [[.JM1.Menneneesa. | YII [13 u [13 JI.1. Menneneena noBTO | 1Hexens
CtpoeHue BeniecTBa peHue
2 Baxneinmme knaccel HeopraHmdeckux | YII Oxcuapl, OCHOBaHHUS, KHCIOTBI, COJIM W HX | MOBTO | | Hexens
COETMHEHUN XUMHYECKHE CBOUCTBA penue
3 CreneHb OKUCIIEHUS VII OnpeneneHne CTENEHN OKUCICHUS. HOBTO | 2

peHue | Henenst

4 OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE VII OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE pC€aKkuuu. | MOBTO 2
peaKknuuu OKI/ICJ'II/ITGJ'IB, BoccTaHOBUTENb. OKHCICHHE H pCeHUC | HEOCIIA
BOCCTAHOBJICHHEC

Pa3nes |. Teopernueckue ocHOBbI xumu (14 1)

XuMHYECKHE PeaKIiH M 3aKOHOMEPHOCTH MX nporekanus (3 4)

5 OHepreTuka XUMUYECKUX PEaKLIN. YUHM OHepreTuka  XMMHYECKMX  peakuui. | §1 3 Henens
OHeprus AKTHBALUU. [TonsiTue 0
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MPOMCIKYTOYHBIX aKTUBUPOBAHHBIX KOMILJICKCAX.
Tennooii ahdexr. Tepmoxummaeckoe
ypaBHeHUEe. XUMUYECKask KHHETUKA.

6 CxopocThb XUMHUYECKON peakiuu. | KY CkopocTh xuMuueckod peakuuu. DakTopsl, | §2 3 Henens
XUMHYECKOE paBHOBECHE BIIMAIONIME HA CKOPOCTb XMMHUYECKON peaKiluu.
3aKkOH  JEHUCTBYIOIIMX  MacC. 3aBUCHUMOCTb
CKOPOCTH OT YCJIOBUU TMPOTEKAHUS PEAKIIHH.
Karanu3z u karanuzatopel. OOmue cBeneHUs 0
FOMOTEHHOM M TE€TepOreHHOM  KaTallu3e.
XUMUYECKOEe PaBHOBECHE BIMSHHE Pa3TUUYHBIX
(akTOpoB Ha XUMHYECKOE paBHOBecwe. MeTon
OTpeeNICHUs] CKOPOCTH XMMHYECKHUX PEaKIIHA.
7 IIpakTnueckas padora Ne 1. Bnusuue | [IP Crtp. | 4 nenens
pasnmuuyHbIX  (PaKTOPOB HA  CKOPOCTh 25
XMMHYECKON PEaKIIuu.
PactBopsl. Teopus 31ekTpoanTuyeckoii guccounnauuu (12 4)
8 [lonssitue o  pactBopax. Howsr — | YUHM [lonsitue o pactBopax: omnpenenenue | §3,4 4 nenens
MIEPEHOCUYUKH TIEKTPUUECKUX 3aPsIIOB pacTBOpoOB pacTBOpUTENN pPacTBOPUMOCTH
KJ1accu(uKanusi paCTBOPOB.
[TonspHBIN U HEMOJSPHBIN PACTBOPUTEIND
DNEKTPOIUTHI U HEAJIIEKTPOIUTHI.
l'unpatupoBaHHbIE WOHBI. I'unparanus.
CoapBaranus
9 Mexanusm  aumccounanuu  BemectB ¢ | KY MexaHu3M 3IIEKTPOJIUTHYECKON Aucconuanuu. | §5 5 Henens
KOBAQJIGHTHON TIOJIIPHOM CBSI3BIO. CrynenyaTtass JuMCCOIMANASI  MHOTOOCHOBHBIX
KHUCJIOT
10 CunpHple u  crnabble  3nekTponuThl. | KY CunpHple M cnabble 3nekTpoiuTsl. Crenensb | §6,7 S Henens
CBoiicTBa MOHOB. JUCCOIMAIUN.
11 Peakuuu  snextpoauToB B BoaHBIX | KY Peakuuun  wonHoro obmena. Ilomnoe u | §8 6 Henmens
pacTBOpax U UX YpaBHEHHUS COKpAIlIEHHOE HOHHOE YpaBHEHHUE.
12 XuMuueckue  cBoicTBa  KucioT  Kak | KY OcHoBHOCTH,  KUCHOT. CuibHBIE  KHCJIOTHL | §9 6 Henmens
AJEKTPOJIUTOB. Cnabbie KUCITOTHI
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13 XuMuueckue cBolcTBa OCHOBaHUM Kak | KY OcHoBaHMsI, THMAPOKCUI — HOHBI, KHUCIOTHOCTH | §10 7 Hepnens

ANEKTPOJIUTOB. OCHOBaHUH, IeJI0uH, HEPacTBOPUMBbIE
OCHOBaHUs1, aM(QOTEPHBIE TUIPOKCH/IBI

14 XuMmuyeckue  cBouictBa coiedl kak | KY Counu, cpeiHue Cou, XMM. CBOMCTBA §11 7 Henens
IEKTPOJIUTOB.

15 Pemenue 3amau Pemtenue 3agau Ha HaxXOXKOEHUE MAacChl 1 00bEMa 8 Henens

BELIECTB
16 IManponus comneit. KY Tanponus Ctp. | 8 Henmens
o1

17 O6o0maromuii ypok YOC3 §3-11 | 9 Henmens

18 IIpakTnueckas padora Ne 2. Pemenue | [IP Crtp. | 9 Henmens
OKCIIEPUMEHTAIbHBIX 3a7ad MO0 TeMe 50
«PactBopsl. TO/I»

19 Kounrpoabnas padora Ne 1. VK3 10

Heaens
Pazjen || DieMeHTHI — HeMeTaJLIbI M MX BaxkHelimme coennHeHus (33 4)
OO0masi xapakTepHCTHKA HEMeTAJIOB (3 1)

20 DneMeHThI-HEMETaIbl B IPUPOJIE U B YUHM | DneMmeHTbI-HEMETaJIbl, UHEPTHBIE ra3bl §12 10
[lepuoanueckoii cucreMe XUMUYECKUX HEeJeNst
anemenToB JI.1. Menjeneena.

21 [Ipoctele  BemecTBa-HemeTauibl,  ux | KY [IpocTeie  BemiecTBa-HEMETaIbl, UX cOCTaB, | §13 11
COCTaB, CTPOEHHE, O0OlIMe CBOMCTBAa H CTpoeHue, o0Imue CcBOiicTBa U CIOCOOBI Henens
CHOCOObI OJTYYEHHUSI. MOJIYYEHHUS.

22 Bonopoansie v KUCIOPOIHBIE KY I"azo06pazubie BOJIOPOJHBIE coeauHenus, | §14 11
COEIMHEHUS] HEMETAJUIOB. BBICIIINE KHCIIOPOJIHbIE COETUHEHUSI. Heaens

[lepnoaMYHOCT, WM3MEHEHHUs CBOMCTB BBICHIUX
TUAPUJIOB U THJIPOKCHIOB HEMETAIIOB
Boagopon — poxnaommii BOAY M dHeprumo (24)

23 Bomopos — mpocToe BemecTRo. YUHM | JIBolicTBEHHOE MOJIOKEHHE BOIOPO/IA B §15 12

IIpakTnuyeckas padora Ne 3 «Ilonyuenue | [IP ITepunonnueckoii cucreme [I.1. Menneneesa. HeJels

BOJIOPOJIa M U3YYEHUE €r0 CBOMCTBY.

Du3NYECKNE CBOKMCTBA BOJOPO1a. XUMUYECKHE
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CBOWCTBA BOJOPO/Ia — OKUCIIUTEIILHBIC U
BOCCTaHOBHTENBHEIC. [[puMeHeHne Bogopoa.
[Tonydenue, cobupanue, pacro3HaBaHUE
BOJIOpPOJIA.

24 Bona- okcug Bonoposa. KY CrtpoeHue MOJIEKYJIbl BOJIbI §16 12
Heaens
I'ajiorensl (2 4)

25 [Tonoxenue raorenoB B nepuogudeckoit | YUHM | CtpoeHne aToOMOB rajIOT€HOB U UX CTEIIEHU §17 13
CUCTEME€ XHUMHUYECKUX DJJIEMEHTOB U OKHUCJIeHHA. XUMHUYECKHUE CBOICTBA raJOreHoB. Henens
cTpoeHne uX aToMoB. [amorens - V3MeHeHne OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOCTHIE BEUIECTBA. CBOICTB y rajoreHoB oT ¢Topa K iloay.

26 XopoBogopoaHasi, coisHas kuciora u | [IP §18, 13
HUX CBOMCTBA. c.95 | menmens
IIpakTnueckas padora Ne 4 «llonyuenue
CONITHOM KHCJOTHI W ONBITHI C HEW.

Penrenne »KCIEpUMEHTAIBHBIX 337ad 10
teMe «["aJioreHbpI»y.
Hoarpynna Kucjopoaa u eé THNHYHbIE NpeAcTaBUTe N (8 4)

27 OO01as xapakTepuCcTHKa HEMETaIIOB YWHM | HemeranioB mHOArpymmbl KUCIOpoaa, cBoicTBa | §19 14
MOJIPYIIITBI KHCIOPOAA. XaJIbKOTEHOB M MX 3aKOHOMEPHBIC W3MEHEHHS B Henens

MOJrpyIIe. bunapusie COEJIMHEHUS
XaJIbKOTEHOB, JIETYYHE BOJIOPOIHBIC COSTMHECHUS

28 Kucmopon u  o3oH.  Kpyzoeopom | KY Kucnopon, arom kucnopoza, ctpoenue | §20 14

KUCI0po0a 6 npupooe. MOJIEKYJIBI ~ KHCIIOPOJa, CTEMeHb OKHCICHHS Henens
KHCIOPOAAa B COEIMHEHMSAX, KHUCIOpOJ Kak
okucnuTenb. O30H, OKUCIHUTENbHAs aKTHBHOCTD
030Ha, 030HATOP.

29 Cepa kak mpoctoe BemecTBo. Aimorponust | KY Cepa  —  mpencraButens  VIA-rpymmer | §21 15
Y CBOMCTBA CepBhl. Annotponus cepsl. Hesens

30 Cepoonopo. Cynbhub. KY CepoBonopon. Cymbduabl ¥ THIPOCYIbOUIBL. | §22 15

KayecTBeHHast peakuus Ha CEpOBOJOPOIHYIO Henens

KHCJIOTY U CYJIb(HIbI
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31 Kucnoponconepxamue coequnenus cepsl | KY Oxcun  cepsl  (IV). Cepuucras kucnota, | §23 16
(V). cynbutel ¥ THApOCYIb(HUTH. KauecTBeHHas HEeJEeIst

peaKIysi Ha CEPHUCTYIO KHCIIOTY U CYNIb(UTHI

32 Kucnoponconepxkainiue coenunenusi cepol | KY Oxkcun cepol (VI). Cepnas kucinora, cynbdatsl. | §24 16
(V). KauecTBennas peakmuss Ha cynbpaT — HOH, HEeIems

cynbdatsl

33 O6o06maromuit ypok YOC3 17

Hezens

34 KonTtpoabnas pabora Ne2 VK3 17

Hezens
Hoarpynmna azora u eé Tunu4Hbie npeacrapuresau (10 1)

35 OO01as XxapakTepUCTUKa 3JIEMEHTOB YUHM | Iloarpynna a3ora. 3aKOHOMEPHOCTH M3MEHEHHUH | §25, 18
HOJrPYIIbI a30Ta. A30T — CBOWCTB aTOMOB 3JIEMEHTOB B HOATPYyHIe M HX Hezens
MpeACTaBUTENb V A-TPyIIIIbL. MPOCTHIX BEIIECTB. 26

36 Ammuak. Conu aMMOHUS. KY Crocobbl  momyuenust ammuaka. CpoiictBa | §27 18

ammuaka. Conu ammoHus. Katmon amMmoHUS U Henens
MexaHu3M ero oOpaszoBanus. KauecTBeHHas
peakiysi Ha HOH aMMOHUS

37 IIpakTnuyeckas padora Ne 5. [Tonyuenue | [P Crp. |19
aMMHaKa ¥ U3y4eHHE €T0 CBOMCTB 154 HEIEs

38 Oxcupl a3oTa. KY Oxcupst azota (1), (1V) §28 19

Hesens
39 ABOTHas KUCJIOTA U €€ COJIH. KY CtpoeHre  MOJIEKYJIBI ~ Q30THOH  KHCIOTHI, | §29 20
CBOMCTBa KHCJIOTHI, 0COOEHHOCTH Hesens
B3auMozeicTBusas ¢ merawamu. Th. Hutpatsr.
Cenurpa. IlpumeHeHHe a30THOM KHUCIOTHI U
HUTPATOB

40 A30THas KACIIO0Ta U €€ COJIN. KY CrpoeHre  MOJEKYNbl  a30THOM  KHCIOTHL | §29 20
CBOMCTBa KHCJIOTHI, 0COOEHHOCTH Heems
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B3auMozeicTBus ¢ Mmerasamu. Th. Hurpartsl.
Cemutpa. IlpumeHeHWe a30THOW KHUCIOTHI H
HUTPATOB

41 dochop kak 3emMeHT W Kak mnpocrtoe | KY Annorpomnus. docdop OKHCJTUTENh u | §30 21
BEIIECTBO BOCCTAHOBHUTEIIb. Henens

42 Coemunenus dpochopa KY Oxkcua docdopa (V). OprodochopHas kucioTta, | §31 21

oprodocdarsr (hochaTsr)
Heens

43 O6o06maromuit ypok YOC3 22

Heens

44 KonrtpoJsbHnas padora Ne3 VK3 22

Henens
Hoarpynna yraepoaa (8 1)

45 Ob6mass  xapakrepuctuka  snemeHtoB | YUHM | Ctpoenne atoma yrmepoma. C.o. yruepona. | §32- | 23
NOArpYHIBl  yriaepoga.  AJIJIOTPOMNHUS. Amnorponusi.  AncopOums.  AKTUBUpOBaHHBINA | 34 HEIEIs
AncopOuus. yroJyib. YTJIEepoJ OKHCIUTENIb U BOCCTAHOBUTEIb.

Kapb6uap!.

46 Oxkcuabl yraepoja. KY VYrapuelii U yraekuciasldi raz.  ®usnueckue u | §35 23
XMMHYECKHE CBOWCTBa. KauecTBeHHass peakuus HEIENs
Ha YTJIEKHUCIBIH ras.

47 VYroabpHas KUcioTa 1 €€ Comu. KY VYronbHas KHCJIOTA. Kap6onatsl u | §36 24
ruapokapOoHatel. KauecTBeHHass peakius Ha Heaens
KapOOHaT — MOH.

48 IIpakTnuyeckas padora Ne 6. [Tonyuenue | [P Crp. |24
okcuga yriaeponpa (IV) u wuzyuenue ero HEeJEest
cBoiicTB. Pacro3naBanue kapOOHATOB. 200

49 Kpewmuuii u ero coequnenus. Cunuxamnas | KY Annorpornusi. CBoirictBa kpemuwmsi. Cwmmnmnabl. | §37 25
NPOMBIULIEHHOCb. Oxcun xpemuus (IV), kpemHHeBas KHCIIOTA. Heens

Cunukatbel. CTEKIIO
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50 Pemenue 3amay. YOC3 25
Heaens

51 YOC3 26
O6o0maromuii ypok HEIes

52 KonTpoabHas padora Ne 4. VK3 26

Heens
Pazpnen |11 Metamusbi (12 4v)
OO6mue cBoiicTBa MeTa/LIOB (3 4)

53 DNEeMEHTHI-METaJUTbl B IPUPOJIE U B YUHM | Ctpoenue atomMoB MeTauioB. Mertammndeckas | §38 27
nepuoandeckoi cucreme. Ocod0eHHOCTH CBSI3b. Heens
CTPOCHHS KX aTOMOB

54 XHUMHUYECKHE CBOICTBA METAIJIOB. KY DIEKTPOXUMHUYECKUE nporuecchl. | §39 27

DNEKTPOXUMHUYECKUM pan HaIpSOKEHUN Helens
MeTaJIoB. MeTallibl-BOCCTAHOBUTEIH.

3aKOHOMEPHOCTHU OKUCITUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUH METAJLIOB.

55 CmnaBel. [lonstue kopposum MmetamwioB. | KY Crmnasel. Koppo3susi. §40 28
Kopposua memannos u mepvi 60pvowl C Heens
Hel.

Metanbl rJ1aBHBIX M NOOOYHBIX noATrpynn (9 v)

56 Meramiel  [A-rpynner - nepuoanyeckor | YUHM | Illenounsie meTamiel: CTpyKTypa aTtomoB, Bup | §41 28
CUCTeMBI M oOOpa3yeMble HMH TPOCTHIE Kpuctannuueckoi pemetku. Okeup. [lepokcu. Hesens
BEIIIECTBA.

57 Metamnsl  IIA-rpynnsl - nepuogudeckoin | KY HlenouHo3emenbHble  MeTalwabl.  Baxkaeimue | §42 29
CUCTEMBI ¥ HX BROKHCHUIIINE COCAMHCHHUS. COCIMHEHMUSI. Henens

58 XKéctkocte Bombl. Poav memannos IIA- | KY JKéctkocTh BOJIBI: BpEMEHHAs U MTOCTOSIHHAS §43 29
2pynnul 6 npupooe. Heemst

59 ANIOMHUHHI U €70 COeTUHEHUSL. KY Okcua W THAPOKCU]L ATIOMUHUS, OOKCUTHI, | §44 30

KpUOJIUT
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Henels

60 Kenezo — mpencraBurens MetawioB | KY Oxkcuapl u ruApokcHabl xenesza. Comm xenesa. | §45 30
MOOOYHBIX MOATPYIIL. Baxwnerimue Kenesnsie pyasl. CBoiicTBa xeneza. Kpacnas u HEIEs
COCIMHEHUSI JKee3a KeJTasi KpOBsiHAsL coJb. TypHOYJIEHOBA CHHb.

61 T'enemuueckas c63b coedunenuti | YOC3 31
Memannos Hees

62 IIpakTuyeckasi padora Ne 7. Pemenue | [1P Crp. |31
HKCHEPUMEHTAIBHBIX 33/a4 [0 TeMe 261 Henens
«MeTaiby.

63 O6o06maromuit ypok YOC3 32

Hees

64 KonTtpoabHas padora Ne 5. VK3 32

HeJes
Pa3znen |'V. Xumus u :xku3ub (4 4)
YesoBek B Mupe BeniecTn (4 1)

65 BemectBa, BpenHbie A1 340POBbSA YUHM | YraeBogopoabl — 3arps3HUTENN OKpyxkaromen | §55 33
YeJIOBEKA U OKPYKAFOIIEH CPEJIbI. cpenbl. ®peonsl. [lectunuapl. TOKCUHBL. Hees
[Tonumepsr. [Tonumepsr. Tedmon. [Tonunponumnex.

[TonuBuHuIXNOpUI. PEHOIIACTBHI.
66 [Tommeps! U )KU3HB YWHM | Buasl nmonumepoB §56 33
Heaens
67 XUMUS U 310POBbE YEIIOBEKA YOC3 | JlexapcTBa, cpeicTBa TUTHEHBI §57 34
HeIems
68 Oo6o0maromuit ypok YOC3 34
HeIems
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