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IMosicuuTeIBLHAS 3aNIMCKA

HcxoaHbIMH TOKYMEHTAMM [UIsl COCTaBJeHHs palOouell mporpamMmbl Y4eOHOTO IpeaMera
«XUMHS» SIBUITUACH:
®denepanpublii 3akoH «O06 obpazoBanuu B Poccuiickoit deneparum» ot 29.12.2012 Ne 273-D3 (B
JEUCTBYIOIIEH pelaKIun).
[Ipuka3z MunucrepcTBa obpazoBanust u Hayku Poccuiickoit ®eneparuu ot 17.12.2010 Ne 1897 «O6
YTBEpXKICHHH (elepaIbHOTO TOCYAapCTBEHHOTO 00pa30BaTENBbHOIO CTaHAApTa OCHOBHOTO OOIIETo
o0Opa3oBaHum» (C UBMEHEHUSIMHU U JOTIOTHEHUSMU ).
[Ipuka3 MunucrepcrBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 «O6
YTBEpXKJACHUM M BBEICHUM B JeicTBUE (eaepaabHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJIapTa CpPeIHEro o0mero oopa3oBaHusy (C U3MEHCHUSMH U JIOTIOJTHEHUSIMHU ).
[Ipukaz Munnpocsemenusi Poccun ot 20 mas 2020 r. Ne 254 «O6 yrBepxkaeHuu QenepalbHOro
nepevyHs y4eOHMKOB, JOMYIIEHHBIX K MCIIOJIB30BAHHUIO IIPU PEATU3alUU UMEIOIINX TOCYAapCTBEHHYIO
aKKpeIUTAlMI0 00pa30BaTENbHBIX MPOrPAMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro
o01Iero o0pazoBaHMs OPraHU3ALUSIMH, OCYIIECTBIISIONMMH 00pa30BaTEIBbHYIO IS TEILHOCTDY.
[Tpukaz Munnpocsemieaust Poccun ot 23 nexabps 2020 r. Ne 766 «O BHeceHWM U3MEHEHUH B
benepanbHBI TIEpeYeHb YUYEOHHWKOB, JHONYIICHHBIX K HMCIOJIB30BAHUIO TPH PEATU3ALUU MMEIOIINX
TOCYJJapCTBEHHYIO aKKPEIUTALMI0 00pa3oBaTelIbHBIX HPOrpaMM HAyallbHOTO OOIIEro, OCHOBHOTO
oO1ero, cpeaHero oo1mero oopa3oBaHus, yTBEPKIEHHbBIN MTpukazoM Munmnpocsemenus Poccun ot 20
Mas 2020 1. Ne 254».
[IpumepHble OCHOBHBIE OOpa3oBaTeNbHbIE MPOTrPaMMbl HayaJdbHOro 0O01ero oOpa3oBaHUS U
OCHOBHOT0 00I1ero 0o0pa3oBaHusl, BHECEHHBIE B PEECTP OCHOBHBIX 00pa30BATENBHBIX IMPOrpamMM,
o00peHHbIe  (penepaibHBIM  YI4EOHO-METOAMYECKUM OOBEIMHEHHEM IO 00IeMy 00pa30BaHHUIO
(mporoxon ot 8 anpens 2015 r. Ne 1/5).
MeTtoauyeckie peKOMEHJAIMN MO peajau3aluuu 00pa3oBaTeNIbHBIX MPOTrpaMM HadyajabHOrO OOIIEro,
OCHOBHOTO 0O0IllEro, cpenHero oOmero oOpa3oBaHMs, 00pa30BATENbHBIX MPOTPAMM CpPEIHETO
npodeccnoHalbHOTO  00pa30BaHUS M JOMOJIHUTEIBHBIX —0OLIE00pa30BaTENbHBIX MPOTrpamMM C
NPUMEHEHHEM 3JIEKTPOHHOTO OOYy4YeHHs M JUCTAHLMOHHBIX 0Opa30BaTENIbHBIX TEXHOJOTHI
(mpunoxenue kK mucbMy MunuctepcTa npocseieHus PO ot 19 mapra 2020 roga Ne I'J1-39/04).
Konnenmus mnpenonaBanus ydeOHOro rmnpeaMera «XUMHsS» B 00pa3oBaTeNbHBIX OPTaHU3AIMIX
Poccuiickoit ®enepanuu, peanu3yroUMX OCHOBHBIE 0011e00pa3oBaTelibHbIe IpOrpaMMbl  (YTB.
Pemenuem Konnernn Munnpocsemenust Poccun, nporokon ot 03.12.2019 Ne [1K-4BH).
Peanuzanust ~ oOpas3oBaTeibHBIX  MpPOrpaMM  €CTECTBEHHOHAyYHOM M TEXHOJOTMYECKOMH
HampaBJIEHHOCTEW MO0 XUMHUU C HCIOJIb30BaHHEeM oOopyaoBaHus IieHTpa «Touka poctay.
Meroanueckoe nmocodwue. - I1. W. becnano M.B. Jlopodees, Mocksa, 2021 r. — 154 c.

Pabouas mporpamma cocTaBieHa ¢ Y4€TOM aBTOPCKOM MporpaMMmbl MO XUMHH: XHUMHUS.
[Ipumepnbie paboume mnporpammel. Ilpeamernas mnuaus yueOHukoB O.C. T'abpuensna, W.I.
Octpoymona, C.A. Crankosa. 8-9 kiaccsl : yue0. mocodue s obmieoopaszosar. opranuzaiuii / O.C.
I'a6bpuensn, C.A. CnankoB - Mocksa. : [Ipocsemienue, 2019.-80 c.



B cBa3u ¢ OTKpBITHEM LIEHTpa €CTECTBEHHOHAY4YHOM HampasiieHHOCTH «Touka Pocra» u
OCHAIIICHHEM 00111e00pa30BaTeIbHON OpraHu3alui  000PYJOBaHUEM, CpPEJACTBaMU OOYYCHHS U
BOCIIMTaHMSI BHECEHbI U3MEHEHUS B COJIEpP)KaHUE TEM YPOKOB B YACTH IPOBENEHUS MPAKTUYECKUX
paboT, 1a00OpaTOPHBIX OMBITOB M JAEMOHCTPALMOHHBIX AKCHEPUMEHTOB (COTJIAaCHO METOAMYECKHUM
peKOMEHAalUusAM JUIsl  peanu3alud  o0pa3oBaTEIbHBIX IPOrpaMM  €CTECTBEHHOHAYYHOM W
TEXHOJIOTUYECKON HAMpaBJICHHOCTH MO XHMHHU C HCIIOJIb30BaHHEM oOopynoBaHusi 1eHTtpa «Touka
Pocray).

8 Kjacc

e [Ipaktuueckas pabora «/M3ydueHue CTpoeHUs IJIaMEHN»

e JIaGoparopublii onbiT «M3MepeHue TeMreparypbl KUIEHHUsI BOABI C MOMOIIBIO JaT4ynKa
TEeMIIEpaTypbl U TEPMOMETPA»

e JlTaboparopublii onbIT «OmnpeneraeHue TeMIEepaTypbl IUIABIEHUS U KpUCTAUIM3alUN
MeTaJlja

e JIaGoparopublit onbIT «OmnpeaeneHue BOJONPOBOIHON U TUCTUILTUPOBAHHOM BOAB»

e J[eMOHCTpalMOHHBIM 3KCIEPUMEHT «BplieneHne M MOrJIONIeHUE TeIula — MPU3HAK
XUMHUYECKON peaKuu

e JleMOHCTpallMOHHBINA SKCIEPUMEHT «Pa3iioKeHre BOJIbI JJIEKTPUUECKUM TOKOM»

e J/[eMOHCTpallMOHHBIN SKCIIEPUMEHT «3aKOH COXPaHEHHUSI MacChl BEIIECTB)»

e [Ipaktuueckas padora «IlonyueHne MeHOTO Kynopoca»

e JlaGopatopHslii onbIT «/3ydeHne 3aBUCUMOCTM pacCTBOPHUMOCTH BEIIECTBA OT
TEeMIIepaTypbl»

e JITaboparopusblii onbIT «HabmroaeHre 3a pocTOM KPUCTAIIOBY

e JlTaboparopusblit onbIT «llepechilieHHbINH pacTBOP»

e JlaGoparopuslii onbIT «Onipeaenenne pH pacTBOPOB KUCIOT U MIET0UYEH»

e JlaGopatopHbIii OnbIT «Peakis HeUTpaaTu3amum»

e JlaGoparopuslii onbIT «OnpeesieHne KUCIOTHOCTU TOYBBD)

e JlemoHcTpanoHHbI onbIT «TeMiieparypa nijaBiaeHHs BEIIECTB C pa3HbIMU THIIAMU
KPUCTAJUIMYECKUX PELIETOK)

B 9 knacce npeaycMOTpeHO MPOBEACHNE CISAYIOMUX paboT:

e JlemoHcTpanoHHBIHN onbIT «TennoBoil 3 exT pacTBOpEHUS BEIIECTB B BOJIE»

e [IpakTueckas pabota «DIEKTPOINUTHI U HEAEKTPOIUTHI»

e JlaGopaTopHbIii onbIT «BiusHuE pacTBOPUTEINS HA JUCCOLIMALIUIO

e JlaGopaTopHbIif onbIT «CHIIBHBIE U CI1a0bIe 3JEKTPOIUTHI

e JlaGopaTopHbIii ONBIT «3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTU PAcTBOPOB  CHJIBHBIX
JJIEKTPOJIUTOB OT KOHILICHTPALIUX HOHOBY»

e [IpakTueckas padora «OnpeneneHne KOHIEHTPALUH COIH 110 IEKTPOIPOBOJHOCTH
pacTBopa»

e JlemoHcTpanoHHbIHM onbIT «M3yueHne Gpu3ndeckux 1 XUMHUUYECKHX CBOMCTB XJIOPa»

e J[eMOHCTpalMOHHBIN ONBIT «/3ydeHne CBOMCTB CEPHUCTOTO ra3a U CEPHUCTON KUCIOTHI

e JlaGopaTopHblil onbIT «OCHOBHBIE CBOMCTBa aMMHAKa»

e JlemoHcTpanoHHbIe onbIThl: «I[lomyuenue oxcuna azota (IV) u uzyuenue ero cBOMCTBY;

«Oxkucnenne okcuma azota (I1) mo okcuma azora (IV)»; «B3aumoneiictBue okcumaaszora (1V)
C BOJIOM ¥ KHCIIOPOJOM, IMOJYYEHUE a30THOM KUCTOTHI»

e JleMOHCTpalMOHHBIN ONBIT: «IlosrydeHue cepoBoaopoa U U3y4EeHHUE €T0 CBOMCTBY

e J[eMOHCTpalMOHHBIN ONBIT «/3ydeHue CBOMCTB CEPHUCTOrO ra3a U CEPHUCTOU KUCIIOTHI»

e JlaGopaTopHbIii onbIT «B3aumo/ieiicTBUEe U3BECTKOBOM BOJIBI C YTIIEKUCIBIM Ta30M»»

e JlaGopaTopHslii onbIT «B3aumoseiicTBue rugpokcua 6apusi ¢ CepHOM KUCIOTOM

e JIaGoparopHsIii onbIT «M3mMeHeHre PH B X0/1e OKUCIUTENIHFHO-BOCCTAHOBUTEIBHBIX PEAKITHII)



Ilenn o0yyenus:

e opmupoBanre y OOydYalONMIMXCS CHCTEMBl XWUMHUYECKHX 3HAaHWUH KaK KOMIIOHEHTA
€CTeCTBEHHOHAYYHBIX 3HAHHIA,

® PA3BUTHUC JIMYHOCTHU 06y11a}0Lu1/1xc;1, HUX MUHTCIUICKTYAJIbHBIX W HPABCTBCHHLIX Ka4dCCTB,
dbopMHpOBaHHE TyMaHHUCTUYECKOTO OTHOIICHUS K OKPYXKAOIIEeMy MHPY M OKOJOTHYECKU
11e1ecoo0pa3Horo MOBECHUS B HEM;

® IOHMMaHUe OOYYAIOIIMMUCS XUMHHM KakK IIPOM3BOJUTEIBHON CHIIBI OOIIecTBA M Kak
BO3MOYKHOCTH 00J1acTh Oynyiieit nmpodeccHoHaIbHOM NesTeTbHOCTH;

® PA3BUTHUC MBbIIIJIICHUA 06yqa10m1/1x051 MNOCpCACTBOM TAKHMX IMO3HABATCIIbHBIX y‘Ie6HBIX
NEUCTBHM, KaKk yMeHHe (OpMYyIUpOBaTh MPOOJIEMy W TUIOTE3Y, CTAaBUTh IEIH W 3aJadd, CTPOUTH
TUTAHBI IOCTH)KCHUS 1IETICH M PEIICHHsI TOCTABJICHHBIX 3a]1a4, ONPEeIIsATh TOHATHS, OTPAHUYUBATH HX,
OIMIUCBIBATh, XapaKTCPU30BATh U CPABHHUBATD,

® [IOHMMaHUE B3aUMOCBS3M TEOPHH H TPAKTUKH, YMEHUE MPOBOJIUTh XHUMHUYCCKHU
HKCIIEPUMEHT U Ha €r0 OCHOBE JICNIaTh BHIBOJIBI U YMO3AKITFOUCHHS.

3amaun:

e bopMuUpYIOTCSI 3HAHUS OCHOB XHMHUYECKOW HAayKH — OCHOBHBIX (DaKTOB, TOHSTHIA,
XUMHAYECKHX 3aKOHOB M TCOPUH, BBIPAXKCHHBIX TIOCPEJCTBOM XUMHUECKOTO SI3bIKA;

® PA3BHUBAIOTCA YMCHUSA Ha6JHOIIaTI) A OOBICHATHL XUMHYECKUE SABJICHUA, HNPOUCXOIAIINC B
IIpUPO/IE, 1a0OPATOPHBIX YCIOBUSX, B OBITY M Ha IPOU3BO/ICTBE;

® IPHOOPETAIOTCS  CIICIUATBLHBIC YMEHHS W HAaBBIKM 110 0Oe30macHOMYy OOpalieHHIO C
XUMHAYECKHMHU BEIIECTBAMH, MaTepHaIaMH U TPOIIECCAMU;

e hpopMUpYyETCSI TYMAaHUCTUYECKOE OTHOIICHWE K XWUMHUU KaK TPOU3BOJUTEIBLHON CHIIC
00I1IeCcTBa, C MIOMOIIBI0 KOTOPOH PEIIAOTCs TI100aIbHbIC TIPOOJIEMBI YeJIOBEYECTBA;

® OCYIIIECTBIISICTCS. HHTErPAIlMsl XUMHUYSCKON KapTUHBI MUPa B CIIUHYIO HAyYHYIOKAPTHHY.

OO0mas xapakTepucTuka yue0HOro npeamera

B cootBercTBUM ¢ (enepanbHBIM TOCYAAapCTBEHHBIM 00pa30oBaTeNbHBIM  CTaHIAPTOM
OCHOBHOTO OOIIEro 00pa3oBaHus yJaluecs J0HKHBI OBJIAJIETh TAKMMH MTO3HABATEIILHBIMU YY€OHBIMU
JNEUCTBUAMH, KaKk yMeHHE (OpMYyIUpOBaTh MPOoOIeMy U TUIIOTE3y, CTABUTh LIETH U 3a7a4d, CTPOHUTH
MJIaHBl JTOCTIMDKCHMS 1IeJIed M pelIeHUs] MOCTABJICHHBIX 3aja4, MPOBOJUTH IKCIIEPUMEHT M Ha €ro
OCHOBE JI€NaTh BBIBOABI M YMO3AKIJIIOUECHHMsS], MPEACTABIATh UX U OTCTAUBATh CBOK TOYKY 3PEHUA.
Kpome »Toro, ywammecs MOTKHBI OBIAJAETh MPHEMaMH, CBA3AHHBIMH C ONPEACICHUEM MOHSITHM:
OrpaHWYMBaTh MUX, OMHUCHIBaTh, XapaKTEPU30BaTb W CpaBHUBATh. (CleAOBaTeNbHO, MPHU H3YyYEHUU
XUMHUHU B OCHOBHOM IITKOJI€ YYaIIUecs JOJKHBI OBJIAJIETh YI€OHBIMHU JEHCTBUSIMH, TTO3BOJISIIOIIUMU UM
JOCTUYb TIMYHOCTHBIX, MPEJMETHBIX U METAPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB.

[Ipennaraemasi mporpaMma Mo XUMHH PACKPBIBACT BKJIAJ YU€OHOTO MpeaMeTa B JIOCTHUKEHUE
1[eleii OCHOBHOTO OOIIEero oOpa3oBaHWs M OMpEeNseT BaKHEUIINE COJepiKaTelbHbIE JTUHUU
npeaMeTa:
* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHHH BEIIECTB, X CBOMCTBAX U OMOIIOTMYECKOM 3HAUYCHUU;
* «XHUMHUYECKas peakuus» — 3HaHWE O TMPEBPAICHUAX OJIHUX BEHIECTB B JIPYTHE, YCIOBUAX
MPOTEKAHUS TAaKUX MPEBpaIleHU U croco0ax ynpaBlIeHUs PEaKIHIMHU;
* (MIPUMEHEHHE BEIIECTB» — 3HAHUE U OMBIT 0€30MacHOr0 OOpaIleHus ¢ BEIeCTBaMu, MaTepHaiaMu U
mpoleccamMu, HeOOXOIUMBIMH B OBITY M Ha TIPOU3BO/ICTBE;
* «I3BIK XUMHUHU» — ONIEPUPOBAHUE CUCTEMON BOXKHEHIINX XUMHYECKUX MOHATUN, 3HAHUE XUMUYECKOU
HOMEHKJIATYphl, a TaKKe BJIAaJICHUE XWMHUYECKOW CUMBOJMKON (XUMHYECKMMH (OpMylIaMu U
YpaBHEHUSIMH).

MecTo npeamMera B yueOHOM IJIaHe
XuMUS B OCHOBHOM IIKoje u3y4aercs ¢ 8 mo 9 kiacc. Obmiee 4nciao yueOHbIX 4acoB 3a 2 roja
oOyuenus cocrapisier 134 yaca, u3 Hux 68 (Mo 2 4 B Heneno) B 8 kiracce , 66 yacoB B 9 kiacce.
3HaYNTEIbHOE MECTO B COJAEPKAaHHMHM Kypca OTBOAMUTCS XHUMHMUYECKOMY O3KCrIepuMeHTy. OH
OTKPBIBAET BO3MOXKHOCTh (DOPMHUPOBATH Yy yUAIIUXCS CIIEUAIbHbIE TPEIMETHBIE YMEHHUS:
—paboTath C BEIIECTBAMU;
—BBIMOJIHATH POCThIE XUMUYECKHUE OIBITHI;



—YYHT HIKOJHHUKOB 0€30MacCHOMY M HKOJIOTHYECKH T'PaMOTHOMY OOpAaIeHHIO C BEIIECTBAMH B
OBITY ¥ Ha MIPOU3BOJICTBE.

IIporpammMon Ipe1yCMOTPEHO IIPOBEACHUE:

8 Kiacc

KOHTPOJILHBIX paboT — 6 4acos,

IPAaKTUYECKUX paboT — 7 4acoB.

9 knacc

KOHTPOJIbHBIX padoT — 5 yacos,

NPaKTUYECKUX paboT — 7 4acoB.

Peanu3anuss maHHOW TPOTrpaMMBl  CHOCOOCTBYET HCIOJB30BAaHHMIO PAa3HOOOPA3HBIX  (opM
OpraHM3alUK Y4eOHOTO MpOIecca, BHEIPEHHIO COBPEMEHHBIX METOIOB OOYUEHHS IeJarorn4ecKux
TEXHOJIOTUM.

OcHOBHOI1 (OpMOIi OpraHu3ayy yueOHOTO MpoIiecca SBIsSETCS KIACCHO-ypo4Has cucrema. B
Ka4yeCTBE JIOMOJHHUTENIBHBIX (OpM oOpraHu3aluy 00pa30BaTEIBHOTO IPOIECcCa HUCIOIb3YeTCs

cuCTeMa  KOHCYJIbTALMOHHOW IOJICPIKKH, WHIMBHyaJIbHBIX 3aHATHH,

CaMOCTOsITeNIbHAsE paboTa ydaluxcs C KCIOJIb30BAHHMEM COBPEMEHHBIX HH(OPMAIIMOHHBIX
TexHoJjoruid. OpraHu3anys CONpOBOXKICHUS YJalluXcs HallpaBjeHa Ha:

- CO3/IaHHE ONTHMAJIBHBIX YCIOBUI 00y4YCHUS;

-UCKJTIOYCHUE TICUXOTPABMUPYIOLINX (PAKTOPOB;

- COXpaHCHHUE MCUXOCOMATHYECKOTO COCTOSHHUSI 3I0POBbS YUaIIUXCS;

- pa3BUTHE MOJIOKUTEIFHONH MOTHUBAIIMN K OCBOSHHIO MTPOTPAMMBI;

- pa3BUTHC MHAMBUAYAJIbHOCTU M OJJAPEHHOCTH KaXKIOTo PeOCHKA.

PabGouas mporpamma mnpegycMarpuBaeT (GOPMHPOBAHUE Y YYAIIUXCSA OOIICYYEOHBIX YMEHUU U
HABBIKOB, YHUBEPCATbHBIX y4EOHBIX JEHCTBHUI U KIIOYEBBIX KOMIIETCHIIMN: YMEHHUE CAMOCTOSITEIHLHO
M MOTHUBUPOBAHHO OPTaHW30BBIBATH CBOIO IIO3HABATEIBHYIO JEATEIBHOCTh; HCIIOIH30BAHUE
AJIEMEHTOB TMPUYMHHO-CIEACTBEHHOTO M CTPYKTYPHO-(YHKIIMOHAJIBHOTO aHalln3a; OIMpeiesieHue
CYIIHOCTHBIX XapaKTEPUCTHUK HM3y4aeMOTo OOBEKTa; YMEHHUE Pa3BEPHYTO OOOCHOBBIBATH CYXKICHUS,
JlaBaTh ONpEETeHUs, TPUBOJUTH JI0KA3aTENbCTBA; OLICHUBAHUE M KOPPEKTUPOBKA CBOETO MOBEJICHUS
B OKpYXaroIleM MHUpe.

B sTOM HampaBlieHUM NPUOPUTETAMU SIBIISIOTCS: MCIOJIB30BAHUE JJIA MO3HAHUS OKPYKAIOIIETO
MHpa pa3IUYHBIX METO/NOB (HAOMIOIEHUs, HW3MEPEHMs, OMBITHI, AKCICPUMEHT), IPOBEICHHE
MPAKTUYECKUX U J1a00paTOpHBIX pPabOT, HECIOXKHBIX IKCIHEPUMEHTOB M OINHCAHUE UX PE3YIbTaTOB;
WCIIOB30BaHUE JUISI PEIICHUS T03HABATENbHBIX 3a/ad PA3IMYHBIX HCTOYHUKOB HWHMOpMAIuu;
COOIOZICHHEe HOPM M TPaBUJ MOBEACHHUS B XMMHUYECKUX JTa0OpaTopusx, B OKpYXKarollel cperae, a
TaK)Xe MPaBUJI 3J0pOBOTO 00pa3a KU3HU.

Pabouast mporpamMmma opueHTHpOBaHa Ha ucnoyibzoBanue Y MK:

8 kJ1ace

I'abpuenss O.C.

Xumus. 8 kiacc: yaeb. s obmeoOpaszosar. opranuzanuit / O.C. I'abpuensn, U.I'. Octpoymos,C.A.
Cnankos. — M. : [Ipocsemenue, 2019. — 175 c. : u.

la6puensn O.C., JIvicoBa I'.T'.

Xumus. [IpoBepounbsie 1 KOHTPOJIbHBIE paboTHL. 8 Kilacc. Y4yeOHoe nocodue ass
o0meoOpa3zoBarenbHBIX yupexaeHui. M3natensctBo «IIpocBenienuey, 2021

9 kiace

Ta6puensn O.C.

Xumus. 9 kiace: yae6. mist oomeoopazosar. opranuzanmii / O.C. 'abpuensn, U.I'. Octpoymos,C.A.
CrnankoB. — M. : IIpocsemenue, 2019. — 223 c. : ni.

I'abpuensn O.C.

Xumus. [IpoBepouHbie U KOHTPOJIbHBIE paboThL. 9 Kitace : yaeOHoe mocoOue s
obmeobpaszoBarenbHbIx opranu3anuii / O.C. I'abpuensn, I'.I". JIpicoBa. M. : - [IpocBemenue,2021r0 —
191 c.




Tpoery6osa H.I1.

[Toypounsie pa3zpaboTku 1o xumun. 8 kiacc. — 3-¢ u3a. — M.: BAKO, 2018. — 400 c.- (B
MTOMOIIIb IKOJFHOMY YYHUTEII0)

[Toypounsie pazpabotku mo xumuu. 9 kimace. — M.: BAKO, 2016. — 432 c.- (B nmomoip
LIKOJIBHOMY YUHUTEIO)




IleHHOCTHBIE OPHEHTHPBI COACPKAHUA YUeOHOT0 NpeaMeTa « XuMHSD)

Y4eOHbIN npeaMeT «XUMHs», B COACP)KaHUU KOTOPOTO TJIaBHBIMUA KOMIIOHEHTAMU SIBIISIOTCS
Hay4HbIC 3HAHUS U Hay4YHbIC METO/Ibl T0O3HAHUS, IO3BOJISIET IPOOYXKAATh y YUAIUXCs YMOLUOHAIBHO-
[IEHHOCTHOE OTHOULICHHE K U3y4aeMOMy Marepuaiy. B pesynbrare yueOHOM eSTENbHOCTH CO3/1al0TCs
yciaoBUsA A (GOpMHUPOBaHUS cUcTeMbl IleHHOocTel. [lo3HaBarenbHas (QyHKIMs ydyeOHOro npeamera
«XUMUS» 3aKII0YaeTCsl B CHOCOOHOCTH €ro COJACpXaHWs pPa3BUBATh IICHHOCTHBIE KadecTBa Y
y4aIuxcsl.

Ilo3nasamensvnvle ueHHocmu: omuowieHue K XHMUYECKUM 3HAHUSAM Kak OJHOMY U3
KOMIIOHEHTOB KYyJbTYPbl UE€JIOBEKa Hapsily C JPYTMMH €CTECTBEHHOHAYUHBIMU 3HAHUSIMU;
OKpPY)KAIOIIEMY MHUpPY KaK MHUPY BELIECTB U MPOUCXOASIIMX C HUMHU SIBICHHUN; IO3HABaTEJIbHOU
JeSTeIbHOCTH (KaK TEOPETHUECKOM, TaK U SKCIIEPUMEHTAIbHON) KaK UCTOYHUKY 3HAHUH; nonumanue:
OOBEKTHMBHOCTH W JOCTOBEPHOCTH 3HAHMH O BELIECTBAX M TMPOHUCXOMSIIUX C HUMH SBICHUSX;
CJIO)KHOCTU M OECKOHEUHOCTH Ipolecca MO3HaHUsS (Ha MpUMepe UCTOPUU XUMHUYECKUX OTKPBITHIL);
JEWCTBUSL 3aKOHOB TPUPOJBI M HEOOXOTUMOCTH MX y4e€Ta BO BCEX cdepax NesTeIbHOCTH YeIOBEKa;
3HA4YEeHUs1 XUMUYECKUX 3HAHUM Ui pelIeHus r1o0aabHbIX Ipo0eM deaoBedecTBa (IHEpreTu4ecKoi,
CBIPBEBOM, MPOJOBOJILCTBEHHOM, 3/I0pOBbS M JOJTOJIETUS YEIOBEKAa, TEXHOJIOIMUYECKUX aBapHil,
IJI00aTbHOM SKOJIOTHH U . ).

Llennocmu mpyoa u Ovima: OTHOLIEHUE K TPYAOBOH [€ATEIbHOCTH KAaK €CTECTBEHHOM
¢u3nyeckoil M HHTEIUIEKTyaJbHOM NOTPEOHOCTH, TPyLy Kak TBOPUYECKOW JESITEIbHOCTH,
MO3BOJISIIOIIEH TNPUMEHSATh 3HAHMS Ha NPAKTHKE; COXpPAHEHHE U MOJJEp)KaHUE COOCTBEHHOIrO
3JI0pOBbsSI M 370POBbSl OKPYKAIOIIMX, B TOM 4YHCJIE€ OpraHu3alus MUTaHUs C Y4ETOM COCTaBa U
SHEPreTUYECKOM LIEHHOCTH MUIIM; COOJII0JEHUE MpaBWil OE30MaCHOTO HCIIOJIb30BAHUS BELIECTB
(JlekapCTBEHHBIX ~IpenapaToB, CPEJICTB OBITOBOM XMMMH, MECTHLUIOB, TIOpPHOYE-CMa30YHbIX
MaTEpUajoB U Jp.) B MOBCEJIHEBHOM KM3HH; OCO3HAHME JOCTMKEHMs JMUHOTO YyCIeXa B TPYAOBOI
JeSITeTbHOCTH 3a CYeT COOCTBEHHOW KOMIIETEHTHOCTH B COOTBETCTBUU C COLIMATIBHBIMH CTaHIapTaMH
U TOCIEAYIOUIMM COLHUAIbHBIM OJOOpPEHMEM JOCTHKEHHM HayKd XHMHUU U XHMHYECKOTrO
IIPOU3BO/ICTBA JUIsl Pa3BUTHSI COBPEMEHHOTO 00IIECTBA.

Hpaecmeennvie yennocmu: omuouwenue k cede (0co3HaAHHME COOCTBEHHOTO JIOCTOMHCTBA,
YYBCTBO OOILECTBEHHOI'0 J0JITa, JUCHHUILIMHUPOBAHHOCTh, YECTHOCTh M MPAaBIUBOCTH, IMPOCTOTA U
CKPOMHOCTb, HETEePIUMOCTD K HEeCIpaBeINBOCTH, IIpU3HaHUE HE00X0IMMOCTHU
CaMOCOBEPILIEHCTBOBAHM), APYTUM JIIOJAAM (TYMaHHU3M, B3aUMHOE YBAXKEHHME MEXIy JIOIbMH,
TOBapHILECKass B3alMMOIIOMOIIb U TpeOOBATEIbHOCTh, KOJJIEKTUBU3M, 3a00Ta O JAPYTUX JIOIAX),
npupoje (6epexHoe OTHOILIEHUE K €€ OOraTCTBY, HETEPIMMOCTb K HapyIIEHUSAM 3KOJIOTMYECKUX HOPM
1 TpeOOBaHUM, HKOJOTMYECKHM TPAaMOTHOE OTHOILIEHHWE K COXpaHEHHIO Tujpochepsl, arMocdepsl,
MOYBBl, OMOC(Epbl, UYEIOBEUYECKOr0 OpPraHu3Ma; OlLIEHKa JEHCTBHS BONPEKHM 3aKOHAM HPUPOBI,
MPUBOJAIIETO K  BO3HUKHOBEHHIO  TJIO0ANBHBIX  MpoOJeM); noHumanue  HEOOXOIUMOCTH
YBOKUTEIBHOIO OTHOIIEHUS K JOCTIKEHMSAM OTEUECTBEHHOM HayKd, HCCIIeI0BaTENbCKOM
JeSITeIbHOCTH POCCUNCKUX YUEHBIX-XUMUKOB (MTATPUOTUYECKUE UYBCTBA).

Kommynukamuenvie yennocmu: omHowleHue K HOpPMaM si3blka (€CTECTBEHHOTO U
XUMHUYECKOTr0) B PAa3IMYHBIX HCTOYHUKaX HHPopmauuu (autepatypa, CMU, Untepner u ap.);
NOHUMAaHue HeoOXo0ouMocmu: TIPUHATUS PA3IMYHBIX CPEACTB U MPUEMOB KOMMYHHKAIIUU; TTOTY4EHUS
WHGOPMAIMY U3 PA3IMIHBIX NCTOYHUKOB; apryMEHTHPOBAHHOMW, KPUTUYECKOIN OIIEHKH MH(OPMAIUH,
MOJTyYEHHOM M3 Pa3IMUHBIX HCTOUHUKOB; COOOIIEHUS! TOYHON U TOCTOBEpHON MH(OpPMAIIUHU; ICHOCTH,
JOCTYIIHOCTH, JIOTHYHOCTH B 3aBUCHUMOCTH OT LENH, IMOJHOTHl WM KPAaTKOCTU  HU3JIOKEHUs
uHpOpMaIIUY; CTPEMIICHHSI TTOHATh CMBICI OOpPAIlEHHOM K 4eloBeKYy peuH (YCTHOH M MUCBMEHHOMN);
BEJICHUS JAMajora JJis BBIBICHHUS pa3HBIX TOYEK 3pPEHHs Ha paccMaTpuBaeMyro HH(GOpMaluio;
BBIPQ)KEHUS JIMYHBIX OLEHOK W CY)KICHHIi; MPUHATHS BBIBOJA, KOTOPBIA (OpMHUpYETCsl B Ipolecce
KOMMYHUKAIUH.

Icmemuueckue YeHHOCMU:  NO3UMUBHOE  YYECMBEHHO-YEHHOCMHOEe  OMmHOWeHue: K
OKpy’KalolleMy MHpY (KpacoTa, COBEPLICHCTBO U TapMOHHUS OKpYXaolled MpUposl U KocMoca B
LIEJIOM); TIPUPOJHOMY MHPY BEILIECTB U UX IMPEBpAIEHUI HE TOJBKO C TOUKH 3pPEHHUsS MOTpeOuTens, a
KaK K MCTOYHHMKY NPEKPACHOr0, FapMOHMYHOIO, KPaCHBOI'O, IMOJUMHSIOLIETOCsS 3aKOHOMEPHOCTSIM,
IIPONOPLIMOHAJIBHOTO (Ha NpUMEpPE B3aUMOCBS3M CTPOEHUS W CBOMCTB aTOMOB U BELIECTB);



BBIIIOJTHEHUIO Y4YeOHBIX 3a/a4 KaKk K TIPOLECCY, JOCTABISIONIEMY 3CTETHYECKOE YIOBOJIBCTBUE
(kpacuBOe, U3SIIHOE PEIICHNE WITH JI0Ka3aTelIbCTBO, IPOCTOTA, B OCHOBE KOTOPOH! JIC)KUT FapMOHUS);
NOHUManue HeobxooumMocmy WM300PAKEHUS HUCTHHBI, HAYYHBIX 3HAHUM B YYBCTBEHHOH (opme

(HarpuMep, B IPOU3BEICHUAX UCKYCCTBA, IIOCBALICHHBIX HAYYHBIM OTKPBITHSM, YYE€HBIM, BELIECTBaM
U UX [IPEBPALLEHUSM).



I[InanupyeMble pe3ybTaThbl OCBOEHHS YU4eOHOI0 MpeaMeTa

JINYHOCTHBIE Pe3yIbTaThI:

" OCO3HaHHUE €IMHCTBA U LEIOCTHOCTU OKPYXKAIOIIEr0 MUPA, BOZMOKHOCTH €r0 TMO3HAHHSU
00BSICHEHHS] HA OCHOBE JOCTHUKCHHM HAyKU;

* (opMupoBaHME JUYHOCTHBIX TPEACTABICHUH O LEHHOCTH MPHPOJBI, OCO3HAHHE
3HAYUMOCTHU U OOIIHOCTH I100aJIbHBIX MTPOOJIEM YEeIOBEUECTBA;

* (opMupoBaHHE LETOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOILIECTBEHHOM MPAKTUKU;

* ¢QopmMupoBaHHE OTBETCTBEHHOTO OTHOIICHHS K OOYYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
o0yyaroIuxcst K CaMOpa3BUTHIO M CaMOOOPa30BaHHUIO HA OCHOBE MOTHBAILIUU K 00YUEHHUIO;

- Pa3BUTHUC ITO3HABATCIBbHBIX HWHTCPECOB WM MOTHBOB, HAIIPABJICHHBIX Ha H3YUYCHHUC JKUBOU
MPUPOJBI; HMHTEJUIEKTYalIbHBIX YMEHHH (IJOKa3blBaTh, CTPOUTH PACCYKJEHHUS, AaHAIU3UPOBATD,
CpaBHHMBATDb, J€J1aTb BbIBOJAbLI U IIp), OCTCTUYCCKOI'O BOCIIPUATHA KUBBIX O6T)CKTOB;

* (popmupoBaHue MOTPEOHOCTH M TOTOBHOCTU K CaMOOOpPa30BaHUIO, B TOM YHCIIE M B paMKax
CaMOCTOSITEIbHOM JACATCIIPHOCTH BHE IIIKOJIBI,

" 3HaHME OCHOBHBIX IMPHUHIIUIIOB U MPABHJ OTHOLIEHUS K KUBOH MPHUPOJE; OCHOB 3J10POBOTO
o0Opa3a XKM3HH U 370pOBbECOCPETAIONIUX TEXHOJIOTHH; YMCHHE BBIOMpAThH IICJIEBBIC U CMBICIIOBBIC
YCTaHOBKH B CBOUX JIEHCTBUSIX U MOCTYIKAX IO OTHOLIECHUIO K >KUBOH MPHUPOJE, 310POBbIO CBOEMY U
OKPYKAFOIIHX;

" OIICHWBAaHWE J>KU3HCHHBIX CHTyallMd C TOYKM 3peHus OezomacHOro oOpas3a XHU3HH U
COXPAHCHUS 3/I0POBBSI;

* (QopMuUpOBaHHE SKOJOTUYECKOIO MBINIJICHHS; YMEHUE OLEHUBATh CBOIO JIEATEIBHOCTH U
IIOCTYIIKU JIPYTUX JIIOAEH C TOYKU 3PEHUS COXPAHEHMS OKPYKAIOUIEH Cpeibl — rapaHra XU3HM U
Onarornonyuus Jroel Ha 3emIe;

- YMCHUA MPUMCHATH ITOJTYUYCHHBIC 3HAHNUA B HpaKTquCKOﬁ JCATCIIBHOCTH,

" BOCIIMTaHUE YyBCTBA FOPAOCTH 32 POCCUNUCKYIO XUMUUYECKYIO HAYKY;

" NIOHMMAHHE OCHOBHBIX q)aKTopOB, OMMPECACIIAIOMMNX B3aUMOOTHOIICHUA UYCJIIOBECKAa U
MIPUPO/IBI; TOTOBHOCTH K CAMOCTOSATEIHHBIM MOCTYIIKAaM U IEUCTBUN Ha OJ1aro mpUpOJIbI;

- MMPU3HAHUEC HCHHOCTHU XU3HU BO BCCX €€ MPOABIICHUAX U H€06XOI[I/IMOCTI/I OTBE€TCTBEHHOI'O,
OepeKHOT0 OTHOIICHUSI K OKpYIKalollel cpefe, coOtoIeHne PaBUil IOBEICHUS B IPUPO/IE;

" OCO3HAHWE 3HAYCHUS CEMBH B JKM3HU YEJIIOBEKA W OOIIECTBA, TOTOBHOCTh M CIIOCOOHOCTH
MPUHUMATH [IEHHOCTH CEMEMHOMN KU3HU; YBAXHUTEIHbHOE M 3a00TIMBOE OTHOIIEHUE K YJICHAM CBOEH
CEMbU;

" [OHMMaHUE 3HaueHUs OOyuYeHHUs /s TOBCEIHEBHOM J>XM3HH M OCO3HAHHOTO BBIOOpa
npodeccuu;

" [pU3HAHME TpaBa KaxJOro Ha COOCTBEHHOE MHEHHE, 3MOIMOHAIBHO-TONIOXKUTEIHLHOE
OTHOIICHHE K CBEPCTHUKAM;

- KPpUTHUYHOC OTHOHMICHHUE K CBOMM IIOCTYIIKaM, OCO3HAHHMEC OTBCTCTBCHHOCTHU 3a HX
MTOCIICACTBHS; YMEHUE IPEOJI0JIEBATh TPYAHOCTH B IMPOIIECCE JOCTIKCHUS HAMEUSHHBIX TIeIICH;

* (popmMupoBaHHEe KOMMYHUKATHMBHONW KOMIETEHTHOCTH B OOIINEHHWU U COTPYIHUYECTBE CO
CBEPCTHUKAMH CTapIIMMU W MIAJIIMMH B TpoIecce 0Opa30BaTEebHOM, OOIECTBEHHOW TOJIE3HOH,
y4e0HO-UCCIIeIOBATENLCKON, TBOPUECKON U IPYTUX BUIOB JIEATEIHHOCTH;

" YBaOXUTCIILHOC OTHOIICHHE K OKPYXKAIOIIUM, COOJIOJEHUE KYJIBTYPhl TIOBEJICHUS,
MPOSIBIIEHUE TEPITUMOCTHU TIPU B3aMMOJICHCTBUH CO B3POCIBIMU U CBEPCTHUKAMU;

* ($hopMHUPOBAHKE IKOJIOTHUECKON KYJIbTYpPhl HA OCHOBE MPU3HAHUS IIEHHOCTEH JKU3HU BO BCEX
e€ MPOSBJICHUAX U HEOOXOIMMOCTH OTBETCTBEHHOI'0, 0EPEKHOT0 OTHOLICHUS K OKPY>KaIOIIeH cpefie;

* ($hopMHUpPOBaHKE MOHUMAHHS IIEHHOCTH 3JJ0POBOTO U 0e30macHOro o0pasa >KU3HU; YCBOCHUE
InpaBHUJI MHAUBUAYAJIBHOTO U KOJUICKTUBHOI'O 6630HaCHOFO IIOBCACHUSA B qp€3BBIqaﬁHBIX CUTyalluiX,
YTPO’KAIOLIUX JKU3HU U 37I0POBBIO JIIO/IEH, PAaBUJI MOBECHHUS Ha TPAHCIIOPTE U HA AOpOrax.

MeTtanpeaMeTHbIE Pe3ybTATHI:
OBnazneHre o0y4yarOIUMUCS OCHOBAMH YUTATENbCKON KOMIIETEHIIMHU, MPUOOPETEHNE HaBBIKOB



paboThl ¢ nHpopMalHen. YdacTie B MPOSKTHOW EATENbHOCTH, BKIIIOYas yMEHUE BUICTH MPoOiIeMy,
CTaBUTb BOIPOCHI, BBIIBUraTh TUIIOTE3bl, JABATh ONpPEIENCHMs, KIacCU(pUIMPOBATH, HAOIIOAATH,
MIPOBOJIUTH SKCIIEPUMEHTBHI, AETaTh BBIBOABI M 3aKIIOYCHHUS, CTPYKTYPUPOBATh MaTepuall, OObICHITD,
JI0Ka3bIBaTh, 3ALUIIATh CBOM UJIEH.
PeryasituBubie YVY ]|

1. YMeHne caMOCTOSTENILHO ONPEAETIATh LN CBOETO0 00y4eHUsl, CTaBUTh U (POPMUPOBATH
Ui ceOs HOBBIE 3aJjaud B yueOe U MO03HABATEIbHOHN AEATENbHOCTH, Pa3BUBATh MOTHUBBI M MHTEPECHI
CBOEH MO3HABaTENbHON AeATeIbHOCTH. OOyJaroImuiics: CMOXKET:

" QaHAJIM3UPOBATh CYLIECTBYIOIINE U IIJITAHUPOBATh Oynylue 00pa3oBaTeIbHbIEPE3yJIbTAThI;

" yAeHTU(UIIUPOBATH COOCTBEHHBIE TPOOJIEMBI U OTIPEACIISATh TTIABHYIO MPOOIeMYy;

®" BBIJBUTATh BEPCUM pELICHHUA NpoOJeMbl, (HOPMYIHPOBATH TUIIOTE3bI, IPEIBOCXHUILATH
KOHEUYHBIN pe3yJIbTaT;

" CTaBUTh L€Jb JEATEJIBHOCTH Ha OCHOBE OIPENENIeHHOW MpoOieMbl M CYLIECTBYIOILUX
BO3MOXKHOCTEIH;

* popMynHupoBaTh ydeOHBIC 3aaYH KaK IIard JOCTH)KEHUS TIOCTABICHHOH LEH JesITeIbHOCTH;

* 00OCHOBBIBATh LEJIEBbIE OPUEHTHPHI M TMPHOPUTETH CCHUIKAMH HA IICHHOCTH, YKa3bIBas U
000CHOBBIBAs JIOTHYECKYIO TIOCIIEJOBATEIILHOCTD I11aroB.

2. YMeEHHE CaMOCTOSTENbHO TUIAHUPOBATh IIYTH JIOCTMDKCHUS IEJe, B TOM 4YHUCIIC
aNbTepHATHBHBIC, OCO3HAHHO BbIOMpATh HauOolnee 3¢ (GeKTUBHBIE CIIOCOOBI pEHICHHs Y4eOHBIX H
MMO3HABATENBHBIX 33/1a4. OO0yJaroHiACsS CMOXKET:

" OIpENeIATh HEOOXOAMMBIC JCHCTBHE (sI) B COOTBETCTBUM C y4eOHOW M TO3HABATEIBHOM
3aJ1a4eil U COCTaBIISITh AITOPUTM HX BBITIOJTHCHHS,

= 00OCHOBBIBaTh U OCYIIECTBISATH BBIOOP Hanbosnee 3(h(PEeKTUBHBIX CIIOCOOOB pelIeHUs yueOHBIX
U MT03HABATENbHBIX 33/1a4;

® OMpeAeNsATh/HaXOUTh, B TOM YHCIIE U3 MPEAIOKEHHBIX BAPUAHTOB, YCIOBUS JJIsl BHITOTHEHUS
yaeOHOW 1 TTO3HABATEIILHOM 3a/1a4W;

" BRICTpAMBaTh )KU3HECHHBIC TUTAHBI HA KPaTKOCpouHOe Oyyiee (3asBIsATh [EICBbIC OPUSHTHUPEI,
CTaBUTh aJICKBATHBIC WM 3aJla4ll W TpeJIarath JCUCTBUS, YKa3biBas M OOOCHOBBIBAS JIOTHUECKYIO
MOCJIEI0BATEILHOCTh II1aroB);

" BRIOMpaTh M3 NPEUIOKCHHBIX BAPUAHTOB M CAMOCTOSTEIIBHO HCKATh CPEICTBA/PECYPCHI IS
pelIeHus 3a1a4n/ TOCTHKEHUS 1ENH;

" COCTaBJIATH TUIAH PEIICHUS POOJIEeMbI (BBITIOTHEHUS MPOCKTA, POBEICHUS UCCIICIOBAHNS ),

® OMpeAeNsATh NOTEHIIMAIbHBIE 3aTPYIHEHUS TIPU PEUIeHUH yueOHOW U MO3HaBaTeIbHOU 3a/1a4u
Y HAXOJHTh CPEJICTBA JJIS UX YCTPAHCHHUS;

" OMHCHIBATH CBOHM OMBIT, OhOpMIIsAs €ro AJs Mepeiayd APYTUM JOJSM B BUAEC TEXHOJIOTHU
pelIeHUs TPAKTHYECKHX 3a1a4 ONpeIelICHHOTO KJlacca;

" [UTAHUPOBATh U KOPPEKTUPOBATH CBOIO MHANBUAYAIbHYIO 00pa30BaTeNbHYIO TPACKTOPHIO.

3. YMeHHE COOTHOCHUTHh CBOW JICHCTBUSI C IUIAHUPYEMBIMH pE3YJbTaTaMH, OCYIIECTBIISTH
KOHTPOJIb CBOEH JIETETLHOCTH B MPOLIECCE TOCTUKEHUS pe3yabTara, ONpeAessTh CIIOCO0b! AeicTBUI
B paMKax IMPeAoKEHHBIX YCIOBUI U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JEHCTBHS B COOTBETCTBHUH C
u3MeHstomencs curyanueil. O0yJaronuiics CMOXKeT:

® OIPEEIATH COBMECTHO C IIEJaroroM U CBEPCTHUKAMU KPUTEPUH TUIAHUPYEMBIX PE3YJIbTATOB U
KpUTEPUHU OLIEHKH CBOEH y4eOHOH 1edTeIbHOCTH;

" CUCTEMAaTHU3HpOBaTh (B TOM 4YHCIE BBIOMPATh NPUOPUTETHBIE) KPUTEPUH IUIAHUPYEMBIX
PEe3yIabTAaTOB U OLIEHKU CBOEU I€ATEIIHOCTH;

= oTOMpaTh UHCTPYMEHTHI ISl OLICHUBAHUS CBOEH JEATEIbHOCTH, OCYHIECTBIATh CAMOKOHTPOIb
CBOECH JCATEIHPHOCTH B paMKax MPEIOKEHHBIX YCIIOBUM U TPEOOBAHMIA;

® OLICHUBATh CBOIO JIEATENBHOCTh, APTYMEHTHUPYSI MPUYUHBI JOCTHIKEHHUS WM OTCYTCTBUS
IUTAHUPYEMOI'O PE3yJIbTaTa;

" HaXOAWTh JOCTAaTOYHBIE CPEACTBA JJISl BBINOJHEHUS Y4YEOHBIX NEHCTBUH B H3MEHSIOLICICS
CUTYyallU{ W/UIU TPH OTCYTCTBUU INIAHUPYEMOTO Pe3yiIbTara;



® paboTasi MO0 CBOEMY IUIaHY, BHOCHTH KOPPEKTHUBBI B TEKYIIYIO ACATEIbHOCTh Ha OCHOBE
aHalM3a  M3MCHEHWH  CHTyallMd  JUIsd  HOJNY4YCHUs  3alUIAHUPOBAHHBIX  XapaKTEPHCTHK
MPOAYKTa/pe3ylbTaTa;

" YCTAHABJIMBATH  CBA3b  MEXKIY  IIOJYYCHHBIMH  XapaKTCPUCTHKAMH  MPOAYKTa U
XAPAKTCPUCTHKAMU IIPOoLCCCa ACATCILbHOCTU U IO 3aBCPIICHUN ACATCIBHOCTH IpCajiaratb U3MCHCHUC
XapaKTePUCTHK IPOLecca IS OyYCeHHs YITyUYIICHHBIX XapaKTePUCTUK MIPOIYKTa,;

" CBCpATh CBOH HeﬁCTBHH C OCJIbl0O U, IpHU HeO6XOIII/IMOCTI/I, HCIIPABJIATH OIINOKHU
CaMOCTOSITEIILHO.

4. YMeHHe OUEHHMBATh TPABWIBHOCTh BBINIOJHEHUS Yy4eOHOH 3agaud, COOCTBEHHBIC
BO3MOKHOCTH ee penieHus. O0yyaromuics CMOXeT:

" ONpeAeIATh KPUTCPUU NMPABUIHBHOCTHU (KOPPEKTHOCTH) BBITIONHEHUS Y4eOHOM 3a/1a4;

" QHAJIM3UPOBaTh U OOOCHOBBIBATH MPHUMEHEHHE COOTBETCTBYIOLIETO MHCTPYMEHTapus MAJis
BBITIOJIHEHUS y4eOHOM 3a1a4u;

= cBOOOIHO TOJIb30BAThCS BHIPAOOTAHHBIMH KPUTEPUSIMU OIIEHKHM M CAMOOIICHKH, HCXOJS U3
LIETTU ¥ UMEIOLIUXCS CPEJICTB, pa3anuyasi pe3yJbTaT U CIOCOObI ICHCTBU;

" OLICHUBATh MPOJYKT CBOEH JIEATENbHOCTH MO 3aJaHHBIM W/WIM  CaMOCTOSITENILHO
OIPCACIICHHBIM KPUTCPUAM B COOTBECTCTBUH C LECJIBIO ACATCIIBHOCTHU,

* 00OCHOBBIBaTh JOCTH)KMMOCTh IIEJIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OIIEHKH CBOHUX
BHYTPEHHHUX PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

* (bUKCUPOBATh U AaHAIM3UPOBATH TUHAMHUKY COOCTBEHHBIX 00pa30BaTeNbHBIX PE3YyIbTATOB.

5.BiajieHne OCHOBaMH CaMOKOHTPOJIS, CAMOOIICHKH, PUHSTHS PEIICHHH W OCYIICCTBICHUS
OCO3HAaHHOTO BBIOOpA B y4eOHOI 1 1mo3HaBaTeIbHON. OOyJatONUACs CMOXKET:

" HaOIFO/IaTh M aHAIM3UPOBATh COOCTBEHHYIO YUEOHYIO W TIO3HABATENBHYIO ICSTEIBHOCTH U
JEeSITeTbHOCTh JPYTrUX 00y4aroImuXxcs B poIecce B3auMOITPOBEPKH;

" COOTHOCHUTH pealibHbleé M IUIAHUPYEMBbIE pe3yJbTaThl HMHIMBHyaJbHOM 00pa30BaTebHOIM
JEeSITeTbHOCTH U JINaTh BHIBOJIBL,

" IPUHUMATh PELICHUE B yUeOHOH CUTYyallul U HECTHU 3a HETO OTBETCTBEHHOCTH;

" CAMOCTOSITETILHO OIPEENATh MPUYMHBI CBOETO YCIeXa MM HEeycleXa M HaXOAWUTh CIIOCOOBI
BBIX0J1a M3 CUTYaI[MH HEYyCIeXa;

" PETPOCTIEKTUBHO OIPENENATh, KaKHe IEHCTBUS 10 PEIICHNI0 YIeOHOH 3aaui WM TTapaMeTphl
9THUX JEHCTBHUI MPUBEIH K MMOJyUYEHHIO UMEIOLIEToCs MPOAYKTa Y4eOHO! AeATeIbHOCTH;

" JIEMOHCTPUPOBATH TMPUEMBI PETYISIIUH TICUXO(PUZNOTIOTHIECKUX/ SMOIIMOHATBHBIX COCTOSHUIN
U AOCTHXKeHHs 3¢ ¢deKTa YCHOKOeHHs (YyCTpaHEHHs SMOLMOHAIBHOM HAINpsHDKEHHOCTH), 3(dexra
BOCCTaHOBJICHUS (OciabieHusi MposBIEHUN yToMieHHs), d3(dexTa akTUBU3aUUU (IMOBBIIICHUS
NCUXO(PHU3UOIOTHYECKON PEaKTUBHOCTH )

ITo3naBaTtenbHbie YY ]|

6. YMeHHe ompenenaTh TOHSTHS, CcO37aBaTh OOOOIICHHS, YCTaHABIWBATh AaHAJIOTHH,
KJIaCCU(UIIUPOBATh, CAMOCTOSITENILHO BBIOMPATh OCHOBAHWSI M KPUTEPUU i KIACCU(DUKAIINH,
yCTaHABIIMBATh MPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH JIOTUYECKUE PACCYKICHUS, YMO3AKITIOUSHHUS
(MHIYKTUBHOE, J€TYKTUBHOE, [0 AaHAJIOTUH) U JeNIaTh BBIBOIBI. O0yUYaIOIIHIiCs CMOXKET:

" TOI0MpAaTh CJIOBA, COMOJYMHEHHBIE KIIOUEBOMY CJIOBY, ONPEIENSIONINE €ro MPU3HAKU U
CBOMCTBA;

" BRICTPaWBATh JIOTHYECKYIO IIETIOYKY, COCTOSIIYIO M3 KITFOUEBOTO CI0BA M COTIOAYNHEHHBIX eMYy
CIIOB;

® BBICIIATH OOIIMI NMPHU3HAK JBYX WM HECKOJBKHX NPEIMETOB I SIBICHUN M OOBSCHATH MX
CXOJCTBO;

* 00BEMHATH MPEIMETHl M SBJICHHUS B TPYNIBI MO ONPEACTICHHBIM NpU3HAKaM, CPaBHUBATH,
Kiaccu(uuupoBaTh U 00001IaTh (PAKTHI U SIBICHHUS;

® BBIICIIATH SIBJICHUE U3 OOIIET0 psijaa APYrHX SIBICHUN;

® OIIPENENIATh OOCTOSATENBCTBA, KOTOPBIC IPEAIICCTBOBAIM BO3HUKHOBEHHIO CBSA3H MEXKIY



SIBIIGHUSIMU, U3 ITHX OOCTOSITENIbCTB BBIJICISITH OMPEACTSIONINE, CIOCOOHBIE OBITh MPUYHMHON TaHHOTO
SIBJICHUS, BBISIBJIATD IPUYMHBI U CIICJICTBUS SIBJICHHIA,

" CTPOUTH PACCYXACHHE OT OOIIUX 3aKOHOMEPHOCTEH K YaCTHBIM SBJICHHSIM U OT YaCTHBIX
SIBJICHUH K OOITMM 3aKOHOMEPHOCTSIM;

" CTPOUTH PACCYXKICHHEC HAa OCHOBE CpPaBHEHUS MPEIMETOB W SIBJICHUMN, BBIICISIS TPU ITOM
o01re Mpu3HaKHy;

" Y3JIaraTh NOJy4YEHHYIO HHPOPMAIIUIO, HHTEPIPETUPYS €€ B KOHTEKCTE PeIlaeMoi 3a/1a4H;

" CAaMOCTOSITENILHO YyKa3bIBaTh Ha HH(OpMAIMIO, HYXTAIIYIOCS B TPOBEpKE, IMpeaiararh u
MPUMEHSITH CITOCO0 MPOBEPKH JTOCTOBEPHOCTH UH(POPMAITUH;

= BepOaIr30BaTh SMOIMOHATHHOE BIICYATICHHE, OKa3aHHOE HA HETO UCTOYHUKOM;

® 00BSACHATH SIBJICHHUS, TPOIICCCHI, CBSI3U M OTHOIICHHS, BBISIBIISIEMBIC B XOJI¢ TO3HABATEILHOM 1
HCCIIEIOBATEIILCKON NEATENIbHOCTH (MIPUBOANTH OOBSICHEHHUE ¢ M3MEHEHHEM (OPMbI TPEICTABICHHUS,
OOBSCHSATH, NETANU3UPYS WK 0000111as1; OOBSACHITH C 3aJaHHOM TOUKH 3PEHHUS);

" BBISIBJISITH M HA3bIBaTh NMPUYHMHBI COOBITHS, SBJICHUS, B TOM YHCJIE BO3MOXHBIC /Hamboiee
BEPOSITHBIE MPUYMHBI, BO3MOXHBIE IMOCIICACTBUS 3aJJaHHON MPUYUHBI, CAMOCTOSTEIBHO OCYIECTBIISS
MIPUYUHHO-CJICICTBEHHBIN aHAJN3;

® JieJIaTh BBIBOJI HA OCHOBE KPUTHYCCKOrO aHAIN3a Pa3HbIX TOUEK 3PEHHS, ITOJATBEPKIATh BHIBO/]
COOCTBEHHOI apryMEHTAIMEH WUJIH CAMOCTOSTEIBHO TTOJyYCHHBIMU JAHHBIMHU.

7. VYMeHue co3liaBaTh, NIPUMEHSATh U IpeoOpa3oBbIBaTh 3HAKM W CHMBOJIBI, MOJEIU U
CXEMBI JJISl pelIeHus] y4eOHBIX U TO3HABATENBHBIX 331a4. O0YJaromuiicss CMOXKET:

= 0003HAYaTh CUMBOJIOM M 3HAKOM IPEIMET U/UITH SIBICHUE;

® ONpeAeNATh JIOTHUECKUE CBS3M MEXAY MpeIMETaMH W/WUIHU SIBICHUSAMU, 0003HAYATh JAHHbBIE
JIOTHYECKHUE CBSA3H C TIOMOIIBIO 3HAKOB B CXEME;

®* co3JaBaTh aOCTPAKTHBIN WM peanbHbIi 00pa3 npeaMeTa u/uiu sIBIeHUS;

® CTPOUTH MOJIENB/CXEMY Ha OCHOBE YCJIIOBHH 3aJja4M H/WJIH CIIOC00a €€ PEeIICHHUS;

" co3aBaTh BepOalibHbIE, BEIIECTBEHHbIE U WH(GOPMAIMOHHbIE MOJEIU C BbIIEICHUEM
CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTA IJIsi ONpEeAETICHHs CIoco0a PEemeH s 3aa9i BCOOTBETCTBUU
C CUTYalIUEH;

* IpeoOpa3OBbIBATh MOJEIH C IIEJbI0 BBISBICHHUS OOIIMX 3aKOHOB, OIPEIEISIONINX TaHHYIO
IPEeIMETHYIO 00J1acTh;

" IEPEBOAUTH CIOKHYIO IO COCTaBY (MHOTOACHeKTHYI0) MH(OpMALNI0 U3 rpa@UuecKoro WUiu
(bopManu30BaHHOTO (CUMBOJIBHOTO) MIPEJCTABICHUS B TEKCTOBOE, M HA00OPOT;

" CTPOUTH CXEMY, AITOPUTM JACUCTBUS, HCIPABISATh MIIM BOCCTAHABIMBATH HEM3BECTHBIN paHee
aJITOPUTM Ha OCHOBE MMEIOIIETrocs 3HaHUsA 00 00beKTe, K KOTOPOMY NPUMEHSETCS allTOPUTM;

" CTPOUTH JIOKA3aTEIBCTBO: MPSMOE, KOCBEHHOE, OT IIPOTUBHOTO;

" AaHAJTM3UPOBATH/pe(IEKCUPOBATh OMBIT Pa3pabOTKH H peanu3alud ydyeOHOTO TIPOEKTa,
WCCIIEIOBaHMSI (TEOPETHYECKOTO, IMITMPHUECKOTO) HAa OCHOBE MPEIIOKEHHON MPOOIEMHON CUTYaITHH,
MOCTABJICHHOW eI W/UJIH 3aJJaHHBIX KPUTEPUEB OLIEHKU MPOJIyKTa/pe3ybTara.

= CMmbiciioBoe uTeHrne. OOyJaromunics CMOKET:

" HAXOJIUTh B TEKCTe TpeOyemyro UHpopManuio (B COOTBETCTBUHM C LEISIMU CBOEH
NESTENHOCTH);

® ODUCHTUPOBATHCS B  COACPKAHUM TEKCTA, IIOHUMATh LIEJIOCTHBIM  CMBICI  TEKCTa,
CTPYKTYPUPOBATh TEKCT;

" yCTAHABJIMBATh B3aUMOCBSI3b OMMCAHHBIX B TEKCTE COOBITHM, SIBICHUI, TPOLIECCOB;

® PE3IOMUPOBATH ITIaBHYIO UJECI0 TEKCTA,

* IpeoOpPa30BbIBATE TEKCT, «IEPEBOJA» €0 B IPYI'YI0 MOJAIBHOCTh, HHTEPIPETUPOBATh TEKCT
(XyIOXKECTBEHHBI W HEXYIOXECTBEHHBIH — YUeOHBIM, HAayYHO-TIONMYJSIPHBIA, HH()OPMAIIMOHHBIH,
tekcT non-fiction);

" KPUTUYECKU OLIEHUBATh COJepkKaHuEe U (hOpMY TEKCTa.

8. ®opMHUpOBaHME M DPA3BUTHE 3KOJIOTMYECKOIO MBIIIJIEHUS, YMEHHME IMPUMEHSATh €ro B
MO03HABATEIbHOM, KOMMYHUKAaTUBHON, COLMAIBHOW MpaKTHKe M MPOPECCHOHATHHON OpUEHTAIUH.



OOy4Jaromuiicss CMOXKET:

" OIIPEIEIISATh CBOE OTHOIICHUE K IPUPOTHOM cpelie;

" AHAJIM3UPOBATH BIHMSIHUE YKOJIOTHUECKUX (PaKTOPOB HA CPETy OOUTAHUS KUBBIX OPTaHU3MOB;

* [IPOBOJIMTH PUYMHHBIA M BEPOSTHOCTHBIN aHAIN3 DKOJIOTHUECKUX CUTYAIIHI;

" IPOrHO3UPOBATh M3MEHECHHSI CUTYAIlMH MPH CMEHE JCUCTBHS OAHOTO (haKTopa HaJCHCTBHE
apyroro ¢akTopa;

" PACIPOCTPAHSITH IKOJOTUYCCKHE 3HAHKS M Y9aCTBOBATh B MPAKTUYECKHUX JeNaX MO3aIIuTe
OKpY’KaloIIen Cpebl;

" BRIpaXKaTh CBOE OTHOIICHHUE K MPUPOJIC YePe3 PUCYHKH, COUNHEHUS, MOJICIIH, POCKTHHIE
paboTHI.

9. Pa3BuTHe MOTHBAIlMU K OBJAJCHUIO KYJIBTYPOH AKTUBHOTO WCIOJIB30BaHUS CIOBape U
JPYTUX MOUCKOBBIX cucTeM. OOyUJaroMicsi CMOXKET:

" ONpeAeIATh HEOOXOAMMBIE KITFOUEBHIE ITOMCKOBBIC CJIOBA U 3aIIPOCHI;

" OCYHIECTBIATH B3aMMO/ICHCTBHE C AJICKTPOHHBIMU IIOMCKOBBIMH CUCTEMaMH, CIIOBApPsIMHU;

= (hopMHUPOBATH MHOKECTBEHHYIO ~ BBIOOPKY W3  IOMCKOBBIX  HCTOYHHUKOB IS
00BEKTHBH3AIINU PE3YJIbTATOB TIOUCKA;

" COOTHOCHTB TOJTy4E€HHBIE PE3YIbTAThI TOMCKA CO CBOCH IEATEILHOCTHIO.

KommyHnukatusubie YY /|

10. YMenue opraHu3oBbIBaTh y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO J€STEIbHOCTh C
YUUTEIEM U CBEPCTHHKaMH; paboTaThb MHAMBHUAYaAJbHO W B IpYIIE: HaXOAUTh OOIlEE pelIeHHE U
paspemiath KOH(DJIUKTH HAa OCHOBE COIJVIACOBAHUS IMO3MLUI W ydeTa HHTEpecoB; (OPMYIHPOBATSH,
apryMEeHTHPOBATh U OTCTAaUBaTh CBOE MHEHHUE. OOyUalOLUICs CMOXKET:

® ONpEAEIATh BO3MOKHBIE POJIM B COBMECTHON JESTEIBHOCTH;

" UrpaTh OINPENIEICHHYIO POJIb B COBMECTHOM J€ATEIbHOCTH;

" IPUHUMATh MO3MIHI0 coOeceHUKa, MOHUMAs TMO3UIHUIO JAPYroro, paziudaTh B €ro peuu:
MHEHUE (TOUKY 3pEHHMsI), J0KA3aTENbCTBO (ApryMEHTHI), (PaKThl; TUIIOTE3bl, AKCHOMBI, TEOPUH;

" OIIpENeNIATh CBOM JEHCTBUS W JEWCTBUS NapTHepa, KOTOpble CHOCOOCTBOBAIM HIIU
MPEMSITCTBOBAIMN MPOTYKTUBHOM KOMMYHHKAIUH;

® CTPOUTH MO3UTUBHBIE OTHOLIEHHUS B Ipoliecce yueOHON M MO3HABATENbHOM NesTeIbHOCTH;

" KOPPEKTHO M apryMEHTHUPOBAHHO OTCTaMBaTh CBOIO TOYKY 3pEHMs, B JAUCKYCCUU YMEThb
BBIIBUTaTh ~ KOHTPAPTYMEHTHI, IMepedpa3upoBaTh CBOK  MbICIb  (BIaJ€HHE  MEXaHHU3MOM
SKBUBAJIECHTHBIX 3aMEH); KPUTUYECKHM OTHOCHTHCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM
MPU3HABATH OUIMOOYHOCTH CBOETO MHEHMS (€CIIM OHO TaKOBO) U KOPPEKTUPOBATH €T0;

® IpejJiaraTh allbTEPHATUBHOE PEIIeHNEe B KOHQIUKTHON CUTYaIUH;

® BBIJICIIATH OOLIYIO0 TOUKY 3pEHHSI B AUCKYCCHU;

" JOTOBApUBATHCS O MPAaBHIIAX M BOMPOCAX sl OOCYKIACHHS B COOTBETCTBUU C MOCTABJICHHOMN
nepes rpymnmnou 3agavei;

" OpPraHW30BBIBaTh y4eOHOE B3aUMOJIEHCTBHE B Tpymme (ompeneisT OOIme ey,
pacrmpenenaTh poJik, JOTOBAPUBATHCS JIPYT C APYTOM U T. 11.);

" yCTPAHATh B  paMKax Juajora pa3pelBBl B  KOMMYHHUKAIIMH, OOYCIIOBJIEHHBIE
HETIOHUMaHUEeM/HETPHUATHEM CO CTOPOHBI coOeceTHrKA 3a1a4uH, OPMBI HIIH COEP>KaHUSI TUAJIOTa.

11. YMeHHe OCO3HAHHO WHCIIOJIb30BATh pEUEBbIE CPEICTBA B COOTBETCTBHHM C 3ajaueit
KOMMYHUKAIIUU U1 BBIPQXKCHHUS CBOMX YYBCTB, MBICICH W TOTPEOHOCTEW M TUTAHHUPOBAHUS M
peryisiiui CBOEH JIeATENbHOCTH; BJIAaJCHHE YCTHOM W NHCHBMEHHOM peYbl0, MOHOJIOTUYECKOU
KOHTEKCTHOU peubto. O0yUaromuiicsi CMOXKET:

® OMpeAeNATh 33ja9y KOMMYHUKAIIMHA U B COOTBETCTBUU C HE OTOUpATh pedyeBbIe CPEICTRA;

= oTOMpPATh U UCMOJIb30BaTh PEUEBBIE CPEACTBA B MpoIlecce KOMMYHUKALUU C IPYTHUMH JHOIBMHU
(znanor B mape, B MaJoi Irpynime U T. 1.);

" IPpEACTABJSITh B YCTHOM WJIM THCHhbMEHHON (opMe pa3BEepHYTHIM TUIAH COOCTBEHHOM
NeSTeNbHOCTH, COOMI0aTh HOPMBI MYONHYHOM pedyd, perJaMeHT B MOHOJIOT€ M JTUCKYCCHH B
COOTBETCTBUU C KOMMYHUKATUBHOM 3a7a4ei;



" BBICKa3bIBaTh M OOOCHOBBIBaTh MHEHHE (CyKICHHME) M 3alpalllBaTh MHEHHME IapTHEpa B
paMKax IMasora;

" IPUHUMATH PELICHUE B XO€ AUAJIOra U COrJIaCOBBIBATH €0 ¢ COOECEAHUKOM;

" CO3/1aBaTh IUCbMEHHBIC «KIUIIMPOBAHHBIE» M OPHUTMHAIBHBIE TEKCThl C HCIIOJIB30BAHUEM
HEOOXO/IMMBIX PEUEBBIX CPE/ICTB;

" JICIIOJIB30BaTh BepOaJbHbIE CpEeACTBA (CpPEelICTBA JIOTMYECKOM CBA3M) Ui BBIJICICHUS
CMBICJIOBBIX OJIOKOB CBOETO BBICTYILICHUS;

" JICTIOJIb30BaTh HeBepOalibHbIe CpencTBa WIH HarJsHbIe MaTepHAIIbL,
MOJITOTOBJICHHBIE/OTOOPAHHBIE 110/T PYKOBOJCTBOM YUUTEIIS;

" 7eJ1aTh OLICHOYHBIM BBIBOJ O JOCTH)KEHUHM LI€JIM KOMMYHMKAIlMM HETOCPEICTBEHHO IIOCIIE
3aBEpUIEHHS] KOMMYHUKAaTHBHOIO KOHTAKTa U 0OOCHOBBIBATH €TO0.

12. @dopMupoBaHHWE U  PA3BUTHE KOMIIETEHTHOCTM B  00JacTH  MCIIOJIb30BaHMS
MH(POPMAIIMOHHO- KOMMYHHUKAIIMOHHBIX TexHonoruil (nanee — MKT). OGyuaromuiicss cMOXeT:

® [[eJICHANPABJIEHHO MCKaTh M MCIIOJIb30BaTh MH(OPMAIMOHHBIE PECypChbl, HEOOXOAUMBIE IS
pelIeHrs y9eOHBIX M MMPAKTUIECKHX 3a71a4 ¢ moMoInbo cpencts UKT;

®* BBIOMpATh, CTPOUTh M HCIIOJIb30BaTh aJ€KBaTHYI0 MH(OPMAIMOHHYIO MOJENb Ul Iepeaadyu
CBOMX MBbICJIEH CpEACTBAMH E€CTECTBEHHBIX M (DOPMAJIBHBIX SI3bIKOB B COOTBETCTBUM C YCIOBHUSIMH
KOMMYHHKAaIUH;

® BRIJICIISATh MHPOPMALMOHHBINA aCHEKT 3a7ayd, ONepUPOBaTh JaHHBIMH, HCIIOJIB30BaTh MOIEITH
pellIeHns 3a/1a4y;

" ICIIOJIb30BaTh  KOMIIBIOTEPHBIE TEXHOJIOIMM (BKJIIOYas BbIOOp aJeKBaTHBIX  3ajaye
MHCTPYMEHTAJIBHBIX POrPAMMHO-AIIAPATHBIX CPEICTB U CEPBUCOB) AJIS PELIeHUs HH(POPMALIMOHHBIX
1 KOMMYHHUKAIIMOHHBIX Y4€OHBIX 3ajad, B TOM YHCJIE: BBIYMCICHHE, HANMCAHUE TIHCEM, COYMHEHUH,
JIOKJIa/10B, pedepaToB, CO3JaHUe TPe3eHTAlUN U Jp.;

® JICTI0JIb30BaTh HH(OPMAIIHMIO C YI€TOM ATUYECKHX U TPABOBBIX HOPM;

® co3/1aBaTh MH(GOPMAIIMOHHBIE PECYPCHI Pa3HOTO TUIA U JUISl Pa3HBIX aylAUTOPUN, COOJI0ATh
MH(GOPMALMOHHYIO TUTHEHY U NpaBHiia UH)OPMAIIMOHHON 0€301acHOCTH.

IIpeameTHbIe pe3yJbTaThl

BbINyCKHUK Hay4YUTCs:

" XapaKTepU30BaTh OCHOBHbIE METO/IbI TO3HAHMSL: HAOIIOIEHUE, U3MEPEHUE, IKCIICPUMEHT;

® OIMCHIBATh CBOMCTBA TBEPABIX, KHJKUX, Fa3000pa3HbIX BEIIECTB, BHIICISS HX CYIIECTBEHHbIE
TIPU3HAKH;

" pacCKpbIBaThb CMBIC]I OCHOBHBIX XHMHYECKUX IMOHATUH «aToOM», «MOJIEKYJa», «XMMHUYECKHH
AIIEMEHTY», «IIPOCTOE BEIIECTBOY», «CJOKHOE BEIIECTBO», «BAICHTHOCTBY, «XHUMHYECKas pPEaKIUsI»,
UCIOJIb3Ys 3HAKOBYIO CUCTEMY XUMHU;

" pacKphIBaTh CMBICIT 3aKOHOB COXPaHEHHS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOPHH;

®* pa3IMyaTh XUMHYECKHE U (PU3UUECKUE SIBIICHHUS;

" Ha3bIBATh XUMHUECKUE AIIEMEHTHI;

" OIIPEIEIISATh COCTAB BEIIECTB 110 UX (POpMyIIam;

" OIPEIEINSATh BAJICHTHOCTh aTOMa AJIEMEHTA B COSIMHEHUSIX;

" OIIPEEINIATh THIT XHUMUYECKUX PEaKIIHIA;

" Ha3BIBaTh MPU3HAKHU U YCIOBUS MPOTEKAHUS XUMHUECKUX PEaKIINi;

® BRISIBIISITH TPU3HAKH, CBUJICTENBCTBYIONIME O MPOTEKAHUM XUMHUYECKOW pPEaKkIuu TpU
BBINOJIHEHUH XUMHUYECKOT'O OIBITA;

" COCTaBIIATH (POPMYJIBI OMHAPHBIX COCIMHEHUH;

" COCTaBIISATh YPAaBHEHUS XUMHUCCKUX PEAKLIUH;

®» coOM0aTh MpaBuiIa 6e30MmacHoi paboThl PHU MPOBEICHUH OIBITOB;

® [I0JIb30BATHCS JTJAOOPATOPHBIM 000PYIOBAaHUEM U TTOCY/IOM;

®* BBIYHCIIATH OTHOCHTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIIECTB;

®* BBIYHUCIISATH MACCOBYIO JIOJIIO XUMUYECKOTO JIeMEHTa 1o (hopMyJsie COSTUHEHHUS;

® BBIYUCIIATH KOJIMYECTBO, 0OBEM MIJIM MACCy BEIIECTBA 110 KOJIMYECTBY, 00BEMy, Macce



pEeareHTOB WX MPOAYKTOB PEAKIINH;

" XapaKTepu30BaTh (PU3MUECKUE M XUMHUYECKHE CBOWMCTBA MPOCTHIX BEIICCTB: KUCIOPOJA U
BOJIOPO/IA;

" [I0JTy4aTh, COOMPATh KUCIOPOI U BOJIOPOS;

" PacII03HABATH OIMBITHBIM ITyTEM T'a3000pa3HbIC BEIIECTBA: KUCIOPOI, BOJOPO/I;

" pacKphIBaTh CMBICI 3aKOHA ABOTaJpO;

" paCKpBIBaTh CMBICI IOHATUH «TEIJIOBOM d(PPEKT peakiumy, «MOJSPHBIA 00beM»;

" XapaKTePHU30BaTh (PU3NICCKHE U XUMHUIECCKUE CBOMCTBA BOJIBI;

® PaCKpbIBaTh CMbICI TIOHATHS «PAaCTBOPY;

" BBIUKCIIATH MACCOBYIO JIOJII0 PACTBOPEHHOTO BEIIIECTBA B PACTBOPE;

" [IPUTOTOBJISATH PACTBOPHI C ONMPEICTICHHON MacCOBOM JI0JIEN paCTBOPEHHOTO BEIIECTBA;

" Ha3bIBAaTh COCIMHEHUS U3YUYECHHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

" XapaKTePHU30BaTh (PU3NUECKUE M XUMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BCIIIECTB: OKCHIOB, KMCJIOT, OCHOBAHHUM, COJICH;

" OIPEAENATh MPUHAIECKHOCTD BEUIECTB K ONPEICICHHOMY KJIACCY COEIMHEHUN;

" COCTABJIATH (OPMYJIIbl HEOPTAHUUECKUX COCAMHEHUIN N3YUECHHBIX KJIaCcCOB;

" IPOBOJIUTH ONBITHI, MOATBEPKAAIOIINE XHUMUYECKHE CBOWCTBA H3YYEHHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB;

" PaCIiO3HABATh OIBITHBIM IIYTEM PACTBOPHI KUCJIOT U LIECJIOYEN MO U3MEHEHUIO OKPACKHU
WHJIUKATOPA;

" XapaKTEPU30BATh B3aUMOCBS3b MEXKY KJIIACCAMU HEOPTaHUYECKUX COCIMHEHUI;

= packpbiBaTh cMmbich [leprnoanueckoro 3akoHa /(.M. MeHeneesa;

" OOBSICHATh (PU3MUYECKUI CMBICII aTOMHOTO (HOPSAKOBOTO) HOMEpAa XHMHYECKOTO JIIEMEHTa,
HOMEPOB I'PYIIbI U Ieproja B nepuoaunueckon cucreme [[.1. Menneneena;

* OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHUS CTPOCHHS aTOMOB, CBOMCTB AJIEMEHTOB B TMpejerax
MaJibIX MEPUOJIOB U TJIABHBIX NOATPYIIIL;

" XapakTepUu3oBaTh XUMHYCCKHUEC DJICMCHTHI (OT BOOOpPOda OO KaJ'IBI_II/I}I) Ha OCHOBC UX
ITIOJIOXKCHHUSA B nepﬂonnqecxoﬁ CHUCTEMC I[I/I MeHnpeneeBa u 0ocoOeHHOCTEH CTPOCHUA UX ATOMOB;

" COCTaBJISITh CXEMBI CTPOCHHs aTOMOB MepBbiX 20 31eMeHTOB nepuoandeckoii cucremsl [1.1.
Menneneena;

® PACKpbIBaTh CMBICI MOHATHN: «XUMHUUECKAsI CBA3BY, «AJEKTPOOTPULIATEIIEHOCTD Y,

" XapaKTepH30BaTh 3aBUCUMOCTh (PH3UYECKMX CBOICTB BEIIECTB OT THUIA KPUCTAJIMYECKOU
pEeILIETKH;

u OHpeI[eJ'IflTB BUJL XPIMI/I‘ICCKOfI CBSI3H B HeOpFaHI/IquKI/IX COCIMHCHUAX

" u300paxaTh CXEMbl CTPOCHHS MOJIEKYJ BEIIEeCTB, 00pa30BaHHBIX Pa3HBIMH BHUJIaMU
XUMHUYECKHUX CBSI3CH;

" pacKpbIBaTh CMBICII  TIOHSATUH  «HOH», «KAaTUOH», «AHHOH»,  <OIJIEKTPOJIUTHIY,

«HEDJIEKTPOIUTHIY, (QIIEKTPOJINTUYECKAST JUCCOLUALMNS», «OKHUCIUTEIbY, «CTENEHb
OKHCJICHUS «BOCCTAHOBUTEIbY, «OKHUCICHUEY, «BOCCTAHOBIICHHE;

" ONPENENATh CTENEHb OKUCICHUS aTOMa AJIEMEHTA B COCIMHEHUH;

® PaCKpbIBaTh CMBICJ TEOPHUH IJIEKTPOJIUTHUECKON JUCCOLUALINY;

® COCTaBJIITh YPABHEHHUS DJIEKTPOIUTHUECKON TUCCOLMAIMU KUCIIOT, IIET0YEH, CONEN;

* OOBSICHATH CYIIHOCTDH TMPOIIECCa ANEKTPOIUTHUECKON JUCCOIMAIIMK U PEAKITUH HOHHOTO
0o0OMEHa; COCTaBIIATH MOJHBIE U COKPAIICHHbIE HOHHBIE YPaBHEHUS PEaKIIUU OOMEHa,

® ONpeAeNsATh BO3MOKHOCTD TPOTEKAHUS PEAKIMil HOHHOTO 0OMEHa;

u HpOBO)II/ITB peaKHI/II/I, nonTBepn(na}omHe Ka‘IeCTBeHHBIf/II COCTaB pa3J'II/I‘—IHBIX BC€HIICCTB,

" ONpEAENATh OKUCIUTEND U BOCCTAHOBUTEIND;

" COCTaBJISITh YPABHEHHUS OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIINI;

" Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUYECKON PEAKITNH;

®* KIacCU(UIMPOBATH XUMUUECKUE PEAKIMH MO PA3TUYHBIM IPU3HAKAM;

" XapaKTePU30BaTh B3aUMOCBS3b MEXAY COCTABOM, CTPOCHHEM U CBOMCTBAMH HEMETAJIIOB;

® IPOBOJIUTH OMBITHI 110 MOJYYEHUIO, COOMPAHHIO U U3YYEHUIO XUMHUECKUX CBOMCTB
ra3000pa3HBIX BEIIECTB: YIIECKUCIOTO Ta3a, aMMHaKa;



" PacIi03HaBaTh OMBITHBIM MyTEM ra3000pa3Hble BEIECTBA: YITIEKUCIBINA Ia3 U aMMHUAK;

" XapaKTEPU30BATh B3aUMOCBSI3b MEXAY COCTABOM, CTPOCHUEM U CBOMCTBAMH METAJLIOB;

" Ha3pIBaTh OPraHMYECKHE BEIIECTBA MO MX (QopMmyse: MeTaH, 3TaH, STUJICH, METaHOJ, ATaHO,
IJIULEPUH, YKCYCHas KUCI0Ta, aMUHOYKCYCHAsl KUCIIOTa, CTEapUHOBAas KUCI0Ta, OJIEMHOBAas KHUCIIOTA,
IJII0K033;

® OLICHUBATDH BIIMSIHUE XUMHUYECKOTO 3arpSI3HEHUS OKPYKAOLIEH CPEIbl HA OPraHU3M YEJIOBEKa;
rPaMOTHO OOpaIIaThCs C BEIIECTBAMU B TOBCEIHEBHON KU3HU

" OIPEAENATh BO3MOXKHOCTh IMPOTEKAHUS PEAKLMI HEKOTOPBIX IMPEACTABUTENEH OPraHUYECKUX
BELIECTB C KUCIOPOAOM, BOIOPOLOM, METalIaMH, OCHOBAHUSIMHU, IaJIOTEHAMU.

n

BbINyCKHHUK MOJYYHUT BO3MOKHOCTh HAYYUThCH:

® BBIJIBUTATh U MPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bl O XMMUYECKUX CBOMCTBAX BELLIECTB HA OCHOBE
HX COCTaBa U CTPOCHHS, NX CIIOCOOHOCTH BCTYIATh B XUMHUUECKUE PEAKIINH, O XapaKTepe U MPOIyKTax
Pa3NUYHBIX XUMHYECKUX PEAKLINH;

® XapaKTepU30BaTh BELIECTBA [10 COCTaBY, CTPOCHMIO U CBOIICTBAM, yCTaHABIUBATH IPUUYNHHO-
CJICZICTBEHHBIE CBS3U MEXAY JaHHBIMU XapaKTEPUCTUKAMH BEILECTBA,;

® COCTaBJIATh MOJIEKYJISPHBIE U MTOJIHbIE HOHHBIE YPAaBHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSM;

® IPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSABIATH OKUCIUTEIbHBIE MM BOCCTAHOBUTEIbHBIE
CBOIMCTBA C YYETOM CTEIEHEN OKUCIIEHHUS JIEMEHTOB, BXOSIIUX B €r0 COCTAaB;

® COCTaBIIATh YPaBHEHHS PEAKLUil, COOTBETCTBYIOIIUX MOCIEAOBATEILHOCTH IPEBPAILICHUIH
HEOPraHMYECKHUX BELIECTB Pa3IMYHbBIX KIaCCOB;

® BBIIBUTATH U MIPOBEPATH IKCIEPUMEHTAIBHO TUIIOTE3BI O Pe3yIbTaTax BO3ACHCTBUS PA3IHUHBIX
(hakTOpPOB Ha U3MEHEHUE CKOPOCTH XMMHUYIECKOH peakuuy;

® MCHOJIB30BaTh MPHOOPETEHHBIC 3HAHUS JJIs1 SKOJIOTUYECKH TPAMOTHOTO TIOBEACHUS B OKPY KaIOIIeH
cpene;

® MCHOJIb30BATh MPHOOPETEHHBIE KIFOUEBbIE KOMIIETEHIIMH P BBHIIIOJIHEHUH IPOEKTOB U y4eOHO-
HCCIIEI0BATENbCKUX 3a7a4 110 H3YUYEHHIO CBOMCTB, CII0COOO0B MOYUYECHHUS U PACIIO3HABAHHS BEILIECTB;

® 00BEKTHBHO OLICHUBATh HHPOPMAIMIO O BELIECTBAX M XMMUYECKUX MPOLIECCax;

® KPUTHYECKH OTHOCUTHCA K IICEBJOHAYYHOM HHPOPMAIH, HEJOOPOCOBECTHON pEKIaMe B CPEICTBAX
MaccoBoW HH(popMauH,;

® 0CO3HaBaTh 3HAYEHHE TEOPETHUECKUX 3HAHUN TI0 XUMHUH JIJISl MPAKTUIECKON IEeATEIbHOCTH YeIOBEKa,;

® C03/1aBaTh MOJICJIM M CXEMBI JIJISl pellieHHs] YIeOHbIX U MO3HABATENILHBIX 33]]a4; TOHUMATh
HEOOXOJIMMOCTh COOJIIOJICHUSI IPEANTUCAHNH, IPeINIaraeMbIX B HHCTPYKIIUSX MO UCTIOJIb30BAHHMIO JIEKAPCTB,
CpeaCTB ObITOBOM XUMHH U JIp.



Cooepotcanue yueoH020 npedomema. 8 Knacc
HavanbHble NOHATHSA U 3aKOHBI XUMMHU (204.)

Tena u BemecTBa. CBolicTBa BeEmIECTB. OTAJOHHBIC (PU3WYECKUE CBONCTBAa BEIIECTB.
Martepuansl U MmatepuanoBeneHue. Poiab XMMUU B KM3HU COBpEMEHHOro obmiectBa. OTHOIIEHHE
o01ecTBa K XUMHH:XeMOPIHs u XxeMohoOwus.

Metoabl wu3ydyenuss xumuu. HaOmonenwe. OkcrnepumenT MojaenupoBanue. Moenn
MaTepUaIbHbIE U 3HAKOBBIE WJIM CUMBOJIbHBIE.

I'azel. 7Kuakocru. TBépabie BemecTtBa. B3auMHble nepexolbl MEXAY arperaTHbIMHU
COCTOSIHUSIMU BEILECTBA: BO3TOHKa (CyOnumanus) ¥ JecyOsiMManus, KOHJIGHCAIUs U HCIapeHue,
KpUCTAJIJIN3aLUs U [IJIaBJICHUE.

®usuyeckue siBjeHusi. Yucrble BemecTBa U cMecH. ['OMOT€HHbIE M TE€TEPOr€HHBIE CMECH.
Cmecu razooOpasnble, xuakue U TBEpAbie. CrocoObl pa3/ieleHuss CMeceil: IeperoHka, WiIn
TUCTUIUISINS, OTCTauBaHHWe, (QWIBTPOBAHKME, KPUCTAILTM3AIMS WM BBIIApUBAaHHE. Xpomarorpadus.
[Ipumenenue 3TUX CIocoOOB B J1a0OPATOPHOI MPaKTUKE, HA IPOU3BOJICTBE U B OBITY.

XuMH4YecKue 3j1eMeHThl. ATOMbI U MOJEKyJbl. [IpocTbie U clnokHbIE BellecTBa. AJLIOTPONUs
Ha npumepe kuciaopoga. OCHOBHBIE MOJOKEHUSI aTOMHO-MOJEKYJIsIpHOro yueHus. Monsl. BemiectBa
MOJIEKYJISIPHOT'O ¥ HEMOJIEKYJISIPHOT'O CTPOCHHS.

3Haku (CMMBOJIBI) XHMHYECKHX ?3JieMeHTOB. HMHdopmanus, KOTOPYH HECyT 3HaKu
XUMHUYECKUX  DJIEMEHTOB. OTHUMOJIOTHSI  HA3BaHMM  HEKOTOPbIX  XUMHYECKHX  DJIEMEHTOB.
[lepuonnueckass Tabnuma xumudeckux osnemMeHTtoB Jl. V. MenneneeBa: KOPOTKOIEPHOAHBIA U
JUIMHHONIEpUOAHbIN BapuaHThl. [lepuoas! u rpynnel. ['naBHas u noOGouHas noarpynnsl win A- u b-
rpynnsl. OTHOCUTENIbHAs aTOMHasl Macca.

Xumuyeckue ¢opmyJibl. Uanekcsl U koddduimentsl. OTHOCUTENbHAS MOJICKYJISIpHAs Macca.
MaccoBast 10711 XMMUYECKOT0 3JIeMEeHTa B coeuHEeHuHu. MHpopMaIus, KOTOpYI0 HECYT XUMHUECKUeE
(bopMyIIBI.

BanentHocth. CTpykTypHBIE HOPMYITBI. XUMHUYECKHE JIEMEHTHI C TIOCTOSHHOU U TMIEPEMEHHOU
BaJICHTHOCThIO. BbIBOA (dopmMynbl coennHeHuss 1Mo BajeHTHOCTU. OrpeneneHne BaJeHTHOCTH
XUMHUECKOTo 3JieMeHTa 1o (opmyie BemecTBa. CocTaBiieHne Ha3BaHUN COEIMHEHUMN, COCTOSALINX U3
JBYX XUMHUUYECKHUX 3JIEMEHTOB, IO BAJICHTHOCTH. 3aKOH IMOCTOSHCTBA COCTaBa BELIECTB.

XuMHYecKue peakuMu. PeareHTsl U NpPOAYKTHl peakuuu. I[Ipu3Hakym XMMUYECKHX PpEeaKiuil.
VYcnoBus ux npoTekaHus U npekpaiieHus. Peakuu ropenust. Jk30TepMUUEcKHe U SHIOTEPMUUYECKHE
peaxuu.

3aKkoH coxpaHeHHMsI Macchl BellecTB. XuMuyeckue ypaBHeHHs. CocTaBleHHE XUMHUYECKUX
ypaBHeHnuid. Uudopmarus, KOTopyro HeCET XUMHUYECKOE YpaBHEHHE.

Knaccudukanus XuMUYECKHX peaklUid MO COCTaBY M YHUCIY PEareHTOB U MPOIYKTOB. THIIBI
XUMHUYECKHUX peakiuil. Peakiinu coenrHeHus, pa3iokKeHus, 3aMelleHus u oomeHa. Katanuzatopsl u
Katanu3 JlemoHcTpanuu.

Komnekuust MaTepuanoB U U3AeNUN U3 HUX.

Monenu, ucnonb3yeMble Ha ypokax pu3uku, Ouonoruu u reorpadpun. O0bEMHBIE U IIAPOCTEPIKHEBBIE
MO/IETT HEKOTOPBIX XUMUYECKUX BellecTB.MoieNn KpUCTAIIIMUYECKUX PEeIETOK.

Cobupanue npubopa 1Jis MOJIy4eHHUs ra3a U MpoBepKa ero Ha TepMeTHYHOCTh. Bo3ronka cyxoro jibaa,
noja win HadTaIuHA.

ArperatHble COCTOSTHUS BOJBI.

Paznenenne nByxX HECMEIIMBAOUIMXCS KUIKOCTEN C MOMOLIBIO ACIIUTEIBHON BOPOHKHU. JJUCTHILIATOP U
ero pabora.



YcranoBka 115 uibTpoBaHus U €€ paboTa. Y CTAaHOBKA /IS BRIIAPUBAHUA U €€ padoTa.
Komnnekuust 661TOBBIX TPUOOPOB AJ1st PHIBTPOBAHUS BO3TyXa.
Paznenenne kpacsimiero BemiectBa QuiomacTepa ¢ MOMOIIBIO OyMakHOH Xxpomarorpaduu. Monaenu
QJIJIOTPOITHBIX MOAU(DUKAINI yTriiepoJa U Cephl.
[Tonydyenue o30Ha.
Hoprpers M. 5. bepuennyca u JI. YI. Menneneesa.
KopoTrkonepuoauelii ¥ JJIMHHONEPUOAHBIM BapuaHThl Ilepumonmueckor cucremsr [[. .
Meunneneena
KoncTpynpoBanue mapocrepHeBbIX Mojiesieil MoJieky. Aninapat Kuna.
Pasnoxxenue 6uxpomara ammoHus. ['opeHue cepbl U MarHueBO JICHTHI.
OnbIThI, WLTIOCTPUPYIOIINE 3aKOH COXPAHEHHUS MACChI BEIIECTB.
['openne docdopa, pacTBopeHHe MPOAYKTA TOPEHHUS B BOJIE M HCCICJOBAHHE MOIYyYEHHOTO
pacTBopa JaKMYCOM.
BiaumopeiicTBue CONSTHON KUCIOTHI C IMHKOM.
[Tonyuyenue runpokcuaa meau(Il) u ero paznoxkeHue npyu HarpeBaHMUH.

JlabopaTopHble ONBITHI.

O3HakoMJIEHHE C KOJUIEKIIHEH 1abopaTOPHOM MOCYIbI.

IIpoBepka npubopa A MOJTy4EHHsI Fa30B HA TEPMETUYHOCTb.

O3HaKOMJIEHHE C MUHEpaJlaMH, 00pa3yIOLIUMH I'PaHUT.

[IpuroTroBneHue reTeporeHHON CMeCH MOPOLIKOB CEPbI U XKelle3a U UX Pa3AeIcHHE.
B3aumoneiicTBre pacTBOPOB XJIOPHIOB U MOANUIOB KaJIHs C paCTBOPOM HHUTpaTta cepedpa.
[Tonyuenune rugpokcuaa meau(Il) u ero B3anmoeiicTBre ¢ cCEpHON KMCIOTOM.
B3anMopeicTBre pacTBopa coabl ¢ KUCIOTOM.

IIpoBepka 3aKOHa COXpaHEHHMS MacChl BELIECTB HAa NPUMEPE B3aUMOJECHCTBUSA LIENOUN U

N kDN PR

KHCJIOTBHI.

9. TlpoBepka 3aKOHA COXpaHEHHS MACChI BEIIECTB Ha NMPUMEPE B3aMMOACUCTBUS MIETOUYH U
commxenesa (I11).

10. PaznoxxeHne mepokcuaa Boaopoaa ¢ momorisio okcuaa maprania (V). 11.3amenienue
KEJIe30M MeJIi B METHOM KYIIOpOCE.
IIpakTH4eckue padoThbl.

1. 3nakomcTBO C nabopaTopHbIM oOopyroBaHueM. [IpaBmiia TeXHMKH O€30MAaCHOCTU IIPH
pabote BkabuHeTe xuMuu. HekoTopsie Buabl padoT.

2. OuguCcTKa TOBaPCHHOM COJIH.

Baskneiimue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB.
KouunvecTBeHHbIe OTHOMIEHWSI B XumMuu (184.)

CocraB Boznyxa. [lonstue 06 o0beMHON nosie () KOMIOHEHTa MPUPOAHON ra3oBOMl cMecH —
Bo3ayxa. Pacuer oObemMa KOMIIOHEHTA ra30BOM CMECH 10 €r0 00BEMHOM J0J1e U HAa000pOT.

Kucnopon. Ozon. Ilomyuenme kucnopoma. CoOupanwie u pacno3HaBaHHE KHCIOPOJA.
XUMHUYECKHE CBOWMCTBA KHCJIOPOJAA: B3aWUMOJEUCTBHE C METAUIAMHU, HEMETaUIaMA M  CIIOKHBIMHU
BemtectBamiu. [Ipumenenue kuciaopoaa. KpyroBopot kuciaopojaa B mpupo/ie.

Oxcunpl. O6pa3zoBaHMe Ha3BaHUM OKCHIOB 1O UX GopmynaM. CocTaBieHne GopMys OKCHIOB T10
MX Ha3BaHMAM. [IpencraBuTeny OKCUIOB: BOJA U YIJIEKUCIIbIN Ta3, HErameéHas 3BECTb.

Bonopox B mpupone. ®dusnueckue M XMMHUYECKHE CBOMCTBA BOJOPOAA, €r0 IOJIYyYECHUE U
IIPUMEHEHUE.



Kucnotsl, ux cocra u ux knaccudukanus. Maaukatopsl. Tabmuna pactBopumoctu. ConsiHas u
CEpHasl KHCIIOTHI, UX CBOMCTBA U IIPUMEHEHUE.

Conu, ux cocraB U Ha3zBaHud. PacTBopumocTh coseil B Boae. IlpencraBurenu coneii: Xjaopup
HaTpusi, KapOooHat HaTpus, hocdar KaabIus.

ITocrosinnas ABoraapo. KonuuectBo BemectBa. Moabs. MounspHas macca. KpaTHble eIMHUIBI
U3MEpPEHUsI KOJIMYECTBA BELIECTBA — MWIIMMOJIb UM KHIOMOJb, MWUIMMOJISIDHAS U KWJIOMOJISIPHAS
MaccChl BELIECTBA.

Pacyersl ¢ HCIONB30BAHMEM MOHATHM «KOJMYECTBO BEUIECTBA», «MOJIIpHAs Maccay,
«TIOCTOSIHHassABOTazipo».

3akon ABoragpo. Monsipablii 00beM ra3000pa3HbIX BemecTB. OTHOCHUTENbHAS IUIOTHOCTH
OJTHOTO ra3a 1o Jpyromy.

KpaTtHble enquHuIbl U3MEPEHUsT — MUJUTMMOJISIPHBIM M KUJIOMOJIAPHBIA 00bEMbI Ta3000pa3HbIX
BELIECTB.

Pacuersl ¢ wHcronb30BaHMEM MOHSITHHM «KOJMYECTBO BELIECTBA», «MOJIApHAs Maccay,
«MOJISIPHBIM 00BEM ra30B», «IIOCTOSIHHAs ABOTaIpo».

Pacyersl ¢ HCIONB30BaHMEM MOHATHM «KOJIMYECTBO BEUIECTBA», «MOJIIpHAs Maccay,
«MOJISIPHBIM 00BEM ra30B», «4UCI0 ABOTaapo».

I'mapocdepa. Kpyroopor Boasl B mpupoge. dusznueckue M XMMHUYECKHE CBONCTBA BOJIBI:
B3aUMOJCICTBUE C OKCUIAMMU.

OcHoBanusl, ux coctaB. PacTBOpuMoCTh OCHOBaHUH B BoJie. MI3MEHEHHE OKPACKH MHIUKAaTOPOB
B 1IeJI04HOI cpeze. [IpencraBuren menodei: TuAPOKCUAbl HATPUs, Kaausl U KaJbIusl.

PactBopurens u pactBopéHHOe BemecTBo. PactBopel. PactBopenune. ['mapartel. MaccoBas nons
pacTBOpEHHOrO BellecTBa. PacueTsl, CBS3aHHBIE C HWCIOJb30BAaHUEM IIOHATHSA «MaccoBas MO
PacTBOPEHHOTO BELIECTBA.

JdemoHcTpanmu.
Omnpenenenue cofepx aHus KUCIOPOa B BO3AYXE.

[Tonydyenue kucimopona pas3ioXeHHEM IepMaHraHaTa Kaiaus M Hepokcuia Bojopona. CoOupanue
METOJOM BBITECHEHHUSI BO3yXa U BOJBI.
Pacno3naBanue kuciaopona.
I'openne mMaruaus, xenesa, yris, cepsl U pocdopa B kuciopose. Komnekims okciuaoB
[Tonyuenue, cobupanue u pacno3HaBaHue Bojopoaa.l'openue Bogoposa.
B3aumopeiicteue Bomopona c¢ okxcumom wmeau (II). Komnexkuwss muHepanbHbIX KHCIOT. [lpaBuio
pazbaBiieHust cepoit KucaoTel. Kommekius coei.
Tabnuia pacTBOPUMOCTH OCHOBAaHUH, KUCIIOT U COJIEH B BOJIE.
Hekortopeie MeTamnpl, HeMeTallbl U COCIUHEHHUS KOIWYecTBOM BemectBa B 1 momb. Mojenb
MOJISIPHOTO 00beMa ra3000pa3HbIX BEIIECTB.
Konnexkuust ocHoBanuit
JlabGopaTropHbie ONBITHI.
12. TlomyTHeHUE U3BECTKOBOW BOJIbI IPU MPOITYCKAHUHN YTIIEKUCIIOTO ra3a.
13. TlomydeHne BOIOPOIA B3AaUMOACHCTBHEM ITUHKA M COJITHOM KHCIIOTHI.
14. Pacno3HaBaHHE KMCIOT HHAUKATOPAMH.
15. M3meHeHME OKpacKu MHIMKATOPOB B LIEJIOUYHOM Ccpefie.
16. O3HakomieHHE C TpermapaTaMyd JOMAIIHEW WM IIKOJBLHOM aNnTeukKd — pPacTBOpaMU
MEPOKCUIABOOPOA, CIIUPTOBOM HACTOMKHU MOJa U HAIIATBIPHOTO CIIUPTA.
IIpakTnyeckue padoThl.
3. Tlomyuenue, coOMpaHue v paclio3HABaHHUE KUCIOPOIa.



4. TlomyueHue, coOMpaHue U pacro3HaBaHUE BOAOPOIA.
5. IlpuroroBneHue pacTBOPOB COJIEH € UX 3aJaHHOW MacCOBOM J10JIEH.

OcHoOBHBbIE KJIacChl HeOpraHnyeckux coeanHenni (104.)

O6o0mmenre cBeAeHUN 00 OKCHIax, WX KiIacCH(pHUKAIMKM, HAa3BaHUAX M CBOMCTBax. CrocoObI
MOJy4YEeHUSI OKCUI0OB

OcHoBaHus, uX Kiaccuukamus, Ha3BaHHWS W CBOMCTBA. B3amMopeicTBHe ¢ KHCIOTaMH,
KHCIIOTHBIMU OKCHUJIAMH U COJsIMU. Pa3iiokeHne HepacTBOPUMBIX OCHOBaHUU. CHOCOOBI MOTYYCHHS
OCHOBAaHHII.

Kucnotel, wux xknaccudukamuss u Ha3BaHus. OOmue XWMHUYECKHUE CBOWMCTBA KHCIIOT.
B3anmopeiicTBie KHUCIOT € MeETAUIaMH. OJJEKTPOXMMHUYECKUM pAl  HANpsHKEHUA METaJUIOB.
B3aumopeiicTBre KHUCIOT € OKCHJIAMU MeETauioB. B3aummopeicTBUE KHCIOT C OCHOBAaHUSMH —
peakuus HeWrpanuzauuu. B3aumonelictBue kucior c¢ cosaMu. [lonydeHue OECKHCIOPOAHBIX U
KHCJIOPOJICOACPIKAITUX KUCTIOT.

Conu, ux xiaccudukauus M cBoiicTBa. B3zaumopeiicTBue coieil ¢ MeramiaMu, OCOOEHHOCTH
9TUX peakuuil. BzaumonencTBue coaei ¢ COIAMH.

l'enetnueckue psapl MeTaula M HeMeTaia. ['eHeTnueckas CBsA3b MEXAY KiacCaMu
HEOPraHUYECKUX BEIICCTB.

JlaGopaTopHble ONBITHI.
17. BsaumonelicTBUE OKCUIA KLU C BOIOM.
18. TlomyTHEeHHE H3BECTKOBOI BOJIEBI.
19. Peaxnus HeMTpamu3auH.
20. Tlomyuenue rugpokcuna meau (I1) u ero B3anmMoaencTBre ¢ KUCIOTOM.
21. Pasnoxenue ruapokcuaa meau (1) mpu HarpeBanuu.
22. B3auMoJeHCTBUE KUCIIOT C METAJJIAMHU.
23. B3aumojelicTBHE KUCIIOT C COJISIMHU.
24. O3HaKOMIICHHE C KOJUICKIIMEH COJIeH.
25. Bszaummoneiictue cynbhara memau (I1) ¢ sxenesom.
26. BzaumojelicTBHE COJICH C COMSIMU.
27. Tenernueckas CBsI3b Ha MPUMEPE COCTUHEHUN MEIH.
IIpakTH4eckune padoThI
Pemrenue sxcriepuMeHTaIbHBIX 3a/1a4.

[Tepuonuueckuii 3akoH u llepmoamyeckas cucrema xummudeckux snemeHToB .M. Menneneera u
cTpoenue aroma (94.)
EcrecTBeHHBIEC ceMelicTBa XUMHUYECKHX 3JIEMEHTOB: IIECJIOYHBIE U IEJIOYHO3EMENBLHBIC METAIIIBI,

rajloreHbl, UHepTHBIE (OJaropoanspie) razbl. AMpoTepHOCTh. AMGPOTEpHBIE OKCUABI U THIPOKCHIIBI.
KoMmnexcubie conu.

Otkpertue JI. Y. MenneneeBbiM [lepuoanueckoro 3akoHa u co3ganue uMm Ilepumoanueckoit
CHCTEMBI XUMHYCSCKHUX 3JICMEHTOB.

ATOMBI Kak (popma CyIeCTBOBaHMS XUMHUYECKUX 371eMeHTOB. OCHOBHBIC CBEJICHUS O CTPOSHUU
aTomoB. Jloka3aTenbcTBa CIIOKHOCTH CTpoeHus atoMoB. OnbiThl Pesepdopaa. [lnanerapHas mMoaensb
CTPOCHUS aToMa.

CocraB aTOMHBIX si[Iep: MPOTOHBI, HEUTPOHBL. OTHOCUTENbHAS aTOMHAas Macca. B3aumocBs3b
MOHSATUN «IIPOTOH», KHEUTPOH», «OTHOCUTENbHASI aTOMHASI MacCay.

Mukpomup. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHUX 3JIEMEHTOB
NoNe 1-20. [TonsiTHE O 3aBEPIICHHOM SJIEKTPOHHOM YPOBHE.



N3otonbl. ®dusnueckuid cmbici  cUMBOIUKM llepmogmyeckoit cuctembl. CoBpeMeHHas
¢dopmynupoBka [lepuoanyeckoro 3akoHa. M3MeHeHHs CBOWCTB 3J€MEHTOB B MEpUOJAX W TpymIax,
KaK (DyHKIMS CTPOCHHS SJIEKTPOHHBIX 000JI0YEK aTOMOB.

XapakTepucTuKa 3JEMEHTa-MeTalyla M JJIEMEHTa-HeMeTajlla 10 MX IOJIOKEHHIO B
IIepnonnueckoii cucreme XxuMudeckux 31neMeHToB 1. . Menzeneesa.

JdemMoHcTpanuu.

Paznuunblie popmbl TabIMILL IEPUOINUECKON CUCTEMBI.

MopenupoBanue mnocrpoenus Ilepumommueckon cucremsl JI. M. MenneneeBa. Monenu aroMoB
XUMHUYECKHUX JIEMEHTOB.

Mogenu atoMoB 31eMeHTOB 1—3-ro nepuo 0B

JlaGopaTopHbIe ONBITHI.
28. Ilonmydyenue aMm(pOTEpHOTrO TUAPOKCHIA U UCCIICIOBAHUE €T0 CBOWCTB.

Xumuyeckas ¢Bsi3b. OKHCJIUTEIbHO-BOCCTAHOBUTE/IbHBIE peakuuu (114.)
Honnas xumudeckast cBsi3b. MoHBI, 00pa3oBaHHBIE aTOMaMH METaUIOB U HeMeTauioB. CXembl

00pa3oBaHMUsl MOHHOH CBSI3M ISl OMHAPHBIX COCOUHEHUH. VMOHHBIE KPUCTAJUIMYECKHE PEIIETKH U
(u3nvecKre CBOMCTBA BEIIECTB C 3TUM TUTIOM peméTok. [TonaTue o popMynbHON eAMHUIE BEIIECTBA.

KoBasleHTHass XuMHUYECKas CBS3b. OJEKTPOHHbIE M CTPYKTypHbIE (opmynbl. [loHATne o
BasleHTHOCTH. KoBaneHTHas HemnossipHas cBsA3b. Cxembl 00pa3oBaHUs KOBAJIEHTHOM CBS3M JUIs
OMHApHBIX COEJUHEHUH. MOJEKyIsIpHble U aTOMHbIE KPUCTAJUIMYECKHE pPEIETKH, U CBOWMCTBA
BEILECTBC OTUM TUIIOM PEIIETOK.

OneKTpoOTpUIATENBHOCTD. Psint anekTpoorpunarenbHocT. KoBaneHTHAs NOsIpHAsk XMMHYECKas
cBs3b. Jlumonb. Cxembl 00pa3oBaHMs KOBAJEHTHOW MOJSPHON CBA3M Al OMHAPHBIX COEIMHEHHH.
MonekyJIapHbIE U aTOMHBIE KPUCTAIIIMYECKUE PEIIETKH, U CBOMCTBA BELECTB € 3TUM TUIIOM PEILIETOK.

Mertannnueckass XMMHUYEcKas CBSI3b W MeTaJuIM4yecKas Kpucraumuyeckas pemérka. CBolicTBa
BEILECTB C 9TUM TUIIOM pelIETOK. EnrHas npupoaa XUMHYECKUX CBS3EH.

Crenenp okucnenus. CpaBHEHHE CTENEHM OKHUCIEHHUS U BajeHTHocTu. [IpaBmiia pacuéra
CTETNIEHEWOKUCIIEHUS 110 PopMyIaM XUMUYECKUX COCAMHEHUMN.

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakiuu. OnpeneneHue CTENeHed OKUCIEHUsA Ui
AJIEMEHTOB, 00pa3yoLIUX BELIECTBA pa3HbIX KjiaccoB. Peakuum HOHHOro oOMeHa U
OKHUCJINTEIbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKHUCIUTENb W BOCCTAHOBUTEIb, OKHUCIIEHHE H
BoccTaHOBJIEeHUE. COCTaBIIEHHE YPaBHEHHHM OKHUCIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMII METOIOM
3JIEKTPOHHOTO OajaHca.

JdemoncTpanmu.

Buneodparmentsl u cnaiasl «MoHHas xumuueckas cBs3b». Komekuus BelIECTB C HOHHOMN
XUMUYECKOH CBA3BIO.

Mopenu HOHHBIX KPUCTAIUINYECKUX PEIIETOK.

Buneodparments! u cnaitnpl «KoBaneHTHast XuMuueckast CBI3b». KoJIeKIus BemecTB MOJIEKYJIIPHOTO
Y aTOMHOT'O CTPOCHUSI.

Mopnen MOJIEKYISpPHBIX M aTOMHBIX KPHCTAJUIMYECKUX pEETOK. BunueopparmMeHTs! U ciaibl
«Merannudeckas xumuueckast cBa3b». Komiekuus «MeTaisl U CIUIaBbD».

B3aumMoeiicTBre IIMHKA C CEPOiA, COISIHOM KucaoToi, xopuaom meau (I1).Toperue maruusi.

B3anmopeiicTBre XJTOPHOU U CEPOBOJOPOTHON BOIBI.
JlabGopaTopHbie ONBITHI.
29. H3roToBiieHHE MOJACIIU, WILTIOCTPUPYIOIIEH CBOWCTBA METAJUTMUECKOU CBSI3U



Conep:xanue ydeOHOro mpeamera. 9 kiaacc
O0600menne 3Hanuii mo Kypcey 8 kiaacca. Crpoenune aroma. Ilepuoanyeckuii 3aKoH
nepuoanyecKasi cucreMa xumMmuueckux 3jieMmeHToB [I.U. MenaesneeBa. CTpoeHue BelecTs.
Xumuueckas cBs3b. Xumuueckue peakuuu (5 1)

XapakTepucTuka 3JeMEHTa Mo ero mnoyioxeHuto B Ilepuoanyeckoil cucteMe XHUMHUYECKHX
sneMeHnToB /. 1. MenaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHSI CBOMCTB 3JIEMEHTOB U UX COCIUHEHUH B
MepuoJiax M Tpynmax B CBETE MPEACTaBICHUH O CTPOCHUM aTOMOB JJIEMEHTOB. 3HAa4YeHUE
MEePUOINYECKOTO 3aKOHA.

Tunel XUMUYECKUX CBSI3ed M THUIBI KPUCTAUIMUECKUX PELIETOK. B3auMOCBsI3b CTpOeHUS U
CBOMCTB BEIIIECTB.

Jemoncrpauuu. 1. B3aumozeiicTBue aMMuaka U XJopoBojaoposa. 2. Peakius HeHTpanuzanuu.
3. Habnmronenue terioBoro s dexra peakiuu HedTpanuzanuu. 4. BzanmoelicTBie cepHOil KUCIOTHI
c okcugom menu(Il). 5. Paznoxkenue nepokcuia BOJOpoaa ¢ MOMOIIIBIO KaTaia3bl KapTodens

Xumunueckue peakuuu B pacrsopax (10 u)

CBolicTBa OKCHIOB, KHCJIOT, OCHOBAaHHH M COJE€H B CBETE TEOPUM DIIEKTPOJIUTUYECKON
IMCCOLMALMN U OKHCICHHUS-BOCCTAaHOBICHUA. [IoHATHE O MepexoqHbIX yeMeHTax. AM(pOTEPHOCTD.
I'eneTndeckuii psg nepexomaHoro sneMeHTta. Ilepumonnueckuit 3akoH u I[lepmoandeckas cucrema
xumudeckux snemeHtoB J[. WM. MengeneeBa. O000IieHNEe CBEJCHMH O XMMHUYECKMX pPEaKLUAX.
[lonsiTHe O CKOpOCTM XUMHYECKOM peakiuu. DakTophl, BIUAIOIMIME HAa CKOPOCTh XUMHUYECKHX
peakuuii. Katanuzatops! u kaTanu3. UHrMOUTOPbI. AHTHOKCHIAHTHI.

JeMoHcTpanum. 3aBUCHMOCTb 3JIEKTPOIIPOBOJHOCTH YKCYCHOM KHCIIOTBI OT KOHIIEHTpAIlUH.
JIBM>KEHHE OKPALICHHBIX HOHOB B 2JIEKTPUUYECKOM II0JIE.
JlaGopaTopHbIe ONBITHI.
W3MeHeHne OKpacku MHIAMKATOPOB B KUCIIOTHOM cperie.
Peakuust HeliTpanu3anuu pacTBopa HIENOYH PA3IUYHBIMUA KUCIOTAMHU.
[Tonyuyenue ruapoxcua meau(Il) u ero B3aumoseiicTBre ¢ pa3IMUHBIMU KUCIOTaMHU.
B3aumopeiicTBue cuiabHbIX KUCIOT ¢ okcuioM Meau(1l).
B3aumonencTBue KUCIOT ¢ METaJNIaMHU.
KauecTBeHHas peakuus Ha KapOOHAT-HOH.
KavecTBeHHast peakuys Ha XJIOPH/I- WIH CYIb(aT-UOHBI
N3meHeHne okpacku HHAMKATOPOB B IIETIOYHOM cpejie.
B3auMozeicTBue 1men04en ¢ yriaeKUCIbM ra30M.
KauecTBeHHas peakuys Ha KAaTHOH AMMOHHUSI.
11. Tlonmyuenue ruapoxcuaa meau(ll) u ero pasnoxenue 12.B3anmoseiictBue kapOoOHATOB C
KHCIJIOTaMHU.
13. Tlonyuenue runpokcunaa sxenesza(lll).
14. BzaumopelicTBue xkese3a ¢ pactBopoM cyiabdara menu(Il)
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Ipakmuueckue pabomuoi.
Nel.Pemenue skcriepuMeHTABHBIX 3a/1a4 10 TeMe «DJIEKTPOTUTHYECKAs TUCCOLUAIINS)

Hemetanibl u ux coequHenus. Kuciaopoa. Bonopon (25)

[TonoxxeHrne HEMETAIIIIOB B MEPUOAUYECKON cUCTEME XUMUUYecKuX 3neMeHnToB .M. Menzaeneena.
OO1ue cBOMCTBa HEMETAJIIOB.

Bonopoa — xuMu4ecKuil 3€MEHT U MPOCTOe BenlecTBO. DU3nuecKkue 1 XMMUYECKHE CBOMCTBA
Bojopoaa. [lonyuenue Bogopoaa B
nabopaToOpuH. [Tonyuyenue  Bomopoma B MPOMBINIJICHHOCTH. [Ipumenenue  Bomopoja.



lanorensl: ¢u3myeckne M XuMHUuYeckwe cBoWcTBa. CoOeqUHEHUS TaJIOTCHOB: XJOPOBOJOPO/I,
XJIOPOBOJOPOIHAS KUCJIOTA U €€ COJIH.

Kucnopon — xumuueckuii snemeHT u mpocroe BemiecTtBo. O30H. CocTaB Bo3ayxa.
Ouznyeckue 1 XUMUYECKHe CBOIcTBa kuciaopoa. [loiaydeHne u npuMeHeHne KIUCIopoa.

Cepa: Qusnyeckue u xumMuueckue cBoiicTBa. COEIMHEHHUS Cepbl: CEPOBOJOPOJ, CYIb(PUIbI,
okcubl ceprl. CepHasi, CepHUCTAst U CEPOBOAOPOAHASI KUCIOTHI U UX COJIH.

A3zoT: usmueckne u xumuueckue cporictBa. AMMuak. Conu ammonwusi. OKCHABI a30Ta.
A30THas1 KUCJIOTA U €€ COJIHU.

®docdop: dusnyeckue u xummdeckue cpoiicrBa. Coenunenus pochopa: okcun dochopa (V),
oprodochopHast KUCIOTa U €€ CONH.

VYrnepon: ¢usmueckue M XMMHUYECKHE CBOWCTBA. AJUIOTPONHS yriepojaa: aiMas, rpadwur,
kapOuH, ¢ysmiepensl. Coequnenus yriepona: okcuasl yriepona (I1) u (IV), yronpnas kucnora uee
COJIH.

Kpemnnii 1 ero coennHeHus.

Jemoncmpayuu. OOpa3nbl TaJOT€HOB - MPOCTHIX BEIIECTB. B3anMoeiicTBHE TralloreHOB C
HAaTpUeM, aJlOMUHUEM. BpiTecHeHune xjopoM OpomMa WM Hoga U3 pacTBOPOB  UX
coseri.BzanmozeincTeue ceppl ¢ MeTalulaMHM, BOJOPOJOM M KHCIOPOAOM. B3zammopnerncrsue
KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI ¢ Meabto. [lormoienune yriem pacTBOPEHHBIX BEIIECTB WU
ra3oB. BoccranoBnenune menu u3 ee okcuaa yriaem. OOpasipl MPUPOIHBIX COSTUHEHUN XJI0pa, CEpHl,
docdopa, yraepoma, kpemuus. OOpa3ibl BaXHEHIIUX [UIsI HAPOJHOTO XO3sicTBa Cynb(}aToB,
HUTPATOB, KapOoHaTOB, ochaToB. OOpa3Ibl CTEKIIA, KEPAMHUKH, I[EMEHTA.

JlaGopaTopHbIe ONBITHI.

1. Pacno3HaBaHue rajJjoreHuJ-uOHOB

2. KagectBenHble peakiuu Ha cynbdar-uoHbl. 3.KauecTBeHHas peakiusi Ha KaTHOH
aMMOHUS

4. XuMmH4YecKHe CBOMCTBAa a30THOW KHUCIIOTHI, KaK AJIEKTPOIIUTA

5. KauectBeHHbIe peakuu Ha pocaT-noH
Ilpakmuueckue padomeui.

Ne 2. 3yueHne CBONCTB COISTHOM KHCIOTHI

Ne3. M3yueHune cBOMCTB CEPHON KUCIIOTHI

Ne4. [lonyueHne aMmMuaka v U3y4eHHUE €ro CBOMCTB

NeS5. Tlonyuenue yriekucioro raza. KauecrBeHHast peakiys Ha KapOoHAT- HOH
MeTtaaabl U ux coennneHus(16 )

[TonoxxeHrne MeTalJIOB B MEPUOJUYECKON cucTeMe XUMHuueckux sneMmeHtoB J[.M. Menneneesa.
Mertannsl B npupose U oOuire crnocoObl ux noiydeHus. O6mue (u3nueckue CBONCTBAa METaJUIOB.
OOmue XuUMHUYECKHEe CBOWMCTBA METAJUIOB: pEaKIHH C HEMETalUIaMH, KHCIOTaMH, COJSMHU.
DJIEKTPOXUMUYECKUN pAl HanpsokeHu MetamioB. [llenodnble MeTamabl M MX COCIMHEHUS.
[lenoyHO3eMeNnbHbIE METAIUIBI U UX COSAUHEHUS. AMIOMUHUNA. AM(OTEPHOCTh OKCHIA U THIPOKCHIA
amromunust. XKenezo. CoemMHEHUS Keie3a U UX CBOMCTBA: OKCHUIIBI, THAPOKCHUIBI U comu kene3a (11 u
1i).

Jemoncmpayuu. B3anMoaencTBAEe HATpHs, JINTUS W KanblUs ¢ BOXOM. ['opeHue Harpus,
MarHus M ’kene3a B Kuciopoje. Bcemblmka TepMUTHOM cmecu. B3anMopeiicTBHe CMECH MOPOILIKOB
Cephl U XkKejeza, IMHKA W cepbl. B3anmMoAeicTBHE AFOMUHUSL C KHCIOTaMHM, IIEIOYaMU W BOIOM.
B3anmoneicTue xkene3a U Meau C XJIOpOM. B3auMonencTBue Meau ¢ KOHLEHTPUPOBAHHOM CEPHOMU
KHCJIOTOM ¥  a30THOM  KHCIOTOM  (pa3OaBienHon. Okpacka IUTAMEHH  COCIUHCHHUSIMH
MIEJIOYHO3EMEIBHBIX METAJIIOB. I anienue u3BeCcT BOAOU
Jlabopamopmuwie onvimui.

. B3aumopeiicTBue xene3a ¢ pactBopom cyibpara meau(Il)
. Ilonmy4eHue n3BECTKOBOM BOJBI U OIIBITHI C HEU.

. 3.Ilomyuenne ruapokcuaos xenesa(ll) u (I11).

. 4.KauecTBeHHbBIE peakIMM Ha KATUOHBI JKEJI€3a

A W N



Ilpakmuueckas paboma Ne7
Pemenue SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCME «MeTanisl 1 UX COCANHCHUA)).

XuMus 1 oKpy:Kamouas cpena (2 1)

Crpoenne 3emnu: sApo, MaHTHs, 3€MHas KOpa, MX XUMHUYeCKuil coctaB. Jlutochepa u eé
XUMHYECKUM cocTtaB. Munepansl. Pynbl. Ocagounbie nopossl. Ilose3nbie nckomnaemple. XUMHUECKUM
coctaB Tuapochepsl. XUMUYIECKHI COCTaB aTMOC(HEpHI.

Jemonctpanun. Bugeodparmentsl u cnaiinbl «CtpoeHue 3emin U €€ XUMHUYECKUN cocTaBy. Kommekus
MUHEpaIOB U TopHBIX mopoxa. Kommekuus «Pynel MmetamnoB». BupeopparMeHTsl M Claiiibl
«['nobanpHple SKONOrMUECKUE MPOOJIEMbl uenoBeYecTBa» VICTOUHMKM XUMHYECKOIO 3arpsi3HEHUS
OKpy>Kartomel cpessl. ['moOanbHbIe SKOJIOrHYeCcKHe MPOOIeMbl YeIOBEUYECTBA: MAPHUKOBBINA P QEKT,
KHMCJIOTHBIE JIOXK/IH, O30HOBBIE JAbIPbl. MEXIyHapoJHOE COTPYAHMYECTBO B O0JIACTH OXpaHbl
OKPY>KaIOILEH Cpelbl OT XUMUUECKOI0 3arpA3HEHMS. «3€IEHAs XUMU».

JlaGopaTopHbIe ONBITHI.

1. U3zyuenue rpanura.

O0001meHNe 3HAHUH 110 XUMMH 32 KYPC OCHOBHOM IIKOJIBI (8 1)

®uU3NYECKUN CMBICH MOPSAIKOBOTO HOMEpA JIEMEHTA B MEPUOJUYECKON CUCTEME XMMUYECKUX
snemenToB JI. 1. MenneneeBa, HOMEpPOB NEpPHOJIa U TPYNIbl. 3aKOHOMEPHOCTH M3MEHEHUSI CBOWCTB
3JIEMEHTOB M UX COCIMHEHUU B MEPUOJAX M TPYIIAX B CBETE MPEJICTABICHUU O CTPOEHHWU aTOMOB
9JIEMEHTOB. 3HAYEHUE TIEPUOINYECKOTO 3aKOHA.

Tunel XUMHYECKUX CBSI3€il U TUIEI KPUCTATINIMYCCKHUX PEHICTOK. B3anmMocBs3b CTPOCHUA U
CBOWCTB BEIIIECTB.

Knaccupukanys XuMUYECKMX peakUuid MO0 pa3Iu4yHbIM MpHU3HaKaM (YUCIO0 U COCTaB
pearupyromux W 00pa3yloIIMXcs BEIIECTB; TEIJIOBOW 3S(PQeKT; HUCMOIb30BaHUE KaTaau3aTopa;
HaIlpaBJICHUE; U3MEHEHUE CTEIEHEN OKUCIIEHUSI aTOMOB).

[Ipoctbie M crnokHbIE BemlecTBa. MeTamibl U HeMeTaulbl. |'@HeThYecKkue psapl MeTaia,
HeMeTallia u nepexogHoro Meramia. Okcuapl (OCHOBHBIEC, aM(OTEpHBIE W KUCIOTHBIE), TUAPOKCUIBI
(ocHoBaHMs, aM(OTEpHbIE THUAPOKCHUABI M KHUCIOTBI) M COJIU: COCTaB, KIacCH(HUKaIUs u 0OIue
XMMHYECKHE CBOMCTBA B CBETE€ TEOPHM HJIEKTPOIUTUYECKON JTUCCOUMAIMU WU TPEACTaBICHHUU O
MpoIieccax OKUCICHUSI-BOCCTAHOBIICHUS.



TemaTuueckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJIUYECTBA YacCoB,

OTBOJMMBIX HA OCBOEHHE KAKI0H TeMbI

8 kaace
Knacc | No Ha3zBanue KoanuectBo IOP (B0 Bcex Temax
n/ TeMbl 4acos Kypca)
n (pageJa)
8 1 | HavanbHble TIOHATHS U 3aKOHBI XUMHHU 20
> 1B " 18 https://www.yaklass.ru/
QKHEHUIINE NPEICTABUTEIH HEOPTAaHUIESCKUX SIKnacc aucTaRmORHLL
BenecTB. KoaruecTBEHHBIE OTHOIICHHS B TPEHHHT /U1 HIKOTBHIKOB
XUMUU https://resh.edu.ru/
OCHOBHBI€ KJIACChl HEOPTAaHIMYECKUX COeTUHEHHI 10
[Teproauyeckuii 3aKOH U MEPUONYECKAs CUCTEMA 9 OCCHHMCKas SNCKTPOHHAS
xuMuueckux sneMentos .M. Menaeneesa. LIKOJIA
Crpoenue atoma https://phys8-
5 | Xumnueckas cBsa3b. OKUCIUTENBHO- 11 Vvpr.sdamgia.ru/
BOCCTaHOBUTEJIbHBIEPEAKLIUU Pemry BITP
Hroro 68 https://iu.ru/video-
lessons?predmet=fizika
BecruiaTHbie BUICOYPOKU
ot npoekrta «MHpoypok»
9 knace
Kmacc | Ne Ha3zBanue KoanuectBo IOP (Bo Bcex Temax
TeMbl 4yacos Kypca)
n (pageJa)
/
n
9 | 1 | IloBropenue u 060OIIEHHE CBEIEHH TI0 KYPCY 5 https://www.yaklass.ru/
8 kiacca. X MMHUYECKHE PeaKIIUU UIKrace auctaHMOHHbIN
2 | XuMHUYECKHE PEAKIINM B PACTBOPAX 10 [TPCHUHT" UL HIKOJILHUKOB
https://resh.edu.ru/
3 | HeMeTasuibl U UX COEAUHEHUS 25
4 | MeTaluibl ¥ UX COEIUHEHUS 16 IPoccuiickas 35eKTpoHHAs
5 | Xumus 1 OKpyKaromias cpe/a [IIKOIa
— — https://phys8-
6 | OGoOIIeHNE 3HAHKH 38 KYPC OCHOBHOM HIKOJIbI 8 .
\vpr.sdamgia.ru/
Hroro 68

Pemry BITP
https://iu.ru/video-

lessons?predmet=fizika

becrniaTHble BUEOYPOKHU
ot rpoekra «Hpoypok»
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Kpurepum oneHuBanus

= YCTHBINA OTBeET:

OTJIMYHO - eciu OTBET TMOJHBIM, C KCHOJb30BAaHUEM CHEIUAIBHOM TEPMHUHOJIOTHH,
JIOTUYHOCTH ¥ apTyMEHTUPOBAHHOCTH M3JIOKEHUS C UCIIOJIb30BAHUEM ITUPOKON I0KA3aTEIIbHONU 0a3bl.
XOPOHIO - ecau OTBET NOJHBIM, C HCIONb30BAHUEM CIELMAIBHOM TEPMHUHOJIOTHUH,

JIOTUYHOCTHU U apT'yMEHTUPOBAHHOCTH M3JI0XKEHHS, C UCIIOIb30BAaHUEM IIMPOKON JOKa3aTeIbHON 0a3bl
C HEOOJIBIITUMHU HEAOCTATKAMHU U HETOUYHOCTSIMU.

YAOBJIETBOPUTEJIBHO - ecinu OTBET HEMOJIHBIM, HE COACPKUT OCHOBHBIX MapaMETpPOB U
TIOHATHUH, a U3JI0)KEHHBIA MaTepuat HOCUT (parMEeHTAPHBINA XapakTep.

HEYJAOBJIETBOPUTEJIBHO - ecnu yueHUK HE 3HAE€T OTBET Ha BOIIPOC.

= 3agaHus B TeCTOBOI (hopme:

OTJHNYHO - eciu Beimonueno 95-100% 3aganuii.

XOPOIIO — ecnu BeimoaHeHo 75-94% 3amannit. Y IOBJIETBOPUTEJIBHO — eciin
BbINOJHEHO 51-74% 3amannii. HEYJIOBJIETBOPUTEJIBHO — eciu BeimonneHo 50% 3aganuii u
MEHee.

= KonTpoabHasi padora:

OTJIMYHO - ecnu BHIOTHEHBI BCE 3a/1aHUS O€3 CYIIIECTBEHHBIX HEJJOUETOB.

XOPOIIO - ecnu Beimoaneno 6onee 75 % 3agannii. Y IOBJIETBOPUTEJIBHO - eciin
BoInojiHeHO Ooee 50 % 3amanmii. HEYJOBJETBOPUTEJIBHO — eciu BEIITOJIHEHO MEHEE
MOJIOBUHBI 3aIaHUH.

= JlaGopatopnas padora:

OT/IMYHO - nabGoparopHas paboTa BBIIIOJHEHA B IIOJHOM 00beMe ¢ COOJIIOJEHUEM
HE0OXOIMMOM TMOCIeI0BaTeIbHOCTH TMPOBEACHUS pPa0OThl; YETKO M AaKKypaTHO BBIMIOJIHEHBI BCE
3anucu; chOpMyYITUPOBAH MPABHIIbHBINA BHIBOJI;

XOPOHLIO — BbImonaHEHUE Ta0OPaTOPHON pabOTHI YIOBIETBOPSET OCHOBHBIM TPEOOBAHUSM K
OTBETY Ha OLIGHKY «OTJIHYHO», HO YYallWiics MOMYCTHJI HEJAOYEThl WU HErpyOble OMMOKH, HE
MOBJIUSIBIIINE HA PE3YJITATHI BHITIOJHEHUS paOOTHI.

YAOBJIETBOPUTEJIBHO - eciu pe3ynbTaT BBHINOJIHEHHOW 4acTH J1a0OpaTOPHOM pabOThI
TaKOB, YTO TIO3BOJISIET TOJIYYUTh MPABUIBHBIN BBIBOJ, HO B XOJI€ BBITIOJIHEHHUS PabOTHI ObUIM JIOTTY-
IICHBI OLITUOKHU.

HEYJIOBJIETBOPUTEJIBHO - eciiu yuaniuiics He BBIIIOJHWI JJAOOPAaTOpHYIO paboOTy WIIH
pe3yNnbTaThl J1a0OpaTOPHOM PabOTHI HE MO3BOJSIOT CAETATh MPABUIBHBINA BBIBO/I.

= Tgopueckasi pabora (pedepat, coodueHne, TOKJIAT U T.J.):

OT/IMYHO - ecnu coaepkaHue pabOThl MOIHOCTBIO COOTBETCTBYET TeMe. (DakTHYeCKHe
omuOKu OTCYTCTBYIOT. CoNleprkaHre U3jaraeTcs ocienoBareyibHo. PaboTa oTiryaeTcst 60rarcTBOM CIioBaps,
PpazHOOOpa3eM UCTIONb3YEMbIX CHHTAKCHYECKUX KOHCTPYKIIUIA, TOYHOCTBIO CJIOBOYHOTpeOeHus.. JlocturayTo
CTHJIEBOE €IMHCTBO U BBIPa3UTEIBLHOCTh TEKCTa. B 1ieriom B padote nomyckaercs 1 HEno4eT B copepxaHuu U 1-
2 CTUJIEBBIX HEOYETA.

XOPOHLIO - ecnu comepkaHue paOOTBI B OCHOBHOM COOTBETCTBYeT TeMe (MMEIOTCsS
HE3HAUUTENbHBIC OTKJIOHEHUsS OT TeMbl). Cofiep)kaHie B OCHOBHOM JIOCTOBEPHO, HO MMEIOTCS €IMHUYHBIC
(akTuueckue HETOYHOCTH. VIMErOTCSI HEe3HAUMTENbHBIC HAPYIICHUS IOCIENOBATEIbHOCTH B U3IIOXKEHHUU
MBICIIEN.

YAOBJIETBOPUTEJIBHO — ecnu B paboTe JOMYIIEHbI CYIIECTBEHHbIE OTKJIOHEHUS OT TEMBIL.
PaboTa mocroBepHa B T71aBHOM, HO B HEH MMEIOTCS OT/EIbHBIE (PAKTHYeCKHe HETOUHOCTH. JlOIyITIeHbI OT/IENTbHBIC
HApYIIEHHs] TIOCJIEOBATeIbHOCTH H3JIOKEHUs. beneH cioBapb, OJHOOOpa3HBI  YIOTpeOIsieMble
CHHTAKCUYECKHE KOHCTPYKIIUH, BCTpEYaeTCsl HENPaBHIbHOE CIIOBOYIOTPEOIICHHE.

HEYJOBJIETBOPUTEJIBHO — ecnu pabota HE COOTBETCTBYeT Teme. [lomymieHo MHOTo
(dakTrueckux ommOOoK. HapyiieHa mocienoBaTelbHOCTh W3JIOKEHHSI MBICIICH BO BCEX YacTsX padoThI,
OTCYTCTBYET CBSI3bMEXKTY HUMH, paboTa HE COOTBETCTBYET IUiaHy. KpaitHe OefieH croBapk, paboTa HanrcaHa
KOPOTKHUMHU OJITHOTUITHBIMHU TPEIUIOKEHUSMU CO CIa00 BBIPAKEHHOM CBSI3bI0 MEXIY HUMH, 4YacThl
CIIy4anHEeINPaBIWIBHOTO CIIOBOYIIOTPEOICHUSI.



3auerHas pabora:

OTJIMYHO - ecnu BBITIOJHEHBI BCE 3ajaHUs 0€3 CYIIECTBEHHBIX HEJI0OUETOB.

XOPOIIO - eciu BeimoaneHo oonee 75 % 3agannii. Y OBJIETBOPUTEJIBHO eciu
BeImonHeHo O6onee 50 % 3amanuii. HEYJJOBJIETBOPUTEJIBHO — eciiv BHIIOJIHEHO MEHEE
IOJIOBUHBI 3aJaHHH.

OIIEHKA MPAKTUYECKNX YMEHWUH YYAIIIUXCSI

1. OueHka yMeHHii MPOBOAMTH HAOJIIOAEeHUS

Ommemxa «3»

® TIPaBWJIBHO M0 33/IaHUI0 YYUTENSI POBEIEHO HAOIOICHUE;

® BbIJICJICHBI CYIIECTBEHHbBIE PU3HAKH Y Ha0II01aeMOT0 O0BEKTa

® JIOTMYHO, HAYYHO I'PaMOTHO OOPMIICHBI PE3yIbTaThl HAOIIOICHUI U BHIBOIBI.

Ommemxa «4»

® TIPaBHWJIBHO M0 33/IaHUI0 YYUTENSI TPOBEIEHO HAOIIOICHUE;

® [IpU BBIICJICHUU CYIIECTBEHHBIX MPU3HAKOB Yy HA0JI01aeMOTr0 00bEKTa Ha3BaHbI
BTOPOCTETICHHBIE;

e JIONyIIEeHA HEOPESIKHOCTH B 0OOPMIICHHH HAOJIOICHUI U BBEIBOJIOB.

Ommemxa «3»

® JIONYIIEHbl HETOYHOCTU U 1-2 omMOKM B MPOBENEHNUN HAOIIOAEHUH 110 33 JaHUI0yYUTEIS;

® TIpH BBIICJICHUU CYIIECTBCHHBIX TPU3HAKOB Y HA0JIFO1aeMOT0 OOBEKTA BBIICIICHBUIHII
HEKOTOPHIE;

e jomyiieHsl ommoku (1-2) B opopmiieHur HAOIOICHUI U BBIBOIOB.

Ommemxa «2»

e jjomyineHsl omuOku(3-4) B mpoBecHUN HAOFOACHUH 10 3aJaHUI0 YUUTEIIS;

® HEMpaBWIHHO BBIIECTEHBI MPU3HAKKU Habt01aeMoro o0bekTa (Ipoiiecca);

e jjomyineHsl omuoOku (3-4) B opopmiieHHH HaOIFOIEHUI U BBIBOIOB.

2. OueHKa YKCNEPUMEHTATbHBIX YMEHHH

OreHKa CTaBUTCS HA OCHOBAHUU HAOIIO/IEHUS 32 YYaIlUMUCS U TUCBMEHHOTO OTUeTa 3apaboTy

Ommemra «5»

e Pabora BBINOIHEHA MTOJIHOCTHIO, MPABUIIBHO; CAETaHbl IPABUIIbHBIE HAOIIOICHUS UBBIBOIBL;

e DKCIEpUMEHT OCYIIECTBIICH M0 IJIaHy C YYETOM TEXHHUKHU 0€30MaCHOCTH U MPaBUIPAOOTHI C
BEIIECTBAMH U 000PYI0BAHHEM;

o [IposiBIEHBI OPraHU3aIMOHHO-TPYIOBBIE YMEHHUS (TIOIIEPKUBACTCS YUCTOTA paboyeromMmecra
Y TIOPSIIOK Ha CTOJI€, SKOHOMHO MCTIOJIb3YIOTCSI PEaKTUBHI).

Ommemxa «4»

e Pabota BeIMOTHEHA TPaBUIIBLHO; C/IETIAHBI IPABMIIBHBIC HAOIIOJICHUS U BEIBOIBI, TPHUITOM
IKCTIEPUMEHT MPOBEJIEH HE TTOJHOCTHIO WK JOIMYIIIEHBI HECYIIECTBEHHBIE OIMOKHU B paboTe C
BEIIECTBAMH U 000PYIOBAHHUEM.

Ommemxar3»

e Palora BBINOHEHA MTPABIIILHO HE MEHEE YeM HAlOJIOBUHY WIJIH JIOMYIIEHA CYIIeCTBEHHAs
omuOKa B X0OJ€ SKCIIEPUMEHTa, B 00BSICHEHUH, B 0(OPMIIEHUH PabOThI, BCOOIIOICHUH TTPABUIT
TEXHUKH 0€30MacHOCTH NP pabOTe C BEMIECTBAMU U 000PYyI0BaHWEM, KOTOPAsi HCIIPABIISIETCS] 110
TpeOOBaHUIO YUUTEIIS.

Ommemka «2»

o JlomymieHsl 2 unu 6osiee CyIIeCTBEHHBIC OMTUOKH B XOJE SKCIIEPUMEHTA, B 00BSICHEHUH, B
odopmiteHnn paboThI, B COOJIIOACHUH MPABIII TEXHUKUA 0€30MTaCHOCTH MPU paboTe C BeIeCTBAMHU U
000pyIOBaHNEM, KOTOPBIC YIANTHHCS HE MOYKET UCIIPABUTH JTaKe MTOTPEOOBAHUIO YUNUTES.

3. OneHkKa yMeHHii pemiaTh IKCIIePUMEHTATbHbBIE 321a41
Ommemxa «5»



e [lnaH pemieHus: COCTaBJICH MPaBUIBHO;

e [IpaBUJIbHO OCYIIECTBIEH MOJI00P XUMUYECKHX PEAKTHUBOB U 000PYIOBAHUS;

e JlaHo moiHOE OOBSICHEHHE U ClIETaHbl BBIBOBI.

Ommemxa «4»

e [lnan pelreHus cocTaBjeH MPABUIBHO;

e [IpaBWILHO OCYIIECTBICH MOAOOP XMMHUYECKUX PEAKTUBOB U 000PYIOBaHUS, TIPU ITOM
JOTYIIIEHO HE OoJiee 2 CYIIECTBEHHBIX OMIMOOK B OOBSICHEHHSIX U BBIBOJAX.

Ommemxa «3»

e [lnan pelreHus cocTaBjeH MPABUIBHO;

e [IpaBWILHO OCYIIECTBIICH MOAOOP XMMHUECKUX PEAKTUBOB U 00OPYIOBAHUS, HOIOMYIIICHBI
CYLIECTBEHHbBIE OLTMOKHU B OOBSICHEHUSIX U BBIBOJIAX.

Ommemxa «2»

e Jlomymens! 2 u Oosiee CymecTBEHHBIE ONIMOKH B IJIAHE PEUICHHUS, B TOI00PEXUMHUYECKUX
PEaKTUBOB U 000PYJIOBaHMs, B 00bSICHEHUU U BHIBOJIAX.



MarepuajbHO-TeXHHYECKOe oOecriedeHne yueOHoro npouecca

1. Harnsguele u JACMOHCTpPAIITMOHHBIC CPEACTBA O6VLICHI/1H

Tadauusbl NHCTPYKTUBHBIE TABJIUIBI ITO
XUMHUN
[Tomryuenue u cobupanue razoB CnuproBka

dusndeckue IBICHNUSI U XUMAYECKHE pCaKuu

OO6paieHne ¢ TBEPABIMU BEIIECTBAMHU

3aKOH COXpaHEHUsl MAaCChI BEIIECTB

OO0parieHne ¢ KUIKAMHU BEIIECTBAMU

Knaccugukaius XUMHYECKUX peakui DuiIbTpOBAHKE
OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE peakiiu | IlpuroroBienue pacTtBopoB
DJIEKTPOJIN3 B3pemmuBanue
I'eneTnyeckas cBs3b KnaccoB Heoprannyeckux | Ileperonka

BELIECTB

CrtpoeHue aToMa TutpoBanue

DNeKTPOHHBIE OpOUTAIIN

[Ipuemsl oOpateHus ¢ 1a60paTOPHBIM
HITATHBOM

Mojaenu aToMOB HCKOTOPLIX 3JICMCHTOB

HOHy‘IeHI/Ie u CO6I/IpaHI/Ie ra3oB

Kpucramisl ["a3zoBas ropenka
XUMHYECKas CBA3b DIIeKTpoHarpeBareu
BanentHocTh HarpeBanue

CrerneHp OKUCICHUS

BI/IHapHHe COCANHCHUA

Homenkiiatypa coseit

TABJIMIIBI IO OPTAHUYECKOW XUMHHU

O0pa3oBaHne BOJIOPOJIHBIX CBA3EH

I'eneTnueckas cBsA3b KJIACCOB OpTaHUYCCKUX
BCIIICCTB

Anernien

N3omepust

CTpyKTypa MOJIEKYJIbI OesKa

['omonorus

HpOCTpaHCTBCHHaH HN30MCpHsL 6YTaHa

HOMCHKHaTypa OpTraHN4YCCKUX COEeUHEHUI

Meraun

[IpenenbHbIE YTIIIEBOAOPOIBI

CrpoeHue aToMa yriepona

Here,Z[eJ'IBHBIe YIIJICBOAOPOAbI

DTuneH OyHKIIMOHATBHBIE TPOU3BOIHBIC
beuson YTJI€BOJOPOOB
DnekTpoHHBIe 00saka. [lepekpriBanne
ANEKTPOHHBIX 00JIAKOB
Koaaexuun

«[IIkama TBEpHAOCTI»

«Kpucrannmyeckas perieTka rpapura
«CTeKs0 U U3Aenus U3 CTeKIIa»

«MeTansl U CIUIaBbD»

«AJFOMUHUT»

«HyryH u cranb»

«MuHepaibl 1 TopHbIe TOpoABD (49 mopo)
«OCHOBHBIE BUBI IPOMBIIUIEHHOTO CHIPHSI»
«HedTb 1 IpoyKTHI €€ mepepaboTKm

«KaMeHHBI! yroib U MPOIYKTHI €ro IepepadoTKM»

«ITnactmacch»

«Kayayk»

«BomokHa»

«MuHepaybHble yI00pEeHUs»




IIpuGopsl, mocyaa H NPUHAMLIEKHOCTH 00111ero HaA3HAYCHHS

KoanuecTBo

LndpoBoii JaTYHUK FIMEKTPOIIPOBOTHOCTH

[Mudposoii gatunk pH

[{udpoBoii JaTYMK TeMIepaTypbl

[{udpoBoii 1aTUnMK BHICOKOW TeMITEpaTyphI

[{ndpoBoii JaTYNK ONTUIECKOH MIIOTHOCTH

Becur QJICKTPOHHBIC

MHuKpPOCKOII ONITUYECKUI

Arnmapar 11 IpOBEACHUS XUMHUYECKUX PEaKIIHi

Habop nns snexrponusza

HpI/I60p AJI OIIBITOB IO XUMHUH C SJICKTPUICCKUM TOJIKOM

[Tpubop 1 WILIIOCTpalMK 3aKOHY COXPAHEHUSI MACChI BEIIECTB

ILCJ'II/ITeJ'IBHaSI BOpPOHKa

Ycranopka AJI1 ICPErOHKU BEIICCTB

bans komOuHHpOBaHHAas TabopaTopHast

[Tpubop a1 mosryueHus ra3oB

[IItatuBel METAJUINYECKUE

[[ITatTuB IEMOHCTPAIITMOHHBIN

Habop apeomeTpoB (a1 u3MepeHus IIIOTHOCTH KUIKOCTEH )

DIIEKTPOIUIUTKA

Hab6op vamek Iletpu

JIOKKM 17181 COKMTaHUS BEILISCTB

Crynika gapdopoBas ¢ TeCTUKOM

HaGop 6aHOK U151 XpaHEHHs PEaKTHBOB

Habop ckisiHOK [u1st XpaHEeHUs: paCTBOPOB PEAKTHBOB

Habop npobupoxk

CnuproBka

Fopfoqee IJIs CIIMPTOBOK

OuibTpoBasibHas Oymara

Kon0a koanueckas

Konba IJIOCKOJOHHAs

Konba kpyrnogonHas

[Tasouka crexkiasgHHAS

Yamika ais BbIITapUBAaHUA

MepHbIi THJIHHAP

Boponka cTekiisiHHas

BOpOHKa miIacTmMaccoBas

XUMHYECKUHA CTaKaH

Cronuk MOAbEMHBIN

Jlyna

TurenvHBIC OITUITIbI

[Tpobupkonepxarenu

Becsl ¢ rupsimu

Jlocka i1 Cymky mocy bl

QuKH 3aIUTHBIE

KoMIIeKT XUMHYECKHX PDECAKTHUBOB

Hao6opb1
«Kucnote»

«'uapokcuab»
«OKCHUIBI METAILIIOBY




«I1lenoyHble U MIETOUYHO3EMENIbHBIE METAJLIbI»
«MeTtamib»

«OrHeormnacHble BEIIECTBAY

«l"amorenb»

«[l"anoreHuib»

«CynbdaTtsl, CynbOUIbL, CyIbPUTHD
«KapOonatbi»

«Dochartel. CumukaThby

«Aneratsl. Poganuasy

«CoenuHeHus: MapraHiia»

«CoenuHeHus: XpoMa»

«Hwutpats»

«MHIuKaToOphI»

«Kucnopoacoaepxaiire opraHuuecKre BEIecTBa»
«YTIIEBOAOPOABD)

«KucnoTsl oprannueckue»

«YrneBoabl. AMUHBI»



KanengapHo-remaTudeckuii miaH (8 kiacc)

ara
g e :
Ne | 23 T H b
eMa ypoka eypouHbie (popMbI
wo |2 2 P P P IMaan | Dakr
Z [~}
Tema 1. HauanbHble NOHSATHS U 3aKOHBI XuMuH (20 yacoB)
[Ipenmer xumMuu. Posib XMMHHU B )KH3HH H/¢ Nel
L 1 YeIoBeKa y‘;:6HOG uccIesoBatne
o «WHU3NYCCKUC CBONCTBA
JI/o Nel «O3HUaK0MneHI/16 C KOJIJIEKITHEH caxapa, THMOHHOH
JTa00PATOPHOM MOCYBI» KHCIIOTBI, ME/IH»
5 2 MeToabl n3yueHHsT XUMHUH
ArperaTHble COCTOSIHUSI BEILECTB
3 JI/o Ne2 «I1poBepka repMeTHYHOCTH TIpruOOpa
IUISL TIOJTyYCHHUS Ta30B»
JlabopartopHsrii OIIBIT «3mepenue
3 TEMIEpaTypbl KHUIEHUS BOJIBI C TOMOLIBIO
JaTYrKa TEMIIEPATYPhl H TEPMOMETPA
TP | JlaGoparopmsrii OTIBIT «Onpenenenne
TEeMIepaTypsl IUIABJICHUS M KPUCTALIM3ALUU
MeTaJuIa
IL/p Nel «IIpaBuia TeXxHUKH O€30TTACHOCTH U H/¢p Ne2
4 | HEKOTOpBIE BUIbI pabOT B XHMUYECKOM “03’?3“6”"“”
nabopatopus
4 nabopatopun» (45 mus.) Th «SIBJIEHYs TIPU TOPEHHH
CBCUM»
TP [IpakTnueckas pabora «M3ydyeHne cTpoeHus
TJTAMEHI»
dusnueckue sBJICHUSI — OCHOBA pa3zciicHUS H/dp Ne3
cMeceil BelecTB BUPTYyajIbHAA
9KCKypCcus
5 JI/o Ne3 «O3HaKoMIIeHUE C MUHEpPATIaMH, «B Mupe (pusHecKux
00pa3yoIUMHU TPAHUTY SARJICHIT
JI/o Ne4 «IIpuroroBiieHuE reTEpOreHHON CMECH H/dp Ne4
5 MIOPOLIKOB CEPBI C JKEJIE30M U UX PA3LAECICHUE» TPOCKTHAS ACATEILHOCTD
HemoHcTpanronHbii 3kcniepuMenT «llonyuenune «sroTopuenie patio -
pat . p Ty MapJIeBOH MOBA3KH KaK
JTMCTUILTAPOBAHHOMN BOJIBI» cpencTBa
TP | /Taboparopssiii ombir «Onpesenenue VHIMBHIYalIbHON 3alUThI
BOJIOITPOBOAHON U TUCTUIIZIMPOBAHHOM BOJIbI OpraHoB JbIXaHUs B
MEPUOL DIIUIEMUU
rpumra»
I1/p Ne3 «AHanu3 NOYBBI, ONpe/IeIeHUE H/d Ne5
6 6 | kucmorHocTu mouBs (45 muH.) Th y1€6H0e HeCTIeTIOBaHHE
«CeKpeTbI MOYBbI»
ATOMHO — MOJIEKYJISIpHOE yueHHe. XUMUYeCKHe H/dp Ne6
7 7 JIEMEHTEL IMPOCKTHAsA ACATCIbHOCTD
«MonenupoBanue
MOJICKYJI»
3HaKH XUMUYECKUX JIEMEHTOB H/d Ne7
8 8 IMPOCKTHAsA ACATCIbHOCTD
«KapToTeka XUMHYECKHX
OJICMCHTOB»
[Nepuoanueckas TabIMIIa XUMUYECKUX H/p N8
snementos .M. Menneneena TIPOCKTHAS ACATCIEHOCTE
9 9 «M()ﬂeflb NEPpUOIUICCKON
TaOJIALIBD)
10 10 Xumuaeckue GopMyItsl




11

11

Brruncnenus o XuMuueckuM popMynaMm

12

12

BanentHocTs. BriBog hopmysiel coenuHeHus
10 BaJICHTHOCTH

13

13

Omnpenenenue BAJIGHTHOCTH XUMHYECKOTO
aIIeMeHTa 1o (hopmyJie BEIIECTB

14

14

XUMHYECKUE peaKinu

JI/o Ne§5 «BzaumoelicTBHe pacTBOPOB XJIOpHIA
HATpUA U UOMNIa KaJIHsI C paCTBOPOM HUTpaTa
cepebpa»

Jl/o Ne6 «lomyuenne runpokcuna meau (1) u
€ro B3aMMOJIEUCTBHE C CEPHOM KHUCIOTOM»

JI/o Ne7 «B3anmoelicTBHE pacTBOpa COIBI ¢
KHUCJIOTOM»

TP

JeMOoHCTpaunOHHBINA SKCIIEPUMEHT
«Bblenenue M MOIJIOUIEHUE TeIula — MPU3HAK
XUMUYECKOH PEeaKLIuiy

H/g Ne9
BUpPTyaJIbHAs
9KCKYypCcus
«B Mupe XuMHYEeCKHX
peakuui

15

15

Xumnueckue ypaBHeHus. CocTaBieHne
XUMUYECKUX YPABHEHUI

JI/o Ne8 «IIpoBepka 3aKk0HA COXPAHEHHS MacChl
BEIIECTB Ha IPUMEPE B3aUMOJEHUCTBUS IETOUN
U KHCIIOTBD»

JI/o Ne9 «IIpoBepka 3aK0HA COXPAHEHHUS MacChl
BEIIECTB Ha IPUMEPE B3aUMOJEHUCTBUS LIETOUN
u comu kene3a (I1I)»

TP

JleMOHCTpallMOHHBINA HKCIIEPUMEHT «3aKOH
COXPaHEHUS MacChl BEIIECTBY»

16

16

HNudopmarius, KOTOpYrO HECET XUMHUYECKOE
ypaBHEHUE

17

17

THIIbI XUMHUYECKUX pEeaKIUi

TP

I[eMOHCTpaLIHOHHBIﬁ SKCIICPUMCHT
«Pa3noxxenue BOJBI JICKTPUYECKHUM TOKOM»

18

18

Knaccudukanms XuMHIeCKuX peaxiiui

JI/o Nel0 «Pa3znoxeHue nepokcuia Bogopoia ¢
moMoIIbio okcuaa Mapranma (IV)»

JI/o Nell «3amMernieHue xeje30M MeIU B
MEJTHOM KyTIOpOCEe»

19

19

O06006111eHME 10 Teme «HavanbpHble MOHATUS U
3aKOHbI XUMUN»

20

20

K/p Nol no meme «HauanvHvie nonssmus u
3akomnbl xumuuy (45 mumn.)

Tema 2. Baxkneiilme npeacTaBuTe]In HEOPraHUYECKHUX BEIECTB.
KosnyecTBeHHbIE OTHONIEHUsI B XuMuH. (18 yacoB)

21

P\o mo Teme «HauanbHblie TOHATHS U 3aKOHBI
XUMUNY.
Bo3nyx u ero cocras

H/¢p Nel0
HO3HaBaTeJIbHAs
naboparopust
«O 9eM roBoput
ITUKETKa»

22

Kucnopon

23

II/p Ned4 «Ilomyuenue, coOnpaHue u
pacnozHaBaHue kuciaopona» (45 mun.) Th

H/¢ Nell
TMO3HABATEIbHAS
nabopaTopus
«Poxaarommii» KucaoThD)

24

Oxcunsl
JI/o Nel12 «IlomyTHEHHE HU3BECTKOBOM BOJIBI IPH

H/@ Nel2
HpOQKTHaH JACATCIIBHOCTD




MPOIIYCKAHWUU YTJICKUCIIOTO ra3a»

«OKcupl B IpUpoJe U

JoMa
Bonopon
25 5 | Jl/o Nel13 «ITomyueHue Bogopoaa mpu
B3aUMOJICHCTBUM LUHKA C COJITHON KUCIOTON
IL/p No5 «ITonydenue, cooupanue u H/gp Nel3
26 6 | pacnosnaBanue Bomopona» (45 mun) Th To3HABATC/IBHAA
naboparopust
«Poxnarouuii» Bogy»
Kucnotst H/p Nel4
7 JI/o Nel4 «Pacrnio3HaBaHue KUCIOT € IOMOIbl0 | HPOCKTHAL ACATCILHOCTD
27 HHITHKATODOBY «KucnoTsl B mpupoze u
a p JoMa
TP Jlaboparopnsrit omeiT «Onpeneneane pH
PacTBOPOB KHCIIOT.
Co JIU H/ (l) Nels
28 8 IMIPOCKTHAA ACATCIBHOCTD
«Conu B mpupoze u
JIOMay
KonunyecTBo BemecTBa
29 9
MoumnsipHas Macca
30 10
MounsipHbIl 00bEM Ta30B
31| 11 P
30 12 Pacuersl Mo XUMHYECKUM YPaBHEHUSIM
33 13 | Pemenue 3a1a4 no XUMUYECKUM YPAaBHEHUSIM
Bona. OcHoBaHus H/gp Nel6
14 | J1/o Nel5 «M3MeHeHHe OKPACKH HHIMKATOPOB B | YiSOHOe necaenopanue
. «OO6HapyxeHne MeIoIn B
34 HICTOTHON CPENC» CpescTBax OBITOBOM
JTaGopaTOpPHBIA  OIBIT «Omnpenenenne  pH XUMMH M THTHCHBI C
TP U MOMOUIBIO UHAUKATOPHOU
PacTBOPOB LIENOUEii» Gymart
PacTtBopbl. MaccoBas 1031 paCTBOPEHHOTO H/¢p Nel7
BelllecTBa yqe6ﬂoe HUCCIICIOBAHHC
«duddysus caxapa B
216 «O3HaKOMJIEHHE C TIpenapaTamMu BOLE»
15 Jl/o Nt 5
IIIKOJILHOM anTeuKH — paCTBOPaMHM MEPOKCUIA
35 BOJOpPOJA, CIMPTOBOM HACTOMKU Hoz1a 1
aMMHUaKay
JlaGopaTopHslii onbIT «VI3ydeHne 3aBUCHMOCTH
TP | PACTBOPHMOCTH BEIIECTBA OT TEMIIEPATYPB
JlaboparopHsrii ONBIT «IlepechIieHHBIN
pacTBop»
I1/p Ne6 «IIpuroroBiieHHe pacTBOpa ¢ 33 JaHHON H/p Ne18
MacCOBO JI0JIEl PaCTBOPEHHOTO BemecTBay (45 To3HaBATC/IbHAA
TE naboparopus
36 16 MHH.) «BsIpamuBanue
KPHCTAJUIOB
AJTFOMOKAJIMEBBIX KBACIIOB
WM MECITHOT'O Kynnopoca»
[IpakTuueckas pabora «[lonydeHne MEIHOTO
17 | xymopoca
JlaGopatopHslii onbIT «HabmoneHne 3a pocToM
37 KPHUCTAIIOBY
JlabGopaTtopHstit onbIT «IlepechImeHHbIH
TP pacTBop»
38 18 K/p No2 no meme «Badicnetiuiue

npedcma@umeﬂu HEOpcaHU4YeCKux eeuiecmse.




Konuuecmeennvle omuowenus 6 xumuuy
(45mumn.)

Tema 3. OcHOBHBIE KJIacChl Heopranudeckux coexunenuii (10 vacon)

39

P/o mo teme «Baxuelinme npencTaBuTeNn
Heoprannyeckux BemiecTB. KomuuecTBeHHbie
OTHOUICHUS B XUMHUID)

Oxcupl, UX Ki1accu(pUKanus U XUMUICCKHE
CBONCTBA

JI/o Nel7 «B3aumo/ieiicTBre OKCHIa KaIbITHs C
BOJOI»

JI/o Nel18 «llomyTHEHME U3BECTKOBOM BOJBI)

40

OcHoBaHMs, MX KJIacCH(PUKAITNI 1 XUMHICCKHEC
CBOMCTBa

JI/o Ne20 «Ilomyuenue ruapoxcuna meau (1) u
€ro B3aNMOACHCTBHE C KUCITOTOM

JI/o Ne21 «Paznoxenue runpokcuna meau (I1)
MIPH HATPEBAHUID)

TP

JI/o Nel9 «Peakuus HeWTpanmmu3anum

41

Kucnotel, nx knaccupukays 1 XUMHAYECKUE
CBOMCTBa

JI/o Ne22 «B3aumoaeicTBie KUCIOT C
MeTaJIIaMmu»

JI/o Ne23 «B3auMoneicTBie KUCIOT C COJISIMUY

H/¢p Nel9
yueOHOe UCCIeI0BaHne
«Ompepnenenue cpeasl
COKa SIOJIOHH ¥ TPYILIU

42

[Tonyuyenue xucaot

43

Counn, ux knaccuuKanus 1 XUMUIECKIe
CBOMCTBa

JI/o Ne24 «O3HakomMiieHHE C KOJIEKIIHEN
coJei»

Jl/o Ne25 «Bzaunmoneiictue cynbdara menu (1)
C JKeJIe30M»

JI/o Ne26 «B3anmonencTBue comieil ¢ COIIMM»

44

Croco6b! oTydeHus coien

45

I'eneTnyeckas CBsI3b MEXy Klaccamu
HEOPraHWYECKUX COEUHEHUN

Jl/o Ne27 «I'enerudeckas CBS3b Ha PUMEpE
COEIMHEHHUM Men»

46

I1/p Ne7 «Pemnienne skciepuMEHTAIBHBIX 3a/1a4
1o TeMe «OCHOBHBIE KJIACChl HEOPTaHNYECKUX
coenuHenuit» (45 mun.) Th

47

O06006111eH1E 110 TeMe «OCHOBHBIE KJIACCHI
HeOpI‘aHI/I‘IeCKI/IX COCHHHCHHﬁ)}

48

10

K/p No3 no meme « Ocrogmvie Kraccol
Heopaaruyeckux coeourenutly (45 mum.)

Tema 4.

Hepnonnqecmlﬁ 3aKOH ! mepuoanvecKasi CMCTeMa XUMHYECKHUX 3J1€EM

MemnneneeBa. Ctpoenue aroma (9 yacoB= 8+1 pe3zepB)

entoB JI.W.

49

P/o o Teme «OCcHOBHBIE KITaCCHI
HEOpPraHMYEeCKHX COeTUHeHMI». EcrecTBeHHbIC
CeMeHCTBa XMMUYECKUX DJIECMEHTOB.
AM(pOTEpHOCTS.

JI/o Ne28 «Ilomyuenne ampoTepHOTO
THJIPOKCHJIA U CCIIEJIOBAHHIE €T0 CBOWCTBY

50

OTkpheITHE TTepHOIUYEcKOTO 3aKkoHa JI. 1.
MeHaeneeBsiM




51

OcHOBHEBIE CBCACHHA O CTPOCHUU aTOMOB

H/¢p Ne20
BUpTYyalbHAs
9KCKYpCHs
«B mMupe n30TONOB»

52

CtpoeHme 3JIEKTPOHHBIX 000JI0YEeK aTOMOB

53

[Tepuonnueckas cucreMa XUMHUYECKUX
anemenToB J[.1. MenaeneeBa

54

XapaKTepI/ICTI/IKa 9JICMCHTA — METaJljia I10 €10
TIOJIOKCHHIO B nepnoz[w{ecxoﬁ CUCTCMC

55

XapakTepucTHKa 3JIEMEHTa — HEMETaIa Mo ero
MOJIOKEHHUIO B IEPUOTUUECKON CUCTEME

56

3Ha4YeHue NepUOINIECKOro 3aKOHA U
nepuoanyeckoi cucremsl JJ.. Menneneena

57

K/p Ne4 no meme «llepuoouueckuii 3aKon u
nepuooutecKas cucmema Xumu4eckux
anemenmos J{.h. Menoeneesa. Cmpoenue
amomay (45 mun.)

Tema 5. Xumnueckas cB3b. OKHCINTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIUH
(11 yacoB= 8+3 pe3epB)

58

P/o mo teme «Ileprnoanueckuii 3akoH u
MepUOANYECKAs CHCTEMa XUMUYECKHUX
snemeHToB [I.1. MenneneeBa. CtpoeHue
aToma

NonHasa xumudeckas cBsi3b

59

KoBayienTHast XuMHu4uecKasi CBSI3b

60

KoBanentHas HCIIOJIIpHAA U IOJIIpHAs
XHUMHUYCECKas CBA3b

TP

HdemoHcTpaunonHblii  onbIT  «Temmepartypa
IUTABJIEHUS BELIECTB C pa3HbIMU  THUIAMHU
KPUCTAJUTMYECKUX PEIIETOK»

61

MeTtamnuyeckass XMMHYECKasl CBSI3hb
JI/o Ne29 «3roToBieHre MOJIENH,
WUTIOCTPUPYIOIIEH 0COOEHHOCTH
METAJNTMYECKOM CBSI3H»

H/¢p Ne21
MPOCKTHAS AESITEIbHOCTh
«MoJienupoBaHue
KPUCTAITHYECKUX
PELIETOK

62

CreneHn okucieHus. Pacuer creneHen
OKHCJICHUS 110 (opMyiaM

63

Crenenp okucnenus. Coctasierue Gopmyi
BEIIECTB I10 CTENEHSIM OKUCIICHUS

64

OKHCIUTETHHO — BOCCTAHOBUTEIJIBHEIE PEaKITUH.
MerTo 31eKTpOHHOT O OataHca

65

Bcepoccutiickas npoBepouHast paboTta

66

Bcepoccuiickas nmposepounast pabora (90
MHHYT)

67

10

K/p No5 no meme «Xumuueckas cés3o.
OKucaumenbHo-60CCMAHOBUMENbHbIE PeaKYUuU»

(45 mun.)

68

11

IIpomedxcymounas ammecmayus. Konmponvhas
paboma (45 mun.)




KanengapHo-rematudeckuii mias (9 kiacc)

= Jara
Ne gz Heypounbie
- 5]
1)1 E‘ : Tema ypoka dhopmbl Ilnan | ®akr
Tema 1. IloBTOpeHue U 00001IeHNE CBeAeHHI MO Kypcy 8 kiacca.
Xumunyeckue peakunn (5 4acon)
1 1 Knaccudukanus HeopraHMYECKUX BEIISCTB U UX
HOMEHKJIaTypa
Knaccubpukarys XUMHAYECKUX PEaKIUii 110 Hip Nel
BHUPTYyaJbHast
pa3IAYHBIM OCHOBAHUSAM. AKCKypCHS
2 2 JI\o Nel «B3aumopeiicTBHE aMMHUaKa U XJIOPOBOIOPOIa» «B mupe
JI\o Ne2 «Peakuust HeHTpanu3arumy XUMHYECKHX
J\o Ne3 «Habmroenue TemioBoro 3 dexra peakuum peaxminy
HEeWTpann3anum»
Knaccudukarms XuMHIeCKuX peaxIiii
J\o Ne4 «B3zanmo/ieiicTBHIE CEPHOM KHCIOTHI ¢ OKCHIOM
3 3 | memu (I)»
J\o Ne5 «PasnokeHune nepoKCuia BOJIOPOAA C IOMOIIBIO
KaTajas3bl KapToQes»
CKOpOCTh XMMUYECKUX PEAKLIUIA. H/g Ne2
o nmo3HaBaTeJbHasi
JI\o Ne6 «3aBUCHMOCTH CKOPOCTU XMMUYECKON PEaKIIUK naGoparopus
OT IIPUPOIBI PEarupYIOIINX BELIECTB Ha TPUMeEpe «33aBHUCUMOCTE
B3aUMO/ICHCTBUS PACTBOPOB THOCYNb(haTa HATPUS U CKOPOCTH PeaKIUi
xJyopuza 6apusi, THOCyNb(haTa HaTPUS U COJITHOM OT pasIHIHBIX
KHCJIOTBD». dakTopoB
J\o Ne7 « 3aBHCHMOCTb CKOPOCTH XHUMHYECKOH peakinu
OT NMPHUPOABI METAIJIOB ITPU MX B3aMMOJICHCTBHH C
COJISIHOM KUCIIOTOM.
4 4 J\o Ne8 3aBHCHMOCTD CKOPOCTH XUMHIECKOH PeaKinuu
OT NPHUPOABI KUCIIOT IPH B3aUMO/ICHCTBUH UX C
KETEe30M»
J\o Ne9 «3aBHCHMOCTH CKOPOCTH XUMHYECKON PEaKIIni
OT TeMIIepaTypbI»
J\o Ne 10 «3aBUCHMOCTD CKOPOCTH XUMUYECKON
PEaKIUK OT KOHLEHTPAIIMH PEarupyIoIiX BEIIECTB)
J\o Nell «3aBHCHMOCTH CKOPOCTH XUMUUYECKOH
PEaKIuK OT IUIOIa 1 CONPUKOCHOBEHHUS pearupyromux
BEIIIECTB»
Karam13 o yqeﬁnoel:l ;?anegzosanue
5 5 J\o Nel12 «3aBHCHUMOCTH CKOPOCTH XUMHYECKOM «JleficTsHe
PEaKIuK OT HAIWYHUS KaTalin3aTopa KATATH3ATOPOBY
Tema 2. Xumuuyeckue peakiuu B pacreopax (10 yacoB)
3J'ICKTpOJ'II/ITI/I‘-ICCKaSI Jucconuanus
6 1 J\o Nel13 «/lucconmaliust ciabbiX IEKTPOIIUTOB HA

IIpUMepe YKCYCHOM KHCIOTBD»




TP

Hemoncrpanuonssiii  onbiT  «TemnoBoit  3ddekr
pacTBOpEHUs BEILECTB B BOJEH
[Ipaktuueckass  pabota
HEDJIEKTPOITUTHD»
JlabopaTopHEIil ONBIT «BiusHue pacTBOPUTEISI HA
TUCCOLIUAIIIION
JlaGopaTopHsIit
AIIEKTPOJIUTHI
JlabopaTopHsrit OTIBIT
3IIEKTPOIPOBOAHOCTH pacTBOpOB
3IIEKTPOJIUTOB OT KOHICHTPAIIMKA HOHOBY

((9J'IeKTpOJ'H/ITI)I u

onelT «CunpHble #  cialble
«3aBHCUMOCTH

CHJIBHBIX

OCHOBHBIE MMOJIOKEHHS TEOPUHU
AIEKTPOJIUTUYECKON TUCCOIUAITNH

TP

JlaboparopHsrii onbIT «OnpeaeneHre
KOHIEHTPAIMH COJIU TI0 3JIEKTPOIPOBOTHOCTH
pacTBopa»

XHUMHUUYECKHUE CBOMCTBA KUCIOT KaK

QJICKTPOJIUTOB

Jl/o Nel4 «I3meHeHne OKpacKu UHAUKATOPOB B
KHCJIOTHOH cpeze»

J\o Nel5 «Peaxiust HeHTpaau3aliy pacTBOpa IMIEI0YH
Pa3INYHBIMH KUCIIOTAMI

J\o Ne16 «Ilonyuenue ruapokcuna meau (I1) u ero
B3aMMOJIEHICTBHE C Pa3IMYHBIMU KHUCIOTaMHU

J\o Nel7 «B3anuMoielicTBHE CUITBHBIX KUCIIOT C
okcuaoM meau (11)»

JI\o Ne18-20 «B3anmoeiicTBHe KUCIOT C METAIIAMUY
J\o Ne21 «KadecTBeHHast peakiysi Ha KapOOHAT-HOH»
J\o Ne22 «[losy4eHue CTyIHS KPEMHUEBON KUCIOTHD»
J\o Ne23 «KavecTBeHHast peakius Ha XJIOPH/I- HIIH
cynb(}aT-noHb»

H/dp Ned
yueOHOe HcciieJ0BaHne
«CBoiicTBa KHCIIOT

KaK 3JICKTPOJIUTORY

XHUMHUYECKHE CBOMCTBA KUCIIOT KaK
3JIEKTPOJUTOB

10

XHUMHYECKHUE CBOMCTBA OCHOBAHMIT KaK

QJICKTPOJHUTOB

J\o Ne24 «M3MeHeHne OKpacKu HHANKATOPOB B
IIEI0YHOM cpee»

J\o Ne25 «BzaumMojelicTBYE LIETI0UCH C YTICKHCIBIM
ra3oM»

JI\o Ne26 «KauyecTBeHHas peakiyus Ha KATHOH aMMOHHSD»
J\o Ne27-28 «Ilonyuenue ruapokcuna meau (I1) u ero
pas3ioxKeHue»

H/¢p N5
yqeﬁﬂoe HcciIeA0BaHue
«CBoiicTBa
OCHOBAHUM KaK
3JIEKTPOJIUTOBY

11

XHUMHUYECKHUE CBOMCTBA COJIEH KaK

QJICKTPOJIUTOB

J\o Ne29 «BzaumojeiicTBie KapOOHATOB C KHCIOTAMID»
J\o Ne30 «ITomyuenue rugpokcua sxenesa (111)»

J\o Ne31 «BzanmoeiicTBre jele3a ¢ pacTBOPOM
cynedara meau (1)

H/p Ne6
yuefHoOe ucciie10BaHue
«CBoiicTBa coJe

KaK 3JICKTPOJIHUTOB»

12

[TonsiTHE O TUAPOIIN3 CONEM.

13

I'mpponus

TP

JlaGopaTopHsrit
Pa3IUYHBIX CPEI»

oneiT  «Ompenenenne  pH

14

II/p Nel «Pemenue skcriepuMeHTaIbHbIX 3a/1a4
0 TeMe «DJIEKTPOTUTHUECCKAS TUCCOITHAITUS
(45 muH.)




K/p Nel no meme «Xumuueckue peaxyuu 8

15 | 10
pacmesopaxy (45 mun.)
Tema 3. HemeTa/ibl B UX coequHeHus (25 yacoB)
P\o mo teme «Xumuueckue peakiyu B H/ Ne7
BHPTYaAJIbHAA
16 1 | pacTBopaxy. SKCKypCHST
OO01mas XxapakTepuCcTHKa HEMETAIIJIOB «B Mupe
HCMCTAJIJIOB»
5 OOmas xapakrepuctuka nementoB VIIA- H/g Ne8
BUPTYaJIbHAS
IPYIIIBI - TAJIOTEHOB JKCKYPCHST
17 v «Poxnaromue
JleMOHCTpallMOHHBIH OTIBIT «Uzyuenue oy
TP (GU3HIECKNX M XUMHIECKUX CBOWCTB XJIOpay
18 3 CoennHeHus rajoreHoB
J\o Ne32 «Pacmo3HaBaHue rajJOTCHUT - HOHOBY
II/p Ne2 «l3yueHwe CBOWCTB  COJISIHOM H/p N9
yuyeOHOe uccae10BaHue
19 4 | xucnoTel» (45 MuH.) «CaoiictBa
COJISIHOM KUCIJIOTBI»
20 5 OO1as xapakTepucTrUKa 3MeMeHTOB VIA-
rpyHIsl - XaibkoreHos. Cepa
CepoBogopo.1 ¥ Cynb(uabl
6 J\o Ne33 «IlomydeHue cepoBOIOPOIa»
21 =
HeMoHcTpaunoHHbli onbIT: «IlomyueHue
TP CEpOBOIOPOJIAa M U3YUYCHHE €TI0 CBOHCTBY»
KucnopoaHbie COeTMHEHUS Cephl H/p Ne10
JI\ N034 K - NMPOEKTHasA
7 0 Ne34 «KauecTBeHHbIE peakiMu Ha CyJIb(aT-nOHBI» AeSTEILHOCT
«Mopenn
22 ” ” [IPOMBIIIEHHON
JeMoHCTpaunoHHBIH ONbIT «3ydueHne CBONCTB yCTAHOBKH
TP | ceprucroro rasa n cepHUCTON KUCIOTBI» IIOJIyYCHHUS] CEPHOM
KHUCJIOTBhD)
IT/p Ne3 «3y4eHue cBOICTB cepHOIt H/p Nell
23 8 45 yqeﬁﬂoe Hcciiea10BaHue
KHCIIOTBD» (45 MUH.) «CBoiicTBa cepHoii
KHCJIOTBD)
24 9 OO6m1ast xapakTepucTuKa 31eMeHTOB VA-
rpynmsl. A30T
Ammuak. Conu aMMOHMS
25 10 | JI\o Ne36 «KauecTBeHHas peaKiys Ha KATHOH aMMOHHUS»
1 II/p Neq4 «[TonyveHnue aMMuaKa u U3ydeHUe S H/g Nel2
v yueoHoe uccjie10BaHue
26 €ro cBOMCTBY» (45 MHH.) «CROICTRA
TP JlaGopatopueiii  ombIT  «OCHOBHBIE  CBOWCTBa aMmuaKay
aMMHaKa
12 Kucnoponusie coenqunenus azora. OKkcuabl
asora
HemoHcTpannonnbsie onbIThl: «llonyueHue oxcuia
27 azota (IV) u u3zyyenue ero cBoiictB»; «OKuCIEHUE
TP | oxcuna asora (ll) no okcuma asora (IV)»;
«Bzanmoneiicteue okxcuma azora (IV) ¢ Bomoi u
KHCIIOPOIOM, TTOJTy4€HHE a30THON KHCIOTHDY
A30THast KHCI0Ta H/g Nel3
v o NMPOEKTHast
28 13 | J\o Ne37 «Xumuueckue CBOMCTBA A30THOM KUCIOThD)

JAeATECJIbHOCTDh

«Monenb




HPOMBIIITEHHON
YCTaHOBKH
MOJIy4EHUS a30THON
KHCJIOTBD»

®dochop u ero coeAMHEHUS

2 14
9 J\o Ne38 «KauectBeHHast peakiyst Ha GocdaT — HOH»
30 | 15 OOm1as xapakTepucTUKa 31eMeHToB [VA-
IpyHNIBL. YIIEpon
KucnopoaHbie coeIMHEHUS YIIIepoaa ; H/¢p Neld
o o yueoHoe uccjae10BaHue
31 16 | JT\o Ne39 «Iloydenue u CBOMCTBA YTOIBHON KACIOTHI» «Comd yrombHoii
KUCJIOTHBI»
32 | 17 I1/p NeS «IlomyueHue yriaekuciaoro rasa u
H3yYEHHE ero CBOUCTBY (45 MuH.)
VYTraeBoa0poabI H/g Ne15
BHPTyaJIbHAsA
IKCKypcHus
33 18 «B mupe
OpPraHn4YCCKux
COEIMHEHUI)
34 | 19 Kucnopoaconep:xamime opraHnueckme
COCJIUHEHUS
Kpemuuii u ero coenuHeHust
35 20 | J1\o Ned0 «IIpomyckaHue yrieknuCIoro rasa yepes
PACTBOP CUJIIMKATA HATPUS
36 | 21 CunukatHasi IpOMBIIIEHHOCTh
37 | 2 [Tonyuenue HemeTaoB
[MonyueHre BaKHEUIIIMX XMMUYECKUX H/p Ne16
o y4e0Hoe Hccie 0BaHue
38 | 23 | coeauHeHMI HEMETAIOB lenouka
[IPEBPALLICHUI»
39 | 24 O600menue o reme «Hemeramibr 1 ux
COCJIMHEHMUS»
10 | 25 K/p N 2 no meme «Hememannot u ux
coeounenusy (45 mumn.)
Tema 4. Mera/uibl u ux coeaunenus (16 gacos)
P\o o Teme «HemeTamsl 1 UX COSTUHEHUS H/p Ne17
BHPTyaJIbHas
a1 1 OO6m1ast XxapakTepruCTUKa METAIIJIOB SKCKYpCHS
«B mupe
METaJJIOB»
XUMUYECKHE CBOMCTBA METAIIIIOB
42 2 J\o Ned1 «B3aumopeicTBrE Kejie3a ¢ paCTBOPOM
cynbdara meam (I1)»
43 3 OO6m1ast xapakTepucTuKa MeMeHToB [A-
TPYIIIBI
44 4 CoJ 1IeI0YHBIX METAJVIOB
O6mras xapakTepucTuka snemMeHToB [1A-
5 CPYIIIBI
J\o Ned?2 «IlonyueHre H3BECTKOBOM BOJIBI U OTIBITHI C
45 HE»
TP JlabopaTopHsrit OIBIT «BzaumMopelcTpue
M3BECTKOBOI BOJIBI C YTIICKHCIBIM Fa30M)
46 6 Conu metamioB [IA-rpynmnst




JKecTtkocTh BOIBI M CITOCOOBI €€ YCTpaHEeHHUs

47 7
II/p Ne6 «KecTkoCTh BOJIBI M CLIOCOOBI €€ H/¢p Ne18
Nnmo3HaBaTeJIbHadA
ycTpaHeHus» (45 MuH.) naGopatopust
48 8 «Croco6st
YCTpaHEHUS
JKECTKOCTH BOABD»
AJIOMUHUI ¥ €r0 COeTUHCHUS H/gp Nel9
NPOEKTHas
NeATEeJbHOCTh
49 9 «Komnexmus u3
U3AEIINN U3
AJTFOMHUHUS
JKeines3o u ero coeAuHEeHNs
10 | JI\o Ned3 «ITonyuenue rugpokcuaos xeiesa (1) u
50 (ID)»
JlabopaTopHslii onbIT «OKUCICHUE JKeTe3a BO
TP BJIAJKHOM BO3OYXC»
Conu xenesa
51 | 11
J\o Ned44 «KauecTBeHHAs peaKi[ysi HA KATHOHBI JKEJIe3a»
II/p Ne7 «Pelenue 3KCIepUMEHTAIBLHBIX 33134 H/¢ Ne20
yqe6ﬂoe HCCIeJ0BaHu e
1o teme «Metayuib (45 MUH.) «PacIo3HABAHNE 1
52 12 NOJIy4CHHUC
COEeIMHEHUN
MCTaJIIIOB
53 | 13 Koppo3zust MmeTanioB u ciocoObI 3alIUTH OT
Hee
54 | 14 Merasnsl B ipupoze. Ilonsatue o Meramrypruu
55 | 15 O600menue o Teme «MeTauibl U uX
COCIMHCHHUS»
K/p Ne3 no meme «Memannvl u ux coeounerus»
56 | 16
(45 mumn.)
Tema 5. Xumus u okpyxxkammas cpeaa (2uaca)
P\o mo Teme «MeTaibl ¥ BX COETUHEHHUS
57 1 | Xumuueckuii cocTas mnaHeTs 3emis
J\o Ne 45 «3yueHue rpaHuTaY
58 2 OxpaHa OKpy’KaroIei cpeapl OT XUMHUECKOTO
3arpsi3HEHUS
Tema 6. O6o0meHne 3HaHNH 32 Kypc 0CHOBHO¥ mKoJbI (10 yacoB)
BemecrBa. CtpoeHue aroma. H/g Ne2l
MPOEKTHas
XuMH4ecKas CBSI3b U JeSITEILHOCTD
59 2 KPUCTAJUTMYECKUE PEILIETKH. «Mopenb
KPUCTAJUIMICCKUX
pereToK»
60 3 Knaccudukanms HeopraHmuecKux BemecTB
XuMHUYECcKue peakiuu
61 | 4 peaxt
5 Peakiiun nonHoro oomeHa
62 — -
TP JlaGopatopHslii onbIT «B3anmoaeiicteue

THIPOKCHA Oapusi ¢ CEpHON KHCIOTOM




OKMCIIUTEIIFHO- BOCCTAHOBUTEILHEIC pcaknuuu

6
63 v
TP JlabopaTtopHsrii onbIT «M3Menerne pH B Xome pv
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIHii»
64 7 OCHvOBLI HEOPraHWYECKOW XUMHUU. XHUMHUYECKUE
CBOICTBA BEIICCTB
65 8 XHWMHUYECKHE CBOMCTBA CI0KHBIX BEIIIECTB
66 | 10 O06o001eHne 3HaHMi 32 KypC OCHOBHOM IIIKOJIBI







