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1. IMosicHUTEALHAA 3aNHCKA

Pabouas mporpamma Kypca XUMHUH [T OCHOBHOM IIIKOJIBI pa3paboTaHa Ha OCHOBE:

1. OcHoBHOW 00pa30BaTEeNBHON MPOrPaMMbl OCHOBHOTO 00miero obpaszoBanusi MOY
Bbpeiitockoit COI;

2. Konmenuuu mnpernonaBanus mnpeaMmera Xumusg (pacnopspkeHue MHHHCTEpCTBa
npoceemnienus. Poccuiickoit @eneparuu mpotokos ot 3 pekadbps 2019r. Ne [1K-4BH);

3. Ilpumepnoii ocHOBHOW 00pa3oBaTeNbHONW NPOrpPaMMbl OCHOBHOTO  OOIIETO
obpazoBanus (omoOpeHa pemieHHeM (eaepalbHOr0 y4eOHO-METOAMYECKOTr0 OOBEAMHEHHS TI0
obmiemy obpazoBanuto, mpotokon ot 08.04.2015 N 1/15) (pexn. ot 04.02.2020)

B coorBerctBum ¢ IlpumepHOil  OCHOBHOH  00pa3oBaTebHOW  MPOTrpaMMOit
(manee IIOOII) ocHoBHOrO oOmImErO0 oOOpa3oBaHus, OnA00peHHON @DenepalbHBIM Y4eOHO-
METOJUYECKIM 00BEIMHEHHEM IO 00IIeMy 00pa30BaHUIO MpeaMeT «XUMUs» u3ydaercs B 8 - 9
kinaccax. Ilo Ga3ucHoMy yueOHOMY IUIaHYy Ha H3ydeHHME Yy4eOHOro mnpenMera «XHUMHUS»
OTBOJUTCSI B OCHOBHOI1 mIKoje B 8 — 9 kiaccax 2 yueOHBIX yaca B Heleno — 68 4 B yueOHOM
rojy.

PacnipenesieHue KoJiM4ecTBAa 4YaCOB B OCHOBHOM IIKO0JI€

VI IX Bcero
Xumug 2 2 4
68 68 136

CrpykTypa U cozaepxkaHue paboyeil mporpaMMbl COOTBETCTBYIOT TpeOoBaHUAM DenepaibHOTro
rOCYJapCTBEHHOTO 00pa3oBaTENbHOIO CTaHJapTa OCHOBHOIO OOIIero oOpa3oBaHUs H
OIpe/iesIeHbl B COOTBETCTBUU € aBTOpPCKOi nporpammoii: 'adbpuensin O. C. Xumus. [IpumepHsbie
pabouue nporpammebl. [Ipeamernas nunus yueonukos O. C. 'abpuensina, U. I'. Octpoymosna, C.
A. CrmagxoBa. 8—9 xiaccel : yueb.mocobue s obmieoOpaszosar. opranumsamuii / O. C.
INa6puensa, C. A. CnagkoB — 3-¢ m3a. - M. : IIpocemienue, 2021.

[Iporpamma opueHTHpOBaHA Ha HCIOJIb30BaHHWE Y4YeOHMKOB BKIIOYCHHBIX B (enepabHbIN
nepeYeHb YYCOHUKOB, PEKOMEHIYEMBIX K WCIIOJIB30BAHUIO MPH PEATU3alUNd  HMEIOIINX
rOCYy/IapCTBEHHYI0  aKKpPEAWTAlMI0 00pa30BaTENIbHBIX IPOrpaMM  HA4yaJbHOTO  OOILEro,
OCHOBHOT0 OOIIIETO0, CpeiHero obiiero oopazoanus Ha 2021-2022 y4eOHBIN TOI:
INa6puensu O. C. Xumus. 8 kiacc : y4ueb.1ys oomeodpazosat. opranuzanuii / O. C. 'abpuensiy,
U. T. Octpoymos, C. A. CnaaxoB. — M.: Ilpocsemienue, 2019
IMa6puensu O. C. Xumus. 9 xknacc : yueb.nms odmeoopaszoBat. opranmuszanuii / O. C. ['abpuensiH,
N. T. Octpoymos, C. A. CrnagkoB. — M.: [Ipocsemienue, 2019r

Temaruueckoe IIaHUPOBAHUE COZIEPKAHMSI MaTepuana B 9 Kitacce B 11€JI0OM COOTBETCTBYET
aBTOPCKOH mporpamme. M3 Hee uCKIII0OUeHa MpakTuieckas padora «0KecTkocTh BOABI U CIIOCOOBI
ee YyCTpaHEeHMs», IOCKOJIbKY €€ HeT B mpumepHod mnporpamMme OOO. 3HaKOMCTBO ¢
OpPTaHWYECKUMH BEIIECTBAMHU BBIHECEHO W3 TeMbl «HeMmerayuib» B OTACIBHBIN pa3jien Imocie
M3YyYECHUS] BCEX HEOPraHMYECKUX coequHeHud. B paszgene «XuMus U OKpyKaromas cpenay»
BHECEH MaTepHasl O OBITOBON XMMHUYECKONW TPaMOTHOCTH BMECTO TEMbI «XWMHUYECKHH COCTaB

IJTAHETHI 3eMITS).

Ilpoepamma peanusyemcs Onsi y4awuxcsi ¢ OZPAHUYEHHBIMU GOIMONCHOCHAMU 300P06HA
(BIIP). Cneyuguxa npenooaganusi 3aKi04aemcs 6 MOM, UmMo, Kpome O00y4arouusx,
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PA36UBAIOWUX U BOCNUMAMENbHBIX 3a0al, HA YPOKAX Peanu3yiomcs U KOppeKYUuoHHble 3a0au.
Koppexyusi  nosnasamenvHoll  0esmenbHOCMU — YHAUWUXCs, NpeodoieHUe UHOUBUOYATbHBIX
He0OCMAamKOo8 pa3eumusi uepes onpeoeieHue ONMUMAIbHO20 COOEPIHCAHU U OmOOp YueOHO20
Mamepuana 6 cOomeemcmeuu ¢ NOCMAGIEHHbIMU 3a0A4AMU.

C yuemom ocobennocmeil Oemell  yueOHble 3aAHAMUSA CMPOSMCS HA OCHOBe CAedYIOUUX
MEMOOUYeCKUX NPUHYUNOB:

- yCuieHue npaKxmu4eckol HanpasieHHOCMuy U3yiaemo20 Mamepuana,

- ONOPA HA HCUSHEHHBIU ONbIM PebeHKA,

- 0nopa Ha 0ObEeKMUBHbBLE GHYMPEHHUE CEA3U 68 COOEPAHCAHUU U3YHAEeMO20 MAMepudnd, KaxK 8
PAMKAX 00H020 NpeoMema, max u Meicoy npeomemamul,

- cobnro0eHue NpUHYUNa HeoOXo0OUMOCMU 8 onpedeneHUul 00bema u3yiaemo2o Mamepuand,

- BKIIOYEHUe pebeHKA 6 2pYNNoBYIo OesmelbHOCHb, 6 MOM HYucie Hpu BblNOJHEeHUU
J1aOOPaAMOPHLIX U NPAKMUYECKUX padbom.

Tcuxuueckue ocobennocmu pazeumusi peuu, MblULIeHUs 00YCIAGIUGAIOM MO, UYMO
meopemuyecKue Cc8e0eHUs YC8AUBAIOMC NPU BbINOJHEHUU HPOCMbIX, OOCMYNHbIX 3A0aHUL,
unmepecHvix yuawemycs. [Jemu c¢ 3[IP 3ampyousomcs @vloensimb CyujecmeeHHvle NPUusHaKi,
xapakxmepuszyloujue 00vbeKmvl U AIEHUS, C OOTLUUM MPYOOM CEA3BIBAION 63AUMO0OPAMHbIE
NOHAMUSL U A6IEHUsL, He 00eOUHSIOM UX 8 Napbl, BOCHPUHUMASL UX 000COONeHHO. Dmu yuawuecs
He 6ce20a MO2Ym NOJHO U CAMOCMOSMENbHO UCNONb308AMb NOLYYEHHbIE HA YPOKAX 3HAHUA 6
npakmuyeckou desmenvHocmu. K naubonee wacmo ecmpeuaromumcst y4eOHviM 3ampyOHeHUsM
omuocsm u ciabocmes 00006weHUs, 8blOeNeHUsl NPUSHAKO8 CXOOCMEd U pa3iuyus, mpyoHOCMU 8
8blO0eNIeHULU CNEeYUATbHBIX NPUSHAKO8 Habo0aemo2o obvekma. Ilosmomy, npu usyyenuu H08020
Mamepuana 05l YKa3aHHOU Kame2opuu 0emetl UCNOIb3Yemcs.

®  100pO6HOE 0OBICHEHUSL MAMEPUALA C OPeAHU3AYUET IKCNEPUMEHMA,
be2noe nosmopetue ¢ 8blOeNeHUEM 2NAGHBIX ONPEOeNeHUL U NOHAMULL
MHO20KpAmuoe nogmopeHue,
ocywecmenenue 0Opamuoll cesa3u (omeemsl Ha 60NPOCHL YYEHUKO8, beceoa),
paboma no naamy, 0opazyy, UHCMPYKYUU.

Cozoanue cneyuanvhvix yciosuti ons oemel ¢ 3P ocywecmensemcsa nymem:

- opzanuzayuu paboye2o mecma ¢ obecneyeHue 603MOICHOCMU NOCMOAHHO HAXOOUMbCS 8 30He
BHUMAHUS Ne0azo2d,

- UCNONb306AHUS HALNIAOHBIX, NPAKMUYECKUX, CLOBECHbIX MEemOo008 00yYeHUs U 80CNUMAHUS C
Yuemom ncuxo@pu3uiecko2o cocmosanus pebeHKa.

Hnousuoyanvhwlii. nooxoo ocywecmensemcss Ha OCHO8e DPEeKOMEHOAyutl NCUXO0N020-
nedacozcuyeckoeo koucunuyma. Ilpu opeanusayuu 3auAmull yYumvl8aomes UHOUBUOYATIbHbIE
B03MONCHOCIU YUAWUXCSL — UCNOTB3VIOMCS 3A0AHUS, Jedcaujue 8 30He YMepPeHHOU mpyOHOCmU,
HO 0OCMYNnHble, MAK KaK HA Nepebix IManax KoppeKYuoHHou pabomsl HeoOXo00umo obecneuums
VUEHUKY CYObeKMUBHOe NepedCusanue ycnexa Ha (ome onpeoenenHol 3ampamovl ycuaui. B
oanvHeluem mMpyoOHOCMb  3A0AHUSL  YBETUYUBACMCS  NPONOPYUOHATILHO — 803DACTNAIOUUM
B03MONCHOCMSIM VHEHUKA.

Mna yuawuxca ¢ 3[IP npumeHAomcs KOHMPOIUpYIOwue Mamepuabl, Komopbvie He
cooepaicam OONbUIUX MEKCIMOBbIX (DOPMAMO8, CO0epuHcam MeHbulee KOIUYecmso 3a0anutl, ¢
npeobnadanuem mecmossix 3a0aHull ¢ eOUHUYHBIM 8bIOOPOM OMBEma, USMEHAIOMC Kpumepuu

OYeHKU pabomul.
Conepxanue y4eOHOTO TpenMeTra, IUIaHUPyeMble pe3yJIbTaThl OCBOCHHS y4eOHOTo MpeaMmera,
TEMaTUYECKOE U TIOypOYHOE IUIAHUPOBAHHWE aJalTUPOBAHHON pabodell IpOTrpaMMEI

COOTBETCTBYET  yKa3aHHBIM  pa3jienaM  pabouell  mporpaMMbl O  XUMHH  JUIS

o0mieo0pa3oBaTenbHBIX 8-9 KIaccos.
JlanHass mporpaMma KOHKPETHU3HPYET COJACp)KaHWE CTaHIapTa, Ja€T pacrpelesieHue
y4eOHBIX YacoB 10 pasjeliaM Kypca, MOCIeI0BaTeIbHOCTh U3YUCHHUSI TEM M Pa3JIelioB C
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y4€TOM METaIlpPeIMETHBIX M MPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTO Mpoliecca, BO3PACTHBIX
ocobeHHocTelt ywamuxca. ConaepikaHue MNpOTrpamMMbl HAMpaBiI€HO Ha OCBOCHHUE YyYalllUMUCS
npeaqMera Ha 0a30BOM ypOBHE, YTO COOTBETCTBYET OOpPa30BaTENbHOW MHpPOTpaMMe IIKOJBI.
CopgepxaHue y4yeOHOrO Marepuana, HCIoib3yeMble (OPMBI U METOJbl OOyYEHUS MO3BOJSIOT
YCWJINTh B3aMMOCBSI3b NPENOJABAHUSI W H3y4YeHHsl INpeaMeTa ¢ peaau3anueii padodei
NPOrpaMMbl BOCHIMTAHUS IIKOJbI M CONMAINU3ANNU 00YUAIOIIMXCS.

B conepaxaHMH peaTn3yIOTCs CICAYIONINE 3aa4H BOCITUTHIBAIOIIETO XapaKTepa:
-~O3HAaKOMJICHUC C JOCTHKCHUAMU XUMUYCCKHUX HAYK U XUMHYECKOU MMPOMBIINIJICHHOCTHU B CTPAaHEC
U PETHOHE;

- (hopMupoOBaHHE XUMUYECKON KapTUHBI IIPUPOJIBI;

- hopmupoBaHre OEPEKHOTO OTHOIIECHHS K JYXOBHBIM M MaT€PHUAIBHBIM IEHHOCTSIM, ITPUPOJE,
00LIECTBY, YETIOBEKY;

- 03HAaKOMJICHHE C TYMaHUTapHBIM aclIeKTOM XMMHUYECKOW HAYKH U IIPOMBIIITICHHOCTH, C
BKJIaJOM BBIJAOMINXCA XMMHUKOB Poccun n MHpa B pa3BUTUC XUMHHU, TATPHUOTHICCKOC
BOCIIUTAHUE;

- popMupOBaHUE YCTOMYMBOIO MMO3HABATEIILHOTO MHTEPECA K XUMUUYECKON HAYKE, XUMHUYECKOMY
00pa30BaHUION XUMUYECKUM MPOECCHSIM;

- BOCIIMTAaHHUCEC ITOJIOKHUTCIBHBIX JTUYHOCTHBIX Ka4E€CTB O6yanOHIHXC$I;

- BOCIIUTaHHE CAMOCTOSATEIILHOCTH, TMOOMIPEHNUE HACTOWYMBOCTUIIPH PEILICHUN HECTAHAAPTHBIX
3aJa4, IIOMCKE BBIXO/A U3 IPOOJIEMHBIX CHTYallnH;

-OpraHu3alys SMOIMOHAIBHBIX CUTYAIMi, BBI3BIBAIOLINX YIUBICHHE, PA/IOCTh, IPUMEHEHHE
APKUX IPUMEPOB, NOJOKUTENBHO BO3AEHCTBYIONINX HA UyBCTBA O0yUYaIOLIUXCS;

- BOCIIUTaHNE NOTPEOHOCTEH B UTCHNUH JIOTIOJTHUTEBHON XMUMUYECKOH JINTEpaTyphl, B
SKCHICPUMCHTUPOBAHNU KaK MOTHBAIIUN YUCHUA.

- JIEMOHCTpalysi TPHUMEPOB OTBETCTBEHHOTO, TPaKAAHCKOTO MOBEACHUS, IPOSBICHHS
YEJI0BEKOII00Us M 100pOCepaeyHOCTH, Yepe3 MoJ00p COOTBETCTBYIOUIMX TEKCTOB IS YTCHHS,
3a71a4 JUIsl peIeHHs], TPOOJIEMHBIX CUTYalui Ui 0OCYKACHUS B Kilacce;

IIpumepubie BHABI AeATeqbHOCTH oO0y4daromuxca ¢ 3IIP, o0ycinoBiaeHHble 0cO0BIMH
o0pa3oBaTeIbHBIMH NOTPEOHOCTAMHM M 00ecleYHBAKOINHME OCMBICICHHOE OCBOCHHE
coJep;KaHuM 00pa30BaHMs MO NpeAMeTy «XHUMHD»

CopnepxaHnue BUJOB AesTenbHOCTH oOyuaromuxcst ¢ 3[1P Ha ypokax XuMHUM ompezensercs ux
0co0bIMH 00pa3oBaTesibHBIMU TOTpeOHOCTIMH. [ToMumo mmpoko ucnonszyembix B OOIT OO0
o0uMx Juisl Bcex OOy4arouIuxcs BHUJIOB JIEATEIbHOCTH CIIEAYET YCUJIUTh BHUJABI JEATEIbHOCTH,
cneuruyHble A7 JAHHOW KaTeropuu oOydarouMxcs, A OOECNeYeHHs] OCMBICIEHHOTO
OCBOEHHUSI CoJiepKaHusl oOpa3oBaHUsl MO NpPEIMETYy: YCHJIEHHE NPeIMETHO-IIPaKTHYECKON
JEATEIIBHOCTH C aKTUBU3ALMEH CEHCOPHBIX CHUCTEM; YEpPEIOBAHUE BHUAOB JACSITEIBHOCTH,
3a/IeCTBYIOIINX PA3IMYHbIE CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepuaa ¢ OIOPON Ha aIrOPUTM;
«TIOIIArOBOCTH» B U3YYEHHH MaTepHaja; UCIOJIb30BaHUE JOINOJHUTEIBHON BU3YalIbHOM OIOPHI
(nmnmaHbl, 00pa31bl, CXeMbI, 1a0JI0HBI, OTOpHbIe Ta0nuibl). /st pazButus y odyqatomuxcs ¢ 311P
YMEHUS JeNlaTh BBIBOJbI, (DOPMUPOBAHMS I'PaMOTHOIO PEUEBOrO BBICKA3bIBAaHHMS HEOOXOIUMO
UCIIOJIb30BaTh OMNOpHBIE cioBa W kiumie. Ocoboe BHUMaHUE CIeNyeT YIeIUTb OOYy4EHUIO
CTPYKTYPUPOBAHHUIO MaTepuasla: COCTABJICHUE PUCYHOUYHBIX M BepOAJbHBIX CXEM, COCTaBJIECHUE
TabJIML, COCTaBJICHHUE KIAaCCU(PUKAUU C 0003HAYEHHBIMA OCHOBAaHUSMU JJIsl Kiaccuukauu u
HAIOJIHEHUE UX IPUMEPAMH U AP.

IIpumepHas TemaTudeckas U TepMUHOJIOrn4eckas jJekcuka coorserctsyer OOIT OOO.

Hns obyuvatounmuxcsi ¢ 3IIP cymiecTBeHHBIMU SIBISIIOTCS TPHEMbl PabOTBI C JIEKCHYECKHM
MaTepuaioM Mo mnpeamery. llpoBoautcs cnernuanbHas pa®oTa MO BBEICHUIO B aKTHBHBIN
CJI0OBaph OOYYaIOMIMXCSl COOTBETCTBYIOLIEH TEPMHUHOJIOTUH. M3ydaeMble TEpPMUHBI BBOAATCS Ha
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MOJIICEHCOPHON OCHOBe, 00s3aTelbHa BHU3yalbHas MOJACPKKA, aITOPUTMBI pabOTHl €
OIpeIeIEHNuEM, OTIOPHBIE CXEMBI [l aKTyalu3allui TEPMUHOIOTUH.

2. Ilnanupyemble pe3yJibTAaThl 00yYeHHs] XHMHH HA CTYNeHH OCHOBHOIO 0011ero

o0pa3oBaHus

B nenom pesynbTatel ocBoeHus ooy4atoniumucs ¢ 3I1P yue6Horo npeamera «Xumus»

JOJDKHBI COBIIAJATh C pe3yJbTaTaMu MPUMEPHON pabodeil mporpaMMbl OCHOBHOTO OOIIETO
o0OpazoBaHusl.
JInuHOCTHBIE pe3yJIbTaThl:
1) ocozHaHue CBOEW ATHUYECKOM NPUHAJIEKHOCTH, 3HAHUE UCTOPUM XMMHH U BKJIaJa
POCCUICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;
2) ¢dopmMHpoBaHUE OTBETCTBEHHOTO OTHOIICHHS K MO3HAHUIO XUMHUH; TOTOBHOCTH U
CIIOCOOHOCTH 00yYaroIMXCsl K CaMOPa3BUTHIO U CaMOOOPa30BAHNIO HA OCHOBE M3Y4YEHHBIX
(akTOB, 3aKOHOB ¥ TEOPUI XUMHH; OCO3HAHHOTO BHIOOPA U MOCTPOCHNUE MHIUBUAYaIbHON
00pa30BaTebHOIN TPAEKTOPUU;
3) bopmupoBaHHE EIOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, HEOThEMJIEMOHN YaCcThIO
KOTOpOM SABJIIETCS XUMUYECKasi KapTUHA MUPA;
4) oBnajieHUE COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOLIMM YPOBHIO PAa3BUTUSI HAYKU U
0OLIECTBEHHON NPAKTUKH, B TOM UUCIIE U XUMHUYECKUM;
5) ocBOEHUE CONMATBLHBIX HOPM, ITPABHJI IIOBEACHUS, POJICH U (POPM COLMATBHOM KU3HU B
coluyMe, IPUPOJE U YACTHOM JKM3HU HA OCHOBE 3KOJIOTUYECKON KYJIbTYpPbI M 0€3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU U MaTepualaMy;
6) bopMUpOBaHNE KOMMYHUKATHBHOW KOMIIETCHTHOCTH B OOIIIEHUU CO CBEPCTHUKAMU H
B3pOCJIBIMU B IIpoliecce 00pa3oBaTebHOM, 00IIECTBEHHO MTOJIE3HOMH,
yueOHOUCCIIE10BATENBCKOM, TBOPUECKON U APYTUX BUAOB JESATEIBHOCTH, CBA3AHHBIX C XUMUEH.

MertanpeameTHble pe3yJbTaThl:

1) onpenenenue ueneit COOCTBEHHOro 00y4eHHUs1, TOCTAaHOBKA U (OPMYJIUPOBAHUE AJIsl CEOsI
HOBBIX 33/1a4;

2) mIaHUpPOBAaHME MYTEH JOCTUKEHUS JKEIaeMOro pe3ybTaTa 00y4eHHs] XUMUU KaK
TEOPETUYECKOI0, TaK U SKCIEPUMEHTAIBHOIO XapaKTepa;

3) cooTHECeHHE CBOMX JEHCTBUI € IIIaHUPYEMBIMH PE3yJbTaTaMU, OCYIIECTBIEHUE KOHTPOJIS
CBOEH JICATEIHHOCTH B MPOIECCE TOCTHIKEHUS Pe3yibTaTa, ONpeAesICHHE CIIOCOO0B IeUCTBHI
NIPY BBITTOJTHEHHUHN JTA00OPATOPHBIX M MPAKTUYECKUX pabOT B COOTBETCTBUH C MIPABUIIAMU TEXHUKHU
0€30I1aCHOCTH;

4) oripesiesieHNe UCTOYHUKOB XUMUYECKON MH(OpMAITUH, TIOJyYeHHUE U aHau3 €, CO3/JaHue
MH(OPMALIMOHHOTO IPOAYKTA U €r0 MPE3eHTAIUs;

5) UCTIOIB30BaHUE OCHOBHBIX MHTEJUIEKTYAIbHBIX ONEpalliii: aHAJIM3a U CUHTE3a, CPAaBHEHUS U
CUCTeMaTH3alK, 0000IIEeHUS M KOHKPETU3AllUH, BBISIBIIEHUE IPUYMHHO-CIIEICTBEHHBIX CBS3EH 1
MOCTPOEHHUE JIOTHUECKOT0 PACCYKIEHUS M YMO3aKII0UeHHs! (MHAYKTUBHOTO, I€yKTUBHOTO U IO
AQHAJIOTMH) HA MaTepHualie ECTECTBEHHO-HAYYHOI'O CO/IEP KaHNUS;

6) yMeHue co3/1aBaTh, IPUMEHATh U IPE0OPa30BbIBATh 3HAKU U CUMBOJIbI, MOJEIIN U CXEMBbI JIJIS
pelieHus: yueOHbIX U [T03HABATENbHbBIX 3a/1a4;

7) bopMupoBaHHUE U pa3BUTHE YKOJIOTHIECKOTO MBIIIICHUS, YMEHUE TIPUMEHSTh €r0 B



MI03HABATENbHOM, KOMMYHHKATUBHOM, COLMAIIEHON MPAKTUKE U MPO(HECCHOHAIBHON
OpHUEHTALINY;

8) renepupoBaHue UL U ONIPEICIICHUE CPEJCTB, HEOOXOAUMBIX JUIS UX PeaTU3aIIHH.

IIpenmeTHble pe3yJIbTaThl

BbINYCKHUK HAYYUTCS:

- XapaKTepu30BaTh OCHOBHBIC METO/IbI TO3HAHUSA: HAOIIOICHNE, U3MEPEHNUE, SKCIICPUMEHT;
- OIIMCBIBATh CBOMCTBA TBEPABIX, KUAKUX, FA3000pa3HbIX BELECTB, BBIIEIISAS UX CYIIECTBEHHbIE
IPU3HAKU;

- PacKpbIBaTh CMBICJI OCHOBHBIX XUMUUYECKHX MOHATUM "aToM", "Mosekyna", "XumMudeckui
anemeHT", "mpocToe BemecTBo", "'clIoKHOE BelecTBO", "BaIGHTHOCTR", "XuMUYecKas peakuus'",
UCIIOJIb3YS 3HAKOBYIO CUCTEMY XUMUU;

- pacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHUS MACChI BEILIECTB, [IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOM TEOPUH;

- pa3iauyaTh XUMUYECKUE U (PU3NUYECKHUE SIBICHUS;

- Ha3bIBaTh XUMHUYECKUE IJIEMEHTHI;

- OTIPENIENATh COCTAaB BEIIECTB IO UX (popmyiam;

- OIPENENATh BAJICHTHOCTh aTOMA 3JIEMEHTA B COSUHEHMSIX;

- OIPENENIATh TUIl XUMUYECKUX PEaKIuii;

- Ha3bIBaTh IPU3HAKYU U YCJIOBUS IPOTEKAHUSA XUMUUECKUX PEAKLIU;

- BBISIBJISITh IIPU3HAKH, CBUJIETEJIbCTBYIOIINE O MPOTEKAHUU XUMUYECKOW peaKuu npu
BBIMIOJTHEHUH XUMHUYECKOIO OIbITA;

- COCTaBJIATH (YOPMYIIbl OMHAPHBIX COEAMHEHMI;

- COCTaBJISATh YPABHEHUS XUMUUYECKUX PEAKLIU;

- co0moaTh npaBuia 0e3onacHol paboThl IpU MPOBEJECHUH OIBITOB;

- TIOJIb30BATHCS JIA0OPATOPHBIM 00OPYIOBAHUEM U TTOCYIOH;

- BBIYUCIISAITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB;

- BBIYHCIISITH MAaCCOBYIO JIOJIK0 XUMHUUYECKOTO 3JIEMEHTA 110 POpMYJIe COEANHEHMUS,;

- BBIYUCIISATH KOJIMYECTBO, 00BEM MITM Maccy BEIIEeCTBa 110 KOJIMYECTBY, 00bEMY, Macce
peareHToB WK IPOAYKTOB PEAKIIHH;

- XapaKTepu30BaTh (U3NYECKUE U XUMUYECKHE CBOMCTBA IPOCTHIX BEILIECTB: KUCI0pPOia U
BOJIOPOJIa;

- [10JIy4aTh, COOMPATh KUCIOPOJ ¥ BOJIOPOI;

- pacro3HaBaTh ONBITHBIM ITyTEM ra3000pa3HbIe BELIECTBA: KUCIOPO, BOAOPOI;

- pacKpbIBaTh CMBICJ 3aKOHa ABOTa/ipo;

- pacKpbIBaTh CMBICI MOHATUH "TeroBoi 3P ekt peakuun", "MoaspHbINH 00beM";

- XapaKTepu30BaTh GU3NYECKUE U XUMUYECKHE CBONCTBA BO/JIbI;

- pacKpbIBaTh CMBICI ITOHATHS "pacTBOp";

- BBIYHCIISITH MAaCCOBYIO JIOJII0 PACTBOPEHHOI'O BEIIECTBA B PACTBOPE;

- IPUTOTOBIIATH PACTBOPHI C ONPEAEIEHHON MACCOBOM JI0JIEH PACTBOPEHHOTO BEIIECTBA;

- Ha3bIBaTh COEIUHEHUS U3yYEHHBIX KJIACCOB HEOPTAaHUYECKUX BEILECTB;

- XapaKTepu30BaTh (U3NYECKUE U XUMHUYECKHE CBONCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX

BEIIECTB: OKCHJIOB, KHCJIOT, OCHOBAaHUM, COJICH;



- OIPENENATH IPUHAJIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIacCy COSIUHEHMI;

- COCTaBJIATH (POPMYJIbl HEOPTaHUYECKUX COSAMHEHUH N3YYEeHHBIX KJIACCOB;

- IPOBOJIUTH OIBITHI, TOATBEPKIAIOIINE XUMUUECKHUE CBOMCTBA N3YUEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

- pacro3HaBaTh ONBITHBIM ITyTEM PACTBOPBI KMCIIOT U IIEJI0UEH 110 H3MEHEHHUIO0 OKPacKu
MHAMKATOPA;

- XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJacCaMH HEOPraHMYECKUX COCIUHEHMI;

- packpsiBaTh cMbici [lepuonnueckoro 3akona .M. Menaeneena;

- 00BSACHATH (PU3HUECKUN CMBICT aTOMHOTO (ITOPSIKOBOTO) HOMEPA XMMHYECKOTO JJIEMEHTA,
HOMEPOB I'PYIIIBI U IIEpHoJa B nepuoanueckon cucreme .M. Menneneena;

- 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUSI CTPOEHUSI aTOMOB, CBOMCTB 2JIEMEHTOB B IpEeiax
MaJIbIX NI€PUOJI0B U IVIaBHBIX OATPYIII;

- XapaKTepU30BaTh XUMHUUYECKUE 3JIEMEHTHI (OT BOJOPOAA 10 KaJIbLIKs) HA OCHOBE UX IOJIO0XKEHUS
B nnepuoaunueckoit cucreme .M. MenneneeBa u 0cOOEHHOCTEN CTPOEHMSI UX aTOMOB;

- COCTaBJISATh CXEMbI CTPOEHHUSI aTOMOB IepBBIX 20 371eMEHTOB nepuoanueckoi cucremsl J[.1.
Menneneena;

- pacKpbIBaTh CMBICH MOHATUHN: "XUMUYECKast CBs3b", "2IIEKTPOOTPULIATENBHOCTE"

- XapaKTepu30BaTh 3aBUCUMOCTh (PH3UUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAIUTHYECKON
pelIeTKy;

- OIPENENIATh BUJI XUMUYECKOM CBSI3U B HEOPTaHUYECKUX COEIMHEHUSX;

- 1300paXkaTh CXEMbI CTPOEHUSI MOJIEKYJI BELIECTB, 00pa30BaHHbBIX Pa3HbIMU BHJIaMU
XUMHYCCKHUX CBS3CH;

- pacKpbIBaTh CMBICH MOHATHUM "nOH", "KaTnoH", "aHHOH", "37eKTPONIUTHI", "HEATEKTPOIUTHI",

" "BOCCTAHOBUTEID",

"3eKTpOIUTHYECKAs Tuccormanus’, "okucauTens", "cTerneHb OKUCICHUS
"okuciienue", "BoccTaHOBIICHUE";

- OTIPENIENSATh CTETIeHb OKHUCIICHUS aTOMa dJIEMEHTa B COCMHEHNUH;

- paCKpbIBaTb CMBICJI TCOPUHU SHCKTPOJ'II/ITI/ILIGCKOI\/’I JUucconuanum,

- COCTaBJIATh YPABHEHUS MIEKTPOJUTUYECKON JUCCOLMALIMY KUCIIOT, HIEJI0Y€EH, COIeH;

- OOBSICHATH CYITHOCTb IPOIIECcca IIEKTPOIUTHICCKON TUCCOIMALINY M PEAKIINH HOHHOTO
oOMeHa;

- COCTABJIATDH IMMOJHBIC U COKPAIICHHBIC NOHHBIC YPABHCHHA PCAKIINN O6M€Ha;

- ONpeaACIAATD BOSMOXKHOCTD ITPOTCKAHUA peaKHI/Iﬁ HOHHOT'O O6M€Ha;

- IPOBOAUTL PCAKIIUU, IMOATBCPKAAIOIINC Ka4eCTBEHHBIN COCTaB Pa3IMYHBIX BEHICCTB,

- OTIPENIENATh OKUCIUTEIh U BOCCTAHOBUTEIID;

- COCTaBJIATh YPaBHCHHA OKHCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX pCaKHHﬁ;

- Ha3bIBaTh (PAaKTOPBHI, BIUSAIONINE HA CKOPOCTh XMMHUUYECKOM peakiuu;

- KJ'IaCCI/ICbHHHpOBaTB XUMHYCCKUEC PCAKINUH 110 PA3JIMYHBIM IIPHU3HAKAM;

- XapaKTEepU30BaTh B3aMMOCBA3b MCXKY COCTaBOM, CTPOCHUEM U CBOMCTBAMH HEMETAJIJIOB,

- IPOBOAUWTE OIIBITHI 110 MTOJIYUYCHUIO, CO6I/IpaHI/II-O 1 U3YYCHUIO XUMUYCCKUX CBOMWCTB
ra3000pa3HBIX BENIECTB: YIIIEKUCIIOTO Ta3a, aMMHUaKa;

- paCrno3HaBaTh OIBITHBIM ITYyTEM F33006pa3HLIe BEIIECTBA: yl"J'IGKHCJ'IBIﬁ ra3 1 aMMHakK,

- XapaKTCpPU30BaTh B3aMMOCBA3b MCXKIY COCTaAaBOM, CTPOCHHUEM U CBOMCTBaAMH METAJIJIOB,

- Ha3bIBaTh OPTraHWYECKHE BEIIECTBA 110 X (GOPMYIIe: METaH, 3TaH, dTHIIEH, METaHOJI, 3TaHOJ,



INIMLIEPHUH, YKCYCHAs KMCII0Ta, aMUHOYKCYCHAsl KMCIIOTa, CTEApUHOBAs KUCIIOTA, OJIEMHOBAs
KUCIIOTA, 2110K034,

- OLICHUBATh BJIMSIHUE XUMUUYECKOTO 3arpsI3HEHMS OKPYKAIOLIEH cpeibl Ha OPraHu3M YEJIOBEKA;
- TPaMOTHO 00pAaIIaThCs C BEIECTBAMU B IIOBCEHEBHOM KU3HH

- OIPEIENATh BO3MOXHOCTh IIPOTEKAHUS PEAKIIMI HEKOTOPBIX MPEACTABUTENEH OPraHNnYECKUX
BEILIECTB C KUCIOPOAOM, BOAOPOAOM, METAJUIAMU, OCHOBAaHUAMM, I'aJIOT€HAMU.

BLIHyCKHHK MOJIYYMT BO3MOKHOCTb HAYYUTHCH

- 8b108U2AMD U NPOBEPAMb IKCNEPUMEHMALLHO SUNOME3bl 0 XUMUYECKUX CBOUCMBAX eujecms
Ha OCHOBe UX COCMABA U CIMPOEHUS, UX CNOCOOHOCMU 8CIYNAMb 8 XUMUYECKUe peaKyuu, o
xapakmepe u npoOyKmax pasiudHvlx XUMU4eCcKUx peakyuil;

- Xapaxkmepuzo8ams eeujecmea no cocmagy, CmpoeHuio U CGOUCMBEaM, YCmaHaeIueamy
APUYUHHO-CIeOCMBEHHbIE CA3U MeNHCOY OAHHbIMU XAPAKMEPUCMUKAMU BeUecmEd;

- COCMABIAMb MONEKYIAPHbLLE U NOTIHbIE UOHHbLE YPABHEHUS NO COKPAUWEHHBIM UOHHBIM
VDABHEHUAM,

- NPOCHO3UPOBAMb CNOCOOHOCMb Beuecmea NPOsEIAMsb OKUCIUMENbHbIE UTU
80CCMAHOBUMENbHBLE CBOUCNBA C YYEemOM CeneHell OKUCIeHUs. JIeMEeHMO8, 6X00AUUX 8 €20
cocmas;

- COCMABIAMb YPAGHEHUs PeaKyull, COOMEEeMCmayouWUx noc1e008amenbHOCU NPespaeHull
HeOpeaHu4yecKux 6eujecms pasiuiHblx Kiaccos,;

- 8b108U2AMD U NPOBEPAMb IKCNEPUMEHMALLHO SUNOME3bL O PE3VIbIMAMAx 8030eliCmeus.
PA3IUUHBIX PAKMOPO8 HA USMEHEHUe CKOPOCTU XUMUYECKOU PeaKyuu,

- UCNOIB308aMb NPUOOPEMEHHbIE 3HAHUS OJISl IKOJLO2UYECKU 2PAMOMHO20 NOBEOEHUs 8
OKpYdfcaroueli cpeoe;

- UCNOIB308aMb NPUOOPEMeEHHbIE KNIoUesble KOMNemeHYUU NPU 8bINOTHEHUU NPOEeKmMOo8 U
VUeOHO-UCCIe008aMeNbCKUX 3a0aU NO U3VHEHUIO C8OUCME, CNOCOD08 NOTYYeHUs U
PACNO3HABAHUSL BEUECTE;

- 00bEKMUBHO OYEHUBAMb UHPOPMAYUIO O BEUYECMBAX U XUMULECKUX NPOYECccax,

- KpUMUYecKyu OMHOCUMbCSA K NCE8OOHAYUHOL UHGDopMayul, HedoOpPOCo8eCmHOll peKiame 6
cpeocmeax Maccosol uHgopmayuu,

- 0CO3HABAMb 3HAYEHUE MEOPEeMULECKUX 3HAHULL N0 XUMUU 01 NPAKMUYECKOU 0esimelbHOCmU
yenosexa,

- €030a8amb MOOeNU U cxeMbl Ol peuleHus Y4eOHbIX U NO3HABAMENbHbIX 3A0aY;

- NOHUMAMb HE0OX0OUMOCHb CODII0OeHUsI NPEONUCAHUL, NPEDSIa2aeMblX 8 UHCIMPYKYUSX NO
UCNONB308AHUIO TEKAPCME, CPEOCME ObIMOBOU XUMUU U OP.

3. Conep:xkaHue Kypca XMMHH Ha CTYNEHb OCHOBHOTO 0011Iero oopa3oBanus (1o rojaam
00yueHUsI)



8 KJIACC
HavyajbHble IOHATHS U 3aKOHBI XMMHMH

[Tpeamer xumuu. Tena u BenjectBa. CBOMCTBA BEIIECTB. DTAIOHHbIE (pU3HUECKHe
CBOMCTBA BelllecTB. Marepuainsl U MaTepuanoBeieHue. Poiib XuMuu B )KU3HA COBPEMEHHOTO
obmiectBa. OTHOIIEHKE O0IECTBA K XUMHUHU: XeMO(PHIUSI U XeMOPOOHsI.

Meroasl uzydyenusi xumuu. Habmoaenne. Dxcnepument MoaenupoBanue. 3mepenue.
Mopnenu MatepualibHbIE U 3HAKOBBIE WJIM CUMBOJIBHBIE.

I'azbl. JKunkxoctu. TBEpaple BewmecTBa. B3anMubIe epexoibl MEX 1y arperaTHbIMU
COCTOSIHUSIMH BEILIECTBA: BO3TOHKA (CyOnmMMaIus) u aecyoimmariusi, KOHISHCAaus U UCTIapeHue,
KPUCTAJUIM3aLUs U IIJIaBIICHUE.

®usnueckue sBiaeHUsA. YUCThIE BELIECTBA U CMECU. | OMOT€HHBIE U IT'€TEPOrCHHBIE CMECH.
Cwmecu ra3o00passble, )KuaKue U TBEpAbIe. CrocoObI pa3IeNieHus CMeceii: IeperoHKa, Uit
JTUCTUIUIALMS, OTCTauBaHKue, PHIBTPOBAHNUE, KPUCTAJUTM3ALMS WK BhIIIapUBAaHUE.
Xpomarorpadus. [Ipumenenne 3Tux crnoco6oB B 1a00paTOpHON MPAKTUKE, HA TIPOU3BOJICTBE U B
OBITY.

XUMUYECKHUE 3JIEMEHTBI. ATOMBI U MOJIEKYJIbI. [IpocThbie U C0KHBIE BELIECTBA.
AmoTponus Ha npumepe Kuciaopoja. OCHOBHBIE MTOJI0KEHHSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUSL.
Nousbl. BemecTBa MOJEKYJIAPHOTrO U HEMOJIEKYJISPHOTO CTPOCHHUS.

3HaKku (CHMBOJIBI) XUMUYECKHX 3JIeMEeHTOB. HpOpMaIus, KOTOpYyIo HECYT 3HAKH
XUMHUUYECKHX 3JIEMEHTOB. DTUMOJIOTHSI Ha3BaHUI HEKOTOPHIX XUMHUYECKUX JIEMEHTOB.
[Tepunonuueckas Tabnuna xuMuaeckux meMeHToB J[. . MenneneeBa: KOpOTKONEPHUOIHBIN U
JUTMHHOTIEPUOIHBIN BapuaHThl. [leproabt u rpymnmel. ['1aBHas U mo6ovHast TOATPYIIIBI, HIH A- U
b-rpynnsl. OTHOCUTENIbHAS ATOMHAs Macca.

Xumnueckue Gopmyier. Manekcs n ko3 duumentsr. OTHOCUTETbHAS AaTOMHAS U
MOJIeKyJIsipHas Macca. MaccoBasi 1011 XUMAYECKOT0 3JIeMeHTa B coenuHennd. Muadopmarus,
KOTOPYIO HECYT XUMUYECKUE (POPMYJIBL.

BanentHoctbs. CTpyKTypHBbIE POpMYIIbl. XUMHUYECKHE 3JIEMEHTHI C IOCTOSHHOMN U
NEPEMEHHOI BaJICHTHOCTHIO. BbIBOA (hopMyIbl coeuHeHus o BaleHTHOCTH. OnpeneneHue
BaJIEHTHOCTH XMMHUYECKOI0 AJIeMeHTa 1o opmyie BemecTBa. CocTaBiaeHUe Ha3BaHUI
COEIMHEHUH, COCTOSALINX U3 IBYX XUMHUECKUX 3JIEMEHTOB, 110 BaJICHTHOCTH. 3aKOH
ITOCTOSIHCTBA COCTABa BELIECTB.

XUMHYeCcKHe peakliuy (XUMHUYECKHUE SIBJIeHUsI). PeareHThl U MpOIyKThl PEaKIUH.
IIpu3HaKy XMMUYECKUX PEAaKIMH. Y CIIOBHS UX IPOTEKaHUs U IIPeKpalleHus. Peakunu ropeHus.
Tennosou 3¢hpexm xumuuecko peakyuu. IK3omepmudeckue u SHOOMepMuiecKue peaKyuu.

3aKOH COXpaHEHMs MAcChl BEIIECTB. XUMHUUECKHe ypaBHeHUs. COCTaBlIeHNE XUMHUECKUX
ypaBHeHu. UHpOpMaIus, KOTOpY0 HECET XUMUYECKOE ypaBHEHUE.

Krnaccudukanys XuMHUecKUX peakiuii o COCTaBy U YHUCIY PEareéHTOB U MPOJIYKTOB.
Tumbl XUMHUECKUX peakinii. Peakiuy coeTMHEeHMS, pa3JIOKEHNUs, 3aMEIIIEHNUs] 1 OOMEHa.
KaranusaTops! u kaTanms.

JlabGopaTropHbie ONBITHI

* O3HaKOMJIEHHUE C KOJUIEKIMEH 1abopaToOpHOI MOCYIbI.
* [IpoBepka repmeTyHOCTH TPUOOpA AJIs OTyYEHUS Ta30B.
* O3HaKOMJIEHHE C MUHEpaaMU, 00pa3yloIUMU IPaHuUT.



* [IpuroroBiieHnE T€TEPOreHHON CMECH ITOPOLIKOB CEPBI € )KEJIE30M U UX PA3/EICHUE.

* B3aumopelicTBie pacTBOPOB XJIOPUIOB U HOAMIOB KaJIHsl C paCTBOPOM HHUTpaTa cepedpa.

* [Tomyuenue rugpokcuaa menu(ll) u ero B3auMoeiicTBrE ¢ CEPHON KUCIOTOM.

* B3auMo1eliCTBHE PacTBOPA COJbI C KUCIOTOM.

* [IpoBepka 3aKkOHa COXpaHEHHUs MACCHI BELIECTB HA IIPUMEPE B3aUMOJAEHCTBHUS IIEIOUN C
KHUCJIOTOM.

* [IpoBepka 3aKkOHa COXpaHEHHUsI MACCHI BELIECTB HA IIPUMEPE B3aUMOJAEHCTBHUS IIEIOUN C
coabto xene3a(Ill).

* PaznoxkeHue nepokcuia BOAOPO/aa ¢ MoMoIibio okcuaa mapranua (IV).

* 11.3aMelieHue xene3oM MeI B METHOM KYIIOpOcCe.

IpakTuyeckue padgoThl
1. [TpaBuia TexHUKH OE30IMTACHOCTH B XUMHYECKOI1 JT1aboparopuu (KaOMHETe XHMMUH).
JlabopaTopHoe 000pyI0BaHKE U TPUEMBI PAOOTHI C HUM.
2.Hab6mroieHne 3a ropsiieid CBeYOu.
3.04ncTKa 3arpsA3HEHHON MOBApEHHON COJIH.

BaxHelilue npeacraBuTe/ M Heopranmyeckux Bemects. KojimuecTBeHHbIe OTHOLICHUS B
XUMHUH

Cocras Bo3ayxa. [Tonstre 06 00bEMHOM /10J1e((P)KOMITOHEHTA IPUPOTHOM ra30BOM CMECH
— Bo3ayxa. Pacuér o0bEma KOMIIOHEHTa ra30BOi cMecH 1o ero 00BEMHOM 1o71e M HA00O0POT.

Kucnopon kak XUMUYECKHI 3JIEMEHT U KaK MPOCTOE BEIIECTBO, (PU3NUECKe CBONCTBRA.
O3on. [Tonydyenue kucnopoaa. Codupanue u pacrio3HaBaHHE KHCIOpoaa. XMMHUECKHUE CBOICTBA
KHCJIOPOJIa: B3aUMO/ICHCTBUE C METAJJIAMHU, HEMETAJUIAMH U CJIOKHBIMH BEIIECTBAMMU.
[Ipumenenue kucnopona. KpyroBopor kuciopoja B Ipupoe.

Oxcuzpl. O6pazoBaHMe Ha3BaHUM OKCHJIOB 1O UX (opMysiaM (HOMEHKIIATypa).
Cocranenue GpopMys1 OKCHIOB 10 X Ha3BaHUAM. [IpescTaBUTeNN OKCHI0B: BoJa U
YTJIEKUCIIBIN Ta3, HEraléHas U3BeCTh, UX MOJYyYEHNUE U TPUMEHEHUE.

Bognopon B npupose. dusnueckne 1 XUMAYECKUE CBOWCTBA BOAOPOA, €r0 MOJIyYEHUE U
MIPUMEHEHUE.

Kucnotsl, ux coctaB u ux knaccudukanus. Maaukaropsl. Tabnuiia pacTBOPUMOCTH.
CepHas U consiHasi KMUCIIOThI, UX CBOMCTBA U IPUMEHEHHE.

Conu, ux cocTtaB U Ha3BaHMsI (HOMEHKJIATypa), pu3ndyeckue cBoiicTa. PacTBOpuMOCTh
cosieil B Bojie. [IpeacraBurenu comneil: XJa0pua HaTpus, KapOoHaT HaTpus, pocdar KanpLusl.
IIpumeHeHue conen.

[TocTostnuas ABoraapo. KonmnuectBo Bemectsa. Monb. Monsipaast macca. KpaTHbie
€MHMIIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIMMOJIb U KUJIOMOJIb, MUJUTUMOJIIPHAs U
KUJIOMOJISIpPHAs Macchl BELIECTBA.

Pacuérbl ¢ ncronb3oBaHUEM MOHATHI «KOJIMYECTBO BEILIECTBAY, «MOJISIPHAs Macca,
«IOCTOSTHHAsI ABOTaapo».

3akoH ABoraapo. MomsipHbIil 006EM ra3000pa3HbIX BemecTB. O0BEMHBIE OTHOIIICHUS
ra3oB MpU XUMHUYECKUX peakuusax. OmuocumenbHas nJI0OMHOCMb 2a3d N0 OPY2OMY 2a3).

KpaTtHbie eaMHUIIBI U3MEPEHNS — MUJUIUMOJIAPHBIA U KUJIOMOJISIPHBIA 00BEMBI

ra3000pa3HBIX BEIIECTB.
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Pacu€rsl ¢ HCIOJIB30BAHMEM MTOHATUI «KOJIMYECTBO BEIIECTBA», «MOJIAPHAS Maccay,
«MOJISIPHBIN 00BEM ra3zoBy, «4UCI0 ABOTAAPO».

T'unpocdepa. Kpyeosopom 600wl 6 npupode. Dusuueckue u XumuyecKkue ceoUCM8d
600b1B3aMMOJIECTBHE C OKCUIAMH.

OcHoBaHusl, ux coctaB. PactBopuMocTs ocHOBaHUH B Bojie. MHnukatopsl. MI3mMenenue

OKpAacKy MHJIMKATOPOB B LIEIOUHOM cpene. [IpencraBurenu menodyei: ruApoKCUIbl HaTpus,

Kajys U KaJlbIus.

PactBoputens u pactBopénHoe BemecTBo. PactBopsl. PactBopenue. PactBopumocTs.

I'mppater. Konuentpanus pactBopoB. MaccoBast 10151 paCTBOPEHHOIO BenlecTBa. Pacuérsl,
CBSI3aHHBIE C UCIIOJIb30BAHUEM MTOHATHS «MAcCOBasl 10JI1 PACTBOPEHHOIO BELIECTBAY.
JlabopaTopHbIe ONBITHI

* [ToMyTHEHNE N3BECTKOBOM BOJIbI IIPU MPOIYCKAHUU YIJIEKUCIIOTO rasa.

* [TonyueHnne BOAOpOAa B3aUMOJICHCTBUEM LIMHKA C COJITHOM KUCIIOTOM.

* Pacnio3HaBaHue KHUCIIOT C IOMOILBIO MHIUKATOPOB.

* I3MeHeHne OKpacKu MHAUKATOPOB B LIEJIOYHOM Cpeie.

* O3HaKOMJIEHUE C MpenapaTaMy JIOMaIllHEeN WK HIKOJIbHOM alTeuKu: pacTBOpamMu
MepoKcuaa BOAOPOAA, CIUPTOBOM HACTOMKH HOJ1a,aMMHAKA.

IIpakTyeckue padoTnl

4. Ilonyuenue, cobrpaHue 1 pacrio3HaBaHUE KUCIOPO/aA.

5. [lonyuyenue, coOupanue u pacrno3HaBaHHUE BOJOPOIA.

6. IIpuroToBieHue pacTBOpa ¢ 33JaHHOM MAaCCOBOM JI0JIei pacTBOPEHHOTO BEIIECTBA.

OcHOBHbBIE KJIACCHI HEOPraHUYECKUX COeTNHEeHMIt
O06o0muieHne cBeneHnit 00 OKCHIaX, UX KIacCU(UKAINH, HA3BAaHHUIX M CBOMCTBAX.
CrocoO0bI MOTy4YeHHS OKCHIIOB

OcHoBaHus, Ux Kiaccudukaius, Ha3BaHUs (HOMEHKJIATypa) U (U3HUYECKUE CBOMCTRA.

XUMHYECKHE CBOWCTBA OKCUIOB: B3aUMOJIEHCTBUE C KMUCIOTAMH, KUCIOTHBIMH OKCHJIaMU U
cosisimu. Paznoskenne HepacTBOPUMBIX OCHOBaHUM. CriocoObI TTOJTy4eHUsI OCHOBAHUM.

Kucnotsl, ux xknaccuduxanus 1 HomeHkaarypa. O6muye XuMuieckrue u Gpu3nyecKkue
CBOICcTBa KMCIIOT. B3aumoieficTBIE KUCIIOT C MeTalIaMU. DJIEKTPOXUMUYECKUH Pl
HaIpsDKEHUN METauIoB. B3auMoaeicTBrue KMCIOT C OKCUAAMHU METAILIIOB. B3aumonencreue
KHCJIOT C OCHOBAaHUSIMU — peakliis HeWTpanu3auuu. MzMeHenne okpacku HHAUKATOPOB.
B3aumoneiictBue kuciot ¢ consmu. [lonydenne 6eCKUCIOPOAHBIX U KUCIOPOICOIEPIKALINX
KHUCIIOT. [ IpuMeHenne Kucmor.

Comn, ux kinaccudukanus u cBoicTBa. B3aumosencTre coseit ¢ MetaiiaMu,
0COOEHHOCTH ITHX peakuuil. B3auMmoeiicTBre coseii ¢ coysiMu.

I'enernueckue psaapl MeTaia U HeMeTaia. [ eHeTnueckast CBsI3b MEX]y KilaccaMu
HEOPraHMYECKUX BEILECTB.

JlaGopaTopHbie ONBITHI

e B3anMoelicTBIE OKCHIA KAJBIUS C BOJIOH.
* [ToMmyTHEHHE U3BECTKOBOM BOBI.
* Peakuusi HEUTpaau3alum.
* [Tonyuyenue ruapoxcuaa meau(Il) u ero B3aumoelicTBre ¢ KUCIOTOM.
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* Paznoxenue ruapoxcuna meau(Il) mpu marpesanum.
* B3aumojeiicTBre KUCIOT C METaIJIaMH.
* B3aumoieiicTBHE KUCIOT C COJISIMHU.
* O3HAKOMIICHUE C KOJJICKIIUCH COICH.
* Bzaumoneticteue cynshara menu(Il) c sxenezom.
* B3aumoeicTBHE COJICH C COJISIMU.
* ['eHeTHuecKast CBSI3b MEX/y KJIaCCaMU HEOPTaHUYECKUX BEILECTB HA MMPUMEPE COCTMHEHUM
MEJIH.
IIpakTuyeckune padoTsl
7.Penienne 3KCepUMEHTAIBHBIX 33/1a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUUECKUX

COEIUHEHUITY.

Ilepnoanyeckuii 3aK0H U MepuOIMYECKAsA CHCTeMa XUMHYecKHuX d1eMeHTOoB JI.H.
MenpnesieeBa. CTpoeHue aTroma

EctecTBeHHbIE ceMeNCTBa XMMUUECKUX 3JIEMEHTOB: LIEJIOUHBIE U LIEJI0YHO3EMETIbHbIE
METaJUIbI, TaJIOTeHbI, HHEPTHBIE (Oaropoansie) ra3el. AMPOTepHOCTE. AM(OTEPHBIE OKCHIIBI U
ruapokcuabl. KoMIIEKCHBIE CON.

Otxkpsitue J. 1. MenaeneeBbIM IepuoinYecKoro 3aKkoHa U Co3JjaHie UM NEePUOANYECKON
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

ATOMBI KaK (hopMa CyIIecTBOBaHUSI XUMUIECKUX 1eMEeHTOB. OCHOBHBIE CBEJICHHS O
CTPOEHHUH aTOMOB (pO U SHEPreTUUECKUI YpOBeHb). JloKka3aTeabCTBa CIOKHOCTH CTPOEHUS
atoMoB. OnbITel Pe3epdopna. [lnanerapHas Moeb CTPOCHHS aTOMa.

CocTaB aTOMHBIX siiep: IPOTOHBI, HEUTPOHBI. OTHOCHUTEIbHAS ATOMHAs Macca.
B3anMOCBsI3b NOHATUH «IIPOTOH», KHEUTPOH», «KOTHOCUTEJIbHAS AaTOMHAsl Maccay.

Muxkpomup. InekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHUX
anemeHToB 1—20. [ToHsITHE O 3aBEPIIEHHOM AJIEKTPOHHOM YPOBHE.

N3otomnbl. uzndeckuii cMbIC CUMBOJIMKH [leprogudeckoit cucteMsl (MOPSAKOBOTO
HOMepa, HoMepa nepuoza u rpyninsl). CoBpeMeHHas (OpMyJIHPOBKa NEPUOANUECKOT0 3aKOHA.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB B MEPUOJIaX U Irpynnax Kak QyHKIHs
CTPOEHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB. 3HaUEHUE MEPUOINYECKOT0 3aKOHA.

XapakTepucTUKa AIEMEHTa-MeTaJlIa U JIEMEHTa-HEMETAJUIA [0 UX TOJI0KEHHUIO B
MIEPUOIUYECKON CHCTEME XUMUYECKUX 1eMeHTOB [[. 1. Menneneena.

JlabopaTropHblie ONBITHI
* [Toryuenne ampoTEpHOTO THIPOKCHIA U UCCIEIOBAHNE €TO CBOMCTB.

XuMnueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUT
Honnast xumuueckast cBsizb. MloHbl, 00pa3oBaHHbIE aTOMAMH METAJJIOB U HEMETAJIJIOB.
Cxembl 00pa3oBaHusl MOHHOM CBSI3U JJi1 OMHAPHBIX coeqHeHU. FloHHbIe KpHucTasnyecKue
peméTKY U (PU3UIECKHE CBOMCTBA BEIIECTB C ATUM TUIIOM peméTok. [lonsaTtue o hopmyabHOI
€JIMHULIE BEIECTBA.
KoBanentHast xumudeckast CBsi3b. JJIEKTPOHHBIE U CTPYKTYpHbIE popMyiibl. [ToHsTHE O

BajeHTHOCTH. KoBaneHTHAs HCIOJISIpHAaA CBA3b. Cxemsbl 06pa3013aH1/1$[ KOBaJICHTHOM CBSI3U JJIA
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OMHApHBIX cCOeAMHEHUH. MOJIeKyIsIpHbIE M aTOMHBIE KPUCTANTHYECKUE PEIIETKH, 3aBUCIMOCTb
CBOICTB BEILIECTBA OT TUIA KPUCTAJUINYECKOMN PEIIETKH. DIIEKTPOOTPULIATENBHOCTD. Psin
IIEKTPOOTpULIATENbHOCTU. KOBaJIeHTHAs MOJspHAs XUMHUUYECKast cBsI3b. Jumoib. Cxemsl
00pa30BaHMs KOBAJIEHTHOM MOJIIPHON CBSA3M /17151 OMHAPHBIX COENMHEHUN. MONEKyIsIpHbIE U
ATOMHBIE KPUCTAJUINYECKUE PEIIETKU U CBOMCTBA BELIECTB C 3TUM TUIIOM PELIETOK.

Merammueckas XMMUYECKas CBSA3b U METaUIMYECKask KPUCTAIUIMUECKAs pEeIIETKA.
CBolicTBa BEIIECTB € ATUM TUIIOM pelI€TOK. [ToHsTHE O BOJOPOIHON XMMUYECKOM CBS3H U €€
BJIMSIHUE Ha (PU3MYECKHEe CBOWCTBA HA IPUMEpPE CBOWCTB BObI. EMuHAas mpupoa XUMHYECKUX
CBs3EH.

Crenens okucienusi. CpaBHEHUE CTENIEHU OKUCIIEHUs U BajdeHTHOCTH. [IpaBuna pacuéra
CTETICHEH OKUCIIEHUS 10 (PopMysIaM XUMHUYECKUX COCIMHEHUH.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakiuu. OlpeieeHre CTENeHEN OKUCIEHUS 1S
3JIEMEHTOB, 00pa3yIOIINX BEIIECTBA pa3HbIX KJIAaccoB. Peakiuu noHHOTro oOMeHa 1
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE peakIMU. OKHUCIUTENb U BOCCTAHOBUTEND, OKHCIEHUE U
BoccTaHoBJIeHHE. COCTaBI€HUE YPAaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI
METOJIOM JJICKTPOHHOTO OayiaHca.

JlabopaTropHblie ONBITHI
* 13roroBiieHre MOJEIIH, HIUTFOCTPUPYIOLIEN CBOMCTBA METAJUINYECKON CBSI3H

9 KUIACC

IloBTOpEeHue u 00001IeHNe CBeIeHUI 0 Kypcy 8 Kiacca

bunapusie coenunenus. OKCUIbI COIe00pa3yIONIUe U HECOIe00pa3yIoIIHe.
['mapoxcuabl: OCHOBaHMS, aM(POTEPHBIE THIPOKCHIBI, KUCIOPOACOACPKAIINE KUCIOTHI.
Cpennue, Kucible, OCHOBHBIE U KOMIUIEKCHBIE COJIU.

O06o00muieHne cBeIeHNi 0 XUMHUECKUX peaknusx. Kimaccudukanms XuMU4eckux peaxiui
10 Pa3JIMYHbIM MPU3HAKAM: COCTaBYy U YHUCITY pearupyroumux 1 00pa3yromuxcs BEIIeCTB,
TeroBoMy 3 PeKTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEN OKUCIICHHS 3JIEMEHTOB, 00pa3yoINuX
pearupymoliye BelecTBa, arperaTHOMY COCTOSIHUIO pearupyrouux BelecTB, UCI0Ib30BaHUIO
KaTajan3aTopa.

ITonsiTHE O CKOPOCTH XUMHYECKON peakiuu. DakTopsbl, BIMAIONINE HA CKOPOCTh
XUMHUYECKHMX PEaKIMi: MpUpoa pearupyouux BelecTB, UX KOHIEHTpalus, TeMIlepaTypa,
IJIOIIAAb COMPUKOCHOBEHUS, HAIMUKE KaTanu3aTopa. Karanmuszarop. Karanus.

JlabopaTropHblie ONBITHI

* B3aumoielicTBMEe aMMHUaKa U XJIOPOBOJAOPO/Ia.

* Peakuusi HEUTpanu3amum.

» Habmonenne ternoBoro a3 dexra peakiuu HedTpain3aluu.

* BzaumoneiictBue cepHoil Kuciotsl ¢ okcuaom meau(1l).

* Paznoxenue nepoxcuia BOopoa ¢ MOMOIIbIO KaTana3bl KapToders.

* 3aBUCUMOCTb CKOPOCTH XUMUYECKOW Peakuu OT MPUPOJIbl pearupyroumx BelecTB Ha
puMepe B3auMOIEUCTBUS PacCTBOPOB THOCYJIb(aTa HATPHUS UXJIopuaa 6apus, THOCyIbdarta
HATpPUS U COJITHOM KUCIIOTHI.

* 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peaKiuu OT IPUPOJIbI METAIIOB IPU UX

B3aMMOJICHCTBHH C COJITHOM KHCIIOTOM.
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* 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOM peakLUy OT IPUPOJIbI KUCIIOT NPU UX
B3aNMMOJICHCTBHU C JKEIC30M.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOHN pPEeaKIuu OT TEMIIEPaTyphI.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOMN pPEeaKIMu OT KOHIICHTPALIUH.

* 3aBUCUMOCTb CKOPOCTH XMMUYECKOHN peaKIuu OT IUIOIIAId COTPUKOCHOBEHUS
pearupyromux BelIeCTB.

* 3aBHUCUMOCTh CKOPOCTH XMMHUYECKOM peakIuu OT KaTajin3aTopa.

XuMH4YecKHe peakui B PacCTBOPAX 3JIEKTPOJINTOB

[TonsiTue 00 PMEKTPOIUTUUECKON JTUCCOUAIIMU. DICKTPOJIUTHI U HEIJIEKTPOJIUTHI.
MexaHu3M IMCCOLUALINN IEKTPOJIUTOB € PA3IUYHBIM XapaKTEPOM CBSI3H: IUCCOLUALIUS KUCIIOT,
niesioveit u cosneit. CTeneHpb MeKTPOIUTUYECKON Auccounanuu. CUibHbIE U ciaadbie
AJIEKTPOJIUTHI.

OcCHOBHBIE TIOJIOKEHUST TEOPHH IJICKTPOTUTHYECKOM qucconuanuu. Kiaccudukamnus
MOHOB: KATUOHBI U aHMOHBI, U UX CBOMCTBA. KMCIOTHI, OCHOBaHMS U COJIM KaK 3JIEKTPOIUTHL. X
KJaccuuKkanus u qucconnanys. Peakunm HOHHOro oOMeHa.

OO0mre XUMUYECKHE CBOMCTBA KUCIOT: M3MEHEHHE OKPACKH HHIUKATOPOB,
B3aUMO/ICHCTBUE C METAINIAMHU, OKCUJIAMHU U THAPOKCUIAMUA METAJIIOB U COJISIMHU.
MounekynsipHble ¥ HOHHbIE (ITOJIHBIE U COKPAILIEHHBIE) YPaBHEHUS peaklnid. XUMUYECKUM CMBICIT
COKpalIEHHBIX YPABHEHHU. Y CIIOBUA MPOTEKAHUS PEAKIIMM MEXKTY SJIEKTPOJIMTAMH JI0 KOHIIA.
Psn aktuBHOCTH MeETaNIOB.

OO0mre XUMUYECKHE CBOMCTBA IIEJIOUEH: B3aUMOICHCTBHUE C KUCIOTaMHU, OKCHUIaMU
HEMETAIIOB, colisiMu. OOIIMe XUMUYECKUE CBOMCTBA HEPACTBOPUMBIX OCHOBAHHIA:
B3aUMOJICCTBUE C KUCTOTAMH, PA3JIOKEHUE TIPU HarPEBaHUU.

OO6mre XUMUYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOJCHCTBUE C KUCIOTaMH,
1IEJI0YaMH, COJIAIMU U METaJUTaMH. B3auMoaencTBue KUCIBIX COJIEN CO IMIEI0YaMU.

IMaaponus kak 0OMEHHOE B3aUMOICUCTBHUE CoJiel ¢ BOAOU. [ Mapoin3 coiu CUIbHOTO
OCHOBaHUS U c1a00¥ KUCIOTHL. [ Maposn3 comu ci1aboro OCHOBaHUS U CUIIBHOM KUCIIOTHI.
Bonopoausiii nokazatens(pH).

CBoiicTBa KHUCTIOT, OCHOBAaHUM, OKCUIOB M COJIEH B CBETE TEOPUU DIICKTPOIUTHUUECKOU
JIMCCOITMAIIMY U TIPEJICTABIICHUIN 00 OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX PEAKIIUSIX.

JlabopaTopHblie ONBITHI

* Jlucconuanust cnadbIX JIEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCITOTHI.
* lI3MeHeHne OKpacku MHANKATOPOB B KUCIOTHOM Cpeie.

*Peakiust HeHTpanu3auy pacTBopa METOUYH Pa3IUYHBIMU KACIOTaMH.
* [Tomyuenne ruapokcuaa menu(ll) u ero B3auMoeiicTBrE € Pa3TMYHBIMUA KHUCIOTAMHU.
* BzaumonelicTBre CHIIbHBIX KHCIOT ¢ okcuaoMm menu(1l).

* B3auMo1eiiCTBHE KUCITOT C METAJIJIAMH.

» KauecTBeHHas peakmus Ha KapOOHAT-HNOH.

* [TonyyeHnue CTyIHSI KDEMHUEBOW KUCTIOTHI.

» KauecTBeHHas peakius Ha XJIOPU/I- WK CYJIb(paT-UOHBI.

* lI3MeHeHne OKpacku MHANKATOPOB B IIETIOYHOMN Cpeie.

* B3auMo1elicTBME MET0YEH C YTIEKUCIBIM Ia30M.
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» KayecTBeHHas peakiiys Ha KATUOH aMMOHHUSI.

* [Tonyuenue runpokcuna meau(Il) u ero paznoxxenue.

* B3anmopelicTBie kKapOOHATOB C KHCIOTaMH.

* [Tonyuenue runpoxcuna xenesa(lll).

* BzaumonelicTBue xene3a ¢ pactBopoM cyibdara meau(1l).

IIpakT4yeckue padoTnl

1. Pemienne sxcriepMMEHTaIbHBIX 33/1a4 110 TEME «DJIEKTPOIUTHUECKAs JUCCOLIUALUS»
HemeTauibl 4 MX coOeJUHEHHS

CrpoeHre aTOMOB HEMETAJUIOB U UX I0JIOXKEHNE B IEPUOANUECKON cucteMe. Py
JIEKTPOOTpHULIATENbHOCTU. KpHcTauinueckue pemeéTku HEMETAUIOB — IIPOCTBIX BEIIECTB.
duznyeckue cBolcTBa HeMeTauioB. O0Ie XUMHYECKHUE CBOMCTBA HEMETAIIJIOB!
OKHUCIJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

l"anorensl, cTpoeHrE UX aTOMOB U MOJIEKYJI. DU3NUYECKUE U XUMHYECKHUE CBOMCTBA
raJIor€HOB. 3AKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJIOT€HOB B 3aBUCHMOCTH OT MX IOJIOKEHUS
B niepuoanyueckoi cucreme. HaxoxieHue rajJoreHoB B IPUPOJE U UX MOTyUYEHHUE.
buonoruueckoe 3HaueHNE U MPUMEHEHUE rajlOreHOoB.

CoennHeHus rajoreHoB. ['anoreHoBo10pos! (XJI0pOBOJOPOI) U COOTBETCTBYIOIIME UM
KHCJIOTHI: TUIABUKOBAs1, COJITHAS (XJIOPOBOAOPOIHAS ), OPOMOBOAOPOIHAS, HOJIOBOJIOPOIHAS.
I"aorennasl. Xnopuasl. KauecTBEeHHbIE pEaKLMK HA TAJIOT€HUA-UOHEL. [IpuMenenune
COCIMHEHUH TAJIOT€HOB.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynnel. Cepa B ipupojieu e€ mojiyueHue,
¢du3nveckne CBOMCTBA. AJIIOTPOITHBIE MOAU(DUKALINY CEPBI M UX CBOMCTBAa. XMMUYECKHE
CBOMCTBA CEphI U €€ IPUMEHEHHE.

CepoBoIOpoI: CTPOCHUE MOJICKYJIBI, (PU3NIECKHE M XUMHUECKUE CBOIMCTBA, MOIYYECHUE U
3Hauenue. CepoBogopoanas kuciora. Cynb@uasl U ux 3HadeHue. JIIoMuHOPOpPHI.

Oxkcun cepri(1V), cepauctast kuciora, cynbputhl. KauecTBeHHas peakiys Ha CylbpuUT-
HOH.

Oxcup ceprl(VI), cepHas kucnota, cyiabparel. Kpuctanmoruapars.

Cepnucras kucnora. CepHasi KUCJIOTa KaK CHIIbHBIN 31eKTposuT. CBoMCcTBa
pa30aBICHHON CEPHOM KUCIOTHI KaK TUITUYHOW KUCIOTHI: B3aUMOJICHCTBUE C METaIAMH,
OCHOBHBIMH U aM()OTEPHBIMH OKCUJAMH, OCHOBAHUSIMU U aM(OTEPHBIMU TMIPOKCHIAMH,
consiMu. KaduecTBeHHas peakius Ha Cylb(aT-HoH.

OO6m1ast XxapakTepucTrKa 3JIeMEeHTOB V A-rpymibl. A30T, CTpPOSHHE €ro aTomMa
Y MOJIEKYJTbl. DU3NYECKHE U XUMUYECKUE CBOMCTBA U TPUMEHEHUE a30Ta. A30T B IPUPOJIE U €TI0
Ouosiornueckasi poib.

AMMUak, CTpoeHIe MOJIEKYJIbl U (PU3HUecKHUe CBOIICTBAa. AMMUaYHas BOJa, HAIIAThIPHBIN
CIUPT, TUJIpaT aMMHUaka. JOHOpHO-aKIEeNTOPHBIN MeXaHU3M 00pa30BaHUs CBSI3U B KATHOHE
amMmoHusl. BoccTranoButenbHble cBoMicTBa aMMuaka. Conu aMMOHHUS M UX TIPUMEHEHHE.
KauecTtBeHHas peakiiys Ha KaTHOH aMMOHHUSI.

Oxkcuipl a30Ta: HECOJIEOOPA3YIOIINE M KUCTOTHBIC. A30THUCTast KMCJIOTa U HUTPUTHI.
A30THas KKCI0Ta, €€ mojiyueHue u cBorictBa. HuTpaTh.
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docdop, cTpoeHne aTomMa U AIIOTPONHs, (PU3NYeCKre U XUMHUUECKUE CBOMCTBA
atoTponHbIX BugousMeHeHuid. @ochuasr. @ochun. Oxeua hocdopa(V) u dpochopnas
(oprodocdopnas) kuciora. Docdarsl.

OOm1ast xapakTepUCTHKA 31eMEHTOB [V A-Tpymiibl: 0cCOOEHHOCTH CTPOSHHS aTOMOB,
IIPOCTBIX BEIIECTB U COEAUHEHUI B 3aBUCUMOCTH OT I10JIOKEHHUSI 3JIEMEHTOB B IIEPUOANUYECKON
cucreMe. Yriepoa. AJUIOTPOIHbIE MOAU(DUKAIINK: alMa3, TpaduT, KapOuH u yiiepeHsl, ux
¢u3nueckue cBoicTBa. AMOPQHBIN YIIepo.l: caXka, aKTUBUPOBAHHBIN YToJib. Aicopouusi.
XUMHYECKUE CBOMCTBA yriiepoaa. KokcoXxuMuueckoe mpou3BOICTBO U €TI0 MPOAYKIHS.
KapOuapr.

Oxcup yrinepona(ll): crpoenne momnexyibl, noydenue u cBoiicrsa. Oxeup yriepoga(Iv):
CTPOEHHE MOJIEKYJIbI, TOJIYYeHUE U CBOMCTBA. YTosbHas KucioTa. CoJid yroabHOW KUCIOTHI:
KapOOHATHI U TUAPOKapOOHaThl. TexHUYecKas 1 MUIIeBas COJa.

Kpemuuii: ctpoenne atoma u HaxoxaeHue B npupoae. Cunuyuowvt u cunan.CBoiicTBa
kpemHus. Oxcup kpeMuusA(IV). Kpemuueast kuciiora u €€ coiu.

IIpoussoocmeo cmekna u yemenma. 1IpoOyKyus CUTUKAMHOU NPOMBIULIEHHOCU:
onmuyeckoe 8010KHO, Kepamuka, gpapgop, gaanc. Onmuueckoe 80J10KHO.

Hememannwt 6 npupooe. pakyuonnas nepecoHka HCUOKo20 6030yxa Kaxk cnocoo
nonyueHus: Kuciopooa, asoma u apzona. Ilonyuenue gpocgopa, kpemnus, xaopa, uooa.
Inexmponus pacmeopoe.

Tonyuenue cepHou KUCTOMbL. CHIPLE, XUMUIM, MEXHONOSUUECKAs CXemMa, Menoo
Kunsuje2o Clos, npuHyunsl meniooobmena, npomugomora u yupkynayuu. Oneym. Ilpouzeoocmeo
AMMUAKA. COIPLE, XUMUM, MEXHOL0SUYECKAs CXeMd.

JlabopaTropHble ONBITHI

* Pacnio3HaBaHue rajJoreHn/1-uoHOB.

» KauecTBeHHbIE peakluu Ha Cylb(aT-HOHBI.

» KauecTBeHHas peakiiys Ha KATHOH aMMOHHUS.

* XMIMHYECKHE CBOMCTBA a30THOM KUCJIOTBI, KaK 3JIEKTPOJIUTA.

» KauecTBeHHbIe peakiuu Ha Gocdar-uoH.

* [TosmydeHne u cBOKCTBA YrOJbHON KHCIIOTHI.

» KauecTBeHHas peakiiys Ha KapOOHAT-HOH.

* [IponyckaHue yrieKuciioro rasa yepe3 pacTBOp CHJIMKAaTa HaTpHUs.
IIpakTyeckue padoTnl

2.M3yueHne CBOWCTB COJISTHON KUCIIOTHI.

3. 3yueHune cBOMCTB CepHON KUCIIOTHI.

4. IlonyyeHne aMMuaKa U U3y4e€HUE ero CBOMCTB.

5. Ilomyuenue yriekucnoro raza. KauecrBeHHast peakius Ha KapOOHaT-HOHBI.

MeTanjibl M UX COeAUHEHUS

[TonoxxeHne METAIIIOB B MEPUOJANYECKON CUCTEME XUMUUYECKUX deMeHTOB []. U.
MeneneeBa, CTpo€HHE aTOMOB M KPUCTAJUIOB METAJUIOB. MeTajuindeckas CBs3b 1
MeTaJlJIn4ecKasi Kpucrauinyeckas pemérka. O0mnire Gpuzndeckiue cBONCTBA METAIIIIOB: 3JIEKTPO-
Y TETJIOMPOBOAHOCTD, OTPAXKAIOIIAsl CIIOCOOHOCTD, TIACTUYHOCTh. YEPHBIE M IIBETHHIEMETAILIIBI.
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MerTaisl Kak BOCCTAaHOBUTENN. DNEKTPOXUMUUYECKUH psll HanpskeHuil. B3aumonelicteue
METAJIJIOB C HEMETAJIJIaMH, OKCUJAMH, KUCJIOTAMH, COJISIMU. AJIFOMUHOTEPMUSI.

lenounsie Metamisl. O0OMIIast XapakTepUCTHKA 37eMeHTOB |A-rpymnmbl. Okcuab u
TUAPOKCHUIBI HICJIOYHBIX METAJLIOB, UX IIOJIy4EHUE, CBOMCTBA, IPUMEHEHUE. BaxHenmue conu
IEJIOYHBIX METAJIJIOB, X 3HAYEHUE B IPUPOJIE U JKHU3HU YEJIOBEKA.

[lemnouno-3emenbHbie. O0mas xapakrepuctika 31eMeHToB || A-rpynmnel. Oxkcuabt u
TUAPOKCHUBI IIETIOYHO3EMENBHBIX METAJIJIOB, UX ITOJIyYE€HHE, CBOMCTBA U IPUMEHEHHUE.
Baxkneiimue coyn 11e1049H03eMENbHBIX METAJUIOB, UX 3HAaYEHHE B IPUPOJE U )KM3HHU YEIOBEKA.
KapOonatsl u ruipokapOOHATHI KAJIbLIUS.

Bpemennas u noctosiHHast KECTKOCTh BO/bl. CIIOCOOBI yCTpaHEHUsI BPEMEHHOM JKECTKOCTH.
Crioco6b! ycTpaHEeHHUsI TOCTOSHHOM KECTKOCTH.

AmomuHuii. CoelMHEHUs aIFOMUHHUS B IPUPOJiE. XUMUUECKHE CBOMCTBA AJIFOMUHHUS.
Oco0eHHOCTH OKCHJIAa M THIPOKCHIA AIFOMUHUS Kak aM(OoTepHBIX coenuHeHni. Baxkneiimme
COJIM TFOMHHUSA (XJIOpUA, CyIabdar).

Kenezo. OcobenHocTH cTpoeHUs aToMa xenesa. JKene3o B mpupoe. Baxneiiue pyabl
xenesa. [lonydyenne uyryna u cranu. Oxcunbl v ruapokcuabt sxenesa(ll) u (I). Comnu
xenesa(Il) u (III). ObHapykeHue KaTHOHOB XkeJle3a B pacTBOpe. 3HaU€HUE COETMHEHUI JKenesa.

Koppo3wust ra3oBasi (XuMuuecKas) U SJICKTPOXUMHUYECKasl. 3alluTa METaIOB OT
koppo3uu.Metaiuiel B ipupoae. [lonsatue o metaiuryprun. YépHas u nBeTHass METAJUTYpPIUsl.
[TupomeTanmyprus, rTHIpOMETaIyprus, 3JaeKTpoMeTanyprus. JloMeHHblIi npouecc.
[lepepaboTka yyryHa B CTajib. DJIEKTPOIU3 PACIIIIABOB.

JlabopaTropHblie ONBITHI

* BzaumoseticTBue xene3a ¢ pactBopoM cyibdara meau(1l).

* [TonyyeHne U3BECTKOBOM BOJBI U OIIBITHI C HEW.

* [Tonyuenue ruapokcuaos xkenesa(ll) u (111).

» KauecTBeHHbIE peakiuy Ha KaTHOHBI JKele3a.

IIpakTyeckue padorTnl

6. PemieHune sxcniepuMeHTaNbHbBIX 3a/1a4 110 TeMe «MeTasuibiy.

IlepBoHayabHbIE CBeIEHUA 00 OPraHUYEeCKHX BeleCcTBax

[lepBoHaUyabHBIE CBEIEHUS O CTPOCHUH OPTaHMYECKUX BEIIECTB. YTIEBOIOPOJBI: METaH, JTaH,
STUICH. McmouHuku y2ne6000po0o8: NpupooHbvlli 2as, Hegmb, yeons. Kucmopoacoaepxkaiiye
COEIMHEHUS: CIUPTHI (METAHOJI, 3TAHOJI, NIULEPHH), KapOOHOBBIE KUCIOTHI (YKCYCHasl KMCIIOTa,
AMHHOYKCYCHAsl KHCIIOTa, CTEapWHOBAas ¥ OJCMHOBAs KHCJIOTHI). BHOIOTHYEcCKH BayKHBIE
BEIIECTBA: JKHUPBI, TJIIOKO03a, OeNKu. Xumuueckoe 3acpssHenue OKpyocarowelu cpeobl U e20
HOCIe0CMBUsI.

XuMHus M OKpyKaoLias cpeaa

[Tpo6Giiema 6e30MacHOro UCTOIb30BaHUS BEIIECTB U XUMUUYECKUX peaKlUii B TIOBCETHEBHOM
JKHU3HU. TOKCI/I‘IHI)IG, rOpro4Yure€ U B3pPbIBOOIIACHBIC BCIICCTBA. BbriToBasg xumMmueckas
TPAMOTHOCTb.

HcTOYHUKH XMMHUYECKOTO 3arps3HeHUsI OKpYXatoliei cpenpl. [ 1obanbHble 3KOJI0rH4ecKue
po0JIeMbl YeIoBeYeCcTBa: HapylleHne OMOT€0XUMUYECKUX KPYTOBOPOTOB XUMUYECKUX
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AIIEMEHTOB, MOTETUICHNE KINMAaTa, KUCIOTHBIC JOXKIAN U Ip. O30HOBBIC ABIPHI. MeXayHAPOIHOE
COTPYIHUYECTBO B 00JIACTH OXPaHbl OKPYKAIOIICH CPellbl OT XUMUYECKOTO 3arpsi3HEHUSI.
«3enénast XuMus».
JlaGopaTopHbIe ONBITHI
* M3yueHne MapKUpPOBOK PA3IUYHBIX BUIOB MPOMBIIIICHHBIX U MPOJI0BOJIbCTBEHHBIX
TOBapOB.

O0o0menne 3HaHUH 10 XMMHHU KypPCa OCHOBHOM IIKOJIBI.

CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUECKOI0 3JIEMEHTA B IEPUOANUECKOMN
cucteme. CTpoeHUE BelleCTBAa: XUMUYECKas CBSI3b U KPUCTAIIIMYECKAs PEIIETKA. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX AJIEMEHTAMH IPOCTHIX BEIIECTB (METANIOB, HEMETAJIIOB, OJIATOPOIHBIX
ra3oB) OT I10JIOXKEHUS 3JIEMEHTOB B IEPUOJUUECKON cUCTEME. TUIOIOTUs HEOPTaHUYECKUX
BEILECTB, Pa3JeJIcHUE UX Ha KJIacchl ¥ rpynnsl. [IpeacraBurenuy.

IIpu3Haky ¥ ycnoBuUs NIPOTEKAaHUS XUMUYECKUX peaKUui. THUIIOIOTHs XUMUYECKUX PEaKLIAN
[0 pa3IUyYHbIM Npu3HakaMm. Peakuuyu noHHoro ooMeHa. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

XHWMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB. XapAKTEPHBIE XUMUYECKHAE CBONCTBA
COJI€00pa3yIoIUX OKCUI0B, THIPOKCUA0B (OCHOBAHU, KUCIOPOACOAEPKAIINX KHCIOT U
aM(pOTEPHBIX THIPOKCHJIOB), COJICH.

Tunel pacueTHbIX 3a1a4:

1. Berunicnenre MaccoBOM JIOIM XMMUYECKOTO 3JIEMEHTA 110 (POPMYIIe COSAMHEHUSI.
Yemanoenenue npocmertiweti popmynsl eewgecmea no Macco8blM 00AM XUMUYECKUX DTIEMEHNOB.
2. BoruncneHus mo XMMHYECKUM ypaBHEHUSIM KOJIMYECTBA, 00beMa, MacChl BEIIECTBA IO
KOJIMYECTBY, 00BEMY, MACCE PEAreHTOB WM MPOYKTOB PEAKIUU.

3. PacueTr MaccoBoil 1011 paCTBOPEHHOTO BELIECTBA B PACTBOPE.
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4. TemaTu4eckoe IVIAHUPOBaHUE Y4eOHOI0 MaTepHaJia

8 KIIACC
(2 1 B Hepemo, Becero 68 u)
KommuectBo
No Tewma (pazaen) 4AcOR Kou-Bo nmpakTuueckux KoJ1-BO KOHTPOJIBHBIX
1 [IpaBuna TEXHUKH
0€301acHOCTH B
XUMHYECKON
nabopaTopum.
JlaGopaTopHoe
Paznen 1. Havaneusie |20 yacoB 06OpyIOBAHHE 1 Konrponsnas pabdora 1 o
1 |[moHsITUS U 3aKOHBI TeMe «HavanbHble MOHATHS
MIpUEeMbl pabOTHI C HUM.
XUMHH. JJ/O 11 Y 3aKOHbI XUMHUM
2. HaGaronenue 3a
ropsiiieii CBeUoHu.
3.04uctka
3arpsi3HEHHON
MTOBapEHHO COH.
4. Tlonyuenue,
cobupanue u
pacro3HaBaHue
KHUCJIOPO/Ia.
Pa3nen 2. Baxueiimue 5. Ilonmyuenue, Konrponbnas pabdora 2 1o
MpeICTABUTENN TeMe «Baxnenmme
HEOHI‘aHquCKI/IX 18 wacos codupare i MIPEACTABUTENH
2 p pacro3HaBaHHe pea 1
BEILIECTB. /0 5 HEOPraHUYECKHUX BEIECTB.
B .
KonnuecTBeHHbIE olopora KonnuectBennbie
OTHOILIEHUS B XUMHUH. 6. IIpurorosseHue OTHOILIEHUS B XUMUH
pacTBOpa € 3aJJaHHOU
MAacCOBOM J0JIE
pPAacTBOPEHHOTO
BEIIECTBA.
7.Pemenune
KCTIEPUMEHTAIBHBIX
Pazgen 3. OcHoBHBIE 10 gacos RPN Konrponbnas pabora 3 mo
) 3a/1a1 110 TCME TeMe «OCHOBHBIE KJIACCHI
3 ||kITacchl HEOPTaHUYECKUX
. «OCHOBHBIE KJIaCChI HEOPraHUYECKUX
COCIMHEHHU. JJ/O 11 o
HEOPraHUYECKUX COCIUHCHUH
COEIUHEHUIN».
Pasznen 4.
[Iepuoanueckuii 3aK0H U
8 wacos
4 [Tepnonnueckas
CUCTEMA XUMUYECKUX
/O 1

anemenToB (113 u
I[1CX9) 1.
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MenpeneeBa u CTpOEHUE
aroMma.

Kontposnbnas pabora 4 mo
temaM «llepuognueckuit
3aKOH U IepUOANYECKas

CUCTEMA XUMHUUYECKUX
Paznen 5. Xumnueckas

8 wacos
5 [cBasp. OKHCITUTETBHO- snementos JI. H.
BOCCTAaHOBUTEIILHBIE /0 1 MenneneeBa. CTpoeHue
PCaKInH. aToMa» U «XuMH4IeCcKast

CBsA3b. OKHCIUTEIILHO-

BOCCTAaHOBHUTEJILHEIE
pEeaKIIIm
‘0606H1€HI/IG 3HAHUI “4 yaca “ H
D‘Bcero 4acoB H68 yaca HH/P 7 JI/0 29 H K/P 4
TemaTnueckoe njannpoBanue yueonoro marepuania 9 KJIIACC
(2 u B Hexento, Bcero 68 4, U3 HUX 2 4 — PE3epPBHOE BPEMSI)
KonnuectBo
Nel| Tewma (pa3nen) qacOoR Kon-Bo npakTrueckux Ko0:11-BO KOHTPOJIBHBIX
Paznen 1.
IToBTOpEHUE U
00001IeHne 54acoB
1 ||cBenenuii o Kypcy
8 xitacca. JI/O 12
XUMHUYeCKHe
peaknuu
[IpakTuueckas padota
1. Pemenne
Pasnen 2. AKCIIEPUMEHTATBHBIX
10 gacoB KonrtponbHas padora 1 o Teme
Xumuueckue 3aJ1a4 110 TEME
2 CAKIIHH B «XUMHYECKHE PEAKIIUU B
paCTBO x JI/O 19  |«DHeKTponuTHYecKas PacTBOpAX JIEKTPOIUTOBY
p p MCCOnAAIA)
[TpakTuueckas pabota
2. VI3yyeHne CBOWCTB
COJISTHOM KUCJIOTHI
Pasgen 3. 23 yaca
[TpakTueckas pabora |[KoHTponbHas paboTta 2 o Teme
3 |[Hemeramisl 1 ux .
3.13yuenne cBONCTB «HeMeTamibsl 1 UX COETUHEHUS»
COEINHEHNS JI/O 7 o
CEPHOH KUCIIOTHI
[TpakTrueckas pabora
4 TlonyueHue aMmMuaka
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Y U3yYEHHE €TI0
CBOWCTB

[TpakTuyeckas pabora
5.ITonyuenue
YIIJIEKHUCIIOTO Ta3a U
U3yUYEHHE €TI0 CBOMCTB

Pa3znen 4.
4 |Mertamibl U UX
COEIMHEHNS

16 yacos

JI/O 4

[IpakTuyeckas pabora
6.Pemenue
AKCIIEPUMEHTATBHBIX
3a1a4 1o TEME
«MeTab»

Konrponbnas padora 3 mo Teme
«MeTaish»y

Pasnen
5.IlepBoHauanbHBIC
CBeJIeHUs 00
OpPraHUYECKUX
BeIIeCTBaX

Pa3zen 6. Xumusa u
5 ||okpy»xarorias
cpena

2 gaca

J/O 1

Pazgen 7.
O06001enue
3HAHUU 110 XUMHUH
3a KypCc OCHOBHOM
6 |[IKOJIBL.
IloaroroBka k
OCHOBHOMY
rocyJapCTBEHHOMY
sk3ameny (OI'D)

7 4acoB

KoHnTtposbHas pabota 4 (uTorosas

10 KypCY OCHOBHOM IITKOJIBI)

PesepBHOE Bpemst

2 yaca. Ha npoBenieHre 00LIEIIKOIBHOTO MOTPY>KEHUS HITH
agMuHucTpaTuBHYO KP

D‘Bcero qJacoB

|68

/P 7 J1/0 43

| K/P4

5. KOHTpOJ'lbHO-I/I3MepI/ITeJ'II)HI>Ie MaTepHuaJibl

1. I'abpuensn O. C. Xumusa. COOpHUK 3a/1a4 U yIIpaxXHEHUH. 8 Ki1acc: yuebHoe mocodue st

obmeobpazoBatenbHbix opranuzanuii / O. C. I'abpuensn, U. B. Tpuryouak. — M.:

[Tpocsemienue, 2019.

2. 'abpuensH O. C. Xumus. COOpHUK 337a4 U yIIpakHEeHHH. 9 kiacce: yuebHoe mocodue ais

oOmeoOpa3zoBarenbHbIx opranuzamuii / O. C. 'abpuensuH, U. B. Tpuryouak. — M.:

ITpocsemenue, 2019.

3. I'abpmensn O.C. xumust. 8 kiacc. KOHTposbHBIE ¥ TPOBEPOYHBIE PA0OTHI K YICOHHUKY

O.C.I'abpuensina «XuMmus. 8 kiacey : yuedHoe nocodue / O.C.I'abpuensn, I1.H.bepeskun,

A.A.Yrakosa u ap. — 2-e u3l., crepeotun. — M.: [lpocda, 2014.
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4. ITaBnoBa H.C. KoHTpONbHBIE U CAMOCTOSITETBHBIE paOOTHI 10 XUMHUH: 9 KJIacC: K YIEOHHUKY
O.C.I'abpuensna «Xumus. 9 xnace». ®I'OC (k HoBomy yuebnuky) — / H.C.IlaBnoBa. — 2-e u3.,
nepepad. u gomn. — M.: M3gatenbctBo «Jk3ameny, 2015.

5. [TaBnoBa H.C. KoHTponbHBIE 1 caMOCTOSITEIbHBIC PAOOTHI O XUMHUU: § KJIacC: K YIeOHUKY
O.C.Tl'abpuensana «Xumus. 8 kinace».— / H.C.I1aBnosa. — 3-¢ u3g., mepepad. u gomn. — M.
H3narenscTBO «OK3aMeny, 2015.

6. 'opOynuosa C.B. TecTsl 10 OCHOBHBIM pa3zeiaM HIKOJIBHOTO Kypca XUMHHU: 8-9 KIIacChl. —
M.: «BAKO», 2006

7. KaBepuna A.A. Xumus. [Tnanupyemeie pe3ynbrarel. CucreMa 3amanuii. 8-9 kimaccel: mocobue
JUIs yuuTenen obmeoopasosar. yupexaeHuii / A.A.Kasepuna, P.I".1Banoga, /I.}0.Jlo6poTus:
nox pex. I'.C.Kopanépoii, O.b.JIorunosoii. / M.: [Ipocsemenne, 2013

8. IloBTOpEeHME U KOHTPOJIb 3HAHUN. HEOpraHuueckas Xxumusi. 8 kimacc. TecThl, Teopus, 3a1a4u,
JorHyecKue 3a1anus. Metoandeckoe mocodue ¢ 3JIeKTPOHHBIM MPUIIOKEHUEM. ABT-COCT.
E.M.Boponuna. — M.: Ilnanera, 2011.

9. KontponbHo-u3mepurenbHbie MaTepuanbsl. Xumus: 9 knace / Coct. H.IL. Tpoery6osa. — M.
BAKO, 2011.

10. KoHTpoapHO-u3MepuTenbHbie MaTepuaibl. Xumus: 8 kiacc / Coct. H.IL. Tpoerybosa. — M.:
BAKO, 2011.

10. «Coam 'MA: Perry EI'D u Penry OI'D» https://chem-oge.sdamgia.ru/ , https://chem-
ege.sdamgia.ru/
11. Beepoccuiickue nmpoBepouHbie padoThl. OdunmanbHblil caiiT .https://4vpr.ru/

6. MeToguieckue MaTepHaJbl.

1. 'a6puensu O. C. Xumus. Metoauueckoe mocodue st § kiacca: yueOHOe mocooue st
o0meo0pa3zoBarenbHbIx opranuzanmii / O. C. 'abpuensn, U. B. Akcénona, 1. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019.

2. I'abpuensa O. C. Xumus. Metoaudeckoe mocodue i 9 kiracca: yaeOHOe Tocooue st
obmeobpazoBarenbHbix opranuzanuii / O. C. I'abpuensu, U. B. Akc€nona, U. I'. OctpoymoB. —
M.: [Ipocsenienue, 2019.

Y4eOHO-MEeTOAUYECKUI KOMIUIEKT JIJIsl U3y4eHHs Kypca XUMUU B 8—9 Kitaccax,

CO3/IaHHBII aBTOPCKUM KOJIJIEKTUBOM o] pykoBoacTBoM O. C. 'abpuensiua,
YMK «Xumus. 8 kiaace»

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. ['abpuensu, U. I'. Octpoymos, C.A. Cnaakos).
2. Metoaudeckoe mocobue. 8 kiace (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A.
Crnankos).
3. IIporpamma kypca xumun it 8—9 Ki1accoB 001Ie00pa3oBaTeNbHBIX yupexkaeHui (aBTopsl O.
C. I'abpuensu, U. I'. Octpoymos, C. A. Cnankos).
4. Pabouas tetpans. 8 kiacc (aBropsl O. C. I'abpuensiH, C. A. Cnaakos).
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5. Terpans 11t 1a0OpPATOPHBIX OIMBITOB M MPAKTUYECKHUX padoT. 8 kiacc (aBTopsl O. C.
['abpuensH, U. B. AkcéHoBa).

6. Xumus B TecTax, 3ajayax u ynpaxHeHusax. 8 kiacc (aBropsl O. C. I'abpuensH,

H. B. Tpuryouak).

7. DnekTpoHHas Gpopma yuyeOHUKa.

YMK «Xumus. 9 kiaace»

1. Xumus. 9 knacc. Yueonuk (aBropsl O. C. ['abpuensy, 1. I'. Octpoymos, C. A. Ciagkos).
2. Metomudeckoe ocoowue. 9 kimace (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Crnankos).

3. Ilporpamma Kypca XxumMuu a5t 8—9 kiraccoB 001eo0pa3oBaTebHbIX YupexaeHuil (aBropsl O.
C. I'abpuensu, U. I'. Octpoymos, C. A. Cnankos).

4. Pabouas Tetpans. 9 knacc (aBropsl O. C. ['abpuensH, C. A. Cinagkos).

5. Terpaap s 1TaOOPATOPHBIX OMBITOB U MpakTUYecKuX padot. 9 xiace (aBTopsr O. C.
["abpuensu, 1. B. Akcénosa).

6. XuMus B TeCTax, 337a4ax 1 ynpaxneHusx. 9 xinacc (asropsr O.C. I'abpuensn,

H. B. Tpuryouax).

7. DnexTpoHHas opMa yueOHHKA.

7. Hudpossbie 00pazoBaTebHbIe pecypchl

s pa3paOoOTKU U MPOBEACHUS YPOKOB XUMHUU, a TAKXKE AJI1 CAMOCTOSITEIbHON pabOThI
00y4aromuxcs Mo NpeaMeTy UCIOIb3YIOTCS ClieAyolre o0pa3oBaTeNbHble MIaTQOpPMBbI U
CaUTEL.

1.Poccuiickast anexTponHas mkosa. https://resh.edu.ru/subject/29/

2.IToptan «Most mikona B onliney», https://cifra.school/class/chem/

3.«Kmace» Anpec caiira: https://www.yaklass.ru/

4 utepHeT-ypok (0Opa3oBaTesbHbIN BUICO IopTai) Aapec caiita: https://interneturok.ru/

5.1nTepHeT-yueoHnk «OCHOBBI XUMUM» Asipec caiita: http://www.hemi.nsu.ru/

6. Xumus. OOpa3oBaTeIbHBIN CAUT IS IKOJBLHUKOB. Asipec caiita: http://hemi.wallst.ru/

7.Eaunas xosnekuus mudpoBbix 00pa3oBaTeNibHbIX pecypcoB. Aapec caiita: http://school-
collection.edu.ru

8.®ectuBaib egarorndeckux uaei "OTKPBITHIN ypok" Anpec caiira:

http://festival. 1september.ru/subjects/4/

9.YueOnuk xumuu. Azpec caiita: http://my.mail.ru/community/chem-textbook/
10.Menuna-ypoku caiita I'Y S0 ITUCO https://media.edu.yar.ru/media/index.html?group=21
11.®enepanbHblii HEHTP UHOPMALIMOHHO-00pa30BaTENbHBIX PECYPCOB
http://fcior.edu.ru/catalog/srednee_obshee

12. Tecrosbie paboTs! mo xumuu 11 xmacc https://infourok.ru/biblioteka/himija/klass-
11/uchebnik-278/type-58
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13. TlepconanbHblil caiT yuutenss Mononkunoit H.H.
https://www.sites.google.com/site/personalnyjsajtmolodkinojnn/ucenikam/10-klass
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I[IpumepHoe TeMaTHYECKOE NIJIAHUPOBAHHE

8 KIIACC

(2 4 B HEmem0, Bcero 684,)

Homep
YpOKa
n/n

Jar

a

Tema ypoka

OcHoBHOE co/lep:KaHue
ypOKa

XapakTepuCcTHKA OCHOBHBLIX BUI0B
AeSiTeJIbHOCTH YYAIMXcH (HA YpOBHe
Y4eOHBbIX J1eliCTBHI)

HavaabHuble nou

SITHSI M 3aKOHBI XuMHHU (20 4)

1/1 [TpeameT xumum. Tena u BemectBa. CBOMCTBA BEIIECTB. DTAIOHHbBIE (U3UYCCKUE ObvscHamb, 9TO IPEIMETOM
Poinb xumun CBOMCTBA BeIeCcTB. Marepurajbl U MaTepUaIoBEACHHE. M3YYCHUS XUMUU SBIISIOTCS BEIICCTBA,
B )KM3HH YejOBeKa | XHMHUYCCKHUE SIBICHHS. POJIb XMMHM B )KU3HH COBPEMEHHOTO HX CBOWCTBA U MPEBPAILCHUS.
obmiectBa. OTHOIIEHUE OOIIECTBAa K XUMUU: XeMOPWITHS U Pasznuuame Tena u BeuiecTna,
xeModoOus. BEILIECTBA U MAaTECPUAIBI.
Jemoncrpanuu. Kosuiekiys MaTepruaaoB U U3ACIUN U3 HUX. Yemanasnueames TpUIMHHO-
JladopaTropHbie onbIThI. 1. O3HAKOMIICHHE C KOJIJICKIIHCH CJIE/ICTBEHHBIE CBSA3H MEXKIY
1ab0paTOPHOH TOCY/IBI CBOMCTBAaMHM BEIIECTB M UX
IPUMEHCHUEM.
Xapaxmepuzoeams NOIOKUATEITHHYIO
1 OTPUIIATEIBLHYIO POJIb XUMHUU B
KU3HU COBPEMEHHOT0 00IECTBa.
Apeymenmuposams CBOIO TIO3UITUIO
10 OTHOIICHHIO K XeMODUITHH U
xemopoouu
212 Mertoap! u3ydenust | Meroasl u3yuenus xumun. HabmroaeHue. DKcriepuMeHT Xapaxmepuzo6ams OCHOBHBIE METOJIbI

XUMHHN

MopnenupoBanue. Mozaenu matepuanbHble (BELLIECTBEHHBIE) U
3HAKOBBIE (CUMBOJIBHBIE).

JeMmoHcTpanuu. Mojeny, UCIoyib3yeMble Ha ypokax (pu3mkw,
6uonoruu u reorpapun. OOBEMHBIE U MIAPOCTEPKHEBBIE MOJIEITU
HEKOTOPBIX XUMUYECKUX BeLIeCTB. Moenu KpUCTAUIMYECKUX
pEeETOK

W3YYCHHUS €CTECTBCHHO-HAYIHBIX
JTUCITUTLINH.

Ilpusooums IprUMEpbl MATEPHAITLHBIX U
3HAKOBBIX, WM CUMBOJIBHBIX, MOJICTIEH,
HCIIOJIb3YEMBIX Ha YPOKax (hU3HKH,
Ouonoruu u reorpadum.

Cobupamb 00BEMHBIC U
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MapoOCTECPKHEBBIC MOACIIN HEKOTOPBIX
XHUMHWYCCKUX BCUICCTB

3/3 ArperaTHble I"a3bl. XKunkoctu. TBEpabIe BenecTBa. B3anMHbIe mepexoibl Pasznuuams Tpu arperaTHbIX COCTOSIHUSA
COCTOSIHUS BELIECTBA U3 OJHOTO arperaTHOr0 COCTOSIHUS B IPYroe: BO3TOHKA | BEIIECTBA.
BEILECTB (cybnumanusi) u aqecyonumanus, KOHACHCalus U UCTIapeHue, Yemanaenueams B3auMoCBs3b MEXKIY
KPUCTAJIIIN3aLUs U IUIABJICHHE. arperaTHbIMHM COCTOSIHUSIMU Ha OCHOBE
Jemonctpanuu. Codupanue npudopa ais NoJydeHHs raza u B3aUMHBIX [1€PEX0/I0B BELIECTBA.
IIPOBEPKA €ro repMeTUYHOCTU. Bo3roHka cyxoro sibja, uoja unu | Unnocmpupoéams B3aMHBbIE
HadTanMHA. ATperaTHble COCTOSIHUS BOJIBI. MEePEXO/Ibl BEIIECTB IPUMEPAMH.
JlaGopaTopHbie onbIThI. 2. [IpoBepka repmeTnyHocTH ipudopa | Habrooams XAMAYECKUA SKCIIEPUMEHT
JUIS1 TIOJTyYEHHMSI Ta30B U Oelamb BBIBOJIbI HA OCHOBE
Ha0JII0IeHU I
IIpakTHyeckasn [TpaBuia TeXHUKH 6€30IACHOCTU M HEKOTOPBIE BUJbI paboT B Pabomamw ¢ nabopatopHbIM
4/4 padora Nel XUMHUYECKOH J1abopaTopuu (kabunere xumun) Habmronenne 3a 000pyI0BaHUEM U HAarpeBaTEIbHBIMHU
«IIpuembl ropsien cBeyon npubopaMu B COOTBETCTBUU
o0paieHus ¢ C TIpaBUJIaMU TEXHUKU OE30MACHOCTH.
J1a00paTOPHBIM Boeinonansames ipocreitme
o0opyroBanuem» MaHUNYJISUU C Ta0OPaTOPHBIM
Ilpakmuueckasn 000pyI0BaHUEM: € 1a00PATOPHBIM
paboma Ne2 HITaTUBOM, CO CHUPTOBKOI MPOBOJIUTH
«Habnronenue 3a HaOII0IEHNs 3a TOPSIIIel CBEYOH.
ropsiei cBevoin» Ogopmnsims OTYET O MPOJIETAHHON
paboTe C UCIOIB30BaHUEM PYCCKOTO
(poiHOTO) SI3BIKA U A3bIKA XUMUU
5/5 Ousnyeckue ®dusnueckue sBieHus. YucTele BemecTsa U cMecu. ['omorennsle | Paznuuamsb Gu3nYecKre U XUMHUYECKUE
SBJICHUSI — KaK | U reTeporeHHble cMecu. CMecH razoo0pasHsble, JXKUAKUE U SBJICHUS, YACTBIE BELIECTBA U CMECH.
OCHOBa TBEpAbIE. CIIOCOOBI pa3/ieleHHs cMecel: IeperoHKa, niu Knaccugpuyuposams cmecu.
paszaeneHus JUCTUIIALMS, OTCTauBaHKe, GUIBTPOBAHNE, KPUCTAIUIU3ALIUS IIpusooums mpuUMepbI CMecei,

cMecell B XUMUH

WY BeIapuBanue. Xpomarorpadus. [Ipumenenne stux
croco00B pa3ziesieHus: cMecel B 1a00paToOpHOH MpaKTUKe, Ha

HMCIOIUX PA3JINYIHOC arp€raTHOC
COCTOSIHHC.
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IIPOU3BOJICTBE U B OBITY.

JemoncTpanuu. Pazienenue 1ByX HECMEIIMBAIOITUXCS
KUJKOCTEH C OMOILBIO IENUTEIbHOU BOPOHKHU. J(UCTUILIATOD U
ero pabora. YcraHoBKa i1 (PUIBTPOBAHUS U ¢ padoTa.
YcTaHoBKa i1 BelapuBaHus U €€ padoTa. Kosiekuus ObITOBBIX
npubopoB st GUIBTPOBAHUS BO3AyXa. Pa3nenenue kpacsmiero
BellecTBa (priomacrepa ¢ MoMoOIIbI0 MeTo/1a OyMaKHOU
Xpomarorpadumu.

JlabopaTropHble onbIThl. 3. O3HAKOMIIEHHE C MUHEPAJIaMU,
oOpasyromumu rpaHuT. 4. [I[puroroBiaeHue reTepOreHHON cMecH
MOPOIIIKOB CEPHI C JKEJIE30M U UX pa3JelieHne

Yemanasnueams npuanHHO-
CJICICTBEHHBIE CBSI3U MEXKTY
¢bu3nyecKUMHU CBOIICTBaAMH
KOMITOHEHTOB CMECH U CITIOCO0aMH HX
paszeseHusl.

Pasznuuams criocoObl pa3aeneHus
cMmeceil, onucvieams

U 0XapaKmepu3oevleams NxX
MPAKTUYECKOE 3HAYCHHE

6/6

IIpakTnyeckas
padora Ne3
(aHaJjior paéoTbI
«Ouncrka
MOBapPEeHHOI
COJI»)

AHanu3 1MOYBEI

Pabomamw ¢ n1abopatopHbIM
000pyI0OBaHUEM U HATrPEBATEIbHBIMU
nmpudopamMu B COOTBETCTBUH

C MpaBWJIaMU TEXHUKH O€30MaCHOCTH.
Buinoansame npocTeinye npuéMsl
oOpartieHus ¢ 1abopaTOpHBIM
000py0BaHHEM: BOPOHKOMH, (PUIBLTPOM
Y CIIUPTOBKOM.

Habniooamw 3a cBOWCTBaMU BEIIECTB U
MPEBPAICHUSIMH, TPOUCXOISIIIMHU C
BEIIECTBAMH.

Onucviéams XUMUYECKUH SKCTIEPUMEHT
C TIOMOIIIBIO PYCCKOTO (POJHOTO) S3bIKA
U SI3bIKa XUMHH.

Jenamp BBIBOABI 110 pe3yJIbTaTaM
MPOBEIEHHOTO IKCIIEPUMEHTA
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717 ATOMHO- XUMHUYECKHUE ATIEMEHTBI. ATOMBI U MOJIEKYJIbIL. [TpocThie 1 ObvscHamb, 9TO TAKOE XUMHYCCKHUI
MOJIEKYJIIPHOE CJIOKHBIE BEIIECTBA. AJUIOTPOIUS Ha IPUMEPE KUCIOPO/a. 3JIEMEHT, aTOM, MOJIEKYJIa, aJNIOTPOIIHS,
YYEHHE. OCHOBHBIE TIOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOTO yueHUsl. MoHBI. HOH.
XuUMHUECKUE BemiectBa MOJIEKyISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. Paznuuams ipocThie U CIOKHBIE
3JIEMEHTHI JeMoHcTpanuu. Mojeny aJuioTpOnHbIX MoIU(UKALIMIA yriepoia | BEUIecTBa, BEUIECTBA MOJIEKYISIPHOTO U
u cepsl. [lonydyenue o3ona HEMOJICKYJISIPHOTO CTPOCHHUS.
Yemanasenueams npuanHHO-
CJICICTBEHHBIE CBSI3M MEXK]Iy COCTaBOM
MOJIEKYJI U CBOMCTBAMH AJIJIOTPOIHBIX
Moau (KA KHUCIIOpOa.
Dopmynupoeams OCHOBHbBIE
MOJIOKEHHUSI AaTOMHO-MOJIEKYJISIPHOTO
YUEHHUS
8/8 3HaKu 3Haku (CUMBOJIbI) XUMHUYECKUX 3JIEMEHTOB. H(popMarus, Has3zvisams 1 3anucviéams 3HaKU
XUMHUYECKUX KOTOPYIO HECYT 3HAKU XMMHYECKUX 3JIEMEHTOB. DTUMOJIOT U XUMHUYECKUX HJIEMEHTOB.
AJIEMEHTOB. HA3BaHMUI HEKOTOPBIX XUMUYICCKUX JIeMEHTOB. [lepuonnueckas | Xapaxmepuzoseams MHPOPMAIHUIO,
[lepuoanueckas | Tabnuia xumuueckux >nemeHToB /1. . Menneneea: KOTOPYIO HECYT 3HAKU XUMHYECKUX
TabIuIa KOPOTKOTIEPUOHBIN U ITTMHHOTIEPUOAHBIA BapUAHTHI. AJIEMEHTOB.
XAMUYECKUX Jdemoncrpauuu. [loptperst n. . bepuenuyca u 1. U.
anemenToB J[. . | Menaeneea. KopoTkoneproIHbIN U IIIMHHONEPHOIHBII
Menpeneena BapuaHThl nepuoandeckon cucremsl J[. 1. Menneneena
9/9 Xapaxtepuctuka | [lepuoasl u rpynmnsl. ['1aBHast u mo6o4Hast MOATpyNIel, Wik A- U | Onucweléams CTPYKTYpPY
XUMHUYECKOTO Bb-rpynmel. OTHOCHUTENBHAS aTOMHAs Macca. MEePUOANYECKON TaOIHUIIbI XMMUYECKUX

AJIEMEHTA T10 €ro

HaxO0JICHUIO B

[Tepuonnueckon
Tadnuie

anemenToB JI.11. Menpeneena.
ObvscHambs STUMOJIOTHYECKHIE Havaja
Ha3BaHUN XUMHYECKHX DJIEMEHTOB U UX
OTJIEJIbHBIX TPYIII.

Paznuuams KOpOTKONEPUOAHBIN 1
JUTHHHOTIEPUOIHBIA BapHaHThI
nepuoanyeckoit cucremsl [1. U.
Menneneena
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10/10

XUMHAYECKHE
bopmybl

Xumuaeckue hopmyisl. MHIEKCH U KOI(DPUITUEHTHI.
OTtHOCUTENbHAs MOJIEKYJISIpHAsI Macca.

Omobpadicams cOCTaB BEIIECTB C
MOMOIIIBI0 XUMHYECKUX POPMYII.
Pasnuuams vHACKCH U

KO3 QHUIUEHTHI.

11/11 MaccoBas nonsa | MaccoBasi 40JIs XHMHUYECKOTO 3JIEMEHTA B COCIMHCHUU. Haxooumwv oTHOCHTENBHYIO
XUMHUYECKOTO Hudopmarivs, KOTOPYIO HECYT XUMHYECKHE (HOPMYIIbI MOJICKYJIIPHYIO MacCy BEIIeCTBa U
3JIEMECHTA B MacCCOBYIO JIOJI0 XHMHYECKOTO

COCTMHCHHH. AJIEMEHTa B COCIMHCHHH.
Nudopmanus, Tpancruposams UHPpOPMAIIUIO,

KOTOPYIO HECYT KOTOPYIO HECYT XUMHUYECKHe PopMyIbl
XUMHUYCCKHE

bopmybl
12/12 BanentHocThb BanentHocts. CTpykTypHas hopmyna. Xumudeckue d31eMeHTbl | OObsACHAmMb, YTO TAKOE BAIEHTHOCTb.
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C IOCTOSIHHOM H HepeMCHHOﬁ BaJICHTHOCTBIO.

JAemoncTpanuu. KoHCTpyupOBaHME MIAPOCTEPIKHEBBIX MOJAEIEH

MOJIEKYII

Ilonumams oTpaskeHue nopsjaKa
COCIMHEHUS] aTOMOB B MOJIEKYJIaxX
BEIIECTB IMOCPEJICTBOM CTPYKTYPHBIX

dbopmyL.

13/13 BreiBox hopmynel | BeiBoa hopmyssl coemuHeHUs IO BaleHTHOCTH. OmnpenencHme Ymems cocmaensmos HopmyIbl
COCIMHEHUS M0 | BAJIGHTHOCTH XUMHUYECKOI0 AJIEMEHTA MO (hOpMyJie BEIIECTBA. COEIMHEHUH 110 BAJICHTHOCTHU U
BAJICHTHOCTH CocraBrieHue Ha3BaHUU COCTMHEHUH, COCTOSIIINX U3 IBYX onpeoensims BaJE€HTHOCTb 3JIEMEHTA
XMMUYECKHUX AJIEMEHTOB. 3aKOH MTOCTOSIHCTBA COCTABA BEIIECTB. 1o opmysie ero coeIMHEHus
14/14 XuMUYECcKue XUMHUYECKUE peakiuu. PeareHTsl U MpOayKThl pPEaKIuu. Xapaxmepuzosams XUMUYECKYIO
peakuuu [Ipu3Hakyu XUMUYECKUX peaKIUi. Y CIOBUS UX IPOTEKaHUS U peaxiuio u e€ y4aCTHUKOB (peareHThl U
npekpameHus. Peakuu ropenus. TernoBoi 23 hexT peakium. MIPOJIYKTHI PEAKIUN).
DK30T€pPMUYECKUE U FIHAOTEPMUUYECKUE PEAKILIUH. Onucvléams NPU3HAKU U YCIOBUS
JMemoncTpanun. Anmnapat Kumnmna. Pa3noxxenue 6uxpomara TCUCHUS] XUMHUYECKUX PEAKIIHIA.
aMMoHus. ['opeHue cepbl 1 MarHueBOM JICHTBI. Paznuuams 3x30TEpMUUECKUE U
JlabopaTopHble onbIThI. 5. B3auMoeiicTBue pacTBOpoB SHJIOTEPMUYECKUE PEAKIIUU.
XJIOpUJIa HATPHUS U HOJH/Ia KaJluisl C pacCTBOPOM HUTpaTa cepedpa. Coomnocums peakuuu ropeHus u
6. [Tonyuenue runpoxcuna meau(ll) u ero B3aumoielicTBue ¢ AK30TEPMHUYECKHE PEAKIUU.
CEpHOM KUCIO0TOH. 7. B3auMoaeicTBue pacTBopa COMbl € Habnooams n onucvieamo
KHUCJIOTOMN XAMHUYECKHI IKCTIEPUMEHT € MOMOIIBIO
pyccKoro (pOAHOTrO) sI3bIKa U SI3bIKa
XUMUU
15/15 XuMUYECKue 3aK0H COXpaHEHUsI MAaCChI BEIIECTB. XUMUYECKUE YPABHEHUS. Tpancruposams UHPOPMAIIUIO,
YpaBHEHUS JMemoncTpanun. [Toprperst M. B. JlomonocoBa u A. JI. KOTOPYIO HECYT XUMUYECKUE

JlaByasbe. ['openue pochopa. OnbITH, WILTIOCTPUPYIOIIHNE 3aKOH
COXPaHEHHsI MAaCChI BEILIECTB.

JlaGopaTopHbie onbIThI. 8. [IpoBepka 3akoHa COXpaHEHUS
MAaccChl BEIIECTB Ha MIPUMEPE B3aUMOACUCTBUS MIENOYH U
kucioThl. 9. [IpoBepka 3akOHA COXpaHEHUSI MACChI BEIIECTB HA
npuMepe B3aumoJieiicTBus ménoun u comnu xenesa(lll)

yYpaBHEHHUSL.
DKCHEPUMEHTAIBHO 100mMEepAHcOams
CIPaBEUTMBOCTh 3aKOHA COXPAHECHUS
MacChl BEIIECTB
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16/16 CocraBnenue CocraBieHrue XUMHUYECKUX ypaBHeHU. MH(popMaus, KOTOpyro Dopmynuposams 3aKOH COXpaHEHUS
XUMHYECKHX HECET XMMUYECKOE YPaBHECHHE. Maccsl BeulectB. Cocmagnsims Ha €ro
yYpaBHEHUH. OCHOBE XMMHUYECKHUE YPAaBHEHHUSI.

17/17 Tunel xumuueckux | Kimaccudukanus XuMAYECKUX PEaKIIUA 110 COCTaBY U YUCITY Knaccuguyuposamv xumuueckue

peakuuii. Peakiuy | peareHToB U MPOAYKTOB. THUIIBI XUMHUYECKUX peakiuid. Peakunu pEaKLuu [0 NPU3HAKY YHCIIa U COCTaBA
COETUHEHUS U COEIMHEHUS, Pa3JIOKEHUS, peareHToB U MPOIYKTOB.
pasiioKeHus
18/18 Tunel XumMudeckux | TUIBI XUMHYECKUX peakiuid. Peakiiuu 3aMenieHusi 1 0OMeHa. Xapaxmepuzosams poJib KaTajin3aropa
peakiuii. Peakiun | Karanuzaropsr. B MIPOTEKAHUN XUMHUYECKOI peakiuu.
3aMEeIICHHS 1 HMemouncrpanuun. ['openne pochopa, pacTBopeHHE TPOIYKTA Habniooams u onucvieams
oOMeHa. TOpPEHUS B BOJIE M MCCIIEI0BaHUE TOJYYEHHOTO PacTBOpa XUMHYECKUN SKCIIEPUMEHT C TTIOMOIIbIO
KaranuzaTtopsl JaKMycoM. B3anMoieicTBHE CONSHON KUCTIOThI C LIMHKOM. PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
[Tonyuenune ruapokcuaa meau(ll) u ero pasnoxenue npu XUMHH
HarpeBanuu. Jlaboparopubie onbIThl. 10. Paznoxenue
MePOKCHIa BOJOPO/Ia ¢ MOMOIIbI0 okcuaa Maprauia(lV).
11. 3amernenue xene30M MEAN B MEHOM KYIOPOCe
19/19 [ToBTOpeHue TectupoBanue, penieHue 3a7a4 U BHINOJTHEHNUE YIIPAKHEHUI 1O
u 00001IeHNe TeMe
teMsl. [ToaroroBka
K KOHTPOJIBHOU
pabote

20/20 Koumponvnas Koumponvnas paboma I no teme «HadabHbIC TOHATHS U

paboma 1 3aKOHBI XUMUN)

2.BaxxHeiilnue npejacTaBuTeIH HEOPT

aHn4yeckux BemecTB. KosimuecTBeHHbIe OTHOIIEHUsI B Xumuu (18 u)

21/1

Bo3nyx u ero
COCTaB

Cocras Bo3ayxa. [lonstre 06 06beMHOI 1011€ ((0) KOMIIOHEHTA
MIPUPOTHOM Ta30BOM CMECH — BO3/yXa.
Pacuer 00bEMa KOMIIOHEHTA Ia30BOM CMECH IO €10 00BEMHOI

JI0JIe ¥ HA0OOPOT.

Xapaxmepuzoeams 00BEMHYIO OITIO
KOMIIOHEHTA TaKOM IPUPOJIHON ra30BOM
CMeECH, KaK BO31yX, U paccuumsléams
00BEMHYIO JTOJTI0 IO 00BEMY TON
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JMemoncTpamuu. OnpeneneHue coepKaHus KHUCIOPo/ia B
BO3JIyX€

CMECH.

Onucvieams 0ObEMHBIN COCTaB
aTMoc(hepHOro BO3/lyXa U NOHUMAMb
3HA4Y€HHE MMOCTOSHCTBA ATOTO COCTaBA
JUTSL 3JI0POBbSI

22/2 Kucnopon Kucnopon. O3on. [Tonyuenue kucinopoaa. Cobupanue u Xapaxmepuzosamsb 030H, Kak
pacro3HaBaHHE KHCI0poia. XMMHUECKHUE CBOICTBA KUCIOPOa: AJUTOTPOITHYIO MOAU(DUKALIUIO
B3aMMOJICICTBHE C METAIIJIAMH, HEMETAIJIaMH U CJI0KHBIMH KHCIIOpO/Ia.
BemecTBamu. [Ipumenenne kucnopona. KpyroBopot kucnopona B | Onucviéams GU3NIECKUE U
IpHUpoJIe. XUMHUYECKHE CBOICTBA, MOJIyYeHUE U
JemoncTpanuu. [lonydyeHue kuciaopoaa pa3inokeHueM IIPUMEHEHUE KUCIOPOJa C
NepMaHraHata Kajius u nepokcuzaa Bojgopona. Cobupanue UCIIOJIb30BaHUEM PYCCKOTO (POJHOTO)
KHCJIOPOJ1a METOJIOM BBITECHEHHUS BO3/IyXa U BOJBI. SI3bIKA U SI3bIKA XUMUH.
PacnioznaBanue kucnopoaa. ['openue maruus, sxenesa, yris, cepsl | Ycmanasnusams IPUIMHHO-
u Gocdopa B KHCIOPOJE. CJICZICTBEHHBIE CBSI3U MEXKTY
(bU3MYECKUMU CBOMCTBAMHU KHCIIOPO/Ia
U criocobaMu ero cooupaHusl.
1Iposooums n HabIOOaMb XUMUYECKHIA
HKCIEPUMEHT IO MOIYYEHHUIO,
cOOMpaHHIO U PACTIO3HABAHUIO
KHCJIOpO/1a C COOJII0/IEHUEM MPABUI
TEeXHHUKU Oe3omacHocTu. Onucvieams
XUMUYECKUM SKCTIEPUMEHT
23/3 IpakTuyeckas | [loxydyenue, coOupaHue U pacro3HaBaHUE KUCIOPOJa Pabomamw ¢ nabopatopHbIM
padora Ned 000py0oBaHHEM U HarpeBaTeIbHBIMH
«Ilosryuenue, npruOopaMu B COOTBETCTBUH C
codupanue u MpaBUJIaMU TEXHUKH 0€30MacHOCTH.
pacno3HaBaHue Buinonname npocreiinye npuéMbl
KucJjopoaa' oOparteHus ¢ 1abopaTOpHBIM

00opysoBaHHEM: coOupaTh NPUOOP JIst
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MOJTYYSHUS Ta30B, IPOBEPATH €T0
FCPMETHYHOCTD U UCIIOJIb30BaTh JJIS
MOJTYYSHUST KHCIIOPO/IaA.

Cobupams KUCIOPO METOJIOM
BBITECHEHUS BO3/yXa M pACHO3HABAMb
KUCI0POO.

Habnrooams 3a CBOMCTBAMH BEILLIECTB U
SIBIICHUSIMU, TIPOMCXOJISIIIIAMHU C
BEIIECTBAMU.

Onucvleams XUMHYECKHI SKCIICPUMEHT
C TIOMOIIIBIO PYCCKOTO (POTHOTO) SA3bIKA
U SI3bIKa XUMHH.

Cocmasnsims OTYET TIO pe3yIbTaTaM
IIPOBEIEHHOI0 HKCIIEPUMEHTA

24/4

OKcuapl

Oxcunpl. Hazpanus okcnno. CocraBienue Gopmyl1 OKCHJIOB I10
ux Ha3BaHusAM. [IpeacraBuTenn OKCUIOB: BOJIA, YIVIEKUCIBIH ra3,
HeraméHasi U3BeCTh.

Jemoncrpanuu. Komuiekuust okcuaos.

JlabopaTopHusie onbIT. 12. [ToMmyTHEHNE N3BECTKOBOM BOJIBI IPU
IPOIYCKaHUH YIJIEKHCIIOTO ra3a

Bovioensimb cylecTBEeHHbIC IPU3HAKH
OKCHJIOB.

/Jlasamwb Ha3BaHUS OKCHUJIOB 1O UX
bopmynam.

Cocmasnsims GOPMYIBI OKCUJIOB TIO UX
Ha3BaHUSIM.

Xapaxmepuzoseamb TaKUX
IpeCTaBUTENEH OKCUIOB, KaK BOJa,
YIIEKUCIIBIN Ta3 U HerameéHas H3BeCTh
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25/5

Bonopon

Bonopona B mpupojie. ®u3nueckue U XMMUYECKHUE CBOMCTBA
BOJIOPOJIa, €r0 IOJYYCHHE U IPUMCHCHHE.

JMemoncTpamnuu. [Tonydenne, coOupanue u paclio3HaBaHUE
Bojopoaa. ['openune Bogopoaa. Bzaumoaeiicteue Boaopoaa ¢
okxcugom meau(ll).

JlabopaTopHsle onbIT. 13. [lonyuenue Bonopoaa npu
B3aMMOJCHCTBUH IIMHKA C COJITHON KHCIOTOU

Xapaxmepuzoeams COCTaB MOJICKYJIBI,
(hU3UYECKHE U XMMUYCCKUE CBOMCTBA,
MOJIyYEHHUE ¥ IPUMEHEHHE BOAOPO/IA.
Yemanasnueamos npuaMHHO-
CJICJICTBEHHBIC CBSI3U MEXKTY
(hU3UYECKUMHU CBOWCTBAMH U
croco0aMu cOOMpaHKs BOJOPOIA,
MEXIy XUMAYECKHUMH CBOMCTBAMU
BOJIOPOJIa M €r0 IPUMECHECHHUEM.
Ilposooumv u HabarOOamMb XUMAYECKUAN
HKCIIEPUMEHT 110 MOJIYUYCHHUIO,
COOMpPaHUIO M PACTIO3HABAHUIO
BOJIOPOJIa ¢ COOJIIOICHUEM ITPaBHUII
TexHUKH Oe3omacHocTu. Onucvlieams
XUMHYCCKHI IKCIICPHUMEHT

26/6

IIpakTnyeckas
padora NeS
«Ionyuenue,
coOupaHue u
pacno3HaBaHue
BOJIOPO/a»

[Moyuenue, cobupanue U pacro3HaBaHHE BOIOPOIA

Pabomamuw ¢ nabopaTopHbIM
000pyOBaHNEM U HarpeBaTeNbHBIMU
MpuOOpaMu B COOTBETCTBUU C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.
Buvinonnsams npocreimye mpuéMal
oOparteHus ¢ 1abopaTOpHBIM
o0opynoBaHueM: coOupaTh NpUoOp JIst
MOJTyYEHUS Ta30B, IPOBEPSTH ET0
TepPMETHYHOCTH M HCITOJIb30BATh IS
MOJTy4eHUsI BOJAOPOA.

Cobupams BOIOPOJT METOAOM
BBITECHEHUS BO3JIyXa U pACNO3HABAMD
6000P00.

Habniooams 3a cBOWCTBaMH BEIIECTB U
SIBIICHUSIMU, TIPOMCX OJISIIIAMHU C
BEII[ECTBAMH.

Onucvieams XAMAIECKUH SKCIICPUMEHT

34



C MOMOUIBIO PYCCKOTO (POAHOTI0) sA3bIKA
U S13bIKa XUMUH.

Cocmasnsams OTYET 1O pe3ynbTaTaM
IIPOBEAEHHOIO SKCIIEPUMEHTA

2717

Kucnotsl

Kucnotsl, ux coctaB u ux kinaccudukanus. MHIUKaTopeL.
Tabnuna pactBopuMoctu. CepHasi ¥ CONsIHASI KUCIIOTbI, UX
CBOICTBA U MPUMEHEHUE.

JemoncTpanun. Komiekius MuHepanbHbIX KUcaoT. [IpaBuiio
paz0aBiieHus cepoil Kuciaotel. JIabopaTopHbie onbIT. 14.
Pacnio3naBanue KMCIOT C HOMOIIBIO HHAUKATOPOB

AHanuzuposams cOCTaB KUCIOT.
Pacnoznasams KUCIOTHI ¢ TTOMOIIBIO
WHJIUKaTOPOB.

Xapaxmepuzosamuv NpeICTaBUTEEH
KHUCJIOT: CEPHYIO U COJISHYIO.
Onpeoensimb pacTBOPHUMOCTD
COEMHECHHH C TTOMOIILIO TAOIHITBI
PacTBOPHMOCTH.

Yemanasnueams npuauHHO-
CJICICTBEHHBIC CBSI3U MEKTY
CBOMCTBAMM CEPHOU M COJISTHOM KUCIIOT
1 00JIACTSAMH UX TTPUMEHEHUS.
Oco3nasamsb HEOOXOTUMOCTh
COOJTIOICHHSI TIPABUIT TEXHUKH
0€301acHOCTH MpU paboTe C KUCITOTaMHU

28/8

Conn

Conu, ux cocTtaB 1 Ha3BaHMsl. PacTBOPUMOCTB COJIEH B BOAE.
[IpencraBurtenu cosei: XJIOpu HaTpuUsl, KapOOHAT KaJbLUs,
docdar xkampIus.

Jemoncrpanuu. Komiekuus coneit. TaGnuia pacTBopuMocTu
OCHOBAHUH, KUCIIOT U COJIEH B BOJIE

Xapaxmepuzoeams COMN KaK MPOIYKTHI
3aMeIIeHus BOJIOPOa B KHCJIOTE Ha
MeTal.

3anucvieams GopmMyIibl comieit o
BaJICHTHOCTH.

Has3vieéamw comu mo Gopmyiam.
Hcnonvzoeams TabIUILy
PacTBOPUMOCTH IS XapaKTePUCTHKU
CBOMCTB COJIEH.

IIpoooumys pacu€Tsl o popmyiaam
coJien
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29/9 KomnnuectBo Uucno Asoraapo. KonnuectBo BemectBa. Moiib. Mouisipaast Ob6vacHAMb TOHATHS «KOJIUYECTBO
BEIIIECTBA Macca. KpaTHble eTMHHITBI U3MEPEHHS KOJIMYeCTBa BEIIeCTBA — BEIIIECTBAY, «MOJIb», «IUCIIO
MUWJIJIMMOJIb U KUJIOMOJIb, MUJUIMMOJISIPHAS. X KUJIOMOJIIpHAS ABoranpo», «MOJIIpHAsI Maccay.
MaccChl BEIIIECTBA.
HemoncTpaumnu. Hekotopsie MeTauibl, HEMETaIbI U
COCIMHEHUS C KOJIMYECTBOM BEIlIECTBA, PaBHBIM | MOJIb
30/10 Pemenue Pac4u€Thl ¢ ucmonp30BaHUEM IOHATHI «KOJIHMYECTBO BEIECTBAY, Pewamo 3agaun ¢ UCIIOJIb30BaHUEM
pacuéTHBIX 3a/1a4 | «MOJISIpPHASI Maccay, «4uciio ABOrapoy. MMOHSATHM «KOJIUYECTBO BEIESCTBAY,
«MOJISIpHAst Maccay, «4Ucio ABOraapo
31/11 Mosnsipubiii 006€M | 3akoH ABoraapo. MosspHbIil 00beM Tra3000pa3HBIX BEIIECTB. ObvscHamb TOHITHS «MOJISIPHBINA
ra3oB OtHoOcUTENbHAS IIOTHOCTD rasza Mo APyromy rasy. 00BbEM razoBy, «KHOPMaJIbHBIC
KpaTtHbie equHUIIBI H3MEPEHUS] — MIJUTUMOJISIPHBIN U YCIOBUSI.
KHJIOMOJISIPHBIH 00BEMBI Ta3000pa3HbIX BEIIIECTB. Pewamo 3a1aun ¢ UCOIB30BaHUEM
Pacd€TeI ¢ ncob30BaHNEM TTOHITHH «KOJTUYSCTBO BEIIECTBAY, MTOHATHI «KOJIMYECTBO BEIIECTBAY,
«MOJISIpHAsI MAcCay, «MOJISIPHBIN 00BbEM Ta30BY, «YUCIO «MOJIIpHAsT Maccay, «MOJISIPHBIA 00bEM
ABoraapoy. ra3oBy, «4UCJIO ABOTaAPO»
JemoHncTpanuu. Mojenb MosipHOro 00bEMa razoB
32/12 Pacuérsr mo Pac4€TpI ¢ ncioIb30BaHNEM TTOHITHH «KOJTUYSCTBO BEIIECTBAY, Xapaxkmepu308amb KOJIMUYECTBECHHYIO

XUMHYECKUM
YPaBHEHUSAM

«MOJISIpHAsI MAccay, «MOJISIPHBIN 00bEM Ta30B», «UUCIO
ABoraapo»

CTOPOHY XUMHYECKUX 00OBEKTOB U
MPOLECCOB.

Pewams 3a7a4m ¢ UCTIOJIH30BaHHUEM
MOHSITHH «KOJIMYECTBO BEIIECCTBAY,
«MOJIIpHAsI Maccay, «MOJISIPHBIA 00bEM
ra3oBy, «IUCIO0 ABOTAAPO»
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33/13

Penrenue 3amau

Pac4€rhl ¢ HCIIOJIB30BAaHUEM MOHATHH «KOJIMYECTBO BELIECTBAY,
«MOJISIPHAS MAcCay, «MOJISIPHBIA 00BEM Ta30BY», «UUCIIO
ABoraapo»

Xapaxmepuzoeamb KOINYECTBEHHYIO
CTOPOHY XUMHYECKUX OOBEKTOB U
IIPOLIECCOB.

Pewams 3a1auu ¢ UCII0JIb30BaHUEM
MOHATUHN «KOJINYECTBO BELIECTBAY,
«MOJISIpHAST MACCay, «MOJISIPHBIH 00bEM
ra3oB», «4MciI0 ABOraapo»

34/14

Bopga. OcHoBanus

I'unpocdepa. KpyroBopoT Bojsl B mpupoae. Ousnueckue u
XAMHYECKHE CBOMCTBA BOJbI: B3aUMOAEHCTBUE C OKCHIAMMU.
OcHoBaHus, UX cocTaB. PacTBOpUMOCTh OCHOBaHUH B BOJIE.
H3MeHeHnne OKpacky HHAMKATOPOB B IIEJTOYHOM Cpelie.
[IpeacraBuTenu menouen: TMAPOKCUAbI HATPUS, KA U
KaJIbIIHSL.

JemoncTpanun. Komiekius ocHoBanuil. JIabopaTopHbIii ONbIT.
15. I3mMeHeHue OKpacKy WHIUKATOPOB B IIETIOYHOU Cpeie

O0vscHAMb TIOHATUSL «OCHOBAHHUS,
«EIOYUNY, «KKAU€CTBEHHAS PEAKIIUSI»,
«AHJIUKATOP.

Knaccuguyuposames ocHOBaHHUS TIO
pacTBOpUMOCTH B Bojie. Onpedensmy
1o (opmyse NpuHaAIEKHOCTh
HEOPraHUYECKHUX BEIIECTB K KIaccy
OCHOBAHMH.

Xapaxmepuzosams CBOMCTBA
OT/ENBbHBIX MPEJCTaBUTEIICH
OCHOBAaHUH.

Hcnonvsoeams Tabnuiy
PacTBOPUMOCTH /151 OTIPEACIICHUS
pPacTBOPUMOCTH OCHOBAaHHI
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35/15 PacTtBopsl. PactBopuTens u pacTBOpEHHOE BeliecTBO. PacTBOpBL. ObvscHams OHATUS «MaccoBas A0S
MaccoBas nonst | PacrBopenue. ['mapatel. ConbBaTsl. MaccoBast 101 PacCTBOPEHHOI'0 BEILIECTBAY.
pacTBOPEHHOrO | PacTBOPEHHOTO BellecTBa. PacueTsl, cBsI3aHHbBIE C Yemanasnueams ananoruu ¢ 00bEMHOMN

BEILIECTBA HCIIOJIb30BAHUEM MOHATHS «MACCOBasi J10JI1 pAaCTBOPEHHOTO JI0JIe KOMIIOHEHTOB ra30BOM CMECH.
BEIIECTBAY. Pewams 3anaun ¢ UCHOIB30BaHUEM
JladopaTropHblii onbIT. 16. O3HaKOMJIEHUE C MpenapaTaMu MOHATUHI «MacCOBast 10J1s 2JIEMEHTA B
JIOMAIITHEHN WK MIKOJIbHOW aNTeuKH — PaCTBOPAMHU MEPOKCHIA BELIECTBEY, «MACCOBAast A0S
BOJIOPO/Ia, CIIMPTOBOM HACTOMKH MOJIa U AMMUAKA. PacTBOPEHHOTO BEIIECTBAY, «O0OBEMHAs
JI0JIs1 Ta3000pa3HOT0 BEIIECTBA»
36/16 [IpakTrueckas [IpuroroBnenne pacTBopa 3aJJaHHON MacCOBOM JIOJICH Pabomamuw ¢ mabopaTopHbIM
pabota Ne6 pPacTBOPEHHOTO BElIECTBA 000pyI0BaHHEM U HarpeBaTeIbHBIMU
«[IpurotoBiieHue pudopaMu B COOTBETCTBUU C
pacTtBopa MpaBUJIaMU TEXHUKH 0€30IaCHOCTH.
3aJJaHHOM Buinoansme npocreitme npuémMbl
MacCOBOH J0Jei oOpaitieHus ¢ 1abopaTOpHBIM
PacTBOPEHHOTO 000pyI0BaHUEM: C MEPHBIM
BEILIECTBA) UUJTUHAPOM, C BECAMHU.
Habnwoams 3a cBOMCTBaMHU BEIIECTB U
SIBJICHUSIMU, TIPOUCXOISIIIUMH C
BEII[ECTBAMH.
Onucblams SKCIEPUMEHT C TOMOUIBIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
XUMHH.
Cocmasnsims OTYETHI TIO pe3yJIbTaTaM
MPOBEAEHHOTO KCIIEPUMEHTA.
T'omosums pacTBOPHI ¢ ONIPEACIEHHON
MacCOBOM J0JIEW pacTBOPEHHOTO
BEIIIECTBA
- Jlomawnuti BripammBanue KpUCTaIIOB aTFOMOKAIMEBBIX KBACIIOB HITH Buvinonanamu 6e3o0macHpie B JOMAITHUX
9KCnepumMeHm MEIHOI0 KyIlopoca YCIIOBHSIX 3KCIEPUMEHTBI, TPOBOIUTH

HaOJIIOJICHHUS 32 POCTOM KPHCTAJLIOB.
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Ogopmasims OTYET O NMPOACTIAHHON
paboTe C UCIOIB30BaHUEM PYCCKOTO
A3bIKA U A3bIKA XUMHH.

37/17

O0o0061IeHNE U
CHCTEeMaTH3aIus
3HAHUH I10 TEME

«Baxnenmme
MIPECTaBUTEITH
HEOPraHUYECKUX

BEIICCTB.
KomnuecTBenHBIE
OTHOIIIECHHS B
XUMHI

38/18

Koumponvuas
paboma 1o TeMe
«Baxueite
MPEJCTaBUTETHN
HEOPTraHUYECKHUX
BEIIIECTB.
KonuuectBeHHBIE
OTHOIIICHUS B
XUMHH

3.0cHOBHBIE KJIAacChl HeOpraHu4eckux coeannenuii (10 1)

39/1

Oxcuanl, uX
KJaccuukarnms
XAMHYECKHE U
CBOMCTBaA

O06o01eHue cBeieHni 00 OKCHaaX, X KiacCupUKaIiu,
Ha3BaHUSX U cBoiicTBax. CoCcOObI MOMYYEeHHs OKCHIOB
JladopaTropHuble onbIThl. 17. B3anmoelicTBre OKCHIa KaJIbIHUS C
BOJIOM.

18. ITomyTHEHNE N3BECTKOBOM BOJIBI

Obvsicrsameb TOHIATHS

«HECOJICO0Pa3yIOIIHE OKCHIBIY,
«coseo0pa3yrolrue OKCUJIbI»,
«OCHOBHBIE OKCHJBI», KKUCIIOTHBIE
OKCHUJIBI».
Xapaxkmepuzosamuv 00OIINE XUMHUCCKUE
CBOMCTBA COJICOOPA3YIOMINX OKCHIOB
(KUCIIOTHBIX M OCHOBHBIX).

Cocmasnsims ypaBHEHUS PEAKITUN C
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y4acTHeM OKCUAO0B. Habarwodamob u
ONUCHIBamMb PEAKIINHU C Y4aCTUEM
OKCHJIOB C TIOMOIIIBIO PYCCKOTO
(poaHOTO) S3bIKA U A3bIKA XUMHH.
1Ipo6ooums ONBITHI, TIOITBEPIKIAIOIITHE
XUMHYECKHE CBOMCTBA OKCHJIOB C
COOJTIOZICHUEM MPaBUIT TEXHUKH
0e30IacHOCTH

40/2 OcHoBanus, ux | OcHOBaHMS, MX KiIacCU(UKaIKsl, HA3BaHUS U CBOWCTBA. Cocmasnams ypaBHEHUS pEaKIuii ¢
kinaccudukanus | BlauMozaeicTBIEe ¢ KUCIOTaMH, KUCJIOTHBIMUA OKCHJIAMHU U y4acTHEeM OCHOBaHUM.
Y XUMHYECKUE coyisimu. Pa3noskeHrne HepacTBOPUMBIX OcHOBaHUH. CrocoObl Habnrwoams u onucvieams peakyu ¢
CBOMCTBA IMOJIyYCHHS OCHOBAHHI. y4acTHEM OCHOBAHHWM C TTOMOIIbIO
JlaGoparopuble onbIThl. 19. Peakuus nelitpanuzanuu. 20. PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
[Tomyaenue rugpokxcuna meau(ll) u ero B3aumopaencTBue ¢ XAMHUU.
kuciioToi. 2 1. Paznoxxenue ruapokcuna meau(ll) mpu 1Ipo600ums ONBITHI, IOATBEPIKIAOIITNE
HArpeBaHUU XHMHUYECKHE CBOMCTBA OCHOBAHUM, C
COOJIOZICHHEM MPaBUIT TEXHUKU
0€30macHOCTH
41/3 Kucnotsl, nx Kucnorsl, ux knaccudukanus u HazBanusa. OONIMe XUMHUECKIE Xapaxkmepuzosamuv 00IINE TPUIHAKH
KJacCU(UKalKs | CBOMCTBA KUCIOT. KHUCJIOT
42/4 Kucnotsl. B3aumoseiicTBUE KUCIOT C MeTallIaMU. DIEKTPOXUMHUUYECKUH psift | Xapaxmepuzoeams OOIINE XUMUIECKHE
XUMHAYECKHE HanpsHKEHUH METAJUTOB. B3anmoieiicTBHE KUCIIOT ¢ OKCHAAMU CBOMCTBA KHUCJIOT
CBOMCTBA MeTalioB. B3anmoaeiicTBre KUCIIOT ¢ OCHOBaHUSIMU — peakius | Cocmasnames ypaBHEHUS peaKIuii ¢
[Tomyuenue HelTpanu3anuu. B3aumonelictsue kucior ¢ consimu. [lonydenue | yuactuem kuciot. Habrodams n

OECKUCIOPOAHBIX U KHCIOPOJICOACPIKAITUX KUCIIOT.
JlaGopaTtopHble onbIThI. 22. B3anmoaeicTBue KUcioT ¢
MeTtauiamu. 23. B3auMoaencTBre KUCIOT € COJISIMU

onucvl8ams PeaKuu ¢ y4acTUeM
KHCJIOT C TIOMOIIIBIO PYCCKOTO
(pOIHOTO) SI3BIKA U S3BIKA XUMUH.
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1Ipo600ums ONBITHI, TIOITBEPKAAFOIITHE
XUMHYECKHE CBOMCTBA KHUCIIOT, C
COOJTIOICHHEM TPABHIT TEXHUKH
0e30IMacHOCTH

43/5 Comnu, ux Conu, ux kiaccuuKamus U CBOMCcTBa. PacTBOpuMOCTh cosieli B Paznuyarh NOHATUS «CPEIHHUE COITN,
Kiaccudukanus | BOJE. «KHCIIBIE COJINY», KOCHOBHBIE COJIM.
44/6 Comnu, xumuuecku | B3aummonelicTBre Coeil C KUCTOTaMH | IIETOYaMH. XapakTepu30BaTh 00IHE XUMUICCKUE
€ CBOMCTBa BsaumoneiicTBue coneii ¢ MeTaiaamMu, 0COOEHHOCTH ATHX CBOMCTBA COJIEH.
peakuuid. BzanmoaeincTeue cosiel ¢ COIsAMH. Cocmasnsams ypaBHEHHS PEAKIIUN C
JlaboparopHsbie onbIThI. 24. O3HaKOMJIEHHE C KOJUIEKIUEH yuactueM cojeil. Habnwodamo u
coneit. 25. B3aumopeiicteue cynbdara meau(ll) ¢ xemesom. 26. ONUCHIBAMb PEAKIINH C YJaCTHEM COJIeH
B3aumopeiictBue coneil ¢ consimMu C TIOMOIIIBIO PYCCKOTO (POJHOTO) S3bIKA
U SI3bIKA XUMHUH.
11po6ooums OTBITHL, TOITBEPKIAIOIITIE
XUMHYECKHE CBOMCTBA COJIEH, C
COOJIOZICHHEM MPaBUI TEXHUKU
0€e30MacHOCTH
457 ['eneTnueckas ['eneTnueckue psiibl MeTalia 1 HeMeTasuia. [ eHeTuueckas cBsi3b | Xapakmepuzosams NOHSATUE
CBSI3b MEXKIY MEXy KJIacCaMH HEOPTAaHMYECKUX BEIIECTB. «TEHETUYECKHUU PAI».
KJIacCaMHU JlabopaTropHble onbIThI. 27. ['eHeTHYeCKast CBSA3b HAa PUMEpE Hnnrocmpuposams TEHETUUECKYIO
HEOPTaHWYECKUX | COCIMHEHHN MeIn CBSI3b M@y BEIIIECTBAMU: ITPOCTOE
COEIMHEHU I BEILECTBO — OKCUJl — TUAPOKCUT —

COJIb.

3anucvieamsb ypaBHEHUS PEAKIU,
COOTBETCTBYOIINX
M0CJIe/I0BATEIBHOCTH (1IETIOUKE)
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MIpEeBpaIeHUI HEOpPraHNUYEeCKUX
BEILIECTB PA3JIMYHBIX KJIACCOB

46/8 Ilpakmuyeckas | PemeHune sKkCiepuMEHTANBHBIX 337a4 110 TeMe «OCHOBHBIC Ymems oOpamarbcest ¢ 1a60paTopHBIM
paboma 7 KJIACChl HEOPTAaHUYECKUX COCTUHCHUI 000pyI0OBaHUEM U HATPEBATEIHHBIMU
Perienue npubopaMu B COOTBETCTBHH
IKCIIEPUMEHTAIIHH C MpaBWJIaMHU TEXHUKH O€30MaCHOCTH.
BIX 3314 10 TeMe Pacnosnasams HEKOTOpPBIC aHUOHBI U
«OCHOBHBIE KaTHUOHBI.
KJIaCChI Habnwoams cBOMCTBA IEKTPOIUTOB U
HEOPraHMYECKUX MPOUCXOISIINX C HUIMH SIBJICHUH.
COCIMHEHU I Habnwoams v onucbiéams peakiuu ¢
YYaCTHEM 3JIEKTPOJIUTOB C TIOMOIIbIO
PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA
XHMUH.
Dopmynuposamb BHIBOIBI TIO
pe3ysbTaTtaM MpOBEAEHHOTO
HKCIIEPUMEHTA
47/9 O06o06meHne n
cHCTEeMaTH3aIns
3HAaHUMU 110 TEME
«OCHOBHBIE
KJIACCHI
HEOPraHHYECKUX
COEMHEHUIN»
48/10 KontpospHast
pabota o Teme
«OCHOBHBIE
KJIACChI
HEOPraHMYECKUX
COEMHEHUIN»
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4 Ilepuoanyeckuii 3aKoH U MepuoaUYecKasi cucTeMa XumMmudeckux 3j1eMeHToB /. . MenaeseeBa. Ctpoenue atoma (8 4)

49/1

EcrecTBenHBIC
CeMeHCTBa
XHUMHYECKHUX
3JIEMEHTOB.
AM(pOTEpPHOCTD

EcTecTBeHHBIE ceMelCTBa XMMHYECKHUX 3JIEMEHTOB: MIEIIOYHBIE U
IEJI0YHO3EMENIbHBIC METAJUIbI, TaJIOTCHBI, HHEPTHBIE
(6maropomnbie) ra3zel. AMGOTepHOCTh. AMMOTEPHBIE OKCHUIBI U
THJIPOKCUIBI. KOMIUIEKCHBIE COJIH.

JladopaTopHublie onbIThI. 28. [Toydenne ampoTepHOro
THJIPOKCHUIA U UCCIICIOBAHNUE €T0 CBOMCTB

ObvscHusms IPU3HAKH, TTO3BOJISIOIINE
00BEIMHATH TPYIITBI XUMHUYECKUX
3JICMCHTOB B €CTECTBEHHBIC CEMCICTBA.
Packpvieams XuMu4eCcKuii CMbICIT
(3TUMOJIOTHIO) HA3BAHMIA €CTECTBEHHBIX
CEMEHCTB.

Apeymenmuposams OTHOCUTEIBHOCTh
Ha3BaHUs «MHEPTHBIC Ta3bIy.
Obvacuams, MOHATHE «aM(POTEPHBIC
coequHeHUs». Habnooams n
ONUCHIBAMb PEAKITUU MEKTY
BEILIECTBAMH C IIOMOII[BIO PYCCKOTO
(pomgHOTO) SI3bIKA U SA3bIKA XUMHH.
Xapaxmepuzoeamb TBONCTBEHHBIN
XapakTep CBOWCTB aM(OTEPHBIX
OKCHJIOB U THJIPOKCHIOB.

1Ipo600umsb ONBITHI TIO TIOTYYCHUIO U
MTOJITBEPIKICHUIO0 XHMHUYECKUX CBOWCTB
aM(pOTEPHBIX OKCUIOB ¥ THUJIPOKCHUIOB C
COOJTI0ICHUEM TPABUII TEXHUKU
0€301acHOCTH

50/2

OTtkpbITHE
MEPUOIUYECKOTO
3akoHa J[. U.
MennaeneeBeIM

Otkpeitue Jl. 1. MenneneeBsiM nepuogM4eCcKoro 3aKoHa u
CO3JJaHME UM IIEPUOINYECKON CUCTEMbBI XUMHYECKUX JIEMEHTOB.
JemouncTpanuu. Paznuunsie hopMbl TaOIUIl TEPUOAHNUECKOMN
cucTeMbl. MoJenpoBaHye MOCTPOCHUS IEPUOIUIECKOM
cuctemsl J[. 1. MenaeneeBa

Paznuuams ecTeCTBEHHYIO U
HMCKYCCTBEHHYIO KJIacCU(DUKAIUH.
ObvscHams, TOYEMY TIEPHOTNICCKUMA
3aKOH OTHOCAT K €CTECTBEHHOU
KJIaCCU(PUKALIHH.

Mooenuposams XUMUYECKUE
3aKOHOMEPHOCTH, BBIICIISS
CYIIECTBEHHBIE XapaKTEPUCTUKU
00BbEKTa U MPEJCTABIIAL UX B
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MIPOCTPAHCTBEHHO-TPaPUUECKON HIIn
3HAaKOBO-CUMBOJIMUECKON (hopme

51/3 OCHOBHBIE ATOMBI KaK (popMa CyIIECTBOBAaHUSA XUMUYCCKUX 3JICMCHTOB. ObvscHAmMb, 9TO TAKOE «IIPOTOHY,
CBEJICHUS O OCHOBHBIE CBEJIEHUSI O CTPOEHUHU aTOMOB. JloKka3aTenbCcTBa KHEUTPOH», «IIIEKTPOHY, «XUMUYECKUM
CTPOCHUM aTOMOB | CIIOKHOCTH cTpoeHust aToMoB. OmnbIThl Pezepdopaa. AIIEMEHTY, «KMacCCOBOU UHCIION.
[InaneTapHast MOJIeJb CTPOEHHUS ATOMA. Onucvleams CTPOEHUE SApa aTOMa
CocraB aTOMHBIX sIIep: TPOTOHBI, HEUTPOHBL. MaccoBOE YUCIIO. UCIIOJIB3Ys IEPUOJUUECKYIO CUCTEMY
CoBpeMEHHOE ONpeIeTICHUE OHATUS «XUMUYECKUI 3JIEMEHT). XUMUYECKUX 351eMeHToB []. U.
OtHocuTenpHas aTOMHAas Macca. B3auMocCBsI3b MOHATHI Menpeneena.
«IIPOTOH», KHEUTPOH», KOTHOCUTEIIbHAS aTOMHAsl Macca. Ionyuams uHGOPMAIHIIO IO XUMHUU
JdemoncTpanuu. Mojenu aToOMOB XUMHYECKHX 3JIEMEHTOB 13 Pa3JINYHbIX UCTOYHUKOB,
AHAIU3UPOBAMb €&
52/4 Crtpoenue Mukpomup. DnekTpoHbl. CTpoeHUE IHEPTETUUECKUX YPOBHEH Ob6vscHAmMb TIOHATHE «AJIEKTPOHHBIN
3JIEKTPOHHBIX aTOMOB XUMHUYECKUX 371eMeHTOB 1—20. [ToHsiTHE 0 3aBEPIIEHHOM | CIION», U «IHEPreTUUECKUI
000J109€K aTOMOB | DJIEKTPOHHOM CJIO€. YPOBEHBY.
Cocmagnsams CXeMbl pacipeieNeHus
AJIEKTPOHOB IO AJIEKTPOHHBIM CJIOSIM B
AIIEKTPOHHON 000JI0UKe
53/5 Ilepuoanueckass | M3otonbl. PU3NYECKUN CMBICT CUMBOJIMKU ITIEPUOIAYECKON Packpvisams pusndeckuii cMbICI
cucremMa cucteMbl. CoBpemMeHHast (HOpMyIHPOBKA MEPUOANMUECKOTO 3aKOHA. | TOPSIKOBOTO HOMEpa XMMHYECKOTO
XUMHUYECKUX W3MeHeHus CBOWCTB 3JIEMEHTOB B MEPUOIAX U TpyMmax Kak aJIeMeHTa, HOMepa NeproJia U HoMepa
anemeHToB J. . | dyHKIUSA CTpOEHUS 3JEKTPOHHBIX 000JI0UEK AaTOMOB. TPYIIIIBI.
Menneneena ObvscHAMb 3aKOHOMEPHOCTH

M3MEHEHHUS METAINTNYECKUX U
HEMETAJIIMYECKUX CBOMCTB
XUMHUYECKHUX AJIEMEHTOB U UX
COEJIMHEHUH B IIEpUOJIaX U Irpynmnax
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54/6 XapakTepucTuka | XapaKTEepUCTHKA dJIEMEHTa-MeTajllla U 3JIEMEHTa-HeMeTallla 1o Xapaxmepuzosams XUMUYECKUE
3JIEMEHTa MX TTOJIOKEHHIO B IEPUOINYECKON CUCTEME XUMHUUECKUX 3J€MEHTHI 1—3 MepuoIoB Mo UX
1o ero noJyioxenu | anemeHToB J1. 1. Menneneena. MOJIOKEHUIO B IEPUOANYECKON CUCTEME
10 JeMmoHcTpanuu. Moienu aToMOB 37eMeHTOB 1—3 nepruoaoB XUMHYECKHUX A1eMeHTOB [[. U.
B MEPUOIMYECKON Meunneneesna.
cucTeme Apaymenmuposams CBOMCTBA OKCUIOB
Y TUJPOKCUJIOB METAJNIOB U
HEMETAJUIOB IMOCPEACTBOM YPaBHEHUI
peakiui
55/7 CpaBHeHne XapakTeprCcTHKa 3JIeMEHTa-MeTalljla U 3JIEMEHTa-HeMeTalljIa 1o Xapaxkmepuzosamb xumuueckue
CBOMCTB UX TOJIOKEHUIO B IEPUOJANYECKON CUCTEME XUMHUUYECKUX anemenmol 1—3 nepuodos no ux
XUMHUYECKUX anemenToB /I. 1. Menneneena. NOJLOJICEHUIO 8 NEPUOOUYECKOTL CUCmeMe
3JIEMEHTOB- JemoncTpauuu. Mojiesi aTOMOB 3JIeMEHTOB 1—3 nepuo10B Xumudeckux snemenmos M. H.
METaJIJIOB U Menoeneesa.
3JIEMEHTOB Apeymenmuposamsv c8olUCmMEa OKCUOO8
HEMETaJJIOB U 2UOPOKCUO08 MEMAJLIO8 U
HeMemainios nocpedCcmeom YpasHe Ul
peaxkyu
56/8 3HavyeHne CooO1ieHus yJamuxcst 0 )KM3HH, HAyYHOU U 0OIIECTBEHHOU Onpeodensams NCTOUHUKUA XUMHUECKON
nepuoanyeckoro | aestenpHoctH J. . Menneneena uHpopmaIuu.
3aKOHa Ilonyuams HEOOXOTUMYIO
Y TIEPUOIUYECKON HH(pOPMAIIKIO U3 PA3ITUIHBIX
CHCTEMBI HWCTOYHUKOB, AHAIUZUPOBAMb €€,
XUMHUYECKHAX ogopmasims UHPOPMAITUOHHBIN
3JIEMEHTOB MPOAYKT, npe3eHmosams €ro, 8ecmu

. . MenneneeBa

HAy4YHYIO TUCKYCCHIO, OMmMCmaueams
CBOIO TOUKY 3pPEHHUS NN
KOppPEeKmuposamso €&

5.Xumuyeckas cBsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHBIE peakuuu (8 )

57/1

Nounasa
XUMHYECKAS CBA3b

Honnast xumuueckast cBsizb. MloHbI, 00pa3oBaHHbIE aTOMaMHU
METaJUIOB M HeMeTaioB. CxeMbl 00pa3oBaHMsl HOHHOM CBS3M IS

ObvsicHamyb, 9TO TaKOE NOHHAS CBS3b,
HOHBI.
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OMHapHbIX coeMHEeHUH. loHHas KpucTalIMyecKas peréTKka 1
¢du3nveckre CBOMCTBA BEUIECTB C 3TUM TUIIOM peméTku. [lonsTue
0 (hopMyJIbHOM €IMHUIIE BEIIECTBA.

JemoHcTpanun. BugeodparmenTs! u crnaiasl «oHHas
XUMHUYECKas CBA3b». Komlekuys BemecTB ¢ HOHHOW XMMHYECKON
CBA3bI0. MOIeIM HOHHBIX KPUCTAIUIMYECKUX PEIIETOK

Xapaxmepuzoeams MEXaHU3M
00pa3oBaHUs HOHHOM CBSI3H.
Cocmasnsims cxeMbl 00pa30BaHUs
MOHHOU CBSI3H.

Hcnonvzoeams 3HAKOBOE
MOJICJIUPOBAHUE.

Onpeodensimpb TATI XUMUYECKOHN CBS3H
o opmyIie BemecTna.

IIpuooums mpuUMephl BELIECTB C
MOHHOU CBSI3bIO.

Yemanaenueams npuunHHO-
CJICICTBEHHBIE CBSI3M MEXK]Iy COCTaBOM
BEILECTBA U BUJIOM XUMHUYECKOH CBS3H,
MEXKy HOHHOM CBSI3BIO U
KPUCTAJUIMYECKUM CTPOECHUEM
BEILIECTBA, MEXKY KPUCTALTUYECKUM
CTPOEHHEM BEIIECTBA U €T0
(U3UYECKUMU CBOWCTBAMHU

58/2

KosanenTnas
XUMHUYECKAS CBI3b

KoBasieHTHast XuMHuueckast CBsi3b. DIEKTPOHHBIE U CTPYKTYPHBIE
dbopmynsl. BaientHocTs. KoBanieHTHast HEMOsIpHAs CBS3b.
Cxembl 00pa3oBaHMS KOBAJCHTHOM CBSI3M B OMHAPHBIX
coeMHEHUSIX. MOJeKyNIsIpHas U aTOMHAast KPUCTAITHYECKUE
PEMIETKH, U CBOMCTBA BEILIECTB C 3TUM TUIIOM PEIIETOK.
Jemonctpanun. BuneohparmenTts u ciaiinsl «KoBaneHTHas
XUMHYECKast CBA3bY. KOJIeKIus BEmecTB MOJIEKYJISIPHOTO U
ATOMHOTO CTpOeHHUs. MoIeNT MOJIEKYJIIPHBIX U aTOMHBIX
KPUCTAJUTMYECKUX PEHIETOK

ObvsicHAmMb TIOHATUS «KOBaJICHTHAS
CBSI3b», «BAJIGHTHOCTBY.
Cocmasnsims cxeMbl 00pa3oBaHUs

KOBAJICHTHON HENOJISIPHON XMMHUYECKON

CBSI3H.
Hcnonvzosams 3HAKOBOE
MOJIETTUPOBaHUE.

Onpedensimp TATI XUMUYECKOHN CBS3U
o opMyJIe BEIIECTBA.

IIpusooums IpUMeEpHI BEMIECTB C
KOBAJIEHTHOU CBS3bIO.
Yemanasnueams IpUauHHO-
CJIEJICTBEHHBIE CBSA3H MEKY COCTABOM
BEIICCTBA M BHJIOM XUMHUYECKOU CBSI3H,
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MEX/1y KOBaJICHTHOM CBSI3BIO U
KPUCTAJUTMYECKUM CTPOCHUEM
BEIIECTBA, MEXKAY KPUCTAJUIMYECKUM
CTPOEHHUEM BEILIECTBA U €TO
(bu3nYeCKUMHU CBOIICTBAMH

59/3

KoBanenTnas
HETOJIApHAs
Y MOJISTpHAs
XHMHYECKasI CBS3b

DIIEKTPOOTPULIATELHOCTD. PsiJT 3JIEKTPOOTPULIATEIHHOCTH.
KoBasieHTHast HeMOAsApHAs U NOJIAPHAs XUMUYECKAs CBS3b.
Junons. CxeMbl 00pa30BaHUs KOBAJICHTHOW TIOJISIPHOM CBSI3H

B OMHAPHBIX COSTUHEHMIX. MOJeKyasipHasi U aTOMHAs
KPHUCTAJUIMYECKUE PEIIETKU, U CBOKMCTBA BEILIECTB C 3TUM THUIIOM
PEMIETOK.

JemoncTpaunu. Moes MOJEKYJIAPHBIX U @aTOMHBIX
KPUCTAJUTMYECKUX PEHIETOK

ObvsicHamb TIOHATUS «KOBAJICHTHAS
MOJIIpHAs! CBSI3bY,
«AIEKTPOOTPULIATETLHOCTHY,
«BO3TOHKAY», WIH «CYOJINMALIUS.
Cocmasname cxeMbl 00pa30BaHUS
KOBAJICHTHOM MOJISIPHON XUMHUYECKOM
CBSI3U.

Hcnonvzosams 3HaKOBOE
MOJICIIUPOBAHUE.

Xapaxmepuzoeams MEXaHU3M
00pa30oBaHUs MOJISPHON KOBaJIEHTHOM
CBSI3U.

Onpedensimsb TATI XUMUYECKOHN CBSI3U
o ¢opMyJie BEIIECTBA.

IIpusooumys ipuMeEpHI BEIIECTB C
KOBAJIEHTHOM TOJISPHOM CBA3BIO.
Yemanasnueamv npuanHHO-
CJIEICTBEHHBIE CBSI3M MEX]1y COCTAaBOM
BEIIECTBA M BHJIOM XUMHUYECKOU CBSI3H,
MEX/1y KOBAJIGHTHOU CBSI3BIO U
KPUCTAJUTHYECKUM CTPOCHUEM
BEIIECTBA, MEXKAY KPUCTAIUTMYECKUM
CTPOCHHMEM BEIIECTBA B €TO
(U3UYECKUMU CBOMCTBAMHU.
Cocmasnsams GopMyIibl OMHAPHBIX
COEIMHEHUH MO0 BaJICHTHOCTH U
HAxXo0ums BAJCHTHOCTH JJIEMEHTOB T10
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dhopmyse OMHAPHOTO COETMHEHUS.
Hcnonvzo6ams MaTepuaibHOE
MO/JICIIMPOBAHHE

60/4

Merannuueckas
XUMHUYECKASA CBI3b

Meramndeckas XUMHYecKas CBSI3b U METaJUIMUCCKas
KpHUCcTajuindeckas pemérka. CBoicTBa BENIECTB C 3TUM TUIIOM
pem€Tku. Equnas nmpupojia XMuMHUYECKUX CBS3EH.
JemoncTpanuu. BuneohparmeHTs! 1 cinaiapl «MeTtamudeckas
XHMUYECcKas cBI3by». Komreknusa «MeTauibl M CILJIaBbI».
JladopaTopHublie onbIThl. 29. M3roroBieHne Mojaenu,
WJUTIOCTPUPYIOLIEH 0COOEHHOCTH METAITMYECKON CBA3U

Ob6vsicHams, 9TO TAKOS METAJLINYCCKAs
CBSI3b.

Cocmasnssms cXeMbl 00pa30BaHUs
METAIUIMYECKON XUMHUYECKON CBS3M.
Hcnonvzosams 3HaKOBOE
MOJICIIUPOBAHUE.

Xapaxmepuzosams MEXaHU3M
00pa3oBaHMs METAINTMYECKON CBS3H.
Onpeodensimv TAT XUMAYECKOM CBS3H
o ¢opMyJie BEIIECTRA.

Ilpueooums mpuUMEpHI BEIIECTB C
METAIINYECKON CBA3BIO.
Yemanasnueams mpuanHHO-
CJIEJICTBEHHBIE CBSI3U MEXTY COCTaBOM
BEIISCTBA M BUJIOM XUMHUYECKOH CBSI3H,
MEXy METAJUTHYECKOM CBSA3BIO U
KPUCTAJUTHYECKUM CTPOCHUEM
BEIIIECTBA, MKy KPHUCTALTHYCCKUM
CTPOCHHEM BEIIECTBA U €TO
(hM3UYECKUMU CBOHMCTBAMH.
Hcnonvzo6ame MaTepuanbHOE
MOJICJINPOBAHUE

61/5

Crenenp
OKUCIIEHUSA

Crenens okucieHusi. CpaBHEHUE CTENIEHN OKUCICHUS
Y BaJICHTHOCTH. [IpaBuiia pacuéra creneHen OKUCIEHUs 110
dbopmyraM XUMUYECKUX COSTUHEHUN

ObwsicHAmMb TIOHATHS «CTCIICHb
OKHCIICHUS, «BaJICHTHOCTD.
Cocmasnsams GopMyiibl OUHAPHBIX
COCAUHEHUI HAa OCHOBE OOIIETO
crnoco0a UX Ha3BaHUM.

Cpasnusamov 6aieHMHOCMb U CTETIEHD
OKMCIIEHUS.
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Paccuumuvieams cTenenu okuciaeHus 1o
dbopMyliaM XUMHYECKUX COSAMHCHHIA

62/6 OxucnutenbHo- | OKUCIUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH. ObvsicHAmMb TIOHATUS KOKUACTUTEIHHO-
BOCCTaHOBUTEIbH | OnpeneneHue cTeneHeld OKUCIESHUS SJIEMEHTOB, 00Pa3yIOITUX BOCCTAHOBUTEIbHBIC PEAKITHI),
bIC PCAKITUU BEIIECTBA Pa3HbIX KJIACCOB. Peakiuu HOHHOTO 0OMeHa 1 «OKHCITHUTEIbY, KBOCCTAHOBUTEIb,
OKHCIIUTEIHbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKUCIUTETh «OKHCIICHHEY, «BOCCTAHOBIICHUEY.
U BoccTaHOBUTENb. OKHCIeHHE U BoccTaHoBIeHHE. CocTaBinenue | Kraccuguyuposams XUMHUYECKHE
YpaBHEHU OKHCIUTEIHbHO-BOCCTAHOBUTEIBLHBIX PEAKITHI pEeaKIMi 1Mo MPU3HAKY U3MEHEHUS
METOJIOM JJICKTPOHHOTO OayiaHca CTCTICHEH OKUCIICHHSI 3JICMCHTOB.
JdemoncTpauuu. BzaumopeiicTBue uHKa ¢ CEpoil, COJISTHOM Onpeodensimb OKUCTUTETDb U
kucioroi, xaopuaom meau(Il). 'openne maraus. BOCCTaHOBHUTEIb, IIPOLIECCH OKUCIEHUS
B3anmoneiicTBre XJIOPHOUM B CEPOBOAOPOTHOM BOIBI 1 BOCCTAHOBJICHUS.
Hcnonvzo6ame 3HAKOBOE
MOJICTTUPOBAHUE
63/7 O06o01IeHre 1 cucTeMaTr3als 3HaHui mo TeMaM «lleproguyuecknii 3aK0H U IEPUOIUUYECKAs CUCTEMAa XUMUYECKHUX SJIEMEHTOB
. . MenneneeBa. CTpoeHre aToMa» U «XuMudeckas cBsizb. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITUI
64/8 KontponbHas padota no temMam «lleprnonnyueckuii 3akoH U IEpHOIMYECKast cucTeMa XxuMuueckux sinemenToB J[. Y. Menpeneena.
Crtpoenue aToMa» U «XuMHYecKast CBsI3b. OKUCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIHI)
O0o0menne 3HaHNH 32 Kypc 8 ki1acca (4 yaca)
65/1 O606menue o Teme «llepBoHavaIbHBIE XUMUYECKHUE TIOHATHS ¥ 3aKOHBI XUMUW
66/2 O6061enne no Teme «OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COEAMHEHHI»
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67/3 O06o01eHue 1Mo TeMe «XUMHYECKask CBSI3b. XUMHUECKHE PEaKITUN»

68/4 KonudecTBeHHBIC OTHOIICHHS B XUMHUH. PenieHne pacy€THbIX 3a1a4

9 KJIIACC
(2 4 B HEAEIIO, BCETO 68, U3 HUX 2 4 — PE3epBHOE BPEMsI)

Howmep
OcHoBHOE coaepxaHue XapakTepucTHKA OCHOBHBIX BU/0B AeSITEJIbHOCTH

ypoka | Tema ypoka . .
yYpOKa yuauuxcs (Ha ypoBHe yueOHbIX AeiicTBH)

n/n

IToBTOpeHune n 00001mIeHNE cBeleHUI 10 Kypcy 8 kiacca. Xumuyeckue peakumnu (S 9)

1/1 Knaccudukanus bunapnsie coenunenus. Oxcuapl coneodpasyromue | Xapaxkmepuzoeams OKCUABL, THAPOKCUBI (OCHOBAHUS,

HEOpPraHUYECKUX U HecoseoOpasyromue. I'uapokcupl: OCHOBaHUS, am(oTepHbIe THIPOKCH/IbI, KUCIOPOICOAEPKALINE

BELIECTB U UX am(oTepHbIe THIPOKCH/IbI, KUCIOPOICOAEPKALIUE KHCJIOTBI) U COJIU IO IUIaHY: COCTaB, CIIOCOObI 00pa30BaHUs

HOMEHKJIaTypa kucnoTel. CpeiHue, KUCIIble, OCHOBHBIE, Ha3BaHMI, XapaKTEepHbIE CBOWCTBA U MOJIyUYCHHE.
KOMILJIEKCHBIE COJIH. Knaccugpuyuposams oxcuipl, rTuAPOKCHIbI (OCHOBAHUS,
JemoncTpanun. O3HaKOMJIEHUE C KOJUIEKIUSIMU am(oTepHbIe THIPOKCH/IbI, KUCIOPOICOAEPKALINE
METaJIJIOB U HeMeTalIoB. O3HaKOMIIEHUE C KHMCJIOTBI) U COJIU M0 PA3IMYHBIM MPU3HAKAM.
KOJUIEKIIUSIMH OKCUJIOB, KHCIIOT U COJiel Ymemwb noaTBEpkKAATH XapaKTEPUCTUKY OTIIETbHBIX

Hpe}ICTaBHTeHeﬁ KJIaCCOB HECOPraHMYCCKUX BEIICCTB
YpaBHCHUAMU COOTBETCTBYIOIIHUX peaKHHﬁ.
PCICKpbl@ClI’I’lb FCHECTUYCCKYIO CBA3b MEXKIY KJIaCCaMU
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HEOPTraHNUYCCKUX COC,I[I/IHCHI/II;'I

XUMHYSCKOU pCaKknuu.

Karamus

(DaKTOpLI, BJIMAIOIIUEC HAa CKOPOCTh XUMHWYCCKUX
peaKHHﬁ: npupoaa pearupyrommux BCUICCTB, UX

22 Knaccudukanums O0o0meHne CBEIEHUI 0 XUMHYECKUX PEAKIIUSX. Obvscusams TIOHATHS «XUMHUYECKAs PEAKIHSI», «PEaKIIun
XUMHAYECKHX peakiuii | Kiaccudukanmsi XHMUYECKHX PEaKIuii 1Mo COCIIMHEHUS, «PEAKIIMH PA3IIOKEHHS», «PEaKIIUU OOMECHaY,
0 Pa3JInYHBIM Pa3IMYHBIM OCHOBaHUSIM: 110 COCTABY U YUCITY «pEaKIMU 3aMEIIEHUS», «PEaKIIUU HEUTPaTH3aIun»,
OCHOBaHHUSM pearupyroImux U 00pa3yoMXcs BEUIECTB, 10 «OK30TEPMHUYECKUE PEAKIIUN, «IHIOTCPMHUYCCKHUE
TerIoBoMY 3 (EKTy, IO arperaTHOMY COCTOSIHHIO PEaKIMMN», «OKUCIUTEIbHO-BOCCTAHOBHUTEIIBHBIC PEAKIIUN,
pearupyroIux BeIecTs. «TOMOTEHHBIE PEAKIHHY, «TETEPOTCHHBIC PEAKITHH,
JlaGopaTopHuble onbIThI. 1. B3anmonericTeue «TerIoBOM 3P PEeKT XUMUIESCKON pEaKIum.
aMMHaKa U XJopoBojioposa. 2. Peakius Knaccugpuyuposames XuMU4eCKUE PEAKIIUU 110 PA3THIHBIM
Helrpanm3anun. 3. HaOronenue TerioBoro OCHOBAHHUSIM.
a¢ddexra peakuu HeUTpanu3auu. 4. Habniooams u onucviéams peakiiuy MEX]1y BEILIECTBAMH C
B3aumMoneiicTBre cepHO KUCIOTHI C OKCHIOM MOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XUMHHU
meau(ll).
3/3 Knaccudukanus O0600611eHre CBEACHU 0 XUMUYECKUX PEaKIUsIX. ObvscHAMb IOHATUS «XUMUYECKas peakius», «o0paTuMbie
xumMuueckux peakuuii | Kimaccuduxamms XuMudeckux peaxkiuii no pEaKIum», «HeOOpaTUMBbIE PEAKITUIY, KOKUCIUTEIHHO-
M0 Pa3TUYHBIM 00paTUMOCTH, 110 U3MEHEHHIO CTETICHEH OKHCIIEHUSI | BOCCTAHOBUTEIBHBIC PEAKIINNY, «KaTATUTHUECKUE
OCHOBAHUSIM. AJIEMEHTOB, 10 UCTOJIb30BAaHUIO KaTaIu3aTopa. PEaKIUN», «HEKATaTUTHIECKHE
JlaGopaTopHuble onbIThI. 5. Pa3noxenue nepokcuna | peakuun»Kiaccuguyuposams XUMUYECKUE PEAKIHH 110
BOJIOPO/JIa C TMTOMOIIBIO KaTaja3bl KapTodens Pa3IMYHBIM OCHOBAHHSIM.
Onpeoensams OKUCIUTENh U BOCCTAHOBUTEb, MPOLIECCHI
OKHCJICHUS U BOCCTAHOBJICHHUS.
Habniooams u onucviéams peakiiuyi MeX]1y BEIIECTBAMHU C
MOMOIIIBIO PYCCKOTO (POJIHOTO) S3BIKA U S3bIKA XUMHH
4/4 [Tonstue o ckopoctu | [loHATHE O CKOPOCTH XUMUYECKOW PEAKIUH. ObvsicHAMb, 4TO TAKOE «CKOPOCTh XUMHUUYECKOHN peaKiium.

Apeymenmuposams BEIOOp eqTUHUI] U3MepeHus Vp.
Yemanasnueames npuuMHHO-CIEACTBEHHBIE CBSI3U BIMSIHUS
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KOHIIEHTpallusl, TeMIIepaTypa, Iiouaib
CONPUKOCHOBEHHUS, HAIMYUE KaTalln3aTopa.

Karanus.

JdemoHcTpaumMu. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKOHN peakluy OT MPUPOAbI pearupyromux
BEIECTB. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKkiuu OT KOHIEHTPALMU PearupyroInX BEIIeCTB.
3aBUCUMOCTbh CKOPOCTU XMUMUYECKON PEAKLIUH OT
IJIOLIAIA COTIPUKOCHOBEHHSI pEarupyroinux BeIlecTB
(«xkumnsmui cioity). 3aBUCUMOCTb CKOPOCTH
XUMHUYECKOH peakiu OT TEeMIIEPaTyphl pearu-
PYIOIIMX BEIIECTB.

pa3anyYHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKHUX PEaAKIIHA.
Habniooams u onucvieams peakiinuy MeX]1y BEILIECTBAMH C
MOMOIIBIO PYCCKOTO (POJIHOTO) SA3bIKA U S3bIKA XUMHH

5/5

[TonsiTHE O CKOpOCTH
XUMHUYECKON PEaAKIUU.
Karamus

[ToHsATHE O CKOPOCTH XMMHUYECKOM peaKInu.
@akTopbl, BAUAIOIINE HA CKOPOCTh XUMHUYECKHX
peaKkLuii: Ipupoaa pearupyroiuux BeIeCTB, UX
KOHIIEHTpalus, TeMIIepaTypa, Iionaib
CONPUKOCHOBEHUS, HAIMUME KaTalln3aTopa.
Karamnns.

JlaGopaTopHblie onbIThI. 6. 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKLUU OT MPUPO/Ibl PEAruPYyIOIINX
BEILIECTB HA NIPUMEPE B3aUMOJICHCTBUS paCTBOPOB
THOCYJIb(aTa HATPHS U XJIopua 6apus,
THOCYJIb(aTa HATPHUS U COJITHON KUCIIOTHL. 7.
3aBUCHMOCTb CKOPOCTH XUMHUUYECKOU PEAKIMH OT
MPUPOJIbI METAILJIOB IIPU UX B3aUMOJICUCTBUU C

ObvscHAmMb, UTO TAKOE CKOPOCTh XMMHUYECKON PEaKITum.
Apaymenmuposams BbIOOp eUHULL U3MepeHus V.
Ycemanasnueams mpuYMHHO-CIIEICTBEHHBIE CBSI3U BIUSHUS
pa3INyYHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKHUX PEaKIIHA.
Habniooams u onucvieams peakiiuy MeX]1y BEIIECTBAMH C
MOMOII[BIO PYCCKOTO (POJIHOTO) SA3BIKA U S3bIKA XUMHH
11po6ooums OTMBITHL, TOATBEPKIAIOIINE 3aBUCUMOCTD
CKOPOCTH XUMHUYECKOU PEaKIIUH OT pa3NIUYHBIX (PaKTOPOB
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COJISTHOM KHCJIOTOU. 8. 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON PEaKIuy OT MPUPOJIBI KUCIOT MPHU
B3aHMOJICHCTBUM HX C JKeJie30M. 9. 3aBUCUMOCTD
CKOPOCTH XUMUYECKOU PEAKIIUU OT TEMIIEPATYPHI.
10. 3aBUCMMOCTH CKOPOCTH XMMHUYECKOMN PEaKIUU OT
KOHIICHTPAIlUX PEarnupyromux BemecTs. 11.
3aBUCUMOCTH CKOPOCTU XUMHYECKON PEaKIUU OT
IJIOLIAIA COTIPUKOCHOBEHHUSI pEarupyromux
BemiecTB. 12. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaKIMy OT HAJTUYKS KaTaau3aTopa

Xumuueckue peakuuu B pacrpopax (10 u)

1/6

DIEeKTpOIUTHYCCKAS
JIUCCOLAALHS

[TonsTHE 00 MEKTPOIUTUUSCKON TUCCOIUAITUH.
DJIEKTPOJIUTHI U HEAJICKTPOJIUTHL. MeXaHU3M
JUCCOLMAIUH 3JIEKTPOJIUTOB C Pa3IMYHBIM
XapakTepoM cBsi3U. CTENEeHb IEKTPOIUTHIECKOMN
nucconuanui. CHUIIbHBIE U C1a0ble SIEKTPOIUTHI.
JemoncTpaumu. VcnibiTaHue BEIECTB U UX
PacTBOPOB Ha 3JEKTPONPOBOIHOCTD
JlaGopaTopuslii onbIT. 13./lucconuanus cnadbix
3JIEKTPOJIMTOB HA IPUMEPE YKCYCHOM KHUCIOTHI

XapaKmepusoeamb IOHATHA «OQJICKTPOJIUTHUYCCKAA
Jucconuanusi», «QJCKTPOJIUTLD», «HECIJICKTPOJIUTED).
Yemanasnusamo MNPUYINHHO-CIICACTBCHHBIC CBA3U MCIKIY
HpHpOI[OI\/’I QJICKTPOJINTA U CTCTICHBIO €0 JUCCOLMAlINN.
Yemanasnusamo MNPUYINHHO-CIICACTBCHHBIC CBA3U MCIKIY
TUIIOM XUMHUYECKOMH CBSI3U B QJICKTPOJIUTC U MEXAaHU3MOM
Cro aucconuanmmn
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217

OCHOBHEBIE
TTOJIOXKEHUS TEOPHH
AIEKTPOJIUTUYECKON
muccormaruu (TOJ1)

OcHOBHBIE MOJOXKEHUS TEOPUU IEKTPOTUTUYECKOM
mucconuanuu. Kinaccudukanusi HOHOB U UX
cBoiicTBa.KHCIOTHI, OCHOBaHMS U COJIU KaK
anekTponuthl. X knaccudukamnus u quccornuanus.
JdemoHcTpanmu. 3aBUCUMOCTh
ANEKTPONPOBOTHOCTH YKCYCHOM KUCIOTHI OT
KOHIIEHTpaluu. J|BU>KEHUE OKpAIIEHHBIX HOHOB B
ANEKTPUYECKOM I10JIe

Xapaxmepuzoeamu TIOHATHS «CTETICHb TUCCOIUAITAN,
«CHJIBHBIE DJICKTPOJUTBD?, «CIA0BIC AICKTPOIUTHI,
«KaTHOHBI», «AHUOHBI», «KUCIOTHDY, KOCHOBAHHUSI,
«conmm».Cocmaensams ypaBHEHHS DJICKTPOITUTHICCKOM
JMCCOLMAIINK KHCIIOT, OCHOBAHUM U COJIEH.
Hnnmrocmpuposams ipuMepaMu OCHOBHBIC TTOJIOKEHUS
TEOPHH JICKTPOTUTHICCKOM THCCOIUAITUH.
Paznuuams KOMIOHEHTBI JOKA3aTEIbCTB (TE3HCOB,

apryMeHTOB U ()OPMBI JOKA3aTEIbCTBA)

3/8

XUMHYECKHUE
CBOMCTBA KUCJIOT KaK

ANIEKTPOJUTOB

O01mue XUMAYECKUE CBOMCTBA KUCIIOT: U3MEHEHHE
OKpacK{ WHIUKATOPOB, B3aUMO/ICHCTBUE C
MeTaJUIaMH, OKCHIaMH U TUJIPOKCUIAMH METAILJIOB U
coJisiMH. Psii akTHBHOCTH METAJLIOB.
JlabopaTopHble onbIThl. 14.113MeHeHNE OKpacKu
WHJIMKATOPOB B KUCIOTHOM cpexe. 15. Peakuus
HEUTpaIM3alluy pacTBOPA METOYN PA3TUIHBIMU
kucnoramu. 16. [lonydyenne ruapoxcuaa mequ(ll) u
€ro B3aUMO/ICHCTBUE C PA3IMUYHBIMU KHCIIOTaMu. 17.
B3auMopeiicTBre CUIIBHBIX KHCIIOT C OKCUAOM
meau(ll). 18—20. B3aumoeiicTBUE KKCIIOT C
MeTaJulaMH.

Xapaxmepuzoeams 001I1IE XUMUYECKHE CBONCTBA KUCIIOT C
MTO3UIIMHA TEOPUH JIEKTPOJIMTHYECKON TUCCOIUALUN.
Cocmasnsims MOJEKYIIpHbIE YPAaBHEHUS PEAKIIUIL C
Y4aCTHEM KHUCIIOT.

1Ipo60o0umys oNbITHL, TOATBEPKAAIOIINE XUMUYECKHE
CBOIICTBa KUCIIOT, C COOIIOZICHUEM MTPaBUIJI TEXHUKHU
0€30I1aCHOCTH.

Habnwooams 1 onuceiéams peakiuy ¢ y4acTUEM KHUCIOT

C TIOMOIUIBIO PYCCKOTO (POIAHOTO0) SI3bIKA U A3bIKA XUMUHU
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4/9 XuMuyeckue OO01re XMMUYECKUE CBOMCTBA KUCIIOT. Xapaxmepuzoeams 001I1Ie XUMUYECKHE CBONCTBA KUCIIOT C
CBOMCTBA KHCIIOT KaK | MoseKyssipHbIe U HOHHBIE (TIOJHbBIE U MO3UIUI TEOPUU NEKTPOIUTUUECKON JUCCOLIUAIIH.
ANEKTPOJIUTOB COKpalIEHHbIE) YPaBHEHHs peakuuid. XUMHUECKUM Cocmasnsims MOJEKYISAPHBIE, TOJIHBIE U COKPALIEHHBIE

CMBICJ COKpAIIEHHBIX YpaBHEHUH. Y CIIOBUS MOHHbIE YPaBHEHUsI peaklui ¢ yJacTUEeM KHUCJIIOT.
MIPOTEKAHUS PEAKIUI MEKIY AJIEKTPOIUTAMU J10 Apeymenmupoeams BO3MOKHOCTb POTEKAHUSI PEAKIUH C
KOHIIA. Psi1 akTUBHOCTH METaIOB. ydacTueM KUCJIOT Ha ocHOBe npaBuia beproiie u psaa
JlabopaTopHuble onbIThL.. 21. KayecTBeHHas aKTUBHOCTH METaJJIOB.
peakuus Ha kKapOoHaT-uoH. 22. [Tomyuenue cryaust | [lpoooums ONBITHI, TOATBEPHKIAIOIIUE XUMUYECKUE
KpeMHUEeBOM KUCIoThL. 23. KauecTBeHHas peakius CBOIICTBA KUCIIOT, C COOMIOZICHHEM MPaBUII TEXHUKHU
Ha XJIOPU- UK CYNIb(aT-uoHbI 0€301MMacHOCTH.
Habniooams u onucviéams peakiiuy ¢ y4acTUEM KHCIIOT
C TIOMOIIBIO PYCCKOTO (POAHOTO) SI3bIKA U SI3bIKA XUMUU

5/10 XuMudeckue OO01re XMMUYECKUE CBOMCTBA IIENOYEH: Cocmasnsims MONEKYISAPHBIE, TOTHBIE U COKPALIEHHBIE

CBOWCTBA OCHOBAaHUM | B3aMMOJAEUCTBHUE C KUCIOTAMHU, OKCUAAMU MOHHBIE YPaBHEHHUS PeaKLUi C yyaCTHEM OCHOBAHUH.
KaK 3JIEKTPOJIMTOB HEMEeTaJIOB, cosiMH. OO1IMe XMMUYECKHe CBOMCTBA | Apeymenmupoeams BOZMOKHOCTb IPOTEKAHUS peakuil ¢

HEpacTBOPUMBIX OCHOBaHUM: B3aUMOJIECTBUE C y4yacTHeM OCHOBAaHHUI Ha OCHOBe MpaBuia beprome.
KHUCJIOTaMH, pa3IoKeHHe NpU HarpeBaHUMU. IIpo6oOumps OTBITHI, MONTBEPAKIAOIINE XUMUYECKHE
JlaGopaTopHble onbIThI. 24.V13MeHeHNEe OKpacKkH CBOICTBA OCHOBaHU, ¢ COOJIIOJICHUEM MPABUII TEXHUKU
MHIVKATOPOB B LIEIOYHOMU cpene. 25. 0€30IacHOCTH.
B3aumoneiicTBre 11en04ei ¢ yrieKnciIbM ra3oM. Habnooams 1 onucviéams peakliuy ¢ yuacTHEM KUCIOT ¢
26. KauecTBeHHas peakiusi HA KATHOH aMMOHHUSL. MIOMOIIBIO PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XUMHUHU
27—28. INonyuyenue ruapoxcuaa meau(Il) u ero
pasioxeHue

6/11 XumMuueckue OO01Ire XMMUYECKUE CBOMCTBA CPETHUX COJICH: Xapaxmepuzoeams 00IIFIe XUMUYECKHE CBONCTBA COJEH ¢

CBOMCTBA COJIEN KaK

B3aHMOJICHCTBUE C KHCJI0TaMHU, II€j1o94aMu, COJIsIMHA

MMO3UITHI TCOpUun BHCKTpOHHTquCKOﬁ JUCCOoranuu.
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SJICKTPOJIHUTOB

U MeTaJulaMu. B3auMoielicTBUE KUCIIBIX COJIEH CO
[eJI0YaMHU.

JlaGoparopHbie onbIThI. 29.B3anmopeiicteue
kapOoHaToB ¢ kucioramu. 30. [TonyueHue
ruapokcunaa xene3a(lll). 31. BzaumonelictBue
xKenesa ¢ pactBopoM cyibdara menu(Il)

Cocmasnsimes MOJICKYIISIPHBIC, TIOJHBIC U COKPAEHHBIC
HMOHHBIC YPABHCHHMS pEaKIUi C y9acTHEM COJICH.
Apeymenmuposams BO3MOXKHOCTh MPOTCKAHHUS pPEeaKIIUi
C yJacTHEM coJiel Ha OCHOBe mpaBuia beproiie.
1Ipo6ooump ONBITHI, IOATBEPKIAIOIINE XUMUICCKHE
CBOICTBa COJICH, C COOJIFOICHUEM IIPABHIT TEXHUKH
0€30IaCHOCTH.

Habniooams u onucviéams peakuuu ¢ y4acTueM colieit

C IIOMOLIBIO PYCCKOI'O (pO,Z[HOl"O) SA3bIKa U A3bIKa XMMHNHU

7112 [Tonstue o ruaponuse | ['uaponn3 kak 0OMEHHOE B3aMMOJICHCTBHE COJICH C Yemanaenueams 3aBUCUMOCTB MEKIY COCTABOM COJIM U
coneu BOJIOH. ['MpOJIN3 COMM CHITBHOTO OCHOBAHHUSI U XapaKkTepoM e€ THAPOIIH3a.
cnaboit kucnothl. ['maponus conu ciaboro Ananuzuposams cpeny pacTBOpa COIH C TOMOIIBIO
OCHOBAHUS ¥ CUJIBHOM KHCIIOTBI. BomopoaHbIit WH/INKAaTOPOB.
nokasareinb (PH). IIpoeno3uposams THII THAPOJIN3A COJM HA OCHOBE aHAIN3a
Jemoncrpanun. OnpeneneHue xapakrepa cpeapl B | €€ Gopmybl
pacTBopax cosei
8/13 Ilpakmuueckas CBoiicTBa KHUCIOT, OCHOBaHUM, OKCUIOB U COJIEH B Ymems obparatbest ¢ 1a00paTOpHBIM 000PYIOBaHHEM
paboma 1. Pemenue CBETE TEOPUHU AIEKTPOIUTUIECKON TUCCOLIUAIIUU W HarpeBaTelbHBIMH PUOOPAMH B COOTBETCTBUU
OKCIIEPUMEHTANBHBIX | M MPEACTAaBICHUN 00 OKHCIUTEIBHO- C TIpaBUIIaMU TEXHUKU OE30MMaCHOCTH.
3a/a4 1o TemMe BOCCTAHOBUTEBHBIX PEAKIUIX Habniooams cBOWCTBA IEKTPOIUTOB.
«DQNeKTpoIuTHIeCcKas Habniooams u onucviéams peakiiuu ¢ y4acTueM
JTUCCOITUAITUS AIIEKTPOJIUTOB C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WU
POJTHOTO) SI3BIKA U S3bIKA XUMHH.
Dopmynuposamb BHIBOABI TIO Pe3yIbTaTaM MPOBEAEHHOTO
IKCIIEPUMEHTA
9/14 O06001IeHre U crucTeMaTU3alrs 3HaHUK TI0 TeMe « XUMUYECKUE PEeaKIIMK B PACTBOPAX AIICKTPOIIUTOBY
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10/15

Koumponvnas paboma 1 no temMe «XUMHUYECKUE PEAKIIMH B PACTBOPAX JIEKTPOIUTOBY

HemeTanabl 4 ux coenHeHus (23 4)

1/ 16 O61as CtpoeHue aTOMOB HEMETAJIJIOB M MIX MTOJIOYKEHUE B ObwsicHsamb, YTO TAKOE HEMETAJIIIEI.
XapaKTEPUCTHKA MepUOANYECKOM cucteme. Psin Xapaxmepuzo6amb XUMHUYECKHE dJIEMEHTHI — HEMETAJUIBI U
HEMETAJIJIOB AIEKTPOOTpHUIIaTeIbHOCTU. KprcTamnnaeckue CTpoeHHe, (PU3NYECKre U XUMHUUIECKUE CBOKMCTBA MPOCTHIX
pPEmETKY HEMETAIIIIOB — MPOCTHIX BEIIECTB. BEIISCTB — HEMETAJIIOB.
dusnueckue cBoiicTBa HeMeTaIoB. O0IIHE ObwsicHamb 3aBUCUMOCTL OKUCIUTEILHO-
XUMHUYECKHUE CBOMCTBA HEMETAIIJIOB: OKUCIUTEBHBIC | BOCCTAHOBUTEIBHBIX CBOWCTB (MU NpedCcKa3vléamy
M BOCCTaHOBHUTEILHEIE. CBOMCTBA) AJIEMEHTOB-HEMETAIIIOB OT MX ITOJIOXKEHUS B
JemoncTpauuu. Koyutekius HemMeTtauioB. Moenu | MepuoAMIECKON CHCTEME XUMHYECKHX 2JIEMEHTOB
KPUCTALIMYECKUX PENIETOK HEMETAITOB: aToMHbIe U | JI. 1. Meneneena.
MoJeKysipHble. O30HATOp M MPUHIUIIBI €r0 PadoThl. | Yemanasnusamps NIPUUUHHO-CIIEICTBEHHBIE CBA3U MEXKIY
['openue mpocThIX BEIIECTB — HEMETAJIOB: CEPBI, CTPOCHHEM aTOMa, XMMUYECKOU CBSA3BIO, TUTIOM
dbocdopa, TpeBecHOTO yriast KPUCTAJUTMYECKON pemETKH HEMeTallJla M €T0 COCIMHCHUH U
(bu3MYECKUMU CBOMCTBAMU JAHHOTO HEMETAIIa U €ro
CO€OUHEHMH.
Jloka3bl6ambOTHOCHTEIBHOCTD MTOHATHH «METaJLI» U
«HEMETAJLI»
2/17 Oomas I"aymoreHsl, cTpoeHUE UX aTOMOB M MOJIEKYI. Xapakmepuzoeams CTpoeHUE, PU3NUECKUE U XUMUYECKHE
XapaKTepUCTHKA du3nyeckre U XMMUYECKUE CBOMCTBA TaJIOTeHOB. CBOICTBa, MOJIy4eHNE U MPUMEHEHUE raJoreHOB B IIJIaHE

ynemMeHToB VIIA-
TPYIIIbl — TaJIOT€HOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB rajlOT€HOB B
3aBUCUMOCTH OT UX MOJIOXKEHUS B IEPUOINYECKON
cucteMe. HaxosxieHue rajioreHoB B IPUPOJAE U UX
nony4yeHue. buonornueckoe 3HaueHue u
MIPUMEHEHUE TraJOreHOB.

Jemoncrpanun. OGpasifbl raloreHOB — MPOCTHIX

00I111er0, 0COOEHHOT0 U €TMHUYHOTO.

Yemanaenueams MpUYMHHO-CIICICTBEHHBIC CBSA3H MEXTY
CTPOCHUEM aTOMa, XUMHUYECKOU CBSA3BIO, TUTIOM
KPUCTAJUTUIECKOHN PEIIETKU Y TAJIOTEHOB U (PU3UUIESCKUMU U
XUMHYECKUMH CBOMCTBAMHU DTHX BEIIECTB
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BCIICCTB. B3aHMOﬂCﬁCTBHe TaJIOr€HOB C ME€TaJlllaMU.

BriTecHenue xsiopom 6poma KM HOJa U3 pacTBOPOB

UX coJiel
3/18 Coenunenus ["anoreHoBOIOPOIBI 1 COOTBETCTBYIOIINE UM Xapaxmepuzoeams C UCIIOJIB30BAHUEM PYCCKOTO (POJIHOTIO)
rajloreHoB KHCIIOTBI: TUIABUKOBAsI, COJIsSIHAsI, OPOMOBOIOPO/IHAS, | SI3bIKA U A3BIKA XUMHUH COCTaB, (PU3NUECKHE U XUMHUECKHE
nonoBonopoanas. ['anmorenuasl. KauectBenHble CBOIICTBa, MOJIy4€HHE U MPUMEHEHUE COSAMHEHUN
peakiuu Ha ranoreHu1-uonsl. [Ipumenenue raJloreHOB.
COEIMHEHHI raJlOreHOB. Ha3zvieams coenvuenus raaoreHoB 1no ¢popmyine u
Jdemouncrpanus. Konekuus npupoaHbIx cocmasgnsims GOPMYIIBI 110 UX HA3BAHUIO.
COEIMHEHHH XJI0pa. Yemanasnueams npuYMHHO-CIIEICTBEHHBIE CBSA3H MEXKIY
JlaGoparopubiii onbIT. 32.Pacnio3naBanue XUMHUYECKOH CBSI3bIO U TUIIOM KPUCTAJUIMYECKOU PEIIETKHU B
raJloreHuI-HOHOB COCTMHEHUSIX TAJIOTCHOB U (PU3UYECKUMH U XUMHUECKUMU
CBOICTBaMH STUX BEIECTB.
IIposooumy, HabarwOams U OnUCLIBAMb XUMUYCCKUN
HKCIEPUMEHT IO PACIO3HABAHUIO T'aJIOT€HUI-UOHOB C
co0JTI0/IeHHEeM IIPAaBUJI TEXHUKH OE€30MaCHOCTH.
Buvinonnamu pacdéTel o XUMUYECKUM GOpMyIaM U
YpaBHEHUSM PEAKIUi, MPOTEKAOIINX C Y4aCTHEM
COCIMHEHUH T'aJIOTEHOB
4/19 IIpaxmuueckas ComnsiHast KMCIIOTAa KaK CWJIBHBIN JIEKTPOJIUT. Ymems obpamarecs ¢ 1a00paTOpHBIM 000PYIOBAaHUEM U

paboma 2. zyuenue
CBOICTB COJIIHOU
KHACJIOTBI

Tunuynasie pCaKkuu KUCJIOT, XapaKTCPHBIC IJIA
COJISTHOM KHMCJIOTBI: B3aUMOJICHCTBHE C MCETalJlaMu,
OCHOBHBIMH H aM(bOTepHBIMH OKCHJaMH,
OCHOBAHUSAMH U aM(I)OTepHLIMI/I THUAPOKCUAAMU,
consmu. KauecTBeHHas pCaKknug Ha XJIOPUI-UOH

HarpeBaTeNIbHBIMU MPUOOpPAMHU B COOTBETCTBHH C
MpaBUJIaMU TEXHUKH 0€30MacHOCTH.

Habniooams cBOWCTBA 2IEKTPOIUTOB U MIPOUCXOISIINX C
HUMU SIBJICHUH.

Habniooams u onucviéams peakiiuy ¢ y9acTueM
AJIEKTPOJIUTOB C IOMOIIBIO PYCCKOTO (POHOTO) SI3bIKA U
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A3bIKa XUMUH.
@opmynuposamb BHIBOABI IO Pe3yJbTaTaM MPOBEAEHHOTO
HKCIIEPUMEHTA

5/20 Oo6mas OOm1as xapakTepucTrka 31eMeHToB VIA-Tpymnmsl. Jasams 001IYyI0 XapaKTEPUCTHKyaTOMaM, IPOCTHIM
XapaKTepUCTHKA Cepa B ipupozeu e€ mosydeHne. AJUIOTPOITHbIE BEIIECTBAM U COCIMHEHUSM XAIbKOT'€HOB B 3aBUCHUMOCTH OT
aneMeHToB VIA- MOJU(UKAIIIH CEPhI U UX CBOWCTBA. XUMHYECKUE UX TIOJIOKCHUS B IEPUOTNUECKON CUCTEME.

TPYIITBI — CBOWCTBA CEpHI U €€ IPUMEHEHHE. Xapakmepuzoeams CTPOCHUE, AJTUIOTPOIINIO, PU3UUECKUE U

xaspkoreHos. Cepa JdemoHcTpanuu. BzaumoaeiicTBue cepsl ¢ XUMHUYECKHE CBOMCTBA, ITOJIy4YEHUE U IPUMEHEHUE CEPBI.

MeTajuiaMu. ['opeHune cepsl B KUCIOpOIe Yemanaenueams npuuMHHO-CIICICTBEHHBIE CBS3H MEXTY
CTPOCHHEM aTOMa, XUMHUYECKOU CBSA3BIO, TUIIOM
KPUCTAJTHIECKOHN PEIETKH cephl U e€ PU3NIECKUMH U
XUMHUYECKHIMHU CBOWCTBAMH.
Bvinoansams pacy€Thl 10 XUMHUYECKUM (QOpMYIIaM U
YpaBHEHHSIM PEAKINHN, MPOTEKAIOIINX C YYACTHEM CEpHI.
IIposooumy, Habarwoams 1 onucvLI8AMb XUMUIECKUN
HKCIIEPUMEHT 110 TOPEHUIO CePBI Ha BO3yXE U B KUCIOPOJIE
C COOJTIOZICHNEM TTPaBMII TEXHUKH 0€30TacCHOCTH
6/ 21 CepoBojopon u CepoB0oOpOI: CTPOCHHUE MOJIEKYJIBI, (hu3ndeckue u | Xapakmepuzoeams ¢ UCIIOIH30BAHUEM PYCCKOTO (POIHOTO)

cynb(uabI

XUMHUYECKHE CBOICTBA, MTOJIyY€HUE U 3HAUECHHUE.
CepoBonoponHas kuciora. Cynbhuasl U ux
3HaueHue. JIIoMuUHOPOPBHL.

Hemoncrpauuu. Komtekius cynbQuaHbIX Py/I.
KauecTtBeHHas peakuus Hacyab(uI-MOH

SI3bIKA U SI3bIKA XUMHUH COCTaB, (PU3UYECKUE U XUMUYECKUE
CBOICTBA, MTOJYYECHUE U TPUMEHEHUE COCTMHEHUI CEPBI B
CTETICHU OKHUCIICHUS —2.

Haszvieams coenuHeHuns cepbl B CTENIEHU OKUCIICHUS —2 110
bopmyne u cocmasnams GOPMYIIBI IO UX HA3BAHUIO.
Cocmasnsimes MOJIEKYJIIPHBIE M HOHHBIE YPABHEHHS
peaKkuuii, XapakTePU3YIOIIHEe XUMUYECKHE CBOMCTBA
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COCJIMHEHUH CEphl B CTEIIEHU OKUCIICHUS —2.

Onucvieamsb MPOIECCHI OKUCICHHUS-BOCCTAHOBIICHHUSI,
onpeodeisimb OKACINUTETh U BOCCTAHOBUTENb H COCMABIIAMb
AJICKTPOHHBIN OAJIAHC B PEAKITUAX C YIACTHEM CEPHI B
CTENEHU OKUCIICHHS —2.

Yemanasnueams TpuIMHHO-CIIEACTBEHHBIE CBSA3H MEXTY
XUMHUYECKOHN CBSA3BIO U TUIIOM KPUCTAUIMUECKOU PEIIETKH B
COCTMHCHUSAX CepPhl M PU3HUCCKUMU U XUMHUYCCKUMHU
CBOMCTBaMH 3THX COeIUHEHHI

7122

Kucnopoausie
COCJIMHECHHS CePhI

Oxcun cepri(IV), cepaucras kucnorta, CyiabQUTHL.
KauecTtBeHHas peakuus Ha CylIb(UT-HOH.

Oxcun cepri(VI), cepHas kucnota, cyabhaTsl.
Kpucrannoruapatsl. KauecTBennast peakuus Ha
Cyib(aT-1oH.

Jemoncrpanun. OGeciBeUrBaHie OKPAIIEHHBIX
TKaHEH U I[BETOB CEPHUCTHIM T'a30M.
B3auMozeincTBre KOHLIEHTPUPOBAHHOM CEPHOM
KHCIIOTHI ¢ Meqpi0. OOyrnuBaHue OpraHuYecKuX
BEILIECTB KOHIEHTPUPOBAHHON CEPHOU KHUCIOTOM.
JlaGopaTopuslii onbIT. 33. KayecTBeHHbIE peakluu
Ha CyJb(aT-HOHBI

3anucvieams HOpMYIIBI OKCUIIOB CEPBI, HA3bI8AMb UX,
ONUCHIBGAMb CBOMCTBA HA OCHOBE 3HAHHI O KHCJIOTHBIX
OKCH/JIaX.

Xapaxmepuzoeams ¢ HCTIOIL30BAaHUEM PYCCKOTO (POTHOTO)
SI3bIKA U SI3bIKa XUMHUH COCTaB, PU3NUCCKUE U XUMUYCCKHE
CBOWCTBA CEPHOM KUCIIOTHI KaK 3JICKTPOJIUTA.

Cocmaensims MOJICKYJISIPHBIC ¥ HOHHBIC YPaBHEHUS
peaKInii, XapaKTePU3YIOIINX XUMUIECKAE CBOUCTBA CEPHOM
KHCJIOTHI.

PacnosznasamucynbhaT-noHbI.

Xapaxmepuzoéams C UCTIONB30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKa XUMHUU CBOMCTBA KOHIICHTPUPOBAHHOU
CEPHOI KUCIIOTHI KaK OKHCITUTEJIS.

Cocmaesnams ypaBHEHUS! OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUI METOIOM DJIEKTPOHHOTO
OamaHca.

Bvinoansims pacy€Thl 10 XUMHUECKUM (popMyIiaM u
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YpaBHEHUSAM PeaKIuil, MPOTEKAIOIINUX C YIaCTUEM CEpHOM
KHCIIOTBHI.
Habniooams u onucviéams XUMUYECKUI SKCTIEPUMEHT

8/23 Ipaxmuyeckas CepHasi KUCJIOTA KaK CHUJIBHBIN JIEKTPOJIHT. Ymemw obpamiarecs ¢ 1a00paTOpHBIM 000PYIOBAaHUEM H
paboma 3. zydenne | TunuyHble peaKkiyy KUCIOT, XapaKTEPHBIC JJIs HarpeBaTeIbHBIMH TPUOOPAMH B COOTBETCTBHUH C
CBOWCTB CEpHOM pa30aBICHHON CEPHOM KMCIOTHI: B3aMMOJICHCTBHE C | NIPABUJIAMH TEXHUKHU 0€30TaCHOCTH.
KHUCJIOTBI METaJUIaMU, OCHOBHBIMHU ¥ aM()OTEPHBIMH Habnrwooams cBOMCTBA DIIEKTPOJIUTOB U TPOUCXOISIIUX C
OKCHJIaMH, OCHOBAaHHUSMHU ¥ aM()OTECPHBIMU HUMH SIBJICHUU.
THIIPOKCUIaMH, coyisiMu. KauecTBeHHas peakiust Ha | Habniodams v onucvléams peakiiuy ¢ y94acTueM
cynbdar-uoH AJIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIH
POJIHOTO) SI3bIKA U SI3bIKA XMMUHU.
Dopmynuposamp BBIBOBI TI0 pE3yJIbTaTaM MPOBEIAEHHOTO
IKCIIEPUMEHTA
9/ 24 Obmas OO01as xapakTepucTUKa 3JIEMEHTOB V A-TpYIIIbL. Jlasamw 00111yI0 XapaKTEPUCTUKYaTOMaM, IPOCTHIM
XapaKTepUCTHKA A3OT, CTpoeHHEe aTOMa U MOJIEKYIIbI a30Ta. BEIIECTBAM U COETMHEHUSIM d1IeMeHTOB VA-TpyNIibl B
XUMHYECKHUX duznyeckue U XMMHUYECKHE CBOICTBA U 3aBHCHMOCTH OT MX MOJIOKEHUS B IEPUOANUECKOI cucTeMe.

2J1eMEHTOB VA-
rpynnsl. A30T

IIPUMEHEHHE a30Ta. A30T B IPUPOJE U €T0
Ouosiornyeckas poJib.

JemoncTpanun. /[uarpamma «CocTas Bo3gyxa».
Buneodpparments! u cnaiiasl «lItnusu 6azapbi»

Xapaxmepuzoeams C UCTIONB30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKa XUMHUU CTPOCHHE, PU3NICCKUC U
XHUMHUYECKHE CBOWCTBA, MOJyYCHHE U IPUMECHEHHUE a30Ta.
Haszviéams coeqHEeHUs a30Ta M0 GOPMYIIe U cOCmasisino
(bOpMYITBI TT0 UX HAa3BaHHIO.

Yemanasnueams TPUUMHHO-CIIEACTBEHHBIC CBSI3H MEXKIY
CTPOCHHEM aTOMa U MOJICKYJIbI, BUJIOM XUMUYECKOM CBSI3H,
TUTIOM KPHCTAJTMUECKON PEIIETKH a30Ta U €ro
(U3NIECKUMU ¥ XUMUYECKHMH CBOMCTBAMH.

Bvinoansims pacy€Thl 10 XUMHUECKUM (popMyIiaM u

61




YpaBHCHUAM peaKuHﬁ, IMPOTCKAOIIKUX C YHYaCTHEM a30Ta

10/25

Ammuaxk. Coiu
AMMOHUS

AMMHaK, CTpOCHUE MOJICKYIIbI U (PU3UYECKHE
CBOMCTBAa. AMMHUaYyHas BOJIa, HAIIATBIPHBIN CIUPT,
ruapar aMMHaka. JJOHOpHO-aKLENTOPHBIN MEXAHU3M
o0pa3oBaHUs CBSI3U B KATHOHE aMMOHHMSI.
BoccranoBurenbHbIE CBOIICTBA aMMHUaKa.

Conu ammoHMS U X npuMeHeHue. KauecTBeHHast
peakiys Ha KaTHOH aMMOHMUSL.

Jemouncrpauumn. [lonydyenue, cobupanue u
pacno3HaBaHue ammuaka. Paznoxxenue nuxpomara
aMMOHUSL.

JlaGopaTopHublii onbIT. 34. KauecTBeHHas peakius
Ha KaTHOH aMMOHUS

Xapaxmepuzoeams C UCTIOJIB30BAHHEM PYCCKOTO (POJTHOTO)
SI3bIKA U S3bIKA XMMHH COCTaB, CTPOSHUE MOJICKYJIBI,
(bu3HYECKrEe U XUMUIECKHE CBOMCTBA, IMOTYYCHHE U
MPUMEHEHHE aMMHUaKa.

Hasvieéamwv comn aMMoHus 110 HOPMYJIaM U COCMAGIAMb
(bOpMYIIBI 110 UX Ha3BAHUSIM.

3anucvieams MOJIEKYISIPHBIE U HOHHBIC YPAaBHEHUS
pEaKIMii, XapaKTePU3YIOIINX XUMUYECKAE CBOMCTBA
aMMHaKa M COJIel aMMOHHUS.

Cocmasnsims ypaBHEHHUS] OKHCIUTENBHO-
BOCCTAHOBUTEIIbHBIX PEAKIUI C Y4aCTHEM aMMHaKa ¢
MOMOIIBIO0 METOJIa STIEKTPOHHOTO OanaHca.
Yemanasnueams mpuYMHHO-CIIEICTBEHHBIE CBSA3H MEXKIY
BUJIOM XUMHUYECKON CBSI3H, TUTIOM KPUCTAILTHIECKON
PEIIETKH B aMMHUAKE U COJISIX aMMOHUS M (PU3NIECKUMU U
XAMHYECKHMU CBOHCTBAMM ITHX BEIIECTB.

1Ipogooumy, HabOOaMb N ONUCLIBAMb XUMUYECKHIA
HKCIIEPUMEHT M0 PACIO3HABAHUIO HOHOB aMMOHHUS C
coOroIeHHEe MPaBUJI TEXHUKH 0€30MacHOCTH.
Buvinonnsamo pacdéTel 10 XUMUYECKUM GopMyiaM U
YpaBHEHUSM PEAKIUH, MPOTEKAOIIUX C YIaCTHEM aMMHaKa

62




11/26 Ilpakmuueckas [Tonyuyenue, coOupanue u pacrno3HaBaHue aMMHaka. | I[loryuams, cooupams U pacno3Hasams aMMHUaK.
paboma 4.1lonyuenue | M3yueHne pacTBOPUMOCTH aMMHaKa B BOJIC U Obpawamucs ¢ 1abOPaTOPHBIM 000PYIOBAaHHEM U
aMMHaKa U M3y4CHUE | XapaKTePHCTUKA OCHOBHBIX CBOWCTB rUjpara HarpeBaTeIbHBIMH TPHUOOPAMH B COOTBETCTBHUH C
€ro CBOICTB ammuaka. KadecTBeHHas: peakiys Ha KaTHOH NpaBUJIAMU TEXHUKHU 0€30T1aCHOCTH.
aMMOHHUS Habnrwoams u onucviéams XAMHYECKUI SKCIIEPUMEHT C
MIOMOIIIBIO PYCCKOTO (POJTHOTO) SI3bIKA U SI3bIKA XMMHHU.
Dopmynuposams BBIBOBI TI0 pE3yJibTaTaM MPOBEAEHHOTO
IKCIIEPUMECHTA.
Compyonuuams B mipoliecce yueOHOro B3aUMOJICHCTBHS
npu paboTe B rpyrmax
12/27 Kucnoponusie Oxcupl a30Ta: HECOIE0OPa3yIOLIUe U KIUCIOTHBIE. Xapaxmepuzoéams C UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO)
COCIMHEHUS a30Ta. A3oTHCTasi KHCIIOTAa M HUTPUTHI. SI3bIKA U SI3bIKa XUMHUH COCTaB, PU3NUCCKUE U XUMUYCCKHE
Oxkcupsl a3oTa. JemoncTpanun. Bzaumonelictsue CBOWCTBA, MTOJIyYCHHUE U IIPUMECHEHUE OKCHUJIOB a30Ta.
KOHIIEHTPUPOBAHHOMN a30THOMN KUCIIOTHI C MEJIBIO. Cocmasnsims MONEKYIAPHBIE U HMOHHBIE YPABHEHUS
I'openune u€puoro nopoxa. Pasnoxxenue Hutpara peaxiui, XxapakTepu3yIOINX XUMHUECKHUEe CBOICTBA
KaJiusl ¥ TOPEHUE APEBECHOTO YTOJIbKa B HEM. OKCHJIOB a30Ta.
Yemanasnueams mpUYMHHO-CIIEICTBEHHBIE CBSA3H MEXKIY
13/28 Kucnoponnsie A3OTHas KUCIOTa, €€ MoJyueHHe U CBOKCTBA. BUJIOM XUMHUYECKON CBSI3H, TUTIOM KPUCTAILTHYECKON

COCIMHCHUA a30Ta.
A30THas KucCIoTAa.

Hurpartsr.

Jdemoncrpauuu. Bzaumoneiicteue
KOHLEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEZIBIO.
I'openne u€pHoro nopoxa. Pasnoxxenne Hutpara
KaJIusl ¥ TOPEHUE IPEBECHOTO YTOJIbKA B HEM.
JlaGopaTopuslii onbIT. 35. XuMH4ecKre CBONCTBA
a30THOM KHUCJIOTHI KaK JJIEKTPOJIUTA

PEMIETKH B OKCUAX a30Ta U UX PU3NIECKUMU U
XUMHYECKHUMHU CBOMCTBAMHU.

Xapaxmepuzoeams C UCTIONB30BAHUEM PYCCKOTO (POIHOTO)
SI3BIKA U S13bIKA XUMHUH COCTaB, (PU3NUECKHE U XUMHUECKUE
CBOMCTBA a30THOM KHUCIJIOTHI KaK AJIEKTPOIUTA U €€
MIPUMEHEHUE.

3anucvieams MOJEKYISIPHBIE U MOHHBIE YPABHEHUS
peakiuii, XapaKTepu3yIolue XUMUYECKUE CBOMCTBA
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A30THOM KUCJIOTHI KaK JICKTPOJIUTA.

IIposooumy, HabarwOamv U OnUCLIBAMb XUMUIECKUN
AKCIIEPUMEHT, XapaKTEPU3YIOIIHNI CBOMCTBA a30THOM
KHCJIOTBI KaK 3JIEKTPOJIUTA, C COOIIOICHUEM MTPaBUIT
TEXHUKHU 0€30I1aCHOCTH.

Xapaxkmepuz06amva3z0THYIO KUCIOTY KaK OKACIUTEb.
Cocmasnsims ypaBHEHHUS] OKHCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIIUH, XapaKTePU3YIOLIIX
XAMHYECKHE CBOMCTBA a30THOM KHCIOTHI KaK OKUCIIMTENS, C
MTOMOIIIBIO METO/1a AJICKTPOHHOTO OajiaHca.

IIposooumy, HabarwOamv U OnUCLIBAMb XUMUICCKUN
AKCIIEPUMEHT, XapaKTEePHU3YyIOIINN CBOMCTBA a30THOM
KHMCJIOTHI KaK OKHCIIUTENIS, C COOIFOICHUEM TTPaBUI TEXHUKH
0e30macHOCTH

14/29

®docdop u ero
COCIMHEHUS

®ocdop, ctpoenune atoma u amutorponust. ochuabr.
®ochun. Oxeun pochopa(V) u pochopnas
kuciora. Pocdarsl.

JemoncTpamuu. OOpa3ipl IPUPOIHBIX COSTHHEHHN
docdopa. I'openne pochopa Ha Bo3ayxe U B
kuciopoze. [lonydenue Genoro pocdopa u
UCTIBITaHHUE €TO CBOMCTB.

JlaGoparopusiii onbIT. 36. KadecTBeHHas peakuus
Ha QocdaT-uoH

Xapaxmepuzoéams C UCTIONB30BAHUEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKa XUMUU CTPOCHHE, AIUIOTPOIHIO, (PU3NICCKHE
Y XUMHUYECKUE CBOMCTBA, TIOJYUYCHUE U TPUMEHEHHE
docdopa.

CaMOCTOSATEBHO OnuUChl6ams CBOUCTBA OKCUJIA
docdopa(V) Kak KUCIOTHOTO OKCUA U CBOMCTBA
dbocopHOIi KUCTOTHI.

Hnnrocmpuposams corictBa okcuaa dhocdopa(V) u
bochopHOI KUCITOTHI YPAaBHEHUSIMH COOTBETCTBYIOIINX
peaKuui.

1Ipogooumy, HabIOOaMb U ONUCLIBAMb XUMUYECKHHA
HKCHEPUMEHT C COOJIOCHUEM MPABHIT TEXHUKHU
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0€301MacHOCTH.
Pacnosznasamsdochar-nons

15/30 Oo6mas OOm1ast xapakTepucTHKa 31eMeHTOB |V A-rpymis: Jasams 001IYyIO0 XapaKTEPUCTHKY aTOMaM, IPOCTHIM
XapaKTepUCTHKA OCOOCHHOCTH CTPOCHHUS aTOMOB, IIPOCTHIX BEIIECTB U | BEHIECTBAM M COCIMHEHUSIM dJIeMEeHTOB [V A-rpynisl B
anemeHToB |V A- COEIMHEHUI B 3aBUCUMOCTH OT IOJI0KEHUS 3aBUCUMOCTH OT UX IOJIOKEHHSI B IEPUOINIECKON CUCTEME.
TpYIIBEL. YTIepos 9JIEMEHTOB B MIEPHOAMYECKON CUCTEME. YTIEpO/I. Xapakmepuzo6ams ¢ UCTIOIB30BAaHUEM PYCCKOTO (POTHOTO)

KpyroBopor yriepona B npupojie. AJUIOTPOIHbIE SI3bIKA U SI3bIKA XUMUH CTPOCHHE, AJUIOTPOTHIO, (PU3UUECKUE
Moaudukanyu: anmas, rpadput. AMOpQHBINA 1 XUMHYECKUE CBOMCTBA, TIOJyYEHUE U TPUMCHCHHE
YIJIEPOJI: CaXka, APEBECHBIN YTrojb. AACOpOIus. aMop¢HOTO yriieposa.
XHUMUYECKUE CBOKCTBA yTJIEpOa. CpasHusamsb cTpOCHUE M CBOMCTBA aiMasa U rpadura.
Kokcoxummueckoe Ipou3BOJCTBO M €r0 NPOoAYKIHs. | Onucvliéams OKACIATEIBHO-BOCCTAHOBHTEIBHBIE CBOMCTBA
KapOupr. yriiepoza.
demoncrpauuu. Komiexkius «O0pasisl npupoassix | Ilposodums, Habaoodams U ONUCHIBAMb XUMUYECKUI
coeguHenuit yrinepoaa». [Toptper H. 1. AKCIIEPUMEHT C COOJIIOICHUEM MPABHII TEXHUKU
3enuHCcKoro. [Tormonienrne akTHBUPOBAHHBIM YIIIEM | O€30MTaCHOCTH
PacTBOPEHHBIX BEIIECTB WJIM ra30B. Y CTPOIMCTBO
MPOTHBOTa3a

16/31 Kucnoponusie Oxkcun yrinepona(Il): ctpoenue MonekyIsl, Xapaxmepuzoeamu ¢ UCTIOIB30BAHUEM PYCCKOTO (POIHOTO)

COEIMHEHMS yriepoaa

noydeHue u cBoiictBa. Oxcun yraepoaa(IV):
CTPOEHHE MOJIEKYJIbI, IOJy4YE€HUE U CBOMCTBA.
VYronbHas kucinoTa. Coiau yroJabHON KUCIOTHI:
KapOOHATHI U THAPOKAPOOHATHI. TexHnUeckas u
nuuieBas coja.

JlabopaTopuslii onbIT. 37. [lonydenue u
CBOMCTBA YTOJbHOU KUCIOTHI. KauecTBeHHas

peakius Ha KapOOHAT-HOH.

SI3bIKA U SI3bIKa XUMHUH COCTaB, (PU3UYECKUE U XUMUYECKHE
CBOICTBA, MTOJYYE€HUE U TPUMEHEHUE OKCHJIOB YIJIEPO/Ia.
Yemanaenueams NpuUMHHO-CIEACTBEHHBIE CBSA3U MEKY
BHUJIOM XUMHUYECKOU CBS3U U TUIIOM KPUCTAJUTMYECKOU
PEMETKY BOKCHIAX yriepoa u uX (PU3nIeCKUMH U
XUMHUYECKHUMH CBOMCTBAMH, a TAK)KE TPUMEHEHHEM.
Cobnro0ame paBuIia TEXHUKU O€30MaCHOCTH NPU

HUCITIOJB30BaHHUH IICYHOI'O OTOIIJICHUA.
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Oxa3viéams MIEPBYIO TIOMOIIIb ITPU OTPABJIEHUN YTrapHBIM
ra3oM.

Xapaxmepuzoeams C UCTIOIB30BAHUEM PYCCKOTO (POJIHOTIO)
A3bIKA U A3bIKA XUMHH COCTaB, (PU3NUECKHE U XUMHUECKHE
CBOIICTBa, MOJIy4€HHE U MPUMEHEHUE YTOJIbHON KUCIOTHI U
e€ coselt (kapOOHATOB U TUAPOKAPOOHATOB).
Hnnrocmpuposams 3aBUCUMOCTb CBOMCTB COJIEW YrOJIbHON
KHCIIOTHI OT UX COCTaBa.

IIposooumy, HabarwOamv U OnUCLIBAMb XUMUYCCKUN
HKCIIEPUMEHT C COOJIIOICHUEM TIPABHIT TEXHUKH
0€301MacHOCTH.

Pacnosznasamy xapOOHAT-HOH.

Buvinonnamu pacdéTel 0 XUMUYECKUM GopMyIaM U
YpaBHEHUSM PEaKIUi, MPOTEKAIOIINX C Y4aCTHEM
COCIMHEHUH yriiepoaa

17/32

Ilpaxmuueckas
paboma 5.1lonyuenue
YTJIEKUCIIOTO Ta3a !
H3YyYEHHUE ETO CBOMCTB

[Tony4yenue, cobupanue 1 pacrio3HaBaHHe
yIJIEKUCIoro rasa. Misyuenue pacTBOpuMocTu
YIJIEKUCIIOTO Ta3a B BOJE M XapaKTEPUCTUKA
KHMCJIOTHBIX CBOMCTB YTOJIbHOW KHUCIIOTHI.
KayecTBeHHas peakiys Ha KapOOHaT- U
I'HJIpOKapOOHAT-MOHBI

Tlonyuamo, cobupams 1 pacno3Haeamy yriIeKUCIBIN ras3.
Obpawamuca ¢ 1abOpaTOPHBIM 000PYAOBAaHUEM U
HarpeBaTelbHBIMU TPUOOPAMU B COOTBETCTBHUU C
IpaBUIaAMU TEXHUKHU 0€30MacCHOCTH.

Habniwooams 1 onuceiéams XAMUYECKUH SKCIEPUMEHT C
MIOMOIIBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA XMMMUU.
Dopmynuposams BEIBOABI 10 pe3yJibTaTaM MPOBEAEHHOTO
HKCHIEPUMEHTA.

Compyonuuams B iporiecce yueOHOT0 B3aMMOJICHCTBHS
npu paboTe B rpymmax
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18/33

Kpewmuuii u ero

erMHHﬁ, CTPOCHHUEC €T0 aTOMa U HAXOXKXACHUEC B

Xapaxmepuzoeams C UCTIOJIB30BAHUEM PYCCKOTO (POJIHOTIO)

COETMHEHUS npupoae. CpoiictBa kpeMHusl. CUITMIUABI M CUJIaH. | SI3bIKA U A3bIKa XUMUHU CTPOCHHUE aTOMOB U KPUCTAJLIOB,
Oxkcun kpemaus(IV). KpemaueBas kuciora u e€ (bU3UYEeCKHe U XUMUYECKUE CBOMCTBA, TOJyYCHHUE U
COJIH. MPUMEHEHHUE KPEMHHUSI.
Jemouncrpanun. Komtekuus «O06pa3ibl OpUpOIHBIX | Yemanasnusams NpUUNHHO-CIEICTBEHHBIE CBA3U MEXKIY
coequHeHnH kpeMHus». Komieknus crekia, CTPOEHHEM aTOMa, BUJIOM XUMUYECKOU CBSI3U, TUIIOM
KepaMUKHU, [IEMEHTA U U3JIENIUN U3 HUX. KPUCTAIIIMYECKON PEIIETKN KPEMHHUS U €r0 (PU3HMUECKUMU U
JlabopaTopuble onbIThl. 38.I1ponyckanue XUMHYECKUMHU CBOMCTBAMH.
YIIIEKUCIIOTO T'a3a Yepe3 pacTBOp CUIIMKATa HATpUsl | Buinonnams pacuéThl 0 XUMUYECKUM GopMyIaM U
YpaBHEHUSM PEaKIUi, MPOTEKAOIIUX C YIaCTHEM KPEMHUS
U €r0 COeAMHEHU.
Xapaxmepuzoéams C UCTIOIB30BAHUEM PYCCKOTO (POJIHOTO)
A3bIKA U A3bIKA XUMHUH COCTaB, (PU3NUECKHE U XUMHUECKHE
CBOIICTBa, MOJIyY€HHE U MPUMEHEHUE COSMHEHHUI KPEMHUSI.
Cpaenusamv TUOKCHUIBI YIIIEpOAa U KPEMHUS.
Onucvléams BaXXHEHNIINE TUIBI TPUPOJHBIX COSAMHEHUI
KPEMHHUS KaK OCHOBHOTI'O 3JIEMEHTA JIUTOC(EPHI.
19/34 CunukaTtHas [IpouzBoacTBo cTekna u nemenTa. llpoaykuus Xapaxmepuzoeamv CUIIMKATHYIO MPOMBIIIIEHHOCTh U €€
MIPOMBILIIEHHOCTh CHWJIMKaTHOM IIPOMBIIUIEHHOCTH: ONITHYECKOE OCHOBHYIO NIPOAYKLIHUIO.
BOJIOKHO, KepamuKka, hapdop, pasuc. Onrtuyeckoe Yemanasnueams ananorun Mexy pa3inuHbIMU OTPACISIMU
BOJIOKHO. CUJIMKATHOM MPOMBILIUIEHHOCTH
JemoncTpanun. Kosuekuus nponykuuu
CIJIMKATHOUM MPOMBIIUIEHHOCTH. BuneodparmeHThI
u cnaitabl «II[pou3BoCTBO CTEKIIA U IEMEHTa»
20/35 [lonyuyenue Hewmerannsl B mpupoae. @pakiiioHHas IEPErOHKA Onucvieams HaXOKIEHNE HEMETAIIJIOB B IPUPOJE.
HEMETAJIJIOB KHJIKOTO BO3JlyXa KakK Croco0 MoyyeHHs Xapakmepuzoseams  (HpaKIIMOHHYIO IEPETOHKY KHJIKOTO
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KHCIIOpo/ia, a30Ta u aprona. [lomyuenue pocdopa,
KpeMHUS, XJI0pa, Uo/Aa. DJIEKTPOIU3 PaCTBOPOB.
Hemoncrpaumnu. Komtexuus «IIpupogneie
COEIMHEHUS HeMETauI0BY». BuneopparmeHTs U
crnaipl «DpakioHHas MeperoHKa KUAKoro
Bo3ayxa». Buneodparmentsr u cnaiiasl «llomydaenue
BOZIOPOJIa, KUCIOPO/Ia U TaJlOTEHOB
ANEKTPOIIUTUIECKUM CIIOCOOOM)

BO3/lyXa KaK COBOKYITHOCTb (PU3NYECKUX MTPOLIECCOB.
Apeymenmupoeams OTHECEHUE MPOIIECCOB MOTyUEHUS
AKTUBHBIX HEMETAJIJIOB K OKUCIUTENbHO-

BOCCTAaHOBUTECIIBHBIM IIpOoL€ECCaM

21/36

[Tonyuenue
BaXKHEUIITHUX
XHUMHYCSCKHX
COETUHEHUN
HEMETAJIJIOB

[TosrydyeHne CepHOI KUCIIOTBI: CBIPBE, XUMU3M,
TEXHOJIOTHYECKAs CXEMa, METOJI KUIISILEro IO,
IPUHLUIBI TEMJI000MeHa, IPOTUBOTOKA U
nupkysanuu. Oneym.

IIpon3BoaCTBO aMMHUaKa: ChIpbE, XUMU3M,
TEXHOJIOTHYECKAsl CXeMa.

Jdemoncrpauuu. Mozenu anmnapaTos s
IIPOU3BOJCTBA CEPHOU KUCIOTHI. MOENb KUIIAIIErO
cios. Mozeib KOJIOHHBI CHHTE3a aMMHUaKa.
Buneogparments! u cnaiiasl «IIponsBoacTso
CepHOM KUCIOTH. BuieopparMeHTs! U ciaaiip!
«IIpousBoncreo ammuakay. Komneknus «Celppé nis
IIOJIyYEHUS CEPHOU KUCIIOTHI»

Xapaxmepuzoeams XUMU3M, CHIPHE, anmapaTypy U HaydyHbIe
MIPUHIIMIIBI IPOU3BOICTBA CEPHOMN KUCIOTHI.
CpasHusamsb IPOU3BOJICTBO CEPHOM KUCIOTHI

IMPpOU3BOJACTBO aMMHUaAKa

22/37

O00011IeHIE TIO TEME
«HeMeTaiuisl 1 Ux
COEIUHEHU

YpOK-YHpa)KHCHI/IG C UCIIOJIb30BaHHEM
CaMOCTOSITEIbLHOMN pa6OTBI 11O BBIITOJITHECHHUIO
IMPOBEPOYHBIX TECCTOB, 3aJlaHui U ynpaxcHeHHﬁ

IIposodumps ouleHKY COOCTBEHHBIX JOCTHKEHHUH B YCBOCHUU
TEMBI.

Koppexmuposamb cBOU 3HaHUS B COOTBETCTBUU C
TUTAHUPYEMBIM PE3yJIbTaTOM.

IonyuambXuMU4ecKyro HH(pOpMaIUK U3 Pa3InIHbIX
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HMCTOYHUKOB.
IIpeocmasnsams nHGoOpManuio o Teme «HemeTtannsn» B
BU/JIE TaOJIHII, CXEM, OTIOPHOI'O KOHCIIEKTA, B TOM YHUCJIE C
npuMmeHenuem cpencts UKT

23/38

KOHmpOJZbHaﬂ pa6oma 2 o Teme «HemeTaimie! 1 ux COCOAUHCHUA»

MeTtaJjuibl 1 ux coexuHenus (16 )

1/39 O6mas [TonoxeHne METaJIIOB B IEPUOANYECKON CUCTEME ObwsicHAamsb, YTO TAKOE METAJIBL.
XapaKTePUCTHKA XUMUYeCKHX deMeHToB J]. . Menpeneena, Xapaxmepuzoeames XUMHYECKUE JIEMEHTBI-METAILIBI 110 X
METAJJIOB CTPOCHHME HX aTOMOB M KPHUCTAJIOB. MeTainyeckas | MOJIOKCHHIO B epuoandeckoi cucreme J1. M. Menaeneena.
CBS3b M METAJIMYECKas KpUCTA/UIMYeCKas pemeTka. | [Ipocnos3uposams CBOMCTBA HE3HAKOMBIX METAJIOB TI0
du3nyecKkue CBOMCTBA METAILIOB: YJICKTPO- U MOJIOXKEHHUIO B MIEPHOUICCKON CHCTEME XMMHUCCKHUX
TEIIONPOBOIHOCTD, OTPAKAIOIIAs CIIOCOOHOCTD, snemenToB J[. . Menpeneena.
IJIACTUYHOCTh. UEpHBIC U IIBETHBIC METAJLIbI Yemanaenueams NpUYMHHO-CIICICTBCHHBIC CBS3H MEXTY
CTPOCHUEM aTOMa, BHJIOM XUMHUYCCKOM CBSI3U M TUIIOM
KPUCTAITMYECKON PEIIETKH Y METAIIJIOB — MPOCTHIX
BEIIECTB U UX COeTUHEHUN
2/40 XuMHYECKHE MerTanabl Kak BOCCTAaHOBHUTEH. ObvscHAMb, 4TO TAKOE PAJl AKTUBHOCTH METAJLIIOB.

CBOMCTBA METAJIJIOB

DNEKTPOXUMHUYECKUN PsiJi HAIIPSHKEHUH.
B3aumoaeicTBue MeTauioB ¢ HEMETaIaMu,
OKCHJIaMH, KACIIOTaMH, COJISIMU. AJTFOMUHOTEPMUS.
JemMoHcTpanun. BzauMonelictBue HaTpus, JINTUS U
KaJIbIMS ¢ BOJOW. ['opeHne HaTpusi, Maruus u
JKelle3a B KMCIIOpo/ie. Bempliika TEpMUTHOM CMECH.
B3aumopeiicTBue cMecH MOPOIIKOB CEPBI U JKETIE3a,

IIpumensamp ero JUIsl XapaKTEPUCTHUKN XUMHUECKUX CBOWCTB
IIPOCTBIX BEIIECTB-METAIIOB.

0606wamb cUCTEMY XUMHUYECKUX CBOWCTB METAJJIOB KaK
«BOCCTaHOBUTEJILHBIE CBOMCTBAY.

Cocmasnsims MONEKYIIAPHBbIE YPABHEHUS PEAKIIHA,
XapaKTEepU3YIOIINX XUMUYECKUE CBOWCTBA METAIIJIOB B
CBETE yueHHs 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
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LIMHKA U cepbl. B3aumopeiicTBue amoMuHus ¢
KHCJIO0TaMU, IeJ04YaMHu B Bojio. B3anumoercTere
xKeleza U MeiM ¢ XJiopoM. BzaumonelictBue menu ¢
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOU
KHCJIOTOH (pa30aBICHHON W KOHIIGHTPUPOBAHHOM).
JlaGopaTopublii onbIT. 39. B3aumopeiicTeue
xelesa ¢ pactBopoM cynbhara meau(Il)

mpoleccax, a peakliiy ¢ y4aCTUEM JIEKTPOJIUTOB,
MPEJICTaBIIATh TAK)KE U B MOHHOM BUJIE.

Habniooams u onucvieams peakiinuy MeX]1y BEILIECTBAMH C
MOMOIIBIO PYCCKOTO (POJIHOTO) S3bIKA U S3bIKA XUMHH.
CaMOCTOSITEIBHO 1p080OUMb OTIBITHI, IOITBEPKIAIOIIHE
XMMHUYECKHE CBOICTBA METAJNIOB, C COOJIIOICHIEM MPaBUII
TEXHHUKHU 0€30MacHOCTH

3/41 OObmas CTtpoeHue aTOMOB U IIPOCTBIX BEILECTB. Ob6vsacuams STUMOJIOTHIO Ha3BAHUSA TPYIIIBl «ILIE€JIOYHbIE
XapaKTepUCTHKA 3aBUCUMOCTb (PU3MUECKUX U XUMUYECKUX CBOICTB METaJUIbI».
351eMeHTOoB |A- IIEJIOYHBIX METAJUIOB OT 3apsA/I0B sJep UX aTOMOB. Jasams 0011yI0 XapaKTEPUCTUKY ILEIOYHBIM METalIaM 110
IpYTIIBI Jemoncrpanus. Okpacka MJIaMeHHU COSAMHEHUSMH | UX MOJIOKEHUIO B IEPUOJIMYECKOM CUCTEME XUMUYECKUX
LIEJTOYHBIX METAJJIOB anemeHToB J[. . Menzaeneesa.
Xapakmepuzoeams CTpOeHUE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA ILEJIOYHBIX METAJJIOB B CBETE OOLIETO0,
0COOEHHOT0 ¥ €TUHUYHOTO.
4/42 Coenunenus OKcubl ¥ THIPOKCHUIBI LIETOYHBIX METAJIIOB, UX IIpeockaszvieams pu3nYecKue 1 XUMUUYECKUE CBOMCTBA
s5eMeHTOoB |A- MOJTy4YeHHe, CBOMCTBA U MpUMeHeHue. BaxkHelme | OKCHJIOB U THPOKCHJIOB LIEIOYHBIX METAJIJIOB HA OCHOBE
IPYIIIIBL COJIM LIEJIOYHBIX METAJUIOB, UX 3HAUEHHE B IPUPOJAE | MX COCTaBa U CTPOEHUS M MOJITBEPH AATh MPOTHO3bI
1 J)KU3HHU YeJI0BEeKa. YPaBHEHHUSIMU COOTBETCTBYIOLUX PEAKIIUH.
IIposooums pacy€Thl O XUMUYECKUM (hopMyiam U
YPaBHEHMSIM PEAaKLUH, IPOTEKAIOMIUX C yJacTHEM
IIEJIOYHBIX METAJUIOB U UX COCTUHEHUN
5/43 Oomas CrtpoeHne aTOMOB M IPOCTHIX BELIECTB. O6vsacHamb 3TUMOJIOTHIO Ha3BaHUS TPYIIIBI

xapakrtepuctuka lA-
TPYIIIBI

3aBHCHMOCTD (I)I/I3I/I‘-ICCKI/IX 1 XMMHYECKHX CBOICTB
IICJIOYHO3CMCEIIbHBIX METAJIJIOB OT 3apsAd0B AACP UX

«UIEJI0YHO3EMETIbHBIE METAIIIIBDY.
Jasams 0011yI0 XapakTepucTuKy Metamiam |lA-rpynms
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aTOMOB.
JemoncTpanuu. Okpacka MmIaMeHH COSIUHEHUSIMU
IEeJIOYHO3EMENBHBIX MeTalIoB. ["allleHne N3BECTH
BOJIOH.

(1Ie7I09YHO03eMENIbHBIM METaJJIaM) 110 UX TMOJIOKCHHIO B
MePUOIUYECKON CHCTEME XUMHUYECKUX DJIEMEHTOB

J. . Menneneena.

Xapaxmepuzosamwv cTpoeHue, GU3NIESCKUE U XUMHUCCKHE
CBOICTBA IIEJTOYHO3EMENILHBIX METAJIIIOB B CBETE OOIIETO,
0COOEHHOI'0 ¥ €AUHUYHOTO.

6/44 CoenuHenus Oxcnpl ¥ THIPOKCHIBI HIEIOYHO3EMEIBHBIX IIpeockaszvieame pu3nUYecKue 1 XUMUUYECKUE CBOMCTBA
asiemeHToB |1A- METAJUIOB, UX MOJIy4YeHHE, CBOWCTBA U IPUMEHEHHE. | OKCHJIOB U TMIPOKCHI0B MeTaJlioB || A-rpynmsl Ha OCHOBE
IpYyIIIbI Bakneime coiu mEIOYHO3EMENIBHBIX METAJLIIOB, UX COCTaBa U CTPOCHUS U nOOmMEepiHcoams IMPOTrHO3bI
UX 3Ha4Y€HUE B IIPUPOJIE U KU3HU YEIIOBEKA. YPaBHEHUSMH COOTBETCTBYIOIIMX PEAKIIUIA.
KapOonatsl u rupokap6onaTs! Kanbuus.Ilonstue IIposooums pacy€Thl IO XUMUUYECKUM (hopMyiiam U
«KECTKOCTH BOAbI».JIaGopaTopHbIii onbIT. 40. YPaBHEHHUSM pEeaKLui, IPOTEKAOIINX C y4aCTHEM
IlosrydyeHne n3BeCTKOBOM BOJIBI U OIIBITHI C HEM. LIEJIOYHO3EMENBHBIX METAIIOB U UX COCIUHEHUM
7145 AnroMuHUN. Amromunuii. Ctpoenue aroma. Puznyeckue Xapaxmepuzoeamsb aIIOMUHUH T10 €T0 MOJIOXKEHUIO B

CBOMCTBa MMPpOCTOr0 BEUICCTBA. XHUMHYECKHUE
CBOI\/'ICTBa, MOJIYUYCHHUC U NPUMCHCHHUC AJIFOMUHHA.

MEPUOJNYECKON CUCTEME XUMUYECKUX DJIEMEHTOB

J. . Menneneera.

Onucvieams cTpoeHUe, PU3NYECKUE U XUMUIECKHE
CBOWCTBA aJFOMUHUS, IIOATBEPKAAS UX COOTBETCTBYIOLUMHU
YPaBHEHUSIMU PEAKLIUIA.

Konxkpemuzupoeams 31€KTpOIUTUYECKOE TOITYUEHUE
METAJJIOB ONMCAHUEM MPOU3BOICTBA ATTFOMUHMUS.
Yemanasnueams 3aBUCUMOCTD 00J1aCTEH MPUMEHEHHS
AJIFOMUHUS U €T0 CIIJIABOB OT CBOMCTB 3THUX BEIIECTB.
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8/46 CoenuHeHus CoenuHeHus AIFOMUHUS B IPUPOAE. XUMHUECKUE ObvscHams TBOUCTBEHHBIN XapaKTep XMMHUYECKUX CBOMCTB
AITIOMHUHHUSL. CBOICTBA U MpUMeHeHHe amOMUHMS. OCOOEHHOCTH | OKCHJA U THAPOKCHIA aTIOMUHUS.
OKCHJIa U THUJIPOKCH/JIA AIFOMUHUSI KaK aMPOTepHBIX | [Iposooums pacdEThl O XUMHUECKUM (opMynaM u
coequHeHn. Baxkneiiire conu anfoMUHUS (XJIOPU, | YPAaBHEHUSAM PEaKIfii, MPOTEKAIOIIUX C YUaCTUEM
cyabdar). IIOMHUHHUS U €r0 COSTUHEHH
demoncrpanmnu. Kouiekuus npupoIHbIX
coeuHEeHM amoMuuus. BugeodparMeHnTs! u
crnaipl «OKCUI aTIOMUHUS U €70 MOAU(PUKAITUN.
[Tonyuyenue ampoTepHOrO THAPOKCUIA ATIOMUHUS U
HCCIIeIOBaHKNE €0 CBOMCTB
9/47 XKeneso OcoOenHocTH CTpoeHUs aToma skenesa. JKeneszo B Xapaxmepuzoeams TIOIOKEHUE KeJIe3a B EPUOTUYECKOM
npupoje. Baxxneinmue pyasl xkeneza. Pu3ndeckue U | CucTeMe XuMu4yeckux aeMeHToB /. . Menaeneesa u
XUMHUYECKHUE CBOMCTBA MPOCTOTO BEIIECTBA JKeJie3a. | OCOOCHHOCTH CTPOCHHUSI aTOMa KeJie3a.
Onucvlieamv GU3NUECKUE U XUMUUECKHE CBOMCTBA JKelie3a,
MOJITBEPIK/Iast UX COOTBETCTBYIOIIMMH YPAaBHCHUSIMU
peaKkuui.
ObvsicHAmMb HATMYKME BYX T€HETUYECKUX PAOB
coenuHenuit xenesa Fe?* u Fe®'.
Yemanasnueams 3aBUCUMOCTB 00JaCTEN IPUMEHEHUS
JKeJie3a M €ro CIUTaBOB OT CBOMCTB 9THUX BEIIECTB.
10/48 Coenunenus xeneza | Oxcuabl u ruapokcuasl xxenesa(ll) u (I). Comun ObvscHamb HATMYKE IBYX TEHETUYECKUX PSAIOB

xene3a(ll) u (III). ObHapykeHue KaTHOHOB Kele3a
B pacTBope. 3HaUCHHUE COEAMHEHUI xKele3a.
JlaGopaTopHble onbIThl. 41. [Tonyuenue
rugpokcuioB xxerne3a(ll) u (111). 42. KauectBeHHbIe
peaKIiy Ha KaTHOHBI JKele3a

coennHEeHMI xee3a Fet u Fe®t .

Vemanasnueams 3aBUCHMOCTb 06MacTel MpUMEHEHHS
JKeJe3a U ero CIUIABOB OT CBOMCTB 3THX BEIIECTB.
Ipo6odums pacuéTsl MO XMMHUECKUM (GOpMYIaM U
YPaBHEHUSAM PEaKIHii, TPOTEKAIOIINX C yJaCTHEM XKeje3a ’
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€ro COSTMHEHUH.
Habnrwoams v onucvieams peakiuu MEX1y BEIIECTBAMH C
MTOMOIIIBIO PYCCKOTO (POJIHOTO) SI3bIKA M SI3bIKA XUMUHU

11/49 Ilpaxmuueckas Pemienue skciepuMeHTANIBHBIX 3a7a4 Ha DKCIEPUMEHTAIBHO UCCIe006amb CBOMCTBA METAJIJIOB M X
paboma 7. pacrno3HaBaHHE U MOJIyY€HUE METAJUIOB U UX COCIMHEHUH, peIIaTh HKCIIEPUMEHTAIIbHBIE 33]]a4H 110 TEME
Pemenue COEAMHEHHI «MeTtambi».

AKCIIEPUMEHTAIIbHBIX Pabomamw ¢ nabopaTopHbIM 000pyJOBaHUEM U

3aJ1a4 110 TeMe HarpeBaTeIbHBIMU TIPUOOPAMHU B COOTBETCTBHH C

«MeTautel ¥ X MpaBUJIaMU TEXHUKU 0€30MaCHOCTH.

COEAUHEHUS» Habnwooams cBOMCTBA METAIIOB U UX COCTUHEHUH.
Onucvbleamb XUMHUYECKUHN IKCIIEPUMEHT C TTIOMOIIBIO
PYCCKOTO (POAHOTO) A3bIKA U SI3bIKA XUMUH.
Dopmynuposams BEIBOBI 110 pe3yJbTaTaM MPOBEAEHHOTO
IKCIIEPUMEHTA.
Onpedensimo (MCXond U3 y4eOHOM 3a7a4n) HEOOXOAUMOCTD
WCII0JIH30BaHUsI HAOIOICHUS UITH YKCIIEPUMEHTA

12/50 Kopposust meramios u | Kopposus razoBas (xumuueckasi) u ObvscHAmMb TIOHITHE KKOPPO3US».

CITOCOOBI 3aIIUTHI OT
Heé

ANEKTPOXUMHUYECKas. 3alUTa METAJIOB OT
KOppO3HH.

Hemoncrpaumnu. Komiekuus «XuMudeckue
HWCTOYHUKHU TOKa». Pe3ynbTaThl JIUTEIBHOTO
AKCIEPUMEHTA MO0 U3YYEHUIO KOPPO3UHU CTAIBHBIX
W3/1eJINI B 3aBUCHMOCTH OT YCIIOBHI MPOLECCOB

Pasznuuams XUMHYECKYIO U DTIEKTPOXUMHUYECKYIO
KOPPO3HUIO.

Hnnrocmpuposams ipuMepaMy MOHITHS «KOPPO3UI»,
«XUMHYECKasi KOPPO3US», «AJIEKTPOXUMUYECKAsT KOPPO3HUSI».
Xapaxmepuzoeams ciocoObl 3aIIUTHI METAIOB OT
KOppO3uu
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13/51

Mertasuibl B IpUpoJIE.
IToustue o
METaJUTypTHH

Mertaiuisl B ipupojie. [IoHaTHe 0 MeTauTypriH.
[TupomeTaTyprusi, THAPOMETAUTYPrHs,
AIEKTPOMETAILTYPIHUs.

JeMoHcTpamun. BocctaHoBIIeHHE MeIH U3 OKCHA
menu(ll) Bogoponom. BuneodparmeHnTsr u craiisl
«[Ipou3BOICTBO ATFOMHHHSI»

Knaccugpuyuposams GopmMbl IPUPOAHBIX COSTUHEHUN
METAaJIJIOB.

Xapaxmepuzoeams 001IHE CIIOCOOBI MOTYUEHUSI METAIIIOB:
MUPO-, TUAPO- U AIIEKTPOMETALTYPTHIO.
Kounkpemuzuposams criocoObI MOJIy4€HUS METAIJIOB
IpUMepaMu U YPaBHEHHUSIMH PEAKIUN C COCTaBICHUEM
AIIEKTPOHHOIO OanaHca.

14/52 | Yépnas u uBeTHas YépHas u 1iBeTHas MeTautyprus. JloMeHHbII Konxpemusuposams criocoObl OITy4YE€HUS METAIIJIOB
METaJUTYpIHsl. nporecc. [lepepaboTka uyryHa B cTanb. DJIEKTPOJIN3 | IpUMEpaMU U ypaBHEHUSAMHU PEakLUil ¢ COCTaBIEHUEM
pacIiiaBoB. 3JIEKTPOHHOI0 OajnaHca.
JlemoHcTpanuu.. BuneopparMeHTs U caaiipl Onucviéams TOMEHHBIN MPOLIECC U AIIEKTPOIUTHYECKOE
«IIpon3BoACTBO UyryHa U CTaJIN». MOJIy4eHHE METAJJIOB.
Buneodparments! u cnaiiasl «3aenus uz uyryna u | Pazauuame 4€pHbIe U 1IBETHBIE METAJUIbI, YYT'YH U CTallb
CTaJI».
15/53 O06o0011eHne 3HaHUH VYpok-ynpaxHEHHE ¢ UCTIOIb30BaHUE IIposoodump o1ileHKY COOCTBEHHBIX JOCTH)KEHHUI B YCBOCHUU
1o Teme «MeTaJjibl» | CaMOCTOSITEIbHON pabOTHI MO BBITOJIHEHHIO TEMBI.
IIPOBEPOUYHBIX TECTOB, 331aHUH U yIIPa)KHEHUH Koppexmuposamb cBOU 3HaHUS B COOTBETCTBUU C
IUTAHUPYEMBIM PE3yJIbTaTOM.
TonyuamsXUMU4ecKyro HH(pOpMaIUK U3 Pa3InYHbIX
HCTOYHHKOB.
IIpeocmasnsaims nHOpPMAIHIO 110 TeMe «MeTaIbl» B BUJIE
TabJIUII, CXEM, OIOPHOTO KOHCIIEKTA, B TOM YHCJIE C
npuMmeHenneM cpeacts MKT
16/54 | Konmponvuas pabom 3 1o TeMe «MeTaubh»

IlepBoHayaJibHBIC CBe/lecHUsI 00 OPraHM4YecKuX BemecTBax. (3 yaca)
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1/55 VYrieBonopozst BemmecTBa HeOpraHu4ecKHe U OpraHUIECKHE. Xapaxmepuzosams 0COOEHHOCTH COCTaBa M CBOHCTB
VYrneBonopozasl. MeraH, 3TaH, STUJIEH. OpPraHMYECKHUX COCIMHEHUH.
CtpykTypHBIE (HOPMYITBI OPraHUYECKUX BEIECTB. Paznuuams ipeenbHbIC U HENPEACTBHBIC YTIEBOIO0POIBI.
I'openne yrineBomoponoB. Peakuuu nerunpupoBanus | Hasvieams u 3anucvisams GopMysbl (MOIEKYISPHBIE U
IPEeACTbHBIX YIIIEBOIOPOAOB. McmounuKku CTPYKTYPHBIE) BaKHEUIINX MTPEACTaBUTENCH
V211e8000p0008. NPUPOOHDBLLL 2a3, He(hmb, Y20iib. YIJIE€BOIOPOIOB.
JemoHcTpanuu. Moienu MONIeKyl MeTaHa, 3taHa. | Habnrodams 3a X0I0M XUMHUYECKOTO SKCIICPUMEHTA,
OITMCBHIBATH €T0 U JIeNIaTh BBIBOJIBI HA OCHOBE HAOIIOACHUIA.
Obvsacuams xumuieckue peakyuu ¢ TOMOIIbI PyCCKOro
(poaHOTO) SI3BIKA, @ TAKIKE C TIOMOIIBI0 XUMHYECKHX
bopmyn 1 ypaBHEHHIA
2/56 Kucnopoaconepxa- CrnupThl. DTUIOBBIN CIUPT U METUIIOBBIN, UX Xapakmepuzoeams CIMPTHI KaK KUCIOPOACOAEPIKaIINE
IIMEe OpPraHuYeCKUe NOJTy4eHHe, MPUMEHEHNE U (PU3HOIOTHUECKOE OpPraHMYEeCKHE COCTUHEHUSI.
COEIMHEHUS neiictBue. TpEéXaTOMHBIN COUPT TIIMLIEPHH. Knaccugpuyuposams ciupThl 110 YUCITY THIPOKCUIBHBIX
VYKcycHas KUCIIOTa KaK MPEeJCTaBUTENIb KapOOHOBBIX | TPYIII B UX MOJIEKYJaX.
kuciaot. [IpencraBnenre 00 aMMHOYKCYCHAOM Has3vieéamw nipeicTaBUTENEN OJJHO- U TPEXATOMHBIX CIIMPTOB
KHCJIOTE, CTEApUHOBOM U OJIEMHOBOM. U 3aIMChIBATh UX (YOPMYJIBL.
Jemoncrpanuu. O01ie XMMUYecK1e CBOUCTBA Xapakmepuzoeamsb KapOOHOBbIE KUCIOTHI KaK
KHCJIOT Ha IpUMEpPEe YKCYCHON KUCIIOTHI. KHCJIOPOACOIEpIKaIlle OPraHMUECKUE COeTUHEHMUS.
KayecTBeHHast peakiiysi HA MHOTOaTOMHBIE CITUPTHI
3/57 buonoruuecku XKupsl, rmoko3a, kpaxmai, OenKu: Xapakmepuz06amuXXupbl, OEIKU, YTIEBObI KaK

BaYKHBIE BEILECTBA:
KHPBI, [JIFOKO034a,
OEJIKH.

UX (QYHKIIMU B )KUBBIX OpraHU3Max.

OMOJIOTHYECKHU Ba)KHbBIC OpTraHU4YCCKUC BCIICCTBA.

75




XuMHUs 4 OKpYyKawmas cpeaa (2 4)

1/58 Bvimoeas xumuyeckas | I[Ipobnema 6ezonactoz2o ucnonvzoéanus éewecme u | IIpueooums npumepul BEIECTB, CIIOCOOHBIX HAHECTH BPE]L
2pamomuocme. XUMUYECKUX peaKyull 8 NOBCEOHEGHOU IHCUSHU. 37I0POBEIO.
Toxcuunvie, 2oprouue u 63pbl6OONACHbIE 6eUjeCMEd. Oco3nasamb OTIACHOCTH CPEACTB OBITOBON XHMHUH,
beimosas xumurieckas epamomnocms. MCIOJIb30BAaHUs TOPIOYHX U B3PHIBOOIIACHBIX BEUIECTB B
JlaGopatopHbie onbiThl. 43. I3yueHue
OBITY.
MapKUPOBOK PA3IMYHBIX BUAOB IPOMBIIIJICHHBIX
Y TIPOJIOBOJILCTBEHHBIX TOBAPOB.
2/59 HcTouyHUKH XMMHYECKOTO 3arpsi3HEHUS Xapaxmepuzoeames NICTOYHUKU XUMAYECKOTO 3arpsI3HCHUS
Xumuueckoe OKpyXarote cpenpl. [ mobanbHbIe IKOIOTHUECKUE | OKPYXKAIOIIEH Cpebl.
3aeps3HeHue poOJIeMbI: HapyIIeHnEe OMOTe€OXUMHUECKUX Onucvieams T100aTbHBIE SKOJIOTHYECKHUE TPOOIEMBI,

OKpYHCcaroueri cpeovl

U e20 nocieoCmeus.

KPyroBOPOTOB XMMHUYECKHX 3JIEMEHTOB, IOTEIJICHUE
KJIMMAaTa, KUCJIOTHBIE 0KIU U 1p. O30HOBBIE JBIPHI.
MexayHapoiHO€ COTPYAHUYECTBO B 00JIaCTH
OXpaHbl OKPYKAOLIEH CPeIbl OT XUMUYECKOIO
3arpsi3HEHus. «3eN€Hast XUMHUSD).

JemoncTpanuu. BuneodparMeHTs! U ciaiiibl
«I'nmoGanbHbIe HKOIOTHYECKUE TTPOOIEMBI
YEJI0BEUECTBA»

CBSI3aHHBIE C XMMUYECKUM 3arpSA3HECHUEM.

IIpeonazames MyTH MUHUMH3AIIUU BO3ACHCTBUS
XMMHUYECKOTO 3arpsI3HEHUS Ha OKPYXKAIOIILYIO CPELY.
I1Ipugooums mpuUMepbl MEXKAYHAPOAHOTO COTPYTHUYECTBA B
00JacTi OXpaHbl OKPYKAIOMICH CpPellbl OT XUMUYECKOTO
3arpsI3HEHUS.

Haszvieams pUyYnHbBI 3aTpA3HEHUS OKPYKAIOLIEH CPEIbl.
Ilpocro3uposamsb OCIENCTBUSA 3arPSI3HEHUSA.

O0001IeHNE 3HAHMI 10 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.

IMoaroroBka K 0CHOBHOMY rocyaapcTBeHHoMY 3Kk3ameny (OI'3) (7 u)

1/60

BemectBa

CrtpoeHue aToMa XUMHUYECKOTO HJIEMEHTA B
COOTBETCTBHUH C MOJIOKEHUEM 3TOTO HIEMEHTA B
MIEPUOTUYECKON CHCTEME.

CrtpoeHue BeliecTBa: XUMHUUECKast CBSI3b U

IIpeocmasnsames nadopmaruio no teme «lleproguyeckuii
3aKOH U nepuoanyeckas cucrema . 1. Menneneesa B
CBETE TCOPHH CTPOCHUS aTOMay B BHJIC TAOJHUII, CXEM,

OIIOPHOI'0 KOHCIIEKTA, B TOM YHUCJIE C IPUMCHCHUEM CPEACTB
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KPUCTAUNTNIECKUE PEHIETKU. 3aBUCIMOCTh CBOICTB
00pa30BaHHBIX AIEMEHTAMH MPOCTHIX BEIIECTB
(MeTaJIoB, HEMETAIIOB, OJIATOPOHBIX Ta30B) OT

ITIOJIOKCHHUA 3JIEMEHTOB B HepHOHquCKOﬁ CHUCTEMEC.

KJ'IaCCI/I(l)I/IKaHI/IH HEOPTraHN4YCCKUX BEIICCTB.
Hpe,Z[CTaBI/ITCJ'II/I Pa3HBIX KJIACCOB HEOPTaHUYCCKUX

HKT.

Buvinonname TecToBbIC 3aJaHUS 110 TEME.

IIpeocmasnsims uHGOPMALIUIO TIO TeMe «BUIbI XUMHYECKOM
CBSI3M U TUIIBI KPUCTAITMYECKHUX peiéTok. B3auMocs3pb
CTPOCHHS M CBOMCTB BEIIECTB)» B BUJE TAOJIHUII, CXEM,
OMOPHOI'0 KOHCIIEKTA, B TOM YHKCJe C IPUMEHEHHUEM CPEJICTB

BEIIECTB HUKT
2/61 Xumnueckue peakiuu | [IpuzHaku ¥ ycaoBUs IPOTEKaHUS XUMUYECKUX IIpeocmasnsams undopmanuio 1o reme «Knaccupukarnus
peakuuii. TUronoruss XuMHUYECKUX peakLui 1o XUMUYECKHUX peakIUii 10 pa3InyHbIM IIPU3HAKaM» B BUJIE
pa3IMYHBIM OCHOBaHUAM. Peakiiuu HOHHOTO TabJIUIL, CXEM, OLIOPHOTI'O KOHCIIEKTa, B TOM YHCIIE C
obmeHa. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE npuMeHeHueM cpeacts UKT.
peakuuu Bvinonnsms TeCTOBbIE 3a7JaHUs IO TEME.
Xapakmepuz06ams OKUCIUTENIbHO-BOCCTAHOBUTEINIbHBIE
pEaKIMU, OKUCIUTENb U BOCCTAHOBUTEIIb.
Omauyams OKMCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH OT
peakiuii oOMeHa.
3anucvieams ypaBHEHUS! OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUii ¢ TOMOIIbIO METOIA
AJIEKTPOHHOI0 OanaHca
3/62 OcHoBBI Knaccugukarus npocTeix BelecTs. XMMHYECKHE Knaccugpuyuposame npocmoie sewjecmaa.
HEOpraHU4ecKon CBOMCTBA MPOCTHIX BELIECTB. Xapakmepuz06ambXUMHUYECKHE CBOMCTBA MPOCTHIX

xumud. [Ipocteie
BEILIECTBA U UX
CBONCTBA.

BEIIECTB ¢ TOukU 3peHusa OB mpoueccos.
Apaymenmuposams BO3MOKHOCTh POTEKAHUS XUMHUECKUX
peaKIMii ¢ y4acTHEM MPOCTHIX BEIIECTB.

IIpusooums mpUMepBbI NpeICTaBUTENeH KOHKPETHBIX TPYIII
BEIIIECTB.
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4/63 OcHOBBI XapakTepHble XMMUYECKHE CBOMCTBA Xapakmepuzosams o0111e, 0OCOOCHHbIE U UHIUBUAYAJIbHbIE
HEOpraHM4ecKou coJ1e00pa3youUX OKCHIOB, THIPOKCUI0B CBOMCTBA KUCJIOT, OCHOBAHUH U COJIEH B CBETE TEOPHU
xuMuu. Cl10KHbIE (OCHOBaHM1, KHCIOPOACOAEPKAILUX KUCIOT U AJIEKTPOJIMTUYECKOHN TUCCOLMALINY.

BEIIECTBA U UX aM(OTEpHBIX TUAPOKCUIOB), COJIEH Apaymenmuposams BO3MOKHOCTb IPOTEKAHUS XUMHUYECKUX
CBOMCTBA. peaKLMii B pacTBOpax 3JIEKTPOJIUTAX UCXOS U3 YCIOBHM.
Knaccugpuyuposames HeOpraHuueckue BeIECTBA 10 COCTaBY
U CBOMCTBaM.
IIpusooums npuMepsbI MpeaCTaBUTENENH KOHKPETHBIX
KJIACCOB M I'PYIII HEOPraHMUECKUX BEIIECTB

5/64 [ToBTOpenue u TectupoBanue, perieHue 3a/1a4 U BHIIOJHEHHUE Bvinonnsms TECTHI U yIIpaXKHEHUs], peuiams 3a1a494 110

00o011IeHuEe 110 TeMe. | YIPaKHEHUH 10 TeMe TeMe.
ITonroroBka k IIposoodump oLleHKY COOCTBEHHBIX JOCTHKEHHUI B YCBOCHUU
KOHTPOJILHOM paboTe TEMBI.
Koppexmuposampb cBOU 3HaHUS B COOTBETCTBUU C
IUTAHUPYEMBIM Pe3yJIbTaTOM

6/65 Pemenue pacuetHbix | Pacuersl mo xumuueckum Gopmynam 1 ypaBHeHUsIM. | Ocywecmenams pacyeTsl 0 XUMUYECKUM YPaBHEHHSIM.
3agau. [ToaroroBka IIposoodump o1ileHKY COOCTBEHHBIX JOCTHKEHHUI B YCBOCHUU
KOHTPOJILHOM paboTe TEMBI.

Koppexmuposamb cBOU 3HaHUS B COOTBETCTBUU C
IUTAHUPYEMBIM Pe3yJIbTaTOM

7/66 Konmponvnasa paboma 4 (uToropast o Kypcy OCHOBHOM IIKOJIbI)

67-68 | Pe3zepBHOE Bpemst Ha MpOBeIeHHE OOIIEIIKOILHOIO OrPY>KEHHs, aAMUHUCTpaTHBHBIE KP
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Y4eOHO-MeTOoAHYEeCKOe 0O0ecTedeHHe Kypca XUMUH
OCHOBHOM 00111€e00pPa30BaTEJIbHOM IIKOJIbI

Y4eOHO-MEeTOINYEeCKUN KOMILISKT JUIsI M3y4eHHs Kypca XuMuu B 8—9 kiaccax,
CO3JIaHHBIN aBTOPCKUM KOJUIEKTUBOM oA pykoBoacTBoM O. C. 'abpuensina, COIEpKUT, KpOMe
y4eOHBIX TOCOOUH, y4EOHO-METONYECKHE U AUIAKTHUECKUE TIOCOOUS, TETPaIH IS
BBITIOJIHEHUS TaOOPAaTOPHBIX U MPAKTHYECKUX padoT U JIp.

YMK «Xumus. 8 kiaace»

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. I'abpuens, U. I'. Octpoymos, C.A. Crankos).
2. Meronndeckoe nocobue. 8 knace (aBropel O. C. I'abpuensn, U.I'. Octpoymos, C.A.
Crnankos).
3.IIporpamma kypca xumun Uit 8—9 kinaccoB 0011e00pa3oBaTeIbHBIX yupexaeHuil (aBTops O.
C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas Tetpanb. 8 knacc (aBropsl O. C. I'abpuensn, C.A. Craakos).
5. Terpaap u1s 1TaOOPATOPHBIX OMBITOB U MpakTUYeckux padot. 8 kiace (aBTopsr O. C.
["abpuensiH, 11.B. Akcénosa).
6. Xumus B TecTax, 3aa4ax u ynpaxneHusx. 8 kiacc (aropsl O.C. 'abpuens,
N.B. Tpury6uax).
7. DnektpoHHas Gpopma yueOHHUKa.

YMK «Xumus. 9 kiaace»

1. Xumus. 9 xnacc. YueOnuk (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C.A. Cnankos).
2. Meroauueckoe nocooue. 9 knacc (aBropsl O. C. ['abpuensu, U.I'. Octpoymos, C.A.
CrnagkoB).

3. [Iporpamma kypca xumun s 8—9 kaccoB 00e00pa3oBaTeabHbIX yupexaeHuii (aBTopsl O.
C. l'abpuensu, U. I'. Octpoymos, C. A. CrnagkoB).

4. Pabouas Tetpanp. 9 xnacc (aBropsl O. C. I'abpuensn, C.A. Craakos).

5. Terpaap u1s TaOOPATOPHBIX OMBITOB U MpakTU4Yeckux padoT. 9 kiace (aBTopsr O. C.
["abpuensiH, 11.B. Akcénosa).

6. Xumus B TecTax, 3aa4ax u ynpaxkaenusx. 9 kimacc (aBropsl O.C. ['abpuernsi,

N.B. Tpury6uax).

7. DnexTpoHHas popMa yuyeOHHKA.

HNupopmanmnoHHbie cpeacTBa

HNuTepHeT-pecypchl HA PYCCKOM sI3bIKE
1. http://www.alhimik.ru. TIpencTaBieHs! cieayroime pyoOprKH: COBETH a0UTYPUEHTY, YIUTEITIO
XUMUH, CIIPAaBOYHUK (0UeHb OoJbIasi HoA00pKa TaOJIHI] U CIIPAaBOYHBIX MaTepUaloB), BecEnas
XUMHS, HOBOCTH, OJIMMITHA/IBI, KYHCTKaMepa (MHOTO HHTEPECHBIX HCTOPHUUECKUX CBEACHUN).
2. http://www.hij.ru.XKypraan «Xumust 1 )KU3HBHIIOHSATHO U 3aHUMATENBHO PAaCcCKa3bIBaeT 000
BCEM MHTEPECHOM, YTO TIPOMCXOTUT B HAYKE U MHUPE, B KOTOPOM MBI JKUBEM.
3.http://chemistry-chemists.com/index.html. DnekTpoHHbIi )ypHAT «XUMHUKHA U XUMUS», B
KOTOPOM IIPE/ICTABIICHBI OTIBITHI 110 XUMHH 1 3aHUMaTeNIbHAsT HH(POPMAITHs, TO3BOJISIOIHNE

yBJI€Yb YYEHUKOB dKCIEPUMEHTAIBHONW YaCThIO IPEIMETA.
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4. http://c-books.narod.ru. BceBo3morkHast auTepaTypa 1o XMMHUH.

5. http://lwww.prosv.ru/. TTocoGust it yuaImuxcsi, B TOM YUCIIE JIJIs [IOJATOTOBKU K UTOTOBOM
arrectauuu (OI'D u EI'D), MmeToanueckue nocodus s yuuTesneil, HaydHO-TIOMyJIsipHas
JUTEpATypa 10 XHUMUHU.

6. http://1september.ru/. )KypHan npeanasHadeH He TOJIbKO s yuuTeneil. B HéM npecTaBieHo
00JIBIIIOE KOJIMYECTBO PabOT YYEHHKOB, B TOM YHCIIE UCCIIEIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii NIKOIbHBII MOPTA CO CCHUIKAMU
Ha 00pa3oBaTeNIbHBIC CANTHI [0 XUMUH.

8. www.periodictable.ru. CoopHuk crateit 0 XUMUUECKHX JIEMEHTaX, HIUTIOCTPHUPOBAHHBIH
IKCIIEPUMEHTOM.
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