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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 (eaepaibHOT0 Y4eOHO-METOAMYECKOT0 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-
METOJUYECKUM 00BEIMHEHHEM 10 00IIeMy 00pa30BaHUIO0 IpeaMeT «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.

Pacnpenesienue KoJiM4ecTBAa YaCOB B OCHOBHOII HIKO0JI€

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
aBTOPCKOM mporpamme. M3 Hee MCKITI0OUeHA MpakTHieckas padora «0KecTKkocTh BOABI U CIIOCOOBI
ee YyCTpaHEeHMs», IOCKOJIbKY €€ HeT B mpumepHod mnporpamMme OOO. 3HaKOMCTBO ¢
OpPTaHWYECKUMH BEIIECTBAMHU BBIHECEHO W3 TeMbl «HeMmerayuib» B OTACIBHBIN pa3jien Imocie
W3YyYECHHUS BCEX HEOPraHMYECKUX coequHeHud. B paszpene «XuMHs 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 mMoM, 4Ymo, Kpome 00yuarouux,
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PA36UBAIOWUX U BOCNUMAMENbHBIX 3a0al, HA YPOKAX Peanu3yiomcs U KOppeKYUuoHHble 3a0au.
Koppexyusi  nosnasamenvHoll  0esmenbHOCMU — YHAUWUXCs, NpeodoieHUe UHOUBUOYATbHBIX
He0OCMAamKOo8 pa3eumus yepes onpeoeieHue ONMmuUMAaibHO20 COO0epPIHCAHUs U 0moop y4ebHO20
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 HeoOXo00UMOCmU 8 onpedeieHuU 00bemMa u3yiaemo2o Mamepuand,

- BKIIOYEHUe pebeHKA 6 2pYNNoGYI OesimelbHOCHb, 6 MOM HUcCie NpU  BbINOJHEeHUU
J1aOOPaAMOPHLIX U NPAKMUYECKUX padbom.

Tcuxuueckue ocobennocmu pazeumusi peuu, MblULIeHUs 00YCIAGIUGAIOM MO, UYMO
meopemuyecKkue c8e0eHUs YC8ausardmcs Npu BbINOJHEHUU NPOCMbIX, OOCMYNHbIX 3A0aHUL,
unmepecHvix yuawemycs. [Jemu c¢ 3[IP 3ampyoHsiomcs vloensimb CyuwecmeeHHvle NPUusHaKi,
xapakxmepuszyloujue 00vbeKmvl U AIEHUS, C OOTLUUM MPYOOM CEA3BIBAION 63AUMO0OPAMHbIE
NOHAMUSL U A6IEHUsL, He 00beOUHIOM UX 8 NAPbl, BOCHPUHUMASL UX 0O0COOIeHHO. Dmu yuawuecs
He 6ce20a MO2Ym NOJHO U CAMOCMOSMENbHO UCNONb308AMb NOJYYEHHble HA YPOKAX 3HAHUS 8
npakmuyeckou desmenvHocmu. K naubonee wacmo ecmpeuaromumcst y4eOHviM 3ampyOHeHUsM
omuocsm u ciabocmev 0000ujeHusl, 8bl0eNeHUsi NPUSHAKOS CXO0OCMEA U PA3Iuyus, mpyoHOCMU 8
8blOeNIeHULU CNEeYUATbHBIX NPUSHAKO8 Habo0aemo2o obvekma. Ilosmomy, npu usyyenuu H08020
Mamepuana 05l YKa3aHHOU Kame2opuu 0emetl UCNOIb3Yemcs.

®  100pO6HOE 0OBICHEHUSL MAMEPUALA C OPeAHU3AYUET IKCNEPUMEHMA,
be2noe nosmopeHtue ¢ 8blOeleHUeM 2NABHbIX ONPEOeNeHU U NOHAMUILL,
MHO20KpAmuoe nogmopeHue,
ocywecmenenue 0Opamuou cesa3u (omeemsl Ha ONPOCHL YUEeHUKO08, beceoa),
paboma no naamy, 0opazyy, UHCMPYKYUU.

Cozoanue cneyuanvhvix yciosuti ons oemel ¢ 3P ocywecmensemcsa nymem:

- opzanuzayuu paboye2o mecma ¢ obecneyenue 603MOACHOCMU NOCMOAHHO HAXOOUMbCS 8 30He
BHUMAHUS Ne0azo2d,

- UCNONb308AHUSA HALTIAOHBIX, NPAKMUYECKUX, COBECHbIX MEemO0008 00YYeHUs U 80CNUMAHUS C
Yuemom ncuxo@pu3uiecko2o cocmosanus pebeHKa.

Hnousuoyanvhwlii. nooxo0 ocCywecmensemcss Ha OCHO8Ee DPEeKOMEHOAYUll NCUXOL020-
nedacozuyeckoeo kouwcunuyma. Ilpu opeanuzayuu 3ausamuil y4umsl8aomcs UHOUBUOYAIbHbIE
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
oanvHeluiemM MmMpyOHOCMb  3A0AHUSL  YBEIUYUBAEMCSA  NPONOPYUOHATILHO — 803DACTNAIOUWUM
B03MONCHOCMSIM VHEHUKA.

Mna yuawuxca ¢ 3[IP npumeHAomcs KOHMPOIUpYIOwue Mamepuabl, Komopbvie He
cooepoicam OONbUUX MEKCIOBbIX (DOPMAMOs, CO0epucam MeHbulee KOIU4ecmso 3a0aHull, ¢
npeobradanuem mecmossix 3a0aHull ¢ eOUHUYHbIM 8bIOOPOM OMEema, USMEHAIOMCSA Kpumepuu

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

COOTBETCTBYET  yKa3aHHBIM  paszjeigaM  pabodedl  mporpaMMbl 1O  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 conepixaHMH peaTn3yIOTCs CIEAYIONINE 3a1a4H BOCIIUTHIBAIOIIETO 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
BOCITUTAHHUE;

- opMupOBaHUE YCTOWYUBOTO MTO3HABATEIILHOIO HHTEPECA K XUMUYECKON HAyKe, XUMHYECKOMY
00pa30BaHUIO U XUMHUECKUM TpodeccHsm;

- BOCIIMTAaHHUCEC ITOJIOKHUTCIBHBIX JTUYHOCTHBIX Ka4E€CTB O6yanOHIHXC$I;

- BOCIIUTaHUE CAMOCTOSATEIILHOCTH, TIOOMIPEHNE HACTOWYMBOCTHU TIPU PEIICHUH HECTAHIAPTHBIX
3aJa4, IIOMCKE BBIXO/A U3 IPOOJIEMHBIX CHTYallnH;

-OpraHu3alys SMOIMOHAIBHBIX CUTYAIMi, BBI3BIBAIOIINX YIUBICHHE, PAlOCTh, IPUMEHEHHE
APKUX IPUMEPOB, NOJOKUTENBHO BO3AEHCTBYIONINX HA UyBCTBA O0yUYaIOLIUXCS;

- BOCIIUTaHNE NOTPEOHOCTEH B UTCHUH JIOTIOJTHUTEILHON XMMUYECKON JINTEPATyphI, B
SKCHICPUMCHTUPOBAHNU KaK MOTHBAIIUN YUCHUA.

- JIEMOHCTpalysi TPHUMEPOB OTBETCTBEHHOT'O, TPAKIAHCKOTO IOBEICHUS, IPOSBICHUS
YEJI0BEKOII00Us M 100pOCepaeyHOCTH, Yepe3 MoJ00p COOTBETCTBYIOUIMX TEKCTOB IS YTCHHS,
3a71a4 JUIsl peIeHHs], TPOOJIEMHBIX CUTYaluil Uil 00CYKIEHUS B Kiacce;

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

Copnepxanuie BUIOB AesTenbHOCTH oOyuaromuxcsa ¢ 3IIP Ha ypokax XUMUHU OIpeaensieTcs ux
0co0bIMH 00pa3oBaTesibHBIMU TOTpeOHOCTIMH. [ToMumo mmpoko ucnonszyembix B OOIT OO0
o0uMx Juisl Bcex OOy4arouIuxcs BHUJIOB JIEATEIbHOCTH CIIEAYET YCUJIUTh BHUJABI JEATEIbHOCTH,
cneuruyHble A7 JAHHOW KaTeropuu oOydaromMxcs, s oO0ecledeHuss OCMBICICHHOTO
OCBOEHHUSI COJiep’KaHus o0O0pa3oBaHUS MO NpPEIMETy: YCHIEHHE NPeIMETHO-IIPaKTHYECKON
JEATEIIBHOCTH C aKTUBU3ALMEH CEHCOPHBIX CHUCTEM; YEpPEIOBAHUE BHUAOB JACSITEIBHOCTH,
3a/IeCTBYIOIINX PA3IMYHbIE CEHCOPHBIE CUCTEMbI; OCBOEHUE MaTepuaa ¢ OIOPON Ha aIrOPUTM;
«TI0IIaroBOCTH» B W3YYEHHH MaTepHalla; UCIOJb30BaHUE JOINOJHUTENBHON BU3YaJIbHON OMOPBI
(nmnmaHbl, 00pa31bl, CXeMbI, 1a0JI0HBI, OTOpHbIe Ta0nuibl). /st pazButus y odyqatomuxcs ¢ 311P
YMEHUS JeNlaTh BBIBOJbI, (DOPMUPOBAHMS I'PaMOTHOIO PEUEBOrO BBICKA3bIBAaHHMS HEOOXOIUMO
UCIOJIb30BaTh ONOpHBIE ciaoBa U kiuumie. Ocoboe BHUMAHUE CIEAYET YIEIUTh OOYYEHUIO
CTPYKTYPUPOBAHHUIO MaTepuasla: COCTABJICHUE PUCYHOUYHBIX M BepOAJbHBIX CXEM, COCTaBJIECHUE
TabJIML, COCTaBJICHHUE KIAaCCU(PUKAUU C 0003HAYEHHBIMA OCHOBAaHUSMU JJIsl Kiaccuukauu u
HAIOJIHEHUE UX IPUMEPAMH U JP.

IIpumepHas TemaTHdeckas U TepMUHOJIOrHYeckas jJekcrnka coorserctsyer OOIT OOO0.

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

2. IIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS NTPOI'PAMMBI ITIO XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA (u3 ®enepanbHoii paboueit
nporpammsl | Xumusi. 8—9 kiacchl (0a30Bblil YPOBCHB))

JIMYHOCTHBIE PE3YJIbTATHBI

JIMdHOCTHBIE Pe3yabTaThl OCBOCHHS TIPOTPAMMBbI OCHOBHOT'O O0IIIEr0 00pa30BaHuUs TIOCTUTAIOTCS
B X0JI¢ 00y4eHHUsI XMMHUHU B €JUHCTBE Y4eOHOI 1 BOCIIUTATENIbHON 1€ATEeIbHOCTH B COOTBETCTBUU
C  TPaJUIMOHHBIMH  POCCHUMCKMMH  COLUMOKYJIBTYPHBIMU U  JTyXOBHO-HPaBCTBEHHBIMU
HCHHOCTAMHU, IPUHATBIMU B OGH.IGCTBG paBujiaMM W HOPMaMHM IOBCIACHUA H CHOC06CTBYIOT
poIeccaM caMONIO3HAHMSI, CAMOPA3BUTHSI M COIIMATTU3AINN 00 yJaIOITUXCA.

JIn4HOCTHBIE PE3ylbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS CUCTEMOM
MO3UTUBHBIX IICHHOCTHBIX OPUEHTALMN M pacIIMpPEHHE OMbITa JAEATEIbHOCTH Ha €€ OCHOBE, B
TOM YHCJIE€ B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOIICHHSI K OTEYECTBEHHOMY KYIbTYpPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICUIO, TOHMMAHUS 3HAUEHUS XMUMHYECKOW HayKH B J>KM3HU COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BJAJIETh JIOCTOBEpPHOU MH(OpMaIuel o MmepeoBhIX AOCTHKEHUSX U OTKPBITHUAX
MHUPOBOM U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOHCTBE
Mupa 1 o0IIeCcTBa;

2) rpaskIaHCKOro BOCIMTAHUS

MMpEaACTaBJIICHUA O COUAJIBHBIX HOpMAax M IpaBUjIaxX MEKINIHOCTHBIX OTHOILIEHUU B KOJIJICKTHUBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIICCTBCHHO ITOJIC3HOW, Y4eOHO-HCCIIeIOBATEIHLCKOMH,
TBOPUYECKON M JAPYruX BHAAX JAEATEIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOMU
JESTEIIbHOCTH TPU BBIMOJHEHUN Y4Y€OHBIX, [MO3HABATENbHBIX 33]a4, BBIOJHEHUH XUMHUYECKHX
SKCIICPUMCHTOB, CO3JaHHUU y‘lC6HI>IX IMPOCKTOB, CTPEMJICHUA K B3aMMOIIOHMMAHHUIO U
B3aUMOTIOMOIIIM B TIpOllecCe OJTOM Y4YEOHOW NEATeIbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE
MOBEJEHUE U TOCTYNKH CBOMX TOBAPUIIEH C MO3ULMU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCIEICTBUI OCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE MPEJCTABICHUS O BEUIECTBE U XUMUUYECKOW PEaKIMHU, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M COCTABJISIOLINE OCHOBY JJI MOHMMaHUsS CYIIHOCTHU
HAyYHOW KapTHUHBI MHpA, MPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIDI,
B3aUMOCBSI3SIX UEJIOBEKa C TPHUPOJHOM Cpeo, O podaM XHUMHUM B TO3HAHUU DITHUX
3aKOHOMEPHOCTEN;

MO3HABATENIbHbIE MOTHBBI, HANpPaBJICHHbIE HA TOJYYEHHE HOBBIX 3HAHUM 1O XHUMHH,
HEOOXOoauMBbIe Il OOBSCHEHUS HaONI0IaeMBbIX TMPOILIECCOB U SIBICHUH, MO3HABATEIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpPbI, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOHN JUTEpaTypOW, NOCTYHNHBIMH TEXHUYECKUMHU CpEICTBaMU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYYEeHHI0O U TMO3HAHUIO, I0003HATENBFHOCTh, TOTOBHOCTh W CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPAaBJIEHHOCTU U YPOBHs 00y4YeHHUs B lajbHeHeM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:



OCO3HaHME LIEHHOCTH >KU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3J0POBBIO, YCTAHOBKH Ha
30pOBBI  00pa3 KHU3HHM, OCO3HAHME TIOCIEACTBHA W HENPHUIATHE BPEIHBIX MPHUBBIYEK
(ynorpeOyieHUsI aJKOrojsi, HAPKOTHKOB, KypeHHs), HEOOXOJMMOCTH COOJIIOJCHHS MpPaBHII
0€3011aCHOCTH ITPU OOPALIEHUN C XUMHUUYECKUMHU BEIIECTBAMU B OBITY U peaJIbHOM KHU3HH;

5) Tpy10BOr0 BOCIIMTAHMS:
MHTEPEC K MPAKTUYECKOMY U3YUYECHUIO MPOodecCcHil U Tpya pa3iudyHOro poja, yBaKeHUE K TPYLy
U pe3ynbTaTaM TPYIOBOM IEATEIbHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHMW 10 XHMMHH, OCO3HAHHBIM BBIOOp WHIUBUIYAJIbHOW TPAEGKTOPUU IPOJOIKEHUS
o0pa3oBaHusl ¢ Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHUHU, OOIIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH, ycmemHol mnpodhecCHOHATbHON MeATEeIbHOCTH U Pa3BUTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B TPOHECCUOHATILHOMN Cpejie;
6) 9K0JIOrH4eCKOr0 BOCIUTAHUS
9KOJIOTHYECKH Lierecoo0pa3Hoe OTHOILIEHHE K MPUPOJIE KaK HCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE
e€ cCyllecTBOBaHHUS, IMOHMMAaHUE IIEHHOCTH 3JI0pOBOTO U 0€30MacHOro o0pas3a KU3HHU,
OTBETCTBEHHOE OTHOUICHWE K COOCTBEHHOMY (DH3MUYECKOMY H TICHXHYECKOMY 3I0POBBIO,
OCO3HAHME [IEHHOCTH COOJIIOJICHHSI TIPAaBUII 0€30ITacHOTO TOBEICHUS MpH paboTe C BEIIECTBAMH,
a TaK)K€ B CUTYyAlUAX, YIPOKAIOLIKX 30POBbIO U )KU3HU JIOJEH;
CIIOCOOHOCTH TMPUMEHSITh 3HAHUS, MOJy4yaeMmble MPU H3YYCHUU XUMUH, JUIsL pPEIleHus 3ajad,
CBSI3AHHBIX C OKPYXKAIOLIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS SKOJOTMYECKOU
KYJBTYPBI, OCO3HAHUS TJIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIEM U MyTeH WX pelIeHus
MOCPEJICTBOM METOJOB XMMUH, IKOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B
MI03HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHOMN MPAKTHKE.

INPEJIMETHBIE PE3YJIBTATDBI

K xoHiy o6yuenus B 8 kiiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YpOBHE JOJKHBI OTPaKaTh

c(hOpMHUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUMN:
PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKHUX IOHATHUW: aTOM, MOJIEKYJIa, XUMHUYECKHI AJIEMEHT,
IIPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOAHAS M HEOIHOPOJHAsA), BaJECHTHOCTH,
OTHOCUTEIIbHAsA aTOMHAsl U MOJIEKYJIsipHasi Macca, KOJMYECTBO BELIECTBA, MOJIb, MOJISIpHAsl Macca,
MaccoBasi JOJS XUMHUYECKOrO DJIeMEHTa B COCIUHEHHH, MOJSPHBIA O00BEM, OKCHI, KHCIOTa,
OCHOBAaHHWE, COJIb, DJEKTPOOTPHUIIATEILHOCTh, CTENEHb OKHCIICHMs, XUMHYECKash peakIus,
KJIacCU(PUKALMS pPEaKIMil: peakI[iu COCIWHEHUS, PEaKIUU Pa3IOKECHHs, PEaKIUH 3aMeIIeHUs,
peakuu oOMeHa, 9K30- ¥ IHAOTEPMUUYECKUE PEAKINH, TETIOBOU d(PPEKT peakiuu, siApo aToma,
ANEKTPOHHBINA CIIOM aToma, aTOMHasi OpOUTaNb, PaJAUyC aToMa, XUMHYECKasl CBS3b, MOJSpHAs U
HETOJIsIpHAsi KOBAJEHTHAsl CBA3b, MOHHAS CBSA3b, MOH, KATHOH, aHUOH, PAaCTBOpP, MAacCOBAasl JIOJIs
BellecTBa (MPOIICHTHAs! KOHIIEHTPAIUsl) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMUYECKUX MOHATUNA U NMPUMEHATH 3TH MOHATUS IIPU
ONMCaHUM BELIECTB U UX NPEBPALICHUN;

MCIOJIb30BaTh XUMUYECKYI) CHMBOJHKY JUIS COCTaBIeHUS (OPMYyN BEIIECTB U YpaBHEHHIA
XUMHYECKUX PEAKIINI;

OTIPEETSATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, CTEHECHb OKUCICHHUS
JJIEMEHTOB B OWHAPHBIX COEJUHEHHUSX, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJAcCy
COCTMHEHMH 10 (opMyraM, BIJI XUMUYECKON CBS3M (KOBAJICHTHAs] U MOHHAs!) B HEOPTaHUUECKHUX
COCIMHECHUSX;



e packpsiBaTh cMbICi [lepuoauyeckoro 3akoHa J[. 1. Menneneesa: 1eMOHCTpUPOBATh IOHUMAHUE
NEPUOJINYECKON 3aBHCUMOCTH CBOMCTB XHUMHMUYECKHX OJJIEMEHTOB OT MX TIOJOXKEHUS B
[lepuoanueckoii cucreMe, 3aKOHOB COXpPAaHEHMsI MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO yYEHHS, 3aKOHa ABOraipo;

® ONHCHIBATh M XapaKTepPH30BaTh TabmuuHyo ¢opmy Illeproanueckoll CHCTEMBl XUMHYECKHX
AJIEMEHTOB: PA3JIM4aTh MOHATHS «TJIaBHAs moArpynna (A-rpymnmna)» u «modounas noarpynmna (b-
rpymnma)», Majble 1 00JbIINe IePUO/Ibl, COOTHOCUTh 0003HAYEHUs, KOTOPbIE UMEIOTCS B TalOIMLIe
«[lepuopnueckast cucremMa xumuueckux anemeHtoB JI. M. MengeneeBa» ¢ 4YHCIOBBIMU
XapaKTEePUCTHKAMH CTPOCHHS aTOMOB XHMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi sjupa, oOriee
YHCJIO 3JIEKTPOHOB U PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CIIO0SIM);

e kiaccu(UUIUpPOBATh XUMHUYECKHE JIEMEHTHI, HECOPTaHMUYECKHE BEIECTBA, XUMHUYECKHE PEaKIHH
(110 YMCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEILIECTB, MO TEINIOBOMY dPDEKTY);

® XapakTepu3oBaTh (ONHUCHIBATh) OOLIME XMMHUYECKHE CBONCTBA BEIIECTB Pa3jIMYHBIX KJIACCOB,
HNOATBEpXKJasi  ONUCAaHME [PUMEPAMU  MOJEKYSIPHBIX  YPaBHEHUH  COOTBETCTBYIOLIMX
XUMHUYECKHX PeaKLuii;

® [IPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTM OT HX KadeCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MPOTEKaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

® BBIUUCIIATH OTHOCHTEIbHYIO MOJICKYJSPHYIO M MOJIIPHYKO MacChl BELIECTB, MAaCCOBYIO JOJIIO
XMMHUYECKOTO 3JIeMEHTa 10 (OpMyJie COEIMHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IPOBOAMTDH PAcU€ThI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

® [IPUMEHATh OCHOBHBIE ONEpaIMH MBICIUTEIBHON EATEIIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
00001IeHNe, CUCTEMATH3AINIO, KIacCU(UKAIIIO, BBISIBICHIE TPUYMHHO--CIIEJICTBEHHBIX CBSI3EH
— JUISL U3YYEHHs! CBOICTB BEIIECTB M XMMHUYECKMX PpEaKIHi, eCTeCTBEHHO-HAYYHbIE METO/bI
NO3HaHUS — HaOJIoIeHUe, W3MEpPEeHHe, MOJICIMPOBAaHUE, SKCIEPUMEHT (pealbHbIi U
MBICJICHHBIN );

e (ClIe[0BaTh MpaBUJIaM MOJIb30BAHUS XUMHUYECKOM MOCyN0i U 1abopaTopHbIM 000pYyJOBaHUEM, A
TaK)Ke MpaBuiIaM OOpallEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMHU 110 BBIITOJIHEHUIO
7a00pAaTOPHBIX XUMHYECKHX OIBITOB MO IMOJIYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILLECTB
(Bomoposa M KHUCIIOpOJA), NMPUTOTOBJICHUIO PACTBOPOB C ONpEIEeNEHHOM MaccOBOM joiieit
pacTBOPEHHOIO BEUIECTBA, IUIAHMPOBaTb U TPOBOJUTH XHMHUYECKHUE OKCIIEPUMEHTHI IIO
pacrio3HaBaHUIO PACTBOPOB IIEJIOYEM W KHUCIOT C TOMOIIBI0O HWHIAMUKATOPOB (JTaKMYyC,
dbenondTanenH, METUIOPAHXK U JPYTHE).

K xoHny o0yuyenusi B 9 kJjacce mpeIMeTHble pe3yibTaThl HAa 0a30BOM YpPOBHE JOJDKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

o pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATUI: XHMHUYECKUH DJIEMEHT, aToM,
MOJIEKYyJa, HWOH, KaTHOH, AaHUOH, IIPOCTOE BELIECTBO, CJI0XKHOE BEILIECTBO, BaJEHTHOCTD,
AIIEKTPOOTPHULIATETILHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYEcKas peaklMs, XUMHUYecKas CBS3b,
TeroBol 3((eKT peakiuu, Moib, MOJSIPHBIA 00BEM, PACTBOP, AIIEKTPOIMUTHI, HEITEKTPOJIMUTHI,
AIIEKTPOJIUTUYECKAsE JUCCOIMALMs, pPEaKIMH MOHHOro oOMeHa, Karaiau3aTtop, XHUMHYECKOoe
paBHOBecHe, 0OpaTUMble U HeOOpaTHUMble PeaKUu, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH,
OKHUCJIUTEb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJIEHHE, aJUIOTponusi, amM(pOTEepHOCTb,
XUMHYECKasl CBsA3b (KOBaJIEHTHAsA, MOHHAs, METAJNINYeCKasi), KpUCTAJUIMUECKAsl pEeIETKa, KOPPO3us
METAJIJIOB, CIUIABBI, CKOPOCTh XMMHUYECKON peaklnH, NpeAesbHO nonmycTtumas koHuentpanus 11K
BEILIECTBA,

J WJUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKMX IOHATHUH M NPUMEHATH 3TU
MOHSITHS IIPH OMTUCAHUH BEILECTB U UX MPEBPAIICHU;
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o UCTOJb30BAaTh XMMUYECKYI0 CHMBOJHMKY Ui COCTaBiC€HUS (OpMyN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIINM;

o OIIPEAEIATh BAICHTHOCTD U CTENIEHb OKHUCICHUS XMMHUYECKUX DJIEMEHTOB B COCIMHEHUAX
pa3IMYHOIO COCTaBa, IPUHAJIEKHOCTb BEUIECTB K OINPEACIEHHOMY KJIAcCy COCOUHEHHH 110
dopmynaM, BUJ XMMUYECKON CBSA3H (KOBaJCHTHAs!, HOHHASI, METAIIIMYECKasi) B HEOPTraHUYECKHIX
COCIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (popMmyie, xapakrep cpelbl B BOJHBIX PacTBOpax
HEOPraHUYECKUX COCAVHEHUN, TUIl KPUCTAJNINYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

. packpsiBaTh cMmbici [lepuoandeckoro 3akona /. . MenaeneeBa u 1€eMOHCTPUPOBAThH €r0
IIOHUMAaHME: OIMCBIBaTh U XapaKTepu30BaTh TabnuuHytro (opmy Ilepuoanyeckoit cucTemsl
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «TJlaBHas noArpynna (A-rpymmna)» U «o0oyHast
noarpynna (b-rpymnma)y, maneie u OonbIIME NEPUOIBI, COOTHOCHTH 0003HAUEHUs, KOTOpHIC
UMEIOTCS B TEPHOAMYECKONW TaONUIe, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsj A1pa, oOliee YUCIO JIEKTPOHOB U pacHpeesieHe uxX
IO 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB
U UX COCIUHEHUM B Ipelenax MajblX NEpPHUOAOB U IJIaBHBIX MOAIPYHI C YYETOM CTPOEHHUS HUX
aTOMOB;

o KIacCu(UIIUPOBATh XMMHUYECKHE SJIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUYECKHE
peakuuu (10 YKCIy M COCTaBy y4acTBYIOIIMX B PEAKLUHU BEILIECTB, IO TEIUIOBOMY 3¢ (eKTy, 1Mo
U3MEHEHUIO CTeTeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

o XapakTepu3oBaTh (ONHUCHIBaTb) OO0IME U crneuu(pUUeckue XUMHUYECKUEe CBOWMCTBA
IIPOCTBIX U CJIOXKHBIX BEILECTB, MOATBEPKAAS ONUCAHUE MPUMEPAMU MOJIEKYJIAPHBIX U MOHHBIX
YPAaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKILIH;

o COCTaBJIATh YPAaBHEHUS NIEKTPOJUTUYECKOW IMCCOLMALMU KHUCIIOT, LIENOYEH U COJIEH,
NOJIHBIE ¥ COKpAlIEHHbIE YpaBHEHUS peakuuii HOHHOTO OOMeHa, ypaBHEHHS pEaKIIHid,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXJIYy BELIECTBAMM PA3JIMYHBIX

KJIaCCOB;,

L4 PACKpBIBATL CYIIHOCTb OKHUCIUTCIIbBHO-BOCCTAHOBUTCIIbBHBIX peaKuHﬁ MoCcpeaACTBOM
COCTAaBJICHUS 3JICKTPOHHOT'O 0ajaHca 3THUX peaKI.IHfI;

L4 IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHA, BO3MOKHOCTHU

IIPOTEKAaHNsI XMMUUYECKUX MPEBPAILEHUN B Pa3JINYHbIX YCIOBUSX;

o BBIUYHCIIATH OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJTF0 XUMHUYECKOT0 JIEMEHTa 10 (popMyJlie COeAMHEHHS], MACCOBYIO JIOJIIO BEIIECTBAa B pacTBOPE,
IIPOBOAMTH PAcU€Thl IO YPABHEHUIO XUMUYECKON PEAKIUH;

o coOmogaTh NpaBWiIa  IOJB30BaHUS  XMMHUYECKOHM Tmocynoil U  1abopaTOpHBIM
00opy/0BaHUEM, a TaKXKe MpaBuia 00OpaIlleHNs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSIMU
[0 BBIIOJHEHUIO J1a0OpaTOPHBIX XMMHMYECKHX OIBITOB IO TMOJYYEHHIO U COOMpaHHIO
ra3o00pa3HbIX BELIECTB (AMMHUAKa U YIIIEKHCIIOro Ta3a);

o MPOBOANTh PEAKIIUM, MOJITBEP)KIAIOLINE KAaYeCTBEHHbIH COCTAaB Pa3IUYHbBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJIOpUI-, OpoMuiI-, HOAMI-, KapOoHaT-, ¢ocdar-, cuimkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBl AaMMOHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,

MPUCYTCTBYIONIIUE B BOJHBIX PACTBOPAX HEOPTAHMYECKHUX BEIIECTB;

° MPUMEHSATh OCHOBHBIC ONEPAlMd MBICIUTEILHON AEATEIbHOCTH — aHAJIUu3 U CUHTE3,
cpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBICHUE TPHYUHHO-CIICACTBEHHBIX CBSI3E€H — IS
M3yYEHUS CBOKCTB BEILLECTB U XMMUUYECKUX PEAKLIMMI, €CTECTBEHHO-HAYYHBIE METO/bI IMO3HAHUS
— HaOmI0IeHNE, U3MEPEHUE, MOICTTUPOBAHNE, SKCTIEPUMEHT (PEaIbHBIN M MBICIICHHBIH).



3. Coaep:xaHue Kypca XMMHH HA CTYIIeHb OCHOBHOT'O 00111ero 00pa3oBaHusi

(mo rogam o0y4eHnus)
8 KJIACC
HavyajbHble IOHATHS U 3aKOHBI XMMHMH

[Tpenmer xumuu. Tena u BeniectBa. CBOMCTBA BEIIECTB. DTAIOHHbIE (pU3HUecKue
CBOICTBa BelleCTB. MaTepualibl U MaTepuaioBeieHne. Poiib XUMUN B KU3HU COBPEMEHHOTO
obmiectBa. OTHOIIEHKE O0IECTBA K XUMHUHU: XeMO(PHIUS U XeMOpOOHsI.

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

I'azbl. JKunkxoctu. TBEpapie BemecTBa. B3anmuble epexo1bl MEXY arperaTHbIMU
COCTOSIHUSIMH BEILIECTBA: BO3TOHKA (CyOnmMMaIus) u aecyoimmariusi, KOHIeHCalus U UCTIapeHue,
KPUCTAJUIM3aLUs U IIJIaBIICHUE.

®usnueckue sABiaeHUsA. YuCThle BEeCTBa U CMECU. | OMOTE€HHBIE U T€TEPOTCHHBIE CMECH.
Cwmecu ra3000passble, )KuaKue U TBEpAbIe. CrIOCOOBI pa3IelieHUs] CMECE: TeperoHKa, uin
JTUCTHIUISAIMS, OTCTauBaHKue, PHIBTPOBAHHUE, KPUCTAIUTM3AIINS WK BhIIIAPUBAaHUE.
Xpomarorpadus. [Ilpumenenue 3tux crnoco0oB B 1aOOPaTOPHON MPAKTHKE, HA TPOU3BOJICTBE U B
OBITY.

XUMUYECKHUE 3JIEMEHTBI. ATOMBI U MOJIEKYJIbI. [IpocThie U C0KHBIE BELIECTBA.
AmoTponus Ha npumepe Kuciaopoja. OCHOBHBIE MTOJI0KEHHSI AaTOMHO-MOJIEKYJISIPHOTO YUEHHUSL.
Nonsbl. BemecTBa MOJEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUS.

3HaKk# (CMMBOJIBI) XHMUYECKHUX 3JIeMEeHTOB. MHpOpManus, KOTOpyIo HECYT 3HAKU
XUMHUUYECKHX 3JIEMEHTOB. DTUMOJIOTHs Ha3BaHUI HEKOTOPHIX XMMUYECKHUX 3JIEMEHTOB.
[Tepunomuueckas Tabnuna xuMuaeckux meMeHToB J[. . MenneneeBa: KOpOTKONEPUOIHBIN U
JUIMHHONIEpUOAHBIN BapuaHThl. [lepuoast u rpynnel. ['aBHas u noGouHast HOArpyNIbl, Wik A- 1
b-rpynnsl. OTHOCUTENIbHAS aTOMHAs Macca.

Xumnyeckue popmyisl. Uuaekcel u koappunmenTsl. OTHOCUTENbHAS aTOMHAS U
MoJIeKyJsipHasi Macca. MaccoBast 10J11 XUMHUYECKOT0 JIeMeHTa B coequHeHnu. Mndopmanns,
KOTOPYIO HECYT XUMUYECKHE (POPMYJIBL.

BanentHoctb. CTpyKTypHBIE POpMYIIbl. XUMHUYECKHE 3JIEMEHTHI C IOCTOSHHOMN U
MEPEMEHHOI BaJICHTHOCTHI0. BbIBO (pOpMyIIbl coeiuHeHus o BajJeHTHOCTH. OnpeneneHue
BaJIEHTHOCTH XMMHUYECKOI0 AJIeMeHTa 1o opmyie BemecTBa. CocTaBieHUe Ha3BaHUI
COEIMHEHUH, COCTOSALINX U3 IBYX XMMUUYECKUX 3JIEMEHTOB, 110 BaJIECHTHOCTH. 3aKOH
ITOCTOSIHCTBA COCTABa BELIECTB.

XUMHYeCcKUe peakliuy (XUMHUYECKUeE SIBJICHMs). PeareHThl U MpOIyKThl PEaKIUH.
IIpu3HaKy XMMUYECKUX PEaKIUi. Y CIOBHS UX IPOTEKaHUs U IIPEeKpalleHus. Peakuuu ropeHus.
Tennosou s¢hpexm xumuueckou peaxkyuu. IK3omepmuyecKue u 3HO0MepMULecKue peakyuu.

3aKOH COXpaHEHUsI MacChl BEIECTB. XUMHUYECKHE ypaBHEHHs. COCTaBICHUE XUMUYECKUX
ypaBHeHu. THbOpMaIus, KOTOpyro HECET XUMUYECKOE ypaBHEHHE.

Knaccudukanys XuMHUECKUX peaklMii 0 COCTaBy U YHUCIY PEareéHTOB U MPOIYKTOB.
Tumbl XUMHUECKUX peakinnii. Peakiny coeTMHEeHMS, pa3JIOKEHHUs, 3aMEIIIEHNUs] 1 OOMEHa.
KaranusaTops! u kaTanus.

JlabGopaTropHbie ONBITHI



* O3HaKOMJIEHHUE C KOJUIEKIIMEH 1abOpaTOPHON MOCYIbI.

* [IpoBepka repMeTHYHOCTH MPUOOPA /TS TOJTYYEHHSI Ta30B.

* O3HaKOMJIEHHE C MUHEpaJIaMU, 00pa3ylOIUMHU I'PaHUT.

* [IpuroroBiieHnE T€TEPOreHHON CMECH ITOPOLIKOB CEPBI € )KEJIE30M U UX Pa3/EICHUE.

* B3aumopelicTBie pacTBOPOB XJIOPHUIOB U HOAMIOB KaJIHsl C PACTBOPOM HHUTpaTa cepedpa.

* [Tomyuenue rugpokcuaa menu(ll) u ero B3auMoeiicTBre ¢ CEpHON KUCIOTOM.

* B3auMo1elicTBME PacTBOPA COJbI C KUCIOTOM.

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

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

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

* 11.3aMelienue xene3oM MeIM B METHOM KYIIOpoce.

IIpakTuyeckue paéoThl
1. [TpaBuiia TexHUKH OE30IMTACHOCTH B XUMHUYECKO# J1aboparopun (KaOMHETe XMMUH).
JlabopaTopHoe 000pya0BaHKE U TPUEMBI PAOOTHI C HUM.
2.Hab6mroieHue 3a ropsieid CBeYOu.
3.04ncTKa 3arpsA3HEHHON TOBAPEHHOW 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 To71e M HA00O0POT.

Kucnopon kak XUMHUYECKHI1 3JIEMEHT U KaK MPOCTOE BEIIECTBO, (PU3NUECKe CBONCTBRA.
O30H. [Tonydyenune kucnopona. CodupaHue U pacrio3HaBaHUE KMCIOpoAa. XUMHUYECKHE CBOMCTBA
KHCJIOpO/ia: B3aMMOJEMCTBHE ¢ METAJIIAMH, HEMETAJJIAMHU U CJIOKHBIMH BELIECTBAMM.
ITpumenenne kucnopona. Kpyrosopor kucnopozaa B mpupoze.

Oxcuzpl. O6pazoBaHMe Ha3BaHUM OKCHJIOB 1O UX (popMysiaM (HOMEHKIIATYpa).
Cocranenue ¢popMys OKCHIOB 10 X Ha3BaHUAM. [IpeicTaBUTeN OKCHI0B: BoJa U
YIJIEKUCIIBIHN T'a3, HeraléHas U3BeCTh, UX MOJyYEHUE U IPUMEHEHHE.

Bognopon B npupoie. dusnueckre 1 XUMHYECKUE CBOMCTBA BOAOPOJA, €r0 MOJIYyYEHNUE U
IIPUMEHEHUE.

Kucnotsl, ux cocraB u ux knaccudukanus. Munukatopsl. Tabnuia pacTBOPUMOCTH.
CepHas U cosiHast KUCIIOTHI, UX CBOMCTBA U IPUMEHEHUE.

Conu, ux cocTtaB U Ha3BaHMsI (HOMEHKJIATypa), pu3ndyeckue cBoiicTsa. PacTBOpUMOCTh
coneil B Bojie. [IpeacraBurenu coseil: XJa0pua HaTpus, KapOoHAT HAaTpHs, pocdaT KaabIusl.
IIpumeHeHune conei.

[Tocrosanas ABoranpo. KonnuectBo BeniectBa. Moiib. MossspHas macca. KpatHbie
€MHUIIBI U3MEPEHUS KOJIMYECTBA BEIIECTBA — MUJUIUMOJIb U KUJIOMOJIb, MUJUIUMOJIIpHAs U
KUJIOMOJISIpPHAs MacChl BELECTBA.

Pacuérsl ¢ ncnonp30BaHUEM MOHATHH «KOJIMYECTBO BELIECTBAY, «MOJIIpPHAs Maccay,

«OCTOSTHHAsT ABOTaapo».
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3akon ABorajipo. Momnsipablii 006EM ra3o000pa3Hbix BemecTB. OObeMHbBIE OTHOIICHUS
ra3oB IIPU XUMUYECKHUX peaKkusix. OmuocumenbHas niomHocms 2aza no Opy2omy 2asy.

KpaTtHbie eqMHAIIBI U3MEPEHUS — MUJUTUMOJISIPHBIA U KUJIOMOJISIPHBIA 00bEMBI
ra3000pa3HBIX BEIIECTB.

Pacu€rsl ¢ HCIOJIB30BAHMEM MTOHATHI «KOJIMYECTBO BEIIECTBA», «MOJIAPHAS Maccay,
«MOJISIPHBIN 00BEM ra30B», «4UCIO ABOraapom.

I'uapocdepa. Kpyeosopom 60061 6 npupode. Pusuueckue u xumuieckue c8olcmaed
600b1.B3aUMOJICHCTBUE C OKCHIAMH.

OcHoBaHnusl, ux coctaB. PactBopuMocTs ocHOBaHUH B Bojie. MHaukatopsl. MI3mMenenue
OKpAacKy MHIMKATOPOB B LIENOUHOM cpene. [IpencraBurenu menodyei: ruApoKCUIbl HaTpus,
KaJIUs U KaJbIIHS.

PacTBopuTens u pactBopéHHoe BeniectBo. PactBopsl. PacTBopenue. PacTBopuMOCTb.
I'mppater. Konuentpanus pactBopoB. MaccoBast 10151 paCTBOPEHHOIO BeniecTBa. Pacuérsl,
CBSI3aHHBIE C UCII0JIb30BAHUEM MTOHATHS «MAcCOBast 10JI1 PACTBOPEHHOIO BELIECTBAY.

JlabopaTopHble ONBITHI

* [IoMmyTHEHNE N3BECTKOBOM BOJIbI IIPU MPOIMYCKAHUU YTJIEKUCIIOTO rasa.

* [TonmyueHnne BOAOpOAa B3aUMOJICHCTBUEM LIMHKA C COJITHOM KHCIIOTOM.

* PacniozHaBaHue KUCIOT C IOMOILBIO MHIUKATOPOB.

* I3MeHeHne OKpacKy MHAUKATOPOB B LIEJIOYHOM Cpeie.

* O3HaKOMJIEHUE C MpenapaTaMy JOMaIllHEeN WK HIKOJIbHOM alTeuKu: pacTBOpamMu
MepoKcuaa BOAOPOAA, CIUPTOBOM HACTOMKHU MOJa,aMMHAKA.

IIpakTyeckue padoTnl

4. Ilonyuenue, cobrpaHue 1 pacrio3HaBaHUE KUCIOPO/aA.

5. [lonyuenue, coOupanue u pacro3HaBaHHUE BOJOPOA.

6. [IpuroroBieHue pacTBOpa C 3aIaHHON MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIIECTRA.

OcHoBHbBIE KJ1aCChl HEOPTAHUYECKUX COeIMHEeHHN I

O060061eHne cBeieHn 00 OKCuaax, UX KiacCU(pUKalluy, Ha3BaHUSAX U CBOMCTBAX.
Cnoco0b! TOTy4eHHUsT OKCUIOB

OcHoBaHwusl, uX Kiaccu(uKkaius, Ha3BaHus (HOMEHKIIATypa) U (pU3HUeCKue CBOMCTBA.
XVMHYECKHE CBOWCTBA OKCUAOB: B3aUMOJIEHCTBUE C KUCIOTAMU, KUCIOTHBIMU OKCUJAMH U
cosisimu. Paznoskenne HepacTBOPUMBIX OCHOBaHUM. CriocoObI TTOJTy4eHUsI OCHOBAHUM.

Kucnotsl, ux xnaccuduxanus u HomeHkaarypa. O6muye xXuMuieckrue u Gpu3nyeckue
CBOICcTBa KMCIIOT. B3aumoieficTBIE KUCIIOT C MeTalIaMU. DJIEKTPOXUMUYECKUH Pl
HaIpsDKEHUN METauIoB. B3auMoaencTBue KUCIOT C OKCHIaMH METAJIIOB. B3anmoelicteue
KHCJIOT C OCHOBAaHUSIMU — peaklivs HeWTpanu3auuu. MzMenenne okpacku HHANKATOPOB.
BsaumopeiictBue kuciot ¢ consaMu. [lomyuenue 0eCKHCIOPOIHBIX U KUCIOPOICOAEPKAIINX
KHUCIIOT. [ [puMeHenne Kucmor.

Comm, ux knaccudukanus u cBoricTBa. B3anMmosencTBre coneit ¢ MeTaniamu,
0COOEHHOCTH ITHX peakuuidi. B3anMmoeiicTBre coeii ¢ cosiMu.

['enernueckue psaapl MeTalia U HeMeTaia. [ eHeTuueckast CBsi3b MEXy KiaccaMu
HEOPraHMYECKUX BEILECTB.

JlaGopaTopHbie ONBITHI
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* B3aumoeiicTBre OKCHIa KaJbIIMs C BOJOM.
* [ToMyTHEHHE U3BECTKOBOM BOBI.
* Peakuus HelTpanu3anuu.
* [Tomyuenue rugpokcuaa menu(ll) u ero B3auMoaeiicTBrE ¢ KUCIOTOM.
* Paznoxenue ruapoxcuna meau(Il) mpu narpesanuu.
* B3aumoeicTBre KUCIOT C METalJIaMU.
* B3aumoencTBre KUCIOT C COJISIMH.
* O3HAKOMIICHUE C KOJJICKIIUCH COICH.
* Bzaumoneticteue cynshara menu(Il) c sxenezom.
* B3aumoeicTBHE COJICH C COJISIMH.
* ['eHeTHueCKast CBSI3b MEX/Yy KJIaCCaMU HEOPTaHWYECKUX BEIECTB HA MPUMEPE COCTMHEHUM
MEJIH.
IIpakTuyeckune padoTsl
7.Penienne 3KCIepUMEHTANIBHBIX 33/1a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPTaHUUECKUX

COEIUHEHUITY.

Hepnounqecmm 3aKOH U mMepuoauiIecKass CMCTeMa XUMHUYIECCKHUX I3JICMECHTOB I[.I/I.
MenaeeeBa. CTpOCHHe aToMa
EcTecTBeHHBIC ceMEMCTBA XUMHUYCCKUX 3JICMEHTOB: IIICIIOUHBIC U IIST0YHO3EMEIILHBIC

METaJUIbI, TaJOTeHbl, HHEPTHBIE (Oaropoansie) ra3sl. AMPOTepHOCTh. AM(OTEPHBIE OKCHIIBI U

ruapokcuabl. KoMIIEKCHBIE COMN.

Otkpsitue J. 1. MenaeneeBbIM IepuoIMYECKOro 3aKk0Ha U CO3JaHle UM NIEPUOANUECKON

CUCTEMbI XUMHUYECKUX JIEMEHTOB.
ATOMBI KaK (hopMa CyIIecTBOBaHUSI XUMUIECKUX 1eMEHTOB. OCHOBHBIE CBEJICHHS O
CTPOEHHUH aTOMOB (pO U SHEPreTUUYECKUI YpOBEHb). JloKka3aTeabCcTBa CIOKHOCTH CTPOEHUS
aTtoMoB. OnbITel Pe3epdopna. Ilnanerapnas Moiens CTpoeHUs aToma.
CocTaB aTOMHBIX s€p: IPOTOHBI, HEUTPOHBL. OTHOCHTENbHASI ATOMHAs Macca.
B3anMOCBsI3b OHATUH «IIPOTOH», KHEUTPOH», «KOTHOCUTEIIbHAS AaTOMHAsl MacCay.
Muxkpomup. InekTpoHbl. CTpOeHHUE 3JEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX
aneMeHToB 1—20. [ToHsiTHE 0 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.
N3otomnbl. dusndeckuii cMbICIT CUMBOJUKH [leprogudeckoit cucTeMbl (MOPSAKOBOTO

HOMepa, HoMepa nepuoja u rpyninsl). CoBpeMeHHas (OpMyJIHPOBKa NEPUOANUECKOTO 3aKOHA.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB AJIEMEHTOB B MEPUOJIaX U Irpynnax Kak QyHKIHs
CTPOEHUS JIEKTPOHHBIX 000JI0YEK ATOMOB. 3HAYEHUE NIEPUOANYECKOT0 3aKOHA.

XapakTepucTHKa 2JIEMEHTa-MeTallla U 3JIEMEHTa-HEMEeTalJIa [0 UX MOJIOKEHUIO B
MIEPUOIUYECKON CHCTEME XUMUYECKUX 1eMeHTOB [[. 1. Menneneena.

JlaGopaTopHbie ONBITHI
* [Tonyuyenne aMmpoTepHOTO THAPOKCHUIA U UCCIIEI0BAaHUE ETO CBOMCTB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKI U
HNonHas XuMH4IecKast CBS3b. I/IOHBI, O6p330BaHHBIe aToOMaMH1 METaJIJIOB 1 HEMETAJIJIOB.

Cxembl 00pa3oBaHusl HOHHOM CBSI3U AJ11 OMHAPHBIX coeqMHEeHU. IOHHBIE KpUCTaUIMYeCcKre
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pemETKN U (PU3NIECKHEe CBOWCTBA BELIECTB C 3TUM THUIIOM peméTok. [lonsaTre o popmynpHOM
€JMHULIE BEIECTBA.

KoBanenTHas xuMudeckas CBs3b. JJIEKTPOHHBIC U CTPYKTypHBIE popmyibl. [Tonarue o
BajieHTHOCTH. KoBaneHTHast HenossspHas cBsi3b. CxeMbl 00pa30BaHUs KOBAJIEHTHOH CBS3U AJIs
OMHapHBIX coeqUHEHHUM. MoJieKyIspHbIe U aTOMHBIE KPUCTAININYECKUE PELIETKH, 3aBUCUMOCTh
CBOICTB BEILIECTBA OT TUIA KPUCTAJUINYECKOMN pEIIETKU. DIEKTPOOTPULIATENBHOCTD. Psin
IIEKTPOOTpULIATENbHOCTU. KOBaJIeHTHAs NOJspHAs XUMUUYECKast CBsI3b. Jumoib. Cxembl
00pa30BaHMs KOBAJIEHTHOM MOJIIPHON CBSA3M /151 OMHAPHBIX COENMHEHUN. MONEKyIsIpHbIE U
aTOMHBIE KPUCTAJINYECKUE PEIIETKU M CBOMCTBA BELIECTB C 3TUM TUIIOM PELIETOK.

Merammdeckas XMMUYECKas CBSA3b U METAJUIMYECKask KPUCTAIUIMUECKAs PEeIIETKA.
CBolicTBa BEIIECTB € ITUM TUIIOM pelI€TOK. [ToHsTHE O BOJOPOIHON XUMUUECKOH CBS3H U €€
BJIMSIHUE Ha (PU3MYECKHE CBOWCTBA HA IIPUMEpPE CBOMCTB BOJBI. EMuHAas mpupoa XUMHYECKUX
CBs3EH.

Crenensp okucienus. CpaBHEHHE CTENIEHU OKUCIIEHUS U BalleHTHOCTH. [IpaBuia pacuéra
CTETICHEH OKUCIIEHUS 10 (PopMysIaM XUMHUYECKUX COCIMHEHUH.

OKHCANTENBHO-BOCCTAHOBUTEbHBIE peakiuu. OmpeereHue CTeneHe OKUCIEHUS TS
9JIEMEHTOB, 0OPA3YIONINX BEIIECTBA PA3HBIX KJIACCOB. Peakiuy HOHHOTrO 0OOMEHA 1
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHbBIE peakiMi. OKUCIUTENb U BOCCTAHOBUTEND, OKHCIEHUE U
BoccTaHOBJIeHHE. COCTaBI€HUE YPAaBHEHUIN OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUI
METO/IOM 3JIEKTPOHHOTO OajaHca.

JlabopaTropHble ONBITHI
* 13roroBiieHre MOJEIIH, HIUTFOCTPUPYIOLIEN CBOMCTBA METAJUINYECKON CBSI3H

9 KUIACC

IloBTOpEeHue U 00001IeHNe CBeIeHUIT 0 Kypcy 8 Kiacca

bunapusie coenuaenusi. OKCUIbI cOIe00pa3yIoIue U HeCOIe00pa3yroIIue.
['upokcunpl: ocHOBaHMSI, aM(OTEPHBIE TUAPOKCUIBI, KHUCIOPOJACOIEPKAIIINE KUCIOTHI.
Cpennue, Kucible, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O06061ieHne cBefieHn 0 XxuMuyeckux peakuusax. Kiaccupukanuss XuMU4eCKUX peaxiuii
10 pa3JIMYHbIM NPU3HAKAM: COCTaBYy U YHUCITY pearupyromux U 00pa3yrommxcs BEIeCTB,
TeroBoMy 3 PexTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEW OKUCIICHHS 3JIEMEHTOB, 00pa3yoINuX
pearupymoliye BelecTBa, arperaTHOMy COCTOSIHUIO pearupyrouux BEelecTB, UCIOIb30BaHUIO
KaTajan3aTopa.

ITonsiTHE O CKOPOCTH XUMHYECKON peakiuu. DakTopbl, BIMAONINE HA CKOPOCTh
XUMHUYECKHMX PEAKIMi: MPUpPOAa pearupyrouux BeIecTB, UX KOHIEHTpalus, TeMrepaTypa,
IJI0IIAAb CONPUKOCHOBEHUS, HAIMUKE KaTanu3aTopa. Karanuzarop. Karanus.

JlaGopaTopHble ONBITHI

* B3aumMoielicTBMEe aMMHuaKka U XJIOPOBOJOPO/Ia.

* Peakuysi HEUTpaau3alum.

» Habmonenne TermmoBoro addexra peakimuu HedTpan3aluu.

* BzaumonetictBue cepHoit Kucnotsl ¢ okcuaom menu(1l).

* Pa3noxenue nepokcuia BOA0poa ¢ MOMOUIbIO KaTana3bl KapToders.
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* 3aBHCHMOCTh CKOPOCTH XUMHUECKOHM PEaKIMy OT MPUPOIbI pEarupyromux BEeIIecTB Ha
pUMepe B3auMOJICHCTBUS PaCTBOPOB THOCYIb(aTa HATpuUs UXJIopuaa 6apusi, Tuocyibdara
HATPUS U COJISTHON KUCIIOTBHI.

* 3aBHCHMOCTh CKOPOCTH XUMHYECKOH PEaKIMU OT MPUPOAbI METAIIJIOB IIPU MX
B3aUMOJICVCTBUU C COJITHOM KUCIIOTOM.

* 3aBHCUMOCTh CKOPOCTH XUMHYECKOW PEaKIIUU OT MPUPOIBI KHCIIOT MPU UX
B3aUMOJICVICTBUU C KEIIE30M.

* 3aBHCUMOCTh CKOPOCTH XUMHUYECKOW PEAKIIUU OT TEMIEPaTyPHI.

* 3aBHCUMOCTh CKOPOCTH XUMHYECKOH PEaKIMU OT KOHLIEHTPAIIH.

* 3aBHCUMOCTh CKOPOCTH XUMHUYECKON PEaKIMU OT IO COTPUKOCHOBEHUS
pearupyonmx BemecTs.

* 3aBHCUMOCTb CKOPOCTH XUMHYECKOHM PeaKIMy OT KaTalu3aTopa.

XuMH4YeCKHE PeaklMi B PACTBOPAX JIEKTPOJINTOB

[TonsiTue 06 PMEKTPOIUTUUECKON JTUCCOIHAIINU. DICKTPOIUTHI U HEIJIEKTPOJIUTHI.
MexaHu3M IUCCOLUALIUN JIEKTPOJIUTOB C PA3IUYHBIM XapaKTEPOM CBSI3U: IUCCOIMAIINS KUCIIOT,
miesiodeit u cosneit. CTeneHp AMeKTPOIUTHYECKON Aucconnanuu. CUibHbIE U ciaadbie
AJIIEKTPOJIUTHI.

OcCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOTUTHUECKON auccounanmu. Kimaccudukanms
MOHOB: KATUOHBI U aHMOHBI, U UX CBOMCTBA. KMCIOTHI, OCHOBaHMS U COJIM KaK 3JIEKTPOIUTHL. X
KJaccupuKanus u qucconnanys. Peakunm HOHHOro oOMeHa.

OO0mre XUMUYECKHE CBOMCTBA KUCIOT: N3MEHEHHE OKPACKH MHANKATOPOB,
B3aUMOJICHCTBUE C METAINIAMHU, OKCUJIAMHU U THAPOKCUIAMUA METAJUIOB U COJISIMHU.
MounekynsipHble 1 HOHHbIE (TTOJIHBIE U COKPAILEHHBIE) YpaBHEHUS peakMi. XUMUYECKUI CMBICI
COKpalIEHHBIX YPABHCHHH. Y CIIOBUA MPOTEKAHUS PEAKIIMM MEXKTY SJIEKTPOJIMTAMH 10 KOHIIA.
Psip aktuBHOCTH MeTaIOB.

OO6mme XuMUYECKHE CBOMCTBA IIEIOUEH: B3aUMOIEHCTBHUE ¢ KUCIOTaMU, OKCHUIaMU
HEMeTaJuIoB, coysiMu. OOIIIMe XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHUA:
B3aUMOJICHCTBUE C KUCTOTAMH, PA3JIOKEHUE TIPU HarPeBaHUU.

OO6mre XUMUYECKHE CBOMCTBA CPETHUX COJICH: B3aUMOJCHCTBUE C KUCITIOTaMH,
1IEJI0YaMH, COJIAIMU U METAJUTaMH. B3auMoaencTBue KUCIBIX COJIEN CO IIEI0YaMU.

IMaaponus kak 0OMEHHOE B3aMMOICUCTBHUE COJIEH ¢ BOJOW. [ MIposiu3 coiii CUIIBHOTO
OCHOBaHUS U c1a00¥ KUCIOTHL. [ Maposn3 comu ci1aboro OCHOBaHUS U CUIIBHOM KUCIIOTHI.
Bomopoansiit mokazatens(pH).

CBoiicTBa KUCTIOT, OCHOBAaHUM, OKCUIOB M COJIEH B CBETE TEOPUU DIICKTPOIUTHUUECKOM
JIMCCOITUAIIMY U TIPEJICTABIICHUIM 00 OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIX PEAKIIUSIX.

JlaGopaTopHbie ONBITHI

* Jlucconmanust ciadbIX JIEKTPOIUTOB HA MPUMEPE YKCYCHOM KUCITOTHI.

* lI3MeHeHne OKpacku MHANKATOPOB B KUCIIOTHOM Cpeie.

*Peakiust HeHTpanu3auy pacTBopa MIET0YH Pa3IUIHBIMU KACIOTaMH.

* [Tomyuenne ruapokcuaa menu(ll) u ero B3anMoeiicTBrE ¢ pa3TUIHBIMUA KUCIIOTAMH.
* BzaumonelicTBre CIIbHBIX KHCIOT ¢ okcuaoMm menu(1l).

* B3zauMoiericTBrE KUCIOT C METAIJIAMH.
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» KauectBeHnHas peakius Ha KapOOHAT-HOH.

* [TosmydyeHnue cTyaHs: KDEMHUEBOU KUCIIOTHI.

» KauecTBeHHas peakius Ha XJIOPHU/- I CYJIb(aT-HOHBI.

* I3MeHeHne OKpacKu MHAUKATOPOB B LIEJIOYHOM Cpee.

* B3auMoIeliCTBUE IET0YEH C YTIEKUCIIBIM Ia30M.

* KauecTBeHHas peakiys Ha KATHOH aMMOHHUSI.

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

* B3anmopelicTBie kKapOOHATOB C KHCIOTaMH.

* [Tonyuenue runpoxcuna xenesa(lll).

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

IIpakT4yeckue padoThl

1. Pemienne 3xciepyuMEHTaNbHbBIX 33/1a4 110 TEME «DJIEKTPOIUTHYECKAs JUCCOLIUALUS»
HemeTauibl 4 MX coeJUHEHHSA

CrpoeHre aTOMOB HEMETAJUIOB U UX I0JIOXKEHNE B IEPUOANUECKON cucteMe. Py
AIIEKTPOOTpHULIATENbHOCTU. KpHcTaunueckue pemeéTku HEMETaUIOB — IIPOCTHIX BEIIECTB.
®duznyeckue cBoicTBa HeMeTau1oB. O01Me XUMUYECKHUE CBOMCTBA HEMETAIIJIOB:
OKHUCJIUTETIbHbIE U BOCCTAHOBUTEIIbHBIE.

l"anorensl, cTpoeHME UX aTOMOB U MOJIEKYJI. DU3NUYECKUE U XUMHYECKHUE CBOMCTBA
raJIoreHOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB raJIOr€HOB B 3aBUCHMOCTH OT MX IOJIOKEHUS
B Ilepuoanueckoi cucreme. HaxoxieHue rajJoreHoB B IPUPOE U UX MOTyUYEHHUE.
buonoruueckoe 3HaueHNE U IPUMEHEHHUE TaJOTEHOB.

CoennHeHus rajoreHoB. ['anoreHoBo10pos! (XJI0pOBOJOPOI) U COOTBETCTBYIOIINE UM
KHCJIOTHI: TUIABUKOBAsI, COJITHAS (XJIOPOBOAOPOIHAS ), OPOMOBOAOPOIHAS, HOJIOBOIOPOIHAS.
I"asorenuasl. Xnopuasl. KauecTBeHHbIE pEaKLIUMK HA TAJIOT€HUA-UOHEL. [IpuMenenune
COCIMHEHUH TAJIOT€HOB.

O6mas xapakrepuctuka 31emMeHToB VIA-rpynmnel. Cepa B ipupojieu e€ MmoyiyueHue,
¢duznyeckue cBoicTBa. AJNIOTPONHBIE MOAU(UKALIUY CEPHI U UX CBOWCTBA. XUMHYECKHE
CBOMCTBA CEpBI U €€ IPUMEHEHHUE.

CepoBoZOpOJI: CTPOEHUE MOJIEKYJIbI, (PU3MUECKHE U XUMUYECKUE CBOMCTBA, OJyUYEHUE U
3HaueHue. CepoBogopoaHas kuciota. Cynbpuasl U ux 3HadeHue. JIIoMuUHOPOpPHI.

Oxcup cepri(IV), cepaucras kucnora, cyiabpuThl. KauecTBeHHas peakius Ha CylIbpUT-
HOH.

Oxkcun cepri( V1), cepras kucnora, cyabdarsl. Kpucramioruaparsr.

Cepnucras kucnora. CepHas KMCJIOTa KaK CHIIbHBIN 31eKTposuT. CBolCcTBa
pa30aBICHHON CEPHOM KUCIOTHI KaK TUITUYHOW KUCIIOTHI: B3aUMOJICHCTBUE C METaNIAMH,
OCHOBHBIMH U aM()OTEPHBIMH OKCHUJAMH, OCHOBAHUSIMU U aM(OTEPHBIMH THAPOKCUAAMH,
consiMu. KaduecTBeHHas peakius Ha Cylb(aT-HoH.

OO6m1ast XxapakTepucTUKa 3JIEMEHTOB V A-TpyIbl. A30T, CTpPOSHHE €ro aTomMa
Y MOJIEKYJTbl. DU3NYECKHE U XUMUYECKUE CBOMCTBA U TPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €TI0
Ouosoruueckas poJb.

AMMHUak, CTpoeHHe MOJIEKYJIbl U (PU3HUecKHe CBOCTBa. AMMUaYHas BOJa, HAIAThIPHBIN

CIUPT, TUJIpaT aMMHUaka. JlIOHOpHO-aKIEeNTOPHBIN MEXaHU3M 00pa30BaHUs CBSI3U B KATHOHE
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amMmoHus. BoccranoBurenbHble cBoiicTBa aMmMmuaka. Co aMMOHHUS U X TIPUMEHEHHE.
KavecTBenHast peakiust Ha KAaTHOH aMMOHUSI.

Oxcupl a30Ta: HECoJae00pa3yoIIne U KUCIOTHBIE. A30THCTas! KUCIIOTA M HUTPUTHIL.
A3oTHas KuCiI0Ta, €€ MoJlydeHne U cBoiictBa. HuTpartsl.

docdop, cTpoeHne aTomMa U AITIOTPONHs, (PU3NIECKHe U XUMHUUECKUE CBOICTBA
atoTponHbiX BugousMeHnenuit. ®ochuasr. @ochun. Oxeua hocdopa(V) u dpochopnas
(oprodocdopnas) kuciora. Pocdarsl.

OOm1ast xapakTepUCTHKA 31eMEHTOB [V A-Tpymibl: 0cCOOEHHOCTH CTPOSHHS aTOMOB,
IIPOCTBIX BEIIECTB U COEAUHEHUM B 3aBUCUMOCTH OT IOJIOKEHHUSI 3JIEMEHTOB B IIEPUOANUYECKOMN
cucteme. YTiepos. AJUIOTponHbIe Moau(UKayK: anmas, TpaduT, KapouH u gyriepenst, ux
¢u3nueckue cBoicTBa. AMOPQHBIN YIIepo.l: caXka, aKTUBUPOBAHHBIN Yroyb. AcOpOLus.
XuMHYeCKue CBOKMCTBA yriiepoaa. KoOKCOXuMHUYecKoe NpOU3BOICTBO U €r0 MPOAYKIMA.
KapOunpr.

Oxcup yrinepona(ll): crpoenne monexyibl, nosydenue u coiicrsa. Oxenp yriepoga(Iv):
CTPOEHHUE MOJIEKYJIbI, IOJyYE€HUE U CBOMCTBA. YToJbHasA KucaoTa. Coyin yroJbHON KUCIIOTHI:
KapOOHATHI U TUAPOKapOOHATHI. TexHUYecKas M MUIIEeBast COJA.

[lepBoHauanbHBIe TOHATHS OO0 OPTraHMYECKHWX BEIIECTBAX KaK O COCIWHCHHSIX
yriepoaa (MeTaH, 3TaH, dTWJICH, alleTUJICH, dTaHOJ, TJIUIEPUH, YKCYCHAs KHCIIOTA).
[IpupoaHble UCTOYHUKH YTIIEBOAOPOAOB (YroJib, MPUPOAHBIN ra3, HEPTh), TPOIYKTHI
ux TnepepaboTku (O€H3MH), MX pOJib B OBITY W MPOMBIIUICHHOCTH. [loHsATHE O
OMOJIOTHYECKU Ba)XKHBIX BEIIECTBAX: )KHUPaX, OeNKaxX, yriIeBoJaX — M UX POJIH B KU3HH
yesioBeka. MaTepruaibHOE €JUHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COCAUHEHUM.

KpemHuii, ero ¢pusndeckne 1 XUMHYECKHE CBOMCTBA, MOyYeHUE U IPUMEHEHHE.
Coenunenns kpemHus B mpupoae. O0mme npeacrasienus o6 okcuae kpemuaus (IV) n
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJI30BAHUE B OBITY, B IPOMBILUIEHHOCTH. BaxkHeiue
CTPOUTEINbHBIE MaTEPHAIIbI: KEpaMHUKa, CTEKJIO, IIEMEHT, OETOH, xene300eToH. [Ipobaemsr
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

JlabopaTropHblie ONBITHI

* Pacnio3HaBaHMe rajJoreHn/1-uOHOB.

» KauecTBeHHbIE peakiuu Ha Cylb(aT-HOHBI.

» KauecTBeHHas peakius Ha KaTHOH aMMOHHS.

* XMMUYECKHE CBOMCTBA a30THOW KUCJIOTHI, KaK JIEKTPOJIUTA.

» KauecTBeHHbIe peakiuu Ha Gocdar-uoH.

* [TosmydyeHne u cBOKCTBA YrOJbHON KHCIIOTHI.

» KauecTBeHHas peakiiust Ha KapOOHAT-HOH.

* [IponyckaHue yrieKuciioro ra3a 4yepe3 pacTBOp CHIIMKAaTa HaTpHsL.
IIpakTuyeckue padoTnl

2./3yueHne CBOMCTB COJSTHON KUCIIOTHI.

3. 3yueHune CBOMCTB CEpHOM KUCIIOTHI.

4. ITomydyeHne aMMHaKa U U3y4eHUE €ro CBOMCTB.

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

MeTa/iibl M HX COeIMHEHHUS
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ITonoxeHnue MeTauioB B IEPUOAUYECKON CUCTEME XUMUUECKUX d1eMeHTOB JI. .
Menpeneesa, CTpOEHHE aTOMOB M KPUCTAJUIOB METaJIOB. MeTannuyeckasi CBsI3b U
MeTaJuIn4yecKas Kpuctauimyeckas pemérka. Oouie pusnyeckie CBOMCTBa METAIOB: 3JIEKTPO-
U TEIUIONPOBOJTHOCTD, OTPAXKAIOIIAs CIOCOOHOCT, MIACTUYHOCTb. YEPHBIE U IIBETHBIEMETAILIBI.

MerTaibl Kak BOCCTAaHOBUTENU. DIEKTPOXUMUYECKUH psill HanpskeHuil. B3aumonelicteue
METAJIJIOB C HEMETAJlJIaMH, OKCUJIaMH, KUCIIOTaMH, COJISIMU. AJIFOMUHOTEPMHUSL.

lenounsie Metamisl. O0MIIast XapakTepUCTHKA 37eMeHTOB |A-rpymnmbl. Okcuabl u
TUAPOKCHUIBI HICJIIOYHBIX METAJLIOB, UX IIOJIy4YEHUE, CBOMCTBA, IPUMEHEHUE. BaxxHenmue conu
IEJIOYHBIX METAJIJIOB, X 3HAYEHUE B IPUPOJIE U JKHU3HU YEIIOBEKA.

[lenouno-3emenbubie. O0mas xapakrepuctika 31eMeHToB || A-rpynmnel. Oxcunabl u
TUAPOKCUBI IIETOYHO3EMENIBHBIX METAJIJIOB, UX MOJIY4EHHUE, CBOMCTBA U IPUMEHEHHUE.
Baxkneiimue coyy 1e1049H03eMENbHBIX METAJUIOB, MX 3HAaYEHHE B IPUPOJE U )KM3HHU YEIOBEKA.
KapOonatsl 1 rupokapOOHATHl KAJIbLHUS.

Bpemennas u noctostHHast KECTKOCTh BO/bl. CIIOCOOBI yCTpaHEHUsI BPEMEHHOMN JKECTKOCTH.
Crioco0b! ycTpaHEeHHUsI TOCTOSTHHOM KECTKOCTH.

AmomuHui. CoelMHEHUs alFOMUHHUS B IPUPOJIe. XUMUUECKHE CBOMCTBA aJIFOMUHHUS.
Oco0eHHOCTH OKCHJIAa M THIPOKCH/IA IFOMUHUS Kak aM(OoTepHBIX coenuHeHnid. Baxkneitmme
COJIM TFOMHHUSA (XJIOpU, Cyabdar).

Kenezo. OcobenHocTH cTpoeHuUs aToMa xenesa. JKene3o B npupoe. Baxneiiue pyabl
xenesa. [lonydyenne uyryna u cranu. Oxcunbl v ruapokcuasl sxenesa(ll) u (1), Conu
xenesa(Il) u (I1II). ObHapykeHue KaTHOHOB JKeJle3a B pacTBOpe. 3HAUEHUE COSAMHEHU Kee3a.

Koppo3wust ra3oBasi (XuMHUYECKas) U SICKTPOXUMHUYECKasl. 3aIUTa METAZIOB OT KOPPO3HH.
Meransl B npupoje. Ilonstue o meramunyprun. Y€pHast 1 nBeTHAs METaJULYPIHsL.
[TupomeTanmyprus, THIpOMETaIyprus, dJaeKTpoMeTaTyprus. JloMeHHblIi npouecc.
[lepepaboTka yyryHa B cTajib. JJIEKTPOJIU3 PACILIIAaBOB.

JlabopaTopHblie ONBITHI

* BzaumonerictBue xemne3a ¢ pactBopoM cynbdata meau(1l).

* [TonyueHne N3BECTKOBOM BOJBI U OTIBITHI C HEW.

* [Tonyuenue ruapokcuaos xkeneza(ll) u (11).

» KauecTBeHHbIE peakluy Ha KaTHOHBI JKele3a.

IIpakTyeckue padoTnl

6. PemreHne sKCriepUMEHTATBHBIX 33/1a4 110 TeMe «MeTautbDy.

XuMus M OKpyxKamouas cpeaa

BemecTBa 1 MaTepuaisl B IOBCEAHEBHON XKU3HU Y€I0BEKA. be30macHoe HCIIOIb30BaHNE
BCHICCTB U XUMHNYCCKUX peaKHI/II\/'I B 6I)ITy. HepBaﬂ IMoMOIIb IMTPpU XUMHUYCCKUX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHNE OKPYXKAIoIMIeH cpeabl (TIpenenbHas JOMyCTUMasi KOHIICHTPAIIHs
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii Ixcnepumenm:

u3ydeHrue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBhl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAIIBI).

O0001eHNEe 3HAHMI 10 XUMHMH KypPCa OCHOBHOM IIKOJIBI.
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CtpoeHue aToMa B COOTBETCTBUU C MOJIOKEHUEM XMMHUECKOI0 JIEMEHTA B IEPUOANUECKON
cucreme. CTpoeHHE BElIECTBA: XUMUYECKas CBSI3b U KPUCTAIIIMUECKAs PEIIETKA. 3aBUCUMOCTh
CBOWCTB 00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BELIECTB (METAJIIOB, HEMETAJIOB, OJIATOPOIHBIX
ra3oB) OT I1OJIOXKEHUS 3JIEMEHTOB B IEPUOJUUECKON cUCTEME. TUIOIOTUs HEOPTaHUYECKUX
BEILECTB, Pa3JeJIcHUE UX HA KJIacchl U rpyninsl. [IpeacraBurenu.

IIpu3Haky U ycnoBuUs NIPOTEKAaHUS XUMUYECKUX peakUui. TUIIOIOTUs XUMUYECKUX PEaKLIAM
10 PA3JIMYHBIM MpU3HaKaM. Peakiu nonHoro ooMeHa. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUH.

XHUMHUYECKUE CBOMCTBA IIPOCTHIX BEIIECTB. XapaKTEPHbIC XUMUYECKHUE CBONCTBA
COJI€00pa3yIoIUX OKCUI0B, THIPOKCUA0B (OCHOBAaHUM, KUCIOPOACOAEPKAIINUX KHCIOT U
aM(pOTEPHBIX THIPOKCHUJIOB), COJICH.

Tunsl pacueTHBIX 3a1a4:

1. Beruncnenre MaccoBOM JJOJIM XMMHUYECKOTO 3JIEMEHTA 110 (POPMYJIe COSAMHEHUSI.
Yemanosnenue npocmertiwieti popmynel 6eugecmea no Macco8ubim 00NAM XUMULECKUX DTIeMEHMO8.
2. Boruncnenus mo XMMMYECKUM ypaBHEHUSIM KOJIMYECTBa, 00beMa, MacChl BEIIECTBA IO
KOJIMYECTBY, 00BEMY, MACCE PEareHTOB WM MPOYKTOB PEAKIUU.

3. Pacuer MaccoBo# J0IM pacCTBOPEHHOTO BEIIECTBA B PacTBOPE.

4. TemaTH4YecKoOe MJIAHHPOBAaHNE Y4eGHOr0 MaTepuaia
8 KIIACC
(2 4 B HEOEMIO, BCETO 68 u)

KonnuecTBo
Ne Tema (pa3zaen) qacOR Kon-Bo mpakTrueckux Ko11-Bo KOHTpOIBHBIX

Pa3nen 1. Havanmpubie |20 gacos 1 TIpaBuia TEXHUKH Konrponbnas pabdora 1 o

1 ||[mOHATHS U 3aKOHBI Tteme «HavyanpHble MOHATHSA
0€e30I1aCHOCTH B
XUMHHU. JI/O 11 U 3aKOHBI XUMUN)
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XUMHUYECKON
nabopaTopum.
JlaGopaTopHoe
obopynoBaHue u

MIpUEeMbl pabOTHI C HUM.

2. HaGaronenue 3a
ropsIIIeii CBEUOH.
3.0uncrka
3arpsiI3HEHHOMN
MOBapEHHOM COJIH.

4. ITonyuenue,
cobupanue u
pacro3HaBaHue
KHUCJIOpO/a.
Paznen 2. Baxueiimune 5. [lonyuenwue, KoHntposbHas padota 2 1o
npeCTaBUTEIN TeMme «Baxkneiue
HEOEI‘&HH‘IGCKI/IX 18 wacos cobupartic u MIPEACTABUTENH
pacro3HaBaHue
BCILIECTB. /0 5 BOIOpOIA. HEOPraHWYECKUX BEIIECTB.
KonnuecTBenHbie KonngecTBeHHBIC
OTHOILIEHHUS B XHMHHU. 6. Ilpurorosnenne OTHOILIEHUS B XUMHUU
pacTBOpa € 3aJaHHOU
MacCOBOM J0JIeH
pPacTBOPEHHOTO
BCIIECCTBA.
7.Pemienue
Pasnen 3. OcHOBHEIE 10 gacoB DNCTSpHMBRTRIbER Konrpomsaad pabora 3 no
KJIACCH! HEOPraHHUECKHX 3a1a1 II0 TCME TeMe «OCHOBHBIE KJIACCHI
COCTHHEHH. /0 11 «OCHOBHBIE KJIACCHI HeopraanevCKHx
HEOPTraHUYECKUX COCIMHCHII
COCTUHCHHID.
Pasnen 4.
[Tepuonnueckuii 3aKOH U
Ilepuoanueckas
CHfTeMI; XAMUYECKHX 8 uacos
snemeHToB (113 u /0 1
[ICX2) A.1.
MeHeneeBa u CTpoeHue
aTroMa.
KonTponbnas pabota 4 no
Paszen 5. Xumudeckas 8 wacon teMaM «llepuonnueckuit
cBs13b. OKHCIUTEILHO- 3aKOH U IIEprnoInicCcKas
BOCCTAHOBHUTEJILHBIE /0 1 CHCTEMa XMMHYECKUX
PCAKIIHH. anemeHToB /1. 1.

MenneneeBa. CtpoeHue
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aroMa» U «XUMHUYeCcKas
cBs13b. OKUCIUTENLHO-

BOCCTAHOBUTEJILHBIE
peaKIuN»
‘O606HleHI/IC 3HAHUI “4 yaca “ H
D‘Bcero 4acoB H68 yaca HH/P 7 JI/0 29 H K/P 4

TemaTnuyeckoe njanupopanue yaeonoro marepuaia 9 KJIIACC

(2 4 B HEAEIIO, BCETO 68 4, M3 HUX 2 4 — PE3EPBHOE BPEMS)

LZ& ]

IS

Meramisl 1 ux

KonunuecTBo
Tema (paznen) qacoB Ko:-Bo mpakTrueckux Ko0:71-BO KOHTPOJIBHBIX
Paszpgen 1.
IToBTOpEHUE U
00001meHune SyacoB
CBEJICHUU 11O
Kypcy 8 kiacca. J/O 12
XUMuyecKue
peaxkuuu
[TpakTuueckas pabora
1. Pemienue
Paznen 2. AKCIIEPUMEHTAIbHBIX
10 yacos Kontponbnas padota 1 o teme
XuMudeckue 3aJa4 1o TeMe
E— ek «XHUMHUYECKHE PEAKIINH B pacTBOpax
JI/O 19 POJUTHHECCKAS |5 e krponuToB»
pactsopax TUCCOLIAAITUSDY
[TpakTnueckas pabora
2. VI3yueHue CBOUCTB
COJITHOW KHMCJIOTBI
[TpakTudeckas pabota
3.M3y4eHue cBOWCTB
CEpPHOM KUCJIOTBI
Pa3nen 3. 26 yacoB
KonTponbHas padora 2 o teme
Hewmeramisl n ux [TpakTuyeckas pabora
«HemeTannbl 1 UX COSIUHEHUS
COEUHEHUS J/O 7 4 Tlonyuyenue
aMMHUaKa U U3yueHue
€ro CBOMCTB
[TpakTiaeckast pabota
5.ITonyuenune
YIIJIEKHCIIOTO Ta3a u
M3yYEHHE €r0 CBOMCTB
Paznen 4. 16 gacos KonTtpomnpsHas padora 3 1o teme

«MeTtaniael»
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COCTUHECHHUS JI/O 4 [IpakTrueckas pabota

6.Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 1o TEME
«MeTaibn)

Paznen 5.Xumus u |2 yaca
5 |lokpysxaroras
cpena /O 1

Pasnen 6.
O06o001enue
3HAHUU 110 XUMUH
3a KypC OCHOBHOM
6 |[IIKOJIBL. { yacoB
IToaroroBka x
OCHOBHOMY
roCy/1apCTBEHHOMY
sk3ameny (OI'9)

KonTponbnas padora 4 (uTorosast
110 KypCy OCHOBHOM IIIKOJIBI)

2 yaca. Ha npoBeneHre 00IIeIIKOIBHOTO MOTPY>KEHUS HITH

PezepBHOE Bpems o
P p anMuHUcTpaTuBHOM KP

]j‘Bcero JacoB H68 HH/P 7 J1/0O 40 H K/P4

5. KoHTpo/IbHO-U3MepHUTeIbHbIEe MATEPHUAJIbI

1. I'abpuensn O. C. Xumus. COOpHUK 33724 U yIIpakKHEHUH. 8 Kiacc: yueObHoe nmocobue ass
obmieoOpaszoBarenbHbix opranusanuii / O. C. 'abpuensn, U. B. Tpuryouak. — M.:
IIpocsemenue, 2019.

2. I'abpuensa O. C. Xumus. COOpHUK 3a/1a4 U yIIPAKHEHHUH. 9 Kitacc: yaeOHOe TTocooue Jist
obmeobpazoBatenbHbix opranuzanuii / O. C. I'abpuensn, U. B. Tpuryouak. — M.:
[Tpocsemienue, 2019.

3. I'abpuensn O.C. xumus. 8 kinacc. KoHTposibHBIE 1 TPOBEPOYHbIE PAa0OTHI K YUEOHUKY
O.C.I'abpuensHa «Xumus. 8 kiaacey : yueobnoe nocodue / O.C.I'abpuensn, I1.H.bepeskun,
A.A.YmakoBa u ap. — 2-e u3ll., crepeotun. — M.: [Ipocda, 2014.

4. ITaBnosa H.C. KoHTposibHBIE M CAMOCTOATENbHBIE PA0OTHI 10 XUMHHU: 9 Ki1acc: K y4UeOHUKY
O.C.I'abpuensna «Xumus. 9 xnace». ®I'OC (k HoBomy yuebnuky) — / H.C.IlaBnoBa. — 2-e u3.,
nepepad. u gom. — M.: M3gatenbctBo «Jx3ameny, 2015.

5. [NaBnoBa H.C. KoHTponbHBIE 1 cCaMOCTOATENbHBIE pa0OTHI MO XUMHHU: § KJTacc: K YIeOHUKY
O.C.I'abpuensina «Xumus. 8 knacc».— / H.C.IlaBnoBa. — 3-e u3z., nepepad. u gom. — M.:
Uz narenscTBO «OK3aMen», 2015.

6. lopOynmosa C.B. TecTsl M0 OCHOBHBIM pa3zeiiaM IMIKOJIBHOTO Kypca XUMHH: 8-9 KIIacChl. —
M.: «kBAKO», 2006

7. KaBepuna A.A. Xumus. [Inanupyemslie pezynsraTsl. Cucrema 3a1anuii. 8-9 kiacchl: mocodue
JUIs yuurtesnei oOeobpazosar. yupexaenuii / A.A.Kasepuna, P.I".Banosa, /I.}O.[lo6poTuH:
nop pea. I'.C.Kosanésoii, O.b.Jlorunosoii. / M.: Ilpocsenienue, 2013
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8. [loBTOpEeHME U KOHTPOJIb 3HAHUN. HEOpraHuueckas Xumusi. § kimacc. TecTol, Teopus, 3a1a4u,
JoTUYecKHe 3a1anus. MeToandeckoe mocodue ¢ 3NEKTPOHHBIM MPUIIOKEHHEM. ABT-COCT.
E.M.Boponuna. — M.: Ilnanera, 2011.

9. KontposnbHo-u3mepurenbubie MmaTepuanbl. Xumus: 9 kinacc / Coct. H.IL. Tpoery6osa. — M.:
BAKO, 2011.

10. KontponbsHo-u3mepuTenbablie Matepuansl. Xumus: 8 kinacc / Coct. HIL. Tpoerybosa. — M.:
BAKO, 2011.
10. «Cnam I'HMA: Pemry EI'D u Pemry OI'D» https://chem-oge.sdamagia.ru/ , https://chem-

ege.sdamgia.ru/
11. Beepoccwuiickue mpoBepounbie pabotel. OdunmanbHblii caitt .https://4vpr.ru/

6. MeToauyeckue MaTepuasibl.

1. 'a6puensu O. C. Xumusa. Metoauueckoe nocodue st § kiacca: yuedOHOe mocooue Jist
obmieoOpaszoBarenbHbix opranusanuii / O. C. 'abpuensn, U. B. Axcénona, U. I'. OctpoymoB. —
M.: IIpocsemienue, 2019.

2. 'abpuensa O. C. Xumusi. Metoauuaeckoe nmocodue st 9 kinacca: yaeOHOe mocooue s
obmeoopazoBarenbHbIx opranusamnumii / O. C. 'abpuensa, U. B. Axcé€nosa, U. I'. OctpoymoB. —
M.: Ilpocsemienue, 2019.

Y4eOHO-MeTOIMYEeCKUN KOMILJIEKT JUIsl M3y4eHHs Kypca XUMuu B 8—9 kiaccax,

CO3JIaHHBIN aBTOPCKUM KOJUIEKTUBOM oA pykoBoacTBoM O. C. I'abpuensina,
YMK «Xumus. 8 kiaace»

1. Xumus. 8 knacc. YueOnuk (aBropsl O. C. 'abpuensu, U. I'. Octpoymos, C.A. Crankos).
2. Metoauueckoe ocobwue. 8 kiacc (aBropsl O. C. ['abpuensin, . I'. Octpoymos, C. A.
CnaakoB).
3. Ilporpamma Kypca XuMuu a5 8—9 kiraccoB 0011e00pa3oBaTeNbHbIX yupexaeHuil (aBropsl O.
C. I'abpuensn, . I'. Octpoymos, C. A. Cnaakos).
4. Pabouas Tetpanp. 8 knacc (aBropsl O. C. 'abpuenss, C. A. Cnankos).
5. Terpans u1st 1a00pPATOPHBIX OIBITOB M MPAKTUYECKUX padoT. 8 kiacc (aBTopsl O. C.
["a6puensu, 1. B. Akcénosa).
6. XumMus B TecTax, 3a7a4dax 1 ynpaxsHeHusx. 8 kiacc (asropel O. C. I'abpuernss,
U. B. Tpuryouak).
7. OnekTpoHHas Gpopma yuyeOHUKa.

YMK «Xumus. 9 kiaace»
1. Xumus. 9 knacc. Yueonuk (aBropsl O. C. 'abpuensu, 1. I'. Octpoymos, C. A. Cnagkos).
2. Metoaudeckoe mocobue. 9 kiace (aBropsl O. C. 'abpuensn, U. I'. Octpoymos, C. A.
Crnankos).
3. IIporpamma kypca xumun it 8—9 Ki1accoB 00IIe00pa3oBaTeNbHBIX yupexkaeHu# (aBTopsl O.
C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas Tetpanp. 9 knacc (aBropsl O. C. I'abpuensn, C. A. Cnankos).
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5. Terpans 11t 1a0OPATOPHBIX OIMBITOB M MPAKTUYECKHUX padoT. 9 kiacc (aBTopsl O. C.
labpuensy, 1. B. Akcénosa).

6. Xumus B TecTax, 3a/a4ax u ynpaxaenusx. 9 knacc (aBropsl O.C. ['abpuenss,
H. B. Tpuryouak).
7. DnekTpoHHas Gpopma yuyeOHUKa.

7. Hudpossbie 00pazoBaTebHbIE PeCypChl

st pa3paboTKH ¥ MPOBEACHUS YPOKOB XUMHUH, a TAKXKE JIJII CAMOCTOSITEIIBHOM pabOThI
00yJaronuxcs 1Mo MpeaMeETy UCTIOIB3YIOTCS CIIeAYIONNe 00pa3oBaTelbHbIC TIaTHOPMBI U
CauTEL.

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

2.ITopran «Mos mkosa B onliney», https://cifra.school/class/chem/

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

4. NuaTepHeT-ypok (0Opa3oBaTebHbIN BUI€O mopTai) Aapec cairta: https://interneturok.ru/

5.1nrepHeT-yueoHnk «OCHOBBI XUMUM» Ajpec caiira: http://www.hemi.nsu.ru/

6. Xumust. OOpa3oBaTeNbHbIN CAiT I MIKOJIBHUKOB. Anpec caiita: http://hemi.wallst.ru/

7.Enunas koJutekius 1@ poBeIx 00pa3oBaTelbHBIX pecypcoB. Azpec caiita: http://school-
collection.edu.ru

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

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

9.Vuebuuk xumuu. Azpec caita: http://my.mail.ru/community/chem-textbook/
10.Menua-ypoxku caiita I'Y S0 ITUCO https://media.edu.yar.ru/media/index.html?group=21
11.®enepanbHblii HEHTP MH(OPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
http://fcior.edu.ru/catalog/srednee_obshee

12. TecroBbie padotsl o xumun 11 kiace https://infourok.ru/biblioteka/himija/klass-
11/uchebnik-278/type-58

13. IlepconanbHeIi caiiT yuutens Monoakuaoi 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 68u,)

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. CBOHCTBA BEIIECTB. DTAIOHHbBIE (U3UYECKUE 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 BellecTB. MoIeN KpUCTAaNINYECKUX
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 (cybnmumanusi) 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 Oellamb BBIBOJIbI HA OCHOBE
Ha0JII0IeHU I
IIpakTHyeckasn [TpaBuia TeXHUKH 6€30IACHOCTU M HEKOTOPBIE BUJbI paboT B Pabomamw ¢ nabopatopHbIM
4/4 padora Nel XUMHUYECKOH abopatopuu (kabunere xumun) Habmoaenue 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 HaAOII0IEHUS 3a TOPSIIIel CBEUOH.
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
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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 TIpETapaTaMu 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 ¢ nabopaTopHBIM
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 MEAHOI0 Kyropoca 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. BzaumoaeiicTBruE KHCIIOT 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 ¢ y4acTheM KUCTIOT.
MIPOTEKAHUS PEAKIUI MEKIY AJIEKTPOIUTAMU J10 Apeymenmupoeams BO3MOKHOCTb POTEKAHUSI PEAKIUH C
KOHIIA. Psi1 akTUBHOCTH METaIOB. ydacTueM KUCJIOT Ha ocHOBe npaBuia beproiie u psaa
JlabopaTopHuble onbIThl.. 19. KayecTBennas aKTUBHOCTH METaJJIOB.
peakuus Ha kapOoHat-uoH. 20. [Tonyuenue cryauss | 1[pogooums ONBITHI, TOATBEPHKIAIOIIUE XUMUYECKUE
KpeMHUueBOM kucioThl. 21. KauecTBeHHas peakuus CBOIICTBA KUCIIOT, C COOTIOJICHHEM 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

CBOMCTBa OCHOBaHUM | B3aUMOJEHCTBUE C KMUCIOTAMHU, OKCUAMU MOHHBIE YPaBHEHUS PEAKLIMI C y9aCTUEM OCHOBAaHUM.
KakK AJIEKTPOJIUTOB HEMETAIJIOB, colsiMu. OOIIMe XUMUYECKUE CBOWCTBA | Ap2yMeHmuposams BO3MOXKHOCTh TPOTEKAHUS PEAKIIHI C

HEpPacCTBOPUMBIX OCHOBAHMI: B3aMMOJIEHCTBHE C y4acTHEM OCHOBAaHMI Ha OCHOBE IpaBuia beproe.
KHCIIOTaMHU, Pa3JI0KEHHUE TPH HarPEBaHUU. 11po6ooums OTBITHI, TOATBEPKIAIOIINE XUMUIECKHE
JlaGopaTopHble onbIThI. 22./I3MeHeHHE OKpacKu CBOICTBa OCHOBAHMIA, C COOJIIOICHUEM TIPABHIT TEXHUKH
WHIMKATOPOB B IIEIOYHOMU cpefe. 23. 0€30IacHOCTH.
B3anmMopeiicTBre mienoyen ¢ yriekuciablM ra3oM. Habniooams u onucviéams peakiiuu ¢ y9acTUEM KHCIIOT ¢
24. KauecTBeHHas peakius Ha KATHOH aMMOHHUSA. 25. | MOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U SA3bIKA XUMHUHU
[Tonyuenne runpokcuna meau(Il) u ero paznoxenue

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

CBOMCTBA COJIEN KaK
3JIEKTPOJIUTOB

B3aHMOJICHCTBUE C KHUCJI0TaMHU, II€j1094aMu, COJIsIMHA
U MeTajiaMy. B3anMoaelicTBue KUCIBIX COJIeH co

MMO3UITHM TeOoOpUuun BHCKTpOHHTHQCCKOﬁ JUCCoranuu.
Cocmasnamo MOJICKYJISIPHBIC, ITOJIHBIC U COKpaH_IéHHBIC
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[eJI0YaMHU.
JlaGopaTopHble onbIThl. 26.B3anmoeiicTBue
kapOoHaToB ¢ kucioramu. 27. [Tonyuenue
rugpokcuaa xenesa(lll). 28. Bzaumoaeiictue
xKenes3a ¢ pactBopoMm cyibdara menu(Il)

HMOHHBIC YPABHCHHMS pEaKIUi C y9acTHEM COJICH.
Apeymenmuposams BO3MOXKHOCTh IPOTCKAHUS peaKIni
C y4acTHEM CcoJIel Ha OCHOBe mpaBuia beproiie.
1Ipo6ooums ONBITHI, IOITBEPKIAIOIINE XUMUICCKHE
CBOICTBa COJICH, C COOJIFOICHUEM IIPABHIT TCXHUKH
0e30IacHOCTH.

Habniooams u onucviéams peakuiuu ¢ ydacTueM colieit
C MIOMOIIBIO PYCCKOTO (POIHOTO) SI3bIKA U S3bIKA XUMUHU

7112 [Tonstue o ruaponuse | ['uaponn3 kak 0OMEHHOE B3aMMOJICHCTBHE COJICH C Yemanaenueams 3aBHCUMOCTB MEKIY COCTABOM COJIH U
coneu BOJIOH. ['MpOJIN3 COM CHITBHOTO OCHOBAHHUSI U XapaKkTepoM e€ THIPOIIH3a.
cnaboit kucnotel. ['maponus conu ciaboro Ananuzuposams cpeiy pacTBOpa COIH C TOMOIIBIO
OCHOBAHUS ¥ CUJIbHON KHCIIOTHL. BotopomHbIi WH/INKAaTOPOB.
nokasareins (PH). IIpoeno3uposams THII THAPOJIN3A COJIM HA OCHOBE aHAIN3a
Jemoncrpanuu. OnpeneneHue xapakrepa cpeapl B | €€ Gopmybl
pacTBopax coeit
8/13 Ilpakmuueckas CBoiicTBa KUCIOT, OCHOBaHUM, OKCUIOB U COJIEH B Ymems obparatbes ¢ 1a00paTOpHBIM 000PYIOBaHHEM
paboma 1. Pemienune CBETE TEOPUHU HIIEKTPOIUTHUECKOM TUCCOIALU U HarpeBaTelIbHIMU PUOOPaMHU B COOTBETCTBUU
HKCHEPUMEHTAIbHBIX | M MPEJCTaBIECHUI 00 OKHCIUTEIHHO- C MpaBWJIaMU TEXHUKH O€30MaCHOCTH.
3aja4 Mo TeMe BOCCTQHOBUTEJIBHBIX PEAKIMIX Habniooams cBOMCTBA HIIEKTPOJIUTOB.
«DNEKTPOIUTHYECKAS Habniooams u onucviéams peakiiuy ¢ y4acTueM
JMCCOLIMALIUS AJIEKTPOJIUTOB C TOMOIIBIO €CTECTBEHHOT'O (PYCCKOT0 MU
POJIHOTO) A3BIKA U SI3bIKA XUMUH.
Dopmynuposamp BEIBOABI 110 pe3yJibTaTaM MPOBEAEHHOTO
HKCIIEpUMEHTA
9/14 O06o0011eHne 1 cucTeMaTu3alys 3HaHUH 10 TeMe « XMMHUYECKUE PEaKIMH B PACTBOPaX AJIEKTPOIHUTOBY
10/15 Konmponvnasa paboma 1 no Teme «XUMHUECKUE PEaKIUH B PACTBOPAX JIEKTPOIUTOBY
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HemeTanabl 4 ux coeanHeHus (23 4)

1/ 16 O61mas CtpoeHue aTOMOB HEMETAJIJIOB M MIX MTOJIOYKEHUE B ObwsicHsamb, YTO TAKOE HEMETAJIIIEI.
XapaKTEPUCTHKA MepUOANYECKOM cucteme. Psin Xapaxmepuzoeamb XUMHYECKHUE dJIEMEHTHI — HEMETAJUIBI U
HEMETAJIJIOB AJIEKTpOOTpHUIIaTeIbHOCTU. KprcTamnnaeckue CTpoeHHe, (pU3nYecKne U XUMHUIECKUE CBOMCTBA MPOCTHIX
PEmETKY HEMETAIIIIOB — MPOCTHIX BEIIECTB. BEIISCTB — HEMETAJIIOB.
®dusnueckue cBoiicTBa HeMeTaIoB. O0IIHe ObwscHsamb 3aBUCUMOCTL OKUCIUTEILHO-
XUMHUYECKHUE CBOKMCTBA HEMETAIIJIOB: OKUCIUTEIbHBIC | BOCCTAHOBUTEIBHBIX CBOWMCTB (MU NpedCcKa3vléamy
M BOCCTaHOBHUTEILHBIE. CBOMCTBA) JIEMEHTOB-HEMETAIIIOB OT MX IOJIOXKEHUS B
JlemoncTpauuu. Koyutekius HemMeTtauioB. Moenu | MepuoAMYECKON CHCTEME XUMHYECKUX DJIEMEHTOB
KPUCTALIMYECKUX PEMIETOK HEMETAITOB: aToMHbIe U | JI. V1. Meneneena.
MoJeKysipHble. O30HATOP U MPUHIUIIBI €r0 PadoThl. | Yemanagiueamps NIPUUUHHO-CIEICTBEHHBIE CBA3U MEXKIY
['openue mpocThIX BEIIECTB — HEMETAJIOB: CEPBI, CTPOCHHEM aTOMa, XMMHUYECKOU CBSA3BIO, TUTIOM
docdopa, TpeBecHOTO yriast KPUCTAJUTMYECKON peETKH HEMeTallJla M €r0 COCIMHCHUH U
(bM3UYECKUMHU CBOKMCTBAMHM JIAHHOT'O HEMETAaJlJIa M €r0
CO€OUHEHMH.
Jloka3bl6ambOTHOCHTENIBHOCTD MTOHATHH «METaJLI» U
«HEMETAILI»
2/17 Oomas I"aymorensl, cTpoeHUE UX aTOMOB M MOJIEKYI. Xapakmepuzoeams CTpOeHUE, PU3NUECKUE U XUMUYECKHE
XapaKTepUCTHKA du3nyecKkre U XMMUYECKUE CBOMCTBA TaJIOTeHOB. CBOICTBa, MOJIy4eHNE U MPUMEHEHUE raJoreHOB B IIJIaHE

ynemMeHToB VIIA-
TPYIIIbl — T'aJIOT€HOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB rajlOr€HOB B
3aBUCUMOCTH OT UX MOJIOXKEHHS B IEPUOIUYECKON
cucteMe. HaxoxieHue rajioreHoB B IPUPOJAE U UX
nony4yeHue. buonornueckoe 3HaueHue u
MIPUMEHEHUE TaJOreHOB.

Jemouncrpanun. OGpasifbl raloreHOB — MPOCTHIX
BellecTB. B3auMojeicTBre rajloreHoB ¢ MeTaJlJIaMU.

00I111er0, 0COOEHHOT0 U €TMHUYHOTO.

Yemanaenueams NTpUYUHHO-CIICICTBEHHBIC CBS3H MEXTY
CTPOCHUEM aTOMa, XUMHUYUECKOU CBSA3BIO, TUIIOM
KPUCTAJUTUIECKOHN PEIIETKU Y TAJIOTEHOB U (PU3UUIESCKUMU U
XUMHYECKUMH CBOMCTBAMHU DTHX BEIIECTB
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BriTecHenue xsiopom 6poma Uil HOJa U3 pacTBOPOB

UX coJiel
3/18 Coenunenus ["anoreHoBOOPO/IBI M COOTBETCTBYIOIINE UM Xapakmepuzoeams ¢ UCIIOJIb30BaHUEM PYCCKOI'O (POHOIO)
raJoreHoB KHCJIOTHI: IUIABUKOBAsI, COJIsTHAsI, OpPOMOBOJIOPOHAS, | SI3bIKA U A3bIKAa XUMHMHU COCTaB, (PU3MUECKUE U XUMUYECKUE
nojoBofopoaHas. I'anorenunpl. KauectBeHHbIE CBOWCTBA, [10JIy4Y€HHE U IPUMEHEHUE COCIMHEHUH
peakIMy Ha rajoreHu1-uoHsl. Ilpumenenune raJOreHoB.
COEIMHEHUI! raJloreHoB. Has3vi6amwb coeJMHEHUS TAIOT€HOB 110 (opmyie u
Jemoncrpanus. Komiekuus npupoaHbix cocmaenims GOPMYJIIbI 110 UX HA3BaHHUIO.
COeIMHEHUH xJI0pa. Yemanaenueams npUUMHHO-CIIEICTBEHHBIE CBA3H MEXTY
JlaGopaTopHslii onbIT. 29.Pacnio3naBanue XMUMUYECKOH CBSI3bI0 M TUIIOM KPUCTAIIIMUECKON PELIETKH B
raJOreHU/I-MOHOB COEJIMHEHUSX IaJIOTCHOB U (PU3MYECKUMH U XUMUYECKUMU
CBOWMCTBaMHM 3THX BEILECTB.
IIposooumy, HabarwOams U OnUCLIBAMb XUMUYCCKUN
HKCIEPUMEHT 110 PACHO3HABAHUIO T'aJIOT€HUI-UOHOB C
co0JTI0/IeHHEeM IIPaBUJI TEXHUKH OE€30MaCHOCTH.
Bvinonansams pacy€Tbl 10 XUMHUYECKUM (QOpMyIiaM U
YPaBHEHMSIM PEAKLUH, IPOTEKAIOIINX C y4aCTHEM
COCIMHEHUH T'aJIOTEHOB
4/19 IIpaxmuueckas CosnsiHast KMCIIOTa KaK CWJIBHBIN JIEKTPOJIUT. Ymems obpamarecs ¢ 1a00paTOpHBIM 000PYIOBAaHUEM U

paboma 2. zyuenue
CBOIICTB COJIIHOM
KHACJIOTBI

Tunuynasie pCaKuu KUCJIOT, XapaKTCPHBIC IJIA
COJISHOM KHMCJIOTBI: B3aUMOJICHCTBHE C MCTallllaMu,
OCHOBHBIMH H aM(bOTepHBIMH OKCHJaMH,
OCHOBAHUSAMH U aM(I)OTepHLIMI/I TUAPOKCUAAMU,
consmu. KauecTBeHHas pCaKknug Ha XJIOPUI-UOH

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

Habniooams cBOWCTBA 2IEKTPOIUTOB U MIPOUCXOSIINX C
HUMU SIBJICHUH.

Habniooams u onucviéams peakiiuy ¢ y9acTueM
AJIEKTPOJIUTOB C IOMOIIBIO PYCCKOTO (POJHOTO) SI3bIKA U
SI3BIKA XUMUH.
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@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
CTENeHN OKUCICHUS —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 Ta30M.
B3auMozencTerie KOHLIEHTPUPOBAHHOM CEPHOM
KHCIIOTHI ¢ Meqpi0. OOyrnuBaHue OpraHuYecKuX
BEILIECTB KOHIEHTPUPOBAHHON CEPHOU KHUCIOTOM.
JlabopaTtopuslii onbiT. 30. KayecTBeHHbIE peakiiuu
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
pEeaKIHii, XapaKTePU3yIOINX XUMUIECKAE CBOMCTBA 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
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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.

JladopaTopHublii onbiT. 31. 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
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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€30TaCHOCTH.
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.
JlaGopaTopublii onbIT. 32. XUMHYECKHE 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. 33. 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 U XUMHYECKUE CBOMCTBA, IOJyUYCHUE W IPUMCHCHHE
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. [Tornonienrne akTHBUPOBAHHBIM YIIIEM | O€30MTaCHOCTH
PacTBOPEHHBIX BEIIECTB WJIM ra30B. Y CTPOIMCTBO
MPOTHBOTa3a

16/31 Kucnoponusie Oxkcun yrinepona(ll): ctpoeHue MosieKyIsl, 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. 34. [Tonydenue u
CBOMCTBA YTOJbHOU KUCTOTHI. KauecTBeHHas

peakius Ha KapOOHAT-HOH.

SI3bIKA U SI3bIKa XUMHUH COCTaB, (PU3UYECKUE U XUMUYECKHE
CBOICTBA, MTOJTYYECHUE U TPUMEHEHUE OKCHJIOB YIJIE€POa.
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 COOTBETCTBHUH C
IpaBUIaAMU TEXHUKHU 0€30MacCHOCTH.

Habniwooams 1 onuceiéams XAMUYECKUH SKCIEPUMEHT C
MOMOILBIO PYCCKOT'O (POJIHOTO) SI3bIKA U SI3bIKA XMMMHU.
Dopmynuposams BEIBOABI 10 pe3yJibTaTaM MPOBEAEHHOTO
HKCHIEPUMEHTA.

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

[TepBoHavasibHBIE
cBeneHus 00

MertaH, 3TaH, STHICH, alleTHJICH, STaHO,
MJIMLEPUH, YKCycHas kucioTta. [Ipupoanbie

Xapakmepusoeamb 0COOEHHOCTH COCTaBa U CBOMCTB
OpTraHU4YCCKUX COGHHHCHHﬁ.

OpraHUYECKUX HCTOUHUKH YIIEBOI0POIOB (Yrodb, Paznuuams ipeenbHbIC U HENPEACTBHBIC YTIEBOIOPOIBI.
BEIIECTBAX. . Hasvieams n 3anucvieams HopMyInsl (MOJIEKYISIPHBIC U
IPUPOAHBIN Ta3, HEPTH), MPOIYKTHI UX 3 .

[Tpuponusie CTPYKTYPHBIE) BaKHEUIINX MTPEACTaBUTENCH

CTOMHIKI nepepaboTKy (OCH3MH), UX POJIb B OBITY H P

YTJIEBOJOPOJIOB. HPOMBILIICHHOCTH. Habniooams 3a X010M XUMHYECKOTO SKCIIEPHMEHTA,
OITUCBHIBATB €T0 U JIeNIaTh BBIBOJIBI HA OCHOBE HAOJIIOICHUI.
ObvacHame xumuyeckue peakyuy ¢ TOMOIIBIO PYCCKOTO
(poaHOTO) SI3BIKA, @ TAKIKE C TIOMOIIBI0 XUMHYECKHX
bopmyn 1 ypaBHEHHIA

19/34 TTousTue o TTousTre 0 OMOIOTMUYECKH BAKHBIX Xapaxmepuzoeams XUpbL, OCIKH, YTIEBOIbI KaK

OMOJIOTUICCKH BEIIIECTBAX: )KUpPax, OeNKax, yriaeBoJgax — U UX | OMOJOrHYeCKH BaKHbIC OPraHMYECKUE BEIIECTBA.

BayKHBIX pOJIH B XKU3HU YEJI0BEKA. MarepuanbHOE [ToHnMaTh MaTepHaIbHOE €TMHCTBO BEIECTB )KUBOH U

BEILIECTBAX. €IMHCTBO OPTAaHUYECKUX U HEOPraHUYECKUX HEKHBO PHPOIBL.

MarepuanbHoe coeauHeHn. 3ydenne o0pa3oB MaTepHaioB

€ANHCTBO (CTGK.HO, CILIaBbI MCTAIII0B, ITIOJIMMCPHEIC

OpraHUYECKUX U MaTrepHuabl).

HCOPraHN4CCKHUX

COCAVHEHUN.

20/35 Kpemuuii u ero Kpemuuii, ctpoeHne ero aroma 1 HaxoKJCHHUE B Xapakmepuzoeams ¢ UCIIOIB30BaHUEM PYCCKOTO (POTHOIO)

COCIUMHCHUA

npupoae. CpoiictBa kpeMHMsI. CUIIMIUABI U CUJIAH.
Oxcun kpemuusA(IV). Kpemuuesas kucnora u eé
COJIH.

Jemoncrpanuu. Komekuus «O0pasibl IPUPOIHBIX
coequHEHN kpeMHus». Komeknus crekia,
KEpaMHUKH, LIEMEHTA U U3/IEJINN U3 HUX.

sA3bIKA U A3bIKa XUMUHU CTPOCHUC ATOMOB U KPUCTAJJIOB,
(I)I/I3I/I‘{CCKI/IG U XUMHWYCCKHEC CBOﬁCTBa, MMOJIY4YCHHUEC U
MPUMCHCHUC KPCMHMU.

Yemanasnusame MNPUYIUHHO-CIICACTBCHHBIC CBA3U MCIKIY
CTPOCHUECM aTOMa, BUAOM XUMHYECKOMN CBsA3U, TUIIOM
KpHCTElJ'IJ'IH‘-IGCKOﬁ peI_HéTKI/I KpEMHHA U €TO (I)I/I3I/I‘{eCKI/IMI/I )51
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JlabopaTopHuble onbIThl. 35.1Iponyckanue
YIIIEKHCIIOTO Ta3a Yepe3 PacTBOP CHIIMKATA HATPHUS

XAMHYECKHMH CBOMCTBaMH.

Buinoansamo pacd€rsl Mo XuMHYEeCKUM (opMysiamM U
YpaBHEHUSM PEAKIMi, MPOTEKAIOIINX C y4aCTHEM KPEMHHS
U €r0 COCTUHEHUN.

Xapaxmepuzoeamu ¢ UCIOIB30BAHHEM PYCCKOTO (POIHOTO)
SI3bIKA U SI3bIKA XUMHH COCTaB, (PU3UICCKUE U XUMUICCKHE
CBOIICTBa, MOJIyY€HHE U MPUMEHEHUE COSAMHEHUN KPEMHHUSI.
Cpaenusams TUOKCHUIBI YIIIEpOAA U KPEMHUSL.

Onucwviéams BaXHEUIIINE TUIIBI TPUPOIHBIX COSTUHECHUMN

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

21/36 CunukaTtHas [TpousBoncTBO crekina u nementa. llpogykuus Xapaxmepuzoeams CUIMKATHYIO IPOMBILUIEHHOCTH U €€
MIPOMBIIIIJIEHHOCTh CHJIMKATHOM MPOMBIIUIEHHOCTH: ONTHYECKOE OCHOBHYIO MPOAYKIIHUIO.
BOJIOKHO, KepamuKa, hapdop, pasuc. Onruyeckoe Yemanasnueams ananoruu Mexy pa3indHbIME OTPACISIMU
BOJIOKHO. CUJIMKATHOW TIPOMBIIIIEHHOCTH
JdemoncTpanun. Kosutekuus npoaykuun
CHJIMKAaTHOM NMPOMBINUIEHHOCTH. BuneodparmeHTs
u cinaiael «II[pon3BoACTBO CTEKIA U IEMEHTA)
22/37 [Tonmyyenue Hewmerannsl B mpupoae. PpakiiioHHas IEPErOHKa Onucvieams HaXOKICHNE HEMETAIIJIOB B IIPUPOJE.
HEMETAJIJIOB KHJIKOTO BO3]lyXa KakK Croco0 MoyyeHHs Xapakmepuzoeams  (HpaKIIMOHHYIO IEPETOHKY KHJIKOTO

KHCJIO0pOAa, a3oTa 1 aprosa. [lomydenue gocdopa,
KpEMHUS, XJI0pa, H0Aa. DJIEKTPOIU3 PaCTBOPOB.
HMemoncrpanun. Komnexkuus «lIpuponnsie
COEIMHEHUS HeMeTaJUIoBY. BuaeodparMeHTs! u
crnaipl «DpakioHHAas EPErOHKA KUAKOTO
Bo3ayXa». Buneodparmentst u cnaiiasl «llonydenue
BOJOPOJa, KUCIOPO/A U TaJIOTEHOB

BO3/yXa KaK COBOKYITHOCTb (DU3MUYECKUX MPOLIECCOB.
Apeymenmupoeams OTHECEHUE MPOLIECCOB NOJIYyUEHUS
AKTHBHBIX HEMETAJJIOB K OKUCIIUTEIILHO-
BOCCTAaHOBUTEJIBHBIM IIPOLIECCAM
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SJICKTPOJIUTUICCKUM CIocooom»

23/38 [Tonmyyenue ITomy4yeHue cepHON KUCIIOTHI: ChIPbE, XUMU3M, Xapakmepuzoeams XMMU3M, CbIPbE, alllapaTypy U Hay4HbIe
BaXHEHUIINX TEXHOJIOTUYECKask CXeMa, METOJ| KUIISIIEro cios, IPUHIUIIBI IPOU3BOJICTBA CEPHON KUCIIOTHI.
XUMUYECKUX IIPUHLUIIBI TEMJI000MeHa, IPOTUBOTOKA U Cpasnueamsb NPOU3BOJICTBO CEPHOM KUCIOTHI U
COeAMHEHU N nupkynauuu. Oneym. IIPOM3BOJICTBO aMMHaKa
HEMETaJJIOB IIpon3BoACTBO aMMHaKa: ChIPbE, XUMU3M,

TEXHOJIOTUYECKasi CXeMa.

JdemoncTpamun. Mojenu anmapaToB JUIs
IIPOU3BOJICTBA CEPHOM KMCIOTHL. MOAEIbh KUIISILEro
ciiost. MoJiesib KOJIOHHBI CHHTE3a aMMHaKa.
BuneodparmenTst u cnaiiasr «[Ipon3BoacTso
CepHOM KUCIOTBIY. BuieopparMeHTs U ciaai bl
«IIpousBoactBo ammuakay. Komnexuus «Coipb€ ams
MIOJTyYEHHUs] CEPHOU KHUCIIOTHI»

24/39 O06o0uieHne o TeMe | YpOK-yIpaKkHEHHE C UCIIOJIb30BaHUEM I1Iposooumps o1ileHKY COOCTBEHHBIX JOCTHKEHHUI B YCBOCHUU
«Hewmeramnsl u ux CaMOCTOSITENTbHON PaOOTHI MO BBHIMOJIHEHUIO TEMBI.

COEIMHEHUS» IIPOBEPOUHBIX TECTOB, 331aHUH U yIIPa)KHEHUN Koppexmuposampb cBOU 3HaHUS B COOTBETCTBUU C
IUTAHUPYEMBIM PE3yJIbTaTOM.
IonyuamsXUMU4eCKyro HH(pOpMAIIUK U3 PA3INYHbIX
HCTOYHHKOB.
IIpeocmasnsams uHpopmarmio no reme «Hemerannsn» B
BUJIe TaOJIMII, CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM YHCJIE C
npuMmeHenneM cpeacts MKT

25/40 Pemienue pacueTHbIX | 3a7a4M 10 YpaBHEHHIO PEAKIMH C UCIIOJIb30BaHUEM | [Iposodums pacuemul Macchl, 00beMa, KOJTMUECTBA

3aaa4 110 TCMC
«HeMmeTans»

MMOHATHUM MaccoBas J0JIS BEIXOJa IpOoaAYKTa pCaKluu,
MaccoBas J0JA HpHMCCCﬁ.

BELIECTBA C YYETOM MacCOBOM JJOJIM BBIXO/1a WM HAIUYUS
npumecen
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26/41

KOHmpOJZbHaﬂ pa6oma 2 no Teme «HemeTraimie! u ux COCOAUHCHUA»

MeTtaJjuibl 1 ux coexuHenus (16 )

1/42 O61as [TonoxeHre MeTaIOB B IEPUOJUICCKON CUCTEME Ob0vACHAMb, 9TO TAKOE METAJUIEL.
XapaKTePUCTHKA XUMHUYECKUX dneMeHToB J]. 1. Menneneena, Xapaxmepuzoeames XUMHYCCKUE JIEMEHTBI-METAILIBI TT0 HX
METAJIJIOB CTPOCHHE MX aTOMOB M KPHUCTAJIOB. MeTauinyeckas | MOJIOKCHHIO B repuoaudeckoi cucreme 1. . Menaeneena.
CBS3b M METAJUTMYECKas KpUCTAUIMYECKas pemeTka. | /Ipocnosuposams CBOMCTBA HE3HAKOMBIX METAJIOB TI0
du3nyecKkue CBOMCTBA METAILIOB: YJICKTPO- U MOJIOXKCHHUIO B MIEPHOUICCKON CHCTEME XMMHUCCKHUX
TEIIONPOBOIHOCTD, OTPAKAIOIIAs CIIOCOOHOCTD, snemenToB J[. . Menpeneena.
IJIACTUYHOCTh. UEpHBIC U IIBETHBIC METAJLIbI Yemanaenueams NpUYUHHO-CIICICTBCHHBIC CBS3H MEXTY
CTPOCHUEM aTOMa, BHJIOM XUMHUYECKOM CBSI3U M TUIIOM
KPUCTAJNTHIECKOMN PEIIETKH Y METAIZIOB — TPOCTHIX
BEILIECTB U UX COEIUHEHUI
2/43 XuMHYECKHUE MerTainasl Kak BOCCTAaHOBHTEH. ObvscHAMb, 4TO TAKOE PAJl AKTUBHOCTH METAJLIOB.

CBOMCTBA METAJIJIOB

DNEeKTPOXUMHUYECKUI Pl HAIPSHKEHUM.
BzauMogaeiicTBHE METAINIOB C HEMETAIAMH,
OKCUJaMU, KUCIIOTaMH, COJISIMU. ATTIOMUHOTEPMHUSL.
JemoncTpaumuu. BzauMoaencTBue HaTpus, JUTUS U
KanbLUs ¢ BOAOW. ['opeHune Harpus, Maraus u
JKeJe3a B KUCIOopoe. Bemplika TEpMUTHOM CMECH.
B3anmoneicTBre cMecu MOPOIIKOB CEPHI U KENE3A,
LIMHKA U cepbl. B3anmoencTBre allfOMUHUS C
KHCJIOTaMU, IeJIodaMu ¥ Bojoi. B3aumoeiicteue
JKeJe3a U Me ¢ XJI0poM. B3zanmoneiicteue Meau ¢
KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTOM U a30THOU

IIpumenamp ero JUIsl XapaKTEPUCTHKN XUMHUYECKUX CBOWCTB
IIPOCTBIX BEIIECTB-METAIIOB.

0606wamb cUCTEMY XUMHUYECKUX CBOWCTB METAJJIOB KaK
«BOCCTaHOBUTEJILHBIE CBOMCTBAY.

Cocmaenams MONEKYISIpHbIE YPAaBHEHUS peaKLUi,
XapaKTEPU3YIOIINX XUMUYECKUE CBOMCTBA METAIIJIOB B
CBETE yueHHs 00 OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IpolLeccax, a peakliuy ¢ y4aCTUEM JIEKTPOJIUTOB,
IIPEJICTABIISTh TAK)KE U B MOHHOM BUJIE.

Habnooams 1 onuceiéams peakiii MEX/y BEIIECTBAMU C
MIOMOILBIO PYCCKOT'O (POJTHOTO) SI3bIKA U SI3bIKA XMMMUU.
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KHCJIOTOH (pa30aBICHHON W KOHIIGHTPUPOBAHHOM).
JlaGopaTopHublii onbIT. 36. B3aumopeiicTeue
xKenesa ¢ pactBopoMm cyibdara menu(Il)

CaMoCTOSTEIIFHO npoeo()umz) OIIBITHI, ITIOATBEPKAAOIIHNEC
XHMHYECKHE CBOMCTBA METAalJIOB, C CO6J'IIO,Z[€HI/ICM IIpaBUJI
TEXHUKHU 0€30I1aCHOCTH

xapakrtepuctuka lA-
TPYIIIBI

3aBUCUMOCTh (PU3MUECKUX U XUMUYECKHX CBOMCTB
LIEJI0YHO3EMEIBHBIX METAJUIOB OT 3apsI0B AP UX
aTOMOB.

JdemoncTpanun. OKkpacka MIaMeHH COEIUHEHUSIMU
IIEeJ0YHO3EMEIBHBIX MeTaJLIOB. I alieHne n3BecTu
BOJIOM.

3/44 OO6was CtpoeHue aTOMOB U IIPOCTHIX BEILECTB. Ob6vsacHamb STUMOJIOTHIO Ha3BAHUS TPYIIIBl «ILIEJI0YHbIE
XapaKTepUCTHKA 3aBUCUMOCTh (PU3UUECKUX U XUMUYECKUX CBOICTB METaJUIbI».
351eMeHTOoB |A- LIEJIOYHBIX METAJUIOB OT 3apsA/JI0B sJ€p UX aTOMOB. Hasams 001YyI0 XapaKTEPUCTUKY ILEIOYHBIM METa/lIaM 110
IPYIIIBI Jemoncrpanus. Okpacka MJIaMeHHU COSAMHEHUSMH | UX MOJIOKEHUIO B IEPUOIMYECKOM CUCTEME XUMUYECKUX
LIEJIOYHBIX METAJLJIOB anemeHToB J[. . Menzaeneesa.
Xapakmepuzoeams CTpOEHUE, PU3NUECKUE U XUMUYECKHE
CBOMCTBA IEJIOUYHBIX METAJJIOB B CBETE OOLIETO,
0COOEHHOI0 ¥ €IUHUYHOTO.
4/45 Coenunenus OKcuibl ¥ THIPOKCHUIBI LIETOYHBIX METAJIIOB, UX IIpeockaszvieams HU3NYECKUe 1 XUMUUYECKUE CBOMCTBA
351eMeHTOoB |A- II0JIy4eHHE, CBOMCTBA U MpUMEeHeHue. BaxkHelme | OKCHIOB U THPOKCHJIOB LIEOYHBIX METAJIJIOB HA OCHOBE
IPYIIIIBL COJIM LIEJIOYHBIX METAJUIOB, UX 3HAUEHHE B IPUPOJAE | MX COCTaBa U CTPOEHUS M MOJITBEPHKAATh MPOTHO3bI
1 J)KU3HHU YeJI0BEeKa. YPaBHEHUSIMU COOTBETCTBYIOLUX PEAKIIUH.
IIposooums pacdy€Thl O XUMUUYECKUM (hopMyiam U
YPaBHEHMSIM PEAaKLUH, IPOTEKAIOIIUX C yJacTHEM
IIETI0YHBIX METAJUIOB M UX COCTUHEHUI
5/46 Oomas CrpoeHne aTOMOB U IIPOCTBHIX BELIECTB. Ob6vsacuamb 3TUMOJIOTHIO Ha3BaHUS TPYIIIBI

«IIETOYHO3EMEIIbHBIE METAJIIBI».
Jasamw ob11yI0 XapakTepucTuky Metamuiam || A-rpymmsr
(1Ie7I09YHO3eMENIbHBIM METaJlIaM) 110 UX MOJOKCHHIO B
MEPUOJNYECKON CUCTEME XUMUYECKHUX DJIEMEHTOB

J1. 1. Menneneera.

Xapaxmepuzoeams cTpoeHue, (HU3HMUECKUE U XUMUYECKUE
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CBOMCTBa IICJIOYHO3EMCEIIBHBIX METAIJIIOB B CBETEC 0611161"0,
0COOEHHOTI0 U CAUHUYHOI'O.

6/47 Coenunenus OxcuIbl U TUIPOKCUIBI IEIOYHO3EMETbHBIX IIpeockazvieams Ppu3ndeckre U XMUMHUYECKHE CBOICTBA
anemeHToB |1A- METAJIJIOB, UX MOJy4YeHHE, CBOICTBA U IPUMEHEHHE. | OKCHUIIOB M THAPOKCUAOB MeTaisioB || A-rpymimel Ha ocHOBe
TpYyIMIIbI Baxkuneiimue conu ménouyH03eMeIbHBIX METAILIOB, UX COCTaBa U CTPOCHUS U NOOMEepIcOams MPOrHO3bI
UX 3Ha4Y€HUE B IPUPO/JIE U KU3HU YeIIOBEKa. YpaBHEHUSIMH COOTBETCTBYIOIIMX PEAKITHIA.
Kap6onats! u rusipokap6onats! kanbuus. [lonstue 1Ipo6ooums pacu€Thl MO XUMUYECKUM (QOpMyIaM U
«OKECTKOCTH BOJIbI».JIabopaTopHblii onbIT. 37. YpaBHEHUSM PEaKIUi, MPOTEKAIOIINX C Y4aCTHEM
[TonydeHnne N3BECTKOBOM BOJIBI U OTIBITHI C HEH. [IeTIOYHO3EMENbHBIX METANIOB ¥ UX COCTUHEHHI
7148 ATOMUHUI. Amomunuii. Ctpoenue aroma. Ouznueckue Xapaxmepuzosams alfOMAHUM 110 €T0 MOJI0KEHUIO B

CBOMCTBa IMPpOCTOro BCIICCTBA. XUMHYECKHE
CBOﬁCTBa, MOJIYUYCHHUC U NPUMCHCHHUC AJIFOMUHHA.

MEePUOINYECKON CUCTEME XUMHUYECKUX SJIEMEHTOB

J1. 1. MeHpeneeBa.

Onucvieams cTpoeHUE, GU3NIECKUE U XUMHYCCKUE
CBOWCTBA aJFOMUHUS, IIOATBEPKAAs UX COOTBETCTBYIOLUMHU
YPaBHEHUSIMU PEAKLIMM.

Konxpemuzupoeams 31€KTpOIIUTUYECKOE TOITYUEHUE
METAJJIOB ONMCAHUEM MIPOU3BOCTBA ATIFOMUHMUS.
Ycemanasnueams 3aBUCUMOCTD 0051aCTEH TPUMEHEHHS
AJIIOMMHMS U €T0 CIIJIaBOB OT CBOMCTB 3TUX BEIIECTB.
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8/49 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
9/50 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.
10/51 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.
JlaGopaTopHsle onbIThl. 38. [Tonyuenue
rugpokcuioB xxene3a(ll) u (111). 39. KauectBennbie
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

11/52 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

12/53 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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13/54

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.

14/55 | 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.. BuneopparMeHTsl 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».
15/56 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
16/57 | Konmponvuas pabom 3 1o TeMme «MeTamib»

XHMHUA M OKpYsKaowmas cpeaa (2 4)
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1/58

BemectBa n
MaTepuaibl B
MOBCEIHEBHOM
JKM3HHU YEI0BEKA.

BemecTBa 1 MaTepuaibsl B IOBCEIHEBHOM
’KM3HHU YeoBeKa. be3onacHoe ucnonb30BaHue
BEIICCTB M XMMHUUYECKUX PEAKIIUM B OBITY.
[TepBas momol1ib NpU XUMUYECKUX OXKOTaX U
OTpPABJICHUSX.

I1pusooums npumepsvl BEIIECTB, CIOCOOHBIX HAHECTU BPE/]
3JI0POBBIO.

Ocos3Hasamb ONACHOCTH CPEICTB OBITOBON XUMHUH,
UCTIOJIb30BaHUS TOPIOYKX M B3PHIBOOIIACHBIX BEIIECTB B
OBITY.

2/59

XUMHUYECKOE
3arpsi3HEHUE
OKPYKaroIIEen
cpenpl. Ponb xumun
B PEILIEHUU
AKOJIOTUYECKUX
npooiem.

VICTOYHUKM XMMHUYECKOT'0 3arpsi3HEHUS
okpyxkaromieit cpeasl. [IpenenpHas nonmycrumas
KoH1eHTparus Beuiects - [IJIK. Ponbs xumun B
PELIEHUN PKOJIOTMYECKUX MTPOOJIEM: HapylieHne
OMOTEOXUMHUYECKUX KPYTOBOPOTOB XUMHUYECKUX
3JIEMEHTOB, NOTEIJICHUE KIMMaTa, KUCIOTHbIE
NOXKAU U Ip. O30HOBBIE ABIPHI. «3€NEHAST XUMHUSD.
JemoncTpanuu. BuneohparMeHTsI U Ciaiapl
«['1o6anpHbIE FKOIOrHUECKUE TPOOIIEMBI
4eJI0BEYECTBA»

Xapaxmepuzoeams UCTOUHUKYA XUMHYECKOTO 3arpsI3HEHUS
OKPY’KaroIle cpelbl.

Onucvieamsb r00aTBHBIE YKOJIOTHYECKUE TTPOOITIEMBI,
CBSI3aHHBIE C XMMUYECKUM 3arpA3HECHUEM.

IIpeonazames MyTH MUHUMH3AIUU BO3ACHCTBUS
XUMHUYECKOT'0 3arpsi3HEHUS Ha OKPYXKAIOLLYIO Cpeay.
I1Ipugooums mprUMepbl MEXKAYHAPOAHOTO COTPYTHUYECTBA B
00JacTi OXpaHbl OKPYKAIOIIEH CPellbl OT XUMUYECKOTO
3arpsI3HEHUS.

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

O000menne 3HAHUI 10 XMMHUH 32 KyPC OCHOBHOM IIKOJIbI.

IMoaroToBKa K 0CHOBHOMY rocyaapcrBeHHomy 3k3ameny (OI'J) (7 v)

1/60

BemectBa

CrtpoeHne aToMa XMMHUYECKOTO 3JIEMEHTA B
COOTBETCTBHH C ITOJIO)KEHUEM ITOTO HJIEMEHTA B
MIEPUOUYECKON CUCTEME.

CrpoeHue BelecTBa: XUMHUECKast CBS3b U
KPUCTAININYECKHE PEIIETKH. 3aBUCUMOCTh CBOMCTB
00pa30BaHHBIX TEMEHTAMHU MPOCTHIX BEIIECTB
(MeTayI0B, HEMETAJIJIOB, OJArOPOIHBIX Ta30B) OT

IIpeocmasnsams nHdopmanmio 1o teme «llepuoanueckuit
3aKOH U nepuoauueckas cucrema 1. 1. Menneneesa B
CBETE TEOPHH CTPOSHUS aTOMay B BUJIE TAOIUII, CXEM,
OIIOPHOT'O KOHCIEKTA, B TOM YHCJIE C IPUMEHEHUEM CPEICTB
HKT.

Buinonname TeCTOBBIC 3aJ1aHUS 110 TEME.

IIpeocmasnsimes nHGOpMAIHUIO TIO TeMe «BUIbI XUMUYeCKOH
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ITIOJIOKCHHUA 3JIEMEHTOB B HepHOHquCKOﬁ CHUCTEMEC.
KJ'IaCCI/I(l)I/IKaHI/IH HEOPTraHNYCCKUX BEIICCTB.
HpeI[CTaBI/ITCJ'II/I Pa3HBIX KJIACCOB HEOPTaHUYCCKUX

CBsA3H U TUIIbI KPUCTAJINIMYCCKHUX peH_IéTOK. BzanmocBs3b
CTPOCHUA U CBOMCTB BCIICCTB» B BUJC Ta6J'II/II_[, CXEM,
OIIOPHOI'0 KOHCIIEKTA, B TOM YHUCJIE C IPUMCHCHUEM CPEACTB

BEIIECTB HUKT
2/61 Xumudeckue peakuuu | [Ipu3HaKky M yCIOBUS MPOTEKAHUS XMMUYECKUX IIpeocmaensims naGopmanuio 1o reme «Kmaccupukanms
peakuuii. TUIIOIOTHS XUMHYECKHUX PEAKLHUil 11O XMMHYECKHX PEaKIUH 10 Pa3IndHbIM IPH3HAKAM» B BUJE
pa3IMYHBIM OCHOBaHUAM. Peakium HoHHOTO TaOJIHILI, CXEM, OTIOPHOT'O KOHCIIEKTa, B TOM YHCIIE C
obmeHa. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE npumenenneM cpeacts UKT.
peakuuu Bovinonnams TECTOBBIE 33JJaHUS 110 TEME.
Xapaxmepuzosams OKUCITUTEIBHO-BOCCTAHOBUTEILHBIC
pEaKIUK, OKUCIUTENh U BOCCTAHOBUTEIIb.
Omauyams OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH OT
peakiuii ooMeHa.
3anucvieams ypaBHEHUS! OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUii ¢ TOMOIIbI0 METO1A
AJIEKTPOHHOI0 OanaHca
3/62 OcHoBBI Knaccugukarus npocTsix BelecTs. XMMUYECKHE Knaccugpuyuposame npocmoie geujecmaa.
HEOpraHU4ecKon CBOMCTBA MPOCTHIX BELIECTB. Xapakmepuz06ambXUMHUYECKHE CBOMCTBA MPOCTHIX
xumuu. [Ipocteie BeIIeCTB ¢ Touku 3peHus OB npoueccos.
BEIIECTBA U UX Apaymenmupoeams BO3MOKHOCTb MPOTEKAHUS XUMHUECKUX
CBOMCTBA. peaKIMii ¢ y4acTHEeM IMPOCTHIX BEIIECTB.
IIpusooums mpUMepsbI NpeJICTaBUTENeH KOHKPETHBIX TPYIII
BEIIIECTB.
4/63 OcHOBBI XapakTepHble XUMHUECKUE CBOMCTBA Xapakmepuzosams o01111€, 0OCOOCHHBIE U UHIUBUAYaJIbHbIE
HEOPraHNYecKOu coJ1e00pa3yoIuX OKCHIOB, THIPOKCHI0B CBOICTBA KUCIJIOT, OCHOBAHUH U COJIEH B CBETE TEOPHH

xumuu. CI0XHbBIE

(OCHOBaHHﬁ, KHUCJIIOPOACOACPIKAIINUX KUCIIOT U

BHGKTPOHHTHQGCKOﬁ JAUCCOIIMau.
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BEIIECTBA U UX
CBOICTBA.

aM(}OTEPHBIX THAPOKCUJIOB), COJICH

Apeymenmuposams BO3MOKHOCTh MPOTEKAHUSI XUMUYECKHUX
peaKIuii B pacTBOpax JIEKTPOIMTAX UCXOIS U3 YCIOBUH.
Knaccuguyuposamv HEeOpraHMUEeCKUE BEIIECTBA 110 COCTaBY
M CBOMCTBaM.

IIpusooums IipuMepsbI MPEACTABUTENCH KOHKPETHBIX
KJIACCOB Y TPYII HEOPTraHUYECKUX BEIIECTB

5/64 [ToBTOpEeHue n TecTupoBanue, penieHue 3aa4d 1 BBIITOJTHEHUE Bovinonnsams TECTHI ¥ YIPAKHEHUS, peulams 3a1a49u 10
00001IeHnE 110 TeMEe. | YIIPaKHEHUH 10 TeMe TeMe.
[Toaroroska K IIposooums OLIEHKY COOCTBEHHBIX TOCTHKCHUI B yCBOCHUH
KOHTPOJILHOH paboTe TEMBI.
Koppexmuposamb cBOM 3HaHHS B COOTBETCTBHH C
IUIAHUPYEMBIM PE3YJIbTaTOM
6/65 Pemenue pacuetHbix | Pacuersl mo xumuueckum GopmyiiaM u ypaBHeHUAM. | Ocywecmeénams pacyeTsl 10 XUMUYECKUM YPaBHEHUSIM.
3agay. [logroroBka k IIposooums OLIEHKY COOCTBEHHBIX TOCTHKCHUI B yCBOCHUH
KOHTPOJILHOM paboTe TEMBI.
Koppexmuposampb cBOU 3HaHUS B COOTBETCTBUU C
IUTAHUPYEMBIM Pe3yJIbTaTOM
7/66 Konmponvnasa paboma 4 (uToropast o Kypcy OCHOBHOM IIKOJIbI)
67-68 | PezepBHOE Bpemsl Ha MPOBeIEHHE OOIIEIIKOIBLHOTO NOrpy>KeHHs, aAMUHUCTpaTUBHOM KP nmu nip.
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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 1101 pykoBoacTBoM O. C. I'abpuensna, 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'abpuensn, U. I'. Octpoymos, C.A. Cnaakos).
2. Meronndeckoe nocobue. 8 knace (aBropel O. C. I'abpuensn, U.I'. Octpoymos, C.A.
Crnankos).
3.IIporpamma kypca xumun Uit 8—9 kinaccoB 0011e00pazoBaTeabHBIX yupexaeHuil (aBTopsl O.
C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).
4. Pabouas Tetpanp. 8 kinacc (aBropsl O. C. I'abpuensn, C.A. Craaxkos).
5. Terpaap u1s 1TaOOPATOPHBIX OMBITOB U MpakTUYeckux padot. 8 kiace (aBTopsr O. C.
["abpuensiH, 11.B. AkcéHosa).
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. 'abpuensn, C.A. Craakos).

5. Terpaap s TaOOPATOPHBIX OMBITOB U MpakTUYeckux 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. IpexcraBnens! cieayromme pyoprKI: COBETh a0UTYPHEHTY,
YUUTENI0 XUMHUH, CIIPAaBOYHUK (O4EHb OOJIbIIast MoA00pKa TaOJIUI M CIIPAaBOYHBIX MAaTEPHAJIOB),
BecEnasi XUMUsl, HOBOCTH, OJIMMITHAIbI, KyHCTKamepa (MHOTO HHTEPECHBIX UCTOPUIECKIX
CBEJICHUN ).
2. http://www.hij.ru.XKypuan «Xumust 1 )KU3HBHIIOHSATHO U 3aHUMATEIBHO PACCKa3bIBAeT 000

BCEM MHTEPECHOM, UYTO IIPOUCXOANT B HAYKE U MUPE, B KOTOPOM MBI KUBEM.
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3.http://chemistry-chemists.com/index.html. DnexTpoHHbIi xKypHaIT «XUMHUKHA U XHMUS», B
KOTOPOM MPEICTABICHBI OIBITHI 10 XUMHUHU U 3aHUMATEIIbHAsI HH()OPMAIHSI, TTO3BOJISIOIIIE
yBJI€Yb YICHHKOB SKCIIEPUMEHTAIBHON YaCThIO MIPEIMETA.

4. http://c-books.narod.ru. BceBo3amoskHast tuTeparypa o XUMHUH.

5. http://lwww.prosv.ru/. TTocoGust st ydaIuxcsi, B TOM YUCIIC JIJIs IOJATOTOBKU K HTOTOBOM
atrectauuu (OI'D u EI'D), MmeToanueckue nocodus s yuuTesneil, HaydHO-IIOMyJIsipHas
JUTEPaTypa M0 XUMHH.

6. http://1september.ru/. )KypHan npeanasHadeH He TOJIBKO IS yuuTesae. B HEM mpencraBieHo
00JIBIIIOE KOJIMYECTBO PabOT YUCHUKOB, B TOM YHCIIC UCCIICIOBATEILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii NIKOIbHBII MOPTA CO CChUIKAMU
Ha 00pa30BaTEe/IbHBIC CAUTHI IO XHMHH.

8. www.periodictable.ru. CoopHuk craTeil 0 XUMHUYECKHX JIEMEHTAX, HIUTIOCTPHUPOBAHHBIH
IKCIICPUMEHTOM.
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