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IosicHUTEABLHAA 3ANINCKA

Pa6ouast nporpaMma y4eGHOro npemMera XuMus pa3padoTaHa Ha OCHOBE:

- GdenepabHOTO TOCYAPCTBEHHOTO 00pa30BaTEILHOIO CTaHApPTa OCHOBHOTO 0011ero oOpa3oBaHus (mpuka3 MUHUCTEpCTBA 00pa30BaHUs U HAYKHU
Poccuiickoit ®enepannu ot 17 nexadbps 2010 roga Ne 1897, ¢ uaMeHeHUsIMN);

- Ilpumepnoit ocnoéHoll 00pa3oeamenbHOll RPOZPAMMBL OCHOBHOZ20 00u4ezo0 0opazosanus, 0000pennoil edepanvbHbim YUeOHO-MemoOUUeCKUM
o0vedunenuem no oouiemy oopazosanuio (npomokoa 3aceoanus om 8 anpena 2015 2. Ne 1/15);

- Ocnosnoii oopazoeamenvroii npozpammsl MOY COIII x.Byproeckuit na 2021 | 2022;

- l'abpuensu O. C. Xumus. 9 xnace : yueb. ais odureodpazosar. opranm3amuii / O. C. ['abpuensa, . I'. Octpoymos, C. A. CnagkoB. — M.:
IIpocsemenune, 2019.

- Yue6noro minana MOY COILI x.bypkoBckuii Ha 2021/ 2022 y4eGHblii rox
Henn:
- OCBOCHHE BRKHEHIIINX 3HAHUN 00 OCHOBHBIX MOHITHSX M 3aKOHAX XUMHUH, XHMUYECKOH CHMBOIUKE;

- OBJIaJICHUE YMEHUSMHU HAOIIOIaTh XUMUYECKUE SBICHUS, TPOBOAUTH XUMHUYECKUN IKCIIEPUMEHT, MPOU3BOJUThH PACUEThl HA OCHOBE XMMHYECKIX
dbopMyn BeUIECTB M YpaBHEHHM XUMHUYECKHUX PEaKIINIA;

- PAa3sBUTUC IIO3HABATCIIBHBIX HWHTCPCCOB W HHTCIIICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce IMpOBECACHHUA XHUMHUYCCKOI'0 OKCIICPUMCHTA,
CaMOCTOATCIIBHOI'O HpI/IO6peTeHI/IH 3HAHUM B COOTBETCTBUU C BO3HUKAaOIIMMH KN3HCHHBIMHA HOTpe6HOCT5{MI/I;

- BOCHHUTAHHE OTHOIICHHUS K XUMHUHU KaK K OAHOMY U3 (PYHJAMEHTAJbHBIX KOMIIOHEHTOB E€CTECTBO3HAHMS U AJIEMEHTY OOIIeueroBeYecKoi
KYJIBTYpBI,

- MIPUMEHEHHE TOMYYEHHBIX 3HAHUM U YMEHHUH JUisi 0€30MacHOro MCIONb30BaHUS BEIIECTB M MaTEpHUajoB B OBITY, CENBCKOM XO3MHCTBE M Ha
OpOU3BOACTBE, PCHICHHUA IMPAKTHYCCKHUX 3aJ1a4 B HOBCCIIHCBHOP'I KU3HH, OPCAYHPECIKACHUA SIB.HGHI/If/'I, HaHOCAIIUMX BpEaA 3J0POBLIO UYCIIOBCKA H
OKpY’Karolllen cpee.

3apaum:

- (GopMHpOBaHUE y YyYAIIUXCS 3HAHUU OCHOB HAyKH — BaXXHEWININUX ()AaKTOB, MOHSTHH, 3aKOHOB M TEOPUU, XMMHUYECKOTO SI3bIKA, JOCTYITHBIX
000011IeHH U TOHATUH O MPUHIUIIAX XUMHUYECKOT 0 MPOU3BOJICTBA;

- pa3BUTHE YMEHUH padOoTaTh C BEIIECTBAMH, BBITOJHATH HECIIOKHBI XUMUYECKHI IKCIIEPUMEHT, COOTIOIATh MTPaBUIa TEXHUKH O€30MMacHOCTH,
IPaMOTHO MPUMEHATh XUMUYECKUE 3HAHUS B OOIIEHUH C TIPUPOJION;

- PacKpbITHE POJIM XUMHUHU B PEILICHUU TJI00AJIbHBIX MTPOOJIEM YEIOBEUECTBA;

- pa3BHUTHE JIMYHOCTH y4JaIIUXCs, POPMUPOBAHUE Y HUX TYMaHUCTUICCKOTO OTHOIICHHS U YKOJIOTMYECKH 1EIeCO00Pa3HOro MOBEACHUS B OBITY H B
TPYIOBOM ESITEIILHOCTH.



Kosau4yecTBo yueOHbIX 4acoB: 68 yacoB (2 yaca B HEJIEIIO),
B TOM 4HCIIe

KOHTPOJIBHBIX — 4

NPaKTUYECKUX - 7

@DopMbI HTOTOBOM ATTECTALMHU: YK3aMeH (TI0 BEIOODY)
B ocHOBY Kypca I010K€eHBI CIE1YIOIINE HIeH:

® MaTepHalbHOE EIUHCTBO U B3aUMOCBS3b OOBEKTOB U SIBICHUI MPUPO/IBI;

® BCaAymasd poJib TCOPECTUUCCKHUX 3HAaHUH JIIsL 00BACHEHUSI U IMPOrHO3UPOBAHUA XUMHUYCCKUX 5[BJ'ICHPII>1, OLICHKHN HX HpaKTquCKOﬁ
3HaYMMOCTH;

® B3aUMOCBSI3b KAYECTBEHHON U KOJMYECTBEHHON CTOPOH XUMUYECKUX 0OBEKTOB MaTepuaibHOIO0 MUPA;

® PpPa3BHUTHC XUMHYECKOM HaYKH W HOPOHU3BOJACTBO XMMHUUYCCKUX BCIICCTB W MATCPUAIOB IJid YHJOBJICTBOPCHHUS HACYIIHBIX HOTpe6HOCTeI>'I
YeJIOBEKa M OOIECTBA, PEIICHUS TI100aIbHBIX MMPOOJIeM COBPEMEHHOCTH;

® TI'CHCTUYCCKAsA CBA3bL MCKIY BCUICCTBAMU.

OTU ueu pearu3yroTcs B Kypce XUMHUHU OCHOBHOM IIKOJIBI TyTEM JOCTHKEHHUS CICIYIOIINX Heel:

* @opmuposanue y ydaluxcs HEJIOCTHON €CTECTBEHHO-HAyYHOU KapTUHBI MUDA.

* Pazeumue mO3HABATEIbHBIX MHTEPECOB, MHTEJUIEKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH ydYalluXcsl B IMPOLECCe M3YYCHHs] XUMHYECKOM
HayKU U e€ BKJIaJia B COBPEMEHHBIN HAyYHO-TEXHUYECKUI mporpecc; (OpMUPOBaHNE BAKHEUIIINX JIOTHYECKUX ONEpaIlil MBIIICHUS (aHaIN3, CUHTES,
000011eHre, KOHKpeTH3alus, CpaBHEHHE M JIp.) B Mpollecce MO3HAHHUS CHUCTEMbl BaXKHEMIIUX MOHSATUHN, 3aKOHOB M TEOPUH O COCTaBe, CTPOCHHH,
CBOMCTBAX U MPUMCHCHUH XUMHUYCCKUX BCIICCTB.

* Bocnumanue yoexaEHHOCTH B TOM, YTO NMPUMEHEHHE MOTYYCHHBIX 3HAHUI U YMEHUU MO XUMHHU SIBISETCS OOBEKTUBHOM HEOOXOIMMOCTHIO

JUIst 6e30MacHOM paboThI ¢ BEIIECTBAMH U MaTepUaiaMy B ObITY M Ha IIPOU3BOJICTBE.
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 Ilpoexmuposanue u peanuzayus BBHITYCKHUKaAMH OCHOBHOM IIKOJIBI JHUYHON 00pa3oBaTeIbHONW TPAEKTOPHUM: BHIOOP Mpoduiis oOydeHHs B
CTapIIel MIKoJe WK Mpo(ecCHoHAIEHOTO 00Pa30BaTEILHOTO YUPEKICHUSI.

* Ognaoenue K1104eebimu KoMnemeHyuamu: yueOHO-TT03HaBaTENbHBIMH, nH(OpMaIIMOHHBIMH, [IEHHOCTHO-CMBICJTOBBIMU,
KOMMYHUKATUBHBIMHU.

[Ipennaraemsplii Kypc OTJIMYAeTCs OT JIPYrMX KypCOB XMMHUHU OCHOBHOrO 0OOIIero oOpa3oBaHUs, BKIIOUEHHBIX B DenepanbHbli NepeyeHb
yU4eOHMKOB, HATUYMEM BAKHBIX METOAMYECKHUX 0COOEHHOCTEN.

1. Cooeporcanue Kypca evicmpoeno é coomeemcmeuu ¢ UCHOPUKO-I02UYECKUM U CUCHEMHO-0eAmeIbHOCIMHbBIM ROOX00AMU HA OCHOGE
uepapxuu y4eoHvix npoodnem. Bce NUIAKTUYECKUE €IWHUIBI Y4eOHBIX KHUT s 8—9 KIacCOB HAUMHAIOTCSA C MOCTAHOBKH 00pa30BATEIbHOM
po0JIeMBbI (BOTIPOC, 3a/IaHNe, SKCTICPUMEHT), KOTOpas peniaeTcs B Ipolecce N3ydeHus naparpada Ha OCHOBE JICITeIbHOCTHOTO ITOAX0/1a.

2. Teopemuueckue nonoxceHus Kypca XUMUU OCHOBHOU WIKONbL PACKPBIGAIOMCA HA OCHO8E WUPOKO20 UCHOIb306AHUA XUMUYECKO20
Ixcnepumenma (1a0OPATOPHBIX OMBITOB M MIPAKTHYECKUX padOT), B TOM YUCIIC U MTPOBOJMMOI0 B JIOMAITHUX YCIOBHUSX, a TAK)KE JEMOHCTPAIMOHHOT'O
HKCIEPUMEHTA.

3. Pazeumue unHpopmayuoHHO-KOMMYHUKAMUGHOU KOMHEMEHMHOCMU 00yuaouwuxca: oOpameHne K pa3InIHbIM HCTOYHUKAM XUMHYECKON
uH(pOpMaIK, MOATOTOBKAa HH(POPMAIMOHHOTO MPOAYKTa W €ro Mpe3eHTallHs, YMEHHE BECTH IUCKYCCHIO, OTCTauBaTh CBOIO TOYKY 3pEHUS U
KOPPEKTUPOBATH TTO3UITUIO HAa OCHOBE aHAIM3a ApTYMEHTOB YYaCTHUKOB JTUCKYCCHHU.

4. MemanpeomemHuulii XapaxKmep co0epHcanus yuedH020 mamepuana: peanus3aius cBsizel ¢ mpeaIMeTaMu HE TOJIbKO €CTeCTBEHHO-HAYYHOT'O
LHKJIa, HO U C HICTOPUEH, JINTEPATYPOIl, MUPOBOM XyA0KECTBEHHOU KYJIbTYPOM.

5. IIpakmuko-opueHmuposanHas 3HAYUMOCHb OmMoOOpa yuedH020 COO0epHcanHusa: CBSI3b U3Yy4aeMOro mMaTepuana ¢ >KM3HbIO, (OPMUPOBAHUE
9KOJIOTMYECKOW TPAMOTHOCTH TPH OOpAIICHHH ¢ XUMHUYECKHMH BEIIECTBAMHU, MAaTepUAIIAMH U TIPOIECCAMH, OTBEYAOIIUMU TPEOOBAHUSAM TPABHI
TEXHHUKHU 0€30MacHOCTH NpU paboTe B XUMHUYECKOM KaOuHeTe (J1abopaTopuu) U MOBCEAHEBHON )KU3HU.

JIOCTMKEHHIO MPEAMETHBIX, METANPEAMETHBIX U JIMTYHOCTHBIX PE3yJIbTATOB CIIOCOOCTBYET CTPYKTYPHUPOBAHHE 3a/IaHUH TI0 PYOpUKaM:
«[IpoBepbTe CBOM 3HAHUSI;

«IIpuMeHuTE CBOM 3HAHUAY;



«Hcnonp3yiTe AOMOIHUTENbHYIO HH(OPMAIUIO U BEIPA3UTE MHEHHE.
[Ipennaraemasi pabodas mporpamMma mo XMMHUH pacKpbIBAeT BKJIa] Y4eOHOTo mpeaMeTa B JOCTHKEHHE IeJieli OCHOBHOT'O 00IIero oopa3oBaHus U
OMpeeIIsIeT BAKHEUIIINE cooepacamelbHble TUHUN NPEOMEema:
e «Bewecmso» — B3aUMOCBS3b COCTaBa, CTPOCHHUSI, CBOMCTB, MOJYYEHUS U IPUMEHEHUS BEILIECTB U MATEPUAJIOB;
o «Xumuyeckas peakyus» — 3aKOHOMEPHOCTH IPOTEKAHUS U YIIPABIICHUS MPOLECCAMU MOIYUEHUs U NTPEBPAILICHUS] BEIIECTB;
o «Xumuyeckuil sA3bIK» — OIEPUPOBAHUE CUCTEMOW BAXKHEHIIMX XMMHUYECKHX MOHSATHM, BJIAJICHUE XWMHUYECKOW HOMEHKIATYypOu
Y CUMBOJIMKOM (XMMHYECKUMHU 3HaKaMH, (GOpMYIaMH U YPaBHEHUSIMH );
o «Xumus u JHCU3HbL» — COONIIOJIEHUE TPAaBUJ XMUMHUYECKOM O€30MacHOCTHM NpH OOpalleHHH C BellecTBAMU, MaTepualaMu H
XUMUYECKUMH MPOLIECCaMU B MOBCEAHEBHOM KU3HU U HA TPOU3BOJICTBE.

Kypc opuenTnpoBaH Ha OCBOCHHE OOYYAIOIIMMHCS OCHOB HEOPTraHMYECKOM XWMHH M KPaTKOe 3HAKOMCTBO C HEKOTOPBIMH TOHATHIMH H
00bEKTaMU OPTaHUYECKON XUMUHU.

B conepxarenbHOl nuHuUM «Bewecmeo» pacKphlBaeTcs y4ye€HHE O CTPOCHHM aToMa M BEUIeCTBa, COCTaBE M KiacCU(UKAMM XUMHUYECKUX
BEILECTB.

B conepxarenbHOM TUHUN «Xumuueckas peakyus» pacKpbIBaeTCsl YUICHHE O XUMHMUYECKUX IMpoleccax: KiacCupuKalus XUMAYECKUX PEeaKkIuil u
3aKOHOMEPHOCTH WX TPOTEKAHMS; KaueCTBEHHAs M KOJMYECTBEHHAS CTOPOHBI XUMHYECKHX MPOIECCOB (pacd€éThl MO XUMHYECKUM (opMyliaM U
YpaBHEHUSIM XUMUYECKUX PEAKITUN).

B conmepxarenpHOM TUHUN «Xumuyeckuti s2361k» HOPMUPYIOTCS YMEHHS YJaluXcs Ha3bIBaTh BEIIECTBA MO (OpMyJIaM U COCTABISATH (OPMYIIBI
M0 WX Ha3BaHMSIM, 3aMKUCHIBATh YPABHEHUsS PEAKIIMNA U XapaKTEPU30BaTh UX, PACKPHIBATh MH(POPMAIIHIO, KOTOPYIO HECET XUMHUYECKas CUMBOJIUKA, B
TOM 4YHCIie BhIpakeHHas B TabmuyHou Qopme (Ilepmomamueckas cuctema xummudeckux snemeHToB JI. M. MenneneeBa, Tabnuiia pacTBOPUMOCTH
BEIIIECTB B BOJIE); MCIOIB30BATh CHUCTEMY XUMHUYECKUX IOHATUM JIA OMHCAHUS XUMHUYECKUX OOBEKTOB (DJIEMEHTOB, BEIIECTB, MATEPHAIOB M

MPOIIECCOB).
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B conmepxarenbHON TUHUM «Xumusi U HCU3HbY PACKPBIBAIOTCS JIOTUYECKHUE CBSI3U MEXKIY CBOWCTBAMH, MPUMEHEHHEM, TOJIYYCHUEM BEIIECTB B
1ab0paTOPHBIX YCIOBHUSX W HAa MPOHU3BOJCTBE; (OPMHUPYETCsS KYJIbTypa O€30MacHOrO M DKOJIOTMYECKH TPaMOTHOTO OOpAIIEHHUS ¢ XUMHYECKHMH
00bEKTaMHU.

B kypce 3HaunTenpHas poJib OTBOJUTCS XUMHUECKOMY SKCIIEPUMEHTY: POBEACHUIO MPAKTUYECKUX PabOT U 1aOOpaTOPHBIX OMBITOB, (PUKCALTUU
Y aHAJIM3Y UX PE3YJIbTaTOB, COOJIIOICHUIO HOPM U TIpaBUJI 0€30MMacHON paOdOThl B XMMHUYECKOM KaOMHETE (J1abopaTopum ).

Peanuzanus mporpaMMsl Kypca B Iporecce 00y4eHus MO3BOIUT 00yUYarOIIUMCs TOHATh POJIb M 3HAUCHHE XUMHUU CPEH IPYTUX HayK O IPUpPOJE,
T. €. PaCKpbITh BKJIaJl XMMHUH B (POPMHPOBAHHE LIETOCTHOM €CTECTBEHHO-HAYUHON KapTUHBI MUpA.

Kypc paccuutan Ha o6a3amenvhoe uzyuenue npeomema B 00béMe 140 yueOHBIX yacoB, o 2 yaca B HeJellto B 8—9 kiaccax.

IInanupyemble pe3yIbTaThl OCBOCHHA Y4eOHOI0 MpeaMera
IIpenmeTHbIe pe3yJibTaThI

1o 3aBepiIeHHIO Kypca XUMHUU HA 3TaIle OCHOBHOT'O 00IIero 00pa3oBaHuUs BBIITYCKHUKHM OCHOBHOM IIIKOJIBI JJOJKHBI OBJIA/IETh CIEAYIOIIUMHU
pe3yJbTaTaMu:

|. Iuunocmmuwie pezynomamor:
1) ocosnanue cBoe 3THUUECKOI MPUHAICKHOCTH, 3HAHHE UCTOPUU XUMHHU U BKJIaJIa POCCUHCKON X MMUYECKON HayKH B MUPOBYIO XUMHUIO;
2) ¢opmuposanue OTBETCTBEHHOIO OTHOLICHHS K [IO3HAHHIO XHWMHH; TOTOBHOCTH M CIIOCOOHOCTH OOYy4alOIIMXCS K CaMOPAa3BUTHIO H
caM000pa30BaHMI0O HAa OCHOBE M3y4YEHHBIX (DAaKTOB, 3aKOHOB M TEOPUM XHWMHH; OCO3HAHHOIO BbIOOpa M IOCTPOEHHE HHAWBHIYaJbHOU
00pa3oBaTeIbHON TPACKTOPUH;
3) popmuposanue NENOCTHOI €CTECTBEHHO-HAYYHOI KapTUHBI MUPa, HEOTHEMJIEMOH YaCThIO KOTOPO# SBIISICTCS XUMUYECKash KApTHHA MUPA;
4) 0g1a0eHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM YPOBHIO Pa3BUTHSI HAYKH U OOIICCTBEHHOW MPAKTHKH, B TOM YHCIIC H XUMHYCCKUM;
5) oceoenue couManbHBIX HOPM, MPaBUJ IMOBEACHUS, poyicii M (OpPM COIMATIBHOW KU3HU B COLIMYME, MPUPOJE M YAaCTHOW KM3HU HAa OCHOBE

3KOJIOTUUYECKOM KYJIbTYPbI U 0e30macHOro 06paIJ_ICHI/I$I C BCIICCTBAMU U MaTCpHUalaMU;
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6) opmuposanue KOMMYHUKATUBHOW KOMITETCHTHOCTH B OOIIEHHH CO CBEPCTHHKAMH W B3POCIBIMH B IPOIECCE 0Opa3oBaTEIbHOM, OOIIECTBEHHO
MOJIE3HOM, YUeOHO-HMCCIIeI0BATEIbCKOM, TBOPUECKOIM M JPYTUX BUJIOB JAEATEIbHOCTH, CBI3aHHBIX C XUMUEH.

Il. Memanpeomemmuwie pezyromamer:
1) onpedenenue ueneit cOOCTBEHHOTO 0OYUSHHSI, TTOCTAHOBKA M (HOPMYIIMPOBAHUE [UIsl CEOsl HOBBIX 3a/1a4;
2) nianuposanue MyTei TOCTHIKEHHSI KeJTaeMOoro pe3yabTaTa 00ydeHUs] XUMUHU KaK TEOPETHUECKOr0, TaK M SKCIIEPUMEHTAILHOTO XapaKTepa;
3) coomHecenue CBOMX ICUCTBHH C TUIAHUPYEMBIMH PE3YJIbTaTaMH, OCYUecmeieHue KOHTPOIS CBOCH NESATENbHOCTH B IPOLECCE JIOCTHIKCHHS
pe3yibTara, onpedeieHue CIOCOOOB NEHCTBHI NPH BBITOJHEHWH JAa0OPATOPHBIX M MPAKTUYECKUX PA0OT B COOTBETCTBUHU C TMpPAaBHIAMH TEXHUKH
0e30I1aCHOCTH;
4) onpedenenue NCTOYHUKOB XUMUIECKOM HH(POPMAIINH, TOJTyICHHE U aHATTH3 €€, CO3aHie HHPOPMAIIMOHHOTO MPOAYKTA U €ro MPE3CHTAIIHS;
5) ucnonv3oeanue OCHOBHBIX MHTEIUICKTYaJbHBIX ONEpalMii: aHAIM3a U CUHTE3d, CPABHEHHSI M CHUCTEMaTU3allud, OO0OOLICHUS M KOHKPETHU3allWH,
8bislgNeHue TIPUIMHHO-CIIEICTBEHHBIX CBSI3€H U nocmpoeHue JOTMYECKOro PAcCyXICHHUS W YMO3AKIIOYEHHs (MHAYKTUBHOTO, NEAYKTHMBHOIO MU TIO
aHaJIOTMM) Ha MaTepHalie €CTECTBEHHO-HAyYHOI'0 COJICPKAHUS;
6) ymenue co3naBaTh, IPUMEHSTH U MPEOOPA30BHIBATH 3HAKU M CHMBOJIBI, MOJICITH M CXEMBI [UTS pelliCHHs yIeOHBIX M MO3HABATEIbHBIX 33/1a4;
7) popmuposanue n pazgumue FKOIOTHUECKOT0 MBIIUICHHSI, yMEHHE IPUMEHSTh €r0 B II03HABATEILHON, KOMMYHUKAaTHBHOM, COL[MATIbHOMN MPAKTUKE
npodeccruoHaabHON OpUEHTAIINH;
8) eenepuposanue unei u onpeaeseHnue CpeACTB, HEOOXOTUMBIX JUTS UX Peau3allku.

111, Ilpeomemmnuie pezynomameor:

BbInyCKHUK HAy4YHTCH:

® XapaKTepHU30BaTh OCHOBHBIC METOBI IO3HAHMS: HAOIOJCHNE, H3MEPEHHE, SKCIIEPUMEHT;

® ONHCHIBATh CBOMCTBA TBEPABIX, )KUIKUX, Ta3000pa3HbIX BEIIECTB, BBIIENSAS UX CYIIECTBEHHBIE IPU3HAKH;

® DPACKpBIBaThb CMBICI OCHOBHBIX XHMHUYECKHX TMOHSITHUH «aTOM», «MOJEKYJa», «XUMHUYECKHI 3JIEMEHT», «IIPOCTOE BEUIECTBOY», «CIOKHOE

BCIICCTBO», «BAJICHTHOCTL», «KXUMHUUYCCKAA pCaKlus», UCIIOJIb3Yysd 3HAKOBYIO CUCTEMY XUMHUU;



PACKpBIBaTh CMBICI 3aKOHOB COXPAaHEHHUSI MAaCCHI BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJISIPHON TEOPHH;
pa3nn4aTh XUMUYeCKne U (GU3NIECKHe SBICHUS;

Ha3bIBATh XUMUYECKUE DJIEMEHTHI;

OIIPEACTATH COCTAB BEIIECTB 0 UX (hopmymam;

OIIPEIENIATh BAJIGHTHOCTh aTOMA 3JIEMEHTA B COSINHEHHUSIX;

OIpENeNIATh TUIl XMMUYECKUX PEaKIIMA;

Ha3bIBATh MPU3HAKA U YCIIOBHS MPOTEKAHUS XUMUYECKUX PEaKIIHiA;

BBISIBJISATH TIPU3HAKHU, CBUJICTEIHCTBYIOIIUE O MPOTEKAHUU XUMHUECKON PEaKLUH MPU BHIOTHEHUN XUMHUYECKOT'O OIIbITA;
COCTaBJIATH (POPMYJIIBI OMHAPHBIX COCHMHEHHIA;

COCTaBIISITh YPaBHEHUS] XUMHUECKUX PEAKIUH;

co0M0aTh MpaBuiIa 6e30nacHoi paboTHI IPU MPOBECHUHN OIBITOB;

MOJIB30BaThCS J1a0OpPaTOPHBIM 000PYA0BAaHUEM U TTOCYI0H;

BBIYUCIIATH OTHOCHTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MacChl BEIECTB;

BBIUUCIIATH MACCOBYIO JIOJIF0O XMMUYECKOI0 3JIEMEHTA 10 (OpMYJie COSAUHEHUS;

BBIYHCIIATH KOINYECTBO, 00BEM MIIM MAacCy BELIECTBA 10 KOJIMYECTBY, 00bEMY, MAaCCe PEareHTOB WX MPOIYKTOB PEAKIIHH;
XapaKTepu30BaTh GU3NIECKUE U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB: KHCIOPOa U BOJOPO/IA;

HOJIy4YaTh, COOUPATh KUCIOPO. U BOJOPOLI;

pacIio3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIIECTBA: KHCIOPOJI, BOIOPOI;

PacKpbIBaTh CMBICI 3aKOHA ABOTaIpo;

PACKpBIBATh CMBICI MOHATHH «TETIIOBON 3P PEKT peakiiumn», «MOISIPHBIH 00beM»;

XapaKTepr30BaTh GU3NIECKUE U XUMUIECKHIE CBOMCTBA BOJIBI;

PAaCKpbIBATL CMBICII ITOHATHUA «paCTBOP»,



COJICH;

BBIUUCIIATH MAaCCOBYIO JI0JIF0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;
IIPUTOTOBJISITH PACTBOPHI C ONPEAEITEHHON MAaCCOBOM J10JIEW paCTBOPEHHOIO BEIIECTBA;
Ha3bIBaTh COEAMHEHNS N3YUEHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIIECTB;

XapaKTCepru30BaThb (1)I/ISI/I‘ICCKI/IG M XHMHWYECKHE CBOMCTBA OCHOBHBIX KIJIACCOB HCOPraHNM4YC€CKMUX BCHICCTB: OKCHUIOB, KHUCIIOT, OCHOBaHHI;'I,

OMpPEACNISITh MPUHAIEKHOCTD BEIIECTB K ONMPEACTICHHOMY KJIACCy COSMHECHUH;

COCTaBJIATH (POPMYIIBI HEOPTAHMUECKUX COSAMHCHUI N3YICHHBIX KIIACCOB;

MIPOBOJUTH OMBITHL, MOJATBEPKIAOIINE XUMAUECKUE CBOMCTBA U3YYEHHBIX KIACCOB HEOPTaHUYECKUX BEILECTB;
pacro3HaBaTh ONMBITHBIM ITYTEM PACTBOPBI KUCIOT M IIEI0YEH 110 U3MEHEHHUIO OKPACKUA UHANKATOPA;
XapaKTeprU30BaTh B3aMMOCBS3b MEXAY KIACCAMH HEOPTaHUYECKUX COEAMHEHHUI;

packpsiBaTh cMbIch [lepuognueckoro 3akona /1. 1. Menneneesa;

OOBACHATH (PU3NUYECKHUI CMBICT aTOMHOTO (TOPSAKOBOI0) HOMEPAa XMMHUUYECKOI0 3JIEMEHTa, HOMEPOB I'PYMIbl U MEpUOAa B IEPUOANYECKOI

cucreme /.M. Menpeneena;

OOBSICHATH 3aKOHOMEPHOCTHU UBMCHCHHA CTPOCHUSA aTOMOB, CBOICTB 2JICMEHTOB B npeaciax MajbIX IEPUOAOB U I'NTABHBIX IMMOATPYIIIL;

XapaKkTepu30BaTb XUMHYECKHE 3JIEMEHTHI (OT BOJOpOAAa A0 KalbliMsl) HAa OCHOBE HUX IIOJNIOKEHHUsS B mepuoanyecko cucreme [l.

N. MenneneeBa 1 0COOCHHOCTEH CTPOCHHS UX aTOMOB;

COCTAaBJISITh CXEMBI CTPOEHHUS aTOMOB TiepBhIX 20 311eMeHTOB niepuoaudeckoit cuctemsl [. M. Menpeneena;
PacKpbIBaTh CMBICII TOHATUN «XUMHUYECKAs CBA3bY, «3JEKTPOOTPULIATEIbHOCThY;

XapaKkTepU30BaTh 3aBUCUMOCTh (PM3MUECKUX CBOMCTB BEIIECTB OT TUIIA KPUCTAITNYECKON PEIIETKY;
OTIPENEATh BUJl XUMUYECKOM CBSI3M B HEOPTAHMUECKUX COCTUHEHUSX;

I/I306pa)I(aTB CXCMBbI CTPOCHUS MOJICKYJI BEIICCTB, O6pa30BaHHBIX pa3HbIMU BUJAAMU XUMHUYCCKUX CBHSCﬁ;



® DpPaCKpbIBATb CMBICJI MTOHSTHMN «MOH», «KATHOH», «AHHOH», «QJICKTPOJJUTLD», «HCIJICKTPOIUTHI»,

«OKHCIIUTECIB», KCTCIICHb OKUCJIICHUA», «BOCCTAHOBUTCIIbY), KOKHCIICHHEC), KBOCCTAHOBJICHHC)),

OTIPE/ICTISATH CTETIEHb OKUCIICHUS aTOMa 3JIEMEHTa B COeTUHEHUH;
paCKpLIBaTI) CMBICJI TeOpI/II/I BJICKTpOHHTH‘IeCKOfI Jucconuanmnm,

COCTaBJIATh YPABHEHHUSI JIEKTPOIIUTUUECKON TIUCCOLMAIMU KUCTIOT, IIETI0YEH, COJIEH;

OO0BSCHSTH CYITHOCTh MPOIECCa IEKTPOTUTHICCKON TUCCOIUAIIMK M PEAKIIMH HOHHOTO OOMEHa;
COCTaBJISITH MOJIHBIE U COKPAILlEHHbIE HOHHBIE YPAaBHEHUS peaklUii 0OMeHa;

OTpeeNsATh BO3SMOXKHOCTh MTPOTEKAHUs PeaKIil HOHHOTO0 0OMEHa;

MIPOBOJIUTH PEAKIIUH, TTOATBEPIK/IAIONINE KAUeCTBEHHBIM COCTAB Pa3IUYHBIX BEIIECTB;
OMPEEIATh OKUCIUTENh U BOCCTAHOBUTEIID;

COCTAaBJISITh YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI;

Ha3bIBATHb q)aKTOpI)I, BIINAOIINUEC HA CKOpOCTI) XHMI/I‘-ICCKOfI peaKHI/II/I;

KJIaCCI/I(i)I/ILII/IPOBaTB XUMHWUYCCKHEC peaKLu/m 110 paSJII/I‘-IHBIM HpI/I3HaKaM;

XapaKTEepU30BaTb B3aMMOCBA3b MCKAY COCTABOM, CTPOCHUECM U CBOMCTBaAMH HEMCTAIJIOB,
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QJCKTPOJIUTHYCCKAsL Aucconuanus»,

IMPOBOAUTDH OIIBITHI IO IMOJTYYCHHIO, co61/1paHmo N U3YYCHUIO XUMHUYCCKUX CBOICTB 1"33006p33HI>IX BCIICCTB: YIJICKUCIIOr O rada, aMMHaKa,

pacIio3HaBaTh OMBITHBIM MyTEM ra3000pa3HbIe BEIIECTBA: YTIEKUCIIBINA I'a3 U aMMHUAK;

XapaKTCpU30BaTh B3AUMOCBA3b MCKY COCTAaBOM, CTPOCHUCM U CBOMCTBaMH MCTAIJIOB,

Ha3bIBATh OPraHU4YC€CKHUEC BCUICCTBA IO UX (bOpMy.Hel MCTaH, 3TaH, O9TUJICH, MCTAHOJI, 3TaHOJI, TTIMICPUH, YKCYCHasA KUCJIOTa, aMUHOYKC yCHasA

KHCJI0TA, CTCApUHOBAs KUCJIO0TA, OJICMHOBAs KUCJIOTA, I'NIFOKO34a;

OLIEHMBATD BIMSHUE XUMUYECKOI0 3arpsiI3HEHUS OKPYKAIOILEH Cpelbl Ha OpraHU3M YeI0BEKa;

rpaMOTHO 06pa1uaTLc;1 C BeIlIECTBaMH B IIOBCEIHEBHOI KH3HH,
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® ONpeeNsATh BO3MOXHOCTh MPOTEKAHUS PEAKIMKA HEKOTOPHIX MPEICTAaBUTENCH OPraHWYeCKUX BEIIECTB C KHCIOPOJIOM, BOIOPOIOM,
MeTaJlIIaMH, OCHOBAHUSIMH, TaJIOTCHAMH.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHThHCSI:

® gbIO0BUCAMb U NPOBEPAMb IKCNEPUMEHMANLHO 2UNOME3bl O XUMUYECKUX CBOUCMBAX 6eujecme HA OCHO8e UX COCMABA U CMPOEHUs, UX
CHOCOOHOCMU 6CMYNAMb 8 XUMUYECKUe Peakyu, 0 Xapakmepe u npoO0yKmax pasiuidHblx XUMUYECKUX PeaKyull;

® Xapakmepuzoeamsv Gewecmsa no CoCmagy, CMpoOeHuro U CEOLUCMBAM, YCMAHABIUBAMb NPUUUHHO-CIEOCMBEHHbIE C8A3U MeNHCOY OAHHBIMU
Xapakmepucmuxkamu eewecmad;

® CcoCcmasnsimb MOJLEKYIAPHbIE U NOTHbLE UOHHBLE YPABHEHUsL NO COKPAUJEHHBIM UOHHBIM YPAGHEHUSIM,

® POCHO3UPOBAMb CHOCOOHOCMb 8eUeCm8a NPOABIAMsb OKUCIUMEbHbIE UU 80CCINAHOBUMENbHbIE CEOLICMBA C YUemOoM CmeneHell OKUCIeHUs
INNEMEHMO8, BXO0SUWUX 8 €20 COCMA8;

® CcocmasnsAms YpasHeHUs peakyutl, COOmMemcmayiouux nocie008amelbHOCMU NPespayeHUll HeOP2AHUYECKUX 8eUeCmE PA3IUYHbIX KIACCO8;

® BbIOGUCAMD U NPOBEPSIMb IKCNEPUMEHMATILHO 2UNOME3bl O Pe3yIbmamax 6030elcCmeus pa3iuyHblX ()aKkmopoe Ha u3MeHeHue CKopocmu
XUMUYECKOU peakyuu,

® UCNONBL308aAMb NPUOOPEMEHHBLE 3HANUA 01 IKONOSULECKU 2PAMOMHO20 NOBEOEeHUs 8 OKpYdcaloujell cpeoe;

® UCNONBL306AMb NPUOOPEMEHHbIE KtoUesble KOMNEMeHYUU Npu 6bINOIHEHUU NPOEKMO8 U YYeOHO-UCCAe008AMENbCKUX 3A0ay NO U3VYEeHURO
cgolicms, cnoco608 NOIY4eHUs U pacnO3HABAHUS 6EUeCME,

®  00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUeCBAX U XUMUUECKUX NPOYECCax,

® Kpumuuecku OMHOCUMbCA K NCEBOOHAYUHOU UHDOpMAYUU, HeOOOPOCOBECMHOT peKilame 8 CPedCmEax MACCcO8OU UHGDOpMayULL,

® 0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX 3HAHUU N0 XUMUU OJIsL NPAKMUYECKOU 0essimelbHOCMU Yel08eKd,

® co30asamv mMooenu u cxemvl OISl PeuleHUuss YYeOHbIX U NO3HABAMENbHBIX 3a0ay;, NOHUMAMb He0OX0OUMOCMb COOI00eHUs. NPEeONUCAHU,
npeonazaemvix 8 UHCMPYKYUAX N0 UCNOb308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUlU U Op.

Conep:xanue y4eOHOT0 nmpeaMeTa
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9 kJaacce
IHoBTOpeHMe U 00001IeHNeE CBeIEHUIT 110 Kypcy 8 kiacca

bunapusie coemunenus. Okcunbl coneoOpasyrole U Heconeobpasyromue. ['Mapokcuapl: ocHoBaHMs, aMdoTepHble, KUCIOThl. CpenHue,

KHCJIBIC, OCHOBHBIC COJIN.

O06o6menue cBeneHui 0 XuMUYeckux peaknusax. Knaccudukanuss XMMHUYECKUX peakUuid MO pa3IuYHbIM OCHOBAHMSIM: COCTaBY M YHCIY

pearupyomux M o0pa3yloIuXcs BELIECTB, TEIUIOBOMY 3(dekTy, HampaBieHHIO, U3MEHEHUIO CTEleHEHl OKUCIEHHsS 3JEMEHTOB, O00pa3yIOIIUX

pearupyroinue BeIecTsa, gpase, HCroIb30BaHHUIO KaTaaH3aTopa.

[TonsTe 0 cKOpOCTH XUMUYECKON peakuuu. PakTOphl, BAUAIOLUME HA CKOPOCTh XMMHUECKUX PEAKLMI: MPUPOAA PEarupyrouux BEUIECTB, UX

KOHIIEHTpaIus, TEMIIepaTypa, IIoMIaib CONPUKOCHOBEHUS, HaTMUKe KartanuzaTopa. Kartamus.

JleMoHCTpanun

O3HaKOMJIEHHE C KOJUICKIIUSIMU METAJIJIOB M HEMETAJIJIOB.

O3HaKoMJIEHHE C KOMIEKIMAMU OKCHJIOB, KUCIIOT U COJIEH.

3aBUCHUMOCTbh CKOPOCTH XMMHUYECKON PEAKIUU OT MPUPO/Ibl PEATUPYIOIIHNX BEIIECTB.

3aBUCUMOCTh CKOPOCTH XMMHYECKON PEAKIIMU OT KOHIIEHTPAIlUH PEArupPYIOIIUX BEIIECTB.

3aBUCHUMOCTh CKOPOCTH XMMUYECKON PEAKIIMHU OT IJIOMIAAA COMPUKOCHOBEHUS PEarupyrouuxX BEIIECTB («KUTISIIHI CIIO0).

3aBHCUMOCTD CKOPOCTH XUMHYECKOM pCaKkiuu OT TEMIICPATYPhl pCAarupyrouux BEIICCTB.

JlabopaTopHbIe ONBITHI

1. BaumopeiicTBre aMMHaKa U XJI0pOBOIOPOAA.

2. Peaknus HeWTpaIn3alum.

3. Habmionenue terinoBoro 3gdexra peakiuu HeuTpaan3aluu.

4. BzaumojeiictBre cepHoil Kucaotsl ¢ okcugom meau (II).

5. Pasnoxxenue MEPOKCHIa BOJOPpOaa C ITIOMOIIbIO KaTala3bl KapTO(i)eJ'IH
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6. 3aBHCUMOCTb CKOPOCTU XMMHUUYECKOIN peakliy OT MPUPO/Ibl pearupyoIlruX BEIIECTB Ha MpUMepe B3auMOICHCTBHUSL PACTBOPOB THOCYIIb(aTa HATpuUs
U xJiopuaa 6apus, THOCYIb(haTa HATPUS U COJSTHON KUCIIOTHI.
7. 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW PEAKIIUH OT MPUPObl METAIIOB MPHU X B3AMMOJICUCTBUH C COJSTHOM KHUCITOTOM.
8. 3aBUCHMOCTb CKOPOCTH XUMUYECKOM peaKuy OT IPUPOIbI KUCIOT IIPU B3aUMOJIEHCTBUH UX C JKEIE30M.
9. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOU PEAKIIUH OT TEMIIEPATypPHhl.
10. 3aBHUCHMOCTb CKOPOCTH XUMUYECKOW PEAKIIUN OT KOHLIEHTPALUH.
11. 3aBUCUMOCTH CKOPOCTH XHUMHYECKOW PEAKIIUU OT IIJIOMIAIA COTPUKOCHOBEHHS PEArupyrOIINX BEIIECTB.
12. 3aBUCHMOCTD CKOPOCTH XUMUYECKOW pEaKMy OT KaTalu3aTropa.
XumMnyeckue peakiuu B pacTBOPax 3J1eKTPOJIUTOB

[TonsiTHe 00 SJEKTPOIUTUYECKON TUCCOIUAIMHU. DIEKTPOIUTHI U HEINIEKTPOIUTHI. MeXaHM3M TUCCOLHUAIUU SJEKTPOIUTOB C Pa3sTUYHBIM
xapaktepoM cBsA3U. CTENeHb AIEKTPOTUTHYECKON quccoruai. CHUIIbHbBIE U c1a0ble AJIEKTPOIUTHI.

OCHOBHbBIE MONOKEHHUS TEOPUHU IIIEKTPOIUTHUECKON auccoruanui. Kiaccudukanys HOHOB U UX CBOMCTBA. KUCIIOTHI, OCHOBaHMS U COJH Kak
aneKkTponuThl. X knaccudukanus u Auccoruams.

OO0mue XMMHYECKHE CBOICTBA KHUCIIOT: U3MEHEHUE OKPACKH HHIWKATOPOB, B3aMMOICHCTBHE C METaUlaMH, OKCHAAMU U THUAPOKCHAAMHU
METAJZIOB U COMSIMU. MoJNeKylspHble U MOHHBIE (MOJHBIE U COKpaUIEHHBIE) YpaBHEHMs peakiuil. XUMUYECKHI CMBICII COKpAaIIEHHBIX YpaBHEHUH.
VYcnoBust poTEKaHUs peaKUUid MKy FIEKTPOIUTAMU 10 KOHIA. Psil akTUBHOCTH METaIIOB.

OO011e XMMHUYECKHE CBOMCTBA IIENOYEH: B3aUMOIEHCTBHE C KHUCIOTAMH, OKCHIAMH HEMETAJNIOB, cojsMu. OOIue XMMHUYECKHE CBOMCTBa
HEpacTBOPUMBIX OCHOBAHMI: B3aUMOJEHCTBUE C KUCIOTaMH, PA3JI0KEHUE ITPU HATPEBAHUH.

OO0mue XMMHYECKUE CBOMCTBA CPEAHMX COJIEH: B3aMMOEICTBHE ¢ KMCIOTaMH, IIeJI0YaMH, COJISIMU U MeTalaMu. B3aumonelicTBrue KHUCIBIX
COJIEH CO ILIET0YaMH.

luaponu3, kak 0OMEeHHOE B3auMOJICHCTBHE coliel ¢ BOoAoW. [ MaApou3 colii CHITbHOTO OCHOBAaHUS U ¢1a00i KUCIOThL. ['uaponu3 comu crnaboro

OCHOBAaHHMS U CUIIbHOM KuCnoThl. [lIkana pH.
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CBoiicTBa KHCIIOT, OCHOBaHUM, OKCHUJIOB U COJIE B CBETE TEOPUU DIJIEKTPOIMTHUUYECKON IUCCOLUUALNUA U OKUCIUTEIBHO-BOCCTaHOBUTEIBHBIX
peaKuui.
JdemMoHcTpanuu.
e llcnblTaHue BEIIECTB U UX PACTBOPOB Ha JJIEKTPOIPOBOJHOCTD.
e 3aBHCHMOCTb dJIEKTPOIPOBOAHOCTH YKCYCHOW KUCIIOTHI OT KOHIICHTPALUH.
e JIBM)KEHME OKpAIICHHBIX HOHOB B 3JIEKTPUUYECKOM ITOJIE.
e Ompenenenue xapakrepa cpesibl B pacCTBOpPax COJIEH.
JlaGopaTopHbIe ONBITHI.
13. duccounarus caalObIX 3JIEKTPOIUTOB Ha IPUMEPE YKCYCHON KUCIIOTHI.
14. I3MeHeHne OKpacKu MHIUKATOPOB B KUCIOTHOU Cpelie.
15.Peakius HeUTpanu3anuyu pacTBOpa IIEI0YN Pa3INnYHBIMU KUCIOTaMHU.
16. ITonyuenne runpoxcuaa meau(Il) u ero B3anmoseicTBIE ¢ pa3TUIHBIMUA KHUCIOTAMHU.
17. B3aumoaelicTBre CHIIbHBIX KUCTOT ¢ okcuaoM meau(Il).
18-20. B3anMoelicTBHE KUCIOT ¢ METAJUIaMH.
21. KauecTtBeHHas peakiiys Ha KapOOHAT-HOH.
22. Ilomy4yenue cTyJHS KPEMHHUEBOW KUCIOTHI.
23. KauecTBeHHas peakiys Ha XJIOpUI- WIH CYIb(haT-HOHbI
24. I3MeHeHne OKpacKu WHIUKATOPOB B IIEITOYHOMN Cpelie.
25. B3anMmopelcTBHE MIEN0UeH C YIIIEKUCIBIM Ia3oM.
26. KauecTBeHHas peakiysi Ha KATHOH AaMMOHHUSL.
27. llonyuenne ruapokcuna meau(Il) u ero pasnoxenue.

28. BzaumopeiicTBue KapOOHATOB C KHCIOTaMHU.
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29. ITonyuyenue runporcuma xeneza(Ill).
30. B3aumoneiictBue xene3a ¢ pactBopoM cyibdara meau(1l)
IIpakTyeckune padoThl
1. CBolicTBa KUCIIOT, OCHOBaHMM, OKCUI0B U COJIIEN B CBETE TEOPUM DJIEKTPOJIUTUYECKON TUCCOLUALIMU U OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX
peakuuii
HemeTanibl 1 HX cOeJUHEHHUSA

CrpoeHne aTOMOB HEMETANIOB M UX nojoxkeHue B [lepmommueckoi cucreme. Psn anekrpoorpunarenbHocT. Kpuctamindeckue pemeéTku
HEMETAJIJIOB — MPOCTHIX BEIIECTB. AJIoTponus u €€ nmpudyuHbl. PU3NUecKue CBOMCTBa HemeTauioB. OOILIMe XMMHUYECKHE CBOWCTBA HEMETAIJIOB:
OKHCIIUTENIbHBIE U BOCCTAHOBUTEIbHBIE.

l"aymorensl, crpoeHne MX aroMoB U MOJIEKyJd. PU3NYECKHME U XMMUYECKHE CBOMCTBA TaJlON€HOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOWCTB
raJIoreHOB B 3aBUCHMOCTU OT UX mojoxeHuss B Ilepuoanueckoil cucreme. HaxoxaeHue rajoreHoB B NPUPOJE U UX MONY4YeHHE. 3HAYEHUE U
IIPUMEHEHNE TaJIOT€HOB.

lamoreHoBOIOpO/IBI M COOTBETCTBYIOIIME WM KHUCJIOTHI: IIJIaBUKOBas, COJsiHAs, OpOMOBOJOPOJHAs, HOIOBONOPOAHAS. [ anoreHumsl.
KayecTBeHHbIE peakuy Ha TajgoreHuaA-uonsl. [lpuMenenne coeiMHEHU rajloreHoB U UX OMOIOruuecKas polib.

OO6mas xapakrepuctuka 31meMeHToB VIA-rpynmel. Cepa B mpupojie u €€ moiydeHue. AJUTOTPOINHbIE MOJAU(PHUKAIIMKM CEPhl M MX CBOWCTBA.
XUMHUYECKHE CBOMCTBA CEPBI U €€ IPUMEHEHUE.

CepoBOoAOpOJI: CTPOCHHUE MOJIEKYIbI, (PU3NUECKHEe U XUMUYECKHE CBOMCTBA, MonydyeHue u 3HayeHue. CepoBopopoaHas kucinora. Cynbduasl u
uX 3HaueHue. JIroMuHODOPHI.

Oxkcup cepri(IV), cepuucras kucinora, cynb@ursl. KauecTBeHHas peakius Ha Cyab()UT-HOH.

Okxkcup cepri(VI), cepras kucnora, cynbdarel. Kpuctamnoruaparsl. KauecTBeHHast peakius Ha cynb(haT-uoH.

CepHas KUCTI0Ta — CHJIBHBIN A1eKTpoauT. CBOMCTBA pa30aBIEHHON CEPHOM KHCIIOThI, KaK TUITUYHON KUCIIOTHI: B3aUMOJACUCTBUE C METAJLJIAMHU,

OCHOBHBIMH H aM(I)OTepHLIMI/I OKCHJaMH, OCHOBAHUSIMU U aM(I)OTCpHBIMI/I TUAPOKCUAAMHU, COJISIMU. KauectBennas pcaKknuAa Ha Cy.]'H:(i)aT'I/IOH.
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OO0mas xapakTepucTuKa 3JIeMEHTOB VA-Tpymmbl. A30T, CTpOGHHUE aToMa W MOJICKYJbl. Du3nueckue U XMMHYECKHE CBOMCTBA U MMPUMEHCHHE
a3ora. A30T B IPUPOJIE U ero OMOJIOrHYecKast pOlb.

AMMHaK, CTPOCHHE MOJIEKYNBl M (pu3nyecKkrue CBOMCTBA. AMMUayHas BOJA, HAIATBHIPHBIA CIUPT, THAPAT aMMHaka. [[OHOpHO-aKIEeNTOPHBIN
MeXaHH3M 00pa3oBaHMs KaTHOHAa aMMOHHUsS. BoccTaHoBuTenbHBIE cBOiicTBa amMmmuaka. Coly aMMOHHUS M UX NpuMeHeHune. KauecTBeHHas peakuusi Ha
KaTHOH aMMOHMUSI.

Oxcuibl a30Ta: HECOIE00pa3yIOIIUE U KUCIOTHBIE. A30THCTasl KUCIIOTAa M HUTPUTHL. A30THAast KUCIIOTa, e€ MoJy4yeHue 1 cBoiictBa. Hurparsl.

®dochop, crpoerune aroma u amtorporus. Pochuasr. Dochun. Oxcun dbochopa(V) u oprodocdopnas kucimora. Docdarel. DocdopHbie
ynoOpenus. MHCeKTHIHIBL.

OOmas xapaktepuctuka 31eMeHToB [V A-rpynmbl: 0COOCHHOCTH CTPOCHHS aTOMOB, IIPOCTHIX BEHIECTB M COCAWHEHWN B 3aBUCHMOCTH OT
HOJOXKEHUs 31eMeHToB B [lepuoauueckoii cucreme. Yriepoa. AMIOTpONHbIE MOAU(UKALKU: aIMa3, TpaduT. AMOPQHBII YriIepoa U ero copra: caxa,
AKTUBHUPOBAHHBIN yrojib. Ancopbuus. XuMuyeckue cBoicTBa yrieponaa. Kokcoxumuueckoe mpou3BOACTBO U ero npoaykius. KapOumasl.

Oxcun yraepona(ll): crpoenue mosexynbl, moinydeHue u ero cpoiictBa. Okcup yriepona(IV): crpoeHue MoneKylnbl, MOJIYY€HHE U €ro
cBoiicTBa. YronbHas kuciora. Conu yroibHOM KUCIIOThI: KapOOHATHI U THApoKapOoHaThl. TexHUYecKas U MUIIeBas coja.

Heopranuueckue u OpraHMYECKUE BEIECTBA. YTJIEBOAOPOAbl. XHMUYECKOE CTPOEHHE OPraHMUYECKUX BELIECTB, KAK IOPAINOK COCIMHEHUS
aTOMOB B MOJIEKYJIE IO BaJIECHTHOCTH.

Mertan, 5TaH, Kak MpelaeibHbIe YriIeBOMOPOAbI. ODTWUJIEH M alleTWIeH, KaK HempeAenbHble (HEHACBHIIICHHBIC) YIIeBOAOPOAbl. [ opeHue
yriaeBo1opoioB. KauecTBeHHbIE peakliiy Ha HENpeAeIbHbIE COSTUHEHUS.

DTUJIOBBIN CHUPT, €ro MojyueHue, IpUMeHeHne U (u3nonoruyeckoe aeiicreue. TpéxaTOMHBIN ciupT riniepuH. KadecTBeHHas peakius Ha
MHOI'0aTOMHbBIE CIIUPTHI. YKCYCHAasi — IPEJICTaBUTENb Kilacca KapOOHOBBIX KUCIIOT.

Kpemuuii, ctpoenue ero aroma u coiictBa. Kpemuuii B mpupozae. Cunuruast u cunad. Oxeun kpemausi(IV). Kpemuueas kucnora u e€ conu.

[IpousBoncTBO cTekia u remMenTa. [IpoayKIus CHIMKaTHON MPOMBIIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuka, Gpapdop, dasHc. OnTuaeckoe

BOJIOKHO.
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Hewmeramnsl B mpupoae. dpakunoHHas neperoHka »XHAIKOro BO3/lyXa Kak Crocod MoiydyeHHusl KUCIopoa, a3oTa, aprosa. [lomyuenue docdopa,
KpEMHHUSI, XJI0pa, HoJa. DJIEKTPOIU3 paCTBOPOB.
[TonyueHue cepHOW KUCIOTHI: CHIPHE, XUMHU3M, TEXHOJOTHYECKasi CXe€Ma, METOJ KHUIIALIEro Cos, IPUHLIMIIBI TEIJI000MeHa, MPOTUBOTOKA U
uupkyisiuu. Oneym. [Ipor3BoacTBO aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOIMYECKAs CXeMa.

JdemoHcTpauuu

e KoieKkuus HEeMETAJIOB.

e Mopenu KpUCTAIUIMYECKUX PEHIETOK HEMETAINIOB: aTOMHBIE U MOJIEKYJISIPHBIE.

e (O30HATOP W NPHUHITUIIBI €70 PAOOTHI.

e [‘opeHune HEMETAIIOB — MPOCTHIX BEIIECTB: cephl, (hocdopa, IPeBECHOrO yrisl.

e OOpa3upbl rajJoreHoB - MPOCTHIX BEIECTB.

e B3auMoJeiCTBUE TAJIOTEHOB C METAJUIAMM.

e BriTecHeHue xjiopa OpoMOM WIIH HOJIa U3 PACTBOPOB UX COJIEH

e Komiekuus IpupoIHbIX COEAMHEHUM XJIOpa.

e B3sauMoaencTBUE Cephbl C METAIIIAMU.

e ['opeHue cepsl B KUCIOpOIE

o Komnekuus cyabUIHbIX PY/I.

o KauecTBeHHas peakiys Ha CYIb()HI-UOH

e (OO0ecuBeunBaHNE OKPAIICHHBIX TKAHEH U I[BETOB CEPHUCTHIM T'a30M.

e BsanmozaeincTBre KOHIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C MEBIO.

e (OOyrnuBaHHE OPTaHUYECKUX BEIIECTB KOHIICHTPUPOBAHHOM CEPHON KHUCIOTOM.

e Jlnarpamma «CocTaB BO3IyXan.

e Buneodparments! u cnaifipl «IItuubu 6azapsi».



[Tonydenue, coOupanue U paco3HaBaHUE AMMHUAKA.

Paznoxenue 6uxpomata aMMOHHUSI.

B3anmopeiicTBre KOHLIEHTPUPOBAHHON a30THOM KHUCJIOTBI ¢ MEMBIO.
['openne uépHoro nopoxa.

Paznoxxenue HUTpaTa Kanus U rOpeHUE JPEBECHOTO YrojbKa B HEM
O06pa31bl NpUpOAHBIX coeanHeHui docdopa.

['openue docdopa Ha Bo3ayXe U B KUCIOPOIE.

[Monyuenue 6enoro pochopa u ucbITAHUE €TO CBOMCTB

Konnexuus «O0pa3iubl NPUPOIHBIX COETUHEHUN yriiepoaa»

[Toptper H. J1. 3enunckoro. [Tornomenne akTHBUpOBaHHBIM YIIEM PAaCTBOPEHHBIX BEIIECTB MM ra30B.
VYeTpolcTBO IPOTUBOrasa.

Mogenn MoneKyn MeTaHa, dTaHa, OTUJICHA U alleTHIICHA.

B3aumopeiicTBue aTuieHa ¢ OpoMHOM BOJIOM U pacTBOPOM NEpMaHraHaTa KaJlusl.
OO0ue xMMHUYecKre CBOUCTBA KMCIIOT Ha IPUMEPE YKCYCHON KUCIIOTBHI.
KauecTtBeHHas peakuus Ha MHOTOATOMHBIE CITHPTBHI.

Komnekuust «O0pa3ipl NpUPOAHBIX COEAUHEHUH KPEMHUS.

Komneknus crexna, KepaMUKH, IEMEHTA U U3JEJINN U3 HUX.

Konnekuust npoyKuuu CUaInKaTHOW MPOMBIIIIEHHOCTH.

Buneogparmentst u cnaiinsl « Ipou3BOACTBO CTEKIIA U LIEMEHTa.
Komnexnns «IIpupoansie coemHEeHNsT HEMETALIOB.

Buneodparments! u ciaiibl «@pakioHHAas NIEPErOHKA KUIKOTO BO31yXa»

BI/II[eO(bpaTMeHTLI U CIai bl «HonyquI/Ie BOAOpOAa, KUCI0pPOAa U IT'aJIOTCHOB 3JICKTPOJIMTUUCCKUM CIIOCOOOMY.
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e Mopenu anmapatoB AJs MPOU3BOICTBA CEPHON KHUCIOTHI.
e Mojaeab KATISIIETO CIOos.
e Mogenb KOJOHHBI CHHTE3a aMMHUaKa.
e Buaeodparmentst u cnaiiasr «[Ipon3BOACTBO CEpHOI KUCTOTHIY.
e Buneodparments! u cnaiiipl «[Ipon3BoacTBo aMMuaka.
e Komnexunsa «CpIpb€ 1715 OTYyYEHHUS] CEPHOM KUCIOTBD».
JlabopaTopHble ONBITHI
31. Pacnio3HaBaHue rajJoreHu 1-uoHOB.
32. KadgecTBeHHBIE peakIiy Ha CYIb(haT-HOHBI.
33. KauecTBeHHas peakiysi Ha KaTHOH aMMOHMUSI.
34. Xumuueckue cBOWCTBA a30THOM KUCIOTHI, KaK 3JIEKTPOJIUTA.
35. KauecTBeHHbIe peakiuu Ha (pocdaT-HoH.
36. [TomyueHne M CBOICTBA yrOIBHON KUCIIOTHI.
37. KauecTBeHHas peakiiys Ha KapOOHAT-HOH.
38. IIponyckaHnue yrieKkuciaoro raza 4yepe3 pacTBop CHJIMKAaTa HaTpusl.
IIpakTH4yeckue padoTsl
2. VI3y4yeHne CBOMCTB COJITHOW KUCIIOTHI.
3. 3y4yeHue CBOMCTB CEPHOM KUCIOTBHI.
4. Ilony4yeHre aMMuaKka U U3y4€HUE €ro CBOWCTB.
5. Ilony4yeHue yriaieKucaoro raza M M3y4eHue ero CBOMCTB.

MeTaabl 1 HX COeTUHEHUS
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[Tonoxxenue meramioB B [lepuonuueckoit cucreme xumudeckux anemeHToB J[. 1. MenaeneeBa, cCTpoeHHEe UX aTOMOB M KPUCTAIIIOB. MeTauinuec kas
CBSI3b U METaJUIMYecKas KpUCTaJuITMyecKasi pemérka. Ou3ndeckue CBOMCTBA METAJIOB: 3JIEKTPO- M TEIUIONPOBOJHOCTD, OTpaXKarolas ClIOCOOHOCTb,
IIACTUYHOCTB. CIUTaBbl YEPHBIE U LIBETHBIE.
MerTainbl Kak BOCCTaHOBUTENH. DJIEKTPOXUMHUUECKUH pAll HalpsbKeHU. B3anMonelicTBre METAIIIIOB C HEMETAUIaMU, OKCUAAMU, KUCI0TaMH, COJISIMH.
AJIFOMUHOTEPMHSI.
CrpoeHue aTOMOB M MPOCTHIX BEIIECTB IIEJIOYHBIX METAIJIOB. 3aBUCUMOCTh (DU3MYECKHX U XMMUYECKHUX CBOMCTB ILEJIOYHBIX METAIOB OT 3aps0B
anep ux aroMoB. OKCH/IbI U TUIPOKCHIBI IIEJIOYHBIX METAJUIOB, UX MOJTYy4YeHHEe, CBOWCTBA, MpuMeHeHne. BakHelue cou mea0YHbIX METaIoB, UX
3HAQYCHUE B )KMBOW U HEIKUBOU IIPUPOJE U B )KU3HU YEIIOBEKA.
CtpoeHue atoMoB M IMPOCTBHIX BEIIECTB IIEIOYHO3EMEIbHBIX METaNIOB. 3aBUCUMOCTh (PU3WYECKHMX M XUMHUYECKHUX CBOMCTB LIEIIOYHO3EMEIbHBIX
METAJIIIOB OT 3apsiioB sAep UX aTOMOB. OKCUIbI M THAPOKCUIBI IETOYHO3EMENBHBIX METAJUIOB, UX MOIYYEHHUE, CBOMCTBA U IIpUMEHeHue. Baxuelimue
COJIM MIETOYHO-3€MEIbHBIX METAJUIOB, UX 3HAUEHUE B MPUPOJIE U KHU3HU dyenoBeka. KapOoHaThl U ruipokapOOHAThI KaJIbLIUS.
JXKéctkocTb BOAbI: BpeMeHHas U nocTosiHHasg. CriocoObl yCTpaHeHU s BpeMeHHOM xKECTKOCTU. Crioco0bl yCTpaHEHUs MOCTOSIHHOM KECTKOCTH. VIOHUTHI.
CoenuHeHUs aqlOMUHUSL B MpHUpojAe. XUMHYECKHE CBOWCTBAa amtoMUHUSA. OCOOCHHOCTHM OKCHAAa W TUAPOKCHAA aJOMUHUS KaK aM@pOTEepHBIX
coearHeHu. Baxuelye conu antoMuHus (XJI0pui, cyiabdar).
Ocobennoctu cTpoeHus atoma >kenesa. JKenezo B mpupone. Baxkueiimue pynbl xkene3a. Oxeunsl u ruapokcuasl kenesa(ll) u xenesa(Ill). Comm
xene3a(1l) u xenesza(Ill). O6Hapy)eHre MOHOB KaTHOHOB JKelle3a B pacTBOpe. 3HaUeHUE COeIMHEHHH xKene3a.
Koppo3us xuMuyeckas 1 3JeKTpOXUMHUYECKas. 3allliTa METAJUIOB OT KOPPO3HUHU.
Mertamisl B npupose: B cBOOOAHOM BuAe M B Buje coeanHeHui. Ilonstue o meramnypruu. UépHas u uBetHas Metayuryprus. [lupomeramnyprus,
TUAPOMETATYprus, dneKTpoMeTanyprus. Jlomennslit npouecc. [lepepaboTka uyryHa B ctaib. DJIEKTPOJIN3 PacljaBoB.
JdemMoHCcTpanuu

e BsauMojelcTBUE HATPUS, JIUTHUS U KAJIbIUS C BOJIOM.

e ['opeHue HaTpusi, MarHus U >Keje3a B KUCIOPOJE.



e Bcnbika TEpMUTHOM CMECH.

e B3sauMoJeicTBUE CMECH MTOPOUIKOB CEPBI U JKeJe3a, IUHKA U CEPBI.

e BsaumogeiicTBue antOMUHHUS C KUCIOTAMHU, HIEI0YaMHU U BOJIOM.

e BzauMmopeicTBHE Xkene3a U MEAU C XJIOPOM.

e BsaumopeiicTBue MeM ¢ KOHIIEHTPUPOBAHHON CEPHOM KUCIOTOM M a30THOM KHUCIIOTOM (pa30aBlIeHHON U KOHIIEHTPUPOBAHHOMN).
e Okpacka IUIaMEHU COETMHEHUSIMU IIETOYHBIX METAILJIOB.

e (Okpacka ImJIaMeHU COeMHEHUSIMU METOYHO3EMETBHBIX METAIIIIOB .

e [ amieHue U3BECTU BOJIOM.

e [lonyuenue KECTKOM BOABI B3aUMOJICCTBUEM YIJIEKHUCIIOTO C U3BECTKOBOM BOIOM.
e VYcrpaHeHue BPEMEHHOM KECTKOCTH KUIISTYEHUEM U JOOABKOM COJIBI.

e VcTpaHEeHHE MOCTOSHHOM KECTKOCTH JOOABKOW COJIBI.

e VoHUTHI ¥ MpUHIMIT KX AEHCTBUA (BUIEOPpPArMeHT).

e Komiekuus IpupoIHbIX COCAMHEHUN aTFOMUHUA.

e Buneodparments! u ciaiibl «OKCUI ATIOMUHHS U €70 MOIU(DUKALIUI.

e [lomyueHue aMmpoTepHOro r'UIPOKCH/IA ATTFOMUHUS U UCCIIEJOBAHUE €r0 CBOMCTB.

e Komrekuns «XUMHAYECKUE UCTOUYHUKN TOKA.

e Pe3ynbTarhl AUTEIBLHOIO SKCIIEPUMEHTA 11O U3YUYEHUIO KOPPO3UH CTAIBHBIX U3JEIHI B 3aBUCUMOCTH OT YCJIOBUI MTPOLIECCOB.
e Boccranosnenue meau u3 okcuna meau(Il) Bogopomom.

e  Buneodparments! u cnaiiapl «[Ipo3BOICTBO UyTryHa U CTAIIH.

e Buneodparments! u ciaiinsl «M3nenus U3 4yryHa u CTaimy.

e Buneodparments! u cnaiiipl «[Ipou3BoJICTBO aTlOMUHUS.

JlabopaTopHBIE ONBITHI
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39. B3aumonericTBue xemne3a ¢ pactBopoM cyibdara meau(1l).
40. [TonyyeHue U3BECTKOBOM BOJIBI U OTBITHI C HEH.
41. Tlonyuenue rumpokcuaos xemeza(ll) u (111).
42 KauecTBEHHbIE PEAKIIMM HAa KATUOHBI JKEJIE3a.
IIpakTyeckune padoThl
6. ITonmydenue *ecTKoi BOJbI H CIIOCOOBI €€ YCTpaHEHHS.
7. Perienne skcriepMMEHTaIbHBIX 3a/1a4 110 TeMe «MeTaibly.
XHMHUA M OKpYKaIOLIasa cpeaa

Ctpoenue 3eMiu: s1po, MaHTHS, 3eMHas KOpa, UX XMMHUYECKUi cocTaB. JIutocdepa u e€ xumuueckuii coctaB. Munepaisl. Pynbl. OcanouHbie TOPOJIBI.
[Tone3nble nckonaemble. XMMHUECKUI cocTaB ruapocdepbl. XUMUYECKUH cOcTaB aTMOchephl.
HcTOYHMKM XMMHUYECKOrO 3arpsi3HEHUsl OKpysKarolled cpebl. [obalibHblEe SKONOrMYEcKWe MpoOJeMbl YeOBEYECTBA: HMAPHUKOBBIN 3(QexT,
KUCIJIOTHBIE JTOKAM, O30HOBBIE JIBIPHl. MEXIyHApOIHOE COTPYAHUYECTBO B OOJIACTH OXpaHbl OKPYXKaloIled Cpeibl OT XUMHYECKOrO 3arpsi3HEHHUS.
«3enéHas XUMHSI».
JleMoHCTpanun

e Buneodparments! u ciaiipl «CTpoeHre 3eMiIu U €€ XUMHUYECKUN COCTaBy.

e Konnekuus MUHEPAJIOB U TOPHBIX MTOPOJ.

e Komnekuus «Pyzapl meTamiosy.

e BuneodparmenTsl u cnaiisibl «I'100anbHbIE IKOTOrHYECKUE TPOOIEMBbI YETOBEUECTBAY.
JlabopaTopHBIe ONBITHI
43. 3ydeHue rpaHuTa.

O0o0menne 3HAHUI 110 XMMHH 32 KYPC OCHOBHOM IIKO0JbIL [ToaroroBka k OCHOBHOMY rocy1apCcTBEHHOMY 3K3aMeHYy
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CTpOCHI/Ie aToMa B COOTBETCTBHH C ITOJOKCHUEM XUMHUYECKOI'O JJICMCHTA B Hepnozmqecxoﬁ CHCTEME. CTpOCHI/IC B€IICCTBA:. XUMHWUYCCKasad CBA3b H

KPUCTAITTMYECKUE PEIIETKH. 3aBUCUMOCTh CBOWCTB 0OpPa30BaHHBIX 3JIEMEHTAaMM MPOCTHIX BEIIECTB (METAJIIOB, HEMETAJUIOB, OJIArOPOHBIX Ta30B) OT

IIOJIOKEHUS 3JICMCHTOB B HepnozmquKoﬁ cucreme. Tumonorus HCOPraHN4Y€CKHX BCHICCTB, ACIICHUC X HA KJIAaCChl U I'PYIIIBIL. HpeﬂCTaBI/ITCHI/I.

[Tpu3HaKu U YCIOBHSI MPOTEKAHUS XUMUYECKUX peakUuid. TUIIONOrusl XUMUYECKUX Peakifil o pa3InyHbBIM OCHOBaHUSAM. Peakunu HOHHOro oOMeHa.

OXuCINTEIIFHO-BOCCTAHOBUTEIBHEIC pEaKknum.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepPHbIE XMMUYECKUE CBOMCTBA CONICOOPA3yIONIMX OKCHIOB, THAPOKCUIOB (OCHOBAHHUH, KUCIOT U

aM(OTEepHBIX TUPOKCUIOB), COTIEH.

IIpuMepHoOe TeMaTH4YeCKOe MJIAHMPOBaHKMe 9 Ki1acca
(2 4 B HeeJ110, BCero 68, 3 HUX 2 4 — pe3epBHOE BpeMmsi).

Home
a
ponc Tema ypoka/nara OcHoBHOE coepxaHue XapakTepucTHKAa OCHOBHBIX BU/IOB /IEATEJILHOCTH
YI;B (nan./dpaxr.) ypoOKa o0yyaromuxcs (Ha ypoBHe y4eOHBIX AelCTBUIN)
n/n
IToBTOpEHME 0 0000IeHNE CBeleHUI 0 KypCY 8 Kiacca. XuMudeckue peakuuu (5 4)

1 Kinaccudukanus bunapnsie coemunenus. Okcunbl coneobOpasyromue U | Xapakmepu3oéams OKCUIBI, THAPOKCUILI (OCHOBaHUS,
HEOPTaHUYEeCKUX Hecoseo0pasyrolue. ['upoxcust: OCHOBaHUs, | aM(pOTEepHBIE TUAPOKCHUIBI, KHUCJIOPOJICO/IepKAaIne
BEILIECTB U UX amdorepHbie, KUCIOTHL. CpelHue, KHUCIble, OCHOBHBIC | KUCJIOTHI) U COJNH MO IUIAHY: COCTaB, CIIOCOOBI 00Opa30BaHUS
HOMEHKJIaTypa COJIH. Ha3BaHUH, XapaKTEPHbIE CBOMCTBA U MOJIYyYCHHE.

O3HakoMJIEHHE C KOJNICKOWAMU

JdemoHcTpanuu.

Knaccuguyuposams oxcuapl, TUAPOKCUABI (OCHOBAHUSA,

METaIJIOB W HeMeTaioB.  O3HakomieHHEe ¢ | aMpOTepHbIE TUJPOKCHIBI, KHCIJIOPOJICO/IepIKaIUe
KOJUTEKITUSIMUA OKCHUJIOB, KUCIIOT M COJICH KHCJIOTBI) ¥ COJIU IO PA3JINYHBIM MPU3HAKAM.

Vmems»  monTBepkmaTh  XapaKTEPUCTUKY  OTICNIBbHBIX

MPEACTABUTENICH  KJIACCOB  HEOPraHWYECKHX  BEUIECTB
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YpaBHEHUSMHU COOTBETCTBYIOIIMX PEAKIIUA.
Packpuvieamo B3aMMOCBS3b MEXIY
HEOPTaHWYECKUX COEIMHEHUMN, KaK TeHETUYECKYIO

Ki1aCCaMH

2-3 | Knaccudukanms OO6oOmieHne cBeleHUMM O XHUMHUYECKUX peakiusxX. | Ob6viacuams TOHATHS «XUMHUYECKas PEAKLUA», «PeaKkluu
XUMHYECKUX Knaccugukamus XMMHUYECKHX pEaKIHUi MO Pa3iIMYHBbIM | COCAMHEHUS», «PEAKIIMU PA3IOKEHUS», «PeaKul 0OMeHay,
peakuuii no OCHOBAHMSM: COCTaBy M UHCIY pEArupyroUMX W | «peakUUH  3aMEIICHUs», «PEaKUWH  HEUTpah3aLun»,
pa3IMYHBIM 00pa3ylomMxcst  BELIECTB,  TEIUIOBOMY  3(PQEKTy, | «IK30TepMUUECKUE peakuum, «QHJOTEPMHUYECKHE
OCHOBAHUSM HaNpaBJICHUIO, W3MEHEHHMIO CTENCHEW OKHUCICHUS | Peakluu»,  «OOpaTHMBIE  peaKklUUn»,  «HEeoOpaTUMbIE

3JIEMEHTOB, O00pa3yloIIMX pearupyroliie BELIECTBa, | PEaKIUN», «OKUCIUTEIbHO-BOCCTAHOBUTENIBHbBIE PEAKIIUNY,
(a3ze, NCIOIB30BAHUIO KAaTaIU3aTOPA. «TOMOTEHHBIE  PEaKkLUW», «TE€TEPOrCHHBIC  PEAKLUWNY,
JlabopaTopubie ombiThl. 1.  B3anMopelicTBHe | «KaTaIUTUYECKUE peakuun», «HEKATAJIMTUYECKUE
aMMHaKa U XJIOpOBOZOPOJA. 2. Peaknus | peakuumny, «TemoBoi 2P PEeKT XUMAYECKON pEaKIum.
Helrpanuzanuu. 3. HaGmonenue temoBoro sddexra | Kraccuguyuposams XUMUUECKHE PEAKLUU IO Pa3IMYHBIM
peakuuu HeuTpanusauuu. 4. BzauMonelcTBue cepHON | OCHOBAaHUSIM.
kucinotel ¢ okcumoM wmemu(ll). 5. Pasnoxenue | Onpedensmes OKHCIUTENIb W BOCCTAHOBUTEIb, IMPOIECCHI
IEpOKCH]Ia BOAOPOAA C MOMOIIBIO KaTanas3bl KapTodens | OKUCIEHUs U BOCCTAaHOBJICHMS.
Habniooams n onucvieams peakiiui MeXay BEIIECTBAMHU C
MTOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U S3bIKA XUMHUHU
4-5 | Ilonstue o ckopoctu | IlonsTHe 0 ckopocTu XxuMudeckoil peakunu. akropsl, | O0vACHAMb, UTO TAKOE «CKOPOCTh XUMUYECKOH pEaKIumy.

XUMHAYECKOU
peaknuu. Katanus

BIIUAIOIIIUC Ha CKOpPOCTH XUMHUYCCKUX peaKuHﬁ:
IpUpOJla PEearupyrolux BeIIeCTB, MX KOHLIEHTpPAIHs,
TeMIiepaTypa, IUJIOIIA/[b COINPUKOCHOBEHHMS, HaIM4ME
katanuzaropa. Karanms.

JdemoHcTpaunu. 3aBUCUMOCTh CKOPOCTH XMMUYECKOMN
peakuuu OT NPUPOAbl PearupyroUIuX BEIIECTB.
3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKIuu OT KOH-
HEHTPAIMU PearupyrolIuX BEecTB. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKOHN peakuu OT IO IN
COIIPMKOCHOBEHUS PEAruPYIOLINX BEUIECTB ((«KUIISALIUN
CJIOM»). 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peaKiuu
OT TEMIEPATyphl PEarupPYyIOIINUX BEIIECTB.
JlaGopaTopHble onbITHL 6. 3aBUCUMOCTH CKOPOCTH

Apeymenmuposams BbIOOp €TUHUL U3MEpEeHHs V).
Yemanasnueams npUYUHHO-CIENCTBEHHBIE CBS3HM BIIUSHUS
pa3iauyYHbIX (PaKTOPOB HA CKOPOCTh XMMHUECKHUX PEaKIIHA.
Habniooams n onucvieams peakiun MeXay BEIIECTBaAMU C
MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMHUH
IIposooumsb  OUBITHI, TOATBEPKIAIOIINE 3aBUCHMOCTD
CKOPOCTH XMMHYECKOHN peaKIMH OT Pa3INdHbIX (haKTOPOB
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XMMHYECKOH peakluy OT MPUPOJIbI pearupyromux
BEILECTB HA IIPUMEPE B3aUMOJICHCTBUSI pAaCTBOPOB
THOCYNb(aTa HaTpuUs U XJIopuaa Oapusi, THOCYIb(aTa
HATPUA U COJSTHOM KUCIOTHI. 7. 3aBUCUMOCTb CKOPOCTHU
XUMHYECKOHN peakliu OT MPUPOIBI METAJUIOB IIPH UX
B3aUMOJICWCTBUU C COJISTHOM KUCIOTOM. 8. 3aBUCHMOCTD
CKOPOCTH XUMHYECKON PEeaKIHK OT MPUPOIbI KUCIOT
IIpU B3aUMOJICHCTBUM HX C Kelle30M. 9. 3aBUCUMOCTh
CKOPOCTH XMMHYECKOH peakuuu oT TeMieparypsl. 10.
3aBUCUMOCTh CKOPOCTH XUMHUUYECKON PEaKIU OT
KOHIEeHTpaluu. 11. 3aBUCUMOCTb CKOPOCTH
XUMHUYECKON PeaKIuu OT IJIONIAId COMPUKOCHOBEHHUS
pearupyromux BemecTB. 12. 3aBUCUMOCTb CKOPOCTH
XMMHYECKOHN peaklliy OT KaTajJu3aTopa

Xumuyeckne peakuuu B pacrtopax (10 u)

DIIeKTPOIUTUYECKAS
T CCOIIAAITUS

[lonsitTie 00  DJIEKTPOIUTHUYECKOM  JMCCOLMAIIHH.
DIIEKTPOJIUTHI H HEIJICKTPOJIUTHI. MexaHnu3m
JMICCOIUAITUI DIIEKTPOIMTOB C PA3IMUYHBIM XapaKTepOM
cBs3u. CTeneHb SJIEKTPOIUTHYSCKOW JIMCCOIHAIUH.
CuutbHBIC U CITa0bIe SJIEKTPOJIUTHI.

JemoncTpanuu. VcnbiTanue BEeUIECTB U UX PaCTBOPOB
Ha DJICKTPOIPOBOIHOCTh

JladopaTopubie ombiThl. 13. [[uccormarus cmaObx
3JICKTPOJIUTOB Ha IPUMEPE YKCYCHOM KUCIIOTHI.

Xapaxmepuzosambo HIOHATHS «OQJIEKTPOIUTUYECKAS
JMCCOLIMALIUSY, «AJIEKTPOIUTHD, «HEITEKTPOIUTHI.
Ycemanaenueams TPUYMHHO-CIIECICTBEHHBIE CBA3H MEXKIY
IIPUPOAOH IEKTPOIUTA U CTEHIEHBIO €0 AUCCOLUALIH.
Yemanaenueams TpPUYMHHO-CIIEACTBEHHBIE CBA3M MEXIY
TUIIOM XUMHUYECKOW CBSI3U B DJIEKTPOIUTE U MEXAHHU3MOM
€ro JUCCOLMALUY.
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7 OcHOBHbIE OCHOBHBIE TIOJIOKEHUS TEOPUM IJIEKTPOIUTUUYECKON | Xapakmepuzosams TOHATHUS «CTENEHb JUCCOLIMALIUNY,
MOJIOKEHUsI Teopuu | auccouuanuu. Kmaccupukanus MOHOB M UX CBOMCTBA. | «CHUJIBHBIC  DJICKTPOJNMTHI»,  «cladble  AJICKTPOIUTHI,
aneKTpoauTudeckor | KucioTel, OCHOBaHHMS M COJMM KaK JJIEKTPOIUTHL. WX | «KaTHOHBI», «AHUOHBID», KKUCIOTBDY), KOCHOBAHUS», «COIUY.
mucconuanuu (TO/]) | kaccudukanus u AMCCOLMALINS. Cocmagnsame ypaBHEHUS IEKTPOIUTUUECKON JUCCOLMALINT

JdemMoncTpanuu. 3aBUCUMOCTh 3JIEKTPONPOBOJHOCTH | KMCIIOT, OCHOBAHUW U COJIEH.
YKCYCHOM KHUCIOTBI OT KOHLEHTpauuu. J[IBwxkenue | Munrocmpuposams TpUMEPaMHU  OCHOBHBIE — TOJOXKEHHS
OKpAILIEHHBIX HOHOB B 3JIEKTPUYECKOM I10JIE. TEOPUH DJIEKTPOIIUTUUECKON JUCCOUALUN.
Paznuuambs ~ KOMIIOHEHTBI ~ JIOKA3aTeNbCTB  (TE3HCOB,
apryMeHTOB U ()OPMBI JOKA3aTEIHCTBA)
8—9 | Xumuueckue OO0mue XUMHYECKHE CBOKMCTBA KHCIOT: HW3MEHEHHe | Xapaxmepuzosamsb o0NUME XUMHYECKHUE CBOMCTBA KHUCIOT C
CBOICTBa KHUCIIOT B OKpacKy MHAUKATOPOB, B3aUMOJACHCTBUE C METAJJIaMH, | MO3UIIUN TEOPUU FIEKTPOIUTHUECKON TUCCOLUALIUH.
CBETE TEOpUU OKCHJIaMH M THUJPOKCHIAMU MeTaiioB U conaMmu. | Cocmasnsame MOJNEKYISpHbIE, IIOJHBIE U COKpallEHHbIE
JEKTpONUTHYECKOW | MosnekynspHble ¥ MOHHBIE (ITOJIHbIE M COKpAIIEHHbIE) | HOHHBIE YPAaBHEHUSI PEaKIUil C y4acTUEM KUCIIOT.
JUCCOLIAIUU ypaBHEHUS peakuuii. XuMUYeCKui CMBICI | Apeymenmuposams BO3MOXXHOCTb IMPOTEKAHUSI pEaKIUi C
COKPAIIEHHBIX  YPABHEHUW. YCIOBHA IIPOTEKaHUs | ydaCTHEM KHUCIOT HAa OCHOBe IpaBuia bepromie m  psna
peakuuii MeXJIy DJJEKTPOJIMTaMM [0 KOHIA. P | aKTHBHOCTH METAJLIOB.
AKTUBHOCTU METAJUIOB. 1Iposooumsb OMBITHL, TOATBEPKIAIOIINE XUMHUYECKHE
JlabopaTopubie onbiThl. 14. V3MeHeHHE OKpacku | CBOMCTBA KUCIIOT, C COOJIIOICHHEM MPABHUI TEXHUKH
WHIUKATOPOB B  KHUCIOTHOW cpene. 15.Peakmus | 6e30macHOCTH.
HElTpanu3auu  pacTBopa MIENOUM  pa3inuuHbIMU | Habnrooams M onucbléams PEaKMK ¢ y4aCTUEM KHUCIIOT C
kucinoramu. 16. Ilonyuenne ruapokcuaa meau(ll) u ero | HoMoIIBI0 PyCCKOTo (POAHOIO) A3BIKA U S3bIKA XUMUU
B3aUMOJICHCTBHUE C PA3IMYHBIMHU KACIOTaMH.
17. BsauMoneicTBUE CHIBHBIX KHUCIOT C OKCHIOM
memu(ll).  18-20.  BsammopelcTBHE  KHUCIOT  C
metautamu. 21. KauecTBeHHass peakiusi Ha KapOoOHAT-
noH. 22. [Tonydenue CTyaHsI KpEMHUEBOU KHUCIOTHI.
23. KauecTtBeHHas peakuus Ha XJIOPHA- WU Cyab(aT-
HOHBI
10 XUMHUECKHE O6mue XUMUYECKUE CBOIICTBA menouel: | Cocmagnsames MONEKYJISPHbIE, TOJIHBIE M COKpAILEHHBIE
CBOMCTBA OCHOBAHHUM | B3aUMOJICUCTBUE C KUCIOTAMU, OKCUJIAMHU HEMETAJIOB, | MOHHBIE YPABHEHHS PEAKLIHMI C yHaCTHEM OCHOBAHHMIA.
B CBETE TEOPUHU COJISIMHU. Ob6mue XUMHUYECKHE CBOMCTBA | Apeymenmuposams BO3MOKHOCTb IMPOTEKaHHsI peaKkUuid ¢
3JIEKTPOJIUTUYECKON | HEpACTBOPUMBIX  OCHOBAHUM:  B3aUMOJEICTBHME  C | yYacTHEM OCHOBaHUM Ha OCHOBE npaBuiia beproinie.
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JUCCOLIAIIU KHCJIOTaMH, Pa3JIOKEHUE IIPU HAarPEBAHUH. IIposooums  ONBITHI, TMOATBEPKAAIOIINE XUMHUYECKHE
JlaGopaTopubie onbIThl. 24. lV3MeHeHHWE OKpPAacKH | CBOWCTBA OCHOBAaHUU, C COONIIOJIGHHEM TPaBUI TEXHHUKHU
MHIMKATOPOB B ILEJI0YHOU cpenie. 25. B3aumopeiicTsue | 6e30macHOCTH
niesoyeil ¢ yriekucnbiM ra3oMm. 26. KadectBeHHas | Habniooams U onucvliéams peakliud C y4aCTHEM KHCIIOT C
peakiuss Ha KaTuoH ammoHus. 27. IloimydyeHue | MOMOIIBIO PYCCKOTO (POJHOIO) SI3bIKA U SI3bIKA XUMUU
ruapokcuia meau(Il) u ero pasnoxxenue
11 XUMHAYECKHE OO0mue XUMUYECKHE CBOMCTBA CPETHUX COJIEH: Xapaxmepuzosams 00IIME XUMHUYECKHE CBOWCTBA COJIEH C
CBOMCTBA COJIEH B B3aMMOJCHUCTBUE C KUCIOTAMU, IIET0YAMH, COJISIMU U MO3UIUKA TEOPUU IJEKTPOITUTUYECKON TUCCOLIUALIUH.
CBETE TEOpUHU MeTajuiaMu. BzaumoneiicTBue KUCIbIX cosiet co Cocmasname MOJNEKYISpHbIE, IOJIHbIE W COKpalIEHHbIE
3JIEKTPOJIUTUYECKON | LIEI0YaMHU. VMOHHBIE YPABHEHUS PEAKLUM C yIaCTUEM COJIEH.
JUccouHanuu JlaGopaTtopuble onbIThbl. 28.  B3aumoneiictBue | Apeymenmuposams BO3MOXKHOCTh NMPOTEKAHUS pEakUui ¢
KapOoHaToB ¢ kuciaoramu. 29. [TonydyeHne ruipokcuaa | ydacTUeM cojiel Ha OcHOBe MpaBuiia beproute.
xene3a(lll). 30. BzaumoneiicTBue xene3a ¢ pacTBOpoM | [Ipogooums  ONBITHI,  MOATBEPXKIAIOIINE  XUMHUYCCKUE
cynbdara meau(Il) CBOIWCTBAa COJe, C COOMIOJIECHUEM TMPaBUI TEXHHUKHU
0e30omacHoCTH.
Habnwoams n onucvleames peakuum C ydacTHEM COJIeH ¢
MTOMOIIIbIO PYCCKOTO (POJHOT0) SI3bIKA U SI3bIKA XUMUU
12 [TonsTHE O Iunponus, xak OOMEHHOE B3aUMOJCWCTBUE CONel ¢ | Ycemauaeiuéamv 3aBUCHMOCTh MEXKIY COCTaBOM COJMH M
TUJIPOJIN3E COJIeH BOooM. ['Maponu3 comm CUIILHOTO OCHOBAaHHS W CIabo# | XapaKTepoM THIIpOIu3a
KUCIOTBL. ['maponu3 comum cnaboro OCHOBaHMA U | AHanusupoéams CpeAy pacTBOpa COJMM € HOMOIIBbIO
cuibHOM kucnotsl. [lkana pH. WHIUKAaTOPOB
demoncTpanuu. OmnpeneneHue xapakrepa cpeisl B | [Ipocnosuposams THI THIPOIN3A COINM HA OCHOBE aHAIU3a
pacTBopax coseil. ero Gopmysl
13 [IpakTrueckas CBoiicTBa KHCIIOT, OCHOBaHWH, OKCHUJIOB M COJIe B | Yuems oOpamatrbcs ¢ jgabopaTOpHBIM OOOPYIOBAaHHEM H
pabora 1. PemieHue | cBeTe TEOPUU DIEKTPOIMTHYECKON [WCCOLMALIMMA U | HATpEBaTeNbHBIMU  NMPUOOpPaMH B COOTBETCTBHH  C
SKCIEPUMEHTAIIbHBIX | OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM. MPaBUJIAMU TEXHUKH O€30MMaCHOCTH.
3ajjad = MO0 TeMe Habnwoams cBOWCTBA 3IEKTPOIUTOB W TPOUCXOMSIIUX C
«ONEeKTPOIUTHYECKA HUMH SIBJICHUH.

S gucconuanus»

Habnwooams W onucvléamv  peakuu C  y4yacTUEM
AJIEKTPOJIUTOB C ITOMOIIBIO €CTECTBEHHOrO (PYCCKOTO WA
POITHOT0) SI3bIKA U SI3bIKa XHMHH.

Dopmynuposamp BBIBOABI 10 PE3yJbTaTaM IPOBEICHHOIO
IKCIIEPUMEHTA
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14 O060061eHure 1 cucTeMaTH3alus 3HaHu| 110 TeMe «XHMMUYEeCKHe PeaKIMK B paCTBOPaX AJICKTPOIUTOBY
15 KonTponbhas pabora 1 mo Teme « XMMHUYECKUE PEAKIIMH B PACTBOPAX DJICKTPOIUTOBY
HemeTasibl M UX coequHeHud (25 4)
16 Ob6mwas CtpoeHue aTOMOB HEMETAJIOB U UX MOJIOKEHUE B Obvscuams, 4TO TAKOE HEMETAIUTBI.
XapaKTepUCTUKA [Teproanueckoii cucreme. Psn CpasHueams ajNIOTPOIHBIE BUAOU3MEHEHHUS KUCIOPO/IA.
HEMETAJJIOB 3JeKTpooTpuLaTenbHOCTU. Kpucrammueckue pemeétku | Packpbliéams TPUUUHBI aJUIOTPOIUU.
HEMETAJUIOB — IPOCTHIX BEIIECTB. AJJIOTpOIUS U €& Xapaxmepuzoeams XUMHUYECKHE DJIEMEHTHI-HEMETAJUIBI U
npuunHbl. @u3ndeckue cBoiicTBa HemeTaioB. O0LMe | MPOCThIE BElIeCTBA-HEMETAUIBI: CTPOCHUE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA HEMETAJJIOB: OKUCIIUTENIbHBIE U | XMMHUYECKHE CBOMCTBA HEMETAIIIOB.
BOCCTAHOBUTEJIbHBIE. Obvsacuamo 3aBUCUMOCTb OKHCIIUTENBHO-
Jdemoncrpanun. Kosmtekuuss HeMeTamioB. MoOJENnu | BOCCTAHOBUTENIBHBIX ~ CBONCTB (MM MpeocKa3vléamo
KPUCTAJUTMUECKUX PEHIETOK HEMETAJUIOB: aTOMHBIE M | CBOWCTBA) SJEMEHTOB-HEMETAJIOB OT WX TOJOXKEHUs B
MoJeKyJsspHble. O30HATOpP W MPHUHIMMIBI ero padotsl. | [lepuomudeckoil cucremMe XuMudeckux aiemeHtoB JI. .
l'openue HemeTammoB — MPOCTHIX BELIECTB: cepbl, | MeHaeneena.
¢dochopa, 1peBecHOro yris. Yemanasnueamb TPUUMHHO-CIENCTBEHHBIE CBSI3U MEXKIY
CTPOGHHEM  aToMa, XHUMHYECKOM  CBSI3bl0,  THUIIOM
KPUCTAJUIMYECKON PEIIETKN HEMETANIOB U UX COEJUHEHH,
uX (QU3NYECKHUMH CBONCTBAMH.
/Jloxazvieamb OTHOCUTENBHOCTh TOHATHH «METAID» U
KHEMETAILI»

17 Ob6mas lamorensl, cTpoeHHe WX aTOMOB U  MOJEKYN. | Xapakmepu3oeams cTpoeHUE, GU3NUYECKUE U XUMUYECKUE
XapaKTEePUCTHKA dusnueckue U XUMUYECKHME CBOMCTBA TaJOTCHOB. | CBOMCTBA, MOJIyYE€HHWE U MPUMEHEHHUE TajoreHOB B IUJIaHE
snemeHToB VIIA 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB TaJOr€HOB B | OOIIET0, 0OCOOCHHOTO U €TMHUYHOTO.

CPYIIIBI — 3aBUCUMOCTH OT HUX nonoxeHuss B Ilepuoanueckoit | Yemanaénueames TPUUMHHO-CIEICTBEHHBIE CBA3U MEXIY
raJIoreHoB cuctemMe. HaxokneHue rajioreHOB B MPUPOAEC U HUX | CTPOGHHEM  aToMa,  XHUMHYECKOW  CBS3BIO,  THUIIOM
nojlyuyeHue. 3HaueHHe U IPUMEHEHHUE TaJOreHOB. KPUCTAJUTMYECKON PEMIETKU TaIOT€HOB, X (DU3HUYECKUMU U
Jdemoncrpanun. OOpa3ibl TajlOreéHOB — MPOCTHIX | XUMHUYECKUMHU CBOMCTBaAMH
BEILECTB. B3auMozaeicTBUE TaIOT€HOB C METAJJIaMHU.
BriTecHenue xiopa OpoMoM WM MOJa U3 PaCTBOPOB UX
coJiei

18 CoenvHenus ["anoreHoBoOpPOIBI M COOTBETCTBYIOUINE UM KUCIOTHL: | Xapakmepuzoéams COCTaB, (PU3MYECKHE M XHUMUYECKHE

rajoreHoB IJIaBUKOBAs, CoJIsHAA, OpOMOBOJOpPO/IHAs, | CBOMCTBa, MONy4eHHE U  MPUMEHEHHE COEeIMHEHUN
MOJIOBOJOPOAHASL. l"asioreHugpl. KauecTBeHHBIE | TaJOT€HOB C MCIOJIB30BAHUEM PYCCKOTO (POJHOrO) A3bIKA U
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peakuu Ha rajJoreHu-HOHBI. [Tpumenenue
COEIMHEHUI raJIoreHOB U UX OMOJIOruYecKasi posib.
JdemoncTpauus. Komwieknus NpUPOIHBIX COECIWHEHUI
XJIopa.

JlaGopaTopHble onbIThl. 31. Pacno3naBanue
raJlOreHU/I-HOHOB

SI3bIKA XUMHHU.
Hasvieams coenuiHeHHs TajJOr€HOB IIO
cocmasnsimes HOPMYITBI 10 KX HA3BAHUIO
Yemanasnueams TPUUMHHO-CIICACTBEHHBIC CBS3U MEXKIY
XUMHYECKON CBSI3bI0, THUIOM KPUCTAJUTMUECKON PEIIeTKU
COCJIMHCHHI TaJIOTeHOB, UX (PH3UYECKUMH U XUMUYECKUMU
CBOMCTBaMHU.

Ilposooums, Habawooams W ONUCLIBAMb XUMHUYECKHMA
IKCIIEPUMEHT 10 pPACIIO3HABAHWIO TAJOTCHU-UOHOB C
cOOJTI0/IEHNEM TTPaBUJI TEXHUKU O€30MacHOCTH.

Buvinonnams pacueTsl 1O XUMHUYECKMM (opmynam u
YpaBHEHUSM  pEaKIHii, MPOTEKAIONIMX C  y4acTHEM
COEIMHEHUHN TaJIOr€HOB

bopmyne wu

19 [IpakTuueckas ConsHas KHCIOTa — CHJIBHBIN 3JeKTponuT. TunudHele | Ymems obOpamarbes ¢ 1a00paTOpHBIM 00OpYIOBAaHUEM U
pabora 2. peakuuu KUCJIOT: B3aMMOEHCTBHE C METallJlaMH, | HarpeBaTeNbHBIMU ~ NPUOOpaMM B COOTBETCTBHUH  C
«3yueHne cBOMCTB | OCHOBHBIMHU U aM()OTEpHBIMH OKCHUJaMH, OCHOBAHUSIMU | TIPaBUJIAMHU TEXHUKU OE€30M1aCHOCTH.

COJISTHOM KHCIIOTBI» | U aM(pOTepHBIMH TUAPOKCHIAMU, consiMu. | Habntooams CBOWCTBA AJEKTPOIUTOB U MPOUCXOMASIIUX C
KauecTBeHHas peakuuys Ha XJIOPHUI-HOH. HHUMMU SIBJICHUU.
Habnrwoams wm  onucvieamv  peakuu C  y4acTHEM
AJIEKTPOJIUTOB C MOMOILBIO €CTECTBEHHOI'0 (PYCCKOro WIIH
POIIHOTO) SI3bIKA U SI3bIKA XUMUHU.
@opmynuposamb BBIBOBI MO Pe3yJbTaTaM IPOBEJIEHHOIO
HKCIIEPUMEHTA

20 Ob6mas O6mas xapakrepucTrka 31eMeHToB VI A — rpymimsl. Jlasamb OOILIYyI0 XapaKTEpUCTUKY aTOMaM, IPOCTHIM

XapaKkTepUCTHUKA Cepa B nnpupoze u e€ noiaydeHue. AJUIOTpOIHbIE BEIIECTBAM M COEIMHEHHUSAM XaJIbKOT€HOB B 3aBUCUMOCTH OT

siemeHToB VI A -
xanbkoreHoB. Cepa

MOJM(UKALUY Cepbl U UX CBOMCTBA. XUMUYECKHE
CBOMCTBA CepBI U €€ IPUMEHEHUE.

JdemoncTpaunu. B3zanmoaencTBue cepbl C METalIaMU.
I'openue cepsl B kuciopoae

ux nonoxxeHus B Ilepuonuyeckon cucreme.
Xapakmepuzoséams CTpOCHHE, AJUIOTPONHUA, (HU3NUECKUE U
XUMHUYECKHE CBOMCTBA, MOJIyYE€HUE U IPUMEHEHUE CEPBI.
Yemanasnueams TPUYMHHO-CICACTBEHHBIE CBI3U MEXAY
CTPOGHHEM  aTOMa, XHMHYECKOM  CBS3bIO,  THUIIOM
KPUCTAUIMYECKOW pemETKU cephl, €€ (PU3nUecCKuMu u
XUMUYECKUMHU CBOWCTBaMH.

Boinoansms  pacy€Tel 1O XMMHYECKUM QopMmynam u
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YPaBHEHHUSM PEAKIUH, MPOTEKAIOIINX C YIaCTHEM CEPBHI.
IIposooums, Habawooams W ONUCLIBAMb XUMUYECKHMA
9KCIIEPUMEHT 10 TOPEHUIO CePhl Ha BO3AYXE U B KUCIOPOJIE
C COOJTIOJICHUEM MPABUJI TEXHUKH 0€3011aCHOCTH

21

CepoBonopon u
CyIbOUIBI

CepoBOAOPO: CTPOSGHUE MONEKYNbI, (U3UUECKUEe U
XHUMHYECKHe, oy4yeHrne u 3HaueHune. CepoBogopoHas
kuciora. Cynbpuapl U ux 3Ha4eHUE. JIroMuHOPOPHI.
Jemoncrpanus. Komnekuus cynsGuaHbIX pya.
KauecTBeHHas peakuus Ha CyabGUI-HOH

Xapaxmepuzoéams cocTaB, (U3NUYECKUE W XUMUYECKHE
CBOMCTBA, NOJIyYEHHE M NMPUMEHEHUE COEAUHEHHM Cephbl B
CTENIEHU OKHUCIEHUS —2 C UCHOJIb30BAaHUEM PYCCKOrO
(pomHOTO) A3BIKA U A3bIKA XUMHH.

Haszvieamv coequueHus cepbl B CTENEHU OKUCICHUS —2 IO
dbopmyne u cocmasnams GOPMYITBI IO KX HA3BAHUIO.
Cocmagnames  MONIEKYISPHBIE W  WOHHBIE ypaBHEHUS
peakuuid, XapakTepU3YIOIIUE XHUMHYECKHE  CBOMCTBa
COEIMHEHUI CEPBI B CTENIEHU OKUCIEHUS —2.

Onucvleams MIPOLIECCHI OKHCJICHHSI-BOCCTAHOBJICHMUS,
onpeoensimb OKUCIUTENb U BOCCTAHOBUTEb U COCHABIAMD
AJICKTPOHHBIN OajaHC B PEaKIUAX C ydacTHUEeM CEPHl B
CTENICHU OKUCIIEHUS —2.

Yemanaenueams TPUUMHHO-CIIEICTBEHHBIE CBSI3HM MEXIY
XUMHUYECKOM CBS3BIO, TUIIOM KPUCTAJUIMYECKOW PEHIETKU
COCIMHEHHN cepbl, MX (U3HUUECKUMU U XUMUYECKUMU
CBOMCTBaMU

22

Kucnoponusie
COCJIMHEHHS CepPhI

Oxkcupn cepoi(IV), cepHucras Kuciaora, CyabQUTHI.
KauecTBeHHast peakiyst Ha Cylb(UT-HOH.

Oxcun cepri(VI), cepHas kuciota, Cyiab(arsl.
Kpucramnoruaparsl. KauecTBeHHas peakuus Ha
cynbdar-HoH.

JemoncTpanuu. O6eciBeunBaHNe OKPALICHHBIX
TKaHEe! U [IBETOB CEPHUCTHIM Ira3oM.

BzaumopeiicTBre KOHIIEHTPUPOBAHHON CEPHOI
KHCJIOTHI ¢ Meplo. OOyrnuBaHue OpraHMyecKuX

3anucvieamb  QOpPMYNBI OKCHJIOB CEpBl, HA3bl6AMb WX,
Onucevléams CBOMCTBA HA OCHOBE 3HAHMM O KHUCIIOTHBIX
OKCHJaXx.

Xapaxkmepuzoeams cocTaB, (U3NYECKUE U XUMUYECKHE
CBOICTBA CEpHOM  KHCIOTBI Kak  JJIEKTPOJIUTa C
UCIIOJIb30BAaHUEM PYCCKOTO (POIHOro) s3blKa U sI3bIKa
XUMUHU.

Cocmagname  MONEKYISIPHBIE W  WOHHBIE  ypaBHEHUS
peaKuMid, XapaKTEPU3YIOIIMX XUMUUYECKUE CBOWCTBA CEPHOU
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BEIIIECTB KOHIIEHTPUPOBAHHON CEPHON KUCIOTOM.
JlabopaTopHbIe ONBITHI.
32. KauecTBEeHHbIE peaklluu Ha CY/Ib(aT-nOHBI.

KHUCIIOTHI.
Pacnosznaeams cynbhaT-uoHsbl.

Xapaxmepuzosamb CBOWCTBA KOHIIEHTPUPOBAHHOHN CEpHON
KUCIIOTBl KaK OKHCIHUTENS C HCIONBb30BAaHUEM PYCCKOTO
(poaHOro) A3bIKA U A3bIKA XUMHH.

Cocmaesnamo ypaBHEHUS OKHUCJIUTEIILHO-
BOCCTAHOBUTCIIBHBIX ~PEAKIMH METOJOM  JJICKTPOHHOI'O
OastaHca.

Bovinoanams  pacu€tel 10  XUMHUYECKHM (opmynam "
YPaBHEHUSIM pPEaKIMi, MPOTEKAIOUIUX C yYaCTHEM CEpHOMU
KHUCJIOTBI.

Habnwoams 1 onucvleams XAMHAYECKHH SKCIIEPUMEHT

23 [IpakTrueckas CepHass KucjIOTa — CHJIBHBIN 3yekTponuT. CBoicTBa | Yumems oOpamarhcsi ¢ Ja0OpaTOpHBIM OOOPYIOBAaHUEM U
pabora 3. pa30aBICHHON CepHOWM KHUCIOTHI, Kak TUIUYHOHN | HAarpEeBaTeNbHBIMU  MPUOOpaMH B COOTBETCTBHH  C
«I/I3yqu1/Ie CBOfICTB KHCJIOTHI: BSaHMOI[efICTBI/Ie C METall1aMH, OCHOBHBIMH U HpaBI/IJ'IaMI/I TCXHUKN 6630HaCHOCTI/I.

CEPHOMN KHCIIOTBD» aM(pOTEepPHBIMU OKCHJIAMH, OCHOBaHUSAMHU u | Habatooams CBOWCTBA SJEKTPOJIIUTOB M TPOUCXOSIINAX C
aMpOTepHBIMU TUIPOKCHUIAMH, CONsIMU. KauecTBeHHas | HUMH SBJICHUH.
peaxius Ha Cynb(ar-uoH. Habniooams w  onuceiéams  peakuu C  y4acTHEM
AJICKTPOJIUTOB C TMOMOIIBI €CTECTBEHHOT'O0 (PYCCKOTO WU
POIHOTO) S3bIKA U S3bIKA XUMUHU.
@opmynuposamb BBIBOJBI 10 pe3yJbTaTaM MPOBEJICHHOIO
JKCIIEPUMEHTA
24 | Oomasn OO61mmas xapakTepucTuka 31eMeHToB VA rpynmsl. A30T, | /Jaéams 0OOIIYI0 XapakTePUCTUKY aTroMaM, MPOCTHIM
XapaKTepI/ICTI/IKa CTpOGHI/Ie aToMa 158 MOJ'ICKYJ'II)I. CDI/I3I/I‘-I€CKI/I€ 1 | BEUIECCTBAM U COCIMHCHUSIM IMHHUKTOI'€HOB B 3aBUCHUMOCTU
XUMHYSCKUX XMMHYECKHE CBOMCTBAa M MPUMEHEHHE a30Ta. A30T B | OT UX nojoxeHus B [lepuoguyeckoil cucreMe.

9JIEMEHTOB VA
rpynnsl. A30T

IPUPOJIE U €0 OMOIOruYecKas polib.
JdemoncTpanus. J[uarpamma «CoctaB BO3LyXay.
BuneodparmenTst u ciaiiasl «[Ituusu 6a3apsi»

Xapaxmepuzoeams cTpoeHUe, GU3NUECKUE U XUMUYECKUE
CBOMCTBa, TMOJNyueHHE W  MNpPUMEHEHHEe  a30Ta C
HCIIOJIb30BAaHUEM PYCCKOTO (POIHOrO) s3bIKa U sI3bIKa
XUMHH.

Has3zvigams coenuueHus a3ora mo GopMyse U cocmagiams
(hOpMYITBI 110 MX Ha3BAHUIO.

Ycemanasnueames TPUYMHHO-CIEACTBEHHBIE CBS3U MEXIY
CTPOCHUCM aTOMa U MOJICKYJbI, BUAOM XUMHYECKOU CBA3H,
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TUIIOM  KPUCTAJUIMYECKOM  peIETKH a30Ta U ero
(bU3NYECKUMHU U XMMUYECKUMU CBOHCTBAMH.

Buvinonnams  pacuétel 10  XUMHUYECKMM (opmynam U
YPaBHEHMSIM PEaKLUi, IPOTEKAIOIIUX C y4acTHEM a30Ta

25

Ammvuak. Conu
aMMOHUA

AMMUak, CTpoeHue MOJNIEKYIIbI U (PU3HUECKUE CBOICTBA.
AMMMaYHasi BOJIa, HAIIATBIPHBIA CHOUPT, TUIAPAT
aMMHaKa. JloHOpHO-aKLIeNTOPHbBIN MEXaHU3M
o0Opa3oBaHMs KaTHOHa aMMOHHS. BoccTaHOBHTETbHBIC
CBOMCTBA aMMHaKa.

Conmun ammoHus W uX npuMeHeHue. KaudecTBeHHas
peakuusi Ha KaTHOH aMMOHHUSL.

Jemoncrpanumn. Ilonyyenue, cobupanue u
pacrno3HaBaHue aMMuaka. Paznoxkenue Ouxpomara
aMMOHMUSL.

JlabopaTopHble ONBITHI.

33. KayecTBeHHas peakiys Ha KATHOH aMMOHUS

Xapaxmepuszosamu COCTaB, CTPOECHHUE  MOJIEKYJIbI,
duznueckne ¥ XHUMHYECKHE CBOWCTBA, IMONYYCHHE U
INPUMEHEHHE aMMHaka C HCIOIb30BAaHUEM PYCCKOTO
(poaHOro) s3bIKA U SI3bIKA XUMUHU.

Ha3zvigams conmu aMMoHHSA TI0 GopMyJaM U COCMABIAMb
(hOpMYITBI 110 X Ha3BAHUSIM.

3anucvieamby ~ MOIEKYJSpHbIE W  HOHHBIE  YPaBHEHHS
peakuui, XapakTepU3yrollMe XUMHYECKHE  CBOMCTBa
aMMHaKa M coJeil aMMOHHUSI.

Cocmaenams YpaBHEHUS OKHUCJIUTEIBHO-

BOCCTAHOBUTENIBHBIX pEaKUUid € ydyacTUEM aMMHaka ¢
MTOMOIIBIO JIEKTPOHHOTO OajaHca.

Ycemanasnueams TpUYMHHO-CIEACTBEHHBIE CBA3H MEXAY
BUJIAMM XMUMHUYECKUX CBS3€H, THUIAMM KPUCTAIUIMYECKHUX
pEeIETOK aMMHaKa U cojiell aMMOHUS M UX (PU3NYECKUMH U
XMMHYECKUMHU CBOMCTBAMH.

IIposooums, Habniooams W OnUCLIGAMb  XUMHUYECKUN
SKCIIEPUMEHT 110 pPAclO3HABAHMIO HOHOB aMMOHHS C
COOJIIOJICHNEM MPaBUJI TEXHUKU 0€30MacHOCTH.

Bvinonnams  pacy€Tel 1O XHMMHYECKUM (opmynam u
YpaBHEHUSM PEaKIUi, MPOTEKAIIIUX C YYaCTHEM aMMHUaKa
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26 [IpakTnueckas [Tonyuenue, cobupanue u pacrno3HaBaHHE aMMHUAKa. IHlonyuams,  cobupamv W pacnosHasams  aAMMHUAK
pabora 4. N3ydyeHne pacTBOPUMOCTH aMMHAKa B BOJE U Obpawamvca ¢ 1aOOpaTOPHBIM ~ 00OpYIOBaHHEM U
«[lonyuyenue XapaKTepUCTHKAa OCHOBHBIX CBOMCTB I'MJlpaTa aMMHUaKa. | HarpeBaTeIbHBIMM ~ NpuUOOpaMu B COOTBETCTBHM  C
amMMmuaka 1 u3ydenue | KauectBeHHas peakuus Ha KATHOH aMMOHUS MpaBHJIaMU TEXHUKH O€30MMaCHOCTH.
€ro CBOMCTB» Habniwoams 1 onucviéams XUMUYECKUN 3KCIIEPUMEHT C

MTOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUHU.
@opmynuposams BBIBOJBI 10 Pe3yJbTaTaM IPOBEJAECHHOIO
HKCIEPUMEHTA.

Compyonuuames B TpoIecce YYEeOHOro B3aMMOJEHCTBUS
pu paboTe B rpyImax

27-28 | Kucnopoaconepxany | OKCHABI a30Ta: HECOIE00Pa3yIOIINE U KUCIOTHEIE. Xapakmepuzosams coctaB, (U3MYECKHE H XUMHUYECKUE
Y€ COCIMHEHUS A30THCTast KUCIIOTA U HUTPUTHI. CBOICTBA, IOJyYE€HHWE M IPHUMEHEHHE OKCHJIOB a30Ta C
azora A30THas KUCIIOTa, €€ oJyuyeHue U cBoicTBa. HUTpaThl. | HCIONB30BaHMEM pPYCCKOro (POOHOro) s3bIKa M SI3bIKA

JdemoncTpanuu. Bzanmoneiicreue
KOHIICHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEJBIO.
I'openue uépHoro nopoxa. Paznokenune HuTpaTa Kanus
Y TOPEHUE IPEBECHOI0 YT OJIbKa B HEM.

JlaGopatopublie onbiThbl. 34. XUMHYECKHE CBOWCTBA
A30THOM KUCIOTHI, KaK 3JIEKTPOJIUTA

XUMHH.
Cocmasnamo
peakuii, XapakTepu3yrlue
OKCHJIOB a30Ta.
Yemanasnueams TpUYMHHO-CIIEACTBEHHBIE CBS3U MEXAY
BUJIOM XUMHUYECKOW CBSI3M, THUIIOM KPUCTAJUTMYECKON
pemIETKH OKCHJIOB a30Ta © WX (U3NYECKUMH H
XUMHYECKUMHU CBONCTBaMH.

Xapaxmepuzoéams cocTaB, (U3NUYECKUE W XUMUYECKUE
CBOMCTBA a30THOM KUCJIOTHI KaK 3JEKTPOJIUTA, MPUMEHEHUE
C HCIOJB30BAaHUEM PYCCKOro (POTHOTO) sI3bIKa W S3bIKA
XUMHH.

3anucvigams ~ MOIIEKYNSIpHbIE U HOHHBIE
peakiuii, XapakTepu3yollue XHUMHUYECKUE
a30THOM KUCJIOTHI KaK JIEKTPOJIHTA.
IIposooumsv, HabA0Oams W ONUCLIBAMb XUMHUYECKUN
SKCIEPUMEHT, XapaKTEPU3YIOIIMA  CBOWCTBA  a30THOMU
KHUCIIOTHl KaK »JJIEKTPONIUTA, C COOJIOJCHHEM MpaBHII
TEXHHKHU 0€30IMacHOCTH.

MOJICKYJIAPHBIE W HMOHHBIC
XHUMHWYCCKUC

ypaBHEHUSA
CBOMCTBA

YpaBHEHUSA
CBOMCTBA
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Xapaxkmepuzoeams a30THYIO KUCTIOTY KaK OKUCIUTEIb.
Cocmasname ypaBHEHUS OKHCIIUTENBHO-
BOCCTAaHOBUTEIHHBIX peaxIui, XapaKTEePU3YIOITUX
XUMHUYECKHE CBOICTBA a30THOM KUCIOTHI KaK OKUCITUTENs, C
MTOMOIIIBIO 3JIEKTPOHHOTO OanaHca.

Ilposooums, Habnooams W ONUCHIBAMb XUMHYECKHUI
SKCIEPUMEHT, XapaKTepU3YIOUIMA  CBOWCTBA  A30THOMU
KHUCTIOTHI KaK OKUCIIUTEINS, ¢ COOTIOICHIEM MPaBUI TEXHUKU
0e3011acHOCTH

29 ®octop u ero ®octhop, crpoenne atoma u amtorponus. Dochunsl. | Xapakmepuszoeams cTpoeHue, alIOTpoNHio, Gpusndeckue u
COEMHEHUS @®ochun. Oxcun docdopa(V) u oprodochopHas | XUMUUECKUE CBOWCTBA, MOJyYeHUE U TpUMeHeHune pocdopa
KHUCJIOTA. docdarsr. ®dochopHbie  yAOOpEeHUS. | C UCIOJIB30BAaHUEM PYCCKOro (POIHOrO) si3bIKa U SI3bIKA
WucexkTumas!. XUMHUH.
JemoncTpanuu. O6pa3iisl IPUPOAHBIX COEANHEHHH CamocTosATeNnbHO onucvigams cBoiicTBa okcul Gocopa(V)
dbocdopa. 'operne pocdhopa Ha Bo3ayxe U B KaK KHCJIOTHOIO OKCcHIa W CBoicTBa opTodochopHoit
kuciopoze. [Tomydenne 6enoro ¢pocdopa u UCTIBITAHUE | KACTOTHI.
€ro CBOMCTB Hnnrocmpuposamuo OTH CBOMCTBA YpaBHEHHUAMU
JlabopaTopHble onbIThl. 35.KauecTBEeHHBIE peaKIMU COOTBETCTBYIOLUX PEaKLUH.
Ha (ocdar-uoH Ilposooumsv, HabnOOamMv ¥ ONUCHIBAMb XUMHYECKHUI
HKCHEPUMEHT C  COOJIOZACHHEM  MpaBUI  TEXHHUKH
0€30I1aCHOCTH.
Pacnosznasams dhocdar-nonsl
30 Obmas OO6mas xapakTepucTuka 31eMeHToB |V A- rpymnmnsr: Jasams 0O0OUIYI0 XapaKTEPUCTUKY AaTOMaM, IPOCTBIM
XapaKTepUCTHKA 0COOEHHOCTH CTPOCHHUS aTOMOB, TIPOCTBIX BEIIECTB H BEIIECTBAM U COCIUHEHHSM d3JeMeHTOB IV A- rpynmbl B

snemeHToB IV A-
IPYIIBL. YTIEpos

COE/IMHEHMI B 3aBUCUMOCTH OT IOJIOKEHHUSI JIEMEHTOB
B [lepuonnueckoii cucreme. Yriepoa. AJIOTPOIHbIE
Mou(UKanuU: anmas, rpagut. AMopGHBIN yriepoa u
€ro copTa: caXka, aKTUBUPOBAHHBIN YTOJb. AICOpOIIHS.
XuMHYeCKHE cBOMCTBA yriiepona. Kokcoxumuyeckoe
IIPOM3BOJICTBO H €ro npoxykuus. KapOumbr.
Hemoncrpanuu. Komnekius «OOpa3ibl TPUPOIHBIX
coequHenuit yraepona». Iloprper H. JI. 3enunckoro.
[Toryomenne akTHBUPOBAHHBIM YIVIEM PAaCTBOPEHHBIX

3aBUCHUMOCTH OT MX MojoxeHus B [lepuoauyeckoil cucreme.
Xapaxmepuzoéams CTpOEHUE, AIIOTPOIHUIO, (PU3UYECKHE U
XUMHUYCCKUEC CBOfICTBa, nonyquHe )41 HpI/IMeHeHI/Ie
amop(HOro yriepoga M €ro COpTOB C HCIOIb30BAHHEM
pyccKoro (pOAHOrO) SI3bIKa U S3bIKa XUMHUH.

Cpasnueamsv CTpOCHUE U CBOWMCTBA aliMa3a U rpaduTa.
Onucvléams OKHCIUTEIBHO-BOCCTAHOBHUTEILHBIE CBOWMCTBA
yriaepona.

Ilposooumsb, Habn0Oamv W ONUCHIBAMb  XUMHYECKHUI
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BC€IICCTB HUJIU I'a30B. YCTpOﬁCTBO IIpoOTHUBOra3a

SKCIICPUMECHT C CO6J'IIOI[CHI/I€M TEXHUKH

0e300acHOCTH

MpaBuII

31

Kucnopoaconepxai
W€ COeINHEHUS
yriepoja

Oxkcua yraepona(ll): crpoenre MoneKymbl, MOTYYCHUE
u ero cpoicrBa. Oxcun yraepona(IV): crpoenue
MOJIEKYJIbI, IOJIYYEHHE U €ro CBOMCTBA. YTOJIbHas
kuciora. ConM  YrolbHOW KHCIIOTBI: KapOOHAThl U
ruipokapOoHaTel. TexHuyeckas U MUIleBas coja.
JlabopaTopHbIe ONBITHI.

36. Ilony4yeHnue u CBOWMCTBA YrOJIBHON KUCIOTHI.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH

Xapaxmepuzoeamv CcOCTaB, (PU3NUECKUE W XHUMHYECCKHE
CBOICTBa, MONTYYEHHE U MPUMEHEHUE OKCHIOB yIiepoja C
HCIIOJIb30BAaHUEM PYCCKOTo (pOJIHOro) si3blKa U  sI3bIKa
XUMHH.

Ycemanasnueames TPUYMHHO-CIEACTBEHHBIE CBS3U MEXIY
BHUJIAMH XMMHYECKUX CBsI3€i, TUNAMH KPUCTAILTUYECKHX
peméTok OKCHUIIOB  yrjiepoaa, WUuX (Qusnyeckumu U
XUMHYECKUMHU CBOMCTBAMH, a TaAKXKe IPUMEHEHHUEM.
Cobnooams  TpaBuiIa TEXHUKH  0OE30MACHOCTH
WCIIO0JIb30BAaHUU TIEYHOT'O OTOTICHHUS.

Oka3viéams TEPBYIO MOMOIIb MPU OTPABICHUH YrapHBIM
ra3om.

Xapaxmepuzoeams coCTaB, (U3HYECKUE W XUMHUUYCCKUE
CBOICTBA, MOJyYE€HUE U MPUMEHEHUE YrOJIbHOW KHUCIOTHI U
e¢ comeil  (kapOoHAaTOB M  TI'UAPOKApOOHATOB) €
WCIIOJIb30BAaHUEM PYCCKOTO (pPOIHOro) s3blKa U sI3bIKa
XUMHH.

Hnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEH YTOJIbHOM
KHCJIOTBI OT UX COCTaBa.

Ilposooums, Habr0OamMv W ONUCHIBAMD
OKCIIEPUMEHT C  COONIOJIEHHEM  TPaBUI
0€30I1aCHOCTH.

Pacnosnasamb xapOoHAT-HOH.

Buvinonnamu pacdéTel o XUMHUYECKUM (popmynam

Y YPaBHEHUSIM PEAKIUi, TPOTEKAIOIIUX C YYaCTHEM
COCIMHEHUI yriepoja

pu

XUMHAYECKUHU
TEXHUKHU

32

[IpakTrueckas
pabora 5.
«ITonyuenue
YIJIEKUCIIOTO Ta3a U
U3YYEHHUE ero

[Tonyyenue, cobupanue 1 pacro3HaBaHUE YrIIEKUCIOTrO
raza. MI3yueHue pacTBOpUMOCTH YIJIEKUCIIOTO ra3a B
BOJIE M XapaKTEPUCTHKA KUCITOTHBIX CBONCTB YrOJIbHOMN
kucioTel. KauecTBeHHas peakuus Ha KapOoHAT- U
T'HJIPOKapOOHAT-HOHBI

Ionyuams, cobupamv W pacno3nasams YrIEKUCIBIA ra3
Obpawamvcs ¢ 1a00OpaTOpHBIM ~ O0OPYIOBaHUEM |
HarpeBaTelIbHBIMH  NPUOOpAMH B COOTBETCTBHH  C
MPaBUJIAMU TEXHUKHU O€30MaCHOCTH.

Habnwoams u onucviéamv XUMHUYECKUH SKCIIEPUMEHT C
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CBOWCTB» IIOMOILBIO PYCCKOTO (POJHOI0) A3bIKA U SI3bIKA XUMUHU.
Dopmynuposams BBIBOBI 110 PE3yJbTaTaM IPOBEIEHHOIO
AKCIEPUMEHTA.
Compyonuuams B mpolecce y4eOHOro B3aMMOJAEHCTBUS
npu paboTe B rpymnmax
33 Yriesonopoast Heoprannueckue 1 opraHn4ecKue BEIECTBA. Xapakmepuzosams OCOOEHHOCTH COCTaBa M CBOWCTB
YrneBonopoasl. XUMUYECKOE CTPOCHUE OPTAHUYECKUX | OPraHUYECKUX COCIUHEHUN.
BEIIECTB, KaK MOPSIIOK COETMHEHUSI aTOMOB B MOJIeKyJie | Pasauuams npeenbHble U HETPEAeIbHbIE YTIE€BOAOPOAbL.
10 BaJICHTHOCTH. Ha3zvieamv n 3anuceiéams (HOpMynbl (MOJIEKYJIpHBIE U
Mertan, 3TaH, KaKk NpeAeIbHbIE YTIEBOAOPOAbl. DTHWIEH | CTPYKTYpPHBIE) BAYKHENIINX IpeJICTaBUTEIEH
U alleTUJICH, KaK HeTpeaeabHble (HEHACHIIICHHBIE) YIJIE€BOIOPO/IOB.
yriaesonoponsl. ['openue yrieBonopoaos. IIpeonazame 3KCNIEPUMEHT 110 PACIIO3HABAHUIO COCAMHEHUIN
KauecTBeHHBIE peaKkIIi Ha HENPEIEIbHbIE HENPEIEIBHOTO CTPOCHHS.
COETMHEHMUSI. Habnwoams 3a  XOOOM XHUMHUYECKOTO JKCIIEPUMEHTA,
JemoncTpanuu. Mozaenu MOJIEKyJl METaHa, YTaHa, OIUCBIBATh €0 U JIeJIaTh BBIBO/IBI HA OCHOBE HAOJIOJEHUH.
9TUJIEHA U alleTUiIeHa. B3aumozelicTBue STUIIEH © QDukcuposamsv Ppe3ylbTaThl SKCIEPUMEHTA C I1OMOIIBIO
OpOMHOI BOJIOM U pacTBOPOM II€pMaHraHaTa Kajusl. pycckoro (pogHOro) si3plka, a TaKkKe C IOMOIIbIO
XUMUYECKUX (OPMYJI U YPaBHEHUH.
34 Kucnoponconepxa- | OTWIOBBIN CIUPT, €0 MOJIY4EHHE, IPUMEHEHNE U Xapaxmepuzoeams CIUAPTBI, KaK KHUCIOPOACOAEpKAILNE
e opraHudeckue | pusmonorudeckoe neiicreue. TpexaTOMHBIN CIIUPT OpPTraHUYECKUE COCIUHEHMUS.
COCIMHECHMS rianepuH. KadecTBeHHas peakniis Ha MHOTOaTOMHBIE Knaccugpuyuposames cniupThl IO aTOMHOCTH.
CIUPTHIL. YKCYCHas — IPEACTaBUTEIb Kilacca Ha3zvieamw ipeacTaBuTened OMHO- U TPEXATOMHBIX CIIMPTOB
KapOOHOBBIX KHCIIOT. U 3aIlUChIBaTh U3 POPMYIIbL.
JemoncTpanuu. O61me XuMUYECKre CBOUCTBA KUCIOT | Xapakmepu3zoéams KHUCIOTBI, KakK KHCIOPOJCOAEpIKAIIHe
Ha pUMepe YKCYyCHOM KucioTsl. KauecTBeHHas OpPraHUYECKUE COCIUHEHMUS.
peaxiusi Ha MHOT0OaTOMHBIE CITUPTBI Ha3zvieams nipencraBuTeneil NpeaesbHbIX U HENPEEIbHbBIX
KapOOHOBBIX KUCJIOT U 3aUCHIBATh U3 (DOPMYJIBI.
35 Kpemnnii u ero Kpemnuii, crpoenue ero aroma u csorictsa. Kpemuuit B | Xapakmepuzoeams CTpOEHHE aTOMOB M KPHUCTAILIOB,
COCIMHEHUS npupoze. Cunmuiuas! U cuinad. Oxenn kpeMuus(1V). bU3UYecCKue W XUMHUYECKHE CBOWCTBA, IIOJIy4YeHHE U
Kpemuuesas kucnora u €€ conu. IIPUMEHEHUE KPEMHHUS C MHCIOJIb30BAHMEM PYCCKOTO

JAemonctpanuu. Kommtekuns «O0pa3ubl IpHUpOIHBIX

(poHOr0) s3bIKA U SI3bIKA XUMUHU.




37

coenHeHui kpeMHus». Komtekuus crexna, KepaMuky,
[IEMEHTa U U3JIeTNIl U3 HUX.

JlaGopaTopHsie onbIThl. 38. [Iponyckanue
YTJIEKUCIIOTO Ta3a Yepe3 pacTBOp CHIIMKATa HATPHS

Yemanasnueams TPUYMHHO-CIICACTBEHHBIC CBS3U MEXKITY
CTPOCHHEM aToMa, BUJOM XHUMHYECKOW CBSI3H, TUIIOM
KPUCTAUTHYECKON PEIETKH KPEeMHHUS, ero (GU3MIeCKuMH U
XAMHUYECKUMH CBOHCTBAMH.

Buvinonnamo pacdéTel o XUMHUYECKUM (popmynam

Y YPaBHEHUSIM PEAKIUH, TPOTEKAIOIIUX C YIaCTHEM
KPEMHHUSI M €70 COCTUHEHUM.

Xapaxmepuzoéams coCcTaB, (U3NUYECKUE W XUMUYECKUE
CBOICTBA, MOTYyYE€HUE U MPUMEHEHHE COCIMHEHUN KPEMHHUS
C HCIOJB30BAHMEM PYCCKOro (POIHOrO) si3bIKa U S3bIKa
XUMHH.

Cpasnusams TUOKCUJIBI YTIIEPOAA U KPEMHHSL.

Onucvieams BaXKHEWILIME THUIBI MPUPOIHBIX COCAUHEHUUN
KPEMHHUS KaK OCHOBHOT'O JIEMEHTA JTUTOC(HEPHI.
Pacnosnasams cunmmkar-unon

36 CunukaTtHas [IpousBoacTBo crekia u nemenTa. [poxgykuus Xapaxkmepuzoeams CMIINKATHYIO IPOMBILIUIEHHOCTD U €€
IIPOMBILIEHHOCTb CHWJIMKaTHOM MPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, | OCHOBHYIO IIPOJYKIIMIO.
Kepamuka, Gpapdop, pasac. OnTuaeckoe BOIOKHO. Yemanasnueams ananornn Mexy paziaMuHbIMU OTpacIsiMU
Jdemoncrpaunu. Komiekuus npoyKIHU CUITUKATHOM CUJIMKATHOW MTPOMBIIIJIEHHOCTH
IPOMBIIUTIEHHOCTH. BuneodparmMeHTs! 1 cnaii bt
«IIpon3BOICTBO CTEKIIA U LIEMEHTa»
37 [Tonyuyenue Hewmeramnsl B mpupoe. Onucvleamsb HaXOXKACHUE HEMETAIUIOB B IPUPOJIE.
HEMETAJUIOB @pakMOHHAas MEPErOHKa XKHUIKOr0 BO3yXa, KaK Xapakmepuzoeams  (PPaKIUOHHYIO IEPETOHKY KHJIKOTO

Croco0 MoTydyeHus KUCI0poa, a30Ta, aproHa.
[Tomyuenue dhocdopa, KpeMHUS, XJI0pa, HOA.
DNEeKTpOJIN3 pacTBOPOB.

Jemoncrpanun. Komneknus «IIpupoausie coequHeHus

HEMETAJJIOBY. BuneodparmenTs u CIIan bl
«®DpaKIMOHHAsT ~ MEperoHKa  JKUJIKOrO  BO3AyXay.
Buneopparmentsl u cnaitnel «I[lomyuenue Bogopoaa,
KHCIIOpOJa W TaJOreHOB  JJIEKTPOJIMUTHYECKUM

Coco0oOM»

BO3/yXa KaK COBOKYIHOCTb (PU3MYECKHUX IPOLIECCOB.
Apaymenmupoeams OTHECEHNE AKTUBHBIX HEMETAJJIOB K
OKHCITUTEIIbHO-BOCCTAaHOBUTENLHBIM MpoLieccaM
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38 [Tonyuyenue [lonyyenue cepHOW  KHUCIOTBHI: CBIpBE, XHUMU3M, | Xapakmepu3oeams XUMU3M, CbIPbE, allaparypy, Hay4HbIE
BAYKHEUIINX TEXHOJIOTHYECKasi CXeMa, METOJ KHUIISIIEer0 CJ0s, | IPUHIUIBI U MPOIYKIHUIO IPOU3BOJICTBA CEPHOM KUCIIOTHI.
XUMHUYECKUX MPUHIUIIBI TETJIO00MEHA, MPOTUBOTOKA W MUPKYIsuuu. | Cpasnusams POU3BOJICTBO CEPHON KUCIIOTHI C
COEIMHEHUI Oneym. IIPOU3BOICTBOM AMMHAaKa

[IpouszBoacTBo aMMHaKa: CBIPBE, XUMU3M,
TEXHOJIOTUYECKasi CXema.

JdemoHcTpanmnu.

Mopenu anmnapaToB 11 IPOU3BOJCTBA CEPHOM
KUCIIOTBL. Moienb KUMSIero cios. Moaenb KOJTOHHBI
CUHTEe3a aMMHaKa. BuneopparMeHTsI U Cliaiapl
«[Ipon3BOICTBO CEPHOI KHCIOTH». BuneodpparmeHTsI
u cnanael «IIpousBoacTteo ammuakay. Komiekuus
«CpIpbE 151 TONYYEHHS] CEPHON KUCIIOTBI».

39 O06006meHne o TeMe | YpOK-ylnpakKHEHHE C UCIIOIb30BaHUE CAMOCTOATENbHON | [Ipo6odumsb OLEHKY COOCTBEHHBIX JTOCTHIKEHUN B YCBOCHHUH
«HemeTtanmnel u ux paboThI MO BBHIMOJIHEHUIO MTPOBEPOYHBIX TECTOB, TEMBI.

COEJIMHEHHUS» 3a/IaHUN U yIPpa)KHEHU I Koppexmupoeamb cBOM 3HaHHWA B COOTBETCTBUH C
IJIAHUPYEMBIM PE3yJIbTaTOM
Ilonyuams XuMUYecKyr0 UWH(GOpMalMu U3 Pa3IU4HbIX
HMCTOYHHKOB.
Ilpeocmasname wupopManuio mo teme «Hemeramne» B
BHJIe Ta0JIMI], CXEM, OMOPHOrO KOHCIEKTa, B TOM YHCIIE C
npumeHenueMm cpencts MKT

40 KonTponbhas pabota mno reme «HemeTarmibl 1 X COSTUHEHUS

Metajuibl 1 ux coeunenns (17 )
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41 [Tonoxenue [Tonoxenne wmetaimoB B Ilepuoamueckoir cucteme | OObsACHAMb, 9TO TAKOS METAILIBI.
METaJIOB B xumudeckux snemeHtoB [[. M. MenneneeBa, ctpoenue | Paziuuams HOpPMBI CYIIECTBOBAHUS METAIIOB: AJIEMEHTHI U
[Tepnonnueckoi UX aTOMOB M KpHUCTAIIOB. MeTtajmnuyeckas CBsI3b U | IPOCTBIE BEIIECTBA.
CUCTEME, CTPOCHHUE MeTaJNInYecKast KpUCTAJUITMYECKas peméTka. | Xapakmepuzosams XUMUYECKUE 3JIEMEHTHI-METAJUIbI 110 UX
aTOMOB U @dus3nyeckue CBOKMCTBA  METAJUIOB:  3JEKTpO- U | nosioxkeHuro B [lepuonnueckon cucreme 1. 1. Menneneesa.
KpHUCTAJIOB TETUIONPOBOJHOCTb, OTpaXKaroIast CrocoOHOCTS, | [Ipocnosuposams CBOWCTBA HE3HAKOMBIX METAJIOB IO
1aCTUYHOCTh. CIIJIaBbl YEPHBIE U LIBETHBIE noynoxkeHuro B llepuogumyeckol cucreMe XUMHUYECKHX
anemenToB /1. 1. Menaeneena.
Yemanaenueams TPUUMHHO-CIIEICTBEHHBIE CBSI3HM MEXIY
CTPOEHHEM aTOMa, BHJOM XUMHYECKOH CBSI3H, THUIIOM
KPUCTAJUIMYECKOW PEIIETKA METANIOB — MPOCTHIX BEILIECTB
U UX COCIUHECHUHU
42 OO6mue xumuueckue | MeTamipl KaKk BOCCTAHOBHUTENHU. DIIEKTPOXUMHUYECKUH | OObsCHAMb, 4TO TAKOE Sl AKTHBHOCTH METAIIIOB.
CBOMCTBAa METAUIOB | psifi  HanpspbKkeHUW. B3amMmopeilictBue MeTtamwioB ¢ | [lpumensamsb €ro JUisl XapaKTEPUCTHUKU XUMHUYECKHX CBOWCTB
HEMETa/lIaMH,  OKCHUJAMH,  KHCIOTaMH, COJSIMU. | IPOCTBIX BEUIECTB-METAIIOB.
AJTIOMUHOTEPMUSL. Ob60bwams CUCTEMY XUMHUYECKHX CBOWCTB METANJIOB KakK
JdemoncTpanuu. B3aumonelicTBue HaTpus, JUTHS U | «BOCCTAHOBHUTEIBHBIE CBOMCTBAY.
KaJbLUs ¢ BOJOU. ['openue HaTpusi, Maraus u xkenesa B | Cocmaenams ~ MOJEKYJISPHbIE  YpAaBHEHHS  pEaKIHid,
KHUCIIOpOAE. Benbimka TEPMUTHON CMECHU. | XapaKTEPU3YIOIIUX XUMHUYECKUE CBOMCTBA METAJUIOB B
B3anmMopeiicTBue cMecu MOPOIIKOB CEpbl U JKee3a, | CBeTe Y4YeHUsT 00 OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
LIUHKAa U CEephl. B3anmopeiictBue amOMHHMS C | IpoIeccax, a pPEaKUMh C Y4YaCTUEM  DIIEKTPOJIUTOB,
KUCJIOTamMH, IIeJo4aMd M BOJOW. B3auMoaelcTBHE | IPEACTABIATH TAKKE U B MOHHOM BHUJIE.
Kenesa U Meau ¢ xJiopoMm. BzaumopeiictBue menu ¢ | Habrnooame u onucviéams peakiii MEXAY BEIIECTBaAMH C
KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTOM M a30THOHM | MOMOIIBIO PYCCKOTO (POJHOIO) sI3bIKA M SI3bIKA XUMUHU.
KUCJIOTOM (pa30aBlieHHOM U KOHIICHTPUPOBAHHOM ). CaMOCTOSITENNBHO  1p0680O0UMb  OTBITHI, TTOATBEPKAAIOIINE
JlaGopaTopHslii onbiT. 39. B3auMoelicTBIE Keme3a ¢ | XUMHUYECKUE CBOMCTBA METAIIOB C COOJIOJICHHEM IPABHII
pactBopoM cynbdara meau(ll) TEXHUKH 0€3011aCHOCTH
43-44 | Obmas CrpoeHre aTOMOB M HPOCTHIX BEHIECTB. 3aBUCUMOCTH | OObACHAMb 3TUMOJIOTHIO Ha3BaHHS TPYIIBl  «ICTOYHBIC
XapaKTEPUCTHKA (U3MYECKUX H XUMHYECKHX CBOWCTB IIEIIOYHBIX | METAJLIBI».
HIEJIOYHBIX METAJUIOB OT 3apsAoB saep ux aroMmoB. Okcunbl u | /lasams OOILYI0 XapaKTEPUCTUKY IIETOYHBIM METajulaM Mo
METaJJIOB TUAPOKCUJIBI IIEJOYHBIX METAUIOB, WX TOJy4YeHHUE, | uX mnojokeHuro B llepuoanueckoil cucTteMe XUMHUYECKUX




40

CBOMCTBA, NMpUMEHEHHE. BakHeume conu MenouyHbIX
METaJJIOB, UX 3HAUYEHUE B )KMBOU M HEXXUBOU MPUPOJIE U
B JKA3HU YEJIOBEKA.

JdemoncTpanuu. OKpacka IUIAMEHH COSIMHEHUSIMH
IIEJIOYHBIX METAIIJIOB

anemenToB JI. 1. Menneneena.

Xapaxmepuzoeams cTpoeHUe, GU3NUECKUE U XUMUYECKUE
CBOMCTBA INEJOYHBIX METAJNIOB B CBETE  0OIIEro,
0COOEHHOIr0 ¥ € JUMHUYHOTIO.

Ilpeockazvieams Gu3nyuecKkue W XUMHUYECKHE CBOMCTBA
OKCHUJIOB U THUIPOKCHUJIOB IIEJIOYHBIX METAJUIOB HAa OCHOBE
WX COCTaBa W CTPOCHUS H TOATBEPXKIATh IPOTHO3BI
YpaBHEHUSIMU COOTBETCTBYIOLIUX PEAKIINH.

IIposooums pacy€Tl TO XUMHUYECKUM (QopMynaM W
YpaBHEHHUSAM  peaKlMii, MNpOTeKaloUMX C  y4acTHeM
LIEJIOYHBIX METAJJIOB U UX COCMHEHUN
45-46 | Obmas CrpoeHre aTOMOB M TPOCTHIX BEHIECTB. 3aBUCUMOCTH | OObsACHAMb STAMOJIOTHUIO HAa3BaHUS TPYNIBI  «IIETOYHO-
XapaKkTepUCTUKa (busnueckux u XUMHUYECKUX CBOMCTB | 3€MEJIbHBIC METAJLIbIY.
IIEIOYHO3EMENBHBIX | MIEJIOUHO3EMENbHBIX METAJUIOB OT 3apsfoB siaep ux | Jasamw oOLIyl0 XapakTepucTuky Metamnam |lIA rpymmsl
METaJIJIOB aToMoB. OKcuAbl M TUAPOKCUABI IIETOYHO3EMENbHBIX | (IIENOYHO-3EMENBHBIM METalllaM) O HUX IOJOXKEHUIO B
METaJUIOB, MX IIOJIy4YE€HHE, CBOMCTBa M TpuMeHeHue. | [lepmomnueckoit cucreme xumudeckux sjaemeHToB J[. U.
Baxwuelimue conu MmETOYHO3EMENBHBIX METAJLIOB, UX | MeHeneesa.
3Ha4YeHUE B MPHUPOJIE U KU3HU denoBeka. KapOoHartsl u | Xapakmepuszoéams cTpoeHUE, (PU3MUECKUE U XMUMUYECKHE
TUAPOKApOOHATHI KAJbLUA. CBOICTBA LIENOYHO-3€MENbHBIX METAJJIOB B CBETE OOLIETo,
JemoncTpanun. Okpacka IJIaMEHH COETMHEHUSIMU 0COOEHHOT0 U €ZJMHUYHOTO.
IET0YHO3EMENIBHBIX METaINIOB. ["alieHne n3Bectu Ilpeockaszvieams (u3NUecKHe W XUMHUYECKHE CBOHCTBA
BOJIOM. OKCHJIOB U ruApokcunoB MetamwioB ||A rpymmbl Ha ocHOBE
Jla6opaTopuslii onbIT. 40.ITomyueHne n3BeCTKOBOM UX COCTaBa U CTPOCHUS U NOOMEepiHcOams TPOTHO3BI
BOJIbI U OTIBITHI C HEU YPaBHEHUSAMHU COOTBETCTBYIOIINUX PEAKLINM.
Ilposooumsv pacy€Thl MO XUMHUYECKUM (opmynam u
YpaBHEHUSIM  pEaKlMil, TMPOTEKAIOIUX C  Y4YacTHUEM
LIEJIOYHBIX METAJUIOB U UX COEIMHEHUN
47 Kéctroctb Boabl 1 | KEcTKOCTh BOJBI: BpeMeHHasi U nocTosiHHast. CriocoObl | O6vbsacHAMb, UTO TAKOE «GKECTKOCTh BOJIBD.

CIIOCOOEI €é
yCTpaHEHUS

YCTPAaHEHHUSI BPEMEHHOM  KECTKOCTH. CriocoOsl
YCTpPAHEHHS TOCTOSIHHOM KECTKOCTU. VOHUTEI.

JdemoHcTpauuu. [Tonyuenne AKECTKOMN BOJIbI
B3aUMOJICUCTBUEM YTJIEKHCIIOIO C M3BECTKOBOW BOJOM.
YcTpaHeHue BpPEMEHHOW JKECTKOCTHM KHISTYEHUEM H

Pasznuuams BpeMeHHYIO U TIOCTOSTHHYIO KECTKOCTh BOBI.
IIpeonazame criocoObl YCTpaHEHUS AKECTKOCTH BOIbI

Ilposooumsb, HabnOOamMv W ONUCHIBAMb XUMHYECKHUI
OKCIEPUMEHT, C  COOJIIOJICHMEM  TpaBWJI  TEXHUKHU
0e30MacHOCTH
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n00aBKOM coibl. YCTpaHEHHE TOCTOSHHOM JKECTKOCTH
no0aBkoi conbl. MOHUTHI W NPUHIUN UX JEHCTBUS
(BuaeopparMeHT).

48 [IpakTnueckas [Tonydenue KECTKOM BOABI B3aUMOJICICTBUEM Ionyuams, cobupams M pacno3naséams YTIEKUCIBIA Ta3
pabora 6. YIJIEKUCIIOTO C U3BECTKOBOW BOJION. Y CTpaHeHHe Obpawamvca ¢ 1a00OpaTOpHBIM  O0OpYyJIOBaHUEM U
«[lony4yenne BPEMEHHOM JKECTKOCTU KUIISTUEHUEM U 100AaBKOH CO/bI. | HAarpeBaTeNbHbBIMU ~ NpUOOpaMH B COOTBETCTBUU  C
JKECTKOH! BOJBI U YcrpaHeHne mocTOsTHHOM KECTKOCTH T0OOABKOM COJIBI. NpaBUJIAMU TEXHUKHU 0€30MacHOCTH.

CrocoObI €€ HcnbiTanne xKECTKON BOABI pACTBOPOM MbLIA Habniooams u onucvieams XUMHUYECKUNW HSKCIEPUMEHT C
yYCTpaHECHUS» MIOMOIIBIO PYCCKOTO (POIHOI0) A3bIKA U SI3bIKA XUMUU.
Dopmynupoéams BBIBOABI 110 Pe3yJbTaTaM IIPOBEACHHOIO
JKCIIEpPUMEHTA.
Compyonuuams B mpolecce y4yeOHOro B3aMMOJAEHCTBUS
npu paboTe B rpymmax

49 ANIOMUHUH U €ro CoenvHeHns anoMuHuUs B Ipupone. XUMHUYECKHE | Xapakmepu3oeamb aqlOMUHUN 10 €ro IOJNOXKECHUIO B

COCAVHEHHUS cBoiictBa  amoMuHUs. OcobeHHoct okcuga U | Ilepmoguueckoir cucteme xummuueckux snementos J[. U.

TUIPOKCH/Ia ATIOMUHUS KaK aM(OTEPHBIX COETMHEHUH.
Baxneiimme conu amoMuHus (XJI0pUI, Cyiabdar).
JemoncTpanun. Komuiekuyst npupoaHbIX COEANHEHNN
amomuHus. BuneopparmenTst u cnaiapl «Okcua
IIOMUHUSA U ero Moauukanum». [lonyuenue
amM(OTepHOro THAPOKCHUIA ATFOMUHUS U UCCIIEOBAaHHE
€ro CBOMCTB

Meneneesa.

Onucviéams  CTpoeHHe, (uU3MUecKkue U  XHUMHUYECKHE
CBOICTBA aJTIOMUHMS, TIOATBEPXKIAAsi UX COOTBETCTBYIOLUIUMU
YPaBHEHUSIMH PEAKIIH.

ObvscHamsy TBOMCTBEHHBIH XapaKTep XUMHYECKUX CBOWCTB
OKCHJa U TUJIPOKCHIA ATTFOMUHUSI.
Konxpemuszuposams ~ 3JIEKTPOIUTHYECKOE
METAJIJIOB OIMUCAHHEM ITPOU3BOJICTBA ATIOMHUHHUSI.
Ycemanasnueams  3aBUCHMOCTH  00NacTel  MpUMEHEHUS
QTIOMHUHUSA U €70 CIIJIABOB OT CBOMCTB.

Ilposooumsv pacy€Thl MO XUMHYECKUM (opmynam w
YpaBHEHUSIM  pEaKlMil, TMPOTEKAIOUX C  Y4YacTHUEM
ATIOMUHUS U €r0 COEAMHEHUI

MOJIy4eHHE
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50-51 | XKeneso u ero OcobeHHOCTH CTpOCHHS aToMa xene3a. JKemne3o B Xapaxkmepuzosams mnonioxkeHue xenesa B [lepumoamyeckoi
COCTMHEHUS npupoje. Baxkueiimue pynasl sxene3a. OKCHIBI U cucreMe xumuueckux osnementoB J[. W. Menzeneesa,
ruapokcu bl xenesa(ll) u (II). Conu xeneza(1l) u (III). | ocobeHHOCTH CTPOEHUS aTOMa.
OO6Hapy>keHne HOHOB KaTHOHOB JKeJie3a B PacTBOPE. Onucviéams (pU3NUECKue U XUMUYECKHE CBOWCTBA JKeiesa,
3HaueHHe COeAMHEHUH Kelesa. MOJATBEPXKJasi WX  COOTBETCTBYIOIIMMH  YPaBHEHUSIMHU
JlabopaTopHble ONBITHI. peaxuii.
41. TTonyuenue rumpokcuaos xemesa(ll) u (111). ObvsacHamb ~ HAIAYKAE  JBYX  TECHETHMYECKHX  PSJIOB
42 KauecTBeHHbBIE peaKIIMH Ha KaTHOHHI JKeJe3a coeMHeHuH xenesa Fe?* u Fe?*.
Yemanaenueams  3aBUCHMOCTH  00JIacTeld  MPUMEHEHHS
KeJle3a U ero CIJIaBOB OT CBOMCTB.
IIpogooums pacuéTel 1O XUMHYECKUM (opmyram u
YpaBHEHUSIM PEaAKIUH, MPOTEKAIOIIMUX C YyYaCTUEM JKelie3a U
€ro COSIMHEHUN.
Habniooams n onucvieams peakiiud MeXay BEIIECTBAMHU C
TTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMHUHU
52 IIpakTrueckas Pemenue AKCIEPUMEHTAIBHBIX 3a1a4 Ha | DKCIIEPUMEHTAIILHO UCC1e008amb CBOMCTBA METAIJIOB U MX
pabota 7 pacro3HaBaHWe U TMONYYEHHE METaNIOB W WX | COCAUHEHHM, peliaTh KCIePUMEHTAIbHbIE 33/1a4 TI0 TeMe
«Pemenne COEAMHEHUI «Metamib.
AKCIIEPUMEHTAIIbHBIX Pabomams ¢ maGopatopHbiM  000pyJOBaHHUEM  H
3a/1a4 1o TeMe HarpeBaTeNbHBIMU ~ MPUOOpaMH B COOTBETCTBHH  C
«MeTaymb»y MpaBUJIaMU TEXHUKU 0€30MaCHOCTH.
Habniooams cBoOWCTBa METAUIOB M UX COEAUHEHUU H
SIBIICHUH, TIPOUCXOISIINX C HUMH.
Onucvléamb ~XUMHUYECKUH HIKCIIEPUMEHT C  TOMOIIbIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHUH.
@opmynuposams BBIBOIBI MO pe3yidbTaTaM IMPOBEIECHHOTO
JKCIIEpUMEHTA
Onpedensimo (Ucxons U3 ydeOHOM 3a7au) HEOOXOIUMOCTh
WCIIONIB30BaHUS HAOIIOICHHS T YKCIIEPUMEHTA
53 Koppozus meramioB | Koppo3us xumudeckas u s5eKTpoxumuueckasi. 3amura | O6vAcHAmMb, 9YTO TAKOE KOPPO3HUSL.

M CITOCOOBI 3aIIUTHI
OT Heé

METaJJIOB OT KOPPO3HUH.
JdemoHcTpanuu.
Komneknus « XuMudyeckue HCTOUYHUKHA TOKA.

Pasznuuams XuMUYECKYIO U 3JIEKTPOXUMHUYECKYIO KOPPO3HUH.
Hnniocmpuposams  TOHATUS  «KOPPO3US», «XUMHUYECKAS
KOPpO3Hs», «JEKTPOXUMHUECKAs KOPPO3HsD» IPUMEpPaMHU.
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Pe3ynbTarhl AIMTENBHOrO SKCIIEPUMEHTA 110 U3YUEHUIO | Xapakmepu3oéams  CIOCOOBI  3aIIUTHl  METAIJIOB  OT
KOPPO3HH CTATbHBIX U3/ICTHI B 3aBUCUMOCTH OT KOppO3UHu
YCJIIOBUH MPOLECCOB
54-55 | Meramibl B Mertasmiel B Ipupojie: B CBOOOTHOM BHUJIE U B BUJIE Knaccuguyuposamv ~ GHopMbl  NPUPOTHBIX  COCTUHEHHI
npupoze. [lonsatue o | coequHeHuUN. METAJLJIOB.
METaJUTYprHH [MonsaTue o metaiutypruu. Y€pHas U BeTHAs Xapakmepuzosams o0UIHE CIIOCOOBI TOTYYCHUST METAJUIOB!
METaJUTypTHUsl. MUPO-, TUAPO- U SIEKTPOMETAILITYPIHH.
[MupomeTannyprusi, THAPOMETATTYPTHS, Konxkpemuszuposame ~ 3Tu  crocoObl — MpUMEpaMH U
aNeKTpoMeTaTyprus. JJoMeHHBIH Tporecc. YpaBHEHHUSIMU PEAKIUH C COCTABJICHHUEM HIJIEKTPOHHOTO
[TepepaboTka uyyryHa B cTajib. OanaHca.
DJEeKTPOIN3 pacIliaBoB. Onucvligams JOMEHHBIH TPOLECC U DIECKTPOIUTHYECKOE
JemoncTpanuu. BocctaHOBICeHHE METU U3 OKCHIa MOJTYyYCHUE METAJIOB.
meau(ll) Bogopogom. Buneodparments! u cinaiiabt Pasznuuams y€pHble U IBETHBIE METAILIBI, YYT'YHBI U CTAJIH
«[IpousBoncTBO UyryHa u cranuy». BugeodpparMeHTsI 1
crnaiinpl «M30emnns u3 4yryHa u CTaiumy.
BuneodparmenTsr u cnaiiasr «[IpousBoacTeo
UTIOMHUHHS
56 O060061eHne 3HaHul | YpOK-yNpa)kHEHUE C UCIIOIb30BAaHUE CAMOCTOATENbHONU | [Ipo6oodumsb OLeHKY COOCTBEHHBIX JOCTHIKEHUN B YCBOCHUH
1o Teme «MeTamisl» | paboThl IO BHITOTHEHHUIO IPOBEPOUYHBIX TECTOB, TEMBI.
3aJIlaHUH U YIPaKHECHHH. Koppexmuposamb cBOM 3HaHMS B COOTBETCTBUU C
TUTAHUPYEMBIM Pe3yIbTaTOM
Ionyuams XuMuYeckyro UWHGOpMalMU M3  Pa3TUYHBIX
HCTOYHHUKOB.
Ilpeocmasnsamos uHGOpMaIUIO 1O TeMe «MeTallisl» B BUIE
TabJUI, CXEM, OIOPHOrO0 KOHCIEKTa, B TOM YHCIE C
npuMeHenueM cpeacts UKT.
57 KonTponbHas pador 3 mo teMe «MeTtaib»
XuMus 1 OKpykammas cpeaa (2 1)
58 Xumuueckas Crpoenne 3emiu: SApO, MaHTHS, 3€MHas Kopa, HX | Mumeepuposams cBeneHus no GU3ndeckoit reorpaduu B
OpTaHU3aIHs XUMHYeckuid coctaB. Jlutochepa um e€ XUMHUYECKUH | 3HAHUSA O XMMHYECKON OpraHU3alliy MJIaHETHI.

IUTAHETHI 3eMIIA

coctaB. MuHnepanbl. Pyapl.  Ocanounsie
Tlonesurle HCKOIIaeMBIE. XUMHAYECKUI
ruapochepsl. XUMUYECKHI COCTaB aTMOC(EPHI.

MOPO/IBI.
cocTaB

Xapakmepuzoeams XUMHUYECKHH COCTaB T'€OJIOTMYECKHX
000J104€eK 3eMIu.
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JdemoHcTpanuu. BuneopparmeHTsl u CIIalIbI
«CtpoeHue 3emin U €€ XUMHUYECKHH COCTaBy.
Komnexknus MuHepanoB u ropssix nopox. Komrexknus
«Pynapl MeTaIoBY.

JlabopaTopHble onbIThl. 43. V3yueHue rpanura.

Pasznuuamo MHHEPAJIBI 1 TOPHBIC ITOPOALI, B TOM YHCJIE U
pyAbl

59

Oxpana
OKpY>Karolleu cpeibl
OT XUMHUYECKOTO
3arpsi3HEHUs

HcTouHnKrH XHMMHUYECKOr0 3arpsi3HEHHUS OKpYXKarolleu
cpenpl.  ['moGaibHble  HKOJIOTMYECKHE  MPOOIEMbI
YeJI0BEYEeCTBA: MApPHUKOBBIM  3(PQEKT, KHUCIOTHbIE
JOXKOU, 030HOBEIC JBIPBI. MexnyHapogHoe
COTPYAHHYECTBO B 00JACTH OXpaHbl OKpYyKarolen
cpeabl OT XUMMYECKOro 3arps3HeHus. «3enéHas
XUMUS.

JdemoHcTpanuu. BugeohparMeHTHI U ClTaii bl
«['moGanbHbIE HKOTOTMUECKUE TPOOIEMBI
YeJIOBEUECTBAY

Xapaxmepu306amb UICTOYHUKA XUMUYECKOT'0 3arpsi3HEHUS
OKpPY’KaroIlEen Cpeibl.

Onucvigams T100aTbHBIE HKOTOTUYECKUE TPOOIEMBI
YeJI0BEYECTBA, CBSA3AHHBIC C XUMHUYECKUM 3arpsi3HCHHEM.

IIpeonacame MyTH MUHUMH3AIUN BO3ICHCTBUS
XUMHUYECKOT 0 3arps3HEHMS Ha OKPYKAIOIIYIO CpELy.

IIpusooums puUMepbl MEKIYHAPOIHOTO COTPYIHUYECTBA B
001aCTH OXpaHbl OKPYXKAIOMIEH CpPeabl OT XUMHYECKOrO
3arpsi3HEHUs

O06o0menne 3HAHMI 10 XMMHUH 32 KYPC OCHOBHOM IIKOJbI. [Toaroroka kK OCHOBHOMY rocyiapCcTBEeHHOMY IK3aMeHY

(OID) (7 u)
60 BemectBa CtpoeHue aroma B COOTBETCTBHM C TOJNIOKEHHEM | [Ipedcmasname uHpopmanuio no teme «lleprnogumueckuii
XUMHUYECKOro semMeHTa B [lepuonnueckoii cucreme. 3akoH U Ilepmonmueckas cucrema J[. M. MenneneeBa B
CrpoeHue  BemIeCTBA:  XUMHUYECKass  CBS3b W | CBET€ TEOPUU CTPOSHUS aToMa» B BHUJEC TaONHI], CXeM,
KPUCTAJUTMYECKHE PEmETKH. 3aBUCHUMOCTh CBOMCTB | OIMIOPHOT'O KOHCIIEKTA, B TOM YHUCIIE C MPUMEHECHUEM CPEJICTB
o0pa3oBaHHBIX  dleMeHTamMu  mpocThix  BemiecTB | MKT.
(MeTayioB, HEMETayuIOB, ONaropoJHBIX Ta30B) OT | Bulnosxsams TECTOBBIC 3aJaHUS 110 TEME.
TIOJIOKEHUS IEMEHTOB B [leprnoanyeckoi cucreme. IIpeocmasname nndopManuio 1o reme «Buabl XuMuyeckux
Tunonoruss HeopraHMYECKUX BEIIECTB, JCNEHUE UX HA | CBS3eH M THUIBI KPUCTAUIMYECKUX petéTok. B3zauMocBszb
KJ1accel U rpynmnsl. [IpeacraButenu CTPOCHHSI W CBOWCTB BEIIECTB» B BHUIEC TaOIUIl, CXEM,
OMOPHOT0 KOHCIEKTa, B TOM YUCJIE C TPUMEHEHUEM CPEJICTB
HKT
61 XUMHUECKHE [Ipu3Haky U ycnoBusl MIPOTEKAHUSI XUMUYECKUX Ilpeocmasname wnpopManuio mo Teme «Knaccupukanus
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peaxkiuu peakuii. Tunonorus XUMIUYECKUX PeaKIHii 1o XUMHUYECKUX  pEeakuuid MO  pa3IU4HbIM  IPU3HAKAM.
pa3IMYHBIM OCHOBaHUAM. Peakinu noHHoro oOMeHa. CKOpoCTh XMMMYECKMX pEakUui» B BUAE TaOJIMI, CXEM,
OKHUCIUTENFHO-BOCCTAHOBUTEILHBIC PEaKIIH OMOPHOT'0 KOHCIIEKTa, B TOM YHCIIE C IPUMEHEHUEM CPEJICTB
HKT.
Bvinonnsms TeCTOBBIE 3a1aHUS 110 TEME.
Xapakmepuzo6ams OKUCIUTETHLHO-BOCCTAHOBUTEILHBIC
pEaKIuu, OKUCIUTETh U BOCCTAHOBUTEIIb.
Omauyams 3TOT TUN peakIMii OT peakuii oOMeHa.
3anucviéams ypaBHEHUS OKHCIUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUH C IIOMOLIBIO AIEKTPOHHOTO
Oamanca
62-63 | OcHOBBI XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. Xapakmepuzosamsb o01ue, 0COOCHHBIC U WHIUBUIYAIbHBIC
HEOpraHu4ecKkon XapakTepHble XMMUUYECKHE CBOWCTBA COIE00pa3yIOIINX | CBOMCTBA KHUCJIOT, OCHOBAHUM, COJNEH B CBETE TEOPUHU
XUMUHU OKCHUJIOB, THIPOKCHJIOB (OCHOBaHMH, KHUCIOT U | DJIEKTPOIUTHUECKON AUCCOLUAIIH.
aM(OTEpHBIX THAPOKCUIOB), CONEH Apeymenmupoeams BOZMOXKHOCTD MTPOTEKAHMUS XUMHUECKIX
peaKIuii B paCTBOPAX AJEKTPOIUTAX UCXOMAS U3 YCITOBHIA.
Knaccugpuyuposams HeopraHuyeckye BEIIEeCTBA 10 COCTaBY
Y CBOMCTBaM.
IIpusooums nipuMepsbl NpeACTaBUTENEH KOHKPETHBIX
KJIACCOB U TPYIII HEOPraHMYECKHX BEILECTB
64 [ToBTOpEHue TectupoBanme, pemieHHe 3agad W BBINOJIHEHUE | BuinoaHame TECTHI U YIPAKHEHUS, peuams 3a1aqu 110
000011IeHHE 110 TEME. | YIPAKHEHUH 110 TEME TeMe.
[ToaroroBka 1Ipo6ooums OLIeHKY COOCTBEHHBIX JOCTHKEHHI B YCBOCHUU
KOHTPOJIBHOM TEMBI.
pabore Koppexmuposamb cBov 3HaHUS B COOTBETCTBHUU C
IUIAHUPYEMBIM Pe3yJIbTaTOM
65 Kontponbnas pabora Ne4 «Mtoropasi o Kypcy OCHOBHOM IITKOJIBI»
66 AHanu3 KOHTPOJIbHOM paboThl. [lo/1BeIeHre UTOTOB ToAa.
67-68 | Pe3epBHOE BpeMms
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Y4eOHO-MeToAnYeCKU KOMILIEKT Kypca
Y4ueOHO-METOAMUECKUN KOMILUIEKT ISl U3yUYEeHHSI Kypca XUMUU B 8—9 Kjaccax, CO3/1aHHBIM aBTOPCKUM KOJIJIEKTUBOM I10/T
pykoBojictBoM O. C. I'abpuensina, COACPKUT, KpOME yU4eOHUKOB, yUeOHO-METOJUYECKUE U JUAAKTUYECKUE MOCOOUs, TeTpaau

JUTSL BBITIOJTHEHUS TA00PATOPHBIX U MPAKTUYECKUX padOT U JIp.

YMK «Xumus. 8 knacc»
1. T'abpuensn O. C. Xumus. § kiace : yueb. nns obmeodpaszoBat. opranuzanuii / O. C. I'abpuensn, W. I'. Octpoymos, C. A.
CnaakxoB. — M.: IIpocsemenue, 2019
2. I'abpuensn O. C. Xumusa. Meroanueckoe mocodue s 8 kiacca : yued. mocodue ans obuieoOpazonar. opranuzanuii / O. C.
["abpuensn, U. B. Akc€nona, 1. I'. OctpoymoB. — M.: IIpocsemienue, 2019
3. N'abpuensu O. C. Xumusa. COopHUK 3a7a4 U yIpakHeHHH. 8 Kimacc : yueb. mocobue st obeodpazoar. opranuzaruii / O. C.
["a6puensn, U. B. Tpury6uak. — M.: [IpocBemenne, 2019
4. Tabpuensa O. C. Xumusa. Terpaap g 1a00paTOPHBIX OMBITOB M MpakTHYECKHX padoT. 8 kiacc : y4deO. mocobue ams
o6meo6pazoBat. opranuzanuii / O. C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemienne, 2019
5. I'a6puensa O. C. Xumus. Pabouas TeTpans. 8 kiacc : yueb. mocodbue s obmeodbpaszosar. opranusanmii / O. C. ['abpuensH,

C. A. Cnangxos, U. I'. OctpoymoB. — M.: [Ipocsemnienue, 2019
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YMK «Xumusn. 9 knacc»
1. T'abpuensn O. C. Xumus. 9 knace : yue6. mns obmeoopaszopat. opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnanxoB. — M.: IIpocsemienue, 2019
2. I'abpuensan O. C. Xumusa. Meroaudeckoe mmocooue s 9 knacca : yueb. mocodue st odmieoopas3onat. opranuzanuii / O. C.
["abpuensn, U. B. Akc€nona, 1. I'. OctpoymoB. — M.: IIpocsemienue, 2019
3. N'abpuensu O. C. Xumusa. COopHUK 3a7a4 U yIpaKHeHHH. 9 kimacc : yueb. mocobue st obmeodpaszoBat. opranuzanuii / O. C.
["a6puensn, U. B. Tpury6uak. — M.: [IpocBemenne, 2019
4. Tabpuensta O. C. Xumwms. Terpamp isi 1aOOPATOPHBIX OMBITOB M MPAKTHYECKUX padoT. 9 kimacc : yded. mocoOue s
obmeo6pazoBat. opranuzanuii / O. C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: IIpocsemenne, 2019
5. I'abpuensa O. C. Xumus. Pabouas terpanb. 9 kiacc : yued. mocobue mist obmeoopazosar. opranusanuii / O. C. I'abpuensH, C.

A. Cnagxos, 1. I'. OctpoymoB. — M.: IIpoceemenue, 2019

YMK pekomeHayeMoro npomneaeBTH4ecKoro kypea 7 Kijiacca
1. Ta6bpuensu O. C. Xumus. 7 kiace : yue0. mocodue aisa obmeoodpasopar. opranuzanuii / O. C. I'abpuensn, . I'. OctpoymoB,
C. A. CnankoB. — M.: IIpocBemenue, 2018
2. I'abpuensan O. C. Xumusa. Meroauyeckoe mmocodue ajs 7 kiacca : yueb. mocodue s odmeoOpazonat. opranu3anuii / O. C.

["a6puensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: TIpocsemenue, 2018
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3. I'abpuensa O. C. Xumus. Terpamp s 1abOpaTOPHBIX OINBITOB W IMPAKTHUUYECKUX paboT. 7 Kiacc : yded. mocodue ms
obmreoOpazoBar. opranuzanuii / O. C. I'abpuensn, U. B. Akcénosa, U. I'. OctpoymoB. — M.: [Ipocsemienue, 2018
4. I'abpuensu O. C. Xumus. Pabouas retpaas. 7 kiace : yued. mocobue s odieodpazonar. opranuzanuii / O. C. 'abpuensn, C.

A. Ciankos, W. I'. OctpoymoB. — M.: IIpocBemnienue, 2018
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