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9 KJIACC

(2 u B HeAemto0, Beero 68 u)

Homep Yacet | [lnano | dakTu
ypoka y4eOHO | BbIe YyecKue
n/n HaumeHoBaHue pa3jesia H TeM. ro CPOKHM | CPOKH XapaKTepuCcTHKA OCHOBHBIX BH/IOB [1eAIT€JILHOCTH
Conep:xanue. BpeMe | IpoX0 | MpPOXo y4yammxcs (Ha ypoBHe y4eOHBIX JelicTBHIl)
HH JKAEHU | KAEHU
| |
IloBTOpeHue u 00001IeHHe CBeIeHUIT 110 Kypcy 8 kiacca. XumMnueckue peakuuu (5 4)
1 Kaacecndpunkanus HeopraHuveckmx | 1 01.09 Xapaxkmepuzoéamv  OKCUIbI, TUIAPOKCHIBI (OCHOBaHMS,

BellleCTB U UX HOMEHKJAaTypa. buHapHbie
coemuHeHusi. OKcuabl cojeoOpasyromue u
HecoJIeo0pasyromue. lMunpoxcunsr:
OCHOBaHUs, aM(pOTEepHbIE  TUIPOKCHUIIBI,
KHCIIOpPOJICOIep Kaie KUCIOThl. CpenHue,

KHCJIBIC, OCHOBHBIC, KOMITJICKCHBIC COJIN.

am(oTepHbIe THIPOKCHIBI, KHCIOPOACOACPKAIINE KUCIOTHI)
U COJIM 1O TUIaHy: COCTaB, CIIOCOObI 00pa30BaHusl Ha3BaHUM,
XapaKTepHble CBOMCTBA U MOJIYUYEHUE.

Knaccugpuyuposames oKcuabl, THUAPOKCHUIBI (OCHOBaHUS,
am(oTepHbIe THUIPOKCHU/IBI, KHCIOPOACOAEPKAIINE KUCIIOTHI)
H COJIM IO PA3JIMYHBIM IIPHU3HAKaM.

Ymemsv  mONTBEpXKAAaTh  XapaKTEPUCTHKY  OTIENbHBIX
NpEeJCTaBUTENIe  KJIACCOB ~ HEOPraHMYECKUX  BEILECTB

YpaBHCHUAMHU COOTBCTCTBYIOIIHUX peaKuHﬁ.




PaCKprGCZmb FCHCTUYCCKYID CBA3b MCKAY KiacCaMU

HEOPraHWYECKUX COCIMHEHUN

2—3 Kinaccupukanusi XaMH4eCKHX peakuuid 02.09 O0vsicHAmMb TIOHATHS «XUMUYECKas peakuusy», «peakluu
10 Pa3JIMYHbIM 0CHOBaHUAM.O06001IIeHNE 08.09 COCIMHEHUS», «PEAKIUU PA3I0KECHUM», «PEAKIIUA OOMEHay,
CBE/ICHUI 0 XUMHUYECKUX PEAKIIHIX. «peaKIMM  3aMEIEHHs», «PEaKUUu  HEUTpaIu3alun,
Krnaccudukaruss XUMUYeCKUX peakiui mo «IK30TEPMHUYECKHUE peakum, «QHJOTEPMHUYECKHE
Pa3IMYHBIM OCHOBAHUSIM: 110 COCTABY U peakuum»,  «oOpaTHMbIE  pEaKIHH»,  «HEOoOpaTHMBIE
YHCITy Pearupyromux 1 00pa3yrommxcs pEaKLUN», «OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIC PEaKIUN,
BEIIIECTB, IO TEIUIOBOMY 3 deKTy, 1o «TOMOTEHHBIE  PEaKLIUW»,  «TE€TEPOTEHHBIE  PEAKIIHN»,
arperaTHOMY COCTOSIHUIO PEarupyOIIX «KATAIATUYECKUE PEaKIIUN», KHEKATATUTHYECKIE PEAKIINNY,
BEILIECTB, 110 00PATUMOCTH, 110 U3MEHEHUIO «TerI0BOM 3(p(PeKT XUMHIECKOH PeaKIII».

CTETIeHEH OKUCIIEHUS 3JIEMEHTOB, IO Knaccuguyuposams Xxumudeckne peakyy 10 pPa3IHYHBIM
UCTIOJTB30BaHUIO KaTaIN3aTopa. OCHOBAHHUSIM.
Onpedensams OKUCIUTENb W BOCCTAHOBUTEINb, MPOIECCHI
OKHCIICHHSI U BOCCTAHOBJICHUSI.
Habniooams n onucvieams peakiiii MEXy BEUIECTBAMH C
MTOMOIIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUHU

4—5 IloHsiTHE 0 CKOPOCTH XUMHUYECKOii 09.09 Ob6vsacuams, YTO TAKOE «CKOPOCTh XUMUYECKOM peaKkiumy.

peaKIuu. 15.09 Apaymenmuposams BbIOOp eUHULL U3MepeHus V.

Beoaublii KOHTPOJBHBIN cpe3. Karaams.

@DakTOpBI, BIUAIOIINE HA CKOPOCTh

Yemanasnusame MNPUYIUHHO-CJICACTBCHHLIC CBA3WU BJIMAHUA

pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMUUYECKHUX PEAKITHMN.




XAMHYECKUX PEaKIUi: pupoaa
pearupyroux BeIeCTB, UX KOHLIEHTpauus,
TEeMIIepaTypa, IJIOIAb COIPUKOCHOBEHHS,

HaJIM4YKE KaTajaM3aTopa. Karanns.

Habnooams n onucviéams peakid MEXAY BEUIECTBAMH C
MOMOIIIBIO PYCCKOT0 (POJIHOI0) SI3bIKA U SI3bIKa XUMUU
1Ipo6ooums  ONBITHI, TMOATBEPKAAIOIINE 3aBUCHMOCTh

CKOPOCTH XUMHUYECKOM peakuu OT Pa3InYHBIX (PaKTOPOB

Xumuyeckue peakuuu B pacrpopax (10 u)

DJIeKTPOJMTHYCCKAS
auccouuanms.llonstue 00
AIIEKTPOJINTUYECKON JUCCOLIMAIIUY.

DJIEKTPOIUTHI U HEANEKTPOIUTHL. MexaHu3m
JUCCOIMAIUMN AJIEKTPOIUTOB C Pa3IUYHBIM
XapakTepoM CBSI3H. Crenenb
AIIEKTPOJIUTUUECKON JTUCCOLIMAIUY.

CuibHEIC U ca0bIie OJICKTPOJIUTHI.

1

16.09

Xapaxmepusoeamb IIOHATHUA (QJICKTPOJIUTHYICCKAA
aucconuanusay, «JICKTPOJIHUTBD), KHEIJICKTPOJIUTLD).
Yemanasnusame MNPUYUHHO-CJICACTBCHHLIC CBA3U MCKIAY
HpPIpOI[Oﬁ QJICKTPOJIUTA U CTCIICHBIO €0 JUCCOLTHAIINH.
Yemanasnusamo MNPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY

TUTIOM XWMHYECKOM CBS3H B SJICKTPOJIUTC U MEXAHHU3MOM

€ro aucconuanuu




7 OCHOBHbBIE M0JIOKEHHUS TEOPUH 22.09 Xapaxmepuzoeams TOHITHS «CTCTICHb JIUCCOIMAIIHN,
IJIEKTPOJTUTHYECKOH TUCCOIHATMHT «CWJIBHBIC  DJIGKTPONIUTBI»,  «CHa0ble  SJIEKTPOIUTHI»,
(T3M). Knaccudukanus nOHOB U UX «KaTUOHBDY, «AHUOHBI», «KHCIIOTBD», «OCHOBAHU», «COJM.
cBoiicTBa. Kucnotsl, OCHOBaHMS U COJIU KaK Cocmasnsaims ypaBHEHUS JIEKTPOTUTHUECKON JHUCCOLMALINN
aneKTponuThl. VX Kitaccupukanus u KHUCJIOT, OCHOBaHUM U COJIEH.

JTUCCOLIHAITHS. Unniocmpuposams  TIpUMEpaMy  OCHOBHBIC — TIOJIOKEHUS
TEOPHUU AIEKTPOIUTUIECKON AUCCOIIUAIIIH.
Paznuyams ~ KOMIOHEHTBI  JIOKA3aTelIbCTB  (TE3HCOB,
apryMEHTOB M ()OPMBI JJOKA3aTEIIbCTBA)
8—9 | Xummnueckue cBOMCTBA KHCJIOT KAK 23.09 Xapaxmepuzoeams 001IUE XUMHUECKHE CBOWCTBA KHCIOT C
3J1eKTPOIUTOB.O0IIINEe XUMUYECKHE 29.09 MO3ULIMA TEOPUH SJEKTPOJIUTHUECKON TUCCOIUAIUY.

CBOMCTBA KUCJIOT: U3MEHEHUE OKPACKH
WHJUKATOPOB, B3aUMOJCHCTBHE C
MeETaJlIaMH, OKCUJIAMH U TUAPOKCUAAMHU
METAJJIOB U COJISIMHU. MOJIEKYJISIpHBIE U
MOHHBIE (TTOJIHBIE U COKPALIEHHBIE)
ypaBHEHUS peakuii. XUMUYECKUI CMBICIT
COKpAILIEHHBIX YPABHEHUH. Y CJIOBUSA

MMPOTCKAHUA pCaKHI/Iﬁ MCKOY

Cocmaensams MONEKYJSpHBbIE, IIOJIHBIE M COKpaIlEHHBIE
MOHHbIE YPaBHEHMsI peakLUii ¢ y4acTHeM KUCIIOT.
Apaymenmupoeéams BO3MOXKHOCTb NPOTEKAaHUS pEaKUUil ¢
ydacTMEM KHCIOT Ha OCHOBe npaBwia bepromne m psana
aKTUBHOCTH METaJIJIOB.

IIpo6ooums  ONBITHI, TMOATBEPKAAOIINE XHUMHUYECKHE
CBOICTBA KHUCJIOT, C COOJIIOJIGHUEM TPaBUJI TEXHUKH

0€30I1aCHOCTH.




SJICKTPOJIMTAMU N0 KOHIIA. PSII[ AKTUBHOCTHU

MCTAJJIOB.

Habnwooams n onucviéamo pC€aKkuu C y4aCTUCM KUCIIOT

C IOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

10 XuMHYeCKHE CBOIICTBA OCHOBAHMII KaK 30.09 Cocmasnsims MOICGKYJSIDHBIE, TOJHBIE W COKpAIIEHHBIC
3J1eKTPOaUTOB. OO0IIEe XUMUYECKUE MOHHBIC YpaBHEHUS PEAKIIMM C y4acTHEM OCHOBAaHUM.
CBOMCTBA LIEJIOYEH: B3aUMOCICTBUE C Apeymenmupoeams BO3MOXKHOCTb IPOTEKaHUSl PEAKIUH C
KHCJIOTaMH, OKCUJaMU HEMETAILJIOB, y4acTHEM OCHOBAHMI Ha OCHOBE IpaBuia beproe.
consiMu. OO1IME XUMUYECKUE CBOWCTBA 1Ipogooums  ONBITHI, TMOATBEPXKAAOIINE XHUMHUYECKUE
HEPaCTBOPUMBIX OCHOBAHUM: CBOMCTBAa OCHOBaHWH, C COOJIIOJICHUEM TMPABUI TEXHUKH
B3aMMOJICICTBHE C KUCIOTaMH, Pa3JI0KEHHE 0€30MacCHOCTH.
IIpU HAarpEBAHUH. Habniooams v onucviéams peakliud ¢ y4acTHEM KHCIOT C
MOMOIIBIO PYCCKOTO (POJIHOTO) A3BIKA U S3bIKA XUMHH
11 XumMHYecKHue CBOMCTBA coJieil Kak 06.10 Xapaxkmepuzosams 001IM€ XUMHYECKHUE CBOWCTBA COJIEH C

3J1eKTPOJIUTOB. O0IINe XUMUYECKUE
CBOMCTBA CPEIHUX COJIEN: B3aUMOJICHICTBHE
C KMCIIOTaMH, IIeJI0YaMH, COJIIMA 1
MeTaaimaMi. BzanMoieiicTBIe KUCITBIX

COJIEH CO MIEJIOYaMHU.

MO3ULUI TEOPUH NIEKTPOJIUTUIECKON JUCCOLUALIH.
Cocmasnsaims MOJIEKYISIDHBIE, TOJHBIE W COKPALLEHHBIE
VWOHHBIE YPAaBHEHUs PEAKIMI C y94aCTHEM COJIEH.
Apaymenmuposams BO3MOKHOCTb IIPOTEKaHHUS PEAKIMN
C y4acTHEM COJIEH Ha OCHOBE NpaBuia bepromie.
IIposoOums ~ ONBITBI, MOJNTBEPKAAIOUIME  XMUMHUYECKHE
CBOWCTBAa coyelf, ¢ COONIOJIEHHEM TMPaBUI TEXHHUKH

0€30IaCHOCTH.




Habniooams w onuceiéams peakuu ¢ ydacTHEM CoOJIeh

C IOMOIIBIO PYCCKOT0 (POJIHOTO) SI3bIKA U SI3bIKA XUMUU

12 IlonsiTue o ruapoJn3e coJjiei. ['naponus 07.10 Yemanasnueams 3aBUCUMOCTh MEXAY COCTaBOM COJIM M
KaK OOMEHHOE B3aUMOJICHCTBHE COJICH C XapakTepoM €€ TuIposIn3a.
BOJIOU. ['uapon3 conu CHIBbHOTO Ananusuposames  cpelny pacTBOpa COJIM C  MOMOIIBIO
OCHOBaHUs U craboii kuciotel. ['uaponus WHUKATOPOB.
COJIU CJIa00T0 OCHOBAHUSA U CHIIBHOM IIpocHo3uposams TN TUAPOIU3A COJMM HAa OCHOBE aHaIHM3a
KHCJIOTHI. Boopoaaeiii moka3zarens (pH). e€ Gpopmymsl

13 Ilpakmuueckaa paooma 1. Pemenue 13.10 Ymems oOpamatbes ¢ 1aboOpaTopHBIM  00OpYIOBAaHUEM
IKCIMEPUMEHTAJIBHBIX 3aJa4 10 TeMme U HarpeBaTelIbHBIMU npubopamu B COOTBETCTBUU
«IJIEKTPOJIUTHIECKAS AUCCOLHALINS. C TIpaBHJIaMH TEXHUKN OE30ITaCHOCTH.
HNucrpykraxx mo TB.CpoiictBa kucnor, Habniooamws cBONCTBA 3JIEKTPOJIUTOB.
OCHOBaHUM, OKCHUIOB M COJiell B  CBeTe Habniooams wm  onucviéams  peakuud ¢ y4acTHEM
TEOPUHU DIEKTPOIUTUYECKON JTMCCOLMALINN AIIEKTPOJIUTOB C TIOMOIIBID €CTECTBEHHOTO (PYCCKOTO WIIH
U TPEACTABICHHH 00  OKHUCIHMTEIbHO- POJIHOTO) SI3bIKA U SI3bIKa XUMUHU.
BOCCTAHOBUTEIIHHBIX PEAKITUAX. @opmynuposamb BBIBOIBI 10 Pe3yJbTaTaM TPOBEIAEHHOTO

IKCIIEPUMEHTA
14 O06o01IeHre U cucTeMaTu3alys 3HaHUN 0
14.10

TEME

«XMMHYECKHE PEAKIIUH B PACTBOPaxX




DIIEKTPOJIUTOBY
15 Koumponvnas paboma I o teme 20.10
«XUMUYECKHE peaKkIHH B  PacTBOpax
DIIEKTPOJIUTOBY
HemeTtanbl u ux coequHeHus (25 4)
16 O0masn xapakTepucTHKA 1 21.10 ObvscHAMb, 4TO TAKOE HEMETAJLIbI.

HeMeTa10B.CTpoeHNE aTOMOB
HEMETAJIOB U UX MOJIOKEHUE B
MEpUOINYECKON cucreme. Ps
3JIEKTPOOTPULATEIBHOCTH.
Kpucrannmueckue pemérk HeMeTalioB —
IIPOCTHIX BeniecTB. du3nyeckue cBOKWCTBA
HeMeTasuioB. OO0IMe XMMHUYECKHE CBONCTBA
HEMETAJIOB: OKUCIIUTEIIbHBIE U

BOCCTaAaHOBUTCIILHBIC.

Xapaxmepuzosams XUMAYECKUE JIEMEHTHI — HEMETAJUIBI U
cTpoeHue, (PU3MYecKue W XUMHUYECKHE CBOMCTBA IMPOCTHIX
BEIL[ECTB — HEMETAJIJIOB.

ObwscHamos 3aBUCUMOCTDb OKHCJIHNTCIIBHO-

BOCCTAaHOBHUTCIIbHBIX CBOMCTB (I/IJ'II/I npedcmwbl@amb

CBOMCTBA) DJIEMEHTOB-HEMETA/UIOB OT WX TIOJIOXKEHUS B
MEPUOINYECKOMN CUCTEME  XUMHUYECKUX AJIEMEHTOB
J. . Menneneera.

Yemanaenueambs TpUUYMHHO-CIIEACTBEHHBIE CBS3HM  MEXIY
CTPOEHHWEM  aTOMa, XUMHYECKOM  CBSI3bIO,  THUIIOM
KPUCTAJUIMYECKON PEIIETKA HEMETAJUIa U €r0 COCIMHEHUN U
(GU3MYECKUMU CBOWCTBAMHU JIAHHOTO HEMeTalla U €ro
COEIMHEHU .

MTOHSTHMN

ﬂ oKaszovleambOTHOCUTCIBHOCTD «METAIID» n




KHEMCETAII»

17 OO0uasi xapakTepucTHKA 3J1eMEHTOB 03.11 Xapaxmepuzoéams CcTpoeHHE, (PU3UUECKHE U XUMHYECKHE
VIIA-rpynnbl — rajioreHoB.[ ajoreHsl, CBOICTBA, IOJIyYCHHEC W MPHUMCHEHHE TaJOrCHOB B IUIAHE
CTPOEHHUE HX aTOMOB ¥ MOJICKYIL. 0011ero, 0COOEHHOTO U €AMHUYHOTO.
Ou3nuecKue U XUMUYECKHE CBOWCTBA Yemanaenueams TPUUMHHO-CIIEICTBEHHBIE CBS3H MEXKAY
raJIoreHOB. 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHEM  aTOMa,  XHMHUYECKOHW  CBS3bIO,  THIIOM
CBOWCTB TJIOT'€HOB B 3aBUCHUMOCTH OT MX KPUCTAJNTNYECKON PEIIETKU Y TaJOTCHOB M (PU3UYCCKUMH H
TIOJIOXKCHHUS B TICPUOIUUCCKOM CUCTEME. XUMUYECKHMHU CBOWCTBAMH THX BEILIECTB
HaxoxxeHne rajJoreHoB B IpUpPOIE U UX
noiy4eHnue. bruonornyeckoe 3HaueHue U
NPUMEHEHHE TaJIOTCHOB.

18 Coenunenus 10.11 Xapaxmepuzoéams ¢ WCIOJIIB30BAHUEM PYCCKOrO (POJIHOIO)

rajoreHoB.['aoreHoBo10pOAbI U
COOTBETCTBYIOLLIUE UM KUCIIOTHI:
TIJIaBUKOBAs, COJIsiHAsI, OpPOMOBOJOPO/IHAS,
MOJ0BOAOpOaHAs. ["amoreHuasbl.
KauecTBeHHbIE peakiiMy Ha raJOreHu/I-
HOHBI. [[puMeHenue coeuHeHni

TaJIOIrCHOB.

A3bIKA U SI3bIKa XUMHUHM COCTaB, (PU3NYECKHE U XUMHUYECKHUE
CBOICTBa, IIOJIyYEHHE W NIPUMEHEHUE COCOUHEHUU
raJOreHoB.

Hazvieams  coenuHeHuss rajoreHoB 1o Qopmyne u
cocmaenams GOPMYIIBI 110 UX HA3BAHHUIO.

Yemanaenueams TPUYMHHO-CIIEICTBEHHBIE CBA3H  MEXKAY
XUMHUYECKOHN CBSI3bIO Y TUIIOM KPUCTAITIMYECKON PEIIETKH B

COCAMHCHUAX TaJIOTCHOB H (1)I/I3I/ILIGCKI/IMI/I U XUMHUYECKUMHU




CBOMCTBAMM THUX BEILECTB.

IIposodums, Habnodame W ONUCHIGAMb XUMUYECKUN
DKCIEPUMEHT II0 PAaCHO3HABAaHUIO TaJIOTCHUI-MOHOB C
cOOJII0/IEHHEM IIPAaBUJI TEXHUKH OE€30IaCHOCTH.

Bvinonanams  pacu€Thl MO XUMHYECKUM GopMylnaMm U
YPaBHEHUSM  pEaKklUMi, MPOTEKAIOIMMUX C  ydacTUEM

COCJIMHEHUH TaJIOTEHOB

19

Ilpakmuueckasa padoma 2. U3yuenue
CBOMCTB COJIAHOM KUCI0ThI. UHCTPYKTAK
no Th.ConsiHas KuciioTa Kak CHJIbHBIN
3JEKTPOJIUT. TUNIMYHBIE PEaKLIUH KUCIIOT,
XapaKkTepHBbIE JJIs1 COJITHOM KUCIIOTHI:
B3aMMOJIEICTBHE C METAJIJIaMH, OCHOBHBIMHU
1 aM(pOTEPHBIMU OKCUAAMU, OCHOBAaHUSMU U
aM(OTEepHBIMU THAPOKCUIAMHU, COTSIMHU.

KauectBennas peaKknyg Ha XJIOPpUA-UOH

11.11

Ymems oOpamarbcs ¢ 1abopaTopHBIM 000PYIOBaHHEM U
HarpeBaTeIbHBIMH ~ MpHOOpAaMH B COOTBETCTBUU  C
IpaBWJIaMU TEXHUKH 0€30I1aCHOCTH.

Habniooams CBOWCTBAa 3JEKTPOJIUTOB M MPOMCXOJAIIUX C
HHUMHU SIBJICHUM.

Habniooams WM onucvieams  peakuud € y4acTUEM
AJIEKTPOJIUTOB C MOMOUIBIO PYCCKOTO (POAHOIO) s3bIKA U
A3bIKa XUMUH.

Dopmynuposampb BBIBOJBI MO pe3yiabTaTaM MHpPOBEIEHHOIO

AKCIIEPUMEHTA




20 OO0mas xapakTepucTHKA 3JIeMEHTOB 17.11 Hasams ~ 00OUIYI0  XapaKTEPUCTUKYyaTOMaM,  IMPOCTHIM
VIA-rpynnsl — xajabkorenos. Cepa. BELIECTBAM U COEIMHEHUSAM XaJbKOI'€HOB B 3aBUCUMOCTH OT
Cepa B ipupoze u e€ noaydeHue. UX MOJIOKEHUS B IEPUOIUUECKON CUCTEME.
AnnotponHsle MOAU(UKALUN Cepbl U UX Xapakmepuzoeams CTPOCHUE, AJUIOTPONHUIO, (HU3UYECKUE U
CBOMCTBa. XMMUYECKUE CBOKMCTBA CEPBI U €€ XMMHYECKHE CBOMCTBA, IMOJYYEHUE U IPUMEHEHUE CEPBI.
IIPUMEHEHUE. Yemanasnueams TPUUMHHO-CIIEACTBEHHBIE CBSA3M MEXKIY
CTPOGHHEM  aTOMa,  XMMHUYECKOHM  CBA3bIO,  THUIIOM
KPUCTANINYECKON pemeéTkn cepbl M €€ (PU3MUECKUMH U
XUMHUYECKUMHU CBOMCTBaMH.
Bvinonnsams  pacd€Thl 1O XUMHUYECKUM (GoOpMylnaM u
YPaBHEHMSIM PEAKLIUH, IPOTEKAIOIIUX C YYACTUEM CEpBI.
Ilpogooumys, Habr00amv W onucvleams XUMHUYECKUN
AKCIIEPUMEHT IO FOPEHHIO CEPhl HA BO3/YXE U B KUCIOPOE
¢ coOJII0IeHNEM TIPABHII TEXHUKH 0€30I1aCHOCTH
21 Ceposonopon u cyiabhuasl. 18.11 Xapakmepuzoeams ¢ UCIOIB30BaHUEM PYCCKOTO (POAHOTIO)

CepoBo10pOJI: CTPOCHUE MOJIEKYJIBI,
¢du3nveckre 1 XUMHYECKHE CBOMCTBA,
noiy4yeHue u 3HadeHne. CepoBOIOpOaHAS
kucinota. Cynb(Guabl 1 UX 3HaYECHUE.

JIroMHHO(OPBHI.

S3bIKa U SI3bIKa XMMHH COCTaB, (PU3NYECKUE U XUMHUYECKHE
CBOICTBA, MOJIyYEHUE W NMPHUMEHECHHE COCIUHEHUN CEpbl B
CTENeHN OKUCICHUS —2.

Ha3zvieams coenuHeHMs cepbl B CTENEHU OKUCIEHUS —2 10
dbopmyne u cocmagnams GOpMyYIIBI IO UX HA3BAHUIO.

Cocmasnamo MOJICKYJIAPHBIC n HOHHBIC  YpaBHCHUA




peakuuii, XapakTepU3YyIOIIUE  XUMHYECKHE  CBOWCTBA
COCIMHEHUH CEpbl B CTENIEHU OKUCIICHUS —2.

Onucvieamo MIPOLIECCHI OKHCJICHUSA-BOCCTAHOBJICHUS,
onpeoenams OKUCIUTENb U BOCCTAHOBUTENb U COCMABIIAMDb
AJICKTPOHHBIA OamaHC B pPEaKIUsIX C Y4acTHUEeM CEpPhl B
CTETEeHU OKUCIICHUS —2.

Yemanasenueams TNpUUMHHO-CIEICTBEHHBIE CBA3UM MEXIY
XUMHUYECKOH CBS3bIO0 U TUIIOM KPUCTAJUIMUECKOW PEIIETKU B
COCIMHEHUSX Cephl U (DU3MYCCKUMH H XUMHUYCCKHUMH

CBOMCTBAMU DTUX COEIMHEHUN

22-23

Kucsopoanbie coequnenus cepbl.OKcu
ceprl(IV), cepHucTas Kucnora, Cyib(UTHI.
KavecTBeHHast peakiust Ha CyJIb(QUT-HOH.
Oxkcupa cepoi(VI), ceprast kucmnora,
cynbdatel. Kpucrammoruaparsl.

KauectBennas pcaKknug Ha Cy.]'IL(l)aT'I/IOH.

24.11
24.11

3anucvieams  GOpMYyIBl OKCHIIOB CEPbl, HA3bl8AMb UX,
Oonucviéams CBOMCTBA HAa OCHOBE 3HAHUW O KHUCJIOTHBIX
OKCH/JIaX.

Xapaxmepuzoéams ¢ WCIOJIIB30BAHUEM PYCCKOrO (POJHOIO)
S3bIKA U SI3bIKA XMMHH COCTaB, (PU3NYECKUE U XUMHUYECKHE
CBOMCTBA CEpPHOM KUCIIOTBI KaK 3JIEKTPOJIUTA.

Cocmasnams ~ MONEKYJISpHbIE U  HOHHBIE  ypaBHEHUS
peaKkuurii, XapakKTepU3YIOINX XUMHUYECKUE CBOMCTBA CEPHOU
KHUCJIOTBIL.

Pacnosznaseams cynbhaT-nuoHbI.

Xapakmepuzoeams ¢ UCIOIb30BAaHUEM PYCCKOTO (POAHOIO)




SA3blKa W S3bIKA XHMHUHU CBOMCTBA KOHIEHTPUPOBAHHOU
CEpPHOM KUCIOThI KAK OKUCIUTEJIA.
Cocmagname YpaBHEHUS OKHCIIUTENBHO-
BOCCTAHOBUTEJBHBIX PEAKUUNA METOJIOM  3JEKTPOHHOIO
Oananca.

Buinoanams  pacy€rel M0 XUMHYECKHM dopMyliaM U
YPAaBHEHUSAM pEaKklMii, MPOTEKAIOLIUX C Y4aCTHEM CEpHOMI

KHCJIOTHI.

Habnwooams 1 onucviéams XUMAYECKUH SKCIIEPUMEHT

24 Ilpakmuueckasa paooma 3. U3yuenue 25.11 Ymems oOpamarbess ¢ 1abOpaTOpHBIM O00OPYIOBAaHHEM U
CBOMCTB cepHOii KucJa0Tbl.CepHast KHcIoTa HarpeBaTeNbHBIMU ~ TpUOOpaMU B COOTBETCTBHHM  C
KaK CHJIbHBIN 3JIEKTPONIUT. TUIHYHBIE IpaBUIaAMU TEXHUKHU 0€30MaCHOCTH.
PEaKIK KUCIIOT, XapaKTepHBIC IS Habnwoams CBOWCTBA SJIEKTPOIUTOB U TPOHMCXOISIIUX C
pa30aBIIEHHON CEPHOM KUCTOTHI: HUMH SIBJICHHH.
B3aMMO/IEHCTBHE C METaJIJIaMU, OCHOBHBIMH Habnooams ¥ onucvléams  peakuud C  y4yacTHEM
U aM(OTepHBIMU OKCUAAMHU, OCHOBAaHUSIMH U AJIEKTPOJIUTOB C IMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MM
aM(pOTEPHBIMU THIPOKCUIAMH, COIISTMH. POJIHOTO) S3BIKA U SI3bIKA XMMUH.
KadecTBeHHast peakius Ha cylbhaT-HoH Dopmynuposamb BBIBOIBI TIO pe3yabTaTaM MPOBENEHHOTO
HKCIIEpUMEHTA
25 O0mas xapaKTepucTHKAa XHMHYECKHX 01.12 Hasams ~ 0O0IIyI0  XapaKTepUCTHKyaTOMaMm,  MPOCTHIM

3JIeMEHTOB VA-rpynmsl.

BEUIECTBAM M COEIUHEHUsM »3j1eMeHTOB VA-rpynmnsl B




A30T.001asXapakTepUCTUKA SIIEMEHTOB
VA-rpynmnsl. A30T, CTpOE€HUE aToma U
MoJIeKyJbl a30Ta. dusznyeckue u
XMMHUYECKHE CBOMCTBA U IPUMEHEHHE a30Ta.

A30T B IpupoJie U ero OMOI0rn4ecKas poib.

3aBUCUMOCTH OT UX IOJIOKEHUS B IIEPUOIUYECKON CUCTEME.
Xapakmepuzoeamsb C UCIOIB30BAHUEM PYCCKOrO (POAHOIO)
A3bIKA U S3bIKa XMMUU CTpOEHHE, GU3NYECKHE U XUMHUECKUE
CBOICTBa, [TOJIy4ECHUE U IIPUMEHEHUE a30Ta.

Hasvieams coeuHeHus a30Ta 1o (HopMylle U COCmasiame
(GopMyJIbI 110 UX HA3BaHHUIO.

Yemanasnueams TpUYMHHO-CIIENCTBEHHBIE CBSI3H  MEXIY
CTPOEHUEM aTOMa M MOJIEKYJIbI, BUJOM XMMHUYECKOHN CBA3H,
TAIIOM  KPUCTAJUIMYECKOM  pemeéTkn a3ora M €ro
($U3NYECKUMU U XUMUYECKUMU CBOWCTBAMHU.

Bevinonnams  pacdy€Tel 1O XMMUYECKMM (opMmylraM U

YpaBHCHUAM peaKI_II/II\/’I, MPOTCKAOMIUX C YHaCTUEM a30Ta

26

Ammuak. Con aMMoOHHNSI. AMMUAK,
CTpOEHHE MOJIEKYJIbl U GU3HUECKUE
CBOMCTBAa. AMMMayYHas BOJIa, HAIIAThIPHBII
CIIUPT, TUApaT amMmmuaka. JloHopHo-
aKIENTOPHBIN MeXaHU3M 00pa30BaHUs
CBSI3HM B KATHOHE aMMOHHSI.
BoccranoBuTenbHbIE CBOKMCTBA aMMHaKa.
Conu aMMOHUS U UX IPUMEHEHHUE.

KauecTBennas p€aKknuurg Ha KaTUOH

02.12

Xapaxmepuzoéams ¢ WCIOJIB30BAHUEM PYCCKOTO (POJHOIO)
A3blKa W fA3bIKAa XHMMHH COCTaB, CTPOEHHE MOJIEKYIbI,
¢u3myeckue M XUMHUYECKHE CBOMCTBA, MOJIyueHUE U
IIPUMEHEHHE aMMUaKa.

Ha3zvieams conu amMMoHHs 1O (QopMmynaM U cocmasisime
(GbOopMyIIbI 110 UX HA3BAHUSM.

3anucvieamv ~ MOJIEKYJSIPHBIE M HOHHBIE  YpaBHEHUS
peakuui, XapakTepU3YIOLMX  XUMHYECKHE  CBOICTBa

aMMHMaKa U COJIEM aMMOHMUS.




AMMOHUS.

Cocmasnamo ypaBHEHUS OKHCIIUTENLHO-
BOCCTAHOBUTEJIBHBIX pEaKUUd C Yy4yacTUEM aMMHaKa C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajaHca.

Yemanasnueams TPUYMHHO-CIICNICTBEHHBIE CBS3U  MEXKIY
BUJIOM XUMHYECKOM CBSI3M, THUIIOM KpPHUCTAJUIMYECKON
pEeIIETKH B aMMHUAKe M COJISIX aMMOHHS U (U3HYCCKUMU H
XHMHYECKUMU CBONCTBAMM 3THX BEIIECTB.

Ilposooums, HabarwOoamv W onucvieamv XUMUYCCKUN
AKCIIEPUMEHT 110 PACMNO3HABAHHIO HWOHOB aMMOHHUS C
cO0JTI0/ICHHE TTPABHUIT TEXHUKU 0€30MaCHOCTH.

Buinonnams  pacy€rel M0  XUMHUYECKUM QopMmylaM U

YpaBHCHUAM peaKHHﬁ, MPOTCKAOMIUX C YyHaCTUEM aMMUaKa

27

Ilpakmuueckasa paooma 4.1lonyyenne
aMMMaKa U U3yYeHHe ero CBOMCTB.
HMucrpykrax no Th. [Tonyuenue,
coOMpaHue U paclo3HaBaHUE aMMHUAKa.
N3ydeHue pacTBOPUMOCTH aMMHaKa B BOJIE
U XapaKTepHUCTHKAa OCHOBHBIX CBOMCTB
ruapaTa aMmMuaka. KauecTBeHHas peakuus

Ha KaTUOH aMMOHUA

08.12

Ilonyuams,  cobupams W pacno3nasams  aAMMHaK.
Obpawamevcsas ¢ 1a0OpaTOpPHBIM  O0OpPYJOBaHUEM U
HarpeBaTeNbHBIMU ~ TpUOOpaMH B COOTBETCTBHH  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habniooams m onucvieams XUMUYECKUN HKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA M SI3bIKA XUMUH.
@opmynuposams BBIBOIBI 10 pe3yidbTaTaM MPOBEAEHHOTO
HKCIIEPUMEHTA.

Compyonuuams B TIpoliecce y4eOHOTO B3aUMOJICHCTBUS MPH




pabote B rpymnmnax

28—29

Kucaopoanbie COe/IUHEeHHU azora.
PyOesxkHblii KOHTPOJIBbHBIH cpe3.OKCUIbI
a30Ta: HECOJIe0OpasyIolIie U KIUCIOTHBIE.

A3zoTucTas KucioTra Hu HUTPUTEL. A3oTHas

KUCIOTa, €€ TMOJy4eHHUe U  CBOMCTBA.

Hurpatel.

09.12
15.12

Xapaxmepuzoéams ¢ WCIOJIB30BAHUEM PYCCKOrO (POJIHOIO)
A3bIKA U SI3bIKa XMMHH COCTaB, (PU3NYECKHE U XUMHUYECKHE
CBOICTBA, MTOJIy4YEHUE U IPUMEHEHUE OKCUIOB a30Ta.
Cocmasnams ~ MONEKYJSpHbIE U  HOHHBIE  ypaBHEHUS
peakuuii, XapakTepU3yKIMX  XUMHUYECKHE  CBOIMCTBA
OKCHJIOB a30Ta.

Yemanasenueams TNpPUUMHHO-CIEICTBEHHBIE CBA3UM MEXIY
BUJIOM XUMHUYECKOW CBSI3U, THUIIOM KPHUCTAIMYECKOMN
peméTkn B OKCHJIAaX a30Ta M WX (PU3WYECKUMH U
XUMUYECKUMH CBOMCTBAMHU.

Xapaxmepuzoéams ¢ WCTOJIB30BAaHUEM PYCCKOTO (POIHOTO)
S3bIKA U SI3bIKa XMMHH COCTaB, (PU3NYECKUE U XUMUYECKHE
CBOMCTBAa Aa30THOM KHUCJIOTHI KaK »JJEKTpPOJUTa H €€
MIpUMEHEHHE.

3anucvieamo MOJICKYJIISIPHBIC u HMOHHBIC YpaBHCHUA




peakuuii, XapakTepU3YyIOIIUE  XUMHYECKHE  CBOWCTBA
a30THOM KUCJIOTHI KaK JIEKTPOJIUTA.

IIposooums, Habarwoamv W onucvieamv XUMHUYECKUN
SKCIEPUMEHT,  XapaKTepU3yOLIWid  CBOWCTBA  a30THOM
KHCIIOTBI KaK OJJICKTPOJIUTA, C COOJIOJACHWEM IPaBUII
TEXHHKH 0€30I1aCHOCTH.

Xapakmepuz06amvba30THYIO KUCIOTY KaK OKACIUTENb.
Cocmasnamo ypaBHEHUS OKHCIIUTENLHO-
BOCCTAHOBUTEJIHLHBIX peaKiuii, XapaKTEPU3YIOIINX
XHUMHYCCKHE CBOMCTBA a30THOM KHCIIOTHI KaK OKHUCIHTEIS, C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajiaHca.

IIpogooumys, Habr00amv W onucvleams XUMHUYECKUN
SKCIEPUMEHT,  XapaKTepU3YIOIIW  CBOWCTBA  a30THOM
KHUCJIOTHI KaK OKUCIIUTENS, C COOTIOZIEHUEM MPABHII TEXHUKHU

0€30I1aCHOCTH

30

®ochop u ero coequnenus.docdop,
CTpOeHHE aToMa U atoTponus. Dochusl.
®ochun. Oxcun pochopa(V) u pochopnas

kucnora. docdars.

16.12

Xapaxmepuzoéams ¢ WCTOJIB30BAHUEM PYCCKOTO (POIHOTO)
SA3bIKA U A3BIKa XUMHWU CTPOCHUC, AJUIOTPOIIUIO, (1)1/13I/I‘ICCKI/IG
U XUMHYCCKHUEC CBOfICTBa, IMOJIYUCHHEC W TIPHUMCHCHUC
docdopa.

CaMocTosTenbHO onucwhiams cBOcTBa okcuna hocdopa(V)

KaK KHCIIOTHOTO OKCHJa B CBOMCTBA (hOCHOPHON KUCIOTHI.




Unniocmpuposams ~ cBoiictBa  okcuga  ¢ochopa(V) wu
dochopHOIl KHUCIOTHI YpPaBHEHUSIMH COOTBETCTBYIOIUX
peaKkIuid.

Ilposooums, Habarwoamv W onucvieamv XUMUYECKUN
OKCIIEPUMEHT €  COOJNIOJICHHEM  TPaBWJI  TEXHUKH
0e30IaCHOCTH.

Pacnosznasams dhochar-noHsl

31

OO0masi XapakTepuCTHKA 3J1eMEHTOB
IVA- rpynnsl. Yriaepoa.OOmias
XapaKTepucTHKa 351eMeHToB [V A-rpynimsr:
O0COOCHHOCTH CTPOCHHUS aTOMOB, TIPOCTHIX
BEILECTB U COEAMHEHUI B 3aBUCUMOCTH OT
MIOJIOKEHUS SJIEMEHTOB B TIEPHOINUECKOMN
cucreme. Yriepona. Kpyrosopot yriepoaa B
npupoe. AIIOTPONHBIE MOAU(PUKALINH:
anmas, rpadur. AMopdHBII yriuepos: caxa,
JIPEBECHBIN yroiib. AncopOius.
XUMHUYECKUE CBOMCTBA YIJIEpOa.
Kokcoxumuueckoe mpou3BOACTBO U €T0

npoaykuus. Kapoumsr.

22.12

Jasamb  0OUIyI0O XapaKTEPUCTHKY aTOMaM, MPOCTHIM
BEUIECTBAM U COEIMHEHUsIM »3jeMeHTOB I[VA-rpynmnsl B
3aBHCUMOCTH OT HX ITOJIOKEHHSI B IEPUOANIECKON CUCTEME.
Xapaxmepuzoéams ¢ WCIOJIB30BAHUEM PYCCKOTO (POIHOTO)
A3bIKA U SI3bIKA XUMHUM CTPOEHUE, AIJIOTPOIHIO, (PU3NIECKUE
U XUMHYECKHE CBOWCTBa, TIONY4YEHHE U TPHUMEHEHHE
amopdHoro yrieposa.

Cpasnueams CTpOCHUE U CBOMCTBA aniMa3a U rpaduTa.
Onucel6ambOKUCIUTEIBHO-BOCCTAHOBUTENIbHBIE  CBOICTBa
yriaepoaa.

Ilposooums, HabarwOoamv W onucvleams XUMHUYECKUN
OKCHEPUMEHT  C  COONIIOJICHMEM  TMPaBWJI  TEXHHUKH

0€30IaCHOCTH




32

Kucsiopoanbie COeIUHECHUSA
yraepoaa.Oxcun  yraepona(ll):  crpoenue
MOJIEKYJIbI, TOJy4eHHe U cBoicTBa. OKcHp
yraepona(IV): CTPOCHHE MOJICKYJIBI,
IIOJIy4YeHUE U CBOMCTBA. YTOJbHAs KHUCIIOTA.
Conn  yroiapbHOM KHCIOTHI: KapOOHATHI W

FI/II[pOKap6OHaTLI. Texnuueckas U muIeBas

coja.

23.12

Xapakmepuzoeams ¢ UCIOIB30BAaHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XMUMHH COCTaB, (PU3NYECKUE U XUMHUYECCKHE
CBOIICTBa, MOJIy4eHHE U MPUMEHEHUE OKCHJIOB YTIIepo/a.
Yemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSA3M MEXKIY
BUJIOM XUMHYECKOM CBSI3M M THUIOM KPUCTALUINYECKON
pPEmETKN BOKCHIAX yriepoga © uX (usnyeckumMu u
XUMHUYECKUMHU CBOMCTBaMH, a TAKXKe MPUMEHEHUEM.
Cobnrooame  TpaBWIIa  TEXHUKH  O€30MACHOCTH  NpHU
MCTIOJIH30BAHUH TIEYHOTO OTOILICHUSI.

Oxa3vleams TEPBYIO MOMOIIb TPU OTPABICHUH YrapHBIM
ra3oM.

Xapaxmepuzoéams ¢ WCIOIB30BAHUEM PYCCKOTO (POHOTO)
SI3bIKA U SI3bIKA XMMHH COCTaB, (PU3NICCKUE U XUMHUICCKHE
CBOWCTBA, TIOJTYYECHHUE U MPUMEHEHHE YTrOJbHOW KHCIOTHI H
e€ coneil (kapOOHATOB U THIPOKAPOOHATOB).
Hnnriocmpuposeams 3aBUCUMOCTb CBOWCTB COJIEH YIOJIBHOU
KHCJIOTHI OT X COCTaBa.

Ilposooums, Habarwoamv W onucvleams XUMUYECKUN
DKCIIEPUMEHT €  COONIOJIGHHEM  TpaBWJI  TEXHUKH
0€30MacHOCTH.

Pacnosnasamnb xapOoOHAT-NOH.




Bvinonnams  pacu€Thl MO0 XUMHYECKUM GopMynaM U
YPaBHEHUSAM  pEaKLUMH, MPOTEKAOIIHUX C  y4acTHUEM

COCIMHEHUH yriiepoaa

33 Ilpakmuueckasn paooma 5.Ilojaydenue 12.01 IHonyuams, cobupams W pacnoznaéams YTIEKUCTBIA Ta3.
YIJIEKHCJIOT0 Tra3a W HU3yYeHHe ero Obpawamvcs ¢ 1a0OpPaTOpHBIM  O0OpYyIOBaHHUEM U
CBOWCTB. HNucTpykTak o TBb. HarpeBaTeIbHBIMM ~ NpUOOpaMH B COOTBETCTBUU  C
[Tony4yenue, coOupaHue W pacro3HaBaHHE NpaBUJIAMU TEXHUKU 0€301IaCHOCTH.

YIJIEKHCIIOTO rasa. Nzyuenue Habnwoams v onucvbiéams XUMUYECKHIA SKCIECPUMEHT C

PacTBOPUMOCTH YTJIEKUCIIOTO Ta3a B BOJE H MIOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XMMHH.

XapPAKTEPUCTUKA KHCIIOTHBIX CBOWCTB Dopmyauposams BBIBOJBI M0 pPeE3yJibTaTaM MPOBEAEHHOTO

YroJIbHOW KUCIIOTHI. KauecTBeHHas! peakiust IKCIIEPUMECHTA.

Ha KapOOHAT U TUAPOKAPOOHAT-UOHBI Compyonuuams B nipoliecce yueOHOro B3aUMOJCHCTBUS MIPU
paboTe B rpynmnax

34 Yraesopopoabl.Opranndeckas XUMUS. 13.01 Xapakmepuszoéams OCOOEHHOCTH COCTaBa M  CBOMCTB

YrneBonopoael. MeTaH, 3TaH U IIPOIaH KaK
npeJiebHble (HACHIILIEHHBIE) YTIEBOJOPOIbI.
OTHUJIEH U allETWIEH KaK HENpeleIbHbIE
(HeHaChIIIEHHbBIE) YTIEBOAOPOIbI.
CrpykTypHBIE POPMYIIBI OPraHUYECKHX

BelecTB. ['OpeHue yriieBo10poIoB.

OPraHUYECKUX COCTUHECHUH.
Paznuuams nipenenbHbIe U HENPEAEIBHBIE YTIIEBOAOPOIBI.
Haszvieamv n 3anucviéamv (HOpMynbl (MOJIEKYISPHBIE U

BaKHEUIITNX MpeaCTaBUTENEN

CTPYKTYpHBIE)
YIJIEBOJOPOIOB.

Habniwoams 3a X0mOM XHMHYECKOTO OSKCIEPUMEHTA,




PeaKI_[I/II/I ACTUAPUPOBAHUA TPCACIIBHBIX

YIJIEBOJJOPO/IOB.

OTIHCHIBATh €T0 M JIENIaTh BBIBOJIBI HA OCHOBE HAOIIOICHUH.
Qukcuposams PE3yabTaThl IKCHEPUMEHTAa C ITOMOLIBIO
pycckoro (poAaHOro) s3blka, a Takke C IOMOIIbIO

XUMHUYECKUX (GOPMYI U YpaBHEHHM

35 Kuciopojacoaep:xane oprannieckne 19.01 Xapakmepuzoéams COUPTH  KaK KHUCIOPOJCOJAEpKAIIIE
coequHeHusA.CIUpThl. DTUTIOBBIN CIHPT, OpraHHYECKHUEe COCTUHEHUSI.
€ro MoJIyueHue, IPUMEHEHHE U Knaccugpuyuposame crnvpthl 1O YHCIY THIPOKCHUIBHBIX
¢dusnonoruueckoe aAericteue. TpéxaTroMHBI IPYIII B KX MOJICKYJIaX.
CHHPT MIIMLEPUH. YKCYCHAasi KHCIIOTa KaK Haszvisams nipencTaBuTenell OQHO- U TPEXATOMHBIX CITUPTOB
MPEJICTAaBUTENIb KAPOOHOBBIX KHCIIOT. 1 3aITUCBIBATh UX (OPMYIIBI.
Xapaxmepuzoeamuv KapOOHOBBIC KHCJIOTBI KaK
KHCIIOPOJICOIEPKAIIIUE OPTAHUYECKUE COSTMHECHHUS.
36 Kpemnuii u ero coenunenusi. Kpemuuii, 20.01 Xapaxkmepuzoeamsv ¢ WUCIOIB30BAHUEM PYCCKOTO (POIHOTO)

CTPOEHHE €r0 aTOMa U HaXOXKICHHE B
npupoje. CoiictBa kpeMHUs. CUITULUIBI U
cunad. Oxeupn kpemuusi(I1V). Kpemuuesas

KHCJIOTa U €€ COJIH.

A3bIKa M SA3bIKA XUMHUHU CTPOEHUE aTOMOB M KpPHCTAJUIOB,
¢u3nyeckue M XUMHUYECKHE CBOMCTBA, MOJIyueHUE U
IPUMEHEHNUE KPEMHHUSI.

Ycemanaenueams TPUUMHHO-CIIENCTBEHHBIE CBA3M MEXKAY
CTPOEHHEM aTOMa, BHJIOM XHUMHUYECKOW CBSA3HM, THUIIOM
KPUCTANINYECKOM PemETKH KPEMHHUS U €ro (PU3NYECKUMU U
XUMHUYECKUMHU CBOMCTBAMH.

Buinonname  pacu€rel 1Mo XUMHUYECKUM QopmyiaaM U




YpaBHEHUSAM DPEAKIUN, MPOTEKAIOIMIUX C YYACTUEM KPEMHUS
U €r0 COSIUHCHUIA.

Xapaxkmepuzoeamuv ¢ WUCIOIB30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA M SI3bIKa XUMHH COCTaB, (PU3HUYECCKHE U XUMHUYCCKHE
CBOMCTBA, ITOJIy4EHUE U IPUMEHEHUE COCITUHEHUM KPEMHHUS.
Cpasnusams TUOKCHUIBI YIIIEPOAA U KPEMHUSI.

Onucvieams BaXXHEUIIME THUIIBI TPUPOJHBIX COCTUHECHUI

KpEMHUA KaK OCHOBHOI'O 3JICMCHTA J'II/ITOC(bepBI.

37 CuankaTHasi 26.01 Xapaxmepuzoéams CHIUKATHYIO TPOMBIIUICHHOCTh W €€
NPOMBINIIEHHOCTH. [IpoH3BOICTBO CTEKIA OCHOBHYIO TIPOJTYKIIHIO.
U 1ieMeHTa. [IpoayKIus CHITMKaTHOM Yemanaenueams ananoruu MeXay pa3IMuHbIMU OTPACIISIMUA
TIPOMBIIIJICHHOCTH: ONITUYECKOE BOJIOKHO, CHJIMKATHOW TIPOMBIIIIJICHHOCTH
Kepamuka, papdop, dpasac. Ontuueckoe
BOJIOKHO.

38 IMoayuyenne HemeTa1oB.Hemeramis: B 27.01 Onucvieams HaAXOXKICHUEC HEMETAIIJIOB B IIPUPOJIC.

npupoe. OpakiMoHHas MeperoHKa
KHJIKOTO BO3JlyXa KaK CII0CO0 MOITyUeHHS
KUCIIOpPOa, a30Ta U aprona. [lomydenue
dochopa, kpemHUs, XJI0pa, HOJA.

DIIEKTPOJIN3 PaCTBOPOB.

Xapaxmepuzoeams (GpaKIMOHHYIO MEPETOHKY >KHMJIKOTO
BO3/yXa KaK COBOKYIHOCTb (DU3MYECKHX MPOLIECCOB.

Apeymenmupoéams ~ OTHECEHHE TPOLIECCOB  IOJIyYEHUs
AKTUBHBIX HEMETAIIJIOB K OKHCIIUTENIBHO-

BOCCTAaHOBUTCIIBHBIM ITpoLI€CCaM




39 IMony4yeHne BaKHeHIIMX XUMHYECKHX 02.02 Xapakmepuzoeams XMMU3M, CbIPbE, alllapaTtypy U Hay4HbIe
coeinHeHMiT HemeTasL10B.[loyuenue IPUHIUIBI IPOU3BOJICTBA CEPHON KUCIIOTHI.
CEpHOM KUCIIOTHI: CHIPbE, XUMU3M, Cpasnueéams ~ TPOU3BOJICTBO  CEpHOW  KUCIOTHI U
TEXHOJIOTUYECKasi CXeMa, METOJ KUIISIIETO MIPOM3BOJICTBO aMMHaKa
CJI0s1, IPUHLUIIBI TEIJI000MEHA,
OPOTUBOTOKA U LHUPKYIALMH. OneyM.
[Tpon3BOCTBO aMMHaKa: CHIPbE, XUMHU3M,
TEXHOJIOTUYECKas CXeMa.
40 O0600menue no reme «Hemera/ibl u ux 03.02 IIposooums OLEHKY COOCTBEHHBIX JIOCTUKEHUN B YCBOCHUU
coeIMHEeHHs». Y pOK-YIIpaKHEHHUE C TEMBI.
UCTIOJIF30BAaHUEM CaMOCTOSATEIBHOM paboThI Koppexmuposamb cBOM 3HaHHA B COOTBETCTBUU C
0 BBITOJIHEHHUIO POBEPOYHBIX TECTOB, IUTAHUPYEMBIM PE3yJIbTaTOM.
3aJJaHUi U yIpaXHEHUH Ilonyuams XMUMHUYECKYI0 HWHGOpPMAMM U3 Pa3IMYHbBIX
MCTOYHHKOB.
Ilpeocmasname wnpopmaruio mo teme «Hemertamnei» B
BUJIC TaOJUI], CXEM, OIMOPHOTO0 KOHCIEKTa, B TOM YHCIE C
npuMmeHenneM cpeacts MKT
41 Konmponvnas paboma 2 o teme
09.02

«Hemeramnabl u ux COCANHCHU




MeTanibl ¥ ux coequHeHus (16 1)

42 OO0miasi xapakTepucTHKA MEeTAJJIOB. 1 10.02 O0vscHAMb, YTO TAKOE METAJUIBI.

[Tonoxxenue MeTauIOB B IEPUOIUUECKOM
Xapaxmepuzoeams XUMUYECKUE AJIEMEHTHI-METAJUIbI [0 UX

crucTemMe XuMuueckux anemeHToB /1. U.

MenieneeBa, CTpOEHHUE UX aTOMOB U IIOJIOXKEHUIO B epuoaundeckoit cucreme . . Menneneesa.

KpUCTAJJIOB. MeTaimnueckast CBsI3b U .

" Ilpoenosuposams CBOWCTBA HE3HAKOMBIX METAUIOB 10

METaJUIMYecKasi KPUCTAIIMYECKas pemeéTKa.

du3nyecKue CBOWCTBAa METAIIJIOB: 3JIEKTPO- MOJIOKEHUIO B  TMEPUOJUYECKOM CHCTEME XMMHYECKUX

U TEIUIONPOBOIHOCTD, OTPAXKAOIIAs

P » OTP N anemenToB M. . Menneneena.

CIIOCOOHOCTB, MJIACTUYHOCTb. YEpHBIE U

[[BETHBIE METAJLIIBI Ycemanasnueams TPUUMHHO-CIEACTBEHHBIE CBSA3M MEXKIY
CTPOCHUEM arToMa, BUIOM XHMHYECKOH CBSI3W M THUIIOM
KPUCTAJUTMYECKON PEMIETKH Yy METAUIOB — MPOCTHIX
BEIIECTB U UX COCAUHEHUIA

43 XumMuuyeckue cBoiicTBa | 1 16.02 ObwvsicHsmb, 9TO TaKOE PSAJT AKTUBHOCTH METAJLIOB.

MeTaLI0B.MeTamibl Kak BOCCTaHOBHUTEIIH.
ONEKTPOXUMHYECKUH  psAll  HaIPsHKEHUH.
B3aumoaeicTBue METAIIIOB C HEMETAIAMU,
COJISIMH.

OKCHJaMu, KHCJIOTaMH,

ATIOMUHOTEPMHUSL.

Ilpumenamo ero aias XapakTEpPUCTUKH XUMHUYECKUX CBOWCTB
IIPOCTBIX BEIIECTB-METAJIOB.

0O606wamy cUCTEMY XUMHUYECKUX CBOICTB METaJUIOB Kak
«BOCCTaHOBUTEJIbHBIE CBOMCTBAY.

Cocmasnams ~ MONEKYISIPHbIE  YpPaBHEHMsSI  pEaKlUi,
XapaKTEpU3YIOIINX XUMHUECKNE CBOIICTBA METAIIIOB B CBETE
yueHHUs] 00 OKHCIUTENbHO-BOCCTAHOBUTENBHBIX Mpolleccax,
a peaklMy C y4acTHEM DJIEKTPOJIUTOB, MPEACTABIATh TAKXKE

U B UOHHOM BUJIC.




Habnooams n onucviéams peakid MEXAY BEUIECTBAMH C
MTOMOIIIbIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XMMUHU.

CaMOCTOSITENIbHO  1p080OUMb  OMBITHI, TOJTBEPKIAIOIIIE
XMMHUYECKHE CBOMCTBA METAJJIOB, C COOJIIOJICHUEM IpaBUII

TEXHUKU OE€30IIaCHOCTH

44—45 | O0mas xapakTepucTHKA dJjieMeHToB | A- 17.02 O0vscHAmMbs ITUMOJIOTHIO HA3BaHUS TPYMIIbl  «ILEIOYHBIC
rpynnbl.CTpoeHuEe aTOMOB U IPOCTBIX 02.03 METaJLTbD».
BEIIECTB. 3aBUCUMOCTh (PU3HUECKUX U Jlasamb 00IIYI0 XapaKTEPUCTUKY IIEIOYHBIM METajlaM I10
XUMHYECKHX CBOKCTB IIEIIOYHBIX METAIIIIOB UX TIOJIOKEHUIO B TEPUOJUYECKON CHUCTEME XUMHYECKUX
OT 3apsAJ0B siiep ux aToMoB. OKCHJIBI U anemenToB J[. 1. Menzeneesa.
TUAPOKCHUBI IIETOYHBIX METAJUIOB, UX Xapaxmepuzoéams CcTpoeHHE, (PU3UUECKHE U XUMHYECKHE
NOJIy4eHHe, CBOICTBA U IPUMEHEHHUE. CBOWMCTBA ILEJOYHBIX METaNIOB B CBeTe  OOILEro,
Baxaenme conn meI0OYHBIX METAIJI0B, UX 0COOEHHOTO U €IUMHUYHOTO.
3HAa4YCHHE B MIPUPOJIC U KU3HU YEIIOBEKA. Ilpeockaszvieams (QU3NUECKUE W XUMHUYECKHE CBOWCTBA
OKCHJIOB M TH/IPOKCHUIOB IIEJIOYHBIX METAJIJIOB HA OCHOBE UX
cocTaBa M CTPOEHUS M  TOATBEPXKIaTb  MPOTHO3BI
YPaBHEHHUSIMH COOTBETCTBYIOIUX PEAKIINN.
IIpoeooums pacdy€Tbl MO XUMHYECKUM QopmyiaamM U
YPAaBHEHHMSIM  peaklMid, MPOTEKAIOIUX C  y4acTUeM
IIEJIOYHBIX METAJUIOB U UX COETUHEHUI
46—47 | O6mas xapakrepuctuka |1A- 03.03 Obvsacuamo STHUMOJIOTHIO Ha3BaHUS TPYIIITBI




rpynnbl.CTpoeHHE aTOMOB U MPOCTHIX
BEIIECTB. 3aBUCUMOCTb (PU3UYECKHX U
XMMHYECKHX CBOMCTB IICI0YHO3EMEIbHBIX
METAJIJIOB OT 3aps/IOB SIAEP UX aTOMOB.
OKcuAbl U THAPOKCHUTBI
IIEJI0YHO3EMEIbHBIX METAJIOB, UX
MOJIy4YeHHUE, CBOMCTBA U IPUMEHEHUE.
Baxxneiimue conu mEnogyHo3eMeabHbIX
METaJUIOB, X 3HAYEHUE B IPUPOJIE U )KU3HU
yenoBeka. KapOoHaThl U ruApoKapOOHATHI

KaJIbIH.

09.03

«UIEJI0YHO3EMETIbHBIE METAIIIIBIY.
Hasams 0o0mIIyI0 XapakTepucTuky Metauiam |lIA-rpymms
(IesI0YHO3eMENbHBIM  METaJUIaM) IO HMX IOJIOKEHUIO B
NEpUOJIMYECKON  cucTeMe  XMMHYECKMX  DJIEMEHTOB
. . Menneneena.

Xapakmepuzoseams CTpoeHHE, (U3UYECKUE W XUMHUYECKHE
CBOWCTBA WIEJIOYHO3EMENIbHBIX METAIJIOB B CBETE OOILEro,
0COOEHHOI0 ¥ €UHUYHOTO.

IIpeockaszvieams (GU3NUECKUE W XUMHUYECKHE CBOWCTBA
OKCHUJIOB M THUIAPOKCUAOB MeTauioB |IA-rpynmbel Ha OoCHOBE
UX COCTaBa M CTPOCHUS M HOOmMEepicoamsv TPOTHO3BI
YPaBHEHHUSMH COOTBETCTBYIOIIMX PEAKIIUI.

IIpo6ooums pacdy€Tbl 1O XUMHUYECKUM QopmyiaamM U
YpPaBHEHUSM  pEeaKklMi, MPOTEKAOIIHUX C  y4acTHUEM

IIEI0YHO3EMEIbHBIX METAIJIOB U UX COEJUHEHUI

48

7KécTkocTh BOABI H CIIOCO0OBI €é
ycrpaHeHusi. JKECTKOCTD BOJIbI: BpeMEHHasI
u nioctosiHHas. CriocoObl yCcTpaHeHus
BpeMeHHOH xécTkocTu. CrocoOsl

YCTpaHCHHUA MMOCTOSIHHOM KECTKOCTH.

10.03

Ob6vsicHsimb TIOHATHE «OKECTKOCTH BOIBDY.

Pasznuuams BpeMEHHYIO U TIOCTOSIHHYIO KECTKOCTH BOJIBL.
IIpeonacame ciocoObl yCTpaHEHUS KECTKOCTH BOJIBI.
IIpogooumys, Habr00ams W onucvleams XUMHUYECKUN
OKCHEPUMEHT  C  COOJIFOJICHMEM  TPABWJI  TEXHHKH

0€3011acHOCTH




49

Ilpakmuueckasa padoma 6. KécTtkocTb
BOJIbI M CIIOCOOBI €é yCTpaHeHusl.
[Tonydenue xKECTKOM BOABI
B3aMMOJICICTBHEM YTIIEKUCIIOTO C
U3BECTKOBOM BOJIOW. Y CTpaHEHUE
BPEMEHHOM KECTKOCTH BOJABI KUIISTYCHUEM U
n00aBJICHUEM CO/IBI. Y CTpaHEHHE
MOCTOSTHHOM ®KECTKOCTU BOJIBI 100aBIEHUEM
COJIBI.

HcnbiTanue xKECTKON BOABI paCTBOPOM

MBLi1a

16.03

Ionyuams, cobupames W pacno3naéamsv YTIEKUCIbBIA Tas.
Obpawamvcss ¢ 1a0OpPaTOpHBIM  O0OpYyIOBaHHEM U
HarpeBaTebHBIMH ~ NpUOOpaMH B COOTBETCTBUU  C
NpaBUJIAMU TEXHUKU 0€3011aCHOCTH.

Habnwooams m onucviéams XUMUYECKHHA SKCIEPUMEHT C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMUH.
Dopmynuposams BBIBOJBI MO pe3yibTaTaM HPOBEAEHHOTO
IKCIIEPUMECHTA.

Compyonuuams B TIpoliecce y4eOHOTO B3aUMOJICHCTBUS MPU

pabote B rpynmnax




50 AJTIOMUHHT U €ro 17.03 Xapaxmepuzoéams QTIOMUHUI 1O €ro TMOJIOKEHUIO B
coenHenus.CoeIMHEHNS aJTIOMUHUS B NEPUOIMYECKONl  CcHCTeME  XMMHUYECKHX  DJIEMEHTOB
npupozae. XuMUUECKHUE CBOMCTBA U J. . Menneneena.
npuMeHeHue anoMuHus. OcoOeHHOCTH Onucvieamy ~ cTpoeHue, (QU3MYECKHe U  XUMHUYECKHE
OKCH/JIa M THJIPOKCHU/Ia JIFOMUHUS KaK CBOICTBA AJIOMHHHUSA, TIOATBEPXKIAs UX COOTBETCTBYIOIIUMHU
amM(OTEpHBIX coenHeHnA. Bakneiimme YPAaBHEHUSMH PEAKIIU.

COJIU AJIFOMHUHHUS (XJIOpU, Cynbdar). ObvsicHamb NBOWCTBEHHBIN XapaKTep XUMHUYECKUX CBOWCTB
OKCHJIa U THJIPOKCH/IA AIIFOMHHHS.
Konxpemusuposamo NEKTPOJIUTUYECKOE  TIOJyYeHHE
METAJUIOB ONMMCAHUEM TPOU3BO/ICTBA AITFOMUHUSI.
Ycemanasnueams  3aBUCHMOCTH — 00NacTeil  MpUMEHEHUS
AJIFOMUHUS U €T0 CIUIAaBOB OT CBOMCTB 3TUX BEIIECTB.
IIpo6ooums pacdy€Tbl 1O XUMHUYECKUM QopmyiaamM U
YpaBHEHHMSIM  PEaKIHid, NPOTEKAIIUX C  y4acTHEM
AJIFOMUHUS U €r0 COeIMHEHUH

51—52 | XKeue3o u ero coeanHeHnsa.OcoOEHHOCTH 23.03 Xapaxmepuzoeams TOJIOKEHHUE JKe€Je3a B IEPUOIAUYECKOU
CTpOCHHS aToma kene3a. JKeneszo B 24.03 cucteMe xumudeckux djemeHtoB J[. M. MenngeneeBa wu

npupoje. Baxxnenmme pyasl xenesa.
Oxcunst 1 runpokcusl xeneza(ll) u (I11).
Comu xenesa(Il) u (III). O6HapyxeHue

KaTHOHOB JKeJie3a B PacTBOpe. 3HAUCHUE

0COOEHHOCTH CTPOCHUS aToMa XKEJIc3a.
Onucvieamo (I)I/I3I/I‘{eCKI/IC 1 XHMHYECKHE CBOMCTBaA KeEie3a,
MOATBCPIKAAA nux COOTBCTCTBYHOIIMMU YpaBHCHHUAMUA

peaKkuui.




COCIMHEHUH JKeie3a.

Obvsichamb ~ HaIAYUE  JIBYX  TEHETHUYECKHX  PSIOB
coenuHeHui xene3a Fe* u Fed* .

Yemanasnueams  3aBUCHMOCTH — 00JIACTCH  MPUMEHEHUS
KeJIe3a M €T0 CIIABOB OT CBOMCTB DTHX BEIIECTB.
IIposooums  pacu€Tbl 1O XUMHUYECKUM GopMylnaMm U
YPaBHCHUSM PEAKIUH, MPOTEKAIINX C YIaCTHEM JKeJie3a U
€r0 COeIMHEHUI.

Habniooams n onucvliéams peakimi MEX]y BELIECTBAMH C

MTOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SI3bIKa XUMUU

53

Ilpakmuueckaa paooma 7.

Pemenne s3xcrnepuMeHTAJBHBIX 32124 10
TeMe «MeTasubby.Pemienue
HKCIIEPUMEHTAJIbHBIX 3a/a4 Ha
pacrno3HaBaHUE U MOJYYEHUE METAIIOB U

UX COeNUHEHNHN

06.04

DKCIEPUMEHTAIIBHO UCCIe008amb CBOMCTBA METAIJIOB U UX
COCJIMHEHMH, peliaTh SKCIEPUMEHTAJIbHBIE 3a7a4M M0 TeMe
«MeTamnby.

Pabomams ¢ nmabopaTopHbIM  O0OpyIOBaHUEM U
HarpeBaTeJIbHBIMU ~ TPUOOpaMH B COOTBETCTBUU  C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habnrooams cBoiicTBa METAIIOB U KX COEIUHEHUHN.
Onucvligamv ~ XUMHWYECKUM OIKCIIEPUMEHT C  TOMOIIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMHH.
Dopmynuposams BBIBOJBI 10 pe3yJbTaTaM ITPOBEAEHHOTO
AKCIIEPUMEHTA.

Onpeodensmop (Wcxons u3 ydeOHOHN 3a7aun) HEOOXOIUMOCTh




HCIIOJIBb30BaHUA H3.6JIIOI[€HI/ISI HJIU SKCIICPUMCHTA

o4 Koppo3usi MeTan10B ¥ cl10CO0BI 31U THI 07.04 O0vsicHAMb TIOHATUE KKOPPO3USN.
ot Heé.Kopposwust ra3oBast (XumMu4deckas) u Paznuuams XUMUYECKYIO U 3JIEKTPOXUMHUYECKYIO KOPPO3HIO.
AIIEKTPOXUMHUYECKas. 3alIUTa METAIJIOB OT Hnnocmpuposams  TIpUMEpaMu  MOHATUS  «KOPPO3US»,
KOPPO3HUHU. «XMMHYECKast KOPPO3HS», «IIEKTPOXUMUYECKAs KOPPOZUSD».
Xapaxmepusosamb ~ COCOOBI  3alIUTHIl  METAIIOB  OT
KOppO3UH
55—56 | MeTtanuas B npupone. [lonsitue o 13.04 Knaccugpuyuposame ~ GopMbl  NPUPOAHBIX  COEIUHEHHN
MeTatypruu.Y€pHas u BeTHas 13.04 METAJIJIOB.

metaiyprus. [lupomerannyprus,
TUAPOMETAJUTYPTHsl, SJIEKTPOMETAILTYpPIHsL.

Jomennsrii npouecc. [lepepaboTka uyryna B

Xapaxmepusoeams 00IIME CIIOCOOBI MOJYUYEHUSI METAJIOB:
MUPO-, TUAPO- U AIIEKTPOMETALITYPTHIO.

Komcpemuaupogamb CIIOCOOBI MOJIYYCHHUA MCETAJJIOB




CTajlb. DJIEKTPOJIU3 PaCILJIaBOB.

OpUMEpaMd M YPaBHEHUSAMH pPEaKIMHi C COCTaBJIICHHUEM
AJIEKTPOHHOTO OaslaHca.

Onucvisams JTOMEHHBIA TPOIECC U IIEKTPOIUTHUCCKOE
HOJIy4EHHE METAJIIOB.

Paznuuams uépHble U IBETHBIE METAJUIbI, YYT'YH U CTajlb

57 O000menue 3HaHUI O Teme 1 14.04 IIposooums OLEHKY COOCTBEHHBIX JIOCTUXKEHUN B YCBOCHUU
«MeTtayib». Y poK-yIpa)kHEHHE C TEMBI.
UCTIOJIB30BaHUE CAMOCTOSTEIBHOMN paboThI Koppexmuposamp cBOM 3HaHHA B COOTBETCTBUU C
10 BBITTOJIHEHHUIO TIPOBEPOYHBIX TECTOB, TUTAHUPYEMBIM PE3yJIbTaTOM.
3aJlaHUN M yIIpa>kHEHUH Ilonyuams XUMUYECKYI0 HHGOpMAMU U3 Pa3IMYHbIX
HCTOYHHKOB.
Ilpeocmasname nHabopMaIio mo Teme «MeTamisl» B BUJIE
TaONMUI], CXEM, OINOPHOTO KOHCIEKTa, B TOM YHCIE C
npuMmeHenneM cpeacts UKT
58 Koumponvnaas  pabom 3 1o  Teme 20.04
«Meramib»
XuMHA ¥ OKpYsKawowmas cpeaa (2 4)
59 XHMMHYECKHI COCTAB INIAHEThI 1 21.04 Humeepupoeams cBeneHuss 1o (QU3MUECKO reorpaduu B

3emus.Crpoenue 3eMin: s,1po, MaHTHS,

3eMHas Kopa, tutocdepa, ruapochepa,

3HAHUS 0 XUMHYIECKOH opraHu3alyvu IJIaHCThI.

Xapakmepusoeamb XUMHYECKHII COCTaB T€OJOTHYECKUX




aTMocdepa. XUMUYECKUN COCTaB 3eMITH.
I'opubie nopoasl. Munepainsl. Pynsr.

ITone3Hple nCKOMMaecMBIE.

000JI04eK 3eMIIH.

Pasznuuams MuHEpasl 1 TOPHbIE TOPObI

60 Oxpana okpy:xawouieii cpeabl OT 1 27.04 Xapakmepuzo6amb WCTOUHUKU XUMHUUYECKOTO 3arpsi3HCHUS
XMMHYeCKOro 3arpsisHeHus.lcrounuku OKpY’Kalollen cpeabl.
XMMHUYECKOT'0 3arpsi3HEHMsI OKPY>KaroLei Onucvieams ~ T7100aJbHBIE  HKOJOTMUECKHE  MPOOJIEMBI,
cpenpl. ['100anbHbIE SKOJIOTHYECKHE CBSI3aHHBIE C XUMUYECKUM 3arps3HEHUEM.
poOJIeMbl: HapyIIeHnEe OMOTEOXMMHYECKUX IIpeonacams yTH MUHUMH3ALAN BO3/ICHCTBHS
KPYTOBOPOTOB XUMHUYECKUX JIEMEHTOB, XUMHYECKOTO 3arps3HEHHSI HAa OKPYXKAIOIIYIO CPEy.
HOTEIUIEHUE KJIMMaTa, KUCJIOTHBIE JOXKIU U IIpusooums IpUMeEpbl MEXTYHAPOJAHOTO COTPYIHUYECTBA B
np. O30HOBBIE IBIPBL. MexXayHapoIHOE 00J1acTH OXpaHbl OKpY)KAIOLIEW cpeibl OT XHMHYECKOTO
COTPYAHUYECTBO B 00J1aCTH OXpaHBI 3arpsi3HEHUS
OKpPY’KaroIlle! cpebl OT XUMHYECKOTO
3arps3HeHus. «3enEHas XUMUs».

O00011eHNE 3HAHMI 10 XUMMH 32 KYPC OCHOBHOM IIKOJIBI.
IMoaroroBka K 0CHOBHOMY rocyiapcTBeHHOMY dk3ameny (OI'9) (7 1)
61 BemecrBa.CTpoeHre aToMa XUMHUYECKOTO 1 28.04 IIpeocmasnams unpopmanmio no teme «llepuonnyeckuii

3JIEMCHTA B COOTBETCTBHH C ITOJIOKCHHUEM

3aKOH U nepuoanyeckas cucrema Jl. 1. MenneneeBa B cBere




ATOTO JIEMEHTA B MEPUOANYECKON CUCTEME.
CrpoeHue BelecTBa: XuMUYECKast CBSI3b U
KPUCTAJUTMYECKUE PEIIETKH. 3aBUCHMOCTD
CBOMCTB 00pa30BaHHBIX DJIIEMEHTAMH
MPOCTHIX BEIIECTB (METAJJIOB, HEMETAILJIOB,
0JIarOpOHBIX Ta30B) OT MOJIOKEHUS
3JIEMEHTOB B NIEPUOIUYECKON CHCTEME.
Knaccudukanust HEOpraHM4eCKuX BEIIECTB.
[IpeacraBuTenu pa3HBIX KJIACCOB

HCOPTaHNYCCKUX BCIICCTB

TEOPUH CTPOCHHUS aTOMa» B BHUJE TAOJIUI, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM uucie ¢ npuMeHenuem cpeacts UKT.
Buvinonnamo TecTOBBIE 3aJaHUS 110 TEME.

IIpeocmasnsams nHpopManuIo 10 TeMe «Buabl Xumuueckon
CBS3M W THUIBl KPUCTAIMYECKUX PEIIETOK. B3ammocsssb
CTPOEHUS M CBOWCTB BELIECTB» B BHJE TaOIUL, CXEM,

OIIOPHOI'O KOHCIICKTA, B TOM YHUCJIC C IPUMCHCHUEM CPCACTB

HKT

62-63

Xumunuyeckue peakuunu.lIpusnaku u
YCJIOBHS IPOTEKAHUS XUMUYECKUX PEAKIIUH.
Turosnorus XUMUYECKUX peakiuii 1o
pa3IMYHBIM OCHOBaHUAM. Peakiiuu noHHOTO
oOmeHa. OKUCIUTENBHO-

BOCCTAaHOBUTCIIBHBIC PCAKIITNN

04.05
05.05

IIpeocmasnams unpopmanmio no teme «Knaccuduxanms
XUMHYECKHX PEAKIUH MO Pa3InYHBIM TPU3HAKAM» B BHJE
TaONMUI], CXEM, OINOPHOTO KOHCIEKTa, B TOM YHCIE C
npumeHenneM cpencts UKT.

Bvinonnsms TeCTOBbIE 3a7JaHUS IO TEME.
Xapakmepu306ambOKUCIATEIEHO-BOCCTAHOBUTEIBHEIC
pEaKIHH, OKUCIUTEIh U BOCCTAHOBUTEI.
OmauyampOKUCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU OT
peaxiuii oOMeHa.
3anucvieamo

ypaBHEHUS OKHCIIUTEIBHO-




BOCCTAaHOBHUTCIIbHBIX peaKum”I C IIOMOIIBIO METOJa

AJIEKTPOHHOTO OaslaHca

64—65 | OcHOBBI HEOPTAHUYECKOM 11.05 Xapaxkmepuzosamv oOue, 0COOCHHBIC U WHANBUIYaIbHbIC
xuMuU. M TOroBbIi KOHTPOJILHBII cpes3. 12.05 CBOMCTBAa KHCIIOT, OCHOBAaHMH M COJICH B CBETE€ TEOPUHU
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB. AIIEKTPOIIUTUIECKOH TUCCOIMALINN.

XapakTepHble XUMHUECKUE CBOMCTBA Apaymenmuposams BOZMOKHOCTH MPOTEKAHUS XUMHUYECKUX
c0J1e00pa3yIoNINX OKCHIOB, THAPOKCUIOB peakuii B pacTBOpax AJIEKTPOIUTAX UCXOS U3 YCIOBHH.
(OCHOBaHMI1, KNUCIIOPOACOIEPIKAIINX KUCIIOT Knaccugpuyuposams HeopraHu4ecKe BELIECTBA MO COCTABY
¥ aM(pOTEPHBIX TUAPOKCUIOB), COIEH Y CBOMCTBaM.
Ilpusooums  TIpUMEpHl  TPEACTABUTENEH  KOHKPETHBIX
KJIACCOB M I'PYTII HEOPraHMUECKUX BEIIECTB
66 IToBTOpeHue n 00001IeHHE 11O TEMe. 18.05 Buvinonnamo TeCThl U yIIpaXKHEHUS, pewiams 3a1a4u 110 TEME.
IMoaroroBka K KOHTPOJIbHOI I1Ipo6odums OLEHKY COOCTBEHHBIX JIOCTHKEHUH B YCBOCHHUU
padorte.TecTupoBanue, penieHne 3a1ad u TEMBI.
BBINOJIHEHHUE YIIPaKHEHHH 10 Teme Koppexmuposamp cBoW 3HaHHMA B COOTBETCTBUU C
IUIAHUPYEMBIM PE3YJIbTaTOM
67 Koumponvnas paboma 4 19.05
(uToroBas Mo Kypcy OCHOBHOM IIIKOJIbI)
68 AHanu3 KOHTPOJIbHOM paboTsl. MToru rona 25.05







Y4eOHO-MeTOANYECKOE O0ecIiedYeHre Kypca XUMHUU

OCHOBHO# 00111€00pa30BaTEJIbHOM IKOJIbI

Y4eOHO-METOMMYECKUIT KOMIUICKT JUIsl M3Yy4eHHsS Kypca Xumuu B 8—9
KJlaccax, CO3JIaHHBI aBTOPCKUM KOJUIEKTMBOM Ton pykoBojctBoM O. C.
["abpuensiHa, COAEPKUT, KpOME YUYEOHBIX MMOCOOW, Yy4eOHO-METOIUYECKUC
U IUJIAKTUYECKUE TOoCcOOMs, TeTpaad JUIsl  BBINOJHEHUS  J1abOpaTOpHBIX
U TIPAKTUYECKUX padOT U JIp.

YMK «Xumus. 8 kiiace»

1. Xumus. 8 knace. Yueobnuk (aBTopsl O. C. I'abpuensu, U. I'. Octpoymos, C.A.
CnankoB).
2. Metonuueckoe nocobue. 8 kiacc (apropel O. C. I'abpuensia, N.I'. OctpoymoB,
C.A. Cnagkos).
3.IIporpamma kypca xumum a1 8—9 KimaccoB  00meoOpa3oBaTEIbHBIX
yupexaenuii (aBtopsl O. C. I'abpuensin, U. I'. Octpoymos, C. A. Cnajnkos).
4. Pabouas tretpanb. 8 kiacc (aBtopel O. C. I'abpuensn, C.A. Ciiankos).
5. TeTpanp 1151 TaOOPATOPHBIX OIMBITOB M MPAKTHYECKUX padoT. 8 Kacc (aBTOPHI
O. C. I'abpuensia, U.B. Akcénona).
6. Xumus B TecTax, 3aayax u ynpaxnenusx. 8 kiacc (aBropsl O.C. ['abpuensin,
N.B. Tpury6uak).

7. DnexkTponHas hopma yueOHUKA.

YMK «Xumus. 9 kiaace»
1. Xumus. 9 xnacc. Yueonuk (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C.A.
CnankoB).
2. Meroanueckoe nocobue. 9 knacc (aBropsl O. C. I'abpuensn, N.I'. OcTtpoymos,
C.A. Cnagkos).
3. Ilporpamma kypca xumuu mia 8—9 KiaccoB 00I1eo0pa3oBaTeIbHbBIX

yupexaenuit (aBtopst O. C. I'abpuensia, 1. I'. Octpoymos, C. A. Cnankos).



4. Pabouas tetpanb. 9 kiacc (aBtopsl O. C. I'abpuensin, C.A. Cnaakos).

5. Terpanp 1151 TaOOPATOPHBIX OIMBITOB M MPAKTHYECKUX padoT. 9 Kmacc (aBTOPHI
O. C. I'abpuensn, U.B. Akcénona).

6. Xumus B TecTax, 3aayax u ynpaxsnenusax. 9 knacc (aBropsl O.C. ['abpuernsi,
N.B. Tpury6uax).

7. DnekTpoHHas opma yuyeOHUKA.

HNudopmanuoHHbIe CpeacTBa

HHTepHeT-pecypchl HA PYCCKOM SI3bIKE
1. http://www.alhimik.ru. TlpeacraBneHsl cienyroniye pyOpPHKU:  COBETHI
aOUTYypUEHTY, YIUTEII0 XUMUH, CIIPABOYHHK (0YCHB OOJIbINas moadopKa TabIuIl u
CIPaBOYHBIX MAaTEPHAJIOB), Becéaas XUMUsSA, HOBOCTH, OJIMMITHAIBI, KyHCTKamepa
(MHOTO MHTEPECHBIX UICTOPHUYCCKHUX CBEICHUN).
2. http://www.hij.ru. Xypaan «XuMusi ¥ SKU3HBHIOHATHO W 3aHUMATEIILHO
paccka3bIBacT 000 BCEM HHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U MUPE, B KOTOPOM
MBI JKUBEM.
3.http://chemistry-chemists.com/index.html. Dnekrponnsiii )xypHanm «XUMUKH ©
XUMHSD», B KOTOPOM TPEACTABICHBI OIBITHI 10 XHMHH W 3aHUMAaTeJbHas
WHPOpMAITUs, MO3BOJIAIONINE YBJICYb YUYCHHUKOB OKCIICPUMCHTAIHLHOW YaCThIO
npeaMeTa.
4. http://c-books.narod.ru. BceBo3amoxkHast tuteparypa 1mo XuMHH.
5. http://www.prosv.ru/. TTocoOust sl ydanuxcs, B TOM YHUCJIE JJIs MOATOTOBKH
kK utorooit arrectanuu (OI'D u EI'D), meTtoandeckue mocoOust st y4UTEIECH,
HAYYHO-TIONYJISIPHAs JIMTEpaTypa Mo XHUMHH.
6. http://1september.ru/. )KypHan npeaHazHayeH HE TOJbKO s yuuTeneid. B Hém
MPEACTABICHO OOJIBIIIOE KOJIMYECTBO pPabOT yUYEHHKOB, B TOM YHCIIE
UCCIICIOBATEIILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBIN MTOPTAT

CO CChIJIKaAMH Ha O6p330BaTeJ'H>HI>Ie CaAUTBI 110 XMMUHU.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya

8.  www.periodictable.ru. COopHUK cTaTeli O XHMHYECKHX DJIEMEHTaX,

WJUTIOCTPUPOBAHHBINA SKCIIEPUMEHTOM.

O0BbeKThI Y4eOHBIX IKCKYPCHI

1.My3eun: MUHEPATOTUYECKUE, KPACBEIUECKUE, XYI0KECTBCHHBIE,
[TonuTeXxHUYECKUI.

2.JIabopaTopun: yueOHBIX 3aBEeJICHUHN, arpOXUMIIa00paTOPHH, SKOJIOTHUECKHUE,
CaHUTAPHO-AIUJIEMHUOJIOTUUECKHE.

3. AnTekmn.

4 .ITpou3BoICTBEHHBIEC OOBEKThI: XUMHUICCKHE 3aBOJIbI, BOJOOYHNCTHBIC

COOPYKE€HUS U IPYTU€ MECTHBIE MPOU3BOICTBA.

MarepuajibHO-TeXHUYECKOe 00ecIeYeHue KaOMHeTa XuMHuu
HarypanbHble 00beKThI

HatypanbHble 00BEKTHI, UCHOJIb3yeMble B 8—9 kiaccax npu oOydeHUH
XUMUH, BKJIIOYAIOT B c€0s KOJUICKIIMM MHHEPAJIOB U TOPHBIX TOPOJ, METaUIOB
Y CIUIABOB, OKCHUIOB, KHUCJIOT, OCHOBAHUMW, COJIEH, B TOM YHCJIE€ MHUHEPAIbHBIX
ynoOpeHuii, a TakkKe OoOpa3llbl OpPraHWYECKHX BEIIECTB M MaTepHAJIOB,
npeaycmotpeHHblx PI'OC. O3nakomileHHe ¢ oOpaslaMHd HMCXOJIHBIX BEIICCTB
W TOTOBBIX  M3JEJUN  TO3BOJSIET MOJYYUTh  HATJSIHBIE  TPEICTaBICHUS
0 Marepuase, BHEIIHEM BHJE, HEKOTOPBHIX (U3HMUECKUX CBOMCTBaxX OOpa3IIoB.
3HaYuTEIbHbIE Y4eOHO-TIO3HABATEIbHbIE BO3MOXKHOCTH HUMEIOT  KOJUICKIIHH,
W3TOTOBJICHHBIE CAaMUMM IIKOJbHUKAMU. IIpeamersl [ Takux KOJUICKIUN
cOOMpAarOTCs BO BpeMs SKCKYPCU U JPYTUX BHEYPOUHBIX 3aHSATHH.

Kosnnekiuu ucnonb3yroT TOABKO JJI1 03HAKOMJICHUS YYaIIUXCsl C BHEITHUM
BUJIOM U (U3UYECKUMHU CBONCTBAMH Pa3IMYHBIX BEIECTB W Marepuanon. [[ms

IMPOBCACHUA XUMHUUYCCKHX OIIBITOB KOJIJICKIIMHU HCIIOJb30BAaTh HCJIB3A.


http://www.periodictable.ru/

XuMHMYecKHe peaKTUBbI M MATePHAJIbI

OOparienne coO MHOTHMH BEIIECTBAMH TpPeOyeT CTPOTOro COOIIOICHUS
paBuil TEXHUKU O€30MaCHOCTH, OCOOCHHO MPU BBIMOJIHEHUU OMNBITOB CAMHMHU
yueHHKaMu. Bce  HeoOXoguMmble  Mepbl  NIPEIOCTOPOKHOCTH  YKa3aHbI
B COOTBETCTBYIOIIMX JOKYMEHTaX W HHCTPYKLHUSAX, a TaKKe B TMOCOOMSX s
YUYUTEJIEN XUMUH.

Bce  peakTtuBbl WM Marepuaibl, HYXHbIE Ul  IPOBEICHHUS
JEMOHCTPALIMOHHOTO M YYEHUYECKOTO JKCIEPUMEHTA, TIOCTaBIAIOTCS B
oOpazoBaTeNbHbIE YUpEeXKACHUs 00IIero oOpa3oBaHUs IIEHTPAIM30BAHHO B BUJIC
3apaHee CKOMIUIEKTOBaHHBIX HaOopoB. Ilpu HEOOXOIMMOCTH mpuoOpeTeHus
JIOTIOJIHUTEIBHBIX ~ PEaKTUBOB M MaTepualioB  cieayer  oOpamarbes B

CIICONAJIM3UPOBAHHBIC Mara3snuHbI.

Xumuueckas JIalopaTopHas NMocyaa, annaparbl 1 NPHOOPbI

XuMudeckas TOCyaa MOApa3AeNseTCs Ha JBE TPYINIBL: IS BBIMOJHEHUS
OTIBITOB YYAIITUMUCS U JJIS IEMOHCTPAIIMOHHBIX OIBITOB.

Hcnonp3yemMble Ha ypokax XMMHM B 8—9 kmaccax mpuOOphI, ammaparbl
¥ YCTAaHOBKHU KJIACCU(UIUPYIOT HA OCHOBE MPOTEKAIOIIMX B HUX (PU3NYECKUX
U XUMHYECKUX TMPOIECCOB MEXy BEIIECTBAMHU, HAXOISAIIMMHUCS B Pa3HBIX
arperaTHBIX COCTOSHUSX.

1) TTpuGops! ays pabOTHI ¢ ra3aMH — MOJYYCHHE, COOMpaHUE, OYMCTKA, CYIIKA,
TIOTJIONICHUE Ta30B; PEAKIIMM MEXAY IMOTOKAMH Ta30B; PEaKIMH MEXOY ra3zamMu
B DJICKTPUYECKOM pa3psie; PEakiui MEKIy ra3aMH IMPHY MOBBIMICHHOM JTaBJICHHH.
2) AnmapaTbl U IPUOOPHI IS OMBITOB C KUIKAMHU U TBEPIBIMU BEIICCTBAMU —
Neperonka, (QrIbTpoBaHWE, KPUCTAUIM3AIUS; TPOBEACHUEC PEAKIUH MEXIY
TBEPIBIM BEIIECTBOM M JKHUJKOCTBIO, JKUJIKOCTHIO W KHAKOCTHIO, TBEPABIMU
BCII[ECTBAMH.

BHe 370l Knaccudukanuy HaXoauTCsl yaeOHas anmnaparypa, npeHa3HaueHHas
JUIST  W3YYECHHS TEOPETUYECKUX BOMPOCOB XUMHUU. WUTFOCTPAIlMM  3aKOHA

COXpaHCHUA MACChbl BEIICCTB, ACMOHCTPAIMU BJICKTPOIIPOBOJHOCTH PAaCTBOPOB U



JBI)KCHUSI MOHOB B BJIEKTPUUYECKOM TI0JIE, HU3YUYEHHUSI CKOPOCTH XUMHUYECKOU
pEaKUnM, TOCIEA0BATEIIbHOCTA BBITECHCHUSI TaJlOT€HOB W3 PAacTBOPOB MX
COeJIMHEHUM.

BcroMorarenbHyt0  poJib  MTPAOT  HU3MEPUTEIBHBIE W HArpeBaTEJIbHBIC
npUOOPHI, Pa3IMYHbIEC TPUCTOCOOICHHUS JIJIS1 BBITIOJHEHUS ONBITOB.
Mopean

OObekTaMu MOJICIMPOBAHMS B XUMHUM SIBJISIIOTCSI  QTOMBI, MOJIEKYJIbI,
KPUCTAJUTbI, 3aBOJCKHE amnmapaTbl, a TakKXKe MPOUCXOMSIINE MPOLECCHI.
B npenogaBannyn XMMHAM UCMIOIB3YIOT MOJEIN KPUCTALIMYECKUX PEIIETOK aimasa,
rpadura, cepsl, pocdopa, okcuaa yraepoaa(lV), noaa, xxenesa, Meid, MarHus.

BrlmyckaroTcsi HaOopbl MOJIeNiel aTOMOB JIJIsi COCTaBIICHUS IIApOCTEP>KHEBBIX
MOJIENIEN MOJIEKYI.
IleuyaTHble yuyeOHbIE TOCOOUS

B npomecce oO0yueHHS XMMHHM  HUCIHOJIB3YIOT — CICAYIONIME  TaOJIMIIbI
MOCTOSTHHOTO ~ 3KcrmoHupoBanusi:  «llepuoguueckass cuctemMa  XUMHYECKUX
anemenToB [I. V1. MenneneeBay, «Tabmuiia pacTBOPUMOCTH KUCJIOT, OCHOBAHHUM U
COJIEN», «DIEKTPOXUMHUYECKNN PSJI HAIIPSHKEHUM METAJIOBY U JP.

st opraHu3ani  CaMOCTOSITEBbHOM pabOThl Ha YpPOKaxX HCHOJB3YIOT
pa3HoOOpa3Hble JAUIAKTUYECKHE MaTepHallbl: TETpaau WA OTHAENbHbIE paboune
JIUCTHl — WHCTPYKIMU, KAPTOUYKU C 3aJaHUSMHU Pa3HON CTENEHU TPYAHOCTH IS

M3Y4YEHHs] HOBOTO MaTepualia, CaMOIIPOBEPKH U KOHTPOJIS 3HAHUM.

Texnuueckue cpeacrsa odydenusi (TCO)

BONBIIMHCTBO TEXHUYECKHX CPEICTB OOydeHUs] He pa3padaThiBaIOCh
CHEIUAIbHO JJIs IIKOJBI, a MPEeIHA3HAYAIOCh I Tepeaadd u  oOpaboTKH
uH(OpPMAIIUU — 3TO PA3IUYHOTO POjAa MPOCKTOPHI, TEIEBU30PHI, KOMITBIOTEPHI
U T. 1. B yueOHO-BOCIIUTATEILHOM MPOIIECCE KOMIBIOTEP MOXET UCIOIb30BaThCS
JUISL pElIeHUs 3a/1a4 HAYYHON OpraHu3alliy TpyAa YUUTEIIs.

HpI/I HCIIOJIBb30BaAHUN TEXHHUYCCKUX CPCACTB O6y‘{eHI/I$I CIeaAyCeT Y4YUTbLIBATDH



BPEMEHHBIE OrpaHWYeHMs, HanaraeMble CaHWTApHBIMU MpaBUJIaMU U HOpPMaMu
(CaunlluH). HenpepsiBHast TPOIOKUTENBHOCTD IEMOHCTPAIIMU BUIEOMATEPUATIOB
Ha TEJIEBU3MOHHOM DJKpaHe U Ha OOJIbIIOM DJKpaHe C MCIOJIb30BaHUEM
MYJIBTUMEIUMHOTO MPOEKTOpa HE JOJDKHA MNpPEBbILIATh 25 MHUH. Takoe ke
orpanndenre (He Ooznee 25 MHH) paclpocTpaHsAeTcs Ha HENpPEepbIBHOE
UCII0JIb30BAaHUE MHTEPAKTUBHON JJOCKM M HAa HEMPEPHIBHYIO PabOTy ydalluxcs Ha
NEPCOHAILHOM KOMITbloTepe. KoJM4ecTBO YpPOKOB C HCHOJIb30BAHUEM TaKHX
TEXHUYECKUX CPEJCTB OOYYEHHMS, KaK TEIEBU30D, MYJIbTUMEIUNHBIN MPOEKTOP,
WHTEPaKTUBHAS JOCKA, JOKYMEHT-KaMepa,HEJOKHO MPEBBIIIATh IIECTH YPOKOB
B HEJIENIO, a YUCJIO YPOKOB, Ha KOTOPBIXYYEHUKH paOOTalOT 3a MEPCOHAIbHBIM

KOMIIBIOTCPOM, — TpéX B HCICJIIO.

ObopynoBanne KaOMHeTa XUMMH

Kabunet XUMHUHU JOJIKEH OBITH obopynoBaH CIICIIUAIbHBIM
JIEMOHCTPAllMOHHBIM ~ cTOJIoM.  Jl;ma  oOecrieueHust  Jydiied  BUIUMOCTH
JIEMOHCTPAIIMOHHBIN CTOJ PEKOMEHYETCA YCTAaHABJIMBATH HA MOJUYM.

B  kabuHerax XWMHU  YCTaHABIWMBAIOT JIBYXMECTHBIE  YYECHUUYECKHUE
Ja00paTOPHBIE CTONBI C TIOJBOJKON JJICKTPOIHEPTHH. YUCHUYCCKHE CTOJIBI
JIOJKHBI UMETh TOKPBITHE, YCTOMYMBOE K JIEMCTBUIO arpeCCHBHBIX XMMHUYECKHUX
BEILIECTB, MU 3allUTHbIE OOPTUKU MO HapyXKHOMYy Kpato. KaOuHEThl XuUMUU
000PYIYIOT BBHITSKHBIMHU ITKadhaMH, PaCIiOI0KEHHBIMU Y HAPYKHON CTEHBI BO3JIC
cToyia yuutensd. Jlns mpoBeaeHUs JTaOOpAaTOPHBIX OMBITOB HMCIOJIB3YIOT TOJBKO
MUHH-CHUPTOBKH.

VYueOHble TOCKH JOJKHBI OBITh M3TOTOBIICHBI M3 MaTEPHAIOB, HWMEIOITHX
BBICOKYIO Qre€3ul0 K MaTepuanaMm, HCIOIb3yeMbIM [IJIi MHChbMa, XOPOIIO
OYHIIATHCS BIAXHOUW T'yOKO#, OBITh N3HOCOCTOMKUMU, UMETh TEMHO-3€JIEHBIH I[BET
¥ aHTUOJIMKOBOE TIOKPHITHE. YUeOHBbIC JOCKH O0OPYIyIOT coduTamu, KOTOpHIC
JIOJDKHBI TPUKPEIUIThCS K cTeHe Ha 0,3 M BblllIe BEpXHEro Kpas JOCKH U
BBICTYNATh BHepén Ha paccTosiHue 0,6 M.

TeneBu3opbl yCTaHABIMBAIOT Ha CHEIUANBHBIX TymM0Oax Ha BeicoTe 1,0—1,3 M



or mnosa. Ilpu mnpocmoTpe Tenenepenay 3pUTEIBCKUE MECTa  JOJIKHBI
pacnoJiaraTbCsl Ha pacCTOSIHUH HE MEHEe 2 M OT 3KpaHa JI0 IJ1a3 yJaliuxcsl.

Jns MakCHMaJIbHOTO WCIIOJb30BaHUsS JHEBHOIO CBE€Ta W PABHOMEPHOTO
OCBEIICHMS Y4YEOHBIX IMOMEUIEHUI HE CleayeT pa3MellaTh Ha IOJOKOHHHKAX
HIMPOKOJINCTHBIE PACTEHUS, CHUKAIOUIUE YPOBEHb E€CTECTBEHHOI'O OCBEIICHUSI.
BricoTa pacreHuid He AOJKHA MpeBbIMIATHlS cM (OT MOJOKOHHUKA). PacTenus
11eJIeCO00pa3HO pa3MeniaTh B MIEPEHOCHBIX IBETOYHHUIAX BBHICOTONH 65—70 cM miun
MOJABECHBIX KAILIIO B MPOCTEHKAX MEXAY OKHAMU.

Jnst ortnenku ydeOHBIX MMOMENIEHWH HCHOJB3YIOT MaTepuaibl U KpPackKw,
CO3/IAI0IINE MATOBYIO MOBEPXHOCTh. JIJisl CTEH ydeOHBIX MOMENICHUM CclieayeT
UCIIOJIb30BaTh CBETJbIE TOHA JKENTOro, 0EXKEBOro, po30BOTr0, 3€JIEHOT0, TOIyOO0ro
I[BETOB; JJIs IBEPEil, OKOHHBIX paM — O€JIbIH IBET.

Kabuner xumMum JODKEH OBITh OCHAUIEH XOJOAHBIM W TOPSYUM
BO/IOCHA0KEHUEM M KaHAJIW3alUEH.

B xabuneTe XuMuu 00s13aTEIBHO TOJKHA OBITh allT€YKa, B KOTOPYIO BXOJISAT:
. KryT KpoBOOCTaHaBIMBAIOLIN, PE3UHOBBIN — | 1MIT.
. ITy3bIpb 17151 1bia — 1 WIT. (TMIOTEpPMUYECKUA TakeT — 1 mT.).
. BunT cTepunbHbIi, mMpokuit 7 X 14 cm — 2 mwr.
. BunT cTepunbHbIi 3 X 5 cM — 2 mwIT.
. bunT HecrepunpHBIT — 1 WIT.
. Canderku crepusibHbie — 2 yII.
. Bara crepunpHas — 1 mauka.

. Jletikommacteipp mupuHOM 2 cM — | karymka, 5 cM — 1 KaTymika.

O© 00 I O »n K~ W DN -

. bBakrepunaHbIi JEUKOIIACTHIPh Pa3HBIX pa3MepoB — 20 MiIT.

10. CriupToBoii pacTBop uoaa 5%-uwiii — 1 ¢akoH.

11. Bonsblii pacTBOp aMMHaka (HalIATBIPHBIA COUPT) B ammysiax— | yiI.
12. PactBop nepokcuaa Bogopoaa 3%-Heiii — 1 ym.

13. [lepmMaHranar kanusi KpuCTaJUIM4EeCKul — 1 yI.

14. Ananerus 0,5 r B Tabnerkax — 1 ym.

15. Hacrolika Banepuanbl — 1 ym.



16. Hoxanier — 1 .



HosicHuTebHASA 3aNIMCKA.

PabGouas mporpamma Kypca XHMMHU JJiE OCHOBHOM IIKOJBI pa3paboTaHa B COOTBETCTBHH C
®denepalibHBIM TOCYJApPCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM 00IIero oOpasoBanus. B Helt
TaK)K€ YUUTBHIBAIOTCSI OCHOBHBIE HJeU U MojoxkeHus: [Iporpammel pazButus u GopMUpOBaHUS
YHHUBEPCAJIBHBIX YUEOHBIX ACUCTBUI I OCHOBHOT'O OOIIEro 00pa3oBaHMs.

B cootBercTBMM € ATHUMH JOKYMEHTaMH OOydaroliuecs JOJDKHBI OBJIAJETh HpuUEéMaMu,
CBSI3aHHBIMU C OINPEACICHUEM IOHSATHI: OTPaHMYMBATH MX, ONHUCHIBATh, XapaKTepU30BaTh U
CcpaBHMBaTh. TaKk Kak XMMHS — HayKa dKCIIEpUMEHTabHas, 00Oydarouuecs: JOKHbI OBJIa/IETh
TaKUMHU TIO3HABATEIbHBIMUA Y4€OHBIMH JCWCTBUSMH, Kak OSKCIIEPUMEHT, HaOII0IeHue,
U3MepeHue, OIKCaHUe, MOJEIMpOBaHHe, TUIIOTe3a, BHIBOJA. B mporecce u3ydeHus Kypca y
0o0yJaromuxcst MPOAOIDKAIOT (HOPMUPOBATHCS yYMEHHUS CTAaBUTh BOIPOCH, OOBSACHSTH,
KJIacCU(UIIUPOBATh, CpPaBHUBAThb, ONPENENIATh HCTOUYHHUKM HH(POpMALMM, TMOJy4aTh U
aHaM3UpoBaTh €€, TOTOBUTh WH(GOPMAIMOHHBIN TMPOIYKT, IPE3CHTOBaTb €ro M BECTH
muckyccuto. CreoBaTenbHO, NESTENbHOCTHBIA MOAXOJ B HM3YyYEHHUM XUMHUU CIOCOOCTBYIOT

JOCTMDKCHUIO  JIMYHOCTHBIX,  TMPEAMETHBIX M METalmpeIMETHBIX  00pa30BaTEIbHBIX
pe3ynbraToB.Pabodas nmporpamMma 1o XuMuu pazpadoTaHa Ha OCHOBE CJIEIYIOIIMX HOPMAaTHUBHBIX
JIOKYMEHTOB:

denepanbHOTO  TOCYIApPCTBEHHOTO  00pa30BaTENLHOIO  CTaHJApTa OCHOBHOTO  OOMIEro
o0Opa3oBaHus, YTBEPKIEHHOTO prukazoM MunobpHayku Poccun ot 17 nexadbps 2010 r. Ne 1897
(8 pen. [IpukazoB Munobpnayku Poccuu ot 29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577) (nanee
dI'oC 0O00)

YueOnuk "Xumus. 9 knace” : yue0. ans obmeodpaszoar. opranuzanuii / O. C. 'abpuensn, U. T

Octpoymos, C. A. CnagkoB. — M.: [Ipocsemienue, 2019pacuuran Ha 68 yacos ( 2 yaca B
HEJIEIIO).

BocnurartejbHBIC 3a0a4N:

. K MPUPOJE KaK UICTOYHUKY KU3HU Ha 3eMJie, OCHOBE CaMOro €€ CYyIIECTBOBAHMSI,
HY)KI[aIOHICI\/JICSI B 3alIMTC U TIOCTOSIHHOM BHHUMAaHUHN CO CTOPOHELI YCJIOBEKA

. K 3HAHUSAM KaK UHTEJUICKTYaIbHOMY pecypcy, ooecrieunBaronieMy Oyayiiee YeaoBeKa,
KaK pe3ylbTaTy KpOMOTIUBOTO, HO YBIEKATEIHHOTO y4eOHOTO TPpyAa

B pa6ouyro nporpaMmy BHeCeHbI CJIeyIOIIMe U3MECHEHHUSI.

B CBA3HU C TEM, UTO ypOKI/I HpI/IXOJISITCSI Ha Hpa3)1HI/I‘~IHI>Ie BBIXO/HBIC JHU 6BIHI/I O6”I>GI[€H€HI)I
CJEIYIOLUE TEMBI:
9 kJacc.

«Keie30 u ero coenuaenusy - 22.03.22r.
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