PABOYAS ITPOTPAMMA
110 XUMUHU

it ooyqaromuxcs 8-11 kmaccos B 2022-2023 yueGHOM roy

yuutens: [lanpkuna TarbsHa EpMuiibeBHa



I[HosicHuTebHASA 3anIMCKA K padoueil mporpamMme no xumnu 8-11 kiaace.

IHHOACHUTEJIBHAA 3AIINCKA

IlepeyeHb HOPMATHBHBIX JIOKYMEHTOB, HCI0JIb3YEMbIX JIJIsSl COCTABJIEHHSI pa0doUeii NporpaMMbl:

Pabouas mporpamma o xumuu 1st 8-11 kimaccoB pazpaboTaHa B COOTBETCTBHHU ¢ TpeOoBaHUsMU DeepaibHOTo rocy1apCTBEHHOTO
00pa30BaTeNBLHOTO CTaHJAPTa OCHOBHOTO 001Iero oopasoBanus (coOopHuk - M.: Ilpoda, 2010 r.), 6a30BbIi ypOBEHB, MOJTHOCTHIO OTPAKAIOIICH
conepykanue [IpumMepHON POrpaMMBI, C TOTIOJIHEHUSIMH, HE TTPEBHIIAIONIMMU TPEOOBaHKS K YPOBHIO IIOATOTOBKH 00y4Jaromuxcs u ooecrieuena Y MK
s 8-11-ro knaccoB muaun O. C. ['abpuensua.

Pabouas nporpamma o xumuu uist 8-11 kmacca paspaboTana B COOTBETCTBHH C:
o @enepanbHbIM 3aK0HOM OT 29 nekadpst 2012 r. Ne 273- @3 «O06 ob6pazoBanuu B Poccuiickoit deneparumny;,
o denepanbHBIMU TOCYIAPCTBEHHBIMU 00pa30BaTEILHBIME CTAHAAPTAMMU;
e  OCHOBHOW 00pa30BaTENILHON MPOrpaMMoi cpeaHero (MoHoro) oomero oopazoBanus MBbOY COII HuxHexanOWHCKOTO C.11.;
e YuebnsiM mianoM Ha 2021-2022 yuebnsiii roq MBOY COII HmxHexanOuHCKOTO C.11

o Ilpukaszom MunuctepctBa odpasoBanus u Hayku Poccuiickoit @enepanuu oT 31.03.2014 Ne 253 «O06 yrBepxkaeHuu heaepaabHOro nepedHs
Y4€OHHKOB, PEKOMEHIYEMBIX K UCITOJIb30BAHUIO MPU PeaU3aIliU UMEIOIINUX TOCYIapPCTBEHHYIO aKKPEIUTAIIUIO 00pa30BaTEIbHBIX TPOTrpaMM
HayaJIbHOTO 0OIIEr0, OCHOBHOI'O O0ILEro, CpeHero oomiero o0pa3oBaHus»,

Ha OCHOBE:!
npoepammul I'abpuensna O.C. ¢ y4€TOM IPUMEPHON MPOrpaMMbl OCHOBHOT'O O0IIIET0 00pa3oBaHus 10 Kypcy «Xumusi» B 8- 11 kiaccax.

Beck TeopeTnueckuii Matepuan Kypca XUMHUH JUIsl OCHOBHOM IIKOJIBI pacCMaTpUBAETCs Ha MEPBOM T'oly 00y4eHUs!, YTO MO3BOJISIET yyarumcst Ooee
OCO3HAHHO U INIyOOKO M3y4uTh (PaKTUUECKUI MaTeprall — XUMHUIO 3JIEMEHTOB U UX coequHeHn. Hapsiny ¢ 3TUM Takoe mocTpoeHHue MporpaMMBbl 1aeT
BO3MOKHOCTh pPa3BHUBAaTh MOJIyY€HHbIE IEPBOHAYATIBLHO TEOPETUUECKUE CBEICHHS HAa 00raToM (hakTHUECKOM MaTepHae XUMHUH JIEMEHTOB.

[Tporpamma nocTpoeHa ¢ y4eToM peaan3alii MeXIIPeIMETHBIX CBsi3el ¢ KypcoM (hPU3MKH 7 Kilacca, TJe U3y4aeTcsl OCHOBHBIE CBEIEHUS O CTPOCHUU
MOJIEKYJI U aTOMOB, U Onosioruu 6-9 kiaccos, i€ JaeTcs:

® 3HAKOMCTBO C XUMHUYECKOW OpraHU3aIMEH KIETKH U IIPolieccaMu 0OMEHa BEIIECTB;
¢ [pUMEHEHHE MMOJYyYCHHBIX 3HAaHUN U YMEHUH 171s1: 6e301acHoi paboThI ¢ BellecTBaMU B 1a00paTOpuu, OBITY M Ha IPOU3BOJICTBE;

® PCHICHUA MPAKTHYCCKHUX 3a/ia4 B HOBCG}IH@BHOﬁ KHN3HH,



® IpeaAyNpexACHUS SBJICHUN, HAHOCSIIMX BpeJl 3I0POBBIO YENIOBEKA M OKPY Kalollel cperie;
® TIPOBEICHUS HCCIEIOBATEIBCKUX padoT;
® CO3HATEJNBHOrO BbIOOpa Mpodeccuu, CBSI3aHHOM ¢ XUMHUEH.

['maBHOI1 LenbI0 00pa3oBaHus SBJIsETCS pa3BUTHE peOeHKA KaK KOMIIETEHTHON JTMYHOCTH ITyTEM BKJIIOUEHUS €r0 B pa3lInyHble BUAbI IEHHOCTHOM
YeJI0BEUYECKON AesITebHOCTU: yueba, MO3HaHUs, KOMMYHUKAIHsI, MPo(eccCHnoHanbHO-TPYI0BON BBIOOD, TMUHOCTHOE CAMOPAa3BUTHUE, LICHHOCTHbBIE
OpHUEHTAIINH, TIOMCK CMBICJIOB XH3HEACITeIbHOCTU. C ATHX MO3UIHIA 00YICHHE pacCMaTPUBACTCSI KaK MPOIIECC OBIAJICHUS HE TOJIBKO OINPEIeTICHHOM
CYMMOM 3HAHUI U CHUCTEMOW COOTBETCTBYIOIIUX YMEHUHN M HABBIKOB, HO U KaK MPOIECC OBJIAICHUS KOMIETCHIIUSIMH.

PaGouas nmporpamma 1no XumMuu:

® KOHKPETU3HPYET NOJI0KEHUs (PyHIaMEHTAJIHOTO S1pa COAEpKaHUS 00yUeHUsI XUMUHU C YIETOM MEXKIIPEAMETHBIX CBs3€i yueOHBIX IPEIMETOB
€CTECTBEHHO-HAY4YHOI'O 1IUKIIA;

e ompenensieT MOCIe0BaATEIbHOCTh U3YUSHHS SAMHUL] COACPIKaHUS 00yUIeHUsI XUMUH U (OPMHUPOBAHUS (pa3BUTHS) OOIIMX YIEOHBIX U
crnenn(pUIECKUX MPeIMETHBIX YMEHHH;,

e Jaér OPUCHTHUPOBOYHOC paClIpCaACICHUC yqe6H0r0 BPEMCHHU 110 pa3aciiaM U TCMaM Kypca B MOJAJIbHOCTH «HC MCHEC).

Copep:xaHue MporpaMMbl HaIIpaBJIeHO HAa OCBOCHME 3HAHUM U Ha OBJIa/ICHUE YMEHUSIMH Ha 0a30BOM ypOBHE, YTO COOTBETCTBYeT OOpa3oBaTenbHOI
nporpamMme ImKkosbl. OHa BKJIIOYAET BCE TEMBI, IPEyCMOTPEHHBIE (hefiepaibHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM OCHOBHOT'O
o0miero o6pa3oBaHus O XUMHUH U aBTOPCKOW MTporpaMMoit yueOHOro Kypca.

[Tporpamma kypca «XUMHUN» MOCTPOCHA Ha OCHOBE CIIUPAIIBHON MOJIEINIH, TTPETYCMaTPUBAIOIIEH MOCTEIIEHHOE Pa3BUTHE U YTITyOJIeHHE TEOPETUUECKUX
MPEACTABICHUIN PU JTUHEHHOM O3HAKOMJIEHUH C SMIUPUYECKUM MaTEPHAIOM.

910 OMpeaACINIIO HEJIH Oﬁy‘{eﬂlflﬂ XUMHUHA:
He.]'ll/l H3YyYCHUS XUMHUN:
e OCBOCHHE CUCTEMbI 3HAHUHU O (I)YHI[aMCHTaJ'IBHBIX 3aKOHax, TCOpUIX, q)aKTaX XHUMUHU, HeO6XOILI/IMBIX JJIA TIOHUMaHU A Hay‘IHOﬁ KapTUHBI MUPA,

e OBJAACHUC YMCHUAMU MMPUMCHSATDH NMOJYUCHHBIC 3HAHUS JJIS 00BSICHEHUS pa3H006pa3HBIX XUMHYECKUX SBJICHUN M CBOMCTB BCIICCTB, OLICHKH
POJIn XMMHHU B pa3BUTUHU COBPEMCHHBIX TEXHOJIOTHI U ITOJIYYCHHH HOBBIX MAaTCPHUAIIOB;



PAa3BUTHUC IMO3HABATCIIbHBIX UHTCPCCOB U UHTCIIJICKTYAJIbHBIX CIIOCOOHOCTEH B nmponecce CaMoCTOATCIIBHOT'O HpI/I06p€T€HI/I$I 3HAHUI B
COOTBETCTBHH C BOBHUKAOIIUMH KHU3HCHHBIMU HOTpe6HOCTHMI/I;

BOCIUTaHKUE YOSKICHHOCTH B IO3UTUBHOM POJIM XMMHUU B JKU3HU COBPEMEHHOTO O0IIECTBA, HEOOXOIUMOCTH XUMHUECKH TPAMOTHOTO
OTHOIIICHHSI K CBOEMY 3I0POBBIO U OKPYKAIOILEeH cpeie;

OCBO€HHE BAKHEHIINX 3HAHUNA 00 OCHOBHBIX ITOHATHUIX U 3aKOHAX XHUMUU, XHUMHYSCKOM CHMBOJIUKE,

OBJIa/ICHUE YMEHUAMHU HAOII01aTh XUMUUYECKHUE SABJICHUS, IPOBOJUTH XUMUYECKUN SKCIIEPUMEHT, IPOU3BOAUTh PACUEThl HA OCHOBE
XUMHAYECKHX (OPMYII BEIIECTB M YPaBHEHHH XUMUYECKUX PEaKIuii;

BOCIIUTaHHE OTHOILIEHHS K XMMHUHU KaK K OTHOMY U3 (pyH/ITaMEHTaIbHbIX KOMIIOHEHTOB €CTECTBO3HAHUS U JIEMEHTY 00I1e4esI0BeYeCKOn
KYJIbTYpHI;

IMPUMCHCHUC IMMOJTYYCHHBIX 3HAHWM U YMCHI/Iﬁ JUIA 0€30I1aCHOTO MCITOJIb30BaHUS BCIICCTB U MAaTCpHUAJIOB B 6I)ITy, CEIIbCKOM XO3SMCTBE U Ha
IIPpOU3BOJACTBEC, PCHICHHUA ITPAKTUYCCKUX 3a/laY B HOBCGI[HGBHOI‘/'I JKU3HH, ITPEAYIIPCIKACHUA HBHGHHﬁ, HaHOCAIINX BPC 30POBbIO YCIIOBCKA U

OKpY>Karollen cpenie.

3agaum oOyueHus:

(dbopMupOBaHNE 3HAHUN OCHOB HayKH, BAKHEHIINX (PaKTOB, MOHATHI, 3aKOHOB U TEOPHi, A3bIKa HAYKH, IOCTYIHBIX 0000IICHHIA
MHPOBO33PEHYECKOT0 XapaKTepa;

pa3BUTHE YMEHUI Ha0I0JaTh U OOBSCHATh XUMHUECKHUE SBJICHUS, COOIIOIAaTh MPaBUia TEXHUKH O€30MIaCHOCTH MpH paboTe C BEIIeCTBAMH B
XUMHUYECKOH JIabopaTOpUH U B MIOBCEAHEBHON KU3HU;

pa3BUTHE UHTEpeca K XMMHUU KaK BO3MOKHOM 00s1acTH Oynylien NpakTHYeCKON AesITeTbHOCTH;
pa3BUTHE UHTEIUIEKTYaJIbHBIX CIOCOOHOCTE U T'YMaHUCTHYECKUX KaYeCTB JTMUHOCTH;

(l)OpMI/IpOBaHI/Ie 9KOJOTHYCCKOI'0 MBIIJICHHUA, Y66)KI[CHHOCTI/I B HCO6XOJII/IMOCTI/I OXPaHbI Opr>KaIOHleﬁ CpCabl.

OO0mas xapakrepucTuka yue0HOro npeamera

Bechb TeopeTnueckuii Matepuan Kypca XUMHUHU JUIsl OCHOBHOM IIKOJIbI pacCMaTpHUBaeTCs Ha IEPBOM IOy 0OydeHus, 4TO IMO3BOJSET yyamumces oosee
OCO3HAHHO U TTTyOOKO M3y4YHUTh (DAaKTUUECKUN MaTepual — XUMHIO JJIEMEHTOB U UX coelMHeHUI. Hapsiy ¢ 3TUM Takoe MOCTpOEHHE MPOrpaMMBbI JaeT



BO3MOXXHOCTh Pa3BUBATh MOJTYYCHHBIE IIEPBOHAYATFHO TEOPETUIECKIE CBEICHUS Ha O0raToM (DaKTHUECKOM MaTepuayie XMMHUH 3JIeMEHTOB. B
pe3yNbTaTe BBIUTPHIBAIOT 00€ COCTABIISAIONINE Kypca: U Teopus, U (HaKThI.

O01mas xapakTepucTuKa yueOHOro npoiecca:
[Tpu npenoaBaHUK Kypca XUMHUH HCIOJIB3YIO CIEAYIONINE TEXHOIOTHH 00yUCHHS:

® TEXHOJOTMU COTPYJAHUYECTBA,

® Pa3HOYPOBHEBOI'O OOYYCHUS,

e JIeATEIBHOCTHOIO M0/IX0/1a,

® METOJI IIPOEKTAa,

® METOJI UCCIIEIOBATENbCKON paldoTHI,

e KT,

e 3/10poBbecOeperaronre TeXHOIOTHH;

® UIPOBBIC TEXHOJIOTHHU.
[Tpu ucnons3oBannu UKT yuuTeiBaroTCs 310poBbecOeperaroiiie aclekThl ypoKa.
udgpossbie o0pa3oBaTenbHbIe pecypebl: npe3eHTanun PowerPoint k ypokam, npesenTannu K nHTepakTuBHoi 1ocke PROMETHEAN.
ObopynoBanue:

® KOMIIBIOTED;

® MyJIbTUMEIUUHBINA IIPOEKTOP;

® UHTEPAKTUBHAS JIOCKA;

® 3JIEKTPOHHBII MUKPOCKOII.

Hcnoab3yemoe nporpaMmMHoe odecredeHue:



- Word
- PowerPoint
- PROMETHEAN.

[Tporpamma nocTpoeHa ¢ y4eToM peaar3alii MEeXIPEIMETHBIX CBsA3el ¢ KypcoM (u3HKH 7 Kilacca, Tie H3y4arTCs OCHOBHBIE CBEJICHHUS O CTPOCHHUU
MOJICKYJ M aTOMOB, H OMOJIOTHH 6—9 KJIacCOB, IIe AaeTCsl 3HAKOMCTBO C XUMHUYECKOM OpraHu3alueil KISTKH U MpolieccaMi 0OMEHa BEIIECTB.

Ob6ocHoBaHMeE BHIOOpA cUCTEMBI 00YUEHHS U PA3JIHYHBIX Y4eOHO-METOAHYECKUX KOMILIEKCOB ISl peaju3anuu padoyeil nporpaMmmabl.
B cootBercTBuu ¢ 3akonom P® «O06 oOpa3zoBaHNI» OCHOBHOI 3a1aueil sBIIsIeTCA:

® OCYUIECTBJICHHUE 1IEJIEHAIIPABIEHHOT0 MpoIiecca BOCIUTAHUs U 00yueHus rpaxaad PO B uHTepecax yyammxcs U UX poauTenei, odmiecTsa,
roCcyJ1apcTBa, CONPOBOXKIAIOIIETOCs TOCTHKEHUEM 00Y4atOIUMKCS YCTaHOBICHHbBIX TpeOOBaHUH (pesiepaibHOro KOMIOHEHTA
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTA;

e o0ecrieueHHE €IMHCTBA 00PA30BATEIIBHOTO MPOCTPAHCTBA, IPEEMCTBEHHOCTh OCHOBHBIX 00pa30BaTEIbHBIX MPOTrPaMM HAYaJIbHOTO OOIIIETro,
OCHOBHOT'0 O0IIET0, CpeiHero (ITOJTHOr0) 00pa3oBaHUsI.

B nensx peanuzanuu nanHoii 3agaun OY BeIOpaHa A1 cOCTaBICHUS pabodeil mMporpaMMsl IporpamMma Kypca Xumun st 8-11 ximaccos
obmmeoOpaszoBarenbHbIx yupexxaenuii / O.C.I'abpuensta — M.: [Ipoda, 2014. Jlannas nporpamma umeet rpud «CooTBeTCTBYET denepaaTbHOMy
KOMITOHEHTY rOCYJapCTBEHHOT'O CTaHJapTa», COCTAaBJICHA Ha OCHOBAaHUHU MPUMEPHBIX MTporpaMm. Jliis peanus3anuu coaepKaHust IPOrpaMMbl HIMEETCS
y4e0HO—METOINYECKUI KOMILIEKC /I YYalluXcs U yUUTEs.

Mecto yuedonoro npeamera «XUMMUS» B penepaibHoM 0a3ucHOM yueOHOM IUIaHe

Jannas pabouas mporpamma paspadortana Ha ocHoBe DenepanbHOro 0a3UCHOTO y4eOHOTo TUIaHa JjIsl 00pa30BaTeNbHbBIX yupexaeHui PO, B
COOTBETCTBHH C KOTOPHIM Ha M3y4E€HHE Kypca XUMUU BbiieneHo 204 daca, 8 kinacc — 72 yacoB (2 yaca B HefIeln0), 9 kiacc — 68 yacoB (2 yaca B
Heneno), 10 kmacc — 36 ygaca (1 yac B Hegeno), 11 knacc — 34 yaca (1 yac B Heeno).

Hesan

I/I3y‘-ICHI/Ie XUMHHU Ha CTYIICHU OCHOBHOI'O 06I_I_ICFO 06pa3013aH1/151 HaIlpaBJICHHO Ha JOCTUXKCHHUC CIICAYIOIIUX LeIei:



° OCBOEHHE 3HAHMIT 00 OCHOBHBIX TIOHATHUSX M 3aKOHAX XUMHUHU, XUMUYIECKOU CHMBOJIMKE, XUMUYECKUX CBOMCTBAX, CTPOCHUE BEIIECTB,
MPUMEHEHHUH BEIIIECTB;

o OBJIa/IcHHe YMEHHMSIMHU HAOII0/1aTh XUMHUYECKHUE SIBJICHHSI, IPOBOIUTh XUMUYECKUH SKCIIEPUMEHT, IPOU3BOJUTH PACUETHl HA OCHOBE
XUMHAYECKUX ()OPMYJI BEIIECTB M YPAaBHEHUIH XUMUYECKUX PEaKIIHii;

L4 PAa3BUTHE MO3HABATECJIBHBIX HHTEPECOB U HHTENJICKTYAJbHBIX cnoco0HoCTel B mpouccce MpoBCACHUSA XUMHUYCCKOI'O SKCIICPUMCEHTA,
CaMOCTOATECIIBHOI'O HpI/IO6peTeHI/I$I 3HAaHUHM B COOTBETCTBHHU C BO3HHKAKIIUMH XN3HCHHBIMU 1'[0Tp€6HOCT$IMI/I;

o BOCIIMTAHNE OTHOLIEHHUS K XMMHMH KaK K OTHOMY U3 (pyH/IaMEHTaIbHbIX KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00IIeUeI0BEUECKOi
KYJbTYpHI;
o NpHMeHeHHe MOJIy4YeHHbIX 3HAHUM M YMeHHUi 17151 0€3011aCHOT0 HCIO0Ib30BaHMsI BEILIECTB U MATEPUAJIOB B OBITY, CEJIbCKOM XO35IIICTBE U Ha

MIPOU3BOJICTBE, PEIICHUS] MPAKTUYECKUX 3374 B MOBCEHEBHOMN )XKU3HU, IPEAYIPEKACHUS SIBICHUN, HAHOCSIINX BpeJl 3/I0POBBIO YEIIOBEKa U
OKpY’Karolei cpene.

N3yyeHue XUMHMHU Ha CTapLIEH CTyNeHH 0011e00Pa30BaTeJIbHOM IKO0JIbl HANPABJIECHHO HA JOCTHKEHHE CJICAYIOIIUX LeJlei:
® MarepualbHOE €IMHCTBO BEIECTB MPHUPO/bI, UX TEHETHUECKAs CBA3b;
° HpI/ILII/IHHO-CJ'IGI[CTBeHHI)IG CBs3H MC)KI[y COCTaBOM, CTpOGHI/IeM, CBOﬁCTBaMH 158 HpI/IMeHeHI/IeM BCUICCTB,
® [103HABAEMOCTh 3aKOHOMEPHOCTEW MPOTEKAHUSI XUMUYECKUX PEaKLIU;
e OOBSICHSIONIAS U IPOTHO3ZUPYIOIIAS POJIh TEOPETUUSCKUX 3HAHUM JIJIs1 (PaKTOPOJIOTMUECKOTO MaTepHalia XUMHUHU JIEMEHTOB;

¢ TIPCACTABJICHUC O XUMHUUYCCKOM COCIMHCHHNHU KaK O 3BCHC B HGHpGpBIBHOI}'I OCImu npeBpameHHﬁ BCIICCTB, 00 Y4aCTHUH BCUICCTB B KPYI'OBOPOTC
XUMHYECKHUX AJIEMEHTOB U B XMMHYSCKOM OBOJIOINH;

¢ B3aMMOCBA3b HAYKH U IIPAKTHUKHU: IIPAKTHKA - ABHXXYIIAA CUJIA PA3BUTHA HAYKHU, a4 YCIICXH NPAKTUKU-PC3YJIbTAThI PAa3BUTUA HAYKH,



3agaun
N3yuenne kypca XUMHUH B LIIKOJIE Ha 06a30BOM YPOBHE HAIPABJICHO Ha JOCTHKEHHE CIECAYIOIINX 3a/1a4:
® OCBOCHME 3HAHWUN O XMMHUYECKON COCTaBJISAIOLIEN ecTeCTBEHHO-Hay4yHOU kapTuHbl Mupa (EHKM);
® BAKHEHMIIMX XMMUYECKUX MOHATUNA, 3aKOHOB U TEOPHIA;

® OBJAACHUC YMCHUAMU IIPUMCHATH IOJYUYCHHBIC 3HAHUSA JJIA 00BsACHEHHS pa3H006pa3HBIX XHUMHYCCKHX SIBJICHUU M CBOMCTB BC€IICCTB, OICHKU
PO XMMHHU B pa3BUTUHU COBPEMCHHBIX TEXHOJIOTHM U IIOJIYYCHHNH HOBBIX MAaTCPUAJIOB;

® Pa3BUTUC ITO3HABATCIBbHBIX MHTECPCCOB U MHTCIUICKTYaJIbHBIX CII0COOHOCTEH B Iponecce CaMOCTOATCIBHOI'O HpI/I06peTeHI/I$[ XHUMHUYCCKUX
3HAHWUH C UCII0JIb30BaHUEM Pa3INIHbIX KCTOYHUKOB I/IH(bOpMaI_[I/II/I, B TOM 4HUCJIC I/IKT,

® BOCIHUTaHHE YOSKJCHHOCTH B TIO3UTUBHOW POJIM XUMHUH B KU3HH COBPEMEHHOTO O0IIECTBA, HEOOXOIUMOCTH XUMUYECKH TPAMOTHOTO
OTHOIIICHHSI K CBOEMY 3/I0POBBIO U OKPYXKAIOILEH cpeie;

® [PUMEHEHHUE MOJYUYCHHBIX 3HAHUN U YMEHUH /1 0€3011aCHOT0 MCIIOIh30BaHUS BEIIECTB U MATEPUAJIOB B OBITY, CEIbCKOM XO3SIIICTBE U Ha
MIPOU3BOJCTBE, PELIECHUS IPAKTUYECKUX 3a/1a4 B IOBCEIHEBHOM KU3HU, IPEAYNPEIKICHUS ABICHUN, HAHOCSIIUX BPE 310POBBIO UYEJIOBEKA U
OKpY>Karollen cpene.

Oﬁmeyqeﬁﬂble YMEHUA, HABBIKH U CIoco0bI HEATCJIbHOCTH

JlanHast mporpaMmMa npeagycMarpuBaeT GOpMUPOBAHUE Y ydalIuxcs 001eyuyeOHbIX YMEHHUI U HaBbIKOB, YHUBEPCAJIbHBIX CIIOCOO0B A€ATEILHOCTU U
KJIFOUEBBIX KOMIETEHIIMNH. B 3TOM HanpaBieHuu npuopuTeTaMu s yaeOHOro npeamera « XMMHs» Ha CTYIIEHU OCHOBHOTO 00111ero o0pa3oBaHUs
SIBJISIFOTCS:

¢ MHCIIOJIb30BAHUC JJI MTO3HAHHA OKPYIKAIOMIECTO MUPA PA3JIMYHBIX METO0B (Ha6J’IIO,Z[CHI/ISI, HU3MCPCHUS, OIBITHI, BKCHCpI/IMCHT);

® [pOBeJECHUE MPAKTHUECKUX U JAOOPATOPHBIX PabOT, HECIOKHBIX SKCIIEPUMEHTOB U OMHCAHUE UX PE3YJIbTATOB;



® ICIIOJIb30BAHME IS PEIICHUS TO3HABATEILHBIX 337a4 PA3IMYHBIX UICTOYHIUKOB HH(POPMAIIHH;, COOTIOJICHUE HOPM U TIPABHII TIOBE/ICHUS B
XUMHUYECKUX JIa0OpaTOpHsIX, B OKPYKAIOIIeH cpelie, a TaKKe IIPaBHII 3I0pOBOr0 00pasa KU3HU.

Pacnpenesienne yueGHOro MatepuaJia u yuedfHOro BpeMeHu Kypca « XuMus»
(1404 + 704 cpenHss mKoJIa)

e Havanbnpiii kypc xumuu 8 kiacc - 72 yaca (2 yaca, 36 Henenn)
e Heoprannueckas xumus 9 kinacc - 68 yacos (2 uaca, 34 Henenn)
e Oprannueckas xumus 10 knace — 36 yacos (1 yac, 36 Henenn)

e O6mas xumus 11 xkiacc — 34 yaca (1 yac, 34 Hexenn)

Conep:xanue nporpammsl «HavajbHbli Kype XumMnu 8 kjiace»
BBeaenue
XUMHsI — HayKa O BEIIECTBAX, UX CBOWCTBAX U IIPEBPALLICHUSIX.
[ToHsITHE 0 XUMUYECKOM dJIeMEHTEe U opMax e€ro CyIeCTBOBAHUS: CBOOOIHBIX aTOMaxX, MPOCTHIX U CIOKHBIX BEIIECTBAX.
HpeBpaHIGHI/ISI BCIICCTB. OTJ'II/I‘II/IC XUMHUYCCKUX peaKuHﬁ oT (1)I/ISI/III€CKI/IX HBJ’IGHI/II\/'I. POJ'II) XUMHUU B )KU3HU YCIIOBCKA.

KpaTkue cBeaenus U3 uCcTopuy BOZHUKHOBEHUS U pa3BuThst xumun. [lepuon anxumuun. [lonstue o priocopckom kamue. Xumus B X VI B. Pazsutue
xumuu Ha Pycu. Posib oTeuecTBEHHBIX YUEHBIX B CTAHOBJIIEHUH XMMHUYECKOI Hayku — paboTsl M. B. JlomonocoBa, A. M. bytneposa, /1. 1.
Menpeneesa.

XuMu4deckasi CHMBOJIMKA. 3HAKA XUMUYECKUX DJIEMEHTOB U MPOUCXOXKACHUE X Ha3BaHUU. XuMuieckue ¢hopmyibl. UHIEKCH 1 KOADPHUITUEHTHI.
OTHOcHTeNbHBIE aTOMHAS M MOJIEKYJIsipHast Macchl. PacueT MaccoBoil 1071 XMMHUYECKOTO 3JIEMEHTa 10 (opMyJie BEIIEeCTBA.



[lepuoanueckas cuctema xumudeckux 31nemenToB J[. M. Menneneesa, ee cTpykTypa: Malible U OOJIbIINE NEPUOIbI, TPYIIIBI U MOATPYIIHI (TJIaBHAS U
nobounas). [lepuoanueckas cucrema Kak CIpaBOYHOE TOCOOUE ISl TOJTyUSHUS CBEACHU O XUMUYECKUX JIEMEHTaX.

Pacuemnvie 3a0auu. 1. HaxoxaeHne OTHOCUTEIHFHOM MOJICKYJISIPHONH MacChl BEIIECTBA 0 €r0 XUMHUeCKoi popmyite. 2. Beruncinenne MaccoBoi 1011
XHUMHYECKOT0 3JIEMEHTA B BEIIECTBE O €Tro popmyIie.

TEMA 1. ATOMBI XUMH4YECKHX 2JIEMEHTOB

AToMBI Kak (popma CyIIecTBOBaHUSI XUMUYECKUX 31eMeHTOB. OCHOBHBIE CBEJICHUSI O CTPOSHUU aTOMOB. [loka3aTenbCcTBa CII0KHOCTH CTPOCHUS
atoMoB. OmnbiThl Pesepdopaa. [lnanerapuas Moziens CTpOSHHS aToMa.

CocTtaB aTOMHBIX AACP: IPOTOHBI U HeﬁTpOHBI. OTtHocuTeNnbHasA aToOMHas Macca. B3auMoCBsI3b NOHITHI «IIPOTOHM, ((HeﬁTpOH)), «OTHOCUTCJIbHAaA
aTOMHasi Maccay.
HM3mMmeHeHue uncia IIPOTOHOB B AJ[P€ aTOMa — 06pa30BaHHe HOBBIX XMMHNYCCKHX 3JICMCHTOB.

HM3mMmeHeHue uncia HeﬁTpOHOB B ApC aTOMa — 06pa30BaHHe HU30TOIIOB. COBpCMeHHOC OIIPCACIICHUC ITOHATHA «XHMHYECKUM dJ1IeMeHT». M30Tonbl Kak
Pa3HOBUIAHOCTHU aTOMOB OJJHOT'O XUMHUYCCKOI'O 3JICMCHTA.

OnekTpoHbl. CTpOEHHE IEKTPOHHBIX 000JI0YeK aTOMOB XUMHUUYecKuX d1emMeHToB Ne 1—20 nepuoauueckoii cuctemsl . 1. Menneneesa. [lonsatue o
3aBEpIICHHOM U HE3aBEPIICHHOM JJIEKTPOHHOM CJI0€ (SHEPTeTUYECKOM YPOBHE).

[lepuoanueckas cucrema xumuueckux 3iemMenToB Jl. . MenaeneeBa u cTpoeHre aTOMOB: (PU3NYECKHI CMBICI TOPSIKOBOTO HOMEPA JIEMEHTA,
HOMeEpa TpyYIIbl, HOMepa epuoa.

H3meneHune uncia OJICKTPOHOB Ha BHCIIHEM 3JICKTPOHHOM YPOBHC aTOMAa XMMUYCCKOI'O 3JICMCHTA — O6pa30BaHI/I€ IMOJIOKUTECIIBHBIX U OTPUIATCIIBHBIX
HMOHOB. I/IOHI)I, O6paBOBaHHI)Ie aToMaMHM METAJIJIOB U HEMETAJIJIOB. HpI/I‘II/IHI)I W3MEHCHHS METAUTMYCCKUX U HEMETAIUINUECCKUX CBOMCTB B nepuoaax nu

rpynnax.

O6pazoBanue OmHApHBIX coequHeHuid. [lonsTre 06 noHHOI CBs3U. CXeMbl 00pa30BaHUS HOHHOM CBSI3U.
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BiaumopeiicTBiue aT0OMOB XUMHUYECKHX AJIEMEHTOB-HEMETAIOB MEX1y cO00i — 00pa3oBaHHe IBYXaTOMHBIX MOJIEKYJI IPOCTHIX BEILIECTB.
KoBaneHTHast HemoyisspHas XUMUYECKas CBSI3b. DIEKTPOHHBIC U CTPYKTYPHBIE (POPMYIIBL.

BiaumopeiicTBiue aTOMOB XUMHUYECKUX JIEMEHTOB-HEMETAJUIOB MEX 1y c000i — 0Opa3zoBaHue OMHAPHBIX COCAMHEHUN HEMETAJUIOB.
DNeKTpOOTpULIATEIbHOCTh. [IOHSITHE O KOBaJIGHTHOM MOJIIPHO CBSI3H.

B3aI/IMO,Z[eI>'ICTBHe ATOMOB XMMHNYECKHUX 3JICMCHTOB-MCTAJLIOB MEXK Y coboi — 06pa3OBaHI/Ie MCTAJUIMYCCKUX KPpHUCTAJIJIOB. IlonsTHE 0 METAINTMYSCKOM
CBA3U.

JHemoncmpayuu. Moaenu aToMOB XUMHYECKUX DJIEMEHTOB. Hepﬂonnqecxaﬂ CHUCTEMAa XUMHNYCCKHUX JJICMCHTOB l[ N. Menpneneena.

TEMA 2. IIpocTble BemecTBa

[TonoxeHne MeTaJUIOB U HEMETAJIJIOB B EPUOIUYECKON cCUCTeMe XUMUYECKuX 3iieMeHToB [1. 1. MeneneeBa. BaxkHeiime npocThie BENECTBa —
METaJUIbL: KEJe30, ATFOMUHUHN, KaJbIllui, MarHui, HaTpuH, Kanui. O0mmume Quznyeckue CBOWCTBA METAILIIOB.

Baxueiime mpocTeie BenecTBa — HEMETalTbl, 00pa30BaHHBIC aTOMaMH KHCIIOPO/Ia, BOJIOPOAa, a30Ta, cepbl, pochopa, yriaepoaa. CriocoOHOCTH
aTOMOB XMMHYECKUX JIEMCHTOB K 00pa30BaHUIO HECKOJIBKUX MPOCTHIX BEIIECTB — AJUTOTPONHS. AJUIOTPONTHBIC MOAU(HUKAIK KHCIIOpoaa, hocdopa
1 oJioBa. MeTaJNTM4ecKre U HEMETATMIECKHE CBONCTBA MPOCTHIX BemecTB. OTHOCUTEIIBHOCTD JICJICHHSI MPOCTHIX BEIISCTB HA METAJIIBI 1 HEMETAJUTHI.

[Tocrosinnas ABoraapo. Konnuectso Bemectsa. Monb. MonsipHas Macca. MounspHbIif 00beM ra3000pa3HbIX BellecTB. KpaTHble eMHUIIBI KOJIMYECTBA
BElIECTBAa — MUJUIMMOJIb U KHMJIOMOJIb, MUJUIUMOJISIPHAS. M KWJIOMOJIIPHAsi MacChl BEIIECTBA, MUJUTUMOJIIPHBINA U KUJIOMOJIIPHBIA 00BEMBI
ra3000pa3HbBIX BEIIECTB.

PacueTsl ¢ BCIIONIB30BaHUEM IOHATHH «KOJIUUECTBO BCHICCTBa», «MOJIApHAsd Maccay, <<MOJ'I$IpHI>II71 00BeM ra3oB», KIIOCTOAHHAA ABOF&HpO».

Pacuemmnvie 3a0auu.

1. Beruncienue MOJIIpHON MacChl BEMIECTB IO XUMUUYECKUM (OopMyIiam.
2. PacueTsl ¢ HCIIONB30BaHUEM MOHATHH «KOJIMYECTBO BEUIECTBAY, «MOJIIPHAS Maccay, «MOJIAPHBIA 00bEM Ta30B », « IOCTOSIHHAsT ABOTa/Ipo ».
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Hemoncmpayuu. Ilonyuenue ozona. OOpasiisl 6e510ro 1 ceporo 0y10Ba, 0exoro u kpacHoro ¢ocdopa. Hekoropbie MeTamibl 1 HEMETaLIbl KOTMYECTBOM
BemiecTBa 1 Moib. Mozens MoIsipHOTo 00beMa ra3000pa3HbIX BEIIECTB.

TEMA 3. CoennHeHusi XHMHYECKHUX DJIEMEHTOB

Crenens okucienus. OnpeneneHue CTeleHrn OKUCIICHUS JJIEMEHTOB 110 XUMu4eckoit popmyse coenunenus. CoctaBienue GopMys OMHAPHBIX
COeMHEHMH, 001Ul crtoco0 uX Ha3bIBaHUS. buHapHbBIE COeAMHEHUS: OKCUIBI, XJIOpUIbL, Cylnbduabl u 1p. CocraBienue ux ¢opmyn. [IpeacraBurenu
OKCHJIOB: BOJIa, YIJIEKUCIIBIH ra3 U HeramieHas u3BecTh. [IpeacTaBureny 1eTyuyux BOJOPOIHBIX COSIUHEHHI: XJI0POBOAOPO M AMMHUAK.

OcHoBaHUs, UX COCTaB M Ha3BaHMs. PacTBOprMOCTh OCHOBaHUH B Bojie. Tabauiia pacTBOPUMOCTH THIPOKCUIOB U cojieii B Boje. [IpencraBurenu
IIEJIOYEH: THAPOKCUIBI HATPHUS, KaJIUsl B KanbIus. [loHsITHE 0 KaueCTBEHHBIX peakiusax. Maaukaropsl. Mi3aMeHeHre OKpacKu HHAMKATOPOB B IIEI0OYHOM
cpene.

KI/ICHOTH, HX COCTaB M Ha3BaHU:I. KJ'IaCCI/I(bI/IKaI_[I/IH KHCJIOT. HpeI[CTaBI/ITeJII/I KHUCJIOT: CCpHasA, COJIAHAA U a30THaA. N3meHeHue OKpPaCK1 MHIAUKATOPOB B
KHUCJIOTHOM cpenac.

Conu kak MpOU3BOAHBIE KUCIOT U OCHOBaHUMU. MX cocTaB u Ha3BaHusa. PacTBopuMocTs coueld B Bojie. [IpencraBurtenu coneii: XJIopua HaTpus,
kapOoHaT u GocdaT KaabIIus.

AMopQHBIE 1 KPUCTAJUINYECKHUE BEILIECTBA.

MG)KMOHGKYHSIPHI)IG BBaHMOHCﬁCTBHﬂ. Twuner KPUCTATNIMYCCKUX PCUICTOK: MOHHAA, aTOMHAas, MOJICKYJISIpHasd U METAJIJIIMYCCKasd. 3aBHCHMOCTE CBOMCTB
BCIICCTB OT TUIIOB KPUCTAJNIMICCKUX PCHICTOK.

BemectBa MOJICKYJIIPHOI'O 1 HEMOJICKYJIAPHOI'O CTPOCHU . 3aKO0H ITOCTOSHCTBA COCTaBa IJid BEHIECTB MOJICKYJIIPHOTO CTPOCHMUA.

UYuctele BemiecTBa U cMecu. [IpumMeps! KUAKUX, TBEPIABIX U ra3000pa3HbIX cMeceil. CBoWcTBa YMCTHIX BellecTB U cMeceil. MIx cocraB. MaccoBas u
oOBbEMHas! 10JI1 KOMIIOHEHTa cMecH. PacueTsl, CBsi3aHHbIE C UCIIOJIB30BAHUEM TMOHSATHUS «I0JISD».
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Pacuemnuie 3a0auu. 1. Pacdyer MaccoBoii 1 00beMHOM J10JIeld KOMIIOHEHTOB CMECH BEIECTB. 2. BrruncieHrne MaccoBO 10JIM BEIIECTBA B PACTBOPE IO
M3BECTHOHN Macce paCTBOPEHHOT'O BEIIECTBA U MAcCCe pacTBOpUTENs. 3. BeIuuciieHne Macchl pacTBOPSIEMOTO BEIISCTBA U PACTBOPHUTEIIS, HEOOXOTMMBIX
JUISL IPUTOTOBJICHHUSI ONIPEAEIIEHHON MacChl pacTBOpa C U3BECTHOM MAacCOBOM J0JIEH PACTBOPEHHOI'O BEILECTBA.

Hemoncmpayuu. O06pa3ibl OKCUI0B, KHCIOT, OCHOBAaHHUH 1 cojiel. Moaeny KpUCTaJUIMYECKUX PEHIeTOK XJIOpuIa HAaTpus, ajMasa, OKCHJa yIiepoia
(IV). B3psiB cMecu Boopoza ¢ Bo3ayxoM. CriocoObl pasaeneHus cMmecei. JJucTrsams BoIbI.

J]a60pam0pﬂble onslmaul.

1. 3HaKkoMCTBO ¢ 00pa3IaMu BEIIECTB Pa3HBIX KJIACCOB.
2. Pa3nenenue cmeceil.

TEMA 4. U3meHeHus, NPOMCXOasilMe ¢ BelleCTBAMHU

[TonsTre sABIEeHUI KaK U3MEHEHUHN, TPOUCXOASIIUX C BellecTBaMU. SIBIIEHNUs, CBSI3aHHbIE C N3MEHEHHUEM KPUCTAJUTMUECKOTO CTPOCHHSI BEIIECTBA MPH
MIOCTOSIHHOM €0 cocTaBe, — (hu3nueckue sipneHus. Guznueckue SBICHHs B XUMUU: JUCTUIUIALNSA, KPUCTAJUTM3AIUs, BhIIApUBAHUE U BO3TOHKA
BEIIECTB, LIEHTPUPYTUPOBAHUE.

ﬂBJ’IeHI/IH, CBA3aHHBIC C ©BMCHCHUCM COCTaBa BCIICCTBA, — XUMUYCCKHUC PCAKIIHNH. HpI/I3HaKI/I " YCJIOBUS IPOTCKAaHUA XUMHUYCCKUX peaKHI/Iﬁ. ITonstue
00 9K30- U OHAOTCPMHUYCCKUX PCAKIUAX. Peakuu TOpCHUS KaK YaCTHBIMN cnyqaﬁ 9K30TCPMUICCKUX peaKHHﬁ, MPOTCKAOMIUX C BBIACICHUCM CBCTA.

3aKOH COXpaHEeHHUs1 MacChl BelIecTB. XMMUYECKHE ypaBHEHU. 3HaueHUe UHEKCOB U Kod(puirenToB. CocTaBieHne ypaBHEHUN XUMUUECKUX
peakuui.

PacdeTsl Mo XuMu4eCKUM YpaBHCHUAM. Pemenue 3a1a4 Ha HaX0XKJIE€HHUE KOJINYECTBA BCIICCTBA, MaCChl UJIN o0bema IMPOAYKTA PCAKIUHU 10 KOJIUYCCTBY
BCIICCTBA, MaCC€ NN O6’beMy HCXOJIHOTO BeIeCcTBa. PacyeTsl ¢ HCIIOIb30BaHUEM ITOHATHUSI «I0JIsD», KOTIa HCXOJHOC BCUICCTBO JaHO B BUJIC pacTBOpA
C 3aJIaHHOM MacCOBOM A0JeH pPacTBOPCHHOT'O BEHIECTBA NI COACPIKUT OMPCACIICHHYIO TOJIHO HpHMeCCﬁ.

Peakmun Pa3I0XKCHUA. ITonsaTue o CKOPOCTH XUMHYCCKUX peaKHHﬁ. KaTaJ'II/ISaTOpBI. (I)CpMCHTBI.

Peakuuu coenvnenus. Katanutudyeckue u HekataauTuueckue peakiuu. O0paTuMblie 1 HEOOpATUMBbIE pEeaKLIUH.
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PeaKHI/II/I 3aMCIICHNA. BHCKTpOXI/IMI/ILICCKI/Iﬁ paa HaprDKCHI/Iﬁ MCTAJIJIOB, €I'0 UCIIOJIB30BAHHUE JJIA IIPOrHO3UPOBAHNA BO3SMOKHOCTHU ITPOTCKAaHUA
peaKuHﬁ MCKAY MCTAJUIaMU U paCTBOpaMu KHCJIOT. PeaKHI/II/I BBITCCHCHHA OAHUX MCTAJUIOB U3 PACTBOPOB HUX coleit APYIrUMHA MCTAJIJIaMU.

Peakuuu oOmena. Peakiiuu HelTpanu3zauu. Y ClIoBUs NPOTEKaHUS peakuii oOMeHa B pacTBOpax 0 KOHIIA.

Tunsl XuMHYECKUX peakuui (M0 MPU3HAKY «UUCIIO U COCTaB UCXOAHBIX BEIECTB U MPOIYKTOB pEakluKu») Ha IpUMepe CBOMCTB BoAbI. Peakius
pas3okKeHUs: — DIEKTPOIU3 BOABI. Peakiny coeiMHeHns — B3auMOJICICTBHE BOBI C OKCHJIAMU METAJIJIOB U HeMeTaIlIoB. [IoHATHE «TUIPOKCHUIBD.
Peakuuu 3amenieHuss — B3auMO/ICHCTBHE BOJIBI C IIEIOYHBIMU U IIET0YHO3EMENbHBIMUA MeTaiaMu. Peakiiuu oOMeHa (Ha mpuMepe ruapoIin3a
cynbhuIa ATIOMUHUS U KapOuaa KabIus).

Pacuemnuvie 3a0auu.

1. Beruncnenue no XMMUYECKUM YpaBHEHUSIM MacChl WJIM KOJMYECTBA BEIIECTBA MO U3BECTHOW Macce UM KOJIMYECTBY BEIIECTBA OJHOTO U3
BCTYIAIOIIKX B PEAKLHIO BEIISCTB WK IPOAYKTOB PEAKLIMU.

2. Boruncnenue maccbl (KOJIMYECTBA BEleCTBa, 00beMa) MPOIyKTa peakliiy, €CJIM U3BECTHA Macca UCXOIHOTO BEILIECTBA, COAECPIKAILErO
ONPEACIICHHYIO JOJIIO TPUMECEH.

3. Beruncnenue Macchl (KOJIMUECTBA BEIIECTBA, 00beMa) MPOyKTa peakliiy, €CJIM U3BECTHA Macca pacTBOpa U MaccoBasi 10151 pACTBOPEHHOT O
BEIIECTBA.

Hemoncmpayuu. [Tpumepsl pu3nuecKkux sBJICHUN: a) TIaBIeHUE MapaduHa; 0) BO3TOHKA HOJa WK OCH30MHOM KUCIIOTHI; B) paCTBOPEHHUE

NepMaHraHaTa Kajuus; r) 1udQy3ust AyIIUCTHIX BELIECTB C FOpsIIel JaMIOYKH HakaauBaHus. [IpuMepbl XUMUYECKUX SIBIICHUM: a) TOPEHUE MarHus,
docdopa; 6) B3aumoieiicTBHE CONSIHOM KUCIOTHI C MPAaMOPOM MJIM MEJIOM; B) noiydeHue rugpokcuaa meau (I1I); r) pactBopeHne noay4eHHOro
TMJIPOKCUIA B KUCIIOTAX; 1) B3aumoaencTBre okcuaa menu (II) ¢ cepHoil KMCIOTOM pH HarpeBaHuy; €) pazoKeHHe epMaHraHaTa Kajius; 5K)
B3aUMOJIeHCTBHE Pa30aBICHHBIX KUCIOT C METAIJIAMHU; 3) Pa3IokKEeHHE IePOKCHIa BOJAOPOAA; 1) SIEKTPOIU3 BOJIBI.

.Ha6opamoprle onslmal.

3. CpaBHeHI/Ie CKOPOCTH UCTIapCHUA BOABI U CIIUPTA MO UCYC3HOBCHUTIO UX KAIICJIb Ha (I)I/IJ'IBTpOBaJ'ILHOI\/'I 6YM8.1"6.
4. OKuclIecHue MCJH B IIJIaMCHH CITUPTOBKHU UJIN T'OPCIIKU.

5. HOMYTHCHI/IC HM3BECTKOBOM BOABI OT BBIABIXa€MOI'0O YIIJICKUCJIOIO rasa.

14



6. [Tony4eHue yriaekuciioro ra3a B3auMOACHCTBUEM COJIbI U KUCIIOTHI.
7. 3amenienue meau B pactBope xsopuaa meau (II) xemnezom.

TEMA 5. IIpaktukym Ne 1. [Ipocreiimme onepanum ¢ BelmecTBoM

1. [TpaBwiia TexHUKHM 0€30MACHOCTH TpU paboTe B XUMHYeCcKoM KabuHete. [Iprembl oOpatieHus ¢ 1abopatopHbiM 000pyI0BaHUEM U
HarpeBaTeIbHBIMHA TPUOOPAMHU.

2. Habnroenus 3a MI3MEHEHUSIMH, IPOMCXOISIINMU C TOPSILIEH CBEYOH, U UX ONKCAHHE.

3. AHanu3 OYBBI U BOJEL.

4. ITpuzHaKy XUMUYECKUX PEAKIIHM.

5. [IpurotoBneHue pacTBoOpa caxapa U omnpezesieHue MacCoBOil 10JIU €ro B pacTBOPE.

TEMA 6. PactBopenue. PactBopbl. CBoiicTBa pacTBOPOB 3JIeKTPOJIUTOB

PacTBOpenue xak ¢puznko-xumuueckuii nporecc. [lonsatue o ruaparax u kpucramioruaparax. Pactsopumocts. KpuBbie pacTBOPUMOCTH KaK MOJIEIb
3aBUCHUMOCTH pPaCTBOPUMOCTH TBEPABIX BELLECTB OT TemMrepaTyphl. HachlllieHHbIE, HEHACHIIIIEHHBIE U MIEPECHIIIEHHbBIE PACTBOPHI. 3HAUEHUE PACTBOPOB
JUISL IPAPOJBI U CEJIBCKOTO XO35MCTBA.

[TonsiTHE 00 MEKTPONUTUYECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEAIEKTPOJIUTHL. MeXaHn3M JUCCOLUAIIUH 3JIEKTPOIUTOB C PA3INYHBIM TUIIOM
XUMHUECKOH cBsi3U. CTeneHp EeKTPOIUTHIECKO auccoray. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

OcHOBHBIE MOJOXKEHUS TEOPUH IEKTPOIUTUYECKON Jucconranuu. IoHHble ypaBHEHUS peakiuil. Y clIoBUs MPOTEKaHNS PEaKui OOMEHa MEeXIY
JJIEKTPOJIUTAMH JI0 KOHIIA B CBETE MOHHBIX IIPEICTABICHUM.

Knaccudukaims HOHOB U UX CBOMCTBA.

KI/ICJ'IOTLI, ux KJ'IaCCI/I(I)I/IKaI_II/I}I. I[I/ICCOI_II/IaI_II/IH KHCIIOT U UX CBOICTBA B CBETE TCOpHUn BHGKTpOHHTI/I‘IeCKOﬁ AUCCOIHalu. MOJ'IGKy.TISIpHBIe N NOHHBIC
YpaBHCHUA peaKL[PIfI KHUCIOT. B3aumoeicTBrie KUCIOT C METaJJIaMH. BHCKTpOXI/IMI/I‘ICCKI/Iﬁ paa HaHpH)KeHPIfI METaJIOB. BzauMoaelcTBue KUCIOT C
OKCHJaMHu MCTaJIJIOB. BSaI/IMO}IeﬁCTBHe KHCJIOT C OCHOBAHUAMU — pCaKI A HGfITp&J'IH?;&HHH. BSaHMOHeﬁCTBHe KHCHOT ¢ consimu. VMcmons3oBanme
Ta6J'II/IHBI PACTBOPUMOCTH AJId XapaKTCPUCTUKHU XUMHUYCCKUX CBOMCTB KHCJIOT.
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OcHoBanusl, ux kinaccupukanus. /lucconnanus OCHOBaHUN U UX CBOMCTBA B CBETE TEOPUU JICKTPOJIUTHUECKON qucconnanun. Bzanmoneiicraue
OCHOBAHHUH C KHCJIOTAaMH, KUCIOTHBIMH OKCHJIaMH U COJISIMH. Mcronb30Banue TabIuIlbl paCTBOPUMOCTH JJISI XapaKTEPUCTUKN XUMHUYECKUX CBOMCTB
OCHOBaHMH. Pa3nokeHne HepacTBOPUMBIX OCHOBAaHUI IIPU HATPEBAHUH.

Counn, ux knaccupuKanus U JUCCOIUAIINS PA3TUYHBIX TUIIOB coyiell. CBOMCTBA COJICH B CBETE TEOPUH IIEKTPOIUTHUSCKOMN TUCCOIMAIIHH.
B3anmoneicTBre coliell ¢ METa/IAMU, YCIIOBUS IPOTEKAHUA 3TUX peakuui. B3anmoneicTBrue conel ¢ KUCI0TaMU, OCHOBAHUSIMU U COJISIMU.
Hcnonb3oBaHre TaOIUIBI PACTBOPUMOCTH JIJISI XaPAKTEPUCTUKA XUMHUYECKUX CBOMCTB COJICH.

O6o06muienne cBeneHnit 00 OKCHIaX, UX KIacCU(PUKAIIMHN U XUMUYECKUX CBOMCTBAX.
['eHeTHYECKUE PSIbl METAIUIOB U HEMETAJIOB. [ eHeTHUeCKas CBsA3b MEXIY KJIACCAMU HEOPIaHMUYECKUX BELICCTB.
OKHCIUTENEHO-BOCCTAHOBUTEbHBIE peakii. OKHUCINUTENh U BOCCTAHOBUTEIH, OKHCICHUE U BOCCTAaHOBJICHUE.

PeaKHI/II/I HOHHOI'0 OOMEHA M OKHCIUTEIIFHO-BOCCTAHOBUTEIIHLHEIC pCaKkuuu. CocraBicHue ypaBHeHI/Iﬁ OKHCIHUTCIBbHO-BOCCTAaHOBHUTCIBHBIX peaKuHﬁ
MCTOJAOM JJICKTPOHHOI'O OajaHca.

CBolicTBa MMPOCTBHIX BEIICCTB — MCTAJUIOB U HEMCTAJJIOB, KUCJIOT U COJICH B CBETE HpeIICTaBJIeHI/Iﬁ 00 OKHMCIUTEIHFHO-BOCCTAHOBUTEIBLHBIX Imponeccax.

Hemoncmpayuu. VicipiTaHuE BEIIECTB U UX PACTBOPOB Ha AJIEKTPONPOBOIHOCTD. JIBIXKEHNE OKPALLIEHHBIX HOHOB B 3JIEKTPUUYECKOM I10JI€.

3aBHUCHUMOCTD AJIEKTPOIPOBOJHOCTH YKCYCHOM KUCIIOTHI OT KOHIIEHTpaluu. B3auMoaeiicTBue 1uHKa ¢ cepoit, CosiHOM KuciaoTou, xmopuaom meau (11).

I'openne marnus. BzaumoneiictBue XJIOPHON U CEPOBOJOPOIHON BOJIBI.

./Ya60pam0pﬁble onvlmbul.

8. Peakiuu, xapakTepHbIe IJIs1 paCTBOPOB KUCIIOT (COJITHOW MJTH CEPHOM).

9. Peakuuu, XxapakTepHble /17151 paCTBOPOB Iiesiouei (THAPOKCUIOB HATPHSI UITH KaJUsl).
10. [Tomy4yeHue u CBOMCTBA HEPACTBOPUMOTO OCHOBaHuUA, (Tunpokcuaa meau(1l)).

11. Peakniuu, XapakTepHble JUIsl pacTBOPOB cosel (Hanpumep, i xiaopuaa meau (II).

12. Peakuuu, XxapakTepHbI€ 1J11 OCHOBHBIX OKCHJIOB (HAmpuMep, Ul OKCHJIA KaJIbLUs ).
13. Peakuuu, xapakTepHble JJ1s1 KUCIOTHBIX OKCHJOB (HApUMep, Ul YIIIEKUCIIOTo Tasa).
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TEMA 7. llpaktukym Ne 2. CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB
6. CBolicTBa KHUCIIOT, OCHOBAHHUM, OKCHJIOB U COJICH.
7. PelieHne S3KCIIEpUMEHTANIBHBIX 3a1a4.

CTpyKTypHpOBaHue cCOAepKAHUs Kypca

8 knacc. Hauanvnulit Kypc xumuu.

KOJIMYECTBO
Ne | OcHoBHBIE pa3zenbl
4acoB [Ipaktrueck | JlabopaTop [KontponsH| O600611cH 1
aTbl
ue paboThl | HBIC OIBITHI |bIe PAOOTHI | HE TEM
1 | BBeneuune 6 1
2 | ATOMBI XUMHUYECKHX DIIEMEHTOB 9 1 1
3 | [IpocTsie BemecTBa 10 1 1
4 | CoenuHEeHUS XUMHYECKUX DIIEMEHTOB 16 1 2 1 1
5 | U3MmeHeHus, IpOUCXOASIINE C BEIIECTBAMU 13 3 5 1
5 PacTBopeHnue, pacTBOpHI, peakuu HOHHOTO OOMEHa U 15 4 6
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIE PEAKIINU.
7 | [loBTOpeHue 3 1 1
Hroro: 72 9 13 5 4
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TemaTn4yeckoe nuiannposanue. Xumus — 8 kiaacc. O.C. I'abpuensin.
(2 gaca B Hepemnmo, Bcero 68 yacoB) YMK O.C. INabpuensina.

NeNe | HaumeHoBaHue TeMbl Bcero N3 Hux
L. acos IpakTu4yeckue padoTnl Aara Aara
IJIaH dakr
1 | Beenenue 7 [TpakTuueckas padora No 1. 05.09.1
«IIpuemsl obpareHus ¢ 6
1a00paTOPHBIM
000pyIOBaHUEM
[IpakTuueckas padora Ne 2 K
OHTPOJIbHBIE PA0OTHI
«Ha0Omronenus 3a IJIaH dakr
WU3MEHEHHSIMH ,
MIPOUCXOSIIIMMHU C TOPSIIIEH
CBEUCH, U UX OIHMCAHHUE.»
[IpakTrnyeckas padora Ne 3
«OuucTKa 3arpsa3HeHHON
NOBapeHHOH conn.(0y3yH).»
2 | Tema l. 9 KonTponbhast padorta Ne 1 24.10.1
ATOMBI XUMHUYECKHUX HJIEMEHTOB HET «ATOMBI XUMHYECKHX 6
AJIEMEHTOBY
4 |Tema2u3l 6uld 19.01.1 Konrtponbnas padora Ne 2 26.01.1
[IpocTeie BemecTBa. 7 «IIpocThie BemiecTBa. 7
CoenuHeHNs: XUMUYECKHUX CoenuHeHNss XUMUYECKUX
3JIEMEHTOB AIIEMEHTOBY
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Tema 5. 13 | IlpakTuyeckas pabora Ne 4 06.02.1 Kontposbnas padora Ne 3 13.03.1
N3menenus, mpouCcXoasIue ¢ «IIpurorosiieHne pacTBopa 7 «3menenus, npoucxoasiue 7
BElIECTBAMHU caxapa ¢ 3aJlaHHOM MaccoBOM C BEIIECTBAMU»

JI0JIEW PACTBOPEHHOTO

BELIECTBA»

[IpakTuueckas padora Ne 5

«[Ipu3Haku XUMHUYECKUX

peaKunii.»
Tewma 6. 19 | IlpakTuueckas padora Ne 6. 04.05.1 Kontposbnas padora Ne 4 25.05.1
PactBopenue. PactBopsl. Peakiun «Y c10BUA IPOTEKAHUS 7 «PactBopenue.PactBopsl.CBO 7
MOHHOT'O OOMEHAa U OKUCIUTEIBHO- XUMHUYECKHUX PEAKIIHA MEXIy HCTBO pacTBOPOB
BOCCTAHOBHTEIJIBHBIE PEAKIINU pacTBOpaMu IEKTPOIUTOBY AIEKTPOJIUTOB.»

[IpakTrueckas paborta Ne 7 29.05.1

«Pemrenne 7

AKCIIEPUMEHTAIBHBIX 3a7a4»
Wrorosas KoHTpoJIbHAs paboTa 1
Pabora Hazg ommbOkamu 1
Wtoro 70 7 4
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KanengapHo - remaTuyeckoe mjiaHupoBanue. XuMus — 8 kiace.
(O.C. I'abpueusin)
(2 uaca ¢ neoeno, écezo 70 uacos.)

NeNe Tema ypoka HN3y4yaemblie BONPOCHI IJKCIepPUMEHT: TpeOoBaHMs K YPOBHIO Jara
TEM I[. - nmoaAroToBKu NpoBeAeHUS
(ypokxo JAEeMOHCTPAIMOHHbIH U3
B) JI. - nabopaTopHbIii
Benenune (7 yacoB) mian | ¢akr
Beenenue. Uncrpykraxk | Urto nsydaer xumus. [Ipocteie u | JI.1 CpaBHeHue Ymetsb oOpamarbes ¢
1 10 TEXHUKE Cl10KHBIE BerecTBa. CBoiicTBa CBOICTBA TBEPJIbIX XUMHYECKON MOCYA0N 1
0€30IMacCHOCTH. BEIIECTB. KPUCTAJUTHUYECKUX 1a00paTOPHBIM 000PYIOBAHUEM.
(BBOmHBII) [Ipenmer Xumuueckui nemMenT. Gopmbl BEILECTB U PACTBOPOB.
xumuu. Bemectsa CYILIECTBOBAHUSI XUMUYECKOTO
3JI€MEHTa
[IpeBpamienus BemecTs. | XUMHYECKUE SBJICHUS UX J. Komnekuuu nznenuit | 3HaTh ¥ HOHUMAaTh XUMUYECKUE
2 Ponbs xumun B )xu3HU OTIINYHE OT (PU3UIECCKIX W3 AIIOMUHUS U CTEKJIA. | TOHSATHUS: «aTOM», «XUMUYECKHUI
yenoBeka KpaTtkue aienuil. Jloctmxenus xumun u | . B3aumoneiicteue 3JEMEHT» U «BELECTBOY.
CBEJICHUS 110 UCTOPUU UX MPABUIBHOE HUCIIOIb30BAHUE. COJISIHOM KHUCJIOTHI C YMeTb onpenesnsaTs NpocThie U
Pa3BUTHUS XUMUH. MpPaMOpPOM. CJIO’KHBIE BEIIECTBA.
OCHOBOIOJIOKHUKH JI.2 CpaBHeHue
OTEUECTBEHHOU XUMUHU. CKOPOCTH UCTIAPEHUS
BOJIbl, OJICKAJIOHA U
STUJIOBOTO CIIMPTA C
(GWIBTPOBANBHOM
Oymaru.
[Tepuoanueckas cuctema | OO03HaAUECHUE XUMUYECKHUX 3HaTh CUMBOJIBI XUMUYECKUX
3 XUMHUYECKHUX DJIEMEHTOB | ayieMeHToB. O011ee 3HaKOMCTBO 3JIEMEHTOB, OOJIBIIINE U MaJIbie

J.. MenneneeBa. 3Haku
XUMHUYECKHUX DJIEMEHTOB

co cTpykTypou Tabmwuist 1.1.

MenpeneeBa: nepuoibl ¥ FPYIIIbL.

TIEPHUOIBI, TPYIIITBI H TOATPYIIIIBI
(r1aBHBIC U TOOOUHBEIE).
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Xumuaeckue GopMyIIbl.
OTHOCUTENbHAA aTOMHAas
Y MOJICKYJISIpHAs MacChl

Xumuaeckast opmyIia, HHIEKC,
KOX((UIIMEHT, 3aHCH U YTCHUE
dopmyn. OTHOCHTETBHAS
aTomHasi Mmacca. OTHOCHUTENIbHAs
MOJICKYJIsIpHAst Macca. ATOMHas
€IMHHIIA MACCHI.

3HaTh U MIOHUMATh XUMHUYECKHE
MOHATHUSA: «OTHOCUTEIbHAS
aTOMHAas ¥ MOJIEKYJIsIpHas
MAacCChI», «XHMHUYECKast (hopMyInar.
YMeTs:

— OIPENEIATh KAUECTBEHHbBIN U
KOJIMYECTBEHHBIN COCTaB
BEILECTBA [10 XUMUYECKON
bopmyure;

— BBIYUCIIATH OTHOCUTEIIBHYIO
MOJIEKYJIIPHYIO MacCy BEUIECTBA;
MacCCOBYIO JOJIF0 XUMUYECKOTO
aJIeMeHTa o (hopmyIie
COCIMHECHMUSI.

WNuctpykrax mo 1/6
[IpakTuueckas pabora Ne
1 «lIpuemsl
oOpartmeHus ¢
J1a00paTOPHBIM
000py/1I0BaHUEM.»

JlaboparopHoe obopyoBaHUE
NIPY UCTIOJIb30BaHUM Ha
71a00paTOPHBIX .OMBITAX H
IPAKTUYECKUX padoT.

YMeTb/3HaTh yMETh UCIIOJIb30BATh
Ha IIPAKTHUKE.

WNucTrpykTax no 1/6
[TpakTuueckas padora No
2 «Habmonenust 3a
W3MEHEHUSIMU ,
MPOUCXOASAIIUMH C
rOpsIIIe CBEUEH, U UX
ONHMCaHUE.»

dusznueckre U XUMHIECKIE
SIBJICHHUC.

VMmeTs/3HAaTh:
N3MeHeHHsT TTPOUCXOISIINE TIPH

TOpPCHNU BCIICCTB.
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HNuctpykTax mo 1/0

[Tpouecc punbTpoBaHwMS.

VYMeTs/3HaTh:

CBOICTBA 3JICMEHTOB.
M3MeHeHune CBOMCTB
XUMHYECKHUX DIIEMEHTOB
0 Tpymnam 1
MEPUOJIAM...

AJIEMEHTOB B IEPUOINYECKON
cucteme /.M. Menzaeneena.
HN3meHeHune CBONCTB XUMHYECKUX
AJIEMEHTOB B IIPEAENax MaJbIX
MEPUOI0OB U IJIaBHBIX MOATPYIII.

7 [IpakTuyeckas pabora No | BeIapuBaHUS paCTBOPEHUS Pa3znensth cMecu BelecTs.
3 «Ouucrka BemectB. Cmecu.
3arps3HEHHON
MOBApEHHOM COJIH.
(Oy3yH).»
Tema |. ATOMBI XUMHYECKHX 3JIeMeHTOB (9 yacoB)
OcHOBHBIE CBEICHUS O [TnanerapHast MOZIENIb CTPOCHUS 1. Mogenu aToMoB 3HaTh U IOHUMATh OHATHE:
8 CTPOEHHUH aTOMOB. aToMa. XUMHUUYECKHX JJIEMEHTOB. | «XUMHUYECKHUM 3JIEMEHT)
CtpoeHue aTOMHBIX Cocras aroma: s1po (IPOTOHBI, JI.3 Mogenuposanue YMers!
AACP. N3oTombl. Hef/'ITpOHbI) " DJICKTPOHBI. I[IpUHIMIIa JNEUCTBUSA — 00BACHATH Q)Hgnqecm/ﬁ/’[
N3oTomnbl. XUMUYECKUHN 2TIEMEHT. | CKaHUPYIOILIETO CMBICJI ITOPSIIKOBOI'O HOMEpa
MHUKpOCKOIIA. XUMHYECKOT0 2JIEMEHTA,;
— XapaKTepu30BaTh COCTaB
aTOMOB.
9 OnexrpoHsl. CTpoeHune OneKkTpoHHas 000J04YKa aTOMA. . Tlepuonnyeckas
AJEKTPOHHBIX 000JI04eK | DHEPreTUuYecKue ypoBHU CHCTEMAa XUMHYECKIX
aTOMOB XMMHUYECKUX (3aBepILIEHHBIH, snementos J1. 1.
anemeHToB.Nel-Ne20 HE3aBEpPILIECHHBII). M
eH/eneeBa
Merammueckue u CtpoeHue 3IIeKTPOHHBIX YMers:
10 HEMETAJIINUYCKHE o0oJyouek aToMoB  nepBbIX 20

— COCTaBJISITh CXEMBbI CTPOEHUS
aTOMOB NepBbIX 20 AIEMEHTOB B
MIEPUOIUYECKON CHCTEME;

— OOBSICHATH: PU3NUECKUI
CMBICII HOMEPOB IPYIIIHI U
Mepro/Ia, K KOTOPhIM
npuHaUIeXKUT 31emMeHT B [ICXD
J.. Menneneena;

— 3aKOHOMEPHOCTH U3MEHEHUs
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CBOMCTB 2JIEMEHTOB B npeaciax
MaJIbIX MEPHUOAOB U I'TaBHBIX

HOJIPYIIIL.

Honnas cBs3b.

XUMHAYECKUN TUKTAHT: «3HAKU

HpI/IMCHHTB 3HaHHsA O

11 XAMHYECKHUX AJIEMEHTOBY. (hU3HUECKOM CMBICTIE
PuU3NYECKUN CMBICII TOPSIAKOBOTO HOPSIIKOBOT'O 3JIEMEHTA, HOMEpa
AJIEMEHTA, HOMEPA IPYIIIbI, CPYIIbI, HOMEPA MEPUOJIA; O
HOMEpA Meproaa; NPUUNHBI IPUYMHAX U3MEHEHUS CBOWCTB
M3MEHEHUSI CBOMCTB XUMHUYECKUX XUMHUYECKUX IJIEMEHTOB B
3JIEMEHTOB B NIEPUOJIaX U nepuoAax M rpymnmnax, 0O0bsCHATh
rpynnax, OpMyJIUPOBKY 3aKOHOMEPHOCTH U3MEHEHUS
MEPUOIUYECKOr0 3aKOHA TIOHITHE CBOMCTB 3JIEMEHTOB B IIpe/iesiax
MOHA, 0COOCHHOCTU HOHOB, MaJIbIX TIEPHOJIOB U TJIABHBIX
o0pa3oBaHHbIE aTOMaMU HNOATPYIIIL.
METAJJIOB U HEMETAJIIOB. CocTaBisTh cXeMbl 00pa30BaHUs
[Tonsitie 06 NOHHOM CBSI3H. MOHHBIX COEIMHEHMI.

KoBanenTtHas BzaumopeiictBue aTomoB . Monenu 3HaTh ¥ IOHUMATh MOHATHS:

12 HETOJISIpHAsl XUMHUYECKasi | XUMUUYECKHX JIEMEHTOB — KPUCTAJUTMYECKUX «XMMHYECKasl CBSA3bY», «aTOMHAas
CBs3b. B3auMoieiicTBHE | HEMETAJUIOB MEXKy COOOM. peleToK aiMas3a u WJIA KOBAJICHTHAS CBSI3bY,
aTOMOB 3JIEMEHTOB- KoBanieHTHas HenonsipHasi.. rpadwura. «OJMHAapHas, IBOMHAs U TpoilHas
HEMETAJIOB MEXIY DIIEKTPOOTPULIATETHHOCTb. CBSI3NY, «JINHA CBA3W,
coboit «ANIEKTPOHHAS U CTPYKTYpHas

(bopMyIIBI».
YMmeTb
ONPEAEIISITH KOBAJEHTHYIO CBA3b B
COE/IMHEHMSIX;
KoBanentHas nonsipuass | KoBaJieHTHass HeNoJisipHas U JI.4 U3roroBnenue 3HaTh ¥ IOHUMATh TOHATHUS:
13 XUMUYECKast CBSI3b KOBAJICHTHAs MOJISIpHAsi CBS3H. Mo/IeJIel MOJIEKYIT «KOBAJICHTHBIE HETIOJSIpHAS U

OWHAPHBIX COCTUHECHUM.

IMoJIApHasA XUMHUYECKUEC CBA3NY,
«YaCTHYHBIN 3apsaa» U
«BaJICHTHOCTBH».
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YMers:

— COCTaBJIATH CXEMBbI
00pa3oBaHM KOBAICHTHBIX
CBs3CH;

— OIpPEIeNATh BAJICHTHOCTH
aTOMOB XMMHYCCKHX 3JIEMCHTOB
o popMynam.

Meramnueckas B3anmopencreue atomMmoB 3HaTh ¥ NOHUMATH MOHSTHE:
14 XUMUYECKasl CBS3b METAJIJIOB MEXKIy co00il — «METAJJINYECKasL CBA3bY.
o0Opa3oBaHHe METaNINYECKON YMeTh onpenensaTh TUII

cBs3u. O600IIeCTBIICHHBIE XUMHUYECKOM CBA3U B METAJUIAX.

AJIEKTPOHBI.

O06o01enue u Pemenne ynpaxxHeHHit
15 cucreMarusanus 3HaHu | [loAroToBKa K KOHTPOJIBHON
o Teme |. «kATombl pabore
XUMHUYECKUX 3JIEMEHTOB)»
KonTponbHast padota Ne | BeIIOJIHEHHE 3a/laHUI B BUJIE VH]I.3a1aHU
16 1 o teme |. «AToMBI TECTOB.
XUMHUYECKUX 3JIEMEHTOB)»
Tema 2. IIpocTtbie BemmecTBa (6 4acoB)
[IpocTeie BemecTBa — ITonoxenue anemenToB MetayioB | JI.S. Komnexuus YMeTs:
17 MeETaJlIbl B IICXD JI.1. Menneneepa METaJlIOB, — XapakTepu30BaTh CBSI3b MEKIY

CtpoeHne aTOMOB METAJIJIOB. 03HAaKOMJICHHE. CTPOCHHUEM U CBOWCTBAMHU

O6mue ¢puznueckre cBOcTBa METaJIJIOB,;

METaJIJI0B. — HUCIOJIb30BaTh MPHOOPETEHHBIE
3HAHUA VISl KPUTUYECKON OLICHKU
nH(popMaluK 0 MeTaax,
UCIIOJIb3YEMBIX B OBITY.

[IpocTeie BemecTBa — [TonmoxeHne 31eMEeHTOB JI.6 Konnekuus YMeTs:
18 HEMETaJIJIBI. HEMETAJIIOB B IEPUOJUYECKON HEMETAJIOB, — XapakTepHu30BaTh IOJIOKEHHUE

CUCTEME. 03HAaKOMJICHHE. HEMETAJIJIOB B IEPUOINYECKON

CtpoeHue aToOMOB HEMETAILJIOB
KoBanenTHast HenonsipHas CBS3b.
duznueckue cBoiicTBa

CHCTEME;
— CTPOEHHUE aTOMOB HEMETAJLIOB.
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HEMETaJIOB. AJUIOTPONUS.

KomnuectBo BemecTBa

KomnuectBo BemecTsa u

3HaTh ¥ IIOHUMAaTh XUMUYECKHE

19 .Moub. Monsipaast Macca. | €QUHUIIBI €r0 U3MEPEHHUSL: MOHSITUS: «MOJIbY» U «MOJISIpHAS
«MOJTBY, «MMOJIb» U «KMOJIb. Maccay.
[Tocrosinnast ABorajipo. YMeTh BBIYUCTATH MOJISIPHYIO
MounsipHast macca. MacCy ¥ KOJIMYECTBO BEIIECTBA.
Mounsipabiii 00beM razoB | [lonstue o MonsipHOM 00beMe 3HaTh U IOHUMATh XUMHUYECKOE
20 ra3zoB. HopmaiibHbie yciioBusl. MOHATHE: «MOJISIPHBIA 00BEM.
CnencrBue 3akoHa ABOTrajpo. YMeTh BBIYUCTIATD:
Brinonnenue ynpaxHeHui ¢ — TI0 KOJIMYECTBY (Macce)
UCIIOJIb30BAaHUEM MOHATHH: ra3000pa3HOro BEIIeCTBa €ro
«00BEM», «MOJIbY, «KOJIHMYECTBO 00BeM;
BEIIIECTBAY», «MACCa», «MOJSPHBII — 10 00BEMyY Ta3000pa3HOTO
00BbeEM». BEILIECTBA €r0 KOJIUYECTBO
(maccy).
OcHoOBHbIE U Pemmenue 3a1a4 u ynpaxxHeHUA. YMeTs:
21 npou3BoaHbIe equHulibl | [IpoBepounas pabdora.
U3MEPEHHS MACCHI. BBIYHCIIATE | P/3
KomnmaecTBa 1 o0beMa
BEIIECTBA.
22 Pemenue 3amau ¢ Pemenue 3amau u yrnpaxxHeHUH. YMers:
HCIOJIb30BaHUEM
MOHATHI «KOJMYECTBA BBIYHCIIATH H /3
BEIIECTBAY, «MOJISIpHAs
Macca», «MOJISIPHBIN
00BeM», IOCTOSTHHAS
ABOrazipo.»
Tema 3. CoennHeHHsI XMMHUYECKHX 3JIeMeHTOB (14 yacoB)
CremneHb OKHCIECHUS YMeTs:
23 OcHoBbl HOMeHKJIaTyphl | [loHATHE O cTENeHN OKUCIEHHUS. — Ha3bIBaTh OMHApHbBIE

OMHAPHBIX COCTMHECHUM.

OrnpezenieHne CTeneHu
OKHCJIEHHS B OMHAPHBIX

COEIMHEHUS 110 UX XUMUYECKUM
bopmynam;

coenuuenngax. CocraBieHue

— ONPCACIIATH CTCIICHD
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(bopMysIbl OMHAPHBIX COEAMHEHUIN
10 CTEIIEHU OKUCIICHHMS, OOLIMIA
cnoco0 ux Ha3BaHus. buHapHbIC
COCTMHEHUS METAJUIOB U

OKHCJICHHSA JJICMCHTOB B
COCOANMHCHUAX.

HEMETAJUJIOB.
Okcuppl. Oxkcupl u neryune Bogopojansie | JI.7 Komnekuus 3HaTh ¥ MOHUMATD
24-25 COCTUHEHUSI: OKCHJIOB, 03HAKOMJICHUE. | XUMUYECKOE MOHITHE: «OKCHIBI»
CocraBieHrne XMMHUYECKUX JI.8 O3HakoMIiIeHHE CO YmMmets
dbopmyin, ux HazBaHue. PacueTsl CBOICTBaMM aMMHaKa. Ha3bIBaTh OKCHJIBI 110 UX
1o (opmyrnam OKCUIOB. bopmymnam;
OTIpE/ICIISATh CTETIEHb OKUCIICHUS
9JIEMEHTOB B OKCHAX;
COCTaBIATh (OPMYIIBI OKCHJIOB.
OcHoBaHus CocraB u Ha3Banue ocHoBaHui. | Jl. OOpa3upsl mienouet u 3HaTh/IOHUMATH
26-27 Ux xnaccudukarms. HEPacTBOPUMBIX —XUMHUYECKUE TTOHSATHUS:
WuaukaTopsl. OCHOBaHUHU. OCHOBaHUS, ILIEJI0YH.
Ymerb
V3meneHue okpacku -Ha3bIBaTh: OCHOBAHUS M0 UX
HHIMKATOPOB B dopmyam
ICTOYHO CPEAC. -COCTaBJIATh: XMMUUECKUE
JI.9 KayectBeHHas (opmyser ocHOBaHNH
peakuys Ha YIJIEKUCIIBIN
ras,
Kucnotst CocraB u Ha3BaHME KUCIOT. VX J. O6pa31iibl KUCIOT. 3HaTh/IOHUMATh
28-29 knaccuukanus. Maaukaropsl. JI.10 Omnpenenenuie pH -XMMUYECKHUE TIOHATHE: KUCIIOTA,
pPacTBOPOB KHUCIIOTHI, I1€710Yb.
LIEJI0YH U BOABL. YmeTb
JI.11 Omnpenenenne pH - Ha3bIBaTh:

JIMMOHHOTO U SIOJIOYHOTO
COKOB Ha Cpe3e IJI0JI0B.

KHCIIOTHI IO UX hopmynam
-COCTaBJISTh: XUMHUECKHUE
(hopMyITBI KUCITIOT

- OMpEAETATh: KUCIOTHI IO UX
dhopmynam.
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Comnu, Kak Mpou3BOIHBIE

CocTaB 1 HOMEHKJIaTypa COJIEH.

JI.12. O3HakoMJIEHUE C

3HaTH/TIOHUMATH

30-31 | KMCHOT U OCHOBAHHIA. Cocrasnenue GopMyI1 CoieH. KOJUICKIIUEN COJIEH.. -XUMHYECKOE MOHATUE: COb
YMmerb
- Ha3bIBATh: COJIU IO UX
dhopmynam
-COCTaBJISITh: XUMUYIECCKHE
hopmysl coneit
- OIIPEIENSATh: COJIU 110 UX
hopmynam.
AmopdHbIE 1 BeniectBa MoJIeKyISIpHOTO . Monenu 3HATH/TIOHUMATH
32 KpUCTATTNYECKHE CTpoeHUS. 3aKOH MOCTOSIHCTBA KPUCTAITTUYECKUX -3aKOH TOCTOSIHCTBA COCTaBa
BELIECTBA. BeulecTB. MoJieKysIpHbIE, pEIIETOK. BEIIECTB
Kpucrannnueckue HMOHHbIE, aTOMHbBIE U YmMmeth
PEIIETKH. MeTaumueckue kpucrammueckue | J1-13 O3Hakomnenue ¢ -XapaKTePU30BaTh: CBS3b MEKIY
penieTKku. 3aBUCUMOCTh CBOMCTB KOJUICKIMEH BEIIECTB C COCTaBOM, CTPOCHHUEM U
BELIECTB OT TUIIA pa3HBIMH THIIAMHU CBOMCTBaMHU BEILECTB.
KPUCTAITNYECKON PELIETKH. KPHCTATHICCKOI
pewmerku. M3rorosiieHue
MozeIen
KPUCTAIITUIECKHIX
PEIIETOK.
UucTsie BelecTBa u [TonsiTHe 0 YMCTOM BEIIECTBE U . O6pa3iel cMeceid. YMeTsb.

33 cMecH cMmecH, ux omnuue. [Ipumepst JI. 14. O3HakoMJIeHHE ¢ | - 0OpamiaTbes ¢ XUMHUECKON
cmeceil. CnocoObl pazfenenus o0Opa31aMu TOpHbIX MOCyA01 U J1abopaTOPHBIM
cmeceil. OUnCTKa BEIIECTB. HIOPOI. 000pyJIOBaHUEM.

MaccoBast u 00beMHast ITonsiTHE O 10JIE KOMIIOHEHTA B YmMmers
34-35 | momm KOMIIOHEHTOB cMecHu. Briuncienne MmaccoBoit

cMmecH (pacTtBopa)

JOJIM KOMITIOHCHTA B CMECCH.

- BBIYUCIIATH: MacCOBYIO JIOJTIO
BEIIIECTBA B pacTBOPE.
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Kontponbnas padota No

. BLIIIOJIHEHHUE 3aJaHUN B BUIE

WH/I.3a0aH1

36 2 TECTOB.
«IIpoctbie BemecTna.
Coenunenus
XUMHYECKUX 3JIEMEHTOBY
Tema 4. U3meHenusi, npoucxoasimme ¢ Bemecrsamu (13 yacos)
du3nyecKue sIBICHUS B ®Pu3nyecKue BICHUS. . ®unbTpoBanue, 3HaTh/IOHUMATB!
37 XUMHH BBIITAPUBAHUE JleTuTeNIbHAas
Bo3sronka iona BOPOHKA,BO3TOHKa3BbIIAPUBAHUE,
[TnaBnenue napaduna (bunpTpoBaHUE, TUCTHILIAINUA,
NeperoHka HeQTu..
XUMHYECKUE SIBIICHUS. [TonsiTHE O XMMHUYECKUX . Pazaenenune cmecu
38 SIBJICHUSX U UX OTJINYIUE OT MOPOIIKOB Keje3a u 3HaTh/TIOHUMATH
(UBUYECKUX SBJICHUH. cepnl. BzauMojelcTBue | -XMMHYECKUE MOHSITHUSA:
Xumnueckas peakuus. [IpusHaku | skenesa ¢ cepou. XUMHUYECKast pEaKLus,
U yCIIOBUS MPOTEKAHUS ['openue maruus, KJaccu(uKanus peakiui
XUMUYECKHUX PEaKIIU. B3aUMOJICCTBHS (’K30TepMUYECKHE U
DK30TEPMUYECKUE U Mpamopa ¢ COJISTHON SHJOTEPMUUYECKHUE PEAKIIHH ).
SHJIOTEPMUYECKUE PEAKIUU. KHCJIOTOH.
3aK0oH COXpaHEHUs 3aKoH COXpaHEHUsI MaCChl 3HaTh/TIOHUMATH
39 MacChl BEIIECTB. BemiecTB. [IoHATHE 0 XUMHUYECKOM -3aKOH COXPaHEHHUsS MacChl
XUMHYECKUE YPAaBHEHHS | YpaBHEHUHU. 3HAYCHHE UHJICKCOB BEIIECTB
u k03pdurmenTos. CocTaBieHne YmeTh
YpaBHEHUN XUMUYECKUX PEAKIUH. - COCTaBJISATh: YpaBHEHUS
XUMUYECKHUX PEaKIUu.
Pacuetsl mo xumudeckum | PemeHne pacueTHbIX 3a4ad. Ymetb
40 YPaBHEHUSIM. - BBIYMCIIATE: KOJIMYECTBO

BEIIIECTBA, MAaCCy WM 00BEM TIO
KOJIMYECTBY BEIIECTBA, 00BEMY
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WM Macce PeareHToB UK
IIPOJYKTOB PEAKIMH.

PeaKHI/II/I Pa3I0KECHUA

CyIIHOCTh peaKLMil pa3a0KeHUs

3HaTL/TIOHUMATH

41 CKOpPOCTh XUMUYECKOMN peaKIuu. - XUMUYECKOE MOHSTHUE:
Peakuu coenunenus CymHocTh peaknuu coenunenus. | JI.1S ITpokanusanus KJaccu(pUKaIys peakiui
42 Karanutnueckue u M€Y B IUIAMEHHU YmeTh
HEKaTaIUTUYECKHe, OOpaTUMbIe U | CIUMPTOBKH. -OIpEeeNsATh: TUITBI XUMUYECKUX
HEe 00paTUMBbIe peaklnu. JI.16 3amenieHust MEIU B | PEAKLMii I10 YUCILY U COCTABY
Peaxnmu 3amernienns Peaxnu 3amemenus. Psn pacTtBope cynbdara Meau | UCXOIHBIX U MOTYyICHHBIX
43 aKTUBHOCTH METaJJIOB. (IT) sKene30M. BEILIECTB;
-peuiarthb 3a/1a4u, CBSI3aHHBIE C
pacueraMu 1o ypaBHEHUSM
44 Peakiiun obmena Peakiuu oobmena YcnoBus XUMHUYECKHUX PEaKIIUH.
IIPOTEKaHUs peakuii oOMeHa B
pactBopax 110 koHua. [IpaBuio
bepromnne.
Tunel XUMHUECKUX XUMHYECKUE CBOWCTBA BOJBI. YmMmeth
45-46 | peakumii Ha IpUMeEpe THUIIBI XUMHYECKUX PEAKLIAM. - XapaKkTepu30BaTh: XUMHUUECKUE
CBOMCTB BOJIBI. CBOICTBA BOIBI
-COCTaBJISITh: YpaBHEHUS
XUMHYECKHUX PEAKIINN
XapaKTepU3YIOIINX XUMHUYECKHE
CBOMCTBA BOJBI U ONPENEIATh UX
TUIL.
47 » IIpakTruueckas pabora | BelumcnsaTte Maccy caxapa U YmMmers
Ne 4. «IpuroroieHue 00BbeM BOJbI HEOOXOAMMBIE IS -Mcnonp3oBaTh MpuoOpeTEeHHBIE
pacTBopa caxapa ¢ IIPUTOTOBJIEHHS PaCTBOpA. 3HAHUS JUIsl IPUTOTOBIICHUS
3aIaHHON MacCOBOM PacTBOPOB 3aJaHHOM
JI0JIEN paCTBOPEHHOTO KOHLIEHTPALINH.
BEIIECTBA.)»
48 HNuctpykTax mo 1/0 [Ipr3HaKU XUMUYECKUX PEAKIIHI. YMeTh/3HATh:
[TpakTuyeckas pabora Ne PaGorats ¢ nabopaTopHbIM
5 «lIpusHaku 00opynoBaHUEM.
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XHUMHUYCCKUX peaKHHﬁ.))

HaOmronare 3a cBOMCTBAMU
BELLIECTB.

O06001IeHne 1

Pemienue 3amayd v ynpaxxHeHUH.

VYMeTs/3HaTh:

49 cucTeMaTu3alus 3HaHu! H3MeHenus npoucxoasme
. «I3MmeHenus,
IIPOUCXOSAIINE C
BELIECTBAMU
Tema 5. PacrBopenue. PacTrBopsi. CBoiicTBO pacTBOPOB J1eKTPOIUTOB. (19 yacoB)
OcHOBHBbIE TIOJIOKEHUS OcHOBHBIE TIOJIOKEHUS TEOPUU JI.17 B3aumoneiictBue YMeTb/3HaTh:
50 TeOpuu INEKTPOIIUTUYECKON pacTBopa XJIopuaa - OOBACHATH: CYLTHOCTh peaKIHii
ANEKTPOJIUTUYECKON nuccouuanuu MoHHble HaTpUs U HUTpaTa MOHHOT0 0OMeHa
nuccounanuu Monuele ypaBHeHHUs. Peakuuu MOHHOTO cepedpa. - OIIPENEISITh: BO3MOKHOCTD
YPAaBHEHHUH.. oOMeHa uayIue 10 KOHIA. JI.18 [Tonyuenue He IIPOTEKaHUsS PEaKIUi HOHHOTO
pacTBOpH  MOTO oOMeHa 710 KOHIIA.
THJIPOKCUIA U -COCTaBJISITh: IOJIHBIE U
B3aMMOJEICTBHE €ro ¢ COKpAIIICHHBIE HOHHBIE
KHCJIOTaMU. ypaBHEHHUs peakuii ooMeHa
Kucnotsl, ux OmnpeneneHne KUCIOT KaKk JI. 19.B3aumopeiictBue | YMeTh/3HaTh:
51,52,5 | kmaccudukamnus u anekTposinToB. Kitaccupuxkarnmst KHCJIOT C OCHOBAHMUSAMHU. | - Ha3bIBAaTh KHUCJIOTHI
3 cBoiicTBa B cBere TO/I. KHUCJIOT IO pa3InYHBIM JI.20 B3aumoneiictBue - XapaKTepU30BaTh: XUMUYECKHUE
npusHakaM. TUIIHYHBIE CBOMCTBA | KpCIIOT ¢ OKCHIAMU CBOMCTBA KHUCJIOT.
KHCJIOT: B3aUMOJIEHICTBUE UX C METALIOB. J1.21 - ONIPENIEIATE: BOSMOXKHOCTB
MeTaJlJlaMi, OCHOBHBIMH Baanmopeitctare xucyor | MPOTEKAHAA THIHTHBIX peakiuii
OKCHJAMH, OCHOBaHUSIMU U KHCJIOT.
consiMu. Psj HanpsbkeHust ¢ MCTaJlTaMH.
METaILIOB JI.22 B3aumoneiictBue
KHCJIOT C COJISIMU.
OcHoBaHus, ux OmnpeneneHne OCHOBaHUMN Kak JI. 23. B3aumoneiictBue | YMeTh/3HaTh:
54,55,5 | knaccudukamus u anextponutoB. Knaccudukarmst IIEJI0YEH C KUCIIOTAMH. - Ha3bIBaTh OCHOBAHUS:
6 cBoiictBa B cBete TO/I. ocHoBaHui. Tunuunsle cBoiictBa | JI. 24. BzaumoneiictBue | - XapakTepH30BaTh: XUMHUECKUE

OCHOBaHMIT;, B3aNMOJIEHCTBHE C
KHCJIOTaMU (peakuus

mieao4eil ¢ OKCHIaMH
HEMETAJIJIOB.

CBOMCTBA OCHOBAHMIA.
- OMIPEACIIATH: BO3MOXKHOCTb
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HEUTpaIu3aIun),
B3aMMOJICHCTBHE MISJIOUEH C
pacTBOpaMHM COJIEH U OKCUIAMHU
HeMeTaJlIoB. Pa3znoxxeHue
HEPaCTBOPUMBIX OCHOBAHHIA.

JI.25 B3auMogerlicTBue
IIEeI0YeH C COISIMHU.
JI.26 [lonyuenue u
CBOMCTBa
HEPaCTBOPUMBIX
OCHOBaHHIH.

MPOTEKaHUs TUITUYHBIX pEeaKIUid
OCHOBaHUH.

Okcupl, BX

CocraB OKCHJIOB, HX

JI. 27. B3zaumopeiicteue

Ymern

57-58 | knaccudukanusa u Kiaccuukamms OCHOBHBIX OKCHIIOB C - Ha3bIBaTh OKCHU/IbI
CBOMCTBa HecoJeo0pa3yroue u KHCJIOTaMHU. - OIPEIENSATh: MPUHAICKHOCTh
coneoOpa3yromue (kucinotueie 1 | JI. 28.B3aumopeiictBue BEIIECTB K KJIACCYy OKCHJIOB
OCHOBHBIC). CBOHCTBA KUCIIOTHBIX | OCHOBHBIX OKCHJIOB C -XapaKTePHU30BaTh: XUMHUYCCKHE
1 OCHOBHBIX OKCH/IOB. Bonou. JI.29 CBOMCTBA OKCHIOB.
BzaumopeiicTBue
KHCJIOTHBIX OKCHJIOB C
IIEJI0YaMH.
JI1.30 B3aumonetiictsue
KHCJIOTHBIX OKCHIOB C
BOJIOM.
Comn, ux Ornpenenenne comeil Kak JI.31 B3aumoneiictBue YmMmetb
59,60,6 | xmaccuduxamnus u ANEKTPOJIUTOB. XUMUUYECKHE COJIEHA ¢ KUCIIOTAMHU. - Ha3bIBaTh COJIU.
1 cBoiicTBa B cBete TO/I. CBOMCTBA COJIeH, 0COOCHHOCTH JI.32 BzaumoseiictBue - OTIPECIISTh:
B3aMMOJICHCTBUS C METaJIJIaMHU. COJICH C IIeIOYaMH. MPUHAJJIEKHOCTD BELIECTB K
BsaunMogelicTBue ¢ KHCIOTaMH, JI1.33 Bzanmoneiictsue KJIaccy cojiei
nienoyamMu 1 cossimu (paboTa ¢ COJICH C COIISIMU. - XapaKTepu30BaTh:
TabynLel pacCTBOPUMOCTH) JI.34 B3aumoneiictBue XUMHYECKHE CBOICTBA COJEH.
COJIEH ¢ MeTaIaMHu.
62-63 | OxucnuTenbHO- [ToHsiTHE OKUCIIEHUE U yMETh/3HATh
BOCCTaHOBUTEIIbHBIC BOCCTAHOBJICHUE, OKHCIIUTEIIN U - XUMHYECKHE OHATH:
peaknun BOCCTAHOBHUTEIIH, OTIPEICIICHUE OKHCJIMTENh H BOCCTAHOBUTED,

CTCIICHU OKHUCJICHUA 3JICMCHTOB.

OKHCJICHUE U BOCCTAHOBJICHHUE.
- ONIPEAEIIATh: CTENEHb OKUCICHUS
3JIEMEHTA B COCIMHEHUH, THUII
XUMHUYECKON PEaKIUU 110
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U3MCHCHUIO CTCIICHU OKHCIICHHA
XUMHUYCCKUX 3JICMCHTOB.

HNucTpykTax mo 1/0 CBoiicTBa coJIeH. YMeTh:

64 [TpakTudeckas padora No -paboTaTh C 1abOpaTOPHBIM
6 «CBolicTBa O60py,Z[OBaHI/IeM;
SJICKTPOIUTOB.) - HAOJTIOIaTh 32 BEICCTBAMH.

65 KonTponbHast pabota No | BHIIIOTHEHHE 33aJJaHUH B BUJIC WH]I.33/TaHHUSL.

4. «Peakiiuu HOHHOTO TECTOB.

oOMeHa ¥ OKHCITUTEIILHO-

BOCCTaHOBUTEJIbHbBIE

peaKIm

I'enetnueckas cBs3b [ToHsiTHe 0 reHETUYECKOHN CBSI3H U YmMmeth

66 MEXy Kiiaccamu TEHETUYECKUX PsiIax METAIOB U - XapaKTepU30BaTh: XUMHUICCKUC

BEIICCTB HEMETAIJIOB. CBOICTBa OCHOBHBIX KJIACCOB
HEOPTaHWYECKUX BEIIECTB
- COCTaBJIATh: YPAaBHEHHUS
XUMHYECKUX PEAKIIUH,
XapaKTepU3YIOIINe CBONCTBA
HEOPTaHWYECKUX BEIECTB.
[TpakTuueckas pabota No | penieHre SKCIIepUMEHTATbHBIX YMeTh/3HaTH:

67 7 «Pemienue 3a/1a4 Ha CBOMCTBA OCHOBHBIX - oOpamarbces ¢ XMMHUYECKON
AKCIIEPUMEHTAITBHBIX KJIACCOB COETMHEHUN U MOCY/ION M peaKTHBAMHU.
3a1a4u» KaueCTBEHHBIX PEAKIUH. - XapaKTepU30BaTh: XUMUUECKHE

CBOICTBa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUH.

68 HToroBast KOHTpOJIbHAS
paborta

69 Pabora Hay ommOKkaMu
Hrorosoe 3anstue BrinosniHeHue ynpaxxHeHuii Ha YMeTs:

70 FeHETUYECKYIO CBs3b. Perenue -pemars 3a1a4H.

pacyeTHBIX 3a/1a4 Ha BBIYUCIICHUE
110 YPAaBHEHHSIM PEaKIUI.
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Xumuda 9 kiaacc (2 4 B Hege10; Beero 68 4.)

IloBTOpEHUE OCHOBHBIX BONPOCOB Kypca

8 ki1acca u BBeleHMe B Kypc 9 KJacca

XapakTepuCTUKA 3JIEMEHTa MO €ro MOJOXKEHUIO B MEPUOJUYECKOM cucteme xumuueckux siaeMmeHToB [[. M. MenaeneeBa. CBOMCTBa OKCHJIOB,
KHCJIOT, OCHOBAHHI U COJIEH B CBETE TEOPHUH JICKTPOIUTUUECKON AUCCOLUALINM U TTPOIIECCOB OKUCIICHUS-BOCCTaHOBIEHUS. [ eHeTHUecKue psijibl MeTasuia u
HeMeTaJlIa.

[TonsiTHE O MEPEXOTHBIX dIEeMEHTaX. AM(OTEPHOCTh. [ eHETHYeCKHIA s/ MEPEXOTHOTO dJIEMEHTA.

[Tepunoauueckuii 3aKOH U NMEPUOAMUECKAS CUCTeMa XUMHYeCcKuX 371eMeHToB JI. M. MeHeneeBa B cBeTe yUeHHs O CTpOeHUHU aToMa. VX 3HaueHue.

JlaGopaTopHublii onbIT. 1. [lonyduenne rugpokcuia MMHKA U UCCIIEIOBAHUE €r0 CBOMCTB.

TEMA 1

MeTanisl

[TonoxkeHne MeTaIOB B NEPUOAMYECKON cUCTeME XMMHUYecKux vieMeHToB J[. M. MenneneeBa. Meraummueckass KpUCTAUIMYECKash pEIIETKa U
MeTajuIn4yeckas Xxumuueckas cBsa3b. OOume ¢usnueckue cpoiictBa MetayioB. CriiaBbl, X CBOWCTBA M 3HaueHUE. XMMHUYECKUE CBOWCTBA METANJIOB KaK
BOCCTAHOBUTEJEH. DJNEKTPOXUMHUYECKUN P HaPsDKEHUH METAUIOB M €ro MCIOJIb30BaHHUE JI XapaKTEpPUCTUKU XUMHUYECKUX CBOMCTB KOHKPETHBIX
MeTau1oB. Crioco0bl MOTY4YEHUS METAIIOB: ITUPO-, THJIPO- U 3JIeKTpoMeTatyprus. Koppo3us MeranioB u cnocodsl 00pb0bI ¢ HEll.

OOmas xapakTepHUCTHUKaA METOYHBIX MeTasioB. Metawsl B ipupoje. O0uue cnocods! ux nonydenus. Ctpoenue atomoB. [llenounsie
METaJuIbl — MPOCThIE BEIECTBA, UX (PU3NYECKHE U XUMHUYECKHE CBOWCTBA. BakHeiline coeaMHEHUs MIETOYHBIX METAIJIOB — OKCHJIbI, THIPOKCUABI U
COJIH (XJIOpHIbI, KapOOHATHI, CyIb(aThl, HUTPATHI), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM Xo3siicTBe. KanuiiHble y1oOpeHus.

O6mas xapakTepucTuka 3JeMeHTOB rinaBHod moarpynnel |l rpynnei. Crpoenue atomoB. lllenodnosemenbHble MeTalIbl —
MIPOCThIE BEUIECTBA, UX (PU3MUECKHE U XUMUYECKHE CBOMCTBA. BakHelne coeAMHEHNs IETOYHO3EMENbHBIX METANIOB — OKCH/[IbI, TUIPOKCHU/IBI U COJIH
(xopubl, KapOOHATHI, HUTPATHI, CyNb(}aThl U GocdaThl), UX CBOWCTBA U IPUMEHEHHE B HAPOJHOM XO35HCTBE.

Anromunuii. Crpoenue aroma, pusndeckre U XMMUYECKHE CBOMCTBA MpocToro BemecTBa. COeTUHEHHUS alIOMUHUS — OKCUJ U THJIPOKCH], UX
am@oTepHbIii XapakTep. BaxxHeiimue conu amomunus. [IpuMeHeHne amoMUHMS U €T0 COETUHEHUH.

XKeneso. CTpoeHne aToMa, GU3MUECKIE U XUMHUUYECKHE CBOMCTBA MPOCTOro BemecTsa. [ 'eHerTnueckue psjapl Fe?* u Fe3*. KauecTBennsle peaknum
na Fe?* u Fe3*. Baxueitimue conu sxenesa. 3HaUueHNUE Kelle3a, ero COeAMHEHUH 1 CIIaBOB B IPUPOJIE M HAPOJHOM XO3AHCTBE.

JdemoncTpanuu. O6pasipl METOYHBIX U MEeT0YHO3eMENbHBIX MeTauioB. O0pa3iel crutaBoB. B3anMoeiicTBrue HaTpus, TUTHS U KaJIbIUs C BOJOM.
BzaumopeiicTBrue HaTpusi 1 MarHus ¢ KHCIOpoaoM. B3anmoneiicTBie MetanioB ¢ Hemetauiamu. [lonyuenne ruapokcunos xenesa (11) u (11).

JlaGopaTopHuble onbIThl. 2. O3HaKOMJICHHE C OOpa3lamMu MeTaioB. 3. BzammopelcTBHe METa)NIOB C pacTBOpaMU KHUCJIOT M cojied. 4.
O3nakomiieHHE ¢ 0Opa3laMy MPHUPOJIHBIX COEAMHEHH: a) HaTpus; 0) KaJlbLus; B) aIOMUHUS; T) xene3a. 5. [lomyyeHue rupokcua amOMUHHUS U €TO
B3aMMOIEiiCTBHE C PaCTBOPAMH KHCIIOT U Iienodeii. 6. KauecTBennble peakiuu Ha noHsl Fe?" u Fe3*,

33



TEMA 2

MMpakTukym Ne 1

CBolicTBa MeTAJIJIOB U UX COeIMHEHU I

1. OcymiecTBieHHe IEMOYKM XHUMHUYECKUX TNpeBpanieHuidi metamwioB. 2. IlomydyeHue U cBoiicTBa coeauiHeHU wmetawioB. 3. Pemenue
SKCIIEPUMEHTAJIBHBIX 33/1a4 Ha pacliO3HaBaHUE U MIOJIyUYE€HUE BEIIECTB.

TEMA 3

Hemerasibl

OOmass xapakTepUCTUKAa HEMETAJUIOB: TMOJIOKeHHEe B nepuoamueckoit cucteme J[. M. MeHnneneeBa, OCOOCHHOCTH CTPOCHHS aTOMOB,
ANEKTPOOTPHUIIATETLHOCTh KaK Mepa «HEMETaJUIMYHOCTUY, PAJ AJIEKTPOOTpHUIaTeTbHOCTU. KpucTananiyeckoe cTpoeHne HEMETalJIOB — MPOCTHIX BEIIECTB.
Annorponusi. Puznveckne CBOWCTBA HeMeTauI0B. OTHOCUTENBHOCTh MOHITHN «METAJUD», «HEMETAILI.

Bopopon. Ionoxenue B nmepuogudeckoi cucteme xumudeckux sinementoB Jl. . MenzaeneeBa. Ctpoenue atoMa U Monekynbl. Ousnueckue u
XUMHAYECKHE CBOWCTBA BOJOPOAA, €T0 MOTyYSHHE U IIPUMEHEHHE.

OOmas xapakTepucTtuka rairoreHoB. Crpoenue atromoB. [IpocTeie BemecTBa, WX (U3MUECKHE U XUMHYECKHE CBOHCTBAa. OCHOBHBIE
COEIMHEHUS TAIOTEHOB (TaJOr€HOBOJOPOBI M TAIOTEHHU/IBI), MX CBOMCTBA. KadecTBeHHast peakuus Ha XJopua-uoH. Kpatkue cBenenus o xiope, Opome,
¢dTope u noze. [IpumeHeHne raloreHoB ¥ UX COSAMHEHH B HAPOJTHOM XO3sICTBE.

Cepa. Crpoenue aroma, aJuIOTpOIUs, CBOMCTBA U mpuMeHeHue pomOudeckoii cepbl. Okcunsl cepsl (V) u (VI), ux nomydyeHue, cBoiicTBa U
npuMeHerne. CepoBOOpOHAsS U cepHUCTast KUCIOTH. CepHasi KUCIIOTa M €€ COJM, X MPUMEHEHHE B HApOJIHOM Xo3saicTBe. KayecTBeHHas! peaknus Ha
Cyib(aT-HoH.

A3zot1. CtpoeHue aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOrO BEIIECTBA. AMMHAK, CTPOEHUE, CBOMCTBA, MOJyuyeHrue u npuMeHeHue. Colu aMMOHUS,
ux cBoiictBa u npumeHeHue. Oxcuanl azota (I1) u (IV). AzoTHas kucnora, ee CBOCTBa U MpuMeHeHue. HUTpaTel 1 HUTPUTHI, TpoOJieMa UX COAEPIKaHUS B
CEJIbCKOXO03SICTBEHHON NPOAYKIIUU. A30THBIE YIOOpPEHMUSL.

®ocdop. Crpoenue aToma, aIOTPOITHsI, CBOiCTBa Oenoro u kpacHoro ¢ocdopa, nx npumeHenue. OcHOBHbIE coeauHeHus: okcu Gocdopa (V),
oprodocdopnas kucnora u pocharslr. DochopHbie yroOpeHus.

Yraepon. CtpoeHue aToma, ajJulOTpOIUs, CBOWCTBA aJUIOTPONHBIX Mojaudukanuid, npumeHenne. Oxcunsl yraepona (I1) u (IV), ux cpoiicta u
npuMeHeHrne. KauecTBeHHast peakiiys Ha yriIeKHCibli ra3. KapOoHaThl: KabluT, co/ia, OTAll, MX 3HAaYeHHE B IPUPOC U KU3HH YenoBeka. KauecTBeHHas
peaxius Ha KapOOHAT-HUOH.

Kpemuuii. Ctpoenue atoma, KpUCTAJUTMUECKUN KPEMHUH, ero cBolicTBa U mpuMmeHeHue. Oxcun kpemuus (1V), ero npupogHbsie pa3HOBUIHOCTH.
Cunukatel. 3Ha4eHUE COeIMHEHUH KPEMHHUS B )KUBOM 1 He>KUBOM npupoze. IloHsATHe 0 cuiIMKaTHONW MPOMBIIITICHHOCTH.

JemoncTpanuu. OOpasibl TAJIOTEHOB — IMPOCTHIX BENIECTB. B3amMoeiCTBIE TaIOTeHOB ¢ HATPUEM, aTIOMHHHEM. BBITeCHeHHE XJI0poM Opoma
WM M0J1a U3 PACTBOPOB MX COJIEH.

B3anmoaeiicTBre cepbl ¢ METaNIaMH, BOJOPOJIOM U KUCIOPOIOM.

B3anmoneicTere KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIBIO.
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[Tornomienue yriieM pacTBOPEHHBIX BEIIECTB WM Ta30B. BoccTaHoBneHue menu u3 ee okcuaa yriem. OOpasibl MPUPOAHBIX COEIMHEHUHN XJIopa,
cepsl, pocdopa, yriepoaa, kpemuus. O6pa3ubl BaXXKHEHIINX [T HAPOIHOTO XO3AUCTBa CyIb(PaToB, HUTPATOB, KapOoHATOB, GocdaTtoB. OOpa3Ibl CTEKIa,
KepaMUKHU, [IEMEHTA.

JlaGopatopuble onbIThbl. 7. KadecTBeHHass peakuus Ha xyopua-uoH. 8. KadecTBeHHass peakuusi Ha cyibdar-uosn. 9. Pacmo3nHaBanue conei
amMonus. 10. TlomyueHnue yriekucioro rasa u ero pacrno3HaBanue. 11. KadectBenHas peakius Ha kapOoHar-woH. 12. O3HaKOMJIEHHWE C MPUPOIHBIMU
cwirkarami. 13. O3HaKoMIIeHHE C MPOAYKIMEN CUJIMKATHOM MPOMBIIIIEHHOCTH.

TEMA 4.

IIpakTukym Ne 2

CBoJiCTBA HEMETAJVIOB M UX COeMHEHUI

4. Pemienue skcnepuMeHTaIbHbIX 3a7a4 1o teme «lloarpymnna kucimoponay. 5. Pernienue skcnepuMeHTalbHbIX 3a1a4 1o Teme «lloarpynmne! azora u
yriepoga». 6. [lonyuenue, cobupanue U pacro3HaBaHHE I'a30B.

TEMA 5

Oprannyeckue coeiNHEHUs!

BemectBa opranuueckue U HEOPraHWYECKHE, OTHOCHTEIBHOCTh IMOHSTHS «OpraHudeckue BemiecTBa». [IpuumHbl MHOro0Opas3usi OpraHUYECKUX
coequHEeHN. XUMHUYECKOE CTPOECHUE OPTaHUYECKUX COeAUHEHUN. MONeKyIsipHbIe U CTPYKTYpHbIE (POPMYJIIbI OPraHUYECKHX BEIIECTB.

MeraH u 3TaH: CTpoeHHE MOJIEKyJl. I openue meraHa u staHa. Jleruapuposanue staHa. [ I[pumenenue mertana.

XHUMHUYECKOE CTPOCHHUE MOJIEKYJIbI 3TUJIeHA. J[BoiiHas cBsA3b. B3aumonelicTBue sTriieHa ¢ Bogou. Peakunu nonumepusanuu stunexa. [loamstuiien u
€ro 3HaueHUe.

[lonsiTHE O MpeeabHBIX OJHOATOMHBIX CIIUPTaX HA MPUMEpax METAHOJa U 3TaHoJa. TpexaTOMHBIN CIUPT — IIIULEPUH.

[TonsTre 06 anpaeruaax Ha NpUMeEpPe YKCYyCHOTo anbaeruja. OKUCIeHNe anbIeruia B KUCIOTY.

OAHOOCHOBHBIE TpefeNbHbIE KapOOHOBBIE KUCIOTHI Ha MpUMEpe YKCYCHOW KHCIOTHl. Ee cBoiicTBa u mpumeHeHHe. CTeapuHOBasl KUCIOTa Kak
MIPE/ICTaBUTENb KUPHBIX KAPOOHOBBIX KHUCIIOT.

Peakuuu sTepudukanyiv v moHITHE O CIOKHBIX dPupax. Kupsl Kak clokHbIe 3(QUPHI TIHIIEPHHA U KUPHBIX KUCIIOT.

[Tonsitue 06 amuHOKHUCIOTaX. Peakun nonukonaeHcauu. beiaku, ux ctpoeHue U OMOJ0TUYECKast POJib.

[Tonstue 06 yrineBonax. ['moko3a, ee cBoiicTBa 1 3HaueHUe. Kpaxman u 1nemirono3a (B CpaBHEHUH ), UX OMOIOTHYecKas poJib.

JdemoncTpauuu. Mojenu MOJIEKYJI METaHa M IPYTUX YTIEBOAOPOA0B. B3aumoseiicTBue stuiieHa ¢ OpOMHOM BOAOW M pacTBOPOM MEpMaHraHaTa
kanusi. OOpa3ipl dTaHoNa U rauiepuHa. KauecTBeHHas peakiusi HA MHOTOaTOMHbIe ciiupThl. [lomydeHue ykcycHO-3TuinoBoro s¢upa. OMbUICHHE KUpa.
B3aumopeiicTBue Ii0K03bl C aMMUAYHBIM PacTBOPOM OKcHjia cepedpa. KauecTBeHHas peakiusi Ha kpaxMmai. Jloka3areabCcTBO HAMMYMS (QYHKIMOHAIBHBIX
TPYMI B pacCTBOPaX aMUHOKHUCIOT. ['opeHue 6eiKoB (1IepCcTy WK NTHYBHUX NepbeB). LIBeTHBIE peakiinu OenKoB.

JlaGoparopubie onbiThl. 14. M3rotoBieHue mozeneil MoJieKyn yrieBogoponoB. 15. CpoiictBa rimuepuHa. 16. B3aumoneicTBrUe TIHOKO3bI C
ruapokcuaom menu (I1) 6e3 HarpeBanus v ipu HarpeBaHuu. 17. BzaumoseiicTBie kpaxmania ¢ HOJIOM.
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TEMA 6

O06001IeHNEe 3HAHUI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJIbI

Ou3nUecKuil CMBICH MOPSIIKOBOTO HOMEpA JIEMEHTA B IEPUOJUUYECKON cucTeMe XuMudeckux snemeHToB . M. MenneneeBa, HOMepoB nepuojaa u
rpynnsl. 3aKOHOMEPHOCTH HM3MEHEHHSI CBOMCTB 3JE€MEHTOB M UX COEIMHEHUN B MEpHOJax M TpyMMax B CBETE MNPEJCTaBICHUNH O CTPOCHHHU aTOMOB
3JIEMEHTOB. 3HAUE€HNE NIEPUOANUECKOT0 3aKOHA.

Tunsl XUMUYECKUX CBSI3€H M TUIIBI KPUCTANIMYECKUX PEIIeTOK. B3anMOCBS3b CTPOEHUS U CBOWCTB BEIIECTB.

Knaccudukanus XMMAYECKUX peakuuid MO pa3IMyHbIM MPU3HAKAM (YHCIO U COCTAB PEarupyroIuX U 00pa3yroInuXcs BEIECTB; TEIIIOBOM AP QeKT;
HCIIOJIb30BaHUE KaTalnu3aTopa; HalpaBiIeHHUEe; U3MEHEHHUE CTeNIeHEe OKUCIICHNUS aTOMOB).

[IpocThie U cnoxkHbIE BellecTBa. MeTaiibl 1 HEMETaUIbl. ['eHeThuueckue pssibl MeTalia, HeMeTalia U nepexoqHoro meramia. Okcuasl (OCHOBHEIE,

amoTepHble U KHUCIOTHBIE), TUAPOKCUIBI (OCHOBAHUS, aM(POTEpPHbIE TUAPOKCUIBI U KHUCIOTHI) U COJIM: COCTaB, Kiaccuukamus U oOIIMe XUMUYECKUE
CBOMCTBA B CBETE TEOPHUH IEKTPOIUTHUECKOMN IUCCOLMALINN U MPEACTABIEHUHN O ITPOLIeccax OKUCIEHUSI-BOCCTAHOBIICHUSI.
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TEMATHYECKOE INTAHUPOBAHMUE 9 KJIACC (2 4 B Heaento, Bcero 70 1)

Ne ypoka

Coneprxanue
(pa3menbl, TEMbI)

Koanuect-

BO 4aC0B

Jatsr
MIPOBEICHUS

miaH | Qaxr

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOG
OCHAIICHHUC

YuusepcanbHbie yueOHsie netictus (Y'Y /1), mpoextsr, UKT-

KOMIICTCHIIMHU, MCKIIPCAMCTHBIC CBA3U

BBenenue. Oo0masn
XapaKkTepucTUKA
XHMHYECKHX
3J1eMEHTOB u
XHMHYECKHX
peaxkuu.
Iepuoauveckuii
3aKOH u
nepuonyecKas
cucTeMa
XHMHYECKHX
3JIEMEHTOB AMN.
Menpeneena (10/12)

[EEN
o

HUTh.
XapakTepucTuKa
XUMHYECKOTO
3JIEMEHTA Ha
OCHOBAHHH €T0
MTOJI0KEHHS B
ITepuoanueckoit
CHCTEME

JemoncTpauuu. Monenu
aTOMOB dJIeMEHTOB 1-3
MEepPUOJIOB

XapaKTepI/ICTI/IKa 3JEeMEHTOB 1-3 MepruoaoB IO HUX IMOJIOKCHHUIO

[Tepuoanueckoit cucreme XxuMuueckux 3iueMeHToB 1. 1. Mennenees

XUMHUYECKHX CBOICTB

aM(QOTEPHBIX OKCHJIOB

n

TUAPOKCUJIO

CocraBnenue MOJICKYJIAPHBIX, IIOJIHBIX H COKpall€HHBIX H@IZIHB

YpaBHEHUH peaKiui



JI. 1. MenneneeBa

NUTB. Amdorepusie

JlabopaTopHbIe ONbITHI.

Omnpenenenre NOHIATHS «aMPOTEpHBIE CoeAMHEeHM». Habmonenune u
OIMCAHUE PEAKLIMI MEXKY BELIECTBAMU C MOMOIIBIO ECTECTBEHHOIO

OKCHIBI U 1. TTonyyenue rupokcuia (PYCCKOTO HITH POTHOTO)
TUJIPOKCHJIBI IIMHKA ¥ UCCJIEIOBAHUE €ro

CBOICTB s3bIKa U si3bIKa XUMUU. [IpoBeieHrE OMBITOB, MOTBEPKAAFOIIUX

XUMHYECKHUE CBOMCTBA aM(DOTEPHBIX OKCUAOB U THIPOKCH]IOB.

HUTB. JdemoncTpaumnu. Pazinunbie Omnpenenenre BUIOB KIIaCCU(DUKAIIMU: €CTECTBCHHON U
[Tepuoanueckuii (opmbI TabIHIL HCKYCCTBEHHOM.

MEPUOINYECKON CUCTEMBI.
3aKOH U BerlinonHenue npsiMoro 1eIyKTUBHOIO JIoKa3aTenbcTBa. Co3nanue
ITepuoauueckas JlaGopaTopHble ONBITHI. MO/ICJICH C BBIJICIICHHEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA U

cuctema /1. 1.
Menneneesa B cBete

YUYCHHUA O CTPOCHUU

2. MopaenupoBaHue
noctpoenus leproanyeckoit
cucremsl [. 1. Menneneena

NPEJCTAaBICHUEM HX B IIPOCTPAHCTBEHHO-TPA(QUIECKON HITH 3HAKOBO-
CHMBOJIMYECKOH (hopme.

aToma

Xumuueckas JdemoncTpanmu. XapakTepruCTHKA POJIM XUMUYECKUX 3JIEMEHTOB B JKMBOW U HEKHUBOU
npupoae. CocTtaBiieHne aHHOTaUH K TekcTy. Onpesenenue nenu

OpraHu3anus Mogens cTpoeHus 36MHOTO

’KUBOU U HEXKUBOU
MIPUPOBI

11apa B IIOTIEPEYHOM pa3pese

y4eOHOM JeATETHHOCTH C TIOMOIIBIO YUUTENS U CAMOCTOSATEIBHO,
MOUCK CPEJCTB €€ OCYIIECTBICHUS 1O TJIaHY, CBEPSISi CBOU ICUCTBUS
LENbI0 ¥ IPU HEOOXOAUMOCTH UCIIPABIISISI OMIMOKH C TTIOMOIIIBIO
YUHTEIS U CAMOCTOSITENBHO.

UTB.
Knaccudukanus
XAMHYECKHUX
peakuuin

JlabopaTopHbie ONbITHI. 3.
3aMelIeHUE JKEIE30M MEIU B
pactBope cynbdara menu (1I)

OnpezleneHI/m MMOHATHH «XUMHYCCKAs peakuusa», «pCaKuuu
COCAUHCHU A, «KPCAKIIUUN PA3TIOKCHUAY, KPCAKIUN O6M€Ha», «peaKu
3aMCUICHU», «PCAKIIUN HCfITp&JIHf&&L[PIH», (OK30TCPMUYCCKUC
pCakuum», «OHAOTCPMHUICCKUC PCAKIITUNY, ((O6paTI/IMBIC pcakuum»,
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Mo pa3jiInuHbIM

OCHOBAaHHAM

«HEOOpaTUMBbIE PEAKIINI, OKUCIUTEIHLHO -BOCCTAHOBUTEIIHHEBIE
PEaKIun», «rOMOTCHHBIE PEAKIINIY, «T€TePOTCHHBIC PEAKIIUNY,
«KATATUTHYECKUE PEAKIIUNY, KHEKATATUTUYECKUE PEAKIIIN,
«TeIIOBOM 2P PEKT XUMUYECKON peakium.

XapakTepuUCTUKa XUMUYECKUX PEAKIM 110 Pa3IU4YHbIM [IPU3HAKAM.

CocraBieHre MOJIEKYJIIPHBIX, TOJHBIX U COKPAILIEHHBIX HOHHBIX
YpPaBHEHUH pEaKIUH.

OHpCIIGHGHI/IC OKHCIIUTECIIA U BOCCTAHOBHUTCIA, OKMCIICHUA U
BOCCTaHOBJICHHA.

Habmroienue 1 onucanue peakuii Mexx1y BEIECTBAMH C IOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO WJIA POJIHOTO) SI3bIKA U SA3bIKA XUMUH.

ITpencraBnenue nadopmaruu mno reme «Knaccupukanus XUMHUYECKH
peakuuii» B Buje TabJuil, CXeM, OOPHOI'O KOHCIIEKTa, B TOM YHCJIE C
npumenenuneM cpeacts UKT

UTB. Ilongarue o
CKOpOCTH

XUMHUYECKON
peaxkuuu

Jdemoncrpanuu.
3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEAKIIUU OT
MIPUPOJIBI PEATUPYIOIINX
BELIECTB. 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU
peaKkIu OT KOHIIEHTPALUU
pearupyromux BetiecTs.
3aBHCUMOCTb CKOPOCTH
XUMHUYECKON peakiuu OT
IJIOLIA/IU COMPUKOCHOBEHHUS
pearupyoIurx BelecTB

OnpeﬂeneHI/Ie IMOHATHSA KCKOPOCTH XUMHUYECKOU
peakuum».

OOBbscHEHUE C IPUBEICHUEM ITPUMEPOB BIMSIHUSI HEKOTOPBIX
(bakTOpOB Ha CKOPOCTh XMMHUUYECKHX peakuuil. Habmoaenue u
ONMCAHNUE PEAKINI MEXKIY BELIECTBAMU C IOMOIIbI €CTECTBEHHOTO
(pyccKOro WM pOJHOTO) A3bIKA U SI3bIKA XUMUHU.

IIpoBeneHune ONbITOB, NOATBEPKAAIOIINX 3aBUCUMOCTh CKOPOCTH
XMUMUYECKOH peakiiy OT Pa3IM4YHbIX (GaKTOPOB
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(«kunsIUi Caomn»).
3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON PEAKLIUU OT
TEMIIepaTypbl pearupyrommx
BEILIECTB.

JlabopaTopHbIe ONbITHI.

4. 3aBUCUMOCTb CKOPOCTH
XMMHYECKON peaKIuu

OT IPHUPOJIBI PEATUPYIOIIUX
BEIIECTB HA PUMEPE
B3aNMOJACHCTBHS KHUCIOT C
METaJIaMH.

5. 3aBUCUMOCTb CKOPOCTH

XUMHUYECKON PEAKLIUN OT
KOHIICHTPALlUH PEArupyromux
BEILIECTB HA IIpUMEpPE
B3aUMOJICMCTBUS LINHKA C
COJITHOM KHMCIJIOTOM pa3JInYHOMN
KOHILICHTPALUU.

6. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON peakluu OT
TUTOIIAIM CONIPUKOCHOBEHUS
pearupyromux BenecTs.

7. MopnenupoBaHue
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CKHUILAIIETO CIIOS.

8. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PEAKLIUU OT
TEMIIEPATYPbl pearupyroIux
BELIECTB HA [IPUMEPE
B3aUMOJICHCTBHS OKCHJIA MEU

(1

C PaCTBOPOM CEPHOM KHCIIOTHI
Pa3IMYHOM TEMIIEPATYPBI.

UTh.
Karanusatopsl

JdemoncTpanmu.
['oMOreHHsIi ¥ reTeporeHHbII
karanu3bl. DepMEHTaTUBHBIN

kataynu3. Marubuposanue.
JlaGopaTopHble ONBITHI.

9. PaznoxxeHne nepokcuaa
BOJIOPO/Ia C TOMOIIBIO OKCHIA

mapranna (IV) u karana3sl.

10. O6HapyxeHue KaTana3bl B
HEKOTOPBIX MHILEBIX

IpoaYyKTax.

11. UarubupoBanue
B3aUMOJEUCTBHSA KUCIIOT C
MeTaJuIaMH YPOTPOITUHOM

OHpeIICJIeHI/Ie IMOHATHA «KaTaJIU3aTOop».

Habnroienue u onucanue peakiuii Mex/1y BEIECTBAMU C IIOMOILBIO
€CTECTBEHHOTI'O (PYyCCKOT'O UJIM POJIHOTO) sI3bIKa U A3bIKA XUMUH.

IIpoBeneHue ONBITOB, MOATBEPKAAOIIUX BIMSIHUE KaTaIU3aTOPOB HA
CKOpPOCTbh XUMHUYECKOU pEaKINU
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O060061IEHNE U
CUCTEMAaTH3ALUA
3HAHWUH 10 TEME

«BBenenune. O0mas
XapaKTePUCTHKA
XUMHYECKHUX
2JIEMEHTOB

H XUMHNYCCKHUX

peaKuHnii.
[Tepuoanueckuit

3aKOH u

[Tepunonuueckas
cucremMa
XUMHYECKHAX
AJIEMEHTOB ..
Menpaeneena

Tabmurel IICXD u
PactBopumocTu

Kaprouku ¢ 3aganusamu

[Tpencrasnenue nHGopmanuu no reme «Beenenne. OOmas
XapaKTEPUCTHUKA XUMUYECKUX AJIEMEHTOB M XUMHUUYECKHUX PEAKIIH.
Ilepnonnueckuit 3akoH u Ilepuonnueckas cuctemMa XMMHUYECKUX
anemenToB J[. 1. MenzeneeBa» B Buje TaOIHIl, CXEM, OTIOPHOTO
KOHCIIEKTa, B TOM 4ucie ¢ npuMenenueM cpeacts MKT

10

KonTtpoabHasn
padora Nel

1o reme «BBenenue.
Ob6mmas
XapaKTepUCTHKA
XUMHUYECKHUX
AIIEMEHTOB U
XUMHYECKHUX
peaxuuii. [lepu

BapuanTel

g depeHIMpOoBaHHON

KOHTPOJIBbHON pabOThI

BoinonHeHue pacueToB 0 XUMHUUECKUM (pOpMysiaM U ypaBHEHUSM
peakuuin
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OJIMUECKUM 3aKOH U
Ilepronnueckas
crucrema
XUMHYECKUX
snemenToB ..

Meupeneena
Tema 1. Metanabl | 14
11 [Tonoxenue 1 Jemounctpanun. OGpasisi OnpeneneHne MNOHATUSA «METAIIBIY.
CILIaBOB
AJIEMEHTOB CocraBneHue XapakTEPUCTUKNA XUMUYECKUX 3JIEMEHTOB METAJIJIOB I
ux noJjioxkeHuto B [lepuoanyueckoii cucreMe XUMUYECKUX 3JIEMEHTOB
METaJlIOB B
. J1. 1. MeHpeneeBa.
ITepuoanueckoit
XapakTepucTUKa CTPOSHUS U OOIINX (PU3NISCKUX CBOMCTB IMPOCTHIX
cucreme /1. H.
BEIIIECTB-. METAJIIOB
MenneneeBa u
0COOEHHOCTH OOBsicHEeHUE 3aBUCHUMOCTH CBOMCTB (MJIH MPEACKa3aHUE CBOWCTB)
CTPOCHUS XUMUYECKHUX AJIEMEHTOB METAJIOB OT MojIoKeHus B [lepuoandeckor
CHUCTEME XUMUYECKUX AJIEMEHTOB
UX aTOMOB.
. . Menneneea. Y cTaHOBIEHNE IPUYUHHO -CIIEICTBEHHBIX CBS3El
dusnueckue
MEXIY
CBOMCTBA METAJJIOB. . .
c CTPOCHHEM aTOMa, XUMUYECKOU CBS3BI0, TUTIOM KPUCTAILTUYECKON
TJIaBbI .
PEIIeTKH METAJUIOB U UX COCTMHEHHM, UX OOITUMHU (DU3UIECKUMHU
CBOWCTBaMH.
12 UTB. Xumnueckue | 1 JdemoncTpanmu. OnpeneneHne NOHATUSA «Ps] AKTUBHOCTA METAJIIOBY.

CBOMCTBA METAJLJIOB

B3auMmonaeilicTBrue MeTalJIOB C
HeMETaJJIaMHU.

XapaKTepI/ICTI/IKa XHUMHYECKHUX CBOMCTB IMPOCTBIX BCHICCTB-MCTAJIJIOB.

OObscHEeHNE 3aBUCHMOCTH CBOMCTB (WJIM MpeACKa3aHue CBOWCTB)
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JlabopaTopHbIe ONbITHI.

12. Bzaumoneiictsue
pacTBOPOB KHUCIIOT U COJIEH C
MeTauIaMu

XMMHUYECKHUX AJIIEMEHTOB METAJUIOB OT MOJIOkKeEHUs B [lepuoanueckoit
cucreme xumuueckux anemeHToB [[. . MenneneeBa. CocraBieHue
MOJIEKYJISIPHBIX YPaBHEHHUM PEAKLIMM, XapaKTEPU3YIOIINX XUMUYECKH
CBOICTBa METAJJIOB U UX

COEMHEHUI: AIIEKTPOHHBIX YPABHEHUN MPOLIECCOB OKUCIICHHUS -
BOCCTAHOBJIEHUS; YPABHEHUM JIEKTPOJIUTHUYECKON JUCCOLUALINY;
MOJIEKYJIIPHBIX, TOJHBIX U COKPAILIEHHBIX HOHHBIX YPABHEHUN
peakumii ¢ yyacTuem

AJIEKTPOJIUTOB. Y CTAHOBJICHHE IPUYUHHO-CIIC/ICTBEHHBIX CBS3EH
MEXIY

CTPOCHUCM aToMa, XHUMHYICCKOMN CBA3bI0, TUIIOM KpPICTB.JIJIPI‘ICCKOfI
PEHICTKHU METAJIJIOB U UX COGI[I/IHGHI/II;'I, UX XUMHYECKHMH CBOMCTBAMMY

Habnronenue u onrcaHne XMMAYECKOTO SKCIIEPHUMEHTA.
[TpencraBnenne MHPOPMALUHU B BHJIE TAOJIUI, CXEM, OITOPHOTO
KOHCIIEKTa, B TOM unciie ¢ npumenennem MKT.

13 NTDb, Meraisl B JlabopaTopHble ONbITHI. CocraBiieHHEe MOJIEKYJIIPHBIX YPaBHEHHUH peakluii U 3J€KTPOHHBIX
npupone. Obuue YpaBHEHUH MTPOLIECCOB OKUCIIEHUS ~-BOCCTAHOBIIEHUS,
13. O3HakoMIICHHE C pyIaMH
XapaKTepU3yIIUX crocoOkl mosyyeHus Metamuion. [Tonbop (¢
CIOCO0BI UX Kelesa. . .
MOMOILBIO YYUTENS) CIOBapel, SHIMKIIONE Ui, CIPaBOYHUKOB,
MOy ueHN 14. OxpanBaHue MIaMeHn AJIEKTPOHHBIX JMCKOB U JIPYTUX UCTOYHUKOB MH(pOpPMALIUH,
COJNAMMU IMENOYHBIX MeTaIop | HEOOXOMMBIX JUTS PEIICHHS
yueOHbIX 3a7a4. ConocraBieHue HHGOpMAIUH, TOTYYEHHOH 13
pa3IMYHBIX UCTOYHUKOB
14 [TonsiTue o Omnpenenenns NOHATUH «KOPPO3USL», «XUMHUUECKAs] KOPPO3HSI»,

KOPpPO3UHU METAIIOB

(BJICKTPOXUMUYICCKA KOPPO3IUS». I/IJ'IJIIOCTpaL[I/ISI MOHATUN
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KKOPPO3Us», «XUMUYECKASI KOPPO3UD», «IIEKTPOXUMHUUECKAs
KOPPO3Us» MPUMEpPaMU MPOLIECCOB, MPOUCXOISAIINX C Pa3TUYHBIMU
MeTaJlJIaMHU.

XapakTepuCTUKa CIIOCOOOB 3aIUTH METAJUIOB OT

KOPpO3Uu

16

Oomas
XapaKTEePUCTHKA
aJIeMeHTOB 1A
TPYIIIBL
Coenunenus

MICJIOYHBIX METAJIJIOB

JdemoncTpanuu. O6pasiisl
IIEJIOYHBIX U
LIEJI0YHO3EMENbHBIX
MeTauioB. Bzanmopencreue
HAaTpus, JIUTHS C BOJIOM.
B3anmopencTeue HaTpus ¢
KHCIIOPOJIOM

OnpeneneHHe IOHATHSA «IICITOYHBIC MECTAJIJIbI.

CocraBneHue XapakKTEPUCTUKU HIEJIOYHBIX METAUIOB 10 UX
nosioxeHuro B [lepuoauyeckoil cucteme XMMHUYECKUX 3J1€eMEHTOB /1.
U. MenneneeBa. XapakTepuCTUKa CTPOSHUS U 00IUX (PU3NIECKUX U
XUMHUYECKHUX CBOMCTB LIEIIOYHBIX METANIOB. XapaKTepUCTUKA
(UBUYECKUX U XUMUUYECKUX CBOWUCTB

OKCHAOB U THAPOKCHUAOB IICJIOYHbIX MCTAJIJIOB.

OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (MJIM MPEACKA3aHUE CBOMCTR)
HIEJIOYHBIX METAJIJIOB OT MosiokeHus B [lepronnueckoit cucreme
XUMHYECKUX 3neMeHTOB [I. 1. MeHneneena.

CocraBneHue MOJIEKYJISIPHBIX YPABHEHUHN PeaKLnid,
XapakTePU3YIOLIUX XMMUUECKHAE CBOMCTBA LIEIIOYHBIX METAJUIOB U UX
COEIMHEHUI: DIIEKTPOHHBIX YPABHEHUN MPOLIECCOB OKUCIICHUS -
BOCCTAHOBJIEHUS; YPABHEHUM 3JIEKTPOJIUTHUECKON JUCCOLUALINY;
MOJIEKYJISIPHBIX, TTOJIHBIX U COKPAILIEHHBIX HOHHBIX YPaBHEHUI
peaKkuurii C y4aCTUEM DJICKTPOJIUTOB. Y CTAHOBJICHUE TPUUMHHO-
CJIEJICTBEHHBIX CBS3EH MEKIY

CTPOCHUEM aToMa, XHUMHYISCKOM CBsA3bIO, THUIIOM KpPICTaJTHI/I‘IeCKOﬁ
PEIICTKU MICIIOYHBIX METAJJIOB U UX COGHHHeHI/IfI, X XUMHYECKUMHU
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CBOMCTBaMH. BbIuncIieHUs 10 XUMHUECKUM (POpMYyJIaM B ypaBHEHHS!

peaKuii, MPOTEKAIOIINX C YYaCTUEM IIETOYHBIX METAIVIOB U UX
COEeIMHEHUI

17-
18

UTB.
[Ienouno3eMeIbLHBIC
METaJIbI.
CoenuHeHUS
IICJIOYHO3CMCEIIbHBIX
METAaJLJIOB

JdemoHcTpanmu.
BzaumopeiicTBre KaJlbIlus C
Bozoi. B3auMoeiicTBue
MarHus ¢ KUCJIOPOIOM.

JlabopaTopHbIe ONbITHI.

15. B3aumMozeiicTBue Kajabliusi
C BOJION.

16. ITonnyuenue rugpokcuaa
KaJIbLIUA U UCCIIEIOBAHUE E€TO
CBOICTB

Omnpenenenre NOHITUS «ILIEJI0YHO3EMENIbHbIE METaJIbI».
CocraBneHue XapakKTEPUCTUKHU HIEJIOYHO3EMENBHBIX METAIOB 10 UX
nosioxenuto B [leproaudeckoit cucreme

XUMHUYeCcKuX 3iemeHToB 1. Y. Menaeneena.

XapaKTepI/ICTI/IKa CTPOCHHUA U O6H.[I/IX (bPISI/I‘ICCKI/IX 1 XUMHWYCCKHUX
CBOMCTB IICJIOYHO3CMCEIIBbHBIX MCTAJIIIOB.

XapaKTepI/ICTI/IKa (bHSI/I‘{eCKHX 1 XMMHYECKHX CBOHCTB OKCHJOB 1
THAPOKCUIO0B MICIOYHO3EMCIIbHBIX MECTAJLJIIOB.

OObscHeHne 3aBUCUMOCTH CBOMCTB (WUJIU MpEACKa3aHue CBOWCTB)
[IETOYHO3EMENbHBIX METAIIOB OT MOJIOKEHUS

B [Iepnoanueckoii cucreme XUMHYECKUX d1emMeHToB J1. 1.
Menneneesa.

CocTaBiieHHEe MOJIEKYJIIPHBIX YpaBHEHHUM peakiui,
XApPaKTCPUIYIOIIUX XUMHUYCCKUC CBOMCTBA IICJIOYHO3EMEIIbHBIX
METaJUIOB U UX COCIMHEHMM: 3JIEKTPOHHBIX YPaBHEHUH IIPOLIECCOB
OKHCIIEHUS-BOCCTAHOBJICHUS,

YPaBHEHUH 3JIEKTPOJUTUUECKON ATUCCOLUALINN; MOJIEKYIISIPHBIX,
MOJIHBIX Y COKPAIICHHBIX HOHHBIX YPaBHEHUN PEAKIIUI ¢ ydacTHEM
ANIEKTPOJUTOB. Y CTAHOBJICHUE MPUUYNHHO-CIIE/ICTBEHHBIX CBSA3EH
MEXIY

CTPOCHUCM aToMa, XUMHYSCKOMN CBA3bIO, TUIIOM KpPICT&J'IJ'IH‘-ICCKOfI
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PELIETKU HIEJI0YHO3EMEIbHBIX METAJUIOB U UX COCIMHEHUM, UX
XMMUYECKUMHU cBoWicTBamMH. Halmroenue u onvucanne XMMUYECKOTO
SKCHEpUMEHTA. BrrunciaeHus no XuMu4eckuM popmyinam u
YPaBHEHHAM

peaKuuii, MPOTEKAIOIINX C YYaCTUEM ILIEIOYHO3EMEIBHBIX METAJIJIOB
UX COSIUHEHUN

19-
20

HUTB. Amromununii

" €ro COCAUHCHUA

JlabopaTopHblie onbIThI. 17.
[Tonyuyenue runpoxcuia
IIOMHMHMS U UCCIIEJOBaHKE
€ro CBOMCTB

CocraBiieHHe XapaKTEPUCTUKH aJTIOMUHUS 110 €r0 MOJ0KEHUIO B
IIepnonnueckoi cucreMe xuMuueckux anemeHToB J[. M. Menpenees:

XapakTepuCcTUKa CTPOCHUS, (PU3HMUECKUX U XUMHUYECKUX CBOWCTB
QIFOMUHUSL.

XapakrepucTuka GU3NIeCKHX U XUMUIECKIX CBOMCTB OKCH/IA U
TUAPOKCH]IA ATFOMUHHSL.

OOBsicHeHNE 3aBUCUMOCTH CBOMCTB (MJIH MPEACKa3aHUuEe CBOWCTB)
ATFOMHHWSI OT TOJI0XKeHUS B [leprnoanueckoit cucreMe XUMHYECKUX
anemenToB /I. 1. Meneneera.

CocraBiieHHEe MOJIEKYJIIPHBIX YpaBHEHHUM peakiui,
XapaKTEePU3YIOINX XUMUYECKHE CBOMCTBA AJIFOMUHHUS U €T0
COCIMHEHUI: JIEKTPOHHBIX YPABHEHUH MTPOLIECCOB

BOCCTAaHOBJICHUS; OKUCIICHUS YPABHEHUH AJIEKTPOJIUTHYECKON
JMCCOLMALINN; MOJIEKYJIIPHBIX, ITIOJHBIX M COKPAIIEHHBIX HOHHBIX
YPAaBHEHUH PEaKlUi C y94aCcTHEM

AJIEKTPOJIUTOB. Y CTAHOBJICHHE IPUYNHHO CIIE/ICTBEHHBIX CBS3€H
MEXIY

CTPOCHUCM aToMa, XUMHYSCKOMN CBA3bIO, TUIIOM KpHCT&J’IJ’IH‘ICCKOﬁ
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PELIETKU aTIOMUHUA U €70 COEAMHEHHM, €0 XUMUYECKUMHU
CBOMCTBaMH.

HaGnronenue u onrucanne XMMAYECKOT0 3KCcriepruMeHTa. Beraucienus
10 XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM

peaKuHﬁ, IMPOTCKAOUIUX C YHaCTUEM aJIFOMUHHA U €TO0 COG,Z[I/IHCHI/Iﬁ

21-
22

HUTB. XKene3o u ero
COEIMHEHUSI

JdemoHcTpanmu.
BzanmoeiicTBre METAIIJIOB C
HemeTauiamu. [lonyuenue
ruapokcuaos xkenesa (1) u

().
JlaGopaTopHbIe ONBITHI.

18. B3aumoencTBue xKejesa ¢
COJISHOM KUCJIOTOM.

19. Ilony4yenne rugpoOKCUA0B
xenesa (1) u (II) u uzyuenue
HUX CBOUCTB

CocraBieHre XapaKTEPUCTHKH XKeJe3a M0 €ro MOJ0KESHHIO B
[Tepuoanueckoii cucreme xumuyeckux 3yemeHToB 1. 1. Mennenees:

XapaKTepI/ICTI/IKa CTPOCHHUA, (bHSI/I‘ICCKI/IX 1 XUMHYCSCKHX CBOHCTB
JKCJIC3Aa.

XapaKTepI/ICTI/IKa (l)I/ISI/ILIeCKI/IX 1 XMMHYECKHX CBOHCTB OKCHJOB 1
THAPOKCHUIOB JKCJIC3a.

OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (HMJIM MPEACKA3aHUE CBOMCTR)
JKenesa oT noJioxkeHus B [lepuoauueckoil cucreMe XMMUYECKUX
anemenToB M. M. Menneneena.

CocraBieHne MOJIEKYISIPHBIX YPaBHEHUH peakLn,
XapaKTEePU3YIOIINUX XUMUYECKUE CBONCTBA XKEJE3a U €r0 COEAMHEHU
AJIEKTPOHHBIX YPaBHEHUI MIPOLIECCOB

BOCCTaHOBJICHUS; OKUCIICHUS YPABHEHUHN JJIEKTPOJIUTUYECKON
JUCCOLUALNN; MOJIEKYJIAPHBIX, IIOJIHBIX U COKPALLEHHBIX HOHHBIX
YPAaBHEHUU pEaklUii C y4aCcTUEM

AIEKTPOJUTOB. Y CTAHOBJIEHHE IPUYUHHO- CJICJCTBEHHBIX CBSI3EH
MEXIY

CTPOCHUCM aTOMa, XUMHYSCKOMN CBA3bIO, TUIIOM KpHCT&J’IJ’IH‘-ICCKOfI
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PELIETKU KENE3a U €r0 COEAUHEHUM, €Er0 XUMHUYECKUMHU CBOMCTBAMHU.

HaGnronenue u onucaHre XMMUYECKOT0 3KCIIepUMeHTa. Beruncnenus
10 XUMUYECKUM (HOpMYJIaM U YPAaBHEHUSM PEAKIH, TPOTEKAIOIIUX
y4aCTHEM JKEJIe3a U €T0

COCIUHEHUH.
23 O06o0menre 3HaHUH Tabmuup! [ICXD n Breruucnenus mo xumMuueckum GopMmysiaM U YPaBHEHHSIM PEaKIUi,
110 TeMeE PactBopumocTu MIPOTEKAIOIIUX C YYACTUEM METAJIOB U UX COCTUHEHUN.
[TpencraBnenue nHGpoOpManuu mo reme «MeTauisl»y B BUJIE TaOIuII,
«Metasbi» Kaprouku ¢ 3ananusimu
CXEM, OTIOPHOI'0 KOHCIIEKTA, B TOM YHCJIE C IPUMEHEHUEM CPEJICTB
UKT.
[TonnmaHue MpUYKH CBOETO HEYyCIeXa U HaX0KIEHUE CII0cO00B
BBIXOJa U3 3TOM CUTYaLlUH.
24 KonTtpoabHasn Bapuantsl Beimonaenue pacyeToB Mo XUMUYECKUM (OpMYJIaM U YPaBHEHUSIM
Qg depeHIpOBaHHON peaxkuuit
padora Ne2 .
KOHTPOJIbHON pabOThI
10 TeME
«Meramis
Tema 2. IIpakTukym
1. «CsoiicTBa
MeTAJUIOB M UX
coeMHeHU N
25- IpakTuyeckas Tabnuma «IIpaBuna TeXHUKH DKCNEepUMEHTAIBHOE UCCIEA0BAHNE CBOMCTB METAJNIOB U UX
26 padora NeNel,2 0€30MacHOCTHY COEIMHEHUH, PEIICHUE HKCIIEPUMEHTAIIBHBIX 3aa4 110 TEME

Pemenue

XUMUYECKHUE PCAKTHUBBI,

«MeTaniby.

49



AKCIIEPUMEHTAIIb

HBIX 3a]1a4 Ha
pacno3HaBaHHE U

nabopaTtopHoe 000pyI0BaHHUE,
HarpeBareibHbIe TPUOOPHI
ISl OCYILIECTBIICHUE LIETIOYKH
XUMHYECKUX MPEBPAIICHUI

Pabota ¢ maboparopHsIM 000pyJOBaHUEM U HarpeBaTeIbHBIMH
npubopaMu B COOTBETCTBUH C IPAaBUIIAMU TEXHUKHU 0€30I1aCHOCTH.

HaOmronenue CBOMCTB METAJIIOB U MX COCIUHEHHUI U SBIICHUI,

MOJTy4YeHUE MPOUCXOISIINX C HUMH.
COEUHEHUI Oxcua Menu-THIPOKCH]T MEIH-
Onucanre XUMHUYIECKOTO IKCIIEPUMEHTA C IIOMOIIBI0 €CTECTBEHHOTO
METAJIOB OKCHJ] MEIU-MEb
(pPyCCKOTO WU POJTHOTO) SI3bIKA M SI3bIKA XUMUH.
dopMyIMpoBaHUE BBIBOJOB 10 PE3yJIbTaTaM IIPOBEICHHOIO
IKCIIEPUMEHTA.
Omnpenenenue (Mcxoas U3 yueOHOM 3a/1a4u) HEOOXOIUMOCTH
MCII0JIb30BaHMUs HAOIIOICHHUS MM SKCIICPUMEHTA
TEMA 3. 25
HEMETAJIJIBI
27 Oo6ast 1 Tabmuma «Ilepuonnueckas OmnpeneneHus MOHATHH «HEMETAJUIBI», «TaJIOTCHBD», «aUIOTPOITHBIC
XapaKTePUCTHKA CHCTEMA XUMUYECKUX BUIOU3MEHEHUSY.
HEMETAJIOB anemenToB 1. . Menaeneray

XapakTepucTUKa XMMUYECKUX 3JIEMEHTOB- HEMETAJIOB: CTPOEHHUE,
¢busnueckue cBoiicTBa HeMeTaioB. CocTaBlIeHHE Ha3BaHHIA
COeTMHEHUI HEeMeTasIoB 1o (opmMyIie U uX (GopMyII 1o Ha3BAHUIO.
OObsicHEHNE 3aBUCUMOCTH CBOMCTB (HJIU MPECKa3bIBAHNE CBOMCTB)
XUMHYECKHUX DIIEMEHTOB- HEMETAIIOB OT MOJ0KEHUS B
[Tepuoanueckoit cucreme xumuyeckux 3yemMeHToB 1. 1. Menaenees:

YcraHoBiIeHHE MPUYUHHO -CIIEICTBEHHBIX CBSI3€ MEXIY CTPOCHUEM
aToMa, XUMHUYECKOH CBSI3bI0, TUIIOM KPUCTAJUTMYECKON PEIIETKH
HEMETAaJUIOB U UX COCTMHEHHM, UX (U3MIECKUMHU CBOMCTBaMHU. B
JIMajiore ¢ yYuTeJIeM BhIpaOOTKa KPUTEPUEB OIIEHKH U ONIpeIeTICHNe
CTETICHH YCTEIIHOCTH BHITIOTHEHUS CBOEH pabOTHI M pabOTHI BCEX,
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HUCXOAd U3 UMCIOIIIUXCS KPUTC

PpHUEB, COBEPIICHCTBOBAHNUEC KPUTCPUCB OLICHKU U UX HUCIIOJIB30BAHHC |
X0J€ OLICHKH U CaMOOILICHKHA

28 OO61mure XuMuYecKre Tabmuna «[lepuoanueckas XapakTepucTuKa XMMHUYECKHUX 3JIEMEHTOB HEMETAJJIOB: CTPOCHHE,
CBOICTBa CUCTEMA XMMHUYECKHUX ¢usnueckue cBoiicTBa HeMeTauioB. CocTaBlieHHE Ha3BaHUI
anemeHToB /. 1. MenneneBa» | coequHEHWI HEMETALIOB 1O (GopMylie U UX (HOpMYII IO Ha3BAHUIO.
HEMCTAJLIOB. CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUN peakLui,
HeMeTamisl B XapaKTEepU3YIOIINX XUMUYECKUE CBOMCTBA HEMETAIIJIOB U UX
COEIMHEHUH, SJIEKTPOHHBIX YPaBHEHH MPOILIECCOB OKUCIICHUS -
MIPUPOJIC U CTIOCOOBI
HX TOJTyYEHHs BOCCTAHOBJICHHUSI.
VYcTaHoBlIeHHE NPUYMHHO -CIIE€ACTBEHHBIX CBSI3€H MEXKIY CTPOCHUEM
aTOMa, XUMUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMUECKON pELIeTKU
HEMETAJUIOB U UX COCIMHEHHM, X XUMUYECKUMU CBOMCTBAMH.
BrImonHeHNE pacdyeToB M0 XUMHYECKHM (hopMysiaM B YpaBHEHUSIM
peaxiui, MpPOTEKAOIINX C Y4aCTHEM HEMETAIIIOB U UX COSAMHEHUN
29 UTB. Bomopon Tabnuma «Ilepuonuueckas XapakTepucTruka BOJI0pOJia: CTPOCHHE, (PU3NUECKHE

CHCTEMa XUMHYECKUX
anemenToB . 1. MenaeneBa»

JladopaTopusbie onbIThI. 20.
[Tonydenue u pacro3HaBaHUE
BO/IOpO/Ia

U XUMHNYECKHUEC CBOfICTBa, MOJIY4YCHHUEC U IIPUMCHCHUC.

CocraBiieHne Ha3BaHU COEMHEHHH BoJOpoia 1o (hopMyIie U uX
(dbopMys O Ha3BaHUIO.

OOBbscHEeHNE 3aBUCUMOCTH CBOMCTB (MJIM MpeACKa3bIBAaHHE CBONCTB)
BOJIOPO/Ia OT nonoxeHus B [lepuoanueckoi

cucteme xumuueckux ueMeHToB [l. 1. Menneneesa. CocraBnenue
MOJIEKYJISIPHBIX YPaBHEHUH peakIii, XapaKTepH3YIOLUINX XUMUYECKH
CBOICTBa BOJIOPO/1a, 3JIEKTPOHHBIX YPaBHEHUH MPOIIECCOB OKUCIICHUS
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BOCCTaHOBJICHUS; MOJIEKYJIIPHBIX, ITOJIHBIX U COKPAILLEHHBIX HOHHBIX
YPAaBHEHUU PEaKLUN ¢ y4aCTUEM DJIEKTPOJIMTOB. Y CTAHOBJIICHUE
IIPUYMHHO-CIIEACTBEHHBIX CBS3EH MEKIY

CTPOEHUEM aTOMa, XMMUYECKOU CBA3BIO, TUIIOM KPUCTAJUIMYECKON
pelIeTKH BOAOPO/Ia, €ro (PU3NIeCKUMH U XUMHYECKUMHU CBOMCTBAMH.

Ha6HIOIICHI/IC H OIIMCAHHUC XUMHUUYCCKOI'O SKCIICPUMCEHTA 110
paciio3sHaBaHHuIO BOAOPOIa.

Beinonnenue pacyeToB o0 XUMUYECKUM (POpMYJIaM U YpaBHEHUSIM
peaknuii, MPOTEKAIIIMX C YYaCTUEM BOJOPOAA U €r0 COCAUHEHUN

30

UTB. Bona

Tabmuma «Ilepuonnueckas
CHCTEMa XMMHUUYECKHX
anemenToB 1. . Menaeneray

JlaGopaTopHble ONBITHI.

21. Uccnenosauue
MMOBEPXHOCTHOTO HATSKEHUS

BOJEL.

22. PactBopenue
repMaHraHaTa

KaJIUsl UM MEJTHOTO Kynopoca
B BOJIE.

23. I'mpparanus
00e3BOXeHHOro cynbdara
mean (I).

XapakTepucTuKa BOJbl: COCTaB, (PU3MUECKHUE U XUMUYECKUE CBOUCTB:
HaxoJIeHHE B Mpupojie U npumeHeHue. CocTaBiaeHUE MOJICKYJIISPHBI
YpPaBHEHUH PEaKUUi, XapaKTEPU3YIOIUX XUMHUYECKHUE CBOMCTBA BOJIE

AJIEKTPOHHBIX YPABHEHUM MPOLIECCOB OKUCIICHUS

BOCCTAHOBJICHUS. Y CTAHOBJICHHE IPUYNHHO- CJICJICTBEHHBIX CBS3CH
MEXIY

XUMHYECKOH CBA3bI0, TUIIOM KpI/ICTaJ'IJ'II/IquKOI\/’I PCHICTKU BOJBI, €€
(I)I/ISI/I"ICCKI/IMI/I U XUMHYECKMMH CBOMCTBaMH.

Brinonnenue pacyeToB IO XUMHUYCCKHUM (I)OpMy.]'IaM " YpaBHCHUAM
peaKI.IHfI, MMPOTCKAOMIUX C YHAaCTUECM BO/JIbI
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24. U3roToBJIeHrE TUIICOBOTO
OTIIEYaTKA.

25. O3HaKoOMIIEHHE C
KOJUIEKLIUEN OBITOBBIX
(GuIBTPOB.

26. O3HaKOMJIEHHE C
COCTaBOM MHUHEPAIBHON BOJBI

31

I"asmoreuns!

Tabnuua «Ilepuonnueckas
CUCTEMa XUMHYECKHX
anemenToB 1. . Menaeneray»

Jemounctpanun. OGpasisi
TaJIOrCHOB —IIPOCTBIX
BellecTB. B3anmoneicterue
TJIOTCHOB C HATPHUEM,
AJIFOMUHUEM.

BriTecuenue xiopom 6poma
WJIM HOJIa U3 PACTBOPOB MX
coseit

XapaKTepHCTUKA TAJTOT€HOB: CTPOEHHE, (PU3NIECKUE M XUMHUECKUE
CBOICTBa, MTOJIy4€HNE U IPUMEHEHHUE.

CocraBiieHre Ha3BaHUW COETUHEHUI raloreHoB Mo (popmyse u ux
(dhopMys O Ha3BaHUIO.

OOBsICHEHNE 3aBUCUMOCTH CBOMCTB (HMJIH MPEACKAa3bIBAHUE CBOMCTR)
rajJjOreHoB OT MOJ0KEHUA B [Ilepnoandeckon cucTeMe XuMHYECKUX
anemenToB /I. 1. Menpaeneena.

CocraBieHne MOJIEKYISIPHBIX YPaBHEHUH peakLn,
XapaKTepU3YIOIINX XUMHUYECKHE CBOMCTBA raJIOT€HOB, 3JIEKTPOHHBIX
YpaBHEHUH MPOLIECCOB OKUCIEHHUS-BOCCTAHOBIICHUSI.

YcTaHoBIEHME IPUYUHHO-CIIEACTBEHHBIX CBA3EH MEXKY CTPOCHUEM
aToMa, XUMHUYECKOH CBSI3bIO, TUTIOM KPUCTAJUIMYECKONW PEIIETKU
raJIOTeHOB, €r0 PU3NUECKUMU BEITIOIHEHHE pACYETOB MO0 XUMUYECKU
dbopmysaM U ypaBHEHHSIM PEAKIIUN, TPOTEKAIONIUX C YIaCTHEM
rajJjoreHoB

1 XUMHYECKUMH CBOMCTBAMHU.
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32

NUTB. Coequuenns
rajJJoreHOB

Tabnuua «Ilepuonuueckas
CUCTeMa XMMHYECKHUX
anemenToB 1. . Menaeneray»

JdemoncTpanuu. O6pasis
MPUPOAHBIX COCTUHEHUI
xJjiopa.

JlaGopaTopHble ONBITHI. 27.
KauectBennas peakuus Ha
raJIOTeHU]_HMOHBI

XapaKkTepuCTUKa COSAMHEHUH rajloreHOB: COCTaB, (pu3nueckue u
XMMHUYECKHE CBOICTBA, ITOJIyY€HUE U IPUMEHEHHE.

CocraBieHne Ha3BaHUN COSAMHEHUI raJloreHOB 10 (GopMyJIe U X
dbopMyIT IO HA3BAHHMIO.

CocrapieHre MOJIEKYJIAPHBIX YPABHEHUI peakiuii,
XapaKTEPU3YIOLIUX XUMUYECKHE CBOUCTBA COCIMHEHNUN TraJIOT€HOB,
AJIEKTPOHHBIX YPaBHEHUH MIPOLIECCOB OKUCIEHUS-BOCCTAHOBIICHUS;
YPaBHEHUH AJIEKTPOJIMTUYECKON JUCCOLUALIMHI; MOJIEKYJISPHBIX,
MOJIHBIX Y COKPAIIIEHHBIX HOHHBIX YPAaBHEHUI PEAKIHUil C yuacTUEM

SJICKTPOJIUTOB. YcranopneHue MPUYUHHO —CJICACTBCHHBIX CBsI3CH
MCXKOY XHUMHYICCKOMN CBA3bI0, TUIIOM KpHCTaHHHHeCKOﬁ PEIICTKU
COCIII/IHGHI/H\/JI TaJIOIr€HOB, UX (1)I/I3I/I‘-ICCKI/IMI/I U XUMHNYCCKHUMHU
CBOMCTBaMH. Ha6JII-O,Z[eHI/Ie H OIMMCAaHHUC XUMHUYCCKOI'O OKCIICPUMCHTA

0 PacloO3HABAHUIO , XJIOPHU , OpPOMHUJT MOIU]I-MOHOB. BrimonHenue
pacyeToB Mo XUMHUYECKUM (HOpMyliaM U YPaBHEHUSIM PEaKIIHid,
MPOTEKAIOIIUX C YYACTUEM COEIMHEHUI T'aJIOT€HOB

33

NTBb. Kucnopog

Tabmuma «[lepuonuueckas
CHUCTEMa XMMUYECKUX
anemenToB . 1. MenneneBa»

JlaGopaTopHble ONBITHI.

28. [lonyyenue n
pacro3HaBaHHe KHCIOPOJa

XapakTepucTuka KUCIOpoa: CTpOEHUE, AINTOTPOIus, GU3UIECKUEe U
XUMHUYECKHE CBOMCTBA, MOJIYYEHUE U TPUMEHEHUE AINTOTPOITHBIX
Mo auUKaIHiA.

CocTtaBrieHre Ha3BaHUN COSUHEHUI KUCIOpoAa 1Mo PopMyTe U UX
dbopmyn o HazBaHui0. OOBsSICHEHNE 3aBUCUMOCTH CBOMCTB (MM
Mpe/ICKa3bIBaHUE CBOMCTB) KMCIOPO/Ia OT MOJIOKEHUS B
[Tepuoanueckoit cucreme Xxumuyeckux 3yemMeHToB . 1. Menaenees:

CocraBieHne MOJIEKYIAPHBIX YPaBHEHHH peaklni,
XapaKTEepU3YIOIHUX XUMUYECKUE CBOWCTBA KUCIIOPO/1a, JIEKTPOHHBIX
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YPAaBHEHUH MIPOLIECCOB OKUCIICHUS-BOCCTAHOBIICHHUSL.

YcTaHOBIIEHUE IPUYMHHO —CJIEICTBEHHBIX CBA3EH MEXAY CTPOCHUEM
aTOMa, XUMUYECKOHU CBSA3bIO, TUIIOM KPUCTAJUIMYECKOU PELIETKU
KHCJIOPOAa, ero (PU3NYECKUMH U XUMHUYECKUMH CBOMCTBAMHU.
Beimonnenue pacyeToB M0 XUMUYECKUM (OPMYJIaM U YPaBHEHUSIM
peakuui, NPOTEKAKIIMX C Y4aCTUEM KHUCI0PO1a

34 UTB. Cepa, ee Tabmuna «Ilepuoanueckas XapaKTepHCTUKA Cephl: CTPOCHUE, aJUNIOTPOIIUS, (PU3HUECKUE U
busnueckue u CHUCTEMa XUMUYECKUX XMMHUYECKHE CBOICTBA, IT0JIydeHUE U puMeHeHue. CocTaBieHue
XUMHYECKHE anemMeHToB /I. 1. Mennenesa» HA3BaHWI COEIMHEHUN cephl 10 popmyie
CBOMCTBA

1 X (OpMyII [10 Ha3BAHUIO.
JdemoncTpanmu. OOBsicHEeHNE 3aBUCUMOCTH CBOMCTB (MJIH MPEACKA3bIBAHNE CBOHCTRB)
B3aumoneiictBue cepsl ¢ cepsl OT noJjioxkeHus B [lepronnyueckoi cuctreMe XuMHUYECKUX
MeTaJulaMH, BOJIOPOJIOM U anemenToB J[. 1. Menzeneesa.
KHCIIOPOJIOM.
CocraBiieHHEe MOJIEKYJIIPHBIX YpaBHEHUM peakuui,
JlabopaTopHblie onbITHI. 29. XapaKTEPUIYIOIIUX XUMUUECKHE CBOMCTBA CEPBI, JIEKTPOHHBIX
I'openue cepbl Ha BO31yXe U B | ypaBHEHUH MPOIECCOB OKUCIIEHUA-BOCCTAHOBICHUS. Y CTAaHOBIIEHUE
KHCIIOpOJie IIPUYMHHO- CJIEJICTBEHHBIX CBSI3€H MEXK/1y CTPOCHHUEM aToOMa,
XUMHUYECKOH CBSA3BIO, TUIIOM KPUCTANIMYECKON PEIIETKH CEPBI, €€
(bU3HYECKUMU U XUMUYECKUMU CBOWCTBAMHU.
BrimonHeHne pacueToB Mo XMMHYECKUM (popMysnaM U ypaBHEHUSAM
peakiuii, MPOTEKAIOIINUX C YYACTUEM CEPBI

35 Coenunenus Tabmuna «[lepuoanueckas XapakTepucTuKa COeIMHEHUHN CepPhl: COCTaB, PUINIECKUE U

CUCTEMAa XUMUYECKUX XUMHUYECKHE CBOMCTBA, MOydeHue U npumeHeHue. CoctaBieHue
cepbl

anemenToB 1. 1. MenaeneBa»

HA3BaHMI COeIMHEHUH cephl 1o Gopmyre

U uX GopmyI o HazBaHUI0. CocTaBleHHE MOJIEKYISIPHBIX YPABHEHHU]
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peakuuii,

XapaKTEPU3YIOLIUX XUMUUYECKHE CBOMCTBA COCIMHEHU CEpHlI,
AJIEKTPOHHBIX YPABHEHHUM MPOLIECCOB OKUCICHUSA-BOCCTAHOBJICHUS;
YPaBHEHUH 3JIEKTPOJUTUYECKON JUCCOLMALIMY; MOJIEKYIISPHBIX,
MOJIHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHUHN PEAKIMU C yYaCTUEM
AJIEKTPOJIUTOB. Y CTAHOBJIEHUE IIPUYMHHO- CJIEJICTBEHHBIX CBA3EH
MEXIY XUMUYECKON CBSI3bI0 TUIIOM KPUCTAJUIMYECKOMN pEeIIETKH
COEIMHEHUN Ccepbl, UX (PU3NUECKUMH U XUMHUUECKUMU CBOMCTBAMH.

36 UTB. Cepnas Tabnuna «[lepuoanueckas XapakTepucTUKa CEPHON KUCIIOTBI: COCTaB, (PU3NYCCKUEC U
KHCIIOTa CUCTEMA XUMUYECKUX XUMHUYECKHE CBOMCTBA Kak 3jekTposuTta. CocraBieHue
snemenToB J[. . MenneneBa» MOJIEKYJIIPHBIX YPaBHEHUW PEaKLM, XapaKTEPU3YIOLIUX XUMHUECKH
KaK 3JIEKTPOJIUT . o .
CBOMCTBA CEPHOM KUCIIOTHI, JJIEKTPOHHBIX YPABHEHUI ITPOLIECCOB
u ee conu (1/2) OKHCIICHUS
Jemonctpanun. OGpasis )
5 BOCCTaHOBJICHUS; MOJIEKYJIIPHBIX, TOJHBIX U COKPAILEHHBIX HOHHBIX
MPUPOAHBIX COETUHEHUN . .
. YpaBHEHUH peaklUid ¢ y4aCTUEM BJIEKTPOJIUTOB.
cepbl. OOpa3Ilbl BaXKHEHIIIUX
JUIsL HAPOJHOTO XO3sCTBa YcTaHOBIEHUE IPUYMHHO- CIIEICTBEHHBIX CBA3EH MEXKIY XMMHUYECKO
Cynb(arToB. CBA3bI0, TUIIOM KPUCTAJUIMUECKOM PEIIETKH CEPHOU KHUCIIOTHI, €€
(bU3NYECKUMU U XMMUYECKUMU
JlaGopaTopHbIe ONBITHI.
. . cBoiicTBamu. HabmroeHne 1 onvcanue XMMUYECKOT0 SKCIIEpUMEHTA
30. CgoiicTBa pa3baBiIeHHON
10 PACIO3HABAHUIO CYIb(aT HOHOB.
CEPHOI KUCIIOTBI
37 Cepnas kucnora Tabmuna «Ilepuoanueckas CocTaBiieHrEe MOJIEKYJIIPHBIX YpaBHEHUN peaklnid,

KaK OKHCJINTCIIb.

[Tonyuyenue u

CHCTEMa XUMHUYECKHX
anemenToB 1. 1. MenaeneBa»

XapPaKTCPUIYIOMIUX XUMHNYICCKHUC CBOICTBa CCpHOﬁ KHCJIOTHI KaK
OKHCJIINTCIIA, DJICKTPOHHBIX ypaBHCHI/Iﬁ IponeccoB

BOCCTAaHOBJICHHUA U OKUCJICHHA.

56



IIPUMEHEHHUE

CEpPHOM KHUCIIOTHI

XapakTepUCTHKA IOJy4CHHS U IPUMEHEHNS CEPHOU KHUCIIOTHI.
Beinonnenue pacyeToB Mo XMMUYECKUM (HOpMYJIaM U YpaBHEHUSIM
peaKuuii, MPOTEKAOIINX C Y4aCTUEM CEPHOM KHUCIIOTHI

38

A30T U ero
cBorictia (1/1)

Tabmuma «Ilepuonnueckas
CHCTEMA XUMHUYECKUX
anemenToB M. Y. Menaeneay

XapakTepuCcTUKa a30Ta: CTPOEHUE, (PU3NUECKHE U XUMUUECKUE
CBOICTBa, ITOJIydeHUE U puMeHeHue. CocTaBIcHUE Ha3BaHUN
COeMHEHUH a30Ta 1o Gopmysie 1 ux GopMyi o Ha3BaHUIO.
OOBsicHEeHHE 3aBUCMOCTH CBOMCTB (MJIM ITPEJICKA3bIBAHUE CBOMCTB)
aszoTa OT NosoKeHus B Ilepuoandeckoit cucteMe XUMUYECKUX
anemeHToB J[. 1. MenzeneeBa. TPOHHBIX ypaBHEHUH IIPOLECCOB
BOCCTAHOBJIEHUSI U OKUCJICHUS. Y CTAHOBJIEHUE IPUYUHHO-
CJIEJICTBEHHBIX CBSI3€H MEX/1y CTPOCHHEM aTOMa, XMMHUECKOMN
CBSI3b10, TUIIOM KPUCTAJUIMYECKOM PEIIeTKU a30Ta, ero GU3n4eCKUMU
Y XUMHYECKUMU CBOMCTBaMHU. BBINOIHEHNE pacueTOB 110 XUMHUYECKU
dbopmynam u

YpaBHCHUAIM peaKHI/Iﬁ IMPOTCKAOIIUX C YHaCTUEM a30Ta

39-
40

UTB. AMMmuak u ero

cBoiictBa. Conu

aMMOHU

Tabnuma «Ilepuonuueckas
CHCTEMA XMMHYECKUX
anemenToB . 1. MenaeneBa»

JlaGopaTopHble ONBITHI.

31. 3y4yeHue cBOMCTB
aMMHaKa.

32. Pacmio3HaBanue cojiei
AMMOHUA

XapakTepucTuKa aMMHUaKa: CocTaB, (PU3NUECKHEe U XUMUUECKHIE
CBOMCTBA, NOoy4eHue u npumeHeHue. CoctaBieHUE Ha3BaHUI coei
aMMOHU4 110 Gopmyre u ux Gopmyn no HazBaHui. CocTaBIeHHE
MOJIEKYJIIPHBIX YPaBHEHUN PEaKIIMii, XapaKTePU3yIOLUIUX XUMHUECKH
CBOMCTBA aMMHaKa U COJIEM aMMOHHSI, SJIEKTPOHHBIX YPAaBHEHHI
IIPOLIECCOB

OxucieHns- BOCCTAHOBJIEHHS; YPABHEHUM JIEKTPOIUTUYECKOM
JUCCOLUALINN; MOJIEKYJIAPHBIX, ITOJHBIX U COKPALEHHBIX HOHHBIX
YPaBHEHUH PEaKIUi C y9aCTHEM

SJICKTPOJIUTOB. YcraHoBieHue IMPUYNUHHO- CIICACTBCHHBIX CBsI3eM
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MEXIy XUMHYECKOU CBS3bI0, TUIIOM KPUCTAJUIMYECKOU PELIETKH
aMMHaKa U coJIell aMMOHHUSI, X (PU3NIECKUMU U

XMMUYECKUMHU cBoWicTBamMH. Habnroenue u onvncanne XMMU4eCKOTo
AKCIIEPUMEHTA

I10 paCIiO3HaBaHWKO HOHOB aMMOHHM:I.

BrinmonHeHne pacueToB Mo XMMHYECKUM (DOpMYyTiaM U ypaBHEHUSIM
peaxiui, MPOTEeKAIINX C YIaCTUEM aMMHaKa

41

HUTB. Okcunsl
asora.

A3OTHas KHCI0Ta
KaK 3JICKTPOJIHT, €€
IMPUMCHCHHC

Tabmuma «Ilepuonnueckas
CHUCTEMA XUMHUYECKHUX
anemenToB . 1. MenaeneBa»

Jemouncrpanun. OGpasisi
BOKHEHIINX 711 HAPOJIHOTO
XO03SI1ICTBA HUTPATOB.

JlaGopaTopHbIe ONbITHI. 33.
CaoiicTBa pa30aBieHHON
A30THOM KHCIIOTHI

XapaKTepI/ICTI/IKa OKCH OB a30Ta: COCTaB, q)HSH‘{GCKI/IC N XUMHYCCKHC
CBOﬁCTBa, MMOJIYYCHHEC U IIPUMCHCHUC. CocraBieHre Ha3BaHUM
OKCHIOB a30Ta I10 (bopMyJIe

1 UX Gopmyi1 o HazBaHUI0. COCTaBlIeHHE MOJICKYJISIPHBIX YPABHEHHU]
peaKIMii, XapaKTepU3yIOLINX XUMUYECKHUE CBOMCTBA OKCHJIOB a30Ta,
SJICKTPOHHBIX ypaBHeHI/Iﬁ MponeCcCOB OKHUCIICHUA-BOCCTAHOBJICHUSA
MOJICKYJIAPHBIX, IMTOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHI/Iﬁ
peakumii ¢ yuacTuem

SJICKTPOJHUTOB. YcranopneHne MPUYUHHO- CJIICACTBCHHBIX CBsI3EH
MCKOY XUMHYSCKOMN CBA3bI0, THUIIOM KpHCTaHHquCKOﬁ PEIICTKU
OKCHJIOB a3zoTa, €ro (1)I/ISI/I‘~IGCKI/IMI/I 1 XUMHYECKHMMH CBONCTBAMHU.

XapakTepucTruKa a30THOM KUCIOTHI: COCTaB, PU3NUECKHUE U
XUMHYECKHE CBOMCTBA KaK AJIEKTPOJINTA, MpuMeHeHne. CocTaBieHne
MOJIEKYJIAPHBIX YPABHEHUN PEaKIMM, XapaKTePU3YIOINX XUMUYECKH
CBOMCTBA a30THOM KHMCIIOTBI, JIEKTPOHHBIX YPaBHEHHUU MTPOIIECCOB
OKHUCIICHUSA-BOCCTAHOBJICHUS; MOJIEKYJIAPHBIX, IIOJHBIX U
COKpAICHHBIX HOHHBIX YPABHEHUI PEaKLUH C y4aCTHEM

SJICKTPOJHUTOB. VcranoBneHne IMIPUYNUHHO- CJIICACTBCHHBIX CBsI3CH
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MEKY

XHUMHYECKOU CBA3bIO, TUIIOM KpHCT&J’IJ’IH‘lCCKOﬁ PEIICTKU a30THOH
KHCJIOTHI, €€ (bl/I3I/IT-IeCKI/IMI/I 1 XUMHYESCKUMH CBOMCTBaAMH

42 UTBb. AzotHas Tabmuma «Ilepuonnueckas CocraBienue MOJIEKYJISIPHBIX ypaBHEHUI peakiu

KHCII0Ta CUCTEMA XMMHUYECKHUX XapaKTepU3yIOIIUX XMMHUYECKUE CBOMCTBA a30THOM KHUCIIOTBI K¢

anemeHToB J[. 1. MenneneBa» | OKHUCIMTENS, HIEKTPOHHBIX YPAaBHEHMM IIPOLIECCOB BOCCTAHOBJICHU
KaK OKHCITUTEIb,

OKHCJICHHUS.

JdemoncTpanmu.

ec MoJTy4YeHue .
. XapakTepHucTUKa MOJIy4€HUs a30THOW KUCIIOTHI.

Bzaumoneiicteue

KOHIIEHTPUPOBAHHOM a30THOM | BpIMogHEHHe pacueToB MO XMMHYECKUM (opMyliaM U ypaBHEHUS

KHCIIOTHI C MEJIBIO. peaxiui, MPOTEKAOIINX C Y4aCTHEM

JlabopaTropHble ONBITHI. a30THOM KHCIIOTBI

34. B3zaumoaeiictBue

KOHIIEHTPUPOBAHHOM a30THOM

KHCIIOTBI C MEJIbIO

43 UTB. ®ocdop. J Tabnuua «Ilepuonnueckas Xapaxrepucrtuka ocdopa: ctpoeHue, pusnveckre 1 XMMHUECKHe
Coenunenus CHUCTEMa XMMHYECKHUX CBOICTBa, MosiydueHue U npuMeHenue. CocraBieHre Ha3BaHUM
docdopa. anemeHToB /. I. MenaeneBa» | coeaunenuit pocdopa no Gpopmyine u ux Gopmys no Ha3BaHHIO.
OOBsicHeHHE 3aBUCMOCTH CBOMCTB (MJIH MPEJICKa3bIBAHUE CBONCTB)
[Tonsitue o eMoHcTpanuu. O0pasisl .
N dochopa ot nonoxenus B [leprognueckoil cucreMe XUMHUECKUX
oc(OopHBIX MPUPOIHBIX COETMHEHUI

(pocdop PHPOA A aneMmeHToB Jl. 1. MenneneeBa. CocTaBiieHnE MOJIEKYIISIPHBIX
yI10OpeHusIx ¢dochopa. O6pa3ib

BOXHEUIIUX JUIsI HAPOJHOTO
X0349HCTBa

docdatos.

YpaBHEHUU pEaKIui,

XapaKTepU3yIUX XUMUYeCKHe CBoHCcTBa (pocdopa u ero
COEJIMHEHUH, 2JIEKTPOHHBIX YPAaBHEHU NTPOLIECCOB OKUCIEHUS -
BOCCTAHOBJICHHUSI; YPaBHEHH 3J€KTPOIUTUYECKOMN TNCCOLMALINY;
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JlabopaTopHbIe ONbITHI.

35. 'openue docdopa Ha
BO3/yX€ U B KHCIIOPOJIE.

36. PacrioznaBanue ¢ocharon

MOJICKYJIAPHBIX, MMOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHI/Iﬁ
peakuui

C Y4aCTHEM JJICKTPOJIMTOB.

YcTaHOBNIEHUE IPUYMHHO -CIIEJICTBEHHBIX CBSI3€H MEXKIY CTPOSHUEM
aToMa, XUMUYECKOU CBSI3bI0, TUTIOM KPUCTAJUTMUECKON peleTKu
docdopa u ero coemuHEeHUH, ero GU3NISCKUMH U XUMHUECKUMU
cBoiictBamu. HalOuroieHre u onrMcanue XUMUYIECKOTO SKCIIEPUMEHTA

0 pacro3HaBaHuio Gpocdar- HOHOB

44 UTB. Yrnepon Tabmuma «Ilepuonnueckas XapakTepucTuKka yriepoja: CTpoeHue, aluioTPonus, GU3NIECKUe U
CUCTEMA XMMUYECKUX XUMHUYECKHE CBOMCTBA, MTOJIYYEHUE U IPUMEHEHUE.
anemenToB 1. . Menaeneray . .
CocraBiieHne Ha3BaHUW COeTUHEHUH yraepoaa rno ¢popmyie U ux
JdemMoHcTpanum. dbopMyI IO Ha3BAHHUIO.
[Tornomenue yriem . .
OObscHEeHnE 3aBUCUMOCTH CBOMCTB (WJIM MpEACKa3bIBaHHE CBOHCTB)
PacTBOPEHHBIX BELIECTB WJIN N
yriepojia oT nojioxkeHus B Ileproanyeckoi cucteMe XMuMUYECKUX
ra3zoB. BoccraHoBnenue meau
anemeHToB J[. 1. Menzaeneesa.
13 €€ OKCHUJIA YTIIEM. A a1
CocraBneHre MOJIEKYJIIPHBIX YPAaBHEHUN peakluii
JlaGopaTopHble onbITHI. 37. yAp My peaKiiiy,
XapakTepus UX XMMHUYECKHE CBOMCTBA YIJIEPOJa, AIEKTPOHHBIX
l'openwue yras B kucimopoe P p B yrom yrepoaa, p
YpPaBHEHUH MPOLECCOB OKUCIEHUSI-BOCCTAHOBIICHUS
YcTaHoBIEHME IPUYUHHO-CIIEACTBEHHBIX CBA3EH MEXKY CTPOCHUEM
aToOMa, XUMHUYECKOM CBSI3bI0, TUIIOM KPUCTAJUIMYECKON PELIETKU
yriaepoaa, ero Gu3n4ecKuMU U XUMUYECKUMU CBOMCTBAMU
45 Okcuasl yriaepoaa Tabnuna «[lepuogmaeckast XapakTepucTuKa OKCUIOB YTIEpoaa: COCTaB, PU3NUYecKue u

CUCTEMA XUMHUYCCKUX

XHUMHWYCCKUC CBOﬁCTBa, MOJIYUYCHHUC U IPUMCHCHUC.
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anemenToB 1. 1. MenaeneBa»

CocraBiieHHE MOJIEKYJIIPHBIX YPaBHEHUM peakLui,
XapaKTEePU3YIOLIUX XUMUYECKHE CBOMCTBA OKCUOB YIIEpOAa,
AJIEKTPOHHBIX YPaBHEHUMU IIPOLIECCOB OKUCIICHUSA-BOCCTAHOBIICHHS;
MOJIEKYJISIPHBIX, IIOJHBIX U COKPAILEHHBIX HOHHBIX YPaBHEHUN
peaKuuil C y4acTUEM DJIEKTPOJIUTOB. Y CTAHOBJICHHE IIPUYUHHO -
CJIE[ICTBEHHBIX CBSI3€H MEXIY

XHUMHYECKOU CBA3bIO, TUIIOM KpHCTaHHquCKOfI PEIIETKHN OKCHI0B
yriaepoaa, ux (bHSI/I‘IeCKI/IMI/I 1 XUMHYECKUMH CBOMCTBaMH

46

UTBb. Yronpuas

KHCJIOTA U €€ COJIN.

KectkocTh BOJBI
U CIIOCOOBI €€

YCTpaHEHUS

Tabmuma «Ilepuonnueckas
CHUCTEMA XUMHUYECKHUX
anemenToB . 1. MenaeneBa»

JemoncTpanuu. O6pasisl
MIPUPOJIHBIX COSAMHEHUIN
yraeponaa. O6pasibl
BOKHEUIIINX 1T HAPOJTHOTO
XO3SMCTBA

KapOOHATOB.
JlaGopaTopHbIe ONBITHI.

38. Ilony4yeHnue yroibHON
KHCJIOTHI U U3YYEHUE ee
CBONCTB.

39. Ilepexon kapOOHATOB B
TUAPOKAPOOHATHI.

40. Pa3znoxenue

Onpenenenus NOHATUN «BPEMEHHAs KECTKOCTD BOBI», TOCTOSHHAS
KECTKOCTb BOJBI», «00I11as1 )KECTKOCTh BOJIbI». XapaKTepUCTUKA
YrOJIbHOW KUCIIOTHI U €€ CoJiel: cocTaB, GU3NUYECKUE U XUMUUYECKHUE
CBOICTBa, NTOJIy4eHUE U puMeHeHue. CocTaBiIeHNE Ha3BaHUM coylel
YrOJILHOW KUCIIOTHI 10 GopMylie ¥ UX (popMysT O Ha3BAaHHIO.
CocraBiieHHEe MOJIEKYJIIPHBIX YPaBHEHUH peakLui,
XapaKTEepU3YIOIIUX XUMUYECKUE CBOWCTBA YTOJIbHOM KUCIIOTHI U €€
COJIEN, YPABHEHUM 3JIEKTPOJIUTUUECKON TUCCOLUALINY;
MOJIEKYJISIPHBIX, TIOJTHBIX M COKPAILlEHHBIX HOHHBIX YPaBHEHUN
peaKIMii ¢ y4acTHEM 3JIEKTPOIUTOB. ONUCaHKE CIIOCOO0B YCTPAHEHH
JKECTKOCTH BOJBI U BBIITOJIHEHNE COOTBETCTBYIOIEr0 XUMHUECKOTO
sKcniepuMenTa. HaboieHre u onmucanne XuMH4ecKoro
HKCIEPUMEHTA 110 PaclO3HaBaHUIO KapOOHAT- HOHOB. BrInonHeHne
pacueToB 10 XUMHUUYECKUM (HOpMyJiaM U YpaBHEHUSIM peaKIIUid,
MPOTEKAIOIIUX C YYaCTHEM COEAMHEHUHN yriepoia
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rHJIpoKapOOHaTa HATPUS

47

Kpemunii

CrpoeHue aToMa KpeMHHUS;
KPUCTAJUIMYECKUN KPEMHUU,
€ro CBOMCTBA U IPUMEHEHHE

XapakTepuCcTUKa KPEMHUS: CTPOCHUS, (PU3NYECKUX I XMMUYECKHIX
CBOWCTB, MoytyueHus 1 npuMeHeHns.CocTapieHre Ha3BaHHH
COCIMHEHUH KpeMHHUS 110 popmyrie u ux GopMys Mo Ha3BaHHIO.
OOBbsicHEeHNE 3aBUCUMOCTH CBOUCTB (WJIU MPEACKA3bIBAHNE CBOWCTRB)
KpeMHus oT nojioxkenus B [lepuoanueckoit

cucreme xumMuueckux anemeHToB [[. . MenneneeBa. CocraBieHue
MOJIEKYJIAPHBIX YPABHEHUN PEaKIMi, XapaKTEPU3YIOIUX XUMHIECKH
CBOICTBa KPEMHHUS, DJIEKTPOHHBIX YPABHEHUHN MPOIECCOB OKUCIICHHUS
BOCCTAHOBJICHUSI.

YcraHOoBIIEHNE IPUYMHHO -CIIEICTBEHHBIX CBSI3€H MEXAY CTPOCHUEM
aTOMa, XUMHUYECKOU CBSI3bI0, TUTIOM KPUCTAJUIMYECKON PELIETKU
KPEeMHHUS, ero (PU3NYeCKMMU U XUMHUUYECKUMH CBOMCTBA

48

HUTBb. Coenunenus

KPEMHHUS

Tabmuma «Ilepuonnueckas
CHUCTEMA XUMHUYECKHUX
anemenToB . 1. MenaeneBa»

JemoncTpanuu. O6pasis!
MPUPOTHBIX COCTUHEHUIN
KPEMHUS.

JlaGopaTopHbIe ONBITHI.

41. ITomyuenue KpeMHEBOU
KHMCJIOTHI U U3yYEHHE €€
CBONCTB

XapaKkTepuCTUKa COEIMHEHUI KpEMHHUS: COcTaB, (pusnueckue u
XMMUYECKHE CBOWCTBA, ITOJydeHHe U npuMenenue. CocraBieHue
Ha3BaHUI coeTMHEHNI KpeMHUS 1o Gpopmylie U UX GopMylt o
Ha3BaHMI0. CocTaBICHNE MOJIEKYJISIPHBIX YPAaBHEHUI PEAKIINM,

XapPAKTCPUIYIOMIUX XUMHUYICCKHUC CBOICTBA COE€IMHEHUI KpEeMHU4,
SJICKTPOHHBIX ypaBHeHI/Iﬁ IMPpOoHeCCOB OKNUCIICHUA-BOCCTAHOBJICHUS ;
ypaBHeHPIfI 3J'ICKTp0JII/ITI/I‘leCKOI\/’I Aucconmnanu; MOJICKYJIIPHBIX,
MOJIHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHI/Iﬁ peaKuHﬁ C y4aCTucm

ANEKTPOJIUTOB. Y CTAHOBIIEHHE IPUYUHHO- CJIEJCTBEHHBIX CBSI3EH
MEXIy XUMUUYECKON CBSI3bI0, TUTIOM KPUCTAJUTMYECKON pelIeTKH
COCTMHEHUHN KPEMHUS, ero GU3NIECKUMHA U XUMUYECKUMHU
cBoricTBamu. HabmroieHne n onucanne XMMHUIECKOTO IKCIIEPUMEHTA
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10 paCIiO3HABAHUTIO CUJIMKAT- HOHOB.

BrimonHeHne pacueToB Mo XMMHYECKUM (DOpMYyTiaM U ypaBHEHUSIM
peaKIuii, MPOTEKAIOIINX C YYACTUEM COCAMHEHUN KPEMHUS

49 CunukaTtHas Tabmuma «Ilepuonnueckas XapakTepucThKa CHIIMKATHOW MPOMBIIIJIEHHOCTH
CHUCTEMa XUMUYECKUX
[IpomeInuien-
P anemenToB /1. . Meneneray»
HOCTb
JdemoncTpanuu. O6pasis
CTEKJIa, KEPaMUKH, LIEMEHTa
50 O06o0meHue mo Ta6muup! [ICXD n Brruncnenus no xumuueckuM (GopMmysaM U ypaBHEHUSM PeaKiluii,
PactBopumMocTu MPOTEKAIOIIUX C YYACTHEM HEMETAJUIOB U UX COCIUHECHHI.
teme «Hemeramnbn»
Kaprouku ¢ 3aganusimu [IpencraBnenue nnpopmanuu no reme «Hemerannsn» B Bue TabIuIl
CXeM, OTIOPHOT'0 KOHCIIEKTa, B TOM YHKCJIE C IPUMEHEHUEM CPENICTB
HKT. OrcrauBanue cBO€i TOUKHU 3pEHMUSI, €€ apryMEHTalus U
MOATBEPKICHUE (paKTaMHU.
Cocranenue pedepara no onpeneneHHon popme
51 KonTpoabnas BapuanTtsl BreimonHeHne pacueToB MO XUMHUYECKHM (OpMylIaM U YpaBHEHHS
b depeHIMpOBaHHON peaxIuii, MpOTEKAIOIINX C Y4aCTHEM HEMETAITIOB.

Paoora Ne3 o teme

«HemeTtamnbn»

KOHTPOJIbHON pabOThI

Tema 4.

IIpakTukyMm 2.
«CpBoiicTBa
coeIuHEeHU I
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HEMETAJJ10B>»

52 HUTb. Tabmuna «IIpaBuiia TeXHUKH OKCHepUMEHTAJIbHOE UCCIIEI0BAHUE CBOWCTB HEMETAIIJIOB U UX
IIpakTH4eckasn 0€301aCHOCTH» COEJIMHEHUH, pEelIeHNE IKCIIEPUMEHTAIbHBIX 3a/1a4 110 TEME
padora Ne3 «[Tonrpymnmna ranorenos». Pabora ¢ mabopaTopHBIM 000pyI0BAaHHEM
XUMHUYECKUE PEaKTHBBHI,
HarpeBaTeIbHBIMH IPUOOPAMU B COOTBETCTBUH C IPABUIAMU
Pemenue naboparopHoe 000pyI0BaHHE,
AKCIIEPUMEHTAIIb HarpeBareIbHbIe TPUOOPHI TEeXHUKU Oe3omacHocT. HabmoieHre 3a cCBOWCTBaMH rajIoTeHOB, X
COCIMHEHU N
HBIX
U SIBJICHUSIMH, IPOUCXOJAIIUMHU ¢ HUMH. ONHUCaHUE XUMUYECKOTO
3aj1ay 1o TeMe
AKCIIEPUMEHTA C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOIO MJIM POJIHOTO)
«Toarpynma A3bIKA U A3bIKA XUMHH.
raJloreHOB»
®opMyIMpOBaHUE BBIBOJOB I10 pPE3yJIbTaTaM IIPOBEAEHHOIO
AKCIIEPUMEHTA.
Opranu3zanus yueOHOro B3aUMOAECHCTBYSI B TPYyIIIIE.
53 HUThb. Tabmuua «IIpaBuia TeXHUKH OKCHepUMEHTAIbHOE HCCIIEI0BaHUE CBOWCTB HEMETAIIJIOB U UX
IIpakTHyeckasn 0€3011aCHOCTH» COEIMHEHUH, pellIeHne IKCIEPUMEHTAIbHBIX 3a/1a4 110 TEME
padora Neq «[Toarpynma kucioponay. Pabora c mabopatopHbsIM 000py10BaHUEM
XHWMHWYECKUE PEAKTUBBI,
HarpeBaTelbHBIMU IPUOOPAMU B COOTBETCTBUH C IPAaBUIAMU
Pemenue nabopaTopHoe 000py0BaHUE,
JKCIIEPUMEHTAIIbHBI HarpeBaTesbHble TPUOOPHI TeXHHUKU Oe3onacHocTu. HabmroeHue 3a cBolicTBaMu KHUCIOPO/Ia,
X

3a/1a4 10 TEME
«Toxarpymma

KHCJIoOpoda»

CCPhI, UX COGI[I/IHeHI/II\/JI H ABJICHUAMHU, IPOUCXOAAIIUMHA C HUMHU.

Ornucanue XUMHUYECKOTO IKCIIEPUMEHTA C TIOMOIIBIO €CTECTBEHHOTO
(pPyCCKOTO UM POJTHOTO) SI3bIKA U SI3bIKA XUMHH.

@opMyIHpOBaHHE BBIBOJOB IO pe3yibTaTaM IIPOBEIEHHOTO
JKCIIEPUMEHTA.
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Opranuzanust yaeOHOTO B3aUMOJICHCTBUS B TPYIIIIE.

54 HUTB. 1 Tabmuna «IIpaBuiia TeXHUKH Pabota ¢ maboparopHsIM 000pyJOBaHUEM U HArpeBaTEIbHBIMH
IIpakTH4eckasn 0€301aCHOCTH» npubopaMu B COOTBETCTBHUH C IPABUIIAMU TEXHUKH O€30MaCHOCTH.
padora NeS

XUMHUYECKUE PEaKTHBBHI, HaGnronenue 3a cBoiicTBaMu HEMETAJIJIOB U UX COCIMHEHUN U
[Tony4enue, nabopaTtopHoe 000pyIOBaHME, | SIBICHUSAMH, IPOUCXOMSIIUMH ¢ HUMU. ONicaHie XMMUYECKOTO
coOupanue u HarpeBareIbHbIe TPUOOPHI AKCIIEPUMEHTA C TIOMOIIIbIO €CTECTBEHHOTO (PYCCKOI'O MJIM POJIHOTO)
pacro3HaBaHHe A3bIKa U A3bIKa XUMHH. POpMYIUpPOBaHUE BBIBOJOB 110 pe3yjIbTaTaM
ra3oB IIPOBEJEHHOTO SKCIIEPUMEHTA.

Opranu3zanus yueOHOro B3aUMOAECHCTBUSI B TPYyIIIIE.

TEMA 5. 15
OBOBUHIEHUE
3HAHUM 1O
XUMMHU 3A
KYPC
OCHOBHOM
IIKOJIbI
INOAI'OTOBKA K
I'OCYIJAPCTBE
HHOH
UTOIOBOM
ATTECTALIUN
(THA)

55- ITepnonnueckuit 2 Tabmuus! [ICXO u [IpencraBnenue nnpopmanuu no reme «llepruoaudeckuii 3aKoH u

56 PactBopumocTu [Tepnonnueckas cucrema /l. 1. MenaeneeBa B CBeT€ TEOPUU CTPOECHL
3aKOH 1 aToMay B BHJIE TaOJIHI], CXEM,

[Tepuoanueckast Kaprouku ¢ 3aganusmu
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cuctema /1. 1.
MenneneeBa B
CBETE TEOPUU

OIOPHOI'0 KOHCIIEKTA, B TOM 4Uncie ¢ npuMeHenneM cpeacts MKT.

BrImonmaeHne TeCTOBBIX SaI[aHI/Iﬁ 10 TEMEC

CTpOCHUS
aToMa
57 Buasl xuMuyeckux Tabmuus! [ICXO u [TpencraBnenue nHGpOpPMALUH 110 TeMe «BUIbI XUMUYECKUX CBS3EI»
CBS3EH. PactBopumocTu BUJIe TaOJIHII, CXEM, OTIOPHOTO KOHCIIEKTA, B TOM YHUCIIE C
npumMeHenueM cpeacts UKT. BelnonHeHue TeCTOBBIX 3aJaHUl 110
Kaprouku ¢ 3aganusamu
TeMe
58 Turbr Tabmuus! [ICXO u [IpencraBnenne HHPOPMALIUH 11O TeMe « THITBI KPUCTATUTMIECKUX
KPHUCTAJNINYECKUX PactBOopumocTu pELIETOK» B BUJIE TaOJIHUL], CXEM, OIOPHOI'O KOHCIIEKTa, B TOM YHCJIE ¢
PELIETOK. npumMeHeHueM cpeactB UKT. BeinonHenue TecTOBbIX 3aAaHui 110
KapTouku ¢ 3aganusamu
TeMe
59 B3anmocss3p Tabmuus! [ICXO u [IpencraBnenne nHPpOPMAIIUH 110 TeMe « B3auMOCBs3b CTpOeHUS U
PactBopumocTu CBOICTB BEILIECTB» B BHJI€ TAOJIUII, CXEM, OITOPHOTO KOHCIIEKTa, B TON
CTpOEHUS U
gucie ¢ npumeHeHreM cpencts MKT. BeinonHenne TecToBbIx
Kaprouku ¢ 3aganusamu o
CBOWCTB BEIECTB 3allaHuu 1O TeMe
60- Knaccugukanus Tabmuuet [ICXD n [TpencraBnenue napopmaruu mno reme Kinaccupuxanuss XUMHIECKH
61 XUMHYECKHUX PactBopumocTu peaxkuuil Mo pa3IuYHbIM Ipu3HakaM. CKOpOCTbh XUMHUUYECKUX
peaxkuui 1o peakiuii» B BUje TabJIuIl, CXeM, OOPHOT'O KOHCIIEKTa, B TOM YHCJIE C
Kaprouku ¢ 3aganusamu .
npuMmeHeHneM cpeacts UKT. BrinonHeHne TECTOBBIX 3a1aHUM 11O
pa3IMYHbIM
TeMe
IIPU3HAKaM.
CxkopocTb
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XUMHUYCCKUX

peakuui
62- Knaccudukanus 2 Tabmuus! [ICXO u [TpencraBnenue nadopmaiuu mno reme «Kmaccupukamus u cBolcTBa
63 . PactBopumocTu HEOpPraHMYECKUX BEIECTB» B BUJE TA0JIULI, CXEM, OIIOPHOTO
U CBOMCTBa
KOHCIIEKTa, B TOM uucie ¢ npuMeHenreM cpeacts MKT. BeimonHeHn:
HEOPraHUYECKUX Kaprouku ¢ 3aganusmu .
TECTOBBIX 3a/IaHUIl 110 TeMe
BELIECTB
64 I'enetnueckue psasl | 1 Tabmuus! [ICXO u [TpencraBnenue nHPpOpMaIUH 10 TeMe _« ['eHeTrueckue psabl
MeTalljaa, HeMeTauia PactBopumocTu MeTaJljia, HeMeTalla v MepeX0oAHOI0 MeTaljiay B BUIE
U TIEPEXOJTHOTO
MeTaIA Kaprouku ¢ 3aganusaMu TabJIUIL, CXEM, OLIOPHOTI'O KOHCIIEKTa, B TOM YHCIIE C IPUMEHEHUEM
cpencts UKT.
BeinonHenue TeCTOBBIX 33/1aHUH 110 TeMe
65- Tpenunr 4 Tectl 3a Kypc OCHOBHOM | BelnosiHeHue TecTa 3a Kypc OCHOBHOM HIKOJIbI
68 TECTUPOBAaHUE IO IKOJIBI

BapHaHTaM I'MA

IPOUUIBIX  JIET
JIEMOBEPCUU

n

KoHnTposbHbIX padoT -3 yaca + UTOroBbIN TeCT, MNPAKTHYECKHUX PAd0T-5 YacoB, JJa0OPATOPHBIX ONBITOB- 41 .

IosicHuTenbHaR 3anKcKa M0 Kypey «Oprannyeckasi xumus», 10 kinacce (34 yaca/l yac B Heze110)

PabGouas mporpamMmma o XMMuU coctaBiieHa Ha ocHOBe [Iporpammel cpenHero (IoJIHOTO) 00IIero o0pa3oBanus Mo XUMMuM (0a30Bblil YPOBEHb) U

nporpamMmsbl Kypca xumun s 10-11 kiaccoB 001meo0pasoBaTenbHbIX YupeskaeHuii ( 0a3oBbiii ypoBenb) O.C.I'abpuesnsina.

Pabouas nporpamma npeHa3HaueHa 11 u3ydenus xumuu B 10 kiacce cpeHei obmeoOpasoBaTenbHON mKoubl o y4eOHuKY O.C.I'abpuensiH.

Xumus. 10 kiacce. Ba3zoBblii ypoBenb: yued. [is odmeoopasosar. yupexaennii / O.C.I'abpuensin. — 9-e uzn., crepeorun. — M.: /Ipoda, 2013. —
190c. YueOHUK COOTBETCTBYET (efieparibHOMY KOMIIOHEHTY TOCYIapCTBEHHOT'0 00pa30BaTEeIbHOTO CTaHapTa 0a30BOr0 YPOBHS U pealn3yeT aBTOPCKYIO
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nporpammy O.C. ['aGpuensina. Bxonut B penepanbHbIii mepedeHb yueOHUKOB, PEKOMEHIOBAHHBIX WHHUCTEPCTBOM 00pa3oBaHUs M HAyKu Poccuiickoit
denepary K UCIOIB30BAHUIO B 00pa30BaTeIbHOM MpoIiecce B 0011e00pa30BaTEeIbHBIX YUPEKICHUIX
W3ydyeHue xuMHUM B cTapiiiei mKoje Ha 6a30BOM ypOBHE HApaBlIEHO HAa JOCTHKEHHE CISAYIONINX LeJIei:

* OCBOCHHUE 3HAaHUHU O XMMHUYECKON COCTABIISIIOLIEH €CTECTBEHHO-HAyYHOM KAPTUHBI MUPA,
BAKHEUILINX XUMUYECKUX MOHATUSX, 3aKOHAX U TEOPUSX;

* OBJIAZICHUE YMEHHUSIMU IPUMEHSATH MOJTyYCHHbIE 3HAHUS TSI 0OBACHEHHS Pa3HOOOPA3HBIX XUMUYECKUX SIBJICHUH U CBOMCTB BEUIECTB, OLIEHKU POIU
XUMUU B Pa3BUTHUH COBPEMEHHBIX
TEXHOJIOTUH U IOJIyY€HUH HOBBIX MAaTE€PHUAJIOB;

* pa3BUTHE NTO3HABATENIbHBIX HHTEPECOB M UHTEIUIEKTYaIbHBIX CIOCOOHOCTEH B mpoiiecce
CaMOCTOSITENTLHOTO TPUOOPETEHHUS] XUMHUUECKUX 3HAHUH € MCIIOJIb30BAaHUEM PA3TUYHBIX HCTOUHUKOB HH(OPMAIIMH, B TOM YUCIIE KOMIIBIOTEPHBIX;

* BOCIIUTaHUe YOEKICHHOCTH B TIO3UTUBHOM POJIM XUMHHU B KU3HU COBPEMEHHOTO 00IIECTBA, HEOOXOAUMOCTH XUMUYECKH TPAMOTHOTO OTHOILIEHHS K
CBOEMY 3/I0POBBIO U OKpY’Karolen
cpene;

* IPUMEHEHHE MOTYYCHHBIX 3HAaHUW M YMEHUH /17151 0€3011acCHOT0 MCTIOIh30BAHMUS BEIIECTB U MAaTEPHAJIOB B OBITY, CEJICKOM XO3AHCTBE U HA
MIPOU3BOJICTBE, PEIICHUS MPAKTHYECKUX
3aJ1a4 B IOBCEAHEBHOM KU3HU, IPEAYIPEKACHUS SIBICHUN, HAHOCAIIMX BPEJl 3/I0POBBIO YEJIOBEKA U OKPYXKAlOIIeH cpelie.

B coorBercTBUM ¢ (denepadbHbBIM 0a3MCHBIM yYEOHBIM IUIAHOM Uil CpeiHero (TMOoJIHOTO0) o0Imero oOpa3oBaHUS MpOrpaMMa paccuuTaHa Ha
npernoaaBanue kypca xumuu B 10 kinacce ( 6a30BbIi ypoBeHB) B 00beMe 1 yaca B HeleJIo.
IIpeameT: Xumua  Kaacc: 10 (1 4 B Hezmearo, Bcero 35 4, U3 HUX 2 4 pe3epBHOE BPeEMs)

YMK: Xumus. BazoBslit ypoBeHb. 10 Kaacc: yueOHUK / O.C. 'abpueasaH. - 2-e uazn., crepeorunHoe. — M.: [Ipoda, 2014.

Copnep:xanue nporpammsl Xumus 10 kiaacce (1 yac B Hegenro, 36 yaca)

Benenne (1 u) Tlpenmer oprannveckoit xumun. OCOOCHHOCTH CTPOCHHS M CBOMCTB OPraHMYECKUX COCAMHCHUI. 3HAUCHHE U POJIb OPraHUYECKO
XMMHU B CUCTEME €CTECTBEHHBIX HayK U JKW3HHU oOIecTBa. KpaTkuii ouepk HCTOPUM pa3BUTHUS OPraHUYECKON XUMHH.

Tewmal Teopusi crpoeHusi oprannveckux coennnenuii ( 2 1) BaneHTHOCTH, XMMHUUECKOE CTPOCHHE KaK MOPSIAOK COEUMHEHUS aTOMOB B MOJIEKYJIE
COTrJIaCHO MX BaJIEHTHOCTH. OCHOBHBIE MOJOKEHUS TEOPUH XUMUUECKOTO CTPOEHUSI OpraHWYECKUX coeuHeHu. [[oHaTHEe 0 TOMOJIOTUU U TOMOJIOTax,
M30MEPHH U U30Mepax. XUMUYecKue GopMyIbl U MOJIETH MOJIEKYT B OPTAaHUYECKON XUMUU
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Tema2 Yriaesoaopoabl U HX NpUPoAHbIe HCTOUYHUKH ( 17 1) [Ipuponnsiii raz. IlpupoaHslii ra3 kak Tominso. [IpenmyiecTsa npupogHOro rasa
nepes ApyruMu Bugamu Toruisa. CocTaB mpUPOIHOTO rasa.

A 71K a H bl: TOMOJIOTHYECKUN Psijl, U30MEPUS U HOMEHKJIaTypa aJIkaHOB. XMMHYECKHE CBOICTBA aJIKAHOB (HA
IIpUMEpE METaHA U 3TaHa): TOPEHUE, 3aMEIlEHNE, Pa3JIOKEHNE U AeTuipupoBaHue. [[puMeHeHne ankaHoB Ha OCHOBE CBOMCTB.

A 11 K e H bl. OTWIIEH, €ro Noly4YeHue (IeruIpupoBaHUEM 3TaHa U JAeruaparauei 3TaHoa). XMMUUYECKHe CBOMCTBA 3TUIIEHA: TOPEHHE, KaUeCTBEHHBIE
peakuuu (obecrBeurBaHne OPOMHOMN BOJIbI M paCTBOPA IEpMaHraHaTa Kajius), ruapaTanus, nonumepusanus. [lonnstune, ero cBoiicTsa 1 NpuMeHEHUe.
[IpuMeHeHue 3TuIeHa Ha OCHOBE CBOMCTB.

AnkanueHs U Kayuyk H. [Todarue 06 ankaaueHax Kak yriieBoJ0poJiax ¢ AByMs JIBOMHBIMU CBs3IMU. XUMUYECKHE CBONCTBa OyTaauena-1,3 u
u3ompeHa: odbeciBeunBaHue OPOMHOM BOJIBI M TOJTUMEPHU3AIs B KaydyKu. Pe3una.

A 71K ¥ H bl. ALIETHIEH, €r0 M0JIy4eHHE IUPOIU30M METaHa U KapOUAHBIM ciocoO00M. XHMHUYECKHE CBOMCTBA alleTHIIEHA: TOPEHHE, 00eCBEUBaHNE
OpOMHOIA BO/IBI, TPUCOETMHEHNE XIOPOBOIOpOIa U THapaTays. [[puMeHeHne aneTuieHa Ha OCHOBE CBOMCTB. Peakius mommmepr3anuy BHHUIXJIOPUIA.
[ToIMBUHUIXIJIOPU U €70 IPUMEHEHHUE.

b e 1 3 0 1. [losyuenne 6eH3071a U3 rekcaHa M aleTuiIeHa. XMMHUYECKHe CBOMCTBa OeH30/1a: TOpeHHe, TajJoreHnpoBanue, HuTpopanue. [Ipumenenue
OeH30I1a Ha OCHOBE CBOMCTB.

He ¢ 1 5. CoctaB u nepepabotka Hedptu. Hedrenpoaykrel. beH3un u nonstue 06 OKTaHOBOM YHCIIE.

JemoncTpanuu. ['openue Metana, 3TuieHa, aueTuieHa. OTHOIIEHHE MeTaHa, STUJICHA, alleTUIeHa U OEH30I1a K pacTBOpY NepMaHIraHaTa Kajaus U
OpoMHoii Bozie. [Tonyuenue sTuiieHa peakiuen Aeruaparaiy 3TaHoIa U JeNoIMMepHU3aluy NOJIUITHIIeHA, alleTUIIeHa KapOuaHbIM criocoOoM. Paznoxenune
KaydyKa [Py HarpeBaHHH, UCIIBITAHUE MTPOIYKTOB Pa3I0KEHUsS Ha HENpeAeabHOCTh. Komekust 006pa3ioB HepTH U HEPTENPOTYKTOB.

JlabopaTopHble onbIThI. 1. OnpeseneHne 3JIEMEHTHOIO COCTaBa OPraHMYECKUX coeqMHeHUH. 2. M3roToBneHne Moeneil MoJaeKysl yrieBoJ0poIoB. 3.
OO6HapyxeHue HelpeAeIbHBIX COSTMHEHUN B )XUIKNX Hedrenpoaykrax. 4. [lomyuenue u cBoiicTBa anetuiieHa. 5. O3HakoMieHue ¢ kosutekiueit «Hedts u
MPOJYKTHI €€ MepepadoTKM.

Tema3

Kucaopoacoaep:xamme oprannyeckne coelMHeHNs U UX HAXO0XkKIeHUe B :KNUBoii npupoae (9 u) EQMHCTBO XMMHUECKON OpraHU3aluN KUBBIX
OpraHu3MoB. XMMHUYECKUI COCTAB )KMBBIX OPraHU3MOB.

C nu p T bl [Tonyuenue sTaHona 6pokeHUEM TIIHOKO3bI U TUApaTanueil stwieHa. [ uapokcuipHas rpynna kak GyHkuuonanbHas. [IpeacraBnenue o
BOJIOPOJIHOM CBsI3U. XMMUYECKHE CBOWCTBA 3TAHOJA: TOPEHUE, B3aUMO/ICHCTBHE C HATPUEM, 00pa30BaHME MPOCTHIX U CIOKHBIX H3(PUPOB, OKUCIECHUE B
anpaeru. I[lpuMeHnenune 3taHosia Ha OCHOBE CBOMCTB. AJIKOIOJIM3M, €0 MOCIEICTBUS U PEAYIPEKICHUE.

[TonsTHE O IPENEIBHBIX MHOTOATOMHBIX CIIMpTaX. [ IMIEpUH KaK MpeACcTaBUTEIh MHOIOATOMHBIX CIUPTOB. KauecTBEeHHas peakliis HA MHOTOAaTOMHBIE
cnupthl. [Ipumenenue rimuepuHa.
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Kamenns it yrons. @ eHn o i Kokcoxumuiyeckoe Mpou3BOACTBO U ero npoaykuus. [loaydenue ¢peHona KOKCoBaHneM KaMeHHOro yriis. BzanmHoe
BJIMSIHUE aTOMOB B MOJIeKyJIe (DeHoJIa: B3aMMOACHCTBUE C TUIPOKCHIOM HAaTpus M a30THOM KucnoToi. [lomukonnencamus genona ¢ GopManbaeruiom B
benomopopmanbIeruinyo cMoiy. [lpuMenenue ¢peHosia Ha OCHOBE CBOMCTB.

A np peru asl [lonyueHne anbaeruoB OKHMCICHUEM COOTBETCTBYIOUINX CIIUPTOB. XMMUYECKHE CBOMCTBA aJIbJICTU/IOB: OKUCIICHHE B
COOTBETCTBYIOLIYIO KUCIOTY U BOCCTAHOBJIEHUE B COOTBETCTBYIOIIUH criupT. [IpuMeHenne dpopmanbaeruia 1 aueTaabaeruia Ha OCHOBE CBOMCTB.

KapOoHoBbie kKuciaorT bl [lonydeHne kapOOHOBBIX KMCIOT OKUCIEHUEM ajlbJIerHI0B. XMMUUYECKHE CBOMCTBA YKCYCHOM KUCIOTHI: 001IHe
CBOWCTBA ¢ HEOPraHMYECKUMH KHCIOTaMH U peakuus srepudukanuu. [IpuMeHeHre yKcyCHOM KUCIIOThI Ha OCHOBE CBOMCTB. BhIcIine )XUpHbIE KUCIIOTHI HA
IIpUMepe NaIbMUTHHOBON U CT€apUHOBOM.

Cnoxubie 30 upbl U XK HDp bl [lonmyueHne cnoxueix 3gpupoB peakuueit srepudukanun. Crnoxusie 3QUpsl B IpUpoe, Ux 3HaueHue. [1pumenenne
CIIOKHBIX 3(DUPOB HA OCHOBE CBOWCTB.

XKupsr kak cnoxHbie 3QUpbl. XUMHUYECKHE CBOMCTBA KUPOB: THAPOIHN3 (OMBUICHUE) U TUAPUPOBAHNE KUIKUX KHUPOB. [[puMeHeHne sxupoB Ha OCHOBE
CBOMCTB.

VY rueBo bl YIeBojbl, ux Kiaccudukanus: MOHOcaxapuabl (IIIH0K03a), AMCaXapybl (caxapo3a) U Nojarcaxapuabl (Kpaxmal U LEeI103a).
3HayeHue YrieBOI0B B )KUBOW IPUPOJIE U B )KU3HU YEJIOBEKA.

['mroko03a - BelecTBO ¢ IBOMCTBEHHON (DyHKIMEH - albIernA0CIUPT. XUMHUECKUE CBOICTBA IIIOKO3bI: OKUCIIEHUE B INIFOKOHOBYIO KUCIIOTY,
BOCCTAaHOBJICHHE B COPOUT, OposkeHUe (MOJIOYHOKUCIIOE U CIUPTOBOE). IIpuMeHeHune riroko3bl Ha OCHOBE CBOMCTB.

Hucaxapuabl 1 nonucaxapuabl. [ToHsaTHE 0 peakusaX NOJMKOHCHCALUH U THAPOJIN3a Ha IPUMEPE B3aUMOIIPEBPAIICHUI: TII0K03a <> HOJUCcaxapul.
JemoncTpanuu. Okucienue cnupra B anpaerul. KauectBeHHas peakuus Ha MHOroaToMHble ciupThl. Kosekuus «KaMeHHBbIH yroyib ¥ IPOIYKThI €T0
nepepaboTku». PactBopuMocTs (heHoma B Bojie IpU OOBIYHOM TeMmepaType U Npu HarpeBaHUH. KadecTBeHHbIE peakiiuy Ha GeHoul. Peakuus «cepedpsiHOrO
3epKaJia» albJIeTU/I0B U TIFOK03bI. OKHCIEHHE AJIbJIETHAOB M TIIFOKO3BI B KHCIIOTHI ¢ oMonibio ruapokcuaa mean (I). [Tomydenne ykcycHO-3THIOBOTO H

YKCYCHO-M30aMHII0BOTO 3(hupoB. Komrekuus a3¢upHbIx Macen. KauecTBeHHas peakiius Ha KpaxMall.

JlabopaTopHsle onbIThl. 6. CBolicTBa 3THIIOBOTO ciupTa. 7. CBoiicTBa riuuepuna. 8. CoiictBa popmanpaernaa. 9. CroiicTBa ykcycHOM Kuciaotsl. 10.

CoiicTBa xupoB. 11. CpaBHeHHE CBOWCTB pacTBOPOB MbLIA U CTHpalIbHOIO nopoiuka. 12. CpoiicTa ritoko3sl. 13. CBolicTBa kpaxmara.

T e M a4 AzoTcoaep:xaniue coeiluHeHUs U UX HAXO0KIeHUE B :KUBOM nmpupoae (4 4)

A M 1 H b1 [Tonsitue 06 amunax. [TonydeHne apoMaTHYeCKOro aMUHA - aHUJIMHA - U3 HUTPOOEH3071a. AHUIIMH KaK OpraHnuecKoe ocHOoBaHue. B3anmHoe
BIIMSIHHE aTOMOB B MOJICKYJIC aHUJIMHA: OCJTa0JIeHNE OCHOBHBIX CBOMCTB M B3aUMOJICUCTBHE C OpOMHOM Bo10M. [IpMeHeHne aHMIMHA HA OCHOBE CBOMCTB.
AMUHOKUCIO T B [loydeHre aMHHOKHUCIIOT U3 KapOOHOBBIX KUCIIOT U THAPOJIN30M OEITKOB. XUMHUUECKHE CBOMCTBA aMUHOKHCIIOT KakK
aM(OTEPHBIX OPraHUYECKUX COCTMHEHHI: B3aUMOJICHCTBUE CO IIET0YaMH, KUCIOTaMU U JPYT C IPYroM (peakiius moJIMKoHieHcanuH ). [lentuanas cBsizb u
nonunentuasl. [[puyMeHeHrne aMUMHOKHUCIIOT HAa OCHOBE CBOMCTB.
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b e 11 x u. [lonmyyenne 6eIKOB peakifel NOJMKOHACHCAIIMH aMUHOKUCIIOT. [IepBuyHast, BTOpHYHAs U TPETUYHAS CTPYKTYPBI OETIKOB. XUMHUECKHE
CBOWCTBA OCIIKOB: TOpEHUE, IEHATYpaIlHs, THAPOIIU3 U [IBETHBIC peakiuu. bruoxumudeckue QyHKIIUU OSTKOB.

['eneTnueckas CBsA3b MEKY KJIACCAMU OPTAHUYECKUX COCITUHEHUN.

HyxnennoBbie kKucioThl. CHHTE3 HYKJIIGMHOBBIX KUCIIOT B KJIETKE U3 HYKJIeoTH10B. OOIIHii 1aH cTpoeHus HykieoTuaa. CpaBHEHUE CTPOCHUS U
¢bynxumii PHK n [IHK. Pois HyKI€MHOBBIX KHCIIOT B XpaHEHUH U TIepeaaue HaciaeAcTBeHHON nHdopmaruu. [loHsTHE 0 OMOTEXHOJIOTHH U TeHHOU
WHXEHEPUHU.

JemoncTpanun. B3anmonelicTBre aMmMuaKka 1 aHWJIMHA C COJITHOM KUciIoTol. Peakuus anuinnna ¢ 6poMHO# Booi. [lokazaTenbcTBO HAIMYHS
(GYHKIIMOHATIBHBIX TPYIII B PACTBOPAaX aMHUHOKHCIIOT. PacTBopeHue u ocaxenue 6enkoB. L[BeTHbIe peakiiy 0eIKoB: KCAHTOIIPOTEHHOBAs U OMypETOBas.
['openue ntuubero mepa u mepcrsHoi Hutu. Mojens mosekysbl JIHK. Tlepexo/ibl: 3TaHO —> 3THIICH 3TUICHTIUKOIb — dTHieHI KAt meau (11);
3TaHOJI —»3TaHajb —> ITAHOBAs KHUCJIOTA.

Jladoparopubie onbIThl. 14. CBOlicTBa OSIKOB.

IIpakTuyeckas padora Nel. Unentudukaius opraHMuecKux COeAMHEHUN.

Tema5 buosoruyecku akTuBHble Opranudeckue coequuenust (1 v )

®epw™meHTHBL. DepMEHTHI Kak OMOJIOTHICCKUE KaTaIN3aTOPhl 0eIKOoBOM MPpUpoabl. OcOOCHHOCTH (PYHKIIMOHUPOBaHUS (hepMEHTOB. Poib hepMEeHTOB B
KU3HEJEATEIIbHOCTH KUBBIX OPTraHU3MOB U HAPOJIHOM XO3SIMCTBE.

B utawMuH bl [lonaTue o BuTamunax. Hapymienusi, cBsi3aHHbIe C BATAMUHAMU: aBUTAMUHO3bI, TMIIOBUTAMHHO3bI U TULIEpBUTAMUHO3bl. Butamun C kak
MPEACTABUTENb BOJIOPACTBOPUMBIX BUTAMUHOB U BUTAMHUH A Kak MPEACTaBUTENb )KHUPOPACTBOPUMBIX BUTAMUHOB.

I' 0 p M 0 H bI. [IOHATHE 0 TOPMOHAX KaK T'YMOPAJIbHBIX PETYIISATOPAX KUZHEAEATEIbHOCTH KUBBIX OPraHU3MOB. MIHCYJIMH U apeHaIuH Kak
npecTaBuTeNu ropMoHoB. [IpodunakTika caxapHoro guadera.

JlexapcTBa. JlekapcTBeHHass XUMHL: OT HATPOXUMHUH IO XUMUOTEpANUU. ACIUpUH. AHTHONOTUKHY U 1ucOakTepuo3. HapkoTtuueckue BemecTna.
Hapkomanus, 6opb0a ¢ Heil 1 npoduIakTHKa.
JemoncTpanuu. PaznoxeHnne nepokcua BOA0poaa KaTana3oi CeIporo Msica u CbIporo kaptoders.

Tema6 HckyccTBeHHBbIC H CHHTETHYECKHE MOoJMMepsbI (4 4)

I/ICKVCCTBQHHI)Ie HOJIUMEPHI. HonyquHe HCKYCCTBCHHBIX IMOJIUMEPOB, KaK IPOJYKTOB XHUMHYECKOM MO}]I/I(i)I/IKaHI/II/I MMPpUPOAHOI0 IMTOJIUMEPHOT O CBIPbA.
I/ICKyCCTBCHHBIC BOJIOKHA ( aI_ICTaTHLII\/’I ICJIK, BI/ICKO3a) . MIX CBOICTBa U MIPUMCHCHHUC. CHHTETHUYECKHEC NONIHUME p BL
HOJ’Iy‘IﬂHHC CUHTCTUYCCKUX MOJUMEPOB PCAKIHUAMU IOJIUMECPU3AIUN U ITOJIMKOHACHCAIIUH. CprKTypa ITOJIMMEPOB: HHHeﬁHaﬂ, Pa3BCTBJICHHAA U
MMPpOCTPAHCTBCHHAA. HpeI[CTaBI/ITeHI/I CUHTCTUYCCKUX INIACTMACC: TTOJUITHUIICH HU3KOI'0 U BBICOKOT'O JAaBJICHUS, ITOJIUIIPOIINJICH U TOJIMBUHUIIXJIOPUA.
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CuHTEeTHYECKHE BOJIOKHA: JIJaBCaH, HUTPOH U KaITpOH. I[CMOHCTpaHPlI/I. KOHHGKHI/IH ImIacTMacc u I/I3,HCJ'II/II\/'I H3 HUX. KOHJ’IeKHI/IH HNCKYCCTBCHHBIX U
CHUHTETUYECKHX BOJOKOH U M3ASINM 13 HuX. Pacmo3HaBaHue BOJIOKOH I10 OTHOIIEHUIO K Harp€BaHuro U XUMHYCCKUM PCAKTUBAMMU.

JlabopaTopHble onbIThI 15. O3HaKOMIIEHHE ¢ 00pa3IlaMu IJIacTMAcC, BOJIOKOH U Kay4yKOB.
IIpakTyeckas padora Ne 2. PacriozHaBaHue IJIaCTMAcC U BOJIOKOH.

CrpykrypupoBanue coaepxxanus kypca 10 kinacc «Opranuyeckasi XumMus»

Ne Tema Bceer N3 Hux
0 [TpakTueckue KouTposbabie paboThl
4aco paboThl
B
1 | Beenenue 1
2 | Tema 1. Teopus 2
XUMHUYECKOTO CTPOCHHS
OpPraHUYECKUX
COCTUHEHUN
3 | Tema 2. YTneBogopoas! 1 17 3auér 1 «HomMmeHKkaTypa aJIkaHOB U PaUKaJIOBY.
UX IIPUPOJHBIE HICTOUHUKHU 3auér 2 «AnKaHbI»
3auér 3 «HenpenenbHbIE YTIIEBOAOPOIBD)
K.p. Ne 1 «Yruesogopoabi»
4 | Tema 3. 9
Kucnoponconep:xauue K.p. Ne 2 «Kucnopoaconepxaiine opraHuu4eCKUe COEINHEHUS»
OpPraHUYECKUE COECTUHEHUS
U X TPUPOJIHBIE
HCTOYHUKH
5 | Tema 4. AzoTrconep:xamiue 4 |IMp.pNel
COECIUHEHMS U UX «Unentudukanus
HaXO0XJICHHUE B KUBOU OpraHUYEeCcKUX
IIpUpPOLE COCTMHEHUN»
6 | Tema 5. buonornveckn 1

AKTUBHBIC OPTaHUYCCKUC
COCIUHECHUA
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Tema 6. lickyccTBeHHBIC 4
U CUHTCTHYCCKUC

Ip.p. Ne 2.

« PacnioznaBanue

MTOJINMEPBI [UIacT™Macce u
BOJIOKOH)
HUroro 36 2 5

Ipeaver: XMMHUS

Kaacc: 10 (1 4 B Hepemo, Bcero 35 4, U3 HUX 2 4 pe3epPBHOE BPEMs)

YMK: Xumusi. bazoseiit yposensb. 10 kiace: yueonuk / O.C. ['abpuensH. - 2-e usn., crepeotunnoe. — M.: Jlpoda, 2014.

Jdar | Ne | Tema ypoka Tun ypoka OcHoBHbBIEe BUbI JdeMoHcTpanumn JlabopaTopHble /3
a OcHOBHOe coepKaHHe NAesITeIbHOCTH ONBITHI
Tema 1. Ilpeamer oprannyeckoit xumuu. Teopusi crpoennst opranndeckux coequHennii A. M. bByriaeposa (2 1)
1 | [Ipenmer Opranuyeckue BelecTBa: XapakTepru3oBaTh [InaBnenue, oOyrnuBanue u | - §1
OpPraHUYecKOll | IpUPOAHbIE, UCKYCCTBEHHbIE U | OCOOEHHOCTH COCTaBa 1 TrOpEeHHEe OPraHUYeCcKuX
XUMUHU cuHTeTnueckue. OCOOEHHOCTH | CTPOEHUSI OPraHUUYECKUX BelecTs. Mozenn MoeKyi1
COCTaBa U CTPOCHUs BEILIECTB. OpPraHUYECKUX COeIMHEHUN
OpraHMYECKUX BEIIECTB. Knaccudpunuposars ux Ha Pa3HbIX KJIACCOB
BurtanusMm u ero kpax. OCHOBE IIPOUCXOXKICHUS U (mapocTep>KHEBBIE U
[TonsiTue 06 yrieBoaopoaax. nepepadboTKH. o0BEMHBIE). OnipeneneHue
AprymeHTupoBaTh 2JIEMEHTHOTO COCTaBa
HECOCTOSITENIbHOCTD OpPraHMYECKUX COEAUHEHUH.
BUTAJIU3Ma. IToptpetst A. M. bytneposa,
Onpenensts otnmuntensueie | M. 1. Bepuemnyca, ®.
0c00EHHOCTH yrieBofopoioB. | Bénepa
2 | OcHOBHBIE OcHoBHbI€ TIOJI0)KeHUS Teopun | opMyIHpoBaTh OCHOBHbBIE [Hoptpetst A. M. bytneposa, | U3roroBienue §2
MI0JIO’KEHHUS XUMHYECKOTO cTpoeHUs A. M. | OJI0XKEHUs TEOPUH 3. @panknanaa, O. A. Mozenei
TEeopuun bytneposa. BaneHTHOCTS. XUMHUYECKOTO CTPOCHHUS Kexyre. OpPraHUYECKUX
xumuyeckoro | CTpykTypHble pOpPMYIIBI — A. M. bytneposa. COEIMHEHU I
CcTpoeHHs A. MOJIHBIE U COKpaLIEHHbIE. Paznuyats noHsTHSA
M. Bytnepoa | IIpocteie (oaquHapHbIe) U «BAJIEHTHOCTH)» U «CTETICHb
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KpaTHBIE (IBOWHBIE U
TpoliHbI€) cBsA3U. M30Mephl 1
uzomepusi. BsaumHoe Bnusiaue
aTOMOB B MOJIEKYJIE.

OKHUCIICHUS.
CocTaBniaTb MOJIEKYJISIPHBIE U
CTPYKTYpHBIEC ()OPMYIIBL.
Knaccudunuposars
KOBAJICHTHBIC CBSI3H 10
KpPaTHOCTH.

OOBSCHATH SBJICHHE H30MEPUH
1 B3aMMHOC€ BJIUSIHHUE aTOMOB B
MOJICKYJIe

Tema 2. YriieBogopoabl U MX NPUPOJAHbIe HCTOYHHUKH (12 4.)

[Ipuponusiii u | CocraB npupoaHoro rasza. Ero | XapakrepuzoBaTb cOCTaB U Kapta none3nbix - §3
MOITYTHBIN HAaXOXKJIEHUE B IIPUPOJIE. OCHOBHBIE HAIIPABIICHUS ruckonaeMbix PO
rassl [IpeumytiecTBa NPUPOAHOTO nepepadboTKu U

ra3a Kak TOIUIMBA. HCIOJIb30BaHUS IPUPOIHOTO

XuMuyeckas nepepadoTka rasa.

IPUPOJIHOTO rasza: Kousepcus, | CpaBHHUBAaTh HaXOXJACHUE B

nupoin3. CHHTE3-Ta3 U ero MIPUPOJIE U COCTAB MPUPOIHOTO

IIPUMEHEHHUE. U TIOITYTHBIX a30B.

[TommyTHBIE Ta3bl, UX COCTAB. XapakTepus3oBaTh COCTaB U

[lepepaboTka MoOMyTHOro raza | OCHOBHBIE HAIIPABJICHUS

Ha (ppakiuum: cyxoi ras, nepepaboTKU U

npornaH-OyTaHOBasi CMECH, HCIIOJIb30BAaHUS MTOIYTHOTO

ra3oBblil OEH3UH. rasa
AJIKaHBI. I'omonornueckuit psin ankanos | OnpenensTs NPUHAUIEKHOCTh | ['opeHue aqkaHoB U3 ObnapyxeHue §3
Obmas u ero obmias popmyina. COEMHEHMH K aJIkaHaM Ha pe3epByapa razoBoi IIPOJYKTOB
xapakTepucTuk | CTpyKTypHas U30MepHst OCHOBE aHaJln3a cOCTaBa UX 3akurainku. OTHolIeHue TOpPEHHS CBeUn
a yriaepoaHou nenu. Pagukansl. | MOJEKyII. aJIKaHOB K OpOMHOH BoJIe
AJKaHBI. Homenknarypa ankaHoB. JlaBaTh Ha3BaHUS aJIkaHaM [0 | pacTBOPY I€pMaHraHaTa §3
XuMu4eckue XVMHYECKNE CBOWCTBA MEXIyHapOAHON KaJInA.
CBOICcTBa AJIKaHOB: TOPEHUE, peakluu HOMEHKJIaType.

3aMeIIeHus
(ranoreHMpoOBaHUE), peaKIHs
pa3yIoKEeHUs] METaHa, PeaKIus
JETUAPUPOBAHHS ITAHA.

XapakTepu3oBaTh COCTaB U
CBOMCTBA Ba)KHEUIIINX
MIpeICTaBUTENCH aTKaHOB.
HaOmromaTe XuMAYeCKui
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AKCTIIEPUMEHT ¢ (PUKCUPOBATH
ero pe3yJsbrathl. Paznmnuarts
MOHSTHSI «TOMOJIOT» U
«U30MEPY

AJIKEHBI. Otunel. 'omonorudeckuii psia | OnpenensTs NIpUHAIICKHOCTh | ['opeHue 3TuieHa. - §4
OTuieH ankeHoB. Homenknarypa. COEIMHEHMH K aJIKeHaM Ha KauecTBeHHbIE peakiuu Ha
AJIKEHBI. CrpykTypHast u3oMepus. OCHOBE aHaJIh3a COCTaBa UX JIBOWHYIO CBA3b: §4
XUMHUECKUE [IpombIneHHOE NIOTyYeHue MOJIEKYIL. o0eclBeYMBaHHUE ATUIICHOM
CBOMCTBA AJIKEHOB: KPEKUHT U JlaBaTh Ha3BaHUA aJKEHAM [0 | PaCTBOPOB [I€pMaHraHaTa

JEruIpUpOBaHUE AJIIKAHOB. MEXKIyHAPOAHOU KaJusi 1 OpOMHOM BOJIBI.

Peaknus nerunparanuu HOMEHKJIATypE.

ATaHOJIa, KaK JIA0OPATOPHBIHA XapakTepu3oBaTh COCTAB U

Croco0 Moy4eHus STHIICHA. CBOMCTBA BAKHEUILINX

Peakuuu npucoenuHeHus: MIpeICTaBUTENIEH aJTKEHOB.

ruapartanus, Habmronate xumuueckuii

TUIPOrajoreHupoBaHUe, 9KCIIEPUMEHT ¢ (PUKCHPOBATH

rajioreHupoBaHue, €ro pe3yJbTaThl

nonuMepusanuu. [IpaBuio Paznuuate nousTus

MapkoBHukoBa. OkucieHue «TOMOJIOT» U «M30MEP» ISt

ankeHoB. KauecTBeHHbIE AJIKEHOB

peaKkuy Ha HENpeaeIbHbIE

YIII€BOJIOPOJBI.
ATKagueHsbl. Homenknarypa. Conpsik€HHbIe Komnexkuus «Kayaykm». Hccnenosanune §5
Kayuyku mueHsl. byranuen-1,3, CBOICTB

u3onpeH. Peakius JleOenena. Kay4yKOB

Peakium npucoenuuenus

ankaaueHos. Kayuyku:

HaTypaJIbHbII, CHHTETUYECKHE

(OyTaaueHOBBIH,

M30TPEHOBHIN). Bynkanu3zanus

Kayuyyka. Pe3uHa. D00HUT.
AJKUHBI. OO6mas xapakTepuCcTHKa Omnpenenars npuHauiexkHOCTh | [lomydyenue anerriena - §6
AneruieH TOMOJIOTHUYECKOTO pAJa. COEMHEHMH K aJIKMHAM Ha peakuuen ruaponmusa

Cnioco6s1 00pa3oBaHUs

OCHOBC aHaJIn3a coCcraBa UX

KapOuaa kanpius. 'openue
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Ha3BaHMI aJIKMHOB.
XHUMHUYECKHE CBOMCTBA
alleTWJICHA: TOPEHUE, PEAKIINKU
MPUCOCTUHEHHUS:
TUJIPOTAJION€HUPOBAHMUE,
rajioreHupoOBaHue, rupaTaus
(peakmus KydyepoBa), — ero
MOJIy4YeHUE U MPUMEHEHHUE.
Bununxnopun u ero
MOJIMMEPU3AIUS B
MOJUXJIOPBUHUIL.

MOJIEKYJI.

JlaBaTh Ha3BaHUS AJIKWUHAM IO
MEXKTYHApOTHOM
HOMEHKJIaTypeE.
XapakTepru3oBaTh COCTAB,
CBOMCTBA U IIPUMEHEHNUE
aneThiIeHa. Y CTaHaBIIMBaTh
MIPUYHUHHO-CIIEICTBEHH YO
CBSI3b MEXKY COCTABOM,
CTPOEHUEM MOJIEKYIL,
CBOWMCTBAMU U IPUMEHEHUEM
aneTuiICHa.

HaOmronate XuMuyeckuit
9KCIIEPUMEHT ¢ (PUKCHPOBATH
€ro pe3yJbTaThl

Paznmuuare moHATHS
«TOMOJIOT» U «U30MEP» ISt
aJIKMHOB

aneTniieHa. KauectseHHEIE

peaKIuu Ha TPOMHYIO CBA3b:

oOeclLIBeUnBaHuE
aIleTHIICHOM PacTBOPOB
IIepMaHraHaTa Kajus U
OpOMHOM BOJBI.

10 | Apens!. beH30:51, Kak IpeCTaBUTEIb XapakTepru3oBaTh COCTAB, HccnenoBanue cBONCTB §7
benzon apoMaTHYECKUX CBOMCTBA U NPUMEHEHUE O€H30J1a C TIOMOIIBIO
yrieBoaopoaoB. CTpoeHue ero | 6eH3ouna. OBITOBOTO PacTBOPUTEIS
MOJIEKYJIbI M CBOMCTBA YcraHnaBnuBaTh NPUUYUHHO- «ConbBEHT»
du3nveckre 1 XUMHUYECKHE CIIEJCTBEHHYIO CBSI3b MEXY
CBOICTBa: ropeHue, peakuu COCTaBOM, CTPOEHHEM
3aMellEeHus — MOJIEKYJI, CBOMCTBaAMH U
raJIoreHHpOBaHUE, MIpUMEHEHHEM OeH30J1a.
HutpoBaHnue. [lomyuenue u Habmronate Xxumuueckuit
pUMEHEeHHEe OeH3071a. 9KCIIEPUMEHT ¢ (PUKCHPOBATH
€ro pe3yJbTaThl
11 | Hedtp n CocraB HedTH U €€ XapakTepru3oBaTh COCTAaB U Komnexkuus «HedTs 1 §8
CHOCcO0BI €€ nepepaboTKa: eperoHKa, OCHOBHBIE HallpaBJICHUS HE(PTENPOIYKTHI,
nepepadboTKu KPEKHUHT, puGOPMUHT. nepepaboTku HEPTH. BHI€O(DPArMEHTHI U CIIANIBI

Hedrenpoaykrsl u ux
nosryuenue. [lonsitue 06

Paznuuats HedTsaHBIE
(bpakuu 1 ONMMUCHIBATH

«[leperonka neptu». Kapra
MOJIE3HBIX UCKOITaeMbiXx PO
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OKTaHOBOM YHCIIE.
XUMHYECKHE CIIOCOOBI
ITOBBIIIIEHHS KauecTBa
OeH3uHA.

00J1aCTH UX MPUMEHCHHS.
Oco3HaBaTh HEOOXOIUMOCTD
XHMHYECKHUX CIIOCOO0B
MOBBIIIEHHS KayecTBa OeH3MHA

12 | KameHHbIH KokcoBanue kameHHOro yriisi | XapakTepu30BaTh OCHOBHbBIC Komneknus «KaMmeHHbIM §8
yroJib U €ro U €r0 MPOAYKThI: KOKCOBBIN MPOAYKTHl KOKCOXMMHYECKOTO | YTOJIb M MMPOJYKTHI €ro
nepepaboTka ra3, aMMHayHas BoJa, npousBojicTBa. ONKCHIBaTh nepepaboTKm».
KaMEHHOYTOJIbHasi CMOJIa, 00J1aCTH IPUMEHEHUS BuneogparmeHnTs! 1 craiabt
Kokc. ['azudukanus KOKCOBOTO raza, aMMHa4yHOI «Kokcoxumuueckoe
KaMEHHOTO YIJIS. BOJIbl, KAMEHHOYT OJIbHOM IIPOU3BOJICTBO»
CMOIJIBI, KOKCa.
Oco3HaBaTh HEOOXOMMOCTD
razuukanu KaMeHHOTO
yIJIs, KaK aIbTePHATUBBI
MIPUPOJTHOMY Tazy.
13 | IloBropenne u | TectupoBanue, pemeHne 3aa4d | BBIMONIHATE TECTHI, pemaTh - § 3-8
00001eHNe U YIIPaKHEHUHU 10 TeMe 3a/la4y¥ U yIPaKHEHUsI 110
TEME.
[IpoBOAUTH OLIEHKY
COOCTBEHHBIX JOCTH)XCHUH B
YCBOEHUU TEMBI.
KoppekTupoBarb cBOM 3HaAHUSA
B COOTBETCTBUH C
IJIAHUPYEMBIM Pe3yIbTaTOM
14 | KonrponbHas | TectupoBanue, pemieHue 3ajau | BbINMONIHATE TeCThI, peraTh - § 3-8
pabora Ne 1 U yIpaKHEHUH 10 TeMe 3a/la4M U yIpaXHEHUs 110
«Teopus TEME.
CTpOECHUS
OpPraHUYeCKUX
COeTMHEHNN
AM.
byrtneposa.
YreBo1opoasl

»
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Tema 3. Kucjiopoa- u a3orcoaep:xamme opranndeckue coequnenus (14 1)

15 | OnnoatomHble | PyHKIIMOHAIbHAS HaseiBaTh ciupTsl 110 Oxucnenue cnupra B CpaBHeHue §9
CIIUPTBHI. TUAPOKCUIIbHAS IPYTIIA. MeXTyHapOAHON aJbJICTHUI. CKOpPOCTH
OO6mas ["'omonoruueckuii psi HOMEHKJIAType. WCIIapEHUs BOJIbI
XapaKTepUCTHUK | MPEeeNIbHbIX 0JTHOATOMHBIX XapakTepu3oBaTh CTPOCHHE, U 3TaHOJA.
a cruptoB. M3omepust CBOICTBa, CITIOCOOBI
16 | OnHoaToMHBIE | MOJOXKEHUS (PYHKIIMOHAIBHOW | MOJIy4YeHUs U 00J1acTh §9
CIIUPTBHI. rpynnsl. BonopoaHast cBs3b. IIPUMEHEHHUSI ITPENIETbHBIX
XuMH4ecKue XHMHYECKHE CBOWCTBA OJIHOATOMHBIX CIIUPTOB.
CBOICTBa CHUPTOB. AJIbJIeruIHaAs VYcranaBnuBaTh NPUUYUHHO-
rpynna. Peakuus CJIEJICTBEHHYIO CBSI3b MEX]Y
ATepU(UKAIINH, CTIOKHBIE COCTaBOM, CTPOEHUEM
3¢upsl. [IpuMeHnenne cnupToB. | MOJIEKYJ, CBOMCTBAMHU U
JelicTBME METHIIOBOTO U IPUMEHEHUEM METAHOJIA U
STUJIOBOTO CIIUPTOB Ha 3TaHoJA.
OpraHu3M 4YEeJIOBEKa. Habutoiate, caMOCTOATENBHO
MIPOBOJNTH U OMHUCHIBATH
XUMHYECKUH IKCIIEPUMEHT
17 | MHoroaroMHsl | DTUIEHTIUKOIIb, KaK Knaccudunuposars CupThI KauecTtBenHnas peakuus Ha PactBopuMoCTb §9
€ CIHUPTHI [IPEJICTAaBUTEIb JBYXaTOMHBIX | 110 UX QTOMHOCTH. MHOT'OaTOMHBIE CIIUPTHI. IJIMLEPUHA B BOJE
U TTIUIEPUH, KaK XapakTepHu3oBaTh CTPOEHHUE,
IpEJICTaBUTENb TPEXaTOMHBIX | CBOMCTBA, CIIOCOOBI
cnuproB. KadecTBeHHas MOJTy4YeHHUs U 00J1acTH
peaxius Ha MHOTOaTOMHbIE MIPUMEHEHHSI MHOTOaTOMHBIX
CIIUPTBHI, UX CBOWCTBA, CIIUPTOB.
MOJIy4Y€HUE U IPUMEHEHHE. WNnentudunmponath
[TonsiTue 06 aHTH(pHU3aX. MHOT'0aTOMHBIE CITUPTHI C
ITOMOIIbI0 KAYE€CTBEHHOU
peaxkuuu.
HaoOmromaTs, caMOCTOATEIBHO
MIPOBOJUTH U ONMCHIBATh
XUMHUYECKUH IKCIIEPUMEHT
18 | ®enon CrpoeHue, nosyyeHue, XapakTepu3oBaTh CTPOCHHUE, 3aBUCUMOCTh - § 10

CBOMCTBA U TPUMEHEHHE

CBOICTBA, CITOCOOBI

pacTBOPUMOCTH (pEHOJIA B
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denomna. KauecrBeHHBIC
peakuuu Ha (enos. Bzaumuoe
BJIMSIHAE aTOMOB B MOJICKYJIE
denona.

MOJTy4deHUsT U 00JaCTH
npUMeHeHHs (heHoa.
Nnentudumuposars GpeHom ¢
MTOMOIIBIO0 KAYECTBEHHBIX
peaKkuuid.

CobnronaTh npaBuiia
0e3omacHOTo oOpaIeHus ¢
(dhenonom

BOJIE OT TEMITEpPaTypPHI.
BiaumoneiictBue geHona ¢
OpOMHOI BOIOH U XJIOPUIOM
xeneza(lll), kak
KaueCTBEHHBIC PEAKIINH

19 | Anpaeruapl 1 | PopManbaerua u XapakTepru3oBaTh CTPOCHHUE, Peakiuu cepedpsiHOTO - §11
KETOHBI aleTalbJET U, KaK CBOWCTBA, CIIOCOOBI 3epKaja u co
MIPEACTABUTENH AJIbJIETUIOB, MOJIy4eHHUs U o0nacTu CBEKEIOIYYEHHBIM
COCTaB X MOJIEKYIL. npuMeHeHus popmanpaeruaa | ruapokcugoM menu(ll) mpu
DyHKIHUOHATIbHAsS U aneTraibAerusa. HarpeBaHuM, KaKk
KapOOHMIIbHAS TPYIIIA. Wnentudunuposath KayeCTBEHHbIE PEaKIIMK Ha
KauectBennsbie peakinu Ha aJbJAETU/IbI C TIOMOIIbIO aJbJAETU]IbI
anpaeruasl. CBoMcTBA, Ka4EeCTBEHHBIX PEAKIUM.
MOJIyYEHHUE U IPUMEHEHHE CobmroiaTh mpaBuia
dopMmanbaeruaa u 9KOJIOTMYECKH IPaMOTHOIO U
aneraibaerujaa. Peakuumn 0e30MmacHOro 00paIeHus C
MOJIMKOHACHCALUU JJIs1 (bopmanbIeTHIoM.
dopmansaeruna. [Tonstue o
KETOHAaX Ha MpPUMepe alleTOHA.
20 | Kap6oHoBble ["omonornueckut ps XapakTepru30oBaTh CTPOEHUE, OO6pa31pl MypaBbHHOIM, XuMHUeCKne § 12
KHUCJIOTBI Hpe/IebHBIX 0JIHOOCHOBHBIX CBOICTBa, CIOCOOBI YKCYCHOM, MTAJIbMUTUHOBOW U | CBOMCTBA
KapOOHOBBIX KUCIOT. JKUpHBIE | MOITydeHus 1 o0jaacTu CTEapUHOBOW KHMCIIOT U UX YKCYCHOM
KHUCIIOThI. XUMUYECKUE MIPUMEHEHUSI MypaBbUHON U pacTBOPUMOCTD B BOJIE KHCIIOTBI

CBOMCTBaA Kap6OHOBBIX KHUCJIOT.

[Tony4yenue u npuMeHeHUE
MYpPaBbUHOHN U YKCYCHOU
KHCJIOT.

YKCYCHOM KHUCJIOT.

Paszauuath 00111€€, 0OCOOECHHOE
U €IMHUYHOE B CTPOEHUU U
CBOMCTBAaxX OPraHUYEeCKUX
(MypaBbUHOMW U YKCYCHOI) U
HEOPraHMYECKUX KUCIIOT.
Habmtonate, npoBOAUTS,
OIHCHIBATh U (PUKCUPOBATH
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pe3yNbTaThI
JIEMOHCTPAIIMOHHOTO U
1a60pPaTOPHOr0 XUMHUECKUX
IKCIIEPUMEHTOB.

CobmroiaTh npaBuia
9KOJIOTHYECKU TPAMOTHOTO U
0e3omacHOTo oOpaIeHus ¢
KapOOHOBBIMH KHCJIOTAMU

21

CloXHbIe
a¢upsl. XKups

Peakuus stepuduxarum.
Crnoxuble 3¢upsl. Kupsbl, ux
COCTaB U TUJIPOJIN3
(KUCJIOTHBIN U 1LIEJT0YHOM).
Mpeuta. 'mapupoBanue KApPOB.

OnwuceIBaTh peakiuu
sTepudukanu kKak o0paTuMon
OOMEHHBIH MPOIECC MEKITY
KHCJIOTaMH U CIIUPTaMHU.
XapakTepHu30BaTh CTPOCHHE,
CBOICTBA, CIIOCOOBI
MOJTyYCHHUS U 00JIaCTH
MIPUMCHCHHSI JKUPOB.
YcraHaBiIMBaTh 3aBUCUMOCTb
MEXTy HU3NIECKIMU
CBOWCTBaMH HPOB, COCTABOM
UX MOJICKYJ U
MIPOUCXOXKACHUEM.

Y TIPOU3BOJICTBO TBEPJIBIX
KHPOB HAa OCHOBE
PaCTUTEIEHBIX MaCell.
Habmtonate, mpoBOIUTS,
OIHMCHIBATh M (PUKCUPOBATH
PE3yNbTaTHI
JIEMOHCTPAIIMOHHOTO H
1ab0pPaTOPHOTO XUMHUECKUX
IKCIIEPUMEHTOB

Kostekius cioxHbIX
a¢upoB. Kommekius Kupos.
OO6pa3iibl TBEPAOTO U
KUAKOT'O MbLj1a.

Onpenenenue
HETpeAeIbHOCTU
PacTUTEIHHOTO
macia

§ 13

22

Yrnesoanl

YrneBoasl. MoHOCaxapu/IbI.
I'mroko03a Kak anbIeru1I0CupT.
Copbut. Mo0YHOKHCIIOE U
CIIUPTOBOE OpOXKEHHE.

Onpenenarb NpUHATICKHOCTD
OPraHNYeCKUX COCTMHEHHUH K
YTJIEBOJIAM.

PazangaTte MOHO-, OU- U

AnpleruiHele CBOMCTBA U
CBOMCTBA MHOTOQTOMHBIX
CIUPTOB IJIIOKO3BI B

peaKIusIX C TUAPOKCUIOM

H3sroroBnenne
KpaxMaJbHOTO
KJIecTepa.
Wnentuduxanus

§ 14-
15
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®dotocuHTe3. Jucaxapusbl.
Caxapo3a. [lonucaxapuab:
KpaxmMal, eJITI0J103a.

MOJTUCaxXapuIbl IO X
CIIOCOOHOCTH K TUPOITH3Y.
[TpuBoAMTE TIPUMEPHI
NIPEACTABUTENECH KaXIOU
TPYIIIIBI YTIIEBOIOB.
Habmto1aTh, MpoOBOIUTS,
OIUCHIBATH M (PUKCUPOBATH
pe3yabTaTHI
JEMOHCTPAIIMOHHOTO U
1a00paTOPHOTO XUMUYECKUX
IKCIEPUMEHTOB

menu(1l). Unentuduxarms
Kpaxmaia.

Kpaxmalia Kak
KOMIIOHEHTa
HEKOTOPBIX
IIPOJYKTOB
MUTaHUS

23

AMUHEBI

AMuHorpymnmna. AMUHBI
npeaeabHble U
apoMaTuyecKue. AHWINH.
ITonyuenne aMmuHOB. Peakuus
3uHuHa. XUMUYCCKUE
CBOICTBA U MPUMEHEHUE
aMUHOB.

OmnpenensTe MPUHAAIEKHOCTD
OpPraHUYECKOro COeTUHEHHUS K
aMHHaM Ha OCHOBE aHaJlu3a
COCTaBa €ro MOJIEKYII.
XapakTepu3oBaTh CTPOCHHUE,
CBOWCTBA, CIIOCOOBI
MOJTy4eHUs! U 00JaCTH
NIPUMEHEHMsI aHWJINHA.
ApPryMEeHTHpPOBATh YYBCTBO
TOPJIOCTH 32 IOCTHKEHHUS
OTEYECTBEHHOW OPraHUYECKOU
XUMUU.

CobnronaTh mpaBuiia
6e30macHoOro odpaieHus ¢
AQHWJIMHOM M KPaCHUTEISIMU Ha
€ro OCHOBE

[optper H. H. 3ununa.
Konnexius aHmIMHOBBIX
Kpacuresnen.

Wsrorosienue
Mozaenen
MOJIEKYJT aMHUHOB

§16

24

AMUHOKHUCIIOT
Bl

AMI/IHOKI/ICJ'IOTI)I, COCTaB UX
MOJIEKYJI U CBOMCTBA, KAK
aM(OTEepHBIX OPraHUYECKUX
coequHeHMH. [ TUITUH, KaK

nmpeaACTaBUTCIIb aMUHOKHCIIOT.

[Tony4yenue noauneTu 0B
peaKkyen MoJMKOHAEHCAIINH.

Ornpenenars MPUHAIICKHOCTD
OpPraHUYECKOTO COETUHEHUS K
AMUHOKHCIIOTaM Ha OCHOBE
aHaJIM3a cCOCTaBa UX MOJIEKYJI.
XapakTepru3oBaTh CBOMCTBA
AMUHOKHCIIOT KaK
aM(OTEPHBIX COCTMHEHUI.

Hsrorosienne
MOJIeITH
MOJIEKYJIbI
TJIAIMHA

§17
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ITousgaTHe 0 MENTUIHON CBS3H.

Paznuuate peakuyu
IIOJIMKOHJACHCAIIUU 1
MIENTUAHBIE CBSI3U

25 | benku CtpoeHne MOJIEKYIT OEJIKOB: XapakTepru3oBaTh COCTAB, KauecTBeHHbIE peaku Ha § 17,
NepBUYHAs, BTOPUYHAS U CTPOCHHUE, CTPYKTYPY H OeIKy. 18, 19
TPETUYHAS! CTPYKTYPBHI. CBOICTBa OEJIKOB.
KauecTBeHHbIE peakiiy Ha Wnentudunupoats OeIKu.
0eJIKHU, UX TUAPOIU3, OnuceiBaTh OMOJIOrOYECKHE
JeHaTypauus u CBOICTBa OEJIKOB Ha OCHOBE
Ounonoruveckue GpyHKIUU. MEXITPEAMETHBIX CBS3EH
XUMHH U OMOJIOTUI
26 | Ilpaxtuueckas | Unentudukanus [IpoBouTH, HAOMIOAATE U - [P
pabora Ne 1. OPraHMYECKUX COCTUHEHUMN ONMUCHIBATh XUMUYECKUI Nel
Wnenrudukary SKCHEPUMEHT ISt
us MOATBEPIKICHUS CTPOCHUS U
OpPTraHUYeCKUX CBOWCTB pa3IUYHBIX
COEIMHEHU N OpPraHUYECKUX COCANHEHUH, a
TaKKe X UACHTU(DHUKAINH C
MOMOIIBIO0 KAYECTBEHHBIX
peakuuii
27 | IloBropenue n | TectupoBaHue, peuieHue 3a7ay | BeIMONHATE TeCThI, perarh - § 9-20
000011eHNe U yIpaKHEHUH 10 TeMe 3a/1a4M U yIpaKHEHUs 110
TEMe.
[IpoBOaUTH OLIEHKY
COOCTBEHHBIX JOCTH)XCHUI B
YCBOEHUH TEMBI.
KoppektupoBath cBOM 3HAHUS
B COOTBETCTBHUH C
TUIAHUPYEMBIM Pe3yJIbTaTOM
28 | Kontpombnast | TectupoBaHue, pemieHne 3a7ad | BEIMONHATE TeCThI, penaTh - § 9-20
pabota Ne2 U YIIpa)KHEHUHU TI0 TeMe 3a/la4u¥ U YIPaKHEHUS 110
«Kucnopoa- n TEME.
a30TcoIeprKaIll
ue
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OpraHuvecKue

COETMHEHUS
Tema 4. UckyccTBeHHbIE H CHHTETHYECKHE NoJuMepsl (5 4)
29 | buorexnonoru | Pa3Butue OMOTEXHOIOTHH. OOBACHATD, UTO TAKOE BuneodparmeHnTs! U crnaiabt § 21
s Tpu nHanpaBreHus OMOTEXHOJIOTHsI, TeHHast (WM | IO OMOTEXHOJIOTHH U
OMOTEXHOJIOIMH: TeHHasl (WM | FeHETHYeCcKasl) MHKEHEpHs, UMMOOHIIN30BaHHBIM
TeHeTUYEeCKas) HHKEHEPHS; KJIETOYHAs! MH)KEHEPHS, bepmenTam
KJIETOYHAs! UH)KEHEPHUS; Ouosiornyeckas HHXeHepus,
Ouosoruueckasi HHXEHEpUs. KJIOHUPOBAHUE,
I'enernuecku MMMOOHIIN30BaHHbIC
MOAU(PHUITUPOBAHHBIC (hepMeHTHI.
opranusmsl ('MO) u XapakTepus3oBaTh poib
TpaHCTEeHHAas MPOAYKIIHS. OMOTEXHOJIOTHH B PEIICHUN
KnonupoBanue. MPOJAOBOJILCTBEHHOMN
NmMmoOuIn30BaHHbIE MPOOJIEeMbI U COXPaHEHUH
(EpPMEHTHI U UX IPUMEHEHHE. | 3/10pOBbs YEJIOBEKA
30 | ITomumepsr Knaccudukanus moaumepos. Knaccudunupopats Konnekuust mosvmepos. § 22
HckyccTBEeHHBIE TOTUMEDBI: MIOJINMEPBI IO Pa3IMYHBIM Komtekuust cuHTeTHYECKUX
LEJUTYJION/T, alleTaTHBIN MENK, | OCHOBAHMSIM. MOJIUMEPOB U U3JENUN U3
BUCKO3a, HesiodaH. Pa3znnuath HCKyCCTBEHHBIE HUX
MIOJIUMEDHI,
KJIacCU(UIIMPOBATh UX U
WJUTFOCTPUPOBATH TPYIIIIHI
MOJINMEPOB MTPUMEPAMHU.
VYcraHaBnuUBaTh CBSA3M MEXIY
CBOMCTBAaMH IIOJIMMEPOB U
00JacTIMH UX IPUMEHEHHS
31 | Cunrernuecku | [lomumepusanms u Paznuuate nonmumepuszannio u | Kosmeknuys CHHTETHYECKUX §22

€ ITOJIMMEPLL

MOJIMKOHJICHCAIHS, KaK
CIOCOOBI OTyYEHUs
nojaumepoB. CHHTETHYECKHE
kayuyku. [lommuctupon,
Te(JIOH U NOTUBUHUIXJIOPUI,
KaK IMpEaACTAaBUTCIIN

TIOJTMKOHICHCAITHIO.
[IpuBOIUTE IPUMEPBI ITUX
CIOCOOOB MOTYYEHHS
HOJINMEPOB.

OmnuceIBaTh CHHTETHYECKUE
Kay4yKH, ITACTMACCHI U

IIOJIMMEPOB: IUIACTMACC U
BOJIOKOH W MU3JIENHN U3 HUX
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miactMacc. CHHTETHYECKHE BOJIOKHA Ha OCHOBE CBSI3HU
BOJIOKHA: KalPOH, HAWJIOH, CBOWCTBA — MPUMEHECHUE
KEBJIap, JIaBCaH.

32 | Ilpaktuueckas | Pacrmo3naBanme ruiactmacc u [IpoBouTH, HAOMIOAATE U - 1P
pabota Ne 2 BOJIOKOH ONHUCHIBATH XUMUYECKUHI No2
HKCHEPUMEHT ISt
UACHTU(UKAINH TTACTMACC U
BOJIOKOH C TIOMOIIBIO
Ka4eCTBEHHBIX PEaKIIHiA
33 | [MoBTopenue u 06061meHue Kypca. [logseaeHne nToroB yaeOHOTO roja.
34 | PezepBHOE
BpeMsi
35 | PesepBHOE
BpeMsi

HToro 35 yacoB (14 B Hee10)

Pabouas nporpamma no kypcey «Oo6mas xumus» 11 kiiacc 6a30Bblii ypoBeHb.

IlosicHuTeNLHAA 3alIMCKA

O6man XapaKTCPUCTHKA yqeﬁﬂoro npeamMmera.

OCHOBHBIMHU HpO6JICMaMI/I XUMMHHU SBIAIOTCA U3YYCHHE COCTaBa U CTPOCHUSA M BCIICCTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOCHUSA, KOHCTPYUPOBAHHUE

BEILIECTB C 3a/IaHHBIMHA CBOMCTBAMM, UCCIIEJOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPALLECHNN U ITyTeW YIPaBICHUS UMHU B LIEISAX MOJYYECHHS BEIIECTB,

MaTCepraJIOB, DHCPIUHU BECh MATCPUAIT CTPYKTYPUPOBAH 11O MIECTU Onokam: MeToabl TO3HAHUS BEIIECTB U XUMHUYECKUX SBICHHI. BKCHepI/IMeHTaHLHLIe

OCHOBBI XMMHH; BeH_[eCTBO; XuMH4YecKast peaKknus; 9J'IeMeHTapHBIe OCHOBBI HeopFaHquCKOﬁ XHUMUU, HepBOHa‘-IaJIBHBIC MNpEaACTaBJICHUA 00 OpPraHUYCCKUX

BCIICCTBAX, XuMmus ¥ ku3Hb. Pabouas nporpamMmma KOHKPETU3UPYCT COLACPIKAHUC CTaHAApTa, aCT IPUMCPHOC pACIIPCACIICHUC y‘le6HLIX 4qacoB 110

pasaciiaM Kypca U pEKOMCHAYEMYIO ITOCIICAOBATCIIBHOCTD U3YUCHUS TEM U Pa3CiIOB

B pa60qe171 mporpaMme HallJIkd OTPaXCHUEC LCJIN U 3a]a4i U3YUYCHUA XUMHUHU Ha CTYIICHHU ITOJIHOTO OGI.I.ICI‘O 06p3.30BaHI/IH, MN3JI0KCHHBIC B
MMOSICHUTEIbHOM 3aIIHCKe HpHMepHOﬁ IMporpaMMmsl 110 XUMHUH. B Heli Tak ke 3al105Ke€HbI BO3MOXKXHOCTH NpeaAyCMOTPCHHOTO CTAHAAPTOM q)OpMI/IpOBaHI/ISI y
o6yqa101u1/1xc;1 06H_Iey‘-le6HBIX YMCHI/Iﬁ 1 HAaBbBIKOB, YHUBCPCAJIbHBIX criocodax JIeITEIbHOCTH M KIIOUEBBIX KOMIETCHIIUMI.
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[TpuHIMIBI 0TOOPAa OCHOBHOTO M JOMIOJHUTEIBHOTO COJIEPKaHMsI CBA3AaHbI C IPEEMCTBEHHOCTHIO I1eieil 00pa3oBaHus Ha Pa3IMYHBIX CTYICHAX U
YPOBHSIX OOYYEHHSs, IOTUKON BHYTPUIIPEAMETHBIX CBS3EH, a TaK jk€ BO3PACTHBIMU OCOOCHHOCTSAMU YUAITHXCS.

9TtoT KypC pa3BUBAcCT JIMHUIO 06y‘1€HI/I5{ XUMHH, HAYATYHO B OCHOBHOM IIKOJIE U IMOCTPOCH IO KOHOCHTPHUUYCCKOMY IIPUHIUITY.

(I)OprI H METOAbI, TEXHOJIOI'MH oﬁyqe}mﬂ.

Peanu3anus 1aHHOM MporpaMMbl paccYMTaHa Ha UCIIOIb30BAHUE TPAJAUIIMOHHBIX TEXHOJIOTUH 00pa30BaHMs, a TaK e METOJIOB COBPEMEHHBIX
o0pa3oBaTenbHbIX TeXHOMOTHH. C UCIOIBb30BaHUEM CIIEAYIOIUX (OpM pabOThl, TAKUX Kak JEeKuus, Oecesia, pacckas, MHCTPYKTaX, IEMOHCTpALus,
yIpaXKHEHUs, pelIeHHe 3aj1a4, paboTa ¢ KHUroi. MeTo0oB: MpoOIeMHBIH METO1, MPOSKTHBIM METO, pa3BUBaroIIee 00ydeHne, NH(HOPMAIIMOHHO-
KOMMYHHUKATHBHBIE METOBI, 00BICHUTEIBHO-MIUTFOCTPATUBHBIA METO; PETIPOYKTUBHBIA METO; METO] MPOOIEMHOTO U3JI0KEHHUST; YaCTHIHO-
MOV CKOBBIH, HJITH IBPUCTUYECKHUI, METOI; HCCIICOBATEILCKUI METOI.

B peanuszauuu gaHHON NPOrpaMMbl HCIOJIB3YIOTCS CIEAYIOIINE CPEACTBA:

e yueOHO-Tab0paTopHOE 00OPYIOBAHNCE,

® y4eOHO-IIPOU3BOJICTBEHHOE 000PYIOBAHHE;

® IMJIAKTHUYECKas TCXHHKA,

e y4cOHO-HAIJISITHBIEC TTOCOONS,

® TEXHUYECKHE CPEJICTBA OOYUCHHUS U aBTOMATH3UPOBAHHBIE CHCTEMbI O0YUICHHUS;
® KOMITBIOTEPHBIH KJIacc;

® Opra"u3alMOHHO-TIEIArOTUYECKHUE cpecTBa (yueOHbIE MIaHbl, YK3aMEHAIIMOHHBIC OWJIETHI, KAPTOUYKU-3a/JaHus, YUeOHbIC ITOCOOUS U T.11.)
KonTpo:ns 3a ypoBaeM 3YH npencraBisieT npoBeieHHE TPAKTUUECKUX padOT, KOHTPOJIbHBIX padoT, KaK B TPAAUIIMOHHOM, TaK U B TECTOBOM (popMax.

VY4eOHUKM JaHHOTO aBTOpa BKJIIOUEHBI B DeiepanbHbIi NepeueHb YUeOHUKOB, PEKOMEHIOBaHHBIX (JOMYyIIEHHBIX) MUHUCTEPCTBOM 00pa30BaHUs
u Hayku Poccuiickoit denepanyu K UCIOIb30BaHUIO B 00pa30BaTeIbHOM MpoLiecce B 00111e00pa30BaTENbHbBIX YUPEXKICHHUIX, Ha TeKYIIMNA y4eOHBIH To1.

Pexomenayemas nurepatrypa mo y4eOHOW TUCIUILIMHE TMOJPA3eisIeTCs Ha OCHOBHYIO W JIOTIOJHUTENBHYI0. [lepedeHh OCHOBHOW JHUTEpaTyphl
BKJTFOYAET M3JIaHUs, COJIEPKaHUE KOTOPHIX KOHKPETU3UPYET 3HAHUS 00yJaeMBbIX 110 OCHOBHBIM BOIIPOCAM, U3JIOKEHHBIM B TIPOTPaMME.

JlononHUTENbHBINA CIMCOK COOTBETCTBYET PEKOMEHIYEMBIM aBTOPOM y4eOHOU POrpaMMBL.
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Conep:xanue kypca. Mecro npeamera B @®BVYII.

Temarnueckoe MmIaHUPOBaHUE IO XUMHHU B 1 1Ki1acce cocTaBieHO HAa OCHOBE aBTOPCKOM IporpaMMsbl Kypca xumuu ais 10-11 knaccos
obmeobpaszoBarenbHbIX yupexaenui O.C. ['abpuensna (6a30BbIil ypoBeHb cTaHAapTa, | 4 B Henento, Bcero 34 4.). [IporpamMma momnymiena K
MPAKTUYECKON peann3aiuu B yaeOHOM mporiecce MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepanuu U COOTBETCTBYET (peiepaibHOMY
KOMIIOHEHTY rOCyIapCTBEHHOI'O CTaHapTa o01iero oopa3oBaHusl.

VYuebnuk :I"abpuensa O.C. «Xumus» 11 knacc. ba3oBelit ypoBeHb: yaeOHUK Il 001eodpa3zoBaTennbHbiX yupexaeHuii /O.C. I'abpuensa. — M.:
Hpoda, 2019.

OO0uey4yeOHbIe yMEHNS, HABBIKU H CIIOCOOBI 1eSITeJIbHOCTH.
OCHOBHBIMU yenAMU U 3a0auamu JAHHOTO y4eOHOTO Kypca SBISIOTCS:

— chopMHpPOBATH Yy yUYalIUuXCs MPEACTAaBICHUE O BAXHEWIINX OPraHUYECKHUX BELIECTBAX M MaTepuajax Ha UX OCHOBE, TaKHMX, KaK YKCyCHas
KHMCJIOTa, METaH, 3TUJIEH, alleTUJIeH, OEH30, 3TaHOJ, JKUPBI, MbUIA, IJIIOKO3a, caxapo3a, Kpaxmall, KjeT4arka, OeJKH, UCKyCCTBEHHbIE U CUHTETHUYECKHE
BOJIOKHA, Kay4yKH, TJIACTMACChI;

— o0ecneyuTh Yy YyYaIIUXCsS MOHMMAHHE BAKHEHININX XMUMHYECKUX IOHATHH: YITIEPOIAHBIN CKeNeT, (PyHKIHOHAJIbHAS TpyIIa, H30MepHs,
TOMOJIOTHSI;

— olecneyHuTh YCBOCHUE YYAIIUMUCS OJHOU U3 OCHOBHBIX TEOPUN XMMUU — TEOPUU CTPOCHUSI OPTAaHMUYECKUX COCTUHEHHIA;

—  HAYYHUTb IPUMEHSATH YK€ UMEIOIIMECS 3HAHMS IO XUMUU B HOBOM CHUTyallUU: IPUMEHUTENBHO K U3YYEHHI0 OpraHU4YeCKOW XMMUU;

—  HAYYHTb [IPUMEHSITH NOJyYCHHBIC 3HAHUS U YMEHHUS JJIsi 0€30IaCHOTO MCMOIB30BAaHUS BEUIECTB U MAaTEPUAJIOB B OBITY, CEIBCKOM XO3SHUCTBE U
Ha MPOM3BOJCTBE, PEHICHUS MPAKTUYECKUX 3aJad B IOBCEAHEBHOM >XU3HU, MPEAYNPEXKICHUS SBICHUN, HAHOCSAUIUMX BpEI 3I0pPOBBIO0 YEJIOBEKA U
OKpYKaKOLIEH cpeae.

— pa3BHUBaTh MO3HABaTENbHBIE MHTEPECHl W HHTEIUIEKTyaJbHbIE CIIOCOOHOCTH B MPOLIECCE CaMOCTOSTENBHOTO MPHOOPETEHUS XHUMHUYECKHX
3HAHUU C UCTOIH30BAHUEM PA3IMYHBIX HICTOUHUKOB HH(OPMAIIMHU, B TOM YHCIIE KOMITbIOTEPHBIX;

- BOCIIMTATDb y6e)KI[eHHOCTI> B IIO3UTHBHOU pojin XMMHU B KHU3HHU COBPEMCHHOI'O 06mecma, H€06X0)II/IMOCTI/I XUMHYECKU TPaMOTHOI'O
OTHOULIEHUS K CBOEMY 3/I0POBBIO U OKPYKaIOLIEH Cpefie;

1. llo3zHaBaTeJLHBIE.

YMEHHE CaMOCTOSATENBHO U OCO3HAHHO OPraHU30BBIBATH CBOIO NIO3HABATENBHYIO ACATEIBHOCTD B COOTBETCTBUU C 3aJAHHOM LIEIIBIO;
YMEHHE ONPEIENATh CYIIHOCTHBIE XapaKTEPUCTUKU U3y4aeMOro O0BhEKTa;
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YMEHHE ONPEeNITh IPUUUHHO-CIIEACTBEHHbBIE CBSI3U U UCIOIb30BaTh UX JJISl aHAIIN3A;

YMEHHE CAMOCTOSITEIBHO OCYIIIECTBIATH OTOOP KPUTEPUEB /ISl CPABHEHHMSI, COTIOCTABJICHHUS, OIICHKHU U KJIaCCU(UKAIINUA O0BEKTOB;
YMEHHUE CaMOCTOSTEIIbHO CO3/]aBaTh aJIrOPUTM MO3HABATEILHOMN ACSITEIBHOCTHU JUIsl PELICHUS TBOPUYECKUX U MOMCKOBBIX 33]1a4;
yMEHHE IPUMEHSATH dJIEMEHTapHbIe TPUEMBI UCCIIEIOBATEIbCKOM 1eATEIbHOCTH;

YMCHHC CO31aBaTh COOCTBEHHEIE MOACIN 06'beI(TOB, IIponeccoB U ﬂBJ'ICHHfI, IIPOCKTHI KaK PE3yJIbTaT I/ICCHG,HOBaTeHBCKOI;'I ACATCIIbHOCTH, B T.4. C
HUCIIOJBb30BaHUCM I/IH(l)OpMaI_[I/IOHHBIX TEXHOJIOTHH.

2. UndopManMOHHO-KOMMYHHKATHBHbIE.

MIOUCK HE00X0AMMON HHPOPMALIMY 110 331aHHON TEME C UCIOIb30BAHUEM UCTOYHUKOB Pa3IMYHOIO THUIIA;
U3BJIEYEHHE HEOOX0IMMOM NH(OPMALIMK U3 HCTOUYHUKOB, ONPEIEICHUE IEPBOCTENIEHHON HHpOpMaLny;

IIepeBoO 1 I/IH(1)OpMaI_II/II/I nus3 O,Z[HOI71 3HAKOBOM CHCTEMBI B APYT'yr0, aICKBAaTHYIO MMO3HaBaTEJILHON 1 KOMMYHHKaTHBHOﬁ CUTyalluu,
YMCHHC paSBépHYTO 00OCHOBBIBATH U APryMEHTUPOBATDb CYKIACHUS;
YMCHUC CBO6OZIHOI71 pa60T1>1 C TCKCTOM PAa3HbIX CTI/IJICﬁ, BJIAAICHUC HABbIKAMHU PCAAKTHPOBAHUA TCKCTA, CO3AaHUA COOCTBEHHOTO TCKCTA,

HCI0JIb30BaHNE NH(POPMAIIMOHHBIX TEXHOIOTHH U1t 00paboTKH, Iepesaun, CUCTEMAaTU3allui HH(OpMaluY, IPEe3eHTalluu Pe3yIbTaToB
[IO3HABATEJILHOU U ITPAKTUYECKON NEATEIbHOCTH;

BJIaJCHHUC OCHOBHBIMU BUJJaMU HY6J'II/I‘1HBIX BBICTYHJICHI/Iﬁ.

3. PediekcuBHbie.

MMOHMMAaHHE EHHOCTU 00pa30BaHMsI KaK CPEJCTBA Pa3BUTHSI KYJIbTYPhI IMYHOCTH;
O00BEKTUBHOE OLIEHUBAHUE CBOUX YUEOHBIX JOCTHKEHUN, AMHAMUKH Pa3BUTHS CBOUX JIMYHOCTHBIX KaueCTB;

BJIaJICHHE HaBBIKAMHU KOJIJICKTUBHOM JAEATEIbHOCTH B YaCTH opraHu3anuvu U y4acTus B Heﬁ;

OIICHUBAHNEC U KOPPCKIHUA COOCTBEHHOT'O IIOBCICHHUA B npaKanecxoﬁ JIeSITEILHOCTH U IIOBCETHEBHOM JKHN3HH,
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OCO3HaHUE CBOCH HAIMOHAIIBHON, COIIMAIBHON, KOH()ECCHOHATBHON TPUHAIIICKHOCTH;

YMEHHE OTCTauBaTh CBOIO TPAXKIAHCKYIO IMO3HIIMIO; OCYIIECCTBICHUE OCOZHAHHOTO BBIOOPA MyTEH MPOJI0IDKEHUSI 00pa30BaHMS.

Kpartkoe cogep:xxanue padoueii nporpammbl no xumuu 11 kiaacca (34 4/ 1 yac B Hezeno)

Tema 1. CTpoenue aroma u nepuogudeckuii 3akon /. U. MennesneeBa (34.)

OCHOBHBIE CBEICHUS O CTPOCHUU aTOMa. SIpo: MPOTOHBI U HEUTPOHBL. MI30TOMBI. DIIEKTPOHBI. DIIEKTPOHHAS 000JI09Ka. DHEPTreTHUECKUN YPOBEHb.
Oco0eHHOCTH CTPOCHUS SJEKTPOHHBIX 000JI0UEK aTOMOB JIEMEHTOB 4-T0 U 5-T0 NepUoA0B nepuoanueckoi cucremsl J. Y. MenneneeBa (epexo HbIx
aneMeHTOB). [ToHsATHE 00 OpOUTANSIX: S M P-OpOUTATIH. DICKTPOHHBIE KOHPHUTYpAIlMA ATOMOB XMMUYECKHX dJIEMEHTOB.

[Tepuonnueckuii 3akon . Y. MeHieneeBa B CBETE yUEHUSI O CTPOCHUHU aToMa. OTKpBITHE

J1. 1. MeHieneeBbIM IEPUOIUYECKOTrO 3aKOHA.

[lepuoanueckas cuctema xumuueckux s1aemMenToB Jl. V. MenneneeBa - rpaduyeckoe 0ToOpakeHUE MepUOINYECKOro 3aKkoHa. OU3NYECKUN CMBICIT
MIOPSIZIKOBOTO HOMEPA 3JIEMEHTa, HOMEpa NepHo/ia U HoMepa rpyIibl. BageHTHbIE 351eKTpoHbL. [IpuYrHbBI H3MEHEHUs CBOWCTB 3JIEMEHTOB B MEpHOdaX U
rpynnax (TJaBHBIX HOATPYIINAXx).

[TonoxeHnne BOOOpOAA B IEPUOJUIECKON CUCTEME.

3HavYeHHE NePUOJUYECKOTO 3aKOHA U MEPUOANYECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB

. 1. MeHneneeBa Jisl pa3BUTUS HAYKH U TIOHUMAHUS XUMHYECKON KapTHHBI MUpA.

JemoncTpanuu. Pazinmunbie GopMbl IEPHOIUYECKON CUCTEMBI XUMHUECKHX demeHToB J[. . Menneneena.

JladopaTopuslii onbIT. 1. KoHCTpynpoBaHue NepronuecKoil Ta0IHIIBI 3JIEMEHTOB C UCTIOJIh30BAaHUEM KapTOUCK.

Tema 2 Ctpoenne BemecTBa (144)

Nonnas xumudeckas cBsi3b. Katnonsl n annonsl. Knaccudukarus nonos. MlonHbie kpucTaminyeckue pereTki. CBOMCTBa BEMIECTB C 3TUM THIIOM
KPUCTATUICCKUX PEIIETOK.

KoBaneHTHast xumuieckast CBsi3b. JNEKTPOOTpHUIaTeTbHOCTD. [lonsipHast u HenomnsipHasi KoBaJleHTHBIE CBsA3H. umoms. [TonsipHOCTD CBS3U U MONSPHOCTH

MOJICKYIJIBI. OOMeHHBIN U I[OHOpHO-&KII@HTOpHI)H\/JI MEXAaHU3MBbI 06p330BaHI/I$I KOBAQJICHTHOM CBSI3H. MOJ'ICKYJ'ISIpHI)Ie N aTOMHBIC KPUCTAJNIMYCCKUC PCIICTKH.

CBolicTBa BEIIECTB ¢ ’TUMH TUIIAMHU KPUCTAIUIMUECKUX PELIETOK.

Meramnueckas XuMH4yeckast cBsI3b. OCOOEHHOCTH CTPOCHUA aTOMOB METAJIJIOB. MeTtammdeckass XMMHUYeCKas CBSI3b U MeTaJllTMuecKast KpuCTaJlJIN4CCKas
pemerka. CBONCTBA BELIECTB € ’TUM THUIIOM CBSI3H.

Bonopoleaﬂ XUMHUYECKaA CBA3b. MG)KMOJ'IGKYJ'ISIpHaSI W BHYTPHUMOIJICKYJIApHAas BOAOPOaAHASA CBA3b. 3HadueHne BO,ZIOpO)IHOﬁ CBA3U JIs OpraHrU3alnn
CTPYKTYp OMOTOIMMEPOB.

[Tonumepsl. [lnacTMaccsl: TEpPMOIUIACTBI U PEAKTOIIACTHI, UX MPEICTAaBUTENN U IpUMeHeHue. BonokHa: mpupogHbie (pacTUTENbHbIE U KUBOTHBIE) U
XUMUYeCKHEe (MCKYCCTBEHHBIE U CHHTETHUYECKHE), UX MPEACTAaBUTEIN U IPUMEHEHHUE.

["a3006pa3Hoe cocTosiHMEe BelecTBa. Tpy arperaTHbIX COCTOSIHUS BOJbl. OCOOEHHOCTH CTpOEHHS ra30B. MospHbIN 00beM ra3000pa3HbIX BEIIECTB.
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[Tpumepsl ra3000pa3HBIX TPUPOAHBIX CMECEH: BO3IYyX, MPUPOIHBIN Ta3. 3arps3Henrue atMochepsl (KHUCIOTHBIC T0XKIH, TApHUKOBBIN 2 (ekT) u 6oprda ¢
HHUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJAOPO/, KUCIOPO, YIJIEKUCIbIN ra3, aMMuak, 3TuiieH. Mx nomyuenue, cobupanue 1 pacro3HaBaHHeE.
’Kunkoe cocrostaue BeniectBa. Bona. [ToTpebienne Boabl B OBITY U Ha IPoU3BOACTBE. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTPAHCHHUS.

MunepanbHble BOJbI, UX HUCIOJIb30BAHUE B CTOJIOBBIX U JIEYEOHBIX LEISIX.

>KI/II[KI/IG KpuUCTaJJIbl U UX IPUMCHCHHC.

TBepnoe cocrosinue BemiecTBa. AMop(dHbIE TBepAbIe BEIIECTBA B IPUPOJE U B KHU3HU YEJIOBEKa, UX 3HAUCHUE U puMeHeHue. Kpucramnuyeckoe crpoeHne
BELIECTBA.

Hucnepcusie cuctemsl. [lonsatue o qucnepcHsix cucteMax. [lucnepcHas daza u aucnepcuonHas cpena. Kiiaccuukanus TucnepcHbIX CUCTEM B
3aBHCHUMOCTH OT arperaTHoro COCTOSIHUS AUCTIEPCHON CPebl U JUCTIEPCUOHHOM (a3bl.

I'pyOoaucniepcHbIe CUCTEMBI: SMYJIbCUH, CYCIIEH3HH, a9PO30JIH.

ToHKOAMCTIEPCHBIE CUCTEMBI: TEIU U 30JIH.

Cocras BemiecTBa u cMeceil. BerectBa MONEKyIIpHOTO U HEMOJIEKYISPHOTO CTPOSHHUA. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.

[TonsiTue «10M51» U €e Pa3HOBUIHOCTHU: MaccoBas (J0JIs1 JIEMEHTOB B COCIMHEHUH, JIOJISI KOMIIOHEHTA B CMECH - JIOJISI IPUMECEH, J10JI1 paCTBOPEHHOTO
BElIECTBA B pacTBOpe) U 00beMHast. J{os BbIXO/Ia MPOIYKTa PEaKIIUU OT TEOPETHIECKH BO3MOXKHOTO.

Hemouncrpamun. O6pasis! miacrMace (Gperonodopmansaerugabie, TOTNYPETaH, MOJUITHIICH, TTOTUITPOTIIIICH, ITOTHBUHIIIXJIOPUT) W U3ICIHS U3 HUX.
OO0pa31bl BOJIOKOH ( IIEPCTh, IIEIK, alleTaTHOE BOJIOKHO, KallPOH, JIaBCaH, HEMIOH) U u3nenus u3 Hux. OOpa3ipl HeOpraHMUECKUX MOJIMMEpoB (cepa
TJIaCTUYECKasi, KBapll, OKCUJ] aIFOMUHUS, IPUPOJIHBIE aTFOMOCUIIUKATHI).

JlabopaTopHble onbIThI. 2. OnpeiesieHne TUIa KPUCTAJUTMYECKON PEIIeTKU BEIIeCTBA U ONMCAHUE ero CBOKMCTB. 3. O3HaKOMIIEHHE C KOJUICKIIUEH
MOJIMMEPOB: MJIACTMACC U BOJIOKOH U W3Jienusl u3 HUX. 4. MicnipiTaHue BOJIbI HA )KECTKOCTh. Y CTpPaHEHHE KECTKOCTU BOABL. 5. O3HaKOMIIEHHE C
MHHCPAJIbHBIMH BOJAMHU. 6. O3HaKOMJIEHUE C JAUCTICPCHBIMH CUCTEMAaMMU.

IIpakTuueckas padora Ne 1. [lonyuyenue, coOupaHue U pacro3HaBaHUE Ta30B.

Tema 3 Xumnueckne peaxkuuu ( 84)

Peakuuu, naymue 6e3 n3MEHEHHUs: COCTaBa BEUIECTB. AJUIOTPOIHUS U aJUIOTPOIIHbIE BUOM3MEHEeHUs. [IpMUrHbI aJUI0TpONUU HA TpUMepe MoIupUKaIUi
KHcnoposa, yriepoaa u gochopa. O30H, ero Guogoruveckast poib.

N3omeps! u nzomepus.

Peakium, naymue ¢ "3MEHEHHEM COCTaBa BelIecTB. Peakiiuyu coeJMHEeHNs, pa3IoKeHHs], 3aMeIleHUs] 1 0OMEHa B HEOPraHMYECKOW U OPraHMYeCKOW XUMUH.
Peakuuu 5x30- 1 3H0TepMUUeckue. TemnoBoii 3 hekT XuMuYecKol peakiuy U TEPMOXUMHUUYECKHE ypaBHEHUS. Peakiun ropeHusi, Kak YaCTHBIN ciiydait
JK30TEPMHUUYECKUX PEAKLIUM.

CxopocTs xumMu4eckoil peakuu. CKOpOCTh XMMUYECKOW pEeaKIMU. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKIMU OT MIPUPO/Ibl pEarupyOIINX BEIIECTB,
KOHLIEHTpALUH, TEMIIEPATYPBI,

IIJIOIIA M TOBEPXHOCTH CONPUKOCHOBEHMS M KaTanu3aropa. Peakunn romo- u rereporenssie. [lonstue o katanuse u karanuzaropax. PepMeHThI Kak
OMO0JIOTHYECKHE KaTalu3aTOPbl, 0COOEHHOCTH X (PYHKIIMOHUPOBAHUS.
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OOpatuMocTh XUMHYeCKUX peakiuii. HeoOpaTumMblie n oOpaTimble Xumuueckue peakiiuu. CocTOsIHE XUMUYECKOT0 paBHOBECHS I 00paTUMBIX
XUMUYECKHX peakiuii. CriocoObl cMEIIeHUs] XUMUYECKOT0 PaBHOBECHSI Ha IIpUMeEpe CHHTE3a aMMHaKka. [IoHsATHe 00 OCHOBHBIX HAYYHBIX IPUHIUIIAX
IIPOM3BO/ICTBA HAa IPUMEPE CUHTE3a aMMUAKa WJIK CEPHON KUCIIOTHI.

Pose BobI B XUMHU4eCKo# peakiuu. MictuaHbIE pacTBOpHL. PacTBOPUMOCTH 1 Kiaccu(pUKaIUs BEIECTB MO0 ’TOMY IPU3HAKY: pAaCTBOPUMBIE,
MaJIOPaCTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

DNEKTPOIUTHI U HEINEKTPOJIUTHI. DIEKTPOIUTHYECKAs Jucconuanusi. KucioTel, OCHOBaHUS U COJIM C TOUKU 3pEHUSI TEOPUH JIEKTPOIUTUYECKON

M CCOLIMALIUH.

XUMHUYECKUE CBOMCTBA BOIBI: B3aMMOACHUCTBUE C METaNIAMH, OCHOBHBIMH U KUCIIOTHBIMH OKCH/IaMH, Pa3J0KEeHUE U 00pa30BaHUE KPUCTAIUIOTUPATOB.
Peakuuy rusparanuy B OpraHi4eckoi XUMHUH.

I'uaposn3 opraHnveckux U HeopraHuueckux coeaunenuil. Heodpatumelit ruaponun3s. OOpaTUMBII THAPOIN3 COJCH.

I'maposn3 opraHnveckux COeIMHEHUH U €ro NPakTH4YeCKOoe 3HAYeHHE AJIS MOTy4YeHUs THAPOJIM3HOrO CIUpTa U Mblia. buonorudeckas posib rujposusa B
TUTACTHYECKOM U SHEPTeTHUECKOM OOMEHE BEIIECTB M SHEPTHH B KIIETKE.

OKuCINTENbHO-BOCCTAaHOBUTEINbHBIE peakinu. CteneHb okucnenus. OnpeneneHue CTeneHu OKUcaeHus no popmyse coequnenus. [lonstue o6
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakiusax. OKUCIEHNE U BOCCTAHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEIIb.

OneKTponu3. JNEKTPOJIN3 KaK OKUCINTEIBHO-BOCCTAHOBUTEIIBHBIN MPOLIECC. DNEKTPOJIM3 PACIUIABOB U PACTBOPOB Ha MPUMEPE XJIOPH1a HATPUS.
IIpakTHyeckoe NPUMEHEHUE IIEKTPOIIN3a. DIECKTPOIUTUIECKOE MOJyYCHUE ATFOMUHUS.

JlaGopaTopHble onbIThI. 7. Peakiius 3aMelieHHs Me/I1 JKeIe30M B pacTBOpPE MEAHOIo Kyrnopoca. 8. Peakuuu, uayuie ¢ oOpazoBaHHEM 0Cajika, ra3a U
BoJibl. 9. IlonydeHue kucnopo/ia pa3iokKeHneM MepoKcuia BOA0Poa ¢ MoMolIbio okcuaa maprasua (1V) u karanasel ceiporo kaprogens. 10. [Tonydyenue
BOJIOPO/1a B3aUMOJCHCTBUEM KHUCIIOTHI ¢ IUHKOM. 11. Pa3znuunble ciaydan ruposinsa coaeu.

Tema 4 BemecTBa u ux cBoiicTBa (9 u)

Mertamnsl. BzanmoseiicTBue MeTaioB ¢ HeMeTaiaMu (XJI0poM, Cepoit U KUCIOpoAOoM). B3anMoielicTBre MIeTOYHbIX U IET0YHO3EMENbHBIX METAJIIOB C
BOJON. DIEKTPOXUMHUYECKUH Psil HApsKEHUI MeTauloB. B3anMopeiicTBre METaJIOB ¢ pacTBOpaMH KUCIOT U cosiell. AmoMuHOTepMus. B3aumopelictBue
HaTpHS C ITAHOJIOM U (PEHOJIOM.

Kopposus metannos. [IoHsATHE 0 XUMHUYECKON U AIIEKTPOXUMUYECKON KOppo3un MeTailIoB. CriocoObl 3alllMThl METAJNIOB OT KOPPO3UH.

Hemerannbl. CpaBHUTENbHAS XapaKTEPUCTUKA TaJOr€HOB Kak HanboJsee TUIMYHBIX MTpecTaBuTeNel HeMeTaioB. OKUCIUTEIbHBIE CBOICTBA HEMETAIIIOB
(B3auMojielicTBUE C METAJUIaMU U BOJI0poAoM). BoccTaHOBHUTENbHBIE CBOMCTBA HEMETAJUIOB (B3aUMOEHCTBHE ¢ O0JIe€ ANEKTPOOTPUIIATETbHBIMU
HEMeTaJlJIaMH U CJIO’KHBIMU BEILECTBAMU-OKHCIUTEISIMH).

Kucnots! Heopranndeckue u oprannueckue. Knaccudukanus kucinot. XUMUYECKHE CBOMCTBA KUCIIOT: B3aUMOJIEHCTBUE C METaJNIaMHU, OKCHJIaMU
METAJUIOB, THIPOKCHIAMU METAJUIOB, COJISIMU, CIUpTaMu (peakuus sTepudukannn). Ocodble CBONCTBA a30THOIN U KOHIIEHTPUPOBAHHON CEpHON KUCIIOTHI.
OcHoBaHusI HeopraHnueckue u oprannyeckue. OCHOBaHUS, UX KiacCUpuUKalusa. XMMHUUYECKHE CBOMCTBA OCHOBaHMI: B3aUMOIEHCTBUE C KUCIIOTaMH,
KHMCJIOTHBIMHU OKCUZAMU U COJISIMU. Pa3iioxkeHne HepacTBOPUMBIX OCHOBAHHM.
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Comu. Knaccudukarus conieid: cpeHue, KUCIbIe 1 OCHOBHBIC. XUMHYECKHE CBOMCTBA COJICH: B3aUMOCHCTBHE C KUCIOTaMH, IIEJI0YaMU, METaJlJlaMU U
cossimu. [peacraBuTenu coneit u ux 3HaYeHHUe. XIOPHUI HATPHs, KapOoHAT Kaiblus, pochaT KaabIus (CpeIJHUE COJH); THAPOKApOOHATH HATPHS U
aMMOHHUS (KHCJIBIE COJIH); ruapokcokapOoonat meau (1) -mamaxut (OCHOBHAs COJIb).

KadecTBeHHbBIE peakIuy Ha XJIOPHI-, CYIb(aT-, 1 KapOOHAT-aHHMOHBI, KATHOH aMMOHUs, kKaTnoubl xxene3a (1) u (111).

['eneTnueckas cBsI3b MEXKy KJIACCAMH HEOPIraHUYECKUX M OPraHUYECKUX coequHeHUN. [ToHsTHE 0 reHeTHYEeCKOM CBSA3U U T€HETUYECKHX Psaax.
I'enetnueckuii psa Metamia. ['eHerndeckuii psit Hemetaiuia. OCOOEHHOCTH TEeHETHYECKOTO PsiJia B OPraHMYECKONH XUMUH.

Jemoncrpanun. Komiekuus o6pa3uoB metaiios ["amenue coapl ykcycoM. KauecTBeHHbIE peakliiy Ha KATUOHBI U aHUOHBI.

JlabopaTopHble onbIThl. 12. McnpiTaHue pacTBOPOB KUCIOT, OCHOBAHUI U coJiell nHAUKaTopamiu. 13. B3auMmopeiicTBue COIIHON KUCIIOTHI U pacTBOpa

YKCYCHOM KHUCIJIOTHI ¢ MeTajiaMu. 14. BzaumoaelcTBue CosiHONM KUCIOThI U PaCTBOPa YKCYCHOM KHUCIIOTHI C OCHOBaHUSIMU. 15. B3aumopaencTBue coistHoi

KHMCJIOTHI M pacTBOpa YKCYCHOW KHMCIIOTHI ¢ cosiAMU. 16. Ilonyuyenue u cBoiicTBa HepaCTBOPUMBIX OCHOBaHUH. 17. ['Mapoan3 XJI0pUa0OB U alleTaTOB
IEJI0YHBIX MeTAIUIOB. 18. O3HaKOMIIEHHE C KOJUIEKIUSAMU: a) METAJIJIOB; 0)HEMETAJIOB; B) KUCIIOT; I') OCHOBaHMIA; /1) MUHEPAJIOB U OMOJIOTHYECKUX
MaTEPHAJIOB, COAEPKAUX HEKOTOPBIE COJIH.

IIpakTnyeckas padora Ne 2. Pemienne 3kcnepuMeHTANbHBIX 32124 HA HICHTH(QUKAIMIO OPTaHUYeCKUX U HEOPraHUYeCKUX COeIMHEeHH .

CrtpykTypupoBanme coaep:xxanusi Kypca «OQOomas xumus» 11 kiaace (34 yaca)

fewa KounyecTBO 4acoB IIpakTHyeckue KonTpoabubie
padoThI padoThI
1.Ctpoenue aroma 3 -
2.CTpoeHue BEIIeCTBA. 14 1 1
3. XUMHYECKue PEeaKInu. 8 - 1
4. BeriecTBa 1 UX CBOMCTBA. 9 1 1
Uror. 34 2 3

TpeOoBanus K yPOBHIO MOATOTOBKH y4amuxcs ( pe3yJbTaram o0y4eHHus1) 10 JaHHOMY Kypcy xumus 11 kiaace.
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Yuamuecs J0JKHBI 3HATH:

1. Baxneiimne XuMU4ecKHe MOHATHUS: BEIIECTBO, XUMUUECKHI 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHAsI aTOMHAs U MOJIEKYJIIpHas Macca,
pajuKai, HOH, aJUIOTPOIHUsI, H30TOIIbI, ATOMHBIC S- ,P- , 0- OpOHMTAIM, XUMHUYECKAs CBSI3b, AJIEKTPOOTPHUIIATEIIBHOCTD, BAJICHTHOCTD, CTCIICHD
OKUCJICHUs, TUOpUIM3aLus opOuTaiell, MpOCTPAHCTBEHHOE CTPOSHHE MOJIEKYJI, MOJIb, MOJIIpPHAs Macca, MOJISIPHBINA 00BEM, KOMITJICKCHBIE
COCIIUHEHMU S, TUAPOIIN3, PACTBOPHI, JEKTPOIUTHI, OKHCIUTEb U BOCCTAHOBUTEIb, TETUIOBOH (D (DEKT peakinuu, CTpyKTypHAsI |
MIPOCTPAHCTBEHHAS N30MEPHUS, TOMOJIOTY, OCHOBHBIE TUIIBI PEAKIUil B OPraHUYeCKOi U HEOPTaHUYECKON XUMUM;

2. OCHOBHBIC 3aKOHBI XMMHU: COXPAHCHHSI MACChI BEIIIECTB, IOCTOSTHCTBA COCTABA, MIEPHOJNICCKHIA 3aKOH, 3aKOH ABOTajpo, 3aKoH ['ecca, 3aKkoH
JEHCTBYIOIUX MAacC B KUHETUKE U TEPMOJIUHAMUKE;

3. OcCHOBHbIE TEOPUU XUMHHU: CTPOCHUSI aTOMa, XUMUYECKas CBSI3b, AJIEKTPOJIUTUYECKAS IUCCOIHALINS, CTPOCHIE OPraHUYECKIX BEUIECTB,
XUMHUYECKYIO KHHETHUKY U TEPMOJUHAMUKY

4. Knaccudukaiuro 1 HOMEHKJIATYPY OPraHUYECKUX U HEOPTaHHMUECKUX BEIIECTB;

5. Baxnelimue BelecTsa U MaTepuaibl: KUCIOTHI, IEJI0YH, aMMUaK, MUHEPAJIbHbBIE YIOOpEHHUsI, METaH, STUJICH, alleTUIICH, O€H30J1, STaHOJI, KHUPHI,
yII€BO/IbI, OCNKH, NCKYCCTBEHHBIC U CHHTETUYECKUE BOJIOKHA Kay4yKH, IIACTMACCHI;

Ymers:
1. Ha3sbpiBaTh W3y4YeHHBIE BEIIECTBA IO CUCTEMATHYECKOM JIUTepaType;
2. OmpenensaTs BaJCHTHOCTh U CTENIEHU OKUCIICHHS, TUIl XUMUYECKOU CBSI3H, 3aps]l MOHA, TPUHAJICKHOCTD K Pa3IMYHbIM KJIaccaM, XapakTep
B3aMMHOTO BIIMSIHUSI aTOMOB B MOJICKYJIaX, TUIIBI PEAKITUH;
3. XapakTepu3oBaTh XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTraHHMUYECKUX M HEOPTaHUYECKUX COCTUHEHHI;
4. OOBIACHATH 3aBUCUMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U CTPOCHUSI, MPUPOIY XUMHUECKOU CBSI3H;
5. BBINONHATH XUMHUYECKHI SKCIIEPUMEHT 0 PACIO3HABAaHUIO OPraHMYECKUX U HEOPTaHUYECKHX BEIIECTB;
6. IIpoBOIUTH pacyeThl O XUMHYSCKUM (HOPMYIIaM U ypaBHEHUSM PEaKIIHii;
7. TIpoBOIUTH CAMOCTOSITENBHBIN MOMCK XUMUYECKOW HH(DOPMALINY C UCTIOIH30BAaHUEM PA3TUYHBIX HCTOYHUKOB.

Oo0ocHoBanue Bp1oopa YMK 1iis peajiu3anuu padoueii y4eOHOM MpOrpaMmabl.

O.C.T'abpuensH - pekoMeH10BaHO MuHHCTEpCTBOM 00pa3oBaHus 1 Hayku P® / 8-e nznanue, crepeorunnoe — M.: Ipocda, 2013.

JlanHblit yueOHO-METOANYECKH KOMILJIEKT, OOECIeUnBAIOINN PeaTu3alyio MPOrpaMMBbl - 3TO LEJIOCTHAs CUCTEMa, B €€ COCTaB BXOJAT yyeOHas

nporpamMMma ¥ y4eOHHK JJIsl yJaluxcs.

Kpurtepuu oneHuBanus 3HAHW, yMeHMIi, HABBIKOB 00y4al0IMXCS IPMMEHUTEIbHO K Pa3JHYHbIM (hopMaM KOHTPOJIA .

92



B cooTBercTBUU ¢ TpeOOBaHUSAMHU CTaHAAPTa 110 XMMUU U BBIOPAHHBIX U3 (hefepaibHOro CIUcKa yueOHMKOB YUUTENh XUMUU BO BPEMS ITPOBEPKU U
KOHTPOJISI 3HAHUM 110 IPEAMETY MOYKET OPUEHTUPOBATHCS Ha CIEAYIOIINE YPOBHHU.

Ounenka "5'":
1. 3HaHus, MOHUMaHMUSL, TIYOMHBI YCBOCHUS 00YJarOIMUMCs BCero 00bEMa MporpaMMHOT0 MaTepHara.
2. YMeHus BBIICIATH TJ1aBHbIE MTOJIOKEHHS B H3YYEHHOM MaTepuase, Ha OCHOBaHUH (DaKTOB M IPUMEPOB 00001aTh, [1€J1aTh BBIBO/IbI, YCTaHABINBATb
MCKIPCIMETHBIC 1 BHYTPUIIPCIMCETHLIC CBA3U, TBOPUYCCKU NPUMCHACT IMOJTYYCHHBLIC 3HAHUA B HE3HAKOMOM CUTyalllu.
3. OtcyrcTBUE OMIMOOK U HEOUETOB IIPU BOCIIPOM3BECHUN U3yYEHHOTO MaTepuaa, Ipx YCTHBIX OTBETaX yCTpPaHEHHE OTJENIbHBIX HETOUHOCTEH C
MIOMOIIBIO JOMOJHUTEIBHBIX BOIIPOCOB YUUTENs, COOIIOACHNE KYIbTYPhl MMCEbMEHHON U YCTHON pedr, MpaBuil 0POPMIICHHUS MTUCHMEHHBIX paboT.

Ounenka "4":
1. 3nanue Bcero M3y4eHHOI0 MPOTPaMMHOT0 MaTepuaa.
2. YMeHu# BBIJICISTH ITIaBHBIE MOJIO0XKEHUS B U3y4EHHOM MaTepuase, Ha OCHOBaHUU (DaKTOB U MPUMEPOB 0000111aTh, /1e1aTh BHIBOJIbI, YCTAHABINBATh
BHYTpI/IHpCI[MeTHBIG CBA3H, HpI/IMeHHTI) HOHy‘IGHHLIC 3HAHHUS HaA HpaKTI/IKC.
3. HeznauntensHblie (HerpyObie) OMIMOKM U HETOUETHI IIPH BOCIIPOU3BEICHUN U3YUEHHOT0 MaTepHralia, COOJII0IeHHE OCHOBHBIX MTPABUII KYJIbTYpPbI
MUCHMEHHOW U YCTHOH peun, npaBmil 0hOpMIICHUSI TUCBMEHHBIX paloT.

Ouenka "3" (ypoBeHb IPEICTaBICHUN, COYETAIOIIMNXCS C JIEMEHTAMU HAayYHBIX TOHITHHN):
1. 3HaHue U yCBOGHME MaTepHaja Ha YpPOBHE MUHUMAIIbHBIX TPeOOBaHUN MPOTrpaMMBl, 3aTPyIHEHHE TPU CAMOCTOSATEIbHOM BOCIIPOM3BE/ICHUH,
HE00XO0IMMOCTh HE3HAYUTEIbHOM MOMOIIY MPENo1aBaTeNs.
2. YMeHue paboTaTh Ha ypOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS NIPH OTBETAX HA BUIOU3MEHEHHBIE BOIPOCHI.
3. Hanuuue rpy0oit ommOKu, HECKOJIBKUX HETPYOBIX MPU BOCITPOU3BECHUU U3YUCHHOTO MaTepualia, HE3HAYUTEIIbHOE HECOOII0IEHHE OCHOBHBIX MPABUIT
KyJIbTYPbl TUCHbMEHHON M YCTHOU peuu, MpaBuil ohopMIIeHUS TUCbMEHHBIX PadoT.

Omnenka "2":
1. 3HaHMe ¥ yCBOEHUE MaTepHalia Ha YPOBHE HUKE MUHUMAIbHBIX TPEOOBAHUN IPOTPaMMBI, OT/IETbHBIE MPECTABICHUs 00 N3YYeHHOM MaTepHale.
2. OtcyTcTBHE YMEHHIA padOTaTh Ha YPOBHE BOCIIPOU3BEACHNS, 3aTPYAHCHUS IPU OTBETaX Ha CTAaHIAPTHBIC BOIIPOCHL.
3. Hannume HECKOMBKHUX TPYOBIX OMIUOOK, OOIBIIIOTro YKcia HETPYOBIX MPU BOCIIPOU3BEICHIH U3yYEHHOTO MaTepuasa, 3HAaUUTeIbHOE HECOOII0ICHHE
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OCHOBHBIX IIPAaBUJI KyJIbTYpbl MUCbMEHHOMN U YCTHOU peuu, npaBui 0hOpMIICHHS MUCbMEHHBIX paloT.

Onenka "1":
CraBuTcs 32 MOJHOE HE3HAHUE U3YYEHHOI'0 MaTepuasa, OTCYTCTBUE DJIIEMEHTApPHBIX YMEHUM U HaBBIKOB.

YyeoHo-MeToau4YeCKOE o0ecreyeHme.

CpencrBa 00y4eHus.

YMK

Komnerorep
M/M-1ipoexTop
WuTepakTrBHAs 10CKa

YMK s peanusanuu padoyeii y4eOHOM IporpaMMabl.

ABTOpCKOIi Iporpamme cooTBeTCTBYeT yueOHuk: «Xumus 8 knacc.» O.C.I'abpuensia - pekoMeH10BaHO MUHHCTEPCTBOM 00pa3oBaHus U Hayku PD / 16-e
u3aanue, nepepadborannoe — M.: Jlpoda, 2013

JlaHHBIH yueOHO-METOJMUECKUN KOMILIEKT, 00eCIeUMBAIOIIUN pealn3aluio IPOrpaMMBbl - 3TO LIEIOCTHAs CUCTEMA, B €€ COCTAaB BXOJAT yueOHas
IporpaMMma, y4eOHHUK JIIsl yJaruxcsl.

MarepuanbHO-TeXHHYECKOe U HH(POPMAILIMOHHO-TEXHHYECKOe o0ecredeHne:

1.Crnenanu3upoBaHHbIN K1ace XUMHH (1a00paHTCKast, BBITSDKHOM mIKad, crierualn3upoBaHHbIe CTOJIBI, HEMENOBas 10CKa).
2.CteHnpl:

-« Iepuonnueckas cucrema /.M. Menneneesa»

-«Tabnuia pacTBOPUMOCTH

-«TexHuka 0€30MacHOCTH

-Habop mopTpeToB y4eHBIX-XUMHUKOB
3. Xumudeckoe 000pyA0BaHUE U PEaKTHUBHI.
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4. IIpoTruBonoKapHasi CHTHaJIM3aLHMsL.

5. HTepakTuBHOE 000pYyI0BaHUE KOMITBIOTEPHOTO KJIACC

6. UHTEPHET pecypChl

NudopmanuonHo — meroanyeckoe odecrnevyenue xumus 11 kiaace

OcHoBHasi JiuTEpaTypa:

e Tabpuensa O.C. IIporpamma kypca xumuu 1 8-11 kiraccoB o61eo0pazoBaTenbHbIX yupexacauii.— M.: [Ipoda, 2015.

e Taopuensu O.C. Xumus. 11 kiacc. ba3oBelit ypoBeHb: yueb. s oomeobpaszosat. Yupexaenuii /O.C. Tabpuensa. — M.: [Ipoda, 2006. — 218, [6]
C.: WL

Iabpuensu O.C., Amykosa A.B. Xumust. 11 k1. ba3oBsiii ypoBeHs: Metoaudeckoe ocooue. — M.: JIpoda, 2015.

I'a6puensu O.C., JIsicoBa I'.I'. Xumus. 11 xi1.: Metonudeckoe mocooue. M.: JIpoda, 2012.

Ia6puensu O.C., JIsicoBa I'.I'., BBenenckas A.I'. HacronbpHas kaura yuurens. Xumus 11 xin.: B 2 4. — M.: lIpoda, 2003-2004.
Ia6puensu O.C., Octpoymon W.I'. O6miast xumust B TecTax, 3aja4dax, ynpaxaeausx. 11 kin. — M.: IIpoda, 2003.

Xumus. 11 xi1.: Koutposnsabie 1 mpoBepounbie padboTsik yueOHuky O.C. 'abpuensna, I'.I'. JIsicoBoit «Xumus. 11» /O.C. 'abpuensn, [1.H.
bepeskun, A.A Ymakosa u ap. — M.: [Ipocda, 2004.

o Tabpuensa O.C. Meronuueckoe nocodue st yuutens. Xumus. 10-11 kimace. — M.: [Ipoda, 2001.

KAJIEHZAPHO-TEMATHUYECKOE TUTAHUPOBAHUE K YUEBHVKY O.C. TABPUEJISH «XUMUSL. 11 KJIACC»
(BA30BbII YPOBEHb)

1 gac B Henemro, Bcero 34 gaca

Howmep Coneprxanue N3yuaemble BOIIPOCH JlemoHCcTpanuu u Jlomaraee
ypoka (pa3naenbl, TEMBbI) 8 SKCIIEPUMEHT B 3a71aHue
§ COOTBETCTBHH C
o IIPOrpamMMoin
0
Qo
< mwiad | ¢pakTt
1(1) OcHoBHble cBenenus | 1 Snpo: npoToHk! n HEUTPOHBI. M30TOIIBI. http://school- §1,
0 CTPOCHUU aTomMa ONEKTPOHbI. DNIEKTPOHHAS 060/I0UKa collection.edu.ru ymp. 2, 4
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Texnuka
0€E30I1aCHOCTH.

2(2) CrpocHue dI1eK- DHepreTuyeckuii ypoBetb. [loHsTre 06 OpOUTAIIAX. http://school- §1,
TPOHHBIX 000JI0YEK S-opOuTa M U p-opOUTAITH. DIEKTPOHHAS collection.edu.ru ymp.5-8
aTOMOB KOH(HUTYpaIisi aTOMOB XUMHYECKHX 3JIEMEHTOB.

OCOoOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI0YEK
aTOMOB 3JIEMEHTOB 4-10 U 5-T0 IEPUOJOB
3(3) [Mepuoanaeckuii Otxpsitue J1. . MenneneeBbim [leproanueckoro T Pazmuunnie — dhonmmr § 2,
ITepuonu- 3akoHa. [lepronnueckas cucrema J1. M. MenneneeBa Tlenuoymaeckoif CHCTEMEI 3,57
3aKkoH M 11ep - L1ep - L J. U. Menneneena. yup. 3, 9,
yeckas cucrema /Jl. — rpaduueckoe otodpakenue [lepuoamueckoro
W.Menneneena B 3akoHa. U3NUECKUN CMBICI MTOPSIKOBOTO HOMEpa
CBETE TEOpUU 3JeMEeHTa, HOMepa NePHo/ia U HOMEPA TPYIIIIHI.
aTOMOB BasnentHble 251eKTpoHBI. [I[puurHbI H3MEHEHHS
CBOICTB 3JIEMEHTOB B IEpUOaX U Ipymmnax (IJIaBHbIX
noarpynnax). [lonoxenue Bogopona B [lepuoguue-
ckoit cucteme J[. . MenneneeBa. 3naueHue
[Tepuoanueckoro 3akoHa u [lepuoauueckol CHCTEMbI
J1. 1. Menneneesa [uisl pa3BUTHS HAYKU U
MMOHUMAaHUS XUMHUYECKON KapTHHBI OKPY>KAIOIIIETO
MHpa

1(4) HMoHHasg xuMuyeckKas HNonnag cBa3s. 11.1.Monens kpuc- §3,

CBSI3b. KaTuoHbI 1 aHHOHBI KaK Pe3yJIbTaT IIPOLECCOB TaJUTMYECKON DEMECTKA ymp. 3-5, 7-9
OKHCJIEHHS U BOCCTAHOBJIEHHS aTOMOB. Xjjopnna HaThns.
K " 2.006na31pl MUHEPAIIOB C

naccudukaius HOHOB. IOHHBIE KpUCTAIITUYECKHE HOHHOI
pemeTku. CBOMCTBA BEMIECTB C 3TUM THIIOM KDUCTAJTUYECKOW DETeT-
KPHUCTAJNIMYSCKHUX PEHICTOK KOH: KaJIblIuTa,rajanta
2(5) KoBanentHas Koranentuag  craRm OOMEeHHRIT U TOHONHO- JI. Mozenu Kpucra- §4

m(nen”rnnnmﬁ MEeXAHURMERI nﬁnﬂ'znnannq KORATTEHT- i 1 2 4

XHMH1CCKaA CBA3D. HOW CRa?U DmexTnoornumnatemhimocTh  Tomsnaag u | AHICCKHX PEIICTOK yop. L, 2,
HETTOTINHAY KORATEHTHRIE CRIU JIUIOJIb. Hons[p- «Cyxoro J'II)I[a»(I/IJII/I
HOCTB CBSI3U M TIOJIIPHOCTH MOJIEKYJIBI. woza), anMasa, rpadura

(unm KBapIa)

3(6) AToMmHas u MonexynspHble U1 aTOMHbIE KPUCTAJUITMUYECKUE §4,
MOJIEKYJIIpHAs pemietkn. CBOMCTBA BEUIECTB C 3TUMHU TUIIAMU ymp. 7,8
KPUCTAJUTMYECKUE KPUCTAJUTMYECKUX PEUIETOK
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peleTku

4(7) 3aKOH MOCTOSIHCTBA 3aKOH MOCTOSIHCTBA cOcTaBa BemiecTB. [lonsaTne §12
COCTaBa BEIECTBA. «MaccoBas JI0JId 3JIEMEHTa B BeIleCcTBE». Pacuers, (mo matepwu-
Pacyersl, cBsI3aHHbBIE CBSI3aHHBIE C ITUM HOHATUEM ana o Mac-
C IOHATHEM «Macco- COBOH N10TIE
Bas JIOJIS DJIEMEHTA B KOMIOHCHTA
BEIIIECTBE» CMecH), yrp.
15
5(8) MeTajueckas Meramnmueckas xumuueckas cBsa3b. OcoOennoctu | II. 1. OOpasubl MeTaiuIoB | §5, ymip.2-5
XAMIAYECKAS CBS3b. CTPOEHUS ATOMOB METAJIJIOB. (HaTOUIA. KaJIbIIHH.
Merauinueckas XUMUYECKas CBA3b U METAJUIMYECKas | ATIOMUHHH. LIMHK. MCIIb.
KpucTadeckas penreTka. CBOMCTBA BEMIECTB € 30J10TO. CEDEODO. CBUHEIL
9TUM THUIIOM KPUCTAJUINYECKON PEIIETKH i 10.). 2. OOpasib!
CIUTaBOB (UVI'VH.CTallb.
ODOH3a. METTLXHOD. JIa-
TYHb, JIOPATIOMUHUIN).
JI. Onpenenenue tumna
KPHUCTAJUIMYECKON
pEIIeTKH BEIIECTBA U
OIMCAHUE Er0 CBOWCTB
6(9) Bonoponnas Bonoponnas xumudeckas cBsi3b. MexmonekymsapHas | [[. Moaens ¢hparmenTa §6,
XUMHYECKas CBA3b. Y BHYTPUMOJIEKYJISIpHAs BOJAOPOHAS CBSI3U. monekynbsl JJHK yrp. 1-6
Enunas npupona 3HaueHue BOJIOPOJAHOM CBS3U JUIsl OpTraHU3aluu
XUMUYECKUX CBS3EH CTpYKTyp Ouononumepos. Exunas npupona
XMMHYECKUX CBSI3EH
7(10) HOJ‘II/IMepH TTomumenar TTmacT™acerr TenMonmacTRI U NeakTO- T T O6narier mmacT- 8§7
MTACTRI UX TTNETTCTARUTETU U TINUMeHede BOJIOKHA: | Mace U uRmenus uR HUX, yIIp. 1-4, 6
TTNUNOTTHRIE (ﬂﬂ(‘,’T‘T/I’T‘ET{LI—TLTP. u ')I(I/TR(YT‘I—ILTP.\ u . 06]’\2'{”1‘1 ROTOKOH U
XuMmuueckKkue (T/I(‘,R‘V(‘,(‘,’T‘REHHLTP, u (‘.I/"—I"I"ETT/IUP,(‘,R‘VP.\ Ux u3menmuda ur HUX
mencTAaRUTENN U MpuMeHeHne. Heopranmueckue 2 OAnarmer reonra-
IOJIUMEPHI HUULCKUX TIOTUMENNR,
T Komieknus mojiau-
MEpOB
8(11) I"azoo6paznoe co- [IpupoaHbie Ta3000pa3HbIe CMECH: BO3IYX U . Moniens MOJIIpHOTO § 8,
CTOSIHUE BEIIECTBA. MPUPOAHBIH ra3. ['a3000pa3Hoe cocTosIHKE BelecTBa. | 00beMa ra3oB ymp.1,7-9,11-
Tpu arperatHbix cocTosiHUS BObl. OCOOEHHOCTH 12

CTpoeHus ra3oB. MomsipHbIi 00beM ra3000pa3HbIX
BeniecTs. [Ipumepbl ra3000pa3HbIX TPUPOTHBIX
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CMeceil: BO3AyX, IPUPOIHBIN ra3. 3arpsa3HeHue
aTMoc(epsl (KUCIIOTHBIC OXK/IU, TAPHUKOBBIH
a¢ddexT) u 60prda ¢ HuM. [IpeacraBurenn
ra3o00pa3HbIX BEHIECTB: BOJIOPOI, KUCIOPO/,
YIJICGKHCIIBIN Ta3, aMMHaK, dTUJIeH. VX noiydeHue,
coOMpaHHe U paclo3HaBaHUE

9(12) [TpakTryeckas pa-
6ota Ne 1 «Ilomy-
YeHHE U Paclio3Ha-
BaHMeE razoB (BOJO-
PO, KUCIOPOJI,
YIJIEKUCIIBIN a3,
aMMHaK, STUJICH)»
TexHuka
0€30IaCHOCTH.

10(13) | XKuzmkoe cocTostHue Kunkoe cocrosaue Remectra. Boma. Tlornebnenwe II.UI. O0pazie HaKUIKU B | § 9,
seuecrsa. Bosa o B ST v Tewaoncrne KecTwocTs motia | wafie n VG |y 1,2, 6
JKujikne KpuCTaLIblL. WCTIOThRORAHNE B CTONORRIX W TeUeOHBIX IeldX. | ororuterus. 2. [TnuOons
MaccoBasa J0JIA }KI/II[KI/IG KpI/ICTaJIJIBI n ux HpI/IMeHeHI/Ie Ha XUJIKHUX KpHCTaﬂnax,
PacTBOPEHHOTO [TonsiTue «maccoBasi 40Js1 pacCTBOPEHHOTO BemiecTBa» | JI. 1. YKecTKoCTh BOJIBI.

BEILIECTBA U CBSI3aHHBIC C HUM PacyeThl YcTpaHeHue )KeCcTKOCTH
BOABI. 2. O3HAKOMIJIEHHE C
MUHEPAITBLHBIMHA BOJAMH

11(14) | Twennoe cocrosiHue Trepnoe cocrosuue BenrecTsa. AMondHbIe BemecTsa | JT. 1. O6pa3ibl §10,

REITECTRA.
Ao brnse perie- rB[ r:l};)ﬂ:;)é{:ﬂlz .)KI/I3HI/I YyeloBeKa, X 3HaUYCHUE U amMOp(bHBIX BeIecTs. 2. yrp. 1-4
CTBa. Kpucramindeckoe cTpoeHHE BEIIECTBA. O6pasipl kpucTa-
CocrasB BemecTBa 1 CocTaB BelecTBa U cMecen JINYECKHUX BCIICCTB
cMmecen
12(15) HHCHCPCHBIG JluciencHrie cucteMhl. l[loHSTHE O "THUCTTIENCHRIX JT. T. O6narnhwr §1 1,
CUCTEeEMAax. MMucniencuas dara wu NMTMUCTIENCUOHHAYA | NARTTUYUHRKIX TTUCTTENCHBIX
CHCTEMBI cnena KTI?ICCVd’)I/IKHTTT/Iﬂ MUCTIENCHRIX CUCTEM R 2A- | CUCTEM® AMVITRCU. pr 1-8

RUCUMOCTU OT ATNEeraTHOTO COCTOSHUSI HHCHepCHOﬁ
Cpenbl ¥ TUCTIEPCUOHHON (ha3bl.

I'pyOonucriepcHbIe CHCTEMBI: SMYIIbCUH, CYCIICH3UH,
a’p030JM. TOHKOAUCIIEPCHBIE CUCTEMBI: TE€JIM U 30JI1

CVCTIEHRUIA. AN030JIeH,
resneu u 30Jen.

2. Db dexr Tungans. Jl.
O3HaKOMIIEHHE C
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JUCIICPCHBIMU

CHUCTEMaMH
13(16) | O6oO6mIcHKE 3HAHMIT BrinonHeHue 3aanuii U ypaxHEHUH 110 TEME
o Teme «CTpoeHue «CTpoeHue BelecTBay
BEIIECTBA
14(17) | KonrpomabHas pa-
6ota Ne 1 o teme
«CtpoeHue Bele-
CTBa»
1(18) | INonsTHE O XMMH- Peakuuy, uaymnme 6e3 n3MeHeHus coctapa Bemects. | /1- 1. TInernarienvie §13,
9 knacHoro docdopa B
YEeCKOM peaKIuu. AITOTPOINS ¥ A/IOTPONHBIC BUon3sMeHenusL. IIpu- | = "o yop. 1,2, 5
Peakuuwm, naymme YUHBI AJJIOTPOIUU HA IpUMeEpe Moau(UKaIuit 2. Orouarton. Moneny H-
0e3 U3MEHEHUS CO- KHcnopoa, yriepoaa u gochopa. O30H, ero OyraHa u nu3o0yraHa
CTaBa BEIECTB Omosiorndeckas poiib. Peakiuu n3omepusanuu
2(19) Knaccudukanms Peakuuu, uaymniyie ¢ "3BMEHEHHEM COCTaBa BELIECTB. 1. 1. Paznoxenve §14,
XUMHYECKHX Peaknum coemHeHMs, pa3ioKEeHUs, 3aMEIICHUS U runpokenna memu (I0), uo. 1-4
. . . IpU HarnEeRAHWH. YIp.
peaxkuui, mpoTe- oOMeHa B HEOPTaHUYECKOW U OpraHNYeCKON XUMUU. 5. Peakums HeHTpa-
KarlIuX C U3Me- Peakuuu 3k30- 1 3HH0TepMHUUECKUE. Peakiuun JIA3AITNN.
HEHHUEM COCTaBa TOpPEHHUs KaK YaCTHBIN ClTyyail SK30TEPMHUECKUX 3. B33WM0H6WC(TBI/I€ noaa
BEILECTB peaxiuii. TennoBoit et xumudeckoii peakiuu g | € HTTOMAHIEM 1B
BBITSDKHOM KAy WH
TEPMOXMUMHYECKHE YPaBHEHUS TeMOHCTDAITHST
BUeo(dparMenTa).
B3anMonelicTBue IMHKA
C COJISTHOM KMCJIOTOM.
JI. 1. Peaknus 3ame-
IICHUS MEJTH JKEIIE30M B
pacTBOpe METHOTO
Kymnopoca. 2. Peakiuu,
uaynme ¢ o0pa3oBaHHEM
0CaJIKa, Ta3a Wik BOJIbI
3(20) CKOpOCTh XUMHYE- (CKONOCTR XUMIIECKOI NeaKTINN. 3aRWCHMOCTB J1. 1. BzanmoneiicTue §15,
CKOﬁ eaKIMu CKONOCTU XUMHUUYECKOUW NEAKTTUN OT TTNUNOABI ACTBODOB Da3IMYHBIX I 1 3 6
peaxn NEATUNVIOIITUX RENTECTR. KOHTIEHTNATINN. p poB p . yop. £, 9,0,
KHUCIJIOT OJUHAKOBOM 7

TEMTIENATVNHRI. TITOTITATU TTORENXHOCTU COTTNUKOC-
HOBCHUS U KaTajiu3aTopa. PeaKHI/H/I I'OMO- "

KOHIICHTpAauu €
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rerenoredrdrie. [TorsTre 0 kaTanuie n

s 5 OJIMHAKOBBIMU
o mriaTonn. oo K GHOTOMICES | a2
(yHKIIHOHUPOBAHHS B3aumoneiictBue
OJIMHAKOBBIX IPaHyJ
4(21) OOpaTtuMoCTh  XH- OOparumocts xumuueckux peakuuil. Heoonarumeie | 1. I'obenue docdona. §16.
MHYECKUX  DEaK- u oOpaTUMbIe XUMHUYECKHEe peakiinu. CoCcTosHUE 2. Peaknun. unvinve ymp. 1-6
. XuMHYECKOe XUMHYECKOTO DAaBHOBECHUS LISl 0ODATUMBIX MEX TV DaCTBONAMHU
paBHOBeECHE XUMUYECKHUX Deakinid. CriocoObl cMeneHUs ANEKTDOJIUTOR € 00-
XUMHYECKOI'0 DaBHOBECHS Ha IIDUMEDE CUHTE3a DA30BaHWEM OCallka,
aMMHaka. BzauMocBs3b TEOpUM M IPAKTUKUA HA rasa uiin BOIBI. Ha-
MpUMEPE I3TOr0 CUHTE3a IMOUMED. B3aUMOIICH-
CTBHE DACTBODOB
XJIONU A HATHUA U
HUThaTa cenedna.
KanﬁntraTa HATDWS U
CENHOUN KUCITOTHI.
]"T/UTI’)OKS)I/UTH HATHUA 1
A30THOM KHCJIOTHI
5(22) Poins BOOEI B Posib Bosibl B XuMHu4ecKkon peakiuu. IcTuHHbIE J1.1. BzaumoeiictBue §17,
XUMHYECKUX pacTBOphl. PacTBOpUMOCTH 1 KiTacCUDUKALIUS JTUTHS | HATpHsI ¢ Bojod | ymop. 1, 5-8
peaKmusIxX BEIIECTB 110 3TOMY MIPU3HAKY: pACTBOPUMEIE, 2. [lonyuenue oxcuma
MaJIOpaCTBOPUMBIE M HEPACTBOPUMBIC BEIIECTBA. dochopa (V) u
DIIEKTPOIUTHI U HEAICKTPOJIUTHI. pPacTBOPEHHE €ro B BOJIC,
DnekTponuTHueckas aucconuanus. Kuciorsr, WCIIBITAaHUE TIOJIYY€HHOTO
OCHOBAHMS U COJIM C TOUKH 3PEHUS TEOPUU pacTBOpa JJAKMyCOM
AJIEKTPOJIUTAYECKON JUCCOIHAIN. XUMUYECKHE 3. OGpa3ibl
CBOMCTBA BOJIbI: B3aMMO/JICUCTBHE C METAJJIAMH, KPUCTAJUIOTUIPATOB.
OCHOBHBIMH M KHUCJIOTHBIMHU OKCHJIAMU, pa3jioxeHue | McnbiTaHue pacTBOpoB
1 oOpa3oBaHHe KpUCTaIOruapaToB. Peakius AJIEKTPOJUTOB U
TUAPATAIMHA B OPTAHUYECKON XUMUM HEDIJIEKTPOJIUTOB Ha
AJIEKTPONPOBOIHOCTH
4. 3aBUCUMOCTH CTEIICHH
AIEKTPOTUTHYECKOMN
JACCOLMALNN YKCYCHOU
KHUCIIOTHI OT pa30aBieHUs
pacTBopa
6(23) I'mpponus ['uponn3 opraHMYECcKUX U HEOPraHMYECKUX J. ccnenosanue cpensl | §18, ymp. 1,
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coenuaeHnil. HeoOpaTumsrii ruapoaus. OOpaTUMbIii
TUAPOJIA3 COJIE. | MApONIN3 OPraHUYECKUX COEIN-
HEHUH U ero MpaKkTUYeCKoe 3HaYCHHE [Tl TOTyUeHHS
THJIPOJIU3HOTO CIMPTA ¥ MbUIA. bruomornyeckas pob
TUIPOJIU3a B IUIACTUYECKOM U SHEPTEeTHYECKOM
0OMEHE BEIIECTB M SHEPTHH B KIIETKE

pa(‘,’T‘RﬂnﬂRf .

1) K»S 1 Na>Si0a:

2) Pb(NO3)2 1 NH4C1;
Na2S04 1 CaCl,. JI. 1.
N3menenue okpacku
WHJIUKAaTOPOB B
JUCTWTMPOBAHHOU BOJIE,
pacTBOpax KUCJIOT U
menoyen. 2. Pasmnyneie
CIy4au TUAPOJIU3a CoJIeH

3-5

7(24) OKHCIIUTENBHO- OKHCIUTENTbHO-BOCCTAHOBUTEIHLHBIE PEAKIIUH. . 1. BsaumopaeiictBue Zn | § 19 no cios
BOCCTAHOBUTEJIbHBIE Crenens okucnenus. OnpeneneHue CTeneHu ¢ HCI. «OnHako ca-
peakuuu okucieHus o popmyne coenuaenus. [lorstue 06 2. Bzaumoperictue MBIM...»,

OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIUSIX. JKenes3a ¢ pacTBOPOM yop. 1—4
OkucIiieHre U BOCCTAaHOBJICHUE, OKUCTUTENb U cynedara meau (II).
BOCCTaHOBUTENb. METO/T 3JIEKTPOHHOTO OanaHca JI. Tlony4yenue Bogopoaa
B3aUMO/ICVICTBUEM
KHCIIOTHI C IMHKOM

8(25) DneKTpoaun3 DNEeKTPOaN3. DNEKTPOJIN3 KaK OKUCIUTEIBHO- . 1. Mogens § 19 no
BOCCTaHOBUTEIBHBIN MPOIECC. DIEKTPOIU3 AIIEKTPOJIN3epa. KOHIIA,
pacIuIaBoOB U PaCTBOPOB HA MPUMEPE XJIOPUIA 2. Mopensb 35eKkTpo- ymp.5-8
Hatpus. [IpakTrueckoe mpuMeHEHNe ANEeKTPOIIn3a. JIM3HOW BaHHBI JJIs
DIEKTPOJMTHUECKOE MOTYyUECHUE ATFOMUHUS TTOJTYYCHUST ATFOMUAHUS

|

1(26) Hewmeramibl Hewmerannpl. CpaBHUTENBHAS XapaKTEPUCTUKA J.1.Konnekuust 06- §21,
raJIOreHOB Kak HanOoJee TUMMUYHBIX MPEACTaBUTENCH | pa3l0OB HEMETAIIOB. ymp. 1-4
HeMeTaluloB. OKUCIIMTENbHBIC CBOWCTBA HEMETAIUIOB | 2 BsaumoeiicTBHE
(B3auMoIeliCTBHE C METaJUIaMU U BOJIOPOAOM). XJIOPHOI1 BOJIBI ¢ pac-
BoccranoBuTtenbHbIE CBOMCTBA HEMETAIIIIOB TBOpamu 6pomua (MK
(B3auMozetlicTBUE ¢ O0Jiee ANEKTPOOTPUIATEIEHBIMU MOIMA) KaJds
HEMETaJIJIaMH M CJIOKHBIMH BEIICCTBAMU-
OKHUCIUTESIMH). ECTecTBeHHBIE TPYIITIBI HEMETAIITIOB
Ha IIpUMeEpe rajoreHoB U 0JIarOpOJHBIX Ta30B

2(27) Merannbl Meramnsl. BzaumoneiicTBue MeTamioB ¢ II. 1. Komekuwst §20,
HeMeTaJUTaMH (XJIOPOM, CEepOi U KHCIOPOIOM). ;’?B@Z@‘;fogggiggz' yp. 1-6
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BsauMomelicTBUE IETOYHBIX U
LIEJI0YHO3EMETBHBIX METAJIJIOB C BOJIOM.
DIIEKTPOXUMHUYECKUH Pl HAIPSKEHU METaJlJIOB.
B3aumMopeiicTBre MeTauIOB ¢ pacCTBOPAMH KUCIIOT
U cosnei. Amomunorepmusi. Kopposust MeTajuios.
ITonsiTE O XUMHYECKOM U 3JICKTPOXUMHUUYECKOMN
Koppo3uu MeTaiioB. CriocoObl 3alIMThl METAIIIOB
oT Koppo3uu. EcTecTBEeHHbIE TPyl METAJUIOB HA
MIPUMEPE 1IEJTOYHBIX METAIIIOB

HATOHUS ¥ CVDBMBI
€ XJIODOM, JKelie3a ¢
CEPON.

3. T'onenue maravsa n
ATFOMWHUS B KUCTIODOJIE.
4. BzammonericTrue
METOYHOREMEThHBIX
METAJJIOB C BOIOU

5. BzammoneiicTeue
HATDOUS C ATAHOIIOM,
ITMHKA C VKCYCHOMN
KUCITOTOM

6. AJIFOMOTEDMHUS

7. BlaumMopeiictBue
MEIH C
KOHIIEHTHUDOBAHHOU
A30THOW KUCIIOTOHN

8. Pesvibrarel KOppo3un
METAIIITIOB B
3aBUCUMOCTH OT
YCJIOBUM NPOTEKAHUS

3(28)

Kucmorer Heonra-
HU4YecKune 1 opra-
HHYCCKHUC

Kucnorel Heopraumueckue u opraHu4ecKue.
Knaccudukamus kuciaor. XuMUdecKrue CBOMCTBA
KHUCJIOT: B3aUMO/ICMCTBUE C METAJJIAMHU, OKCUJAMU
METaJIOB, TUIPOKCHIAMHU METAIIJIOB, COJISIMU,
cnuptamu (peakuus dtepuduxamnun). OcoOeHHbIE
CBOMCTBA a30THOM M KOHLIEHTPUPOBAHHOW CEPHOM
KHUCJIOT

JI. 1. Konneknus
TTOUDOITHRIX
ONTAHWYECKUX KUCITOT.
2. PazbarneHue cepHoi
KHUCITOTHI.

3. Bzaumoneicteue
KOHIIEHTDUDOBAHHOU
CEDHOM KHUCITOTHI C
caxanoM M HEeJTI0I030MH,
METBO

JI. 1. BzaumoneiictBue
COIISTHOW KUCIIOTHI U
DACTBONA VKCVCHOW
KHCITOTHI C METAIJTAMH.
2. Bzaumoneiicteue
COJITHOW KHUCITOTHI 1
nacTBRONA VKCVCHON
KWCIIOTBI C OCHOBA-
HUIMU.

BzanmoneiictBue
COJISHOH KMCJIOTBI

§22,
ymp. 1-5
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pacTBOpa YKCYyCHOM
KHCJIOTHI C COJISIMU

4(29) OcHoBaHus OcHoBaHHsI HEOPTaHUYECKHUE U OPTaHUUYECKUE. JI. [Tonyuenue u §23,
HEOPraHU4YEeCKHe U Knaccudukanus ocHoBanuid. XuMHUeCKHUEe CBOIICTBA | CBOICTBa HEPACTBO- ymp. 1-5
OpraHUYEeCcKUe OCHOBaHMI: B3aUMO/ICCTBUE C KUCIIOTAMH, PUMBIX OCHOBaHUM

KHCIIOTHBIMHU OKCHJIaMU U coyisiMU. Pasznoxkenue
HEPaCTBOPUMBIX OCHOBaHUH MpPU HarpeBaHUU

5(30) Comm Comu. Knaccudukarus coneid: cpeaHue, KUcibie, J. 1. O6pa3is §24,
HEOPraHUYeCKUX U OCHOBHBIE. XMUMHUYECKHE CBOMCTBA COJICH: IPUPOJHBIX MUHEPATIOB, | yyip. 1-5
OpPraHUYECKUX B3aMMO/ICHCTBUE C KHUCIOTAMHU, IIETI0YaMH, COJIep>KaIINX XJIOPUJ]

KHUCJIOT MeTauiamMu U coisiMu. [IpeacraBurenu coneit u ux HaTpusi, KapOoHat

3HaueHue. XJIOpU HATpHsl, KapOOHAT KaJbIus,
docdar kapnus (CpeTHUE COJH); THIPOKAPOOHATHI
HATpUsI U aMMOHHUS (KUCTIbIE COJIN);
rugpokcokapoonar meau (11) — manaxut (ocHOBHasI
conp). KauecTBeHHas peakiyu Ha XJIOpUA-, Cyabhar-
1 KapOOHAT-aHUOHBI, KATHOHBI AaMMOHUSI, KATHOHBI
xenesa (1) u (1)

Kanbius, pochar
KaJIbLHA U
THAPOKCOKapOOHAT MEIHN
(1)

2. O0pa3ipl MUIIEBHIX
MIPOAYKTOB, COJICPIKAIINX
TUAPOKAPOOHATHI HATPHS
1 aMMOHMS, UX
CIIOCOOHOCTE K
Pa3lIoKEHUIO MPU
HarpeBaHUHU

3. I'amenwne conpl
YKCYCOM

4. KauecTBeHHBIE
peaKIK Ha KaTHOHBI U
AHUOHBI

JI. 1. UcnerTanue
pacTBOPOB KHUCIIOT,
OCHOBaHUH M coJiei
WHJIMKATOpPaMH. 2.
O3HaKoOMJIEHHE C
KOJUIEKIUSIMU METAJIJIOB,
HEMETAJIOB, KHUCJIOT,
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MHUHEPAJIOB U
OUOJIOTUYECKUX
MaTepHaioB, COJCP-

JKallluX HCKOTOPBIC COJIN

6(31) FeHeTI/IIIeCKaH CBS3b rene’T‘qu(‘,R‘ﬂﬂ CRARK MEXNV KmaccaMmum .
HEONTAHUUECKUX U ONTAHUUECKUX COETUHEeHUN .
MCXIY KJIa(zCaMI/I TTougTre o reHeTUUEeCKOl CRIRU U TEHETUUECKUX
COCOUHCHHUU. nanax. 'ererugeckuii nan meranna. [ enernueckuin
nsn HemeTanna. OcofeHHOCTH TEHETHYECKOTO psijia B
OPraHNYEeCKOM XUMHH.
7(32) KonrpomnsHas pa-
0ota Ne 2 1o TeMam
«XUMHUYECKUE
peaKum»,
«BemiecTBa 1 nux
CBOICTBa»
8(33) [TpakTrueckas pa- Pemenue skcniepuMeHTAIbHBIX 337124
o6ora Ne 2 «Mnen-
TU(UKALHS HEOP-
raHUYECKUX Be-
mecTB» TexHuka
0e30IMacHOCTH
9(34) O06o0011eHne 3HaHU BrinosHeHne pa3nuyHbIX 3aJaHUN U YIIPaXXHEHUH 110 §25

o Kypey xumuu 11
KJlacca

TeMaM «XUMHUYECKHE peakunmny, «BemecTa u ux
CBOMCTBa»
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OcHoBHas JuTepaTypa

Y4ueoHo-meroanuecknii kommiekT (YMK)
Xumus. 8 Kilacc: y4eOHHK JUTsi 001Ie00pa30BaTeIbHBIX YUPEKICHUH.
/ O.C. T'abpuensH. - 7-e uza. crepeorurt. — M.: JIpoda, 2015.

MeToanueckasi JJureparypa

1. Xumus. HacronpHas kaura yuutens.8 knacc/. O.C.I'abpuensn, H.IT. Bockoboiinukosa, A.B.
Smykoa. — M.: «/Ipoda», 2007.

2. Xumus.8 Kjacc: KOHTPOJbHBIE M TpOBepouHbIe paboThl kK yueOHuKy O.C. T'aGpuensiHa
«Xumus.8 kiaccey/ O.C. I'abpuensa u ap.- M.: [Ipoda, 201 1r

3. Xumus.8 knacc: Pabouas terpanp k yueOnuky O.C. 'abpuensiHa « XuMus.8 Kiace»

/ O.C. T'abpuensn, A.B. Smykosa. - M.: «/[poda», 2011.

4. Xumus. Mynetumenuitnoe npunoxxenue k YMK «Xumus. 8 xnace». DneKTpoHHOE yuyeOHOe
nznanne OO0 «JIpoda».2008.

HopmaTuBHbIe JOKYMeHTbI, 00ecrieYnBalolie peajin3aluio NporpaMmmMbl

l.®enepanbHblii  KOMIOHEHT [ocymapcTBEHHOro 00pa30BaTENbHOTO CTAaHAApPTa  OOIIETO
o0pa3oBaHus, YTBEPKICHHBIM MpHuKazoM MunobOpazoBanus Poccun ot 05.03 2004 r. Nel089
«O06 yrBepxkaeHUU (enepaTbHOro KOMIIOHEHTa TOCYAAapCTBEHHBIX CTAaHAAPTOB HAYaIbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHETO (ITOJIHOT0) 00IIEro 00pa3oBaHUs;

2.IlpumepHble mporpaMmbl 0oOIIero o0pa3oBaHus 1O XUMHM (muMcbMo JlemaprameHTa
roCcy/IapCTBEHHOW MOJUTHKHU B 0Opa3zoBaHny MuHHCTepcTBa 00pazoBaHus u Hayku Poccuiickoi
Deneparuu ot 07.06.2005 r. Ne03— 1263);

3. Ilpuka3z MunucrepctBa o6pa3oBanus u Hayku Poccuiickoit @eneparuu ot 19.12.2012 No
1067 «OO6 yrBepkneHuu GeaepaTbHbBIX TEpPeYHe  yueOHUKOB, PEKOMEHIOBAHHBIX
(TomyIIeHHBIX) K UCHOJB30BAHUIO B 00pa3oBaTeNIbHOM IIpoliecce B  00pa30BaTENIbHBIX
YUPEXKJIEHUAX, PEATU3YIOIINUX 00pa30BaTeNIbHbIE IPOrPaMMBbl 00IIEr0 0Opa30BaHMs U UMEIOLINX
rocyapcTBeHHYI0 akkpenutanuto, Ha 2013/2014 y4ueOHblIit rony.

4. ITonoxenne o paboYNX MporpaMmMax;

5. Tabpuensa O.C. Ilporpamma kypca xumuu s 8-11 kiaccoB 001ieoOpa3zoBaTenbHbBIX
yupexaenuit. — M.: [lpoda, 2015.

HNHuTepHeT-pecypcesl

— chem.msu.su

— hemi.nsu.ru

— college.ru

— school-sector.relarn.ru
— alhimikov.net

— alhimik.ru

— chemworld.narod.ru
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http://www.chem.msu.su/rus/
http://www.hemi.nsu.ru/
http://college.ru/chemistry/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://www.alhimikov.net/
http://www.alhimik.ru/
http://chemworld.narod.ru/

