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IlosscHUTE/IbHAA 3aNMCKa
[IporpaMMma 1o XuMuU COCTaBlIeHA HAa OCHOBE (heIepaTbHOr0 KOMIOHEHTA rOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTaHJapTa OCHOBHOTO 0oO0mIero oOpa3oBaHMs W Ha OcHOBe llpumepHoii
paboueit mporpammel. (Xumusa. [Ipenmernas nunus yuebnukoB O.C. I'abpumensna , W.T.
OctpoymoBa, C.A. CnankoBa 8-9 knaccel. [Ipocsemenne 2021
YMK:
. lNabpuensu O.C., OctpoymoB W.I'., CnankoB C.A. Xumus. 8 Kimacc: y4eOHHK IJis
o01eobpazoBatenbHbIX opranuzanuii. — M.: [Ipoceemenue, 2021.- 175 c.;
. Iabpuenssa O.C., OctpoymoB W.I'., CrankoB C.A.Xumus. 9 xinacc: y4eOHUK st
o0meoOpazoBaTeNbHBIX opranusanuii. — M.: [IpocBemenue, 2022.- 223 c.;
YueOHuKH COOTBETCTBYIOT benepanbHOMY KOMIIOHEHTY rOCyIapCTBEHHOTO
00pa30BaTEeILHOTO CTaHAAapTa OCHOBHOTO OOIIEro oOpa3oBaHWsI IO XUMHH, BXOISIT B
denepabHBI TIEpeUeHb y4YE€OHUKOB, PEKOMEHIOBAaHHBIX MUHUCTEPCTBOM O0Opa3OBaHUs U
Hayku Poccuiickoii ®enepannd K HWCHOJIB30BaHUI0O B 00pa30BaTENbHOM IMpOLIECCE B
0011e00pa30BaTeIbHBIX ~ yUpeXAeHUsX. YueOHuKHM umeoT rpu¢p  «PekoMeHnoBaHO
MunuctepcTBoM 00pa3oBanus U Hayku Poccuiickoit denepannny.
B coorBercTBUM C (enepanbHbIM 0a3UCHBIM Y4E€OHBIM IUIAHOM JIJIi OCHOBHOT'O OOIIEro
o0Opa3oBaHUs MMpOrpaMMa pacCUMTaHa Ha MPENoJaBaHue Kypca XMMHUU B 8 Kiacce B o0beme 2
yaca B Heaemo, 68 4yacoB B rof, B 9 kiacce — 2 yaca B HeAC0, 68 4acoB B ro/I.
ITpu coctaBnenuun padoueit nporpammsl o npeamery xumus, B KTII BkitoueHs!
n1abopaTopHbIE 3aHATHUS C UCIIOIb30BaHUEM 000pyoBaHus LieHTpa «Touka pocta» B
COOTBETCTBUM paclopsKeHHeM MUHHMCTepcTBa npocBerienus ot 12.01.2021 Ne P6 «O6
YTBEP)KICHUH METOAMUYECKUX PEKOMEHIAINH 10 CO3/IaHUI0 M (PYHKIIMOHUPOBAHUIO B
0011e00pa3oBaTeIbHbIX OPraHU3AIMSIX, PACIIOIOKEHHBIX B CEIbCKOM MECTHOCTH U MaJIbIX
ropojax, IEHTPOB 00pa30BaHUs €CTECTBEHHO-HAYYHOU U TEXHOJIOTHYECKOM

HaIIPaBJIECHHOCTEM.

Heab peanu3zanuu NporpaMmsl
N3ydeHne XuMUKM B OCHOBHOM IIKOJIE HAMPABJIEHO HA JOCTH)KEHUE CIAEAYIOIINX LIEJICH:
OcBoeHUE BaXXHEHIINX 3HAHUN 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHUH, XUMHYECKOM
CHMBOJIHKE;
OBJIQJICHHE YMEHUSIMH HAOI01aTh XUMUYECKHE SIBICHUS, TIPOBOIUTH XUMHUECKUI
SKCTIEPUMEHT, POU3BOIUTH PAcCUeThl HA OCHOBE XUMUYECKUX (HOPMYJI BEIIECTB U YPABHCHHI

XUMHUYCCKUX peaKqu”I; Pa3BUTHUC MMO3HABATCIIbHBIX NHTCPCCOB N MHTCIIJICKTYAJIbHBIX



CIOCOOHOCTEH B mpoliecce MPOBEACHHS XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSITEIbHOTO
pUOOpETEeHNUs 3HAaHUI B COOTBETCTBUH C BO3HUKAIOIIUMU KU3HEHHBIMU OTPEOHOCTIMU;
BOCIIMTAHUC OTHOUICHUA K XMMHUH KaK K OTHOMY U3 q)YHI[aMeHTaJILHLIX KOMITOHCEHTOB
€CTECTBO3HAHHUS U DJIEMEHTY OOIIEUYeTIOBEUeCKON KYIbTYPHI;
IIPUMEHEHUE OMyYEeHHBIX 3HAHUI U YMEHUI JU1st 6€3011aCHOT0 MCIIOJIB30BAaHUS BEIIECTB U
MaTepuasoB B OBITY, CEILCKOM XO034HUCTBE U Ha MPOU3BOJICTBE, PEIICHUS MPAKTUUECKHUX 33124
B HOBCGHHGBHOﬁ JKU3HH, NPCAYITPCIKACHUA HBJ’IGHI/II;'I, HaHOCAIIUX BPC 3A0POBBIO YCTIOBCKA U
OKpY>Karollen cperie.

MecTo y4eOHOro npeaMera B CTPYKType OCHOBHOI 00pa30BaTe/JIbHOH MPOrpaMMbl
B cooTtBercTBUU C QenepalbHbIM 0a3UCHBIM Y4€OHBIM IJIAHOM JUIsI OCHOBHOT'O OOIIIETO
o0pa3oBaHMs porpamMma paccurMTaHa Ha IIpernojjaBaHue Kypca XUMUHU B 8 Kilacce B 00beme 2

yaca B HeAero, 68 yacoB B roj, B 9 kiacce — 2 yaca B HeJIENI0, 68 4acoB B TO/.

I[Inanupyemble pe3y/bTaThl 0CBOECHHS NpeAMeTa

8 kiacc (mepBblii roJ 00yueHus1)
JINYHOCTHBIMM pe3yJIbTaTAMH M3yUYeHHS MpeaMeTa « XUMU» B § Kilacce SBISIOTCS
CJIEAYIOIINE YMEHUS:
0CO3HABATh €AMHCTBO U IEIIOCTHOCTH OKPYKAIOIIETO MUPA, BO3MOXHOCTH €r0 TI03HABAEMOCTH
1 00BSICHUMOCTH Ha OCHOBE JIOCTHKEHHI HAYKH; TOCTETICHHO BBHICTPANBATh COOCTBEHHOE
LIEJIOCTHOE MUPOBO33PEHHUE: OCO3HABATH MOTPEOHOCTH U TOTOBHOCTh K CAMOOOPA30BaHMIO, B
TOM YHUCJI€ U B PAMKaX CaMOCTOSITENIbHOM I€ATEeIbHOCTH BHE IIKOJIBL;
OILICHUBATh KU3HEHHBIE CUTYAIMH C TOUYKH 3peHHs 0€301MacHOro 00pasa KHU3HU U COXPAaHECHHUS
3JI0POBBSI; OIICHUBATH SKOJIOTUIECKUN PUCK B3aNMOOTHOIICHUH YEIIOBEKa U TPUPOJIHI.
(opMHpOBATH HKOJIOTHUECKOE MBIIIJICHUE: YMEHUE OIIEHUBAThH CBOIO JAEATEIbHOCTD U
MOCTYIKHU APYTUX JFOJIEH C TOUKH 3PEHUS COXPAHEHUS OKPYXKAIOIICH CpeNIbl - TapaHTa )XKU3HU
1 OJIaromoJTyuus Jroiel Ha 3emiie.
MeTanpeaMeTHBIMH Pe3yJIbTATAMH U3YYEHUS Kypca «XUMUsD) SBIsIETCs (POPMUPOBAHHE
YHUBEPCAJIbHBIX yueOHbIX aercTBuil (VY ).
Perynastusubie YY/:
CaMOCTOSITEIbHO 0OHAPYXUBATh U (HOPMYIUPOBATH YIECOHYIO MPOOIIeMY, OTIPEEIATh 1ETh
y4eOHOH JeATENHHOCTH;
BBIJIBUTATh BEPCUU PEIICHUS TPOOIEMBI, 0CO3HABATh KOHEYHBIN pPe3ynbTaT, BEIOUPATh U3
MPEJIOKEHHBIX M UCKATh CAMOCTOSITENILHO CPEACTBA TOCTHIKEHUS 1ICITH;

COCTaBJIATH (MHAMBUAYATLHO WIH B TPYIINE) TJIaH PEIICHUS MPOOJIEMBI;



paboTas 1o 1IaHy, CBepsATh CBOM JEHCTBUS C LIEIbIO U, TP HEOOXOAUMOCTH, UCIIPABIIATH
OLIMOKU CaMOCTOSITENILHO; B IMAJIOTe C YUUTEJIEM COBEPLUICHCTBOBATH CAMOCTOSTEIHHO
BbIPaOOTaHHBIE KPUTEPHUH OLIEHKH.

ITo3naBarenbHble YY/I:

aHAJIM3UPOBATh, CPABHUBATH, Kiaccu(uuupoBath U 00001aTh (aKThl U sBJICHUS. BBIABIATH
MPUYUHBI U CIEICTBUS MPOCTHIX SIBICHUN. OCYILIECTBIISATH CPaBHEHUE, KJIacCU(UKALIHIO,
CaMOCTOSITEIILHO BBIOMpPAst OCHOBAHUS U KPUTEPUU IS YKa3aHHBIX JIOTHUECKUX OTEPAIINL;
CTPOUTD JIOTUYECKOE PACCYXKIEHUE, BKIIIOUAIOIIEE YCTAHOBICHUE TPUUUHHO-CIIEACTBEHHBIX
CBsI3€EH.

CO3/1aBaTh CXEMATHUECKHE MOJICIH C BbIICTICHUEM CYIIIECTBEHHBIX XapaKTEPUCTUK O0bEKTa.
COCTABJISITh TE3UCHI, PA3JIMYHBIC BUIBI IJIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.). IPe0OpPa30BHIBATH
MH(OpMAIKIO U3 OJTHOTO BUJIA B IPYTroi (TaOJIMILy B TEKCT H TIp.).

YMETb ONPEENIATh BO3MOXKHBIE HCTOYHHUKU HEOOXOAUMBIX CBEJICHUH, TPOU3BOIUTH OUCK

I/IH(1)OpMaI_II/II/I, AaHaJIM3UPOBATh U OLICHHBATDH eé JOCTOBCPHOCTD.

KommyHnukaruBubie YY/I:

CamocTosITeIbHO OPraHU30BhIBaTh YU€OHOE B3aMMOAEHCTBHE B IpyIIie (ONpeAesaTh 001ue
LeJIU, paclpesieNsTh POJIH, 10TOBapUBaThCS APYT C APYTOM U T.11.).

IInanupyemble pe3y/ibTaThl 0OCBOCHHMS Y4eOHOI0 peaMeTa

JesTenbHOCTh 00pa30BaTEIBLHOTO YUPEXKACHHS 00IIero 00pa3oBaHus B 00y4eHUH XUMUHU

JOJIKHa OBITh HallpaBJICHA HA JOCTUIKCHUC 06yqa101u1/1M1/1c51 CJICAYHOMUX JIMYHOCTHBIX

pE3yJIbTaTOB:
B LIEHHOCTHO-OPUEHTAllMOHHOMN chepe - YyBCTBO rOpAOCTH 3a
POCCHUHCKYI0O XHMHMUYECKYI0 HAyKy, TYMaHW3M,  OTHOIIEHHE K TPYAY,

LIEJIEYCTPEMIIEHHOCTD, CAMOKOHTPOJIb U CAMOOLIEHKA;
B TPYJI0BOH cpepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JanbHel1Iel o0pa3oBaTeIbHON
TPaeKTOPHH;

3) B mo3HaBaTeNbHOM (KOTHUTUBHOM, MHTEJUIEKTYaJIbHOMN) cpepe —MOTUBaIUS yUEHUS,
YMEHHE YIPABIATh CBOEH I103HABATEIBHON AESITEIbHOCTBIO.

MeTtanpeaMeTHBIMH Pe3yJIbTATAMH OCBOCHMSI BHIITYCKHUKAMU OCHOBHOM LIIKOJIBI
IIPOrpaMMBbI 110 XUMHUU SBISFOTCS:

BJIaJICHHE YHUBEPCAIbHBIMH €CTECTBEHHO-HAYYHBIMH CIIOCOOAMU 1€ATEIbHOCTH:
HaOJr0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, yueOHOE UCCIIeI0BAaHKE; TPUMEHEHHE OCHOBHBIX
METO/I0B TIO3HAHUS (CUCTEMHO-UH(OPMALIMOHHBIN aHAIIN3, MOJCTUPOBAHKE) ISl U3YUIEHUS
Pa3JIMYHBIX CTOPOH OKPYKAIOUIEH NEeHCTBUTEILHOCTH,

UCIIOJIb30BaHUE YHUBEPCAIBHBIX CIIOCOOOB EATEILHOCTH 110 PEILIEHHUIO PO0JIEM U OCHOBHBIX

HHTCJJICKTYAJIbHBIX onepaunﬁ: HCIIOJIB30BAHUE OCHOBHBIX MHTCIUICKTYAJIbHBIX onepaunﬁ:



dbopMyIUpOBaHKE TUIIOTE3, aHATU3 U CUHTE3, CPaBHEHHE, 0000IIIEHNE, CUCTEMaTH3alIHsl,
BBISIBIICHHE TPUYHMHHO-CJICICTBEHHBIX CBSI3€H, IOMCK aHAJIOTOB;

YMCHUEC 'CHCPUPOBATHL UACU U ONIPCACIIATL CPCACTBA, HeO6XOI[I/IMBIC IJIg UX peain3aluu,
YMCHUC OIMPCACIIATh LUCIIN U 3aJa4r ACATCIBHOCTH, BBI6I/IpaTB CpCAcTBa pcajindali LCIU U
NPUMEHSTH UX Ha MPAKTHKE; UCIIOJIb30BAaHUE PA3JIUYHBIX HCTOUHUKOB JUISI IOJTYYCHUS
XUMHYECKON HH(DOpMAIUH.

IIpenmMeTHBLIMHU pe3yJIbTATAMH OCBOCHHSI BHIITYCKHUKAMU OCHOBHOM IIKOJIBI IIPOTPAMMBI TI0
XHUMHU ABJISAKOTCA:

1. B nosHaBatenbHOU chepe:

- JlaBaTh OIPeJIEJIEHUS] U3yUCHHBIX MOHATHH: BEIIECTBO (XUMUYECKUI SJIEMEHT, aTOM,
MOH, MOJIEKYJIA, KPUCTAJIMYECKAs PEIIETKA, BEUIECTBO, IIPOCTHIE U CI0KHBIE BELIECTBA,
XUMHU4YecKast (PopMyIia, OTHOCUTENIbHAS aTOMHAsI Macca, OTHOCUTENIbHAs MOJIEKYJIIpHAs Macca,
BAJICHTHOCTh, OKCH/IbI, KUCJIOTBI, OCHOBAHUsI, COJIN, aM(pOTEPHOCTb, UHIUKATOP,
HNEepUOIMYECKUI 3aKOH, IEPUOJUUECKasi CUCTEMa, IepuoIudecKas TablIuLa, U30TOIBL,
XUMHYECKAsI CBSI3b, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, JIEKTPOJIUT); XUMUUECKAs]
peakuus (XMMUYECKOE YpaBHEHHE, T€HETUYECKasl CBSI3b, OKUCIIEHNE, BOCCTAHOBIIEHHUE,
AIIEKTPOIUTUYECKAs AUCCOLUALIMS, CKOPOCTh XUMUYECKOM peakiun);

- ¢bopmynupoBate nepuoauueckuii 3akon J[.M. MenzeneeBa u packpbIBaTh €ro CMbICI;

- ONMCBHIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSTENBHO MTPOBEACHHBIE JKCIIEPUMEHTBHI,
MCIIOJIB3YS JIJISl 3TOT0 €CTECTBEHHBIN (PYCCKHI, POJIHOM) A3bIK U S3bIK XUMHH;

- ONMCBIBATH U PA3JINYaTh U3YYCHHBIEC KIIACCHI HEOPTaHUYECKUX COCAUHEHUM, IIPOCTBIE U
CJI0’KHBIE BELIECTBA, XMMUYECKUE PEAKLIUH;

- KJIaCCU(UIUPOBATh N3yUE€HHbIE OOBEKTHI U SBIICHUS;

- Ha0J10/1aTh AEMOHCTPUPYEMBIE U CAMOCTOSITENILHO MPOBOIUMBIE OIBITHI, XUMUYECKHE
peaKIMu, MPOTEKAIOLINE B IPUPOE U B OBITY;

- JieNaTh BHIBOJBI M YMO3AKIIIOUSHHS U3 HAOIIOIEHUH, U3YUYEeHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, IPOTHO3UPOBATh CBOMCTBA HEM3YYEHHBIX BELIECTB IO AHAJIIOTMH CO
CBOMCTBAMM M3YyYEHHBIX;

- CTPYKTYpUPOBATh U3YUECHHBIH MaTepHal U XMMHUYECKYI0 HH(POPMALIHIO, TOTYYEHHYIO

H3 IpYTruxX NUCTOYHUKOB,

- MOJEIUPOBATh CTPOCHUE aTOMOB JIEMEHTOB IIEPBOTO - TPETHETO NIEPUOIOB, CTPOCHUE
IIPOCTEUIINX MOJIEKYII.

2. B neHHOCTHO-OpHEHTAMOHHON cdepe:

- aHATM3UPOBATH U OLICHUBATH TOCIEICTBUS JIJIs1 OKPYIKAIOIIEH CpeIbl OBITOBOU U

MIPOM3BOJICTBEHHOM JICSITEIIbHOCTH YEJIOBEKA, CBI3AaHHOM ¢ MepepabOTKO BEIIECTB;



- Pa3bACHATH Ha MPUMEpax (MPUBOJUTH IPUMEPHI, TIOITBEPKIAIOIIKE) MaTepUATHHOE
€JMHCTBO ¥ B3aHMOCBS3b KOMITOHCHTOB KHBOW W HESXKMBOW IIPUPOJIBI U YSIIOBEKA KaK BAKHYIO
YacTh DTOI0 €QUHCTBA,;

- CTPOUTH CBOE TIOBEJICHNE B COOTBETCTBHH C MIPUHIIMIIAMU OSPEKHOTO OTHOIICHHS K
IPHUpOJIC.

3. B tpynosoii chepe:

- IJIJAHUPOBATh U MPOBOAUTH XUMHUUECKUM SKCIIEPUMEHT;
- HCIIOJIB30BAaTh BEILIECTBA B COOTBETCTBUHU C UX IIPEIHA3HAYCHUEM U CBOMCTBAMU,
OIMCAaHHBIMU B UHCTPYKIUAX 110 IPUMEHEHHUIO.

4, B cdhepe 6e300aCHOCTH KUBHENESITENbHOCTH:

- OKa3bIBaTh IMEPBYIO ITOMOIIB IIPH OTPABJICHUAX, OKOT'aX U JPYIrux TpaBMax, CBA3aHHBIX

C BEILIECTBAMU U JIaOOpaTOPHBIM 000PYOBAHUEM.

9 knacc (BTOpOii roa o0yueHust)
JIMYHOCTHBIMH pe3yJIbTaTaMM M3y4YCHUS IPeaMeTa « XUMUs» B 9 Kiacce SBISIOTCS
CIIIYIOIIIE YMEHHUS:
Oco3HaBaTh €IUHCTBO U LIEJIOCTHOCTh OKPY’KAIOIIEr0 MUPA, BOZMOKHOCTH €T0
MO03HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JTIOCTH)KEHUH HaykH. [TocTeneHHo BhICTpanBaTh
COOCTBEHHOE IIEJIOCTHOE MHPOBO33PEHUE:
0CO3HaBaTh MOTPEOHOCTH ¥ TOTOBHOCTH K CaMOOOPa30BaHMUIO, B TOM YHCIIE M B PAMKaxX
CaMOCTOSITENIbHON JAEATENbHOCTH BHE LIIKOJIBI; OLIEHUBATh KU3HEHHbIE CUTYAIMH C TOUKH
3peHust 6e30MacHOro 00pasa )KU3HU U COXPAHEHUS 3710POBBS;
OILIEHUBATh YKOJIOTUIECKUN PUCK B3aMMOOTHOIICHUH YEIIOBEKa W IPUPOIBI.
BeiOupats MOCTYIKH, HalleIEHHBIE Ha COXpaHeHHe U OepeXHOe OTHOIICHUE K PUPO/IE,
0Cc00EHHO KMBOH, H30eras POTUBOMOIOKHBIX OCTYIKOB, TOCTENIEHHO Y4ach U OCBaUBast
CTpPATETHIO PAIIMOHAIBHOTO TPUPOIONIOIB30BaHHUS.
CpencTBOM pa3BUTHS JIMIHOCTHBIX PE3YJIBTATOB CITYKAT YU€OHBIN MaTeprat v MPOAYKTHBHBIC
3a7aHns yueOHWKa, HalleJIeHHbIE Ha 6-10 JTMHHUIO Pa3BUTHS — YMECHUE OIEHUBATH TTOBEJICHHE
YeJI0BEKa C TOUKH 3pEHHsI XUMUYECKON 0€30IaCHOCTH M0 OTHOLIEHUIO K YEJIOBEKY M MIPUPO/IE.
MeTanpeaMeTHBIMH pe3yJibTATAMHU U3YUYEHUS Kypca «XUMUs» ABIsieTCs (OpMUPOBAHKE
YHHUBEpCcaJIbHBIX yueOHbIX neiictuil (Y'Y I).
PeryastuBubie YY/I:
CamocTosTenbHO 0OHAPYKHUBATh U POPMYIUPOBATH YUEOHYIO TPOOIEMY, OTIPEIEITh LENb
y4eOHOIl e TeTbHOCTH, BEIOUPATh TEMY MIPOCKTA.
BeiBurate Bepcuu pemieHus npoosieMsl, 0CO3HaBaTh KOHEUHBIN pe3ybTaT, BBIOMpPaTh U3

MPEATOKEHHBIX U UCKATh CAMOCTOATCIIBHO CPEACTBA JOCTHIKCHUS LCIIN.



CocTaBnaTh (MHIMBHIYAIBHO WU B TPYNIIE) IUIAH PEIICHUS TPOOIEMBbI (BBITTOJTHCHHS
MIPOCKTA).

Paboras no miany, cBEpSTh CBOM JACHCTBUS C LENbIO U, IPH HEOOXOAUMOCTH, UCIIPABIIATH
OLIMOKH CaMOCTOATENBbHO. B inanore ¢ yunreneM COBEPIICHCTBOBATH CAMOCTOSITEIBHO
BbIpa0OTaHHbIE KPUTEPHUU OIICHKH.

CamocTosaTeapHO 00HAPYKUBATh U POPMYIUPOBATH IPOOIEMY B KJIIACCHOM U
MHAMBUYaJIbHON y4eOHO 1eATENbHOCTH.

BriiBurars Bepcuu perieHus npo0ieMbl, 0CO3HaBaTh KOHEUHBIN Pe3yNIbTaT, BEIOUPATh U3
MPEJJIOKEHHBIX U UCKATh CAMOCTOSITENIbHO CPEACTBA JOCTUKEHUS 1IEIIH.

CaMocCTOATEILHO OCO3HABATH MIPUUMHBI CBOETO ycIiexa WM HeyCIlieXa U HaXOAUTh CIIOCOOBI

BbIXO/Jla U3 CUTyalluu HCYCIICXaA.

CpenctBoM (hopMHUPOBaHUS PETYISTUBHBIX Y'Y [l ciayKaT TEXHOJIOT s TPOOJIEMHOr0 1Manora
Ha 3Tare U3y4yeHHsl HOBOI0 MaTepHaja U TEXHOJIOIHsI OLIEHUBaHUS 00pa30BaTeIbHbIX
JOCTHXEHUH (yueOHBIX YCIIEXOB).

ITo3znaBarenbHble YY/I:

AHanm3upoBaTh, CPaBHUBATH, KJIACCU(PULIUPOBATH U 00001IaTh (aKThl U ABJICHUS. BBIABIATH
IIPUYUHBI U CIEICTBUS NPOCTHIX sIBIEHUN. OCYIIECTBIIATE CPABHEHHUE, CEPUALIAIO U
KJIaCCU(UKALIMIO, CAMOCTOSITENIbHO BBIOMpPAsi OCHOBAHUS U KPUTEPUU JJISl yKa3aHHBIX
JIOTUYECKUX OIepalfii; CTpOUThH KJIaCCU(UKALIMIO HA OCHOBE IUXOTOMHUYECKOIO JieJieHus (Ha
OCHOBE OTpULIAHUS).

CTpouTh J10rM4ecKoe paccyKIeHUE, BKIIOYAOIIEE YCTAHOBIEHNE IPUUNHHO-CIIEICTBEHHBIX
cBs3eil. Co3iaBaTh CXeMAaTUYECKUE MOJIENIN C BBIJIEJIEHUEM CYILIECTBEHHBIX XapaKTEPUCTUK
00BEKTA.

CocTaBiATh TE€3UCHI, pa3IMYHbIE BU/IbI UTAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBbIBaTh
UH(OPMALIKIO U3 OJTHOTO BU/IA B APYTroi (TabIHILy B TEKCT U IIp.).

BbruuTeiBaTh BCE YPOBHU TEKCTOBOM MH(OPMALIUH.

YMeTh onpenensiTe BO3MOKHbBIE HCTOUHUKHA HEOOXOIUMBIX CBEACHUN, IPOM3BOAUTH MTOUCK
UH(OpMaIINH, aHATU3UPOBATh U OLICHUBATh €€ TOCTOBEPHOCTb.

YMeTh UCTI0Ib30BaTh KOMIIBIOTEPHBIE U KOMMYHHMKAI[MOHHBIE TEXHOJIOTMH KaK HHCTPYMEHT
JUTSL TOCTUYKEHUS CBOMX Iiesiel. YMeTh BHIOMpaTh a/IeKBaTHbIE 33/1a4u€ HHCTPYMEHTAaJIbHbIE
IIPOrPaMMHO-AIIIaPATHBIE CPEACTBA U CEPBUCHI.

Kommynunkatusubie YY/I:

CaMocTosITeIbHO OPraHU30BHIBATh YUeOHOE B3aMMOICHCTBHE B TPYIIIE (ONpPEAesaTh 001IHe
LIeJIU, paclpesensaTh POJIU, JIOrOBapUBaThCs APYT C APYTOM U T.11.).

OtcTanBas CBOIO TOUKY 3pEHUSs, IPUBOAUTH apTyYMEHTHI, MOATBEPKAAs UX (paKTaMu.



YMeThb B3MISIHYTh HAa CUTYalMIO C MHOM MO3ULUU U JOTOBAaPUBATHCS C JIFOJbMHU NHBIX

TIO3UIINH.

CpenctBoM (hOpMUPOBaHHUS KOMMYHHKATUBHBIX Y'Y [ CITy’KaT TEXHOIOTHS MPOOIEMHOTO

quanora (moOyKIAroIHiA U TTOABOSIINN JUAJIOT) B paboTa B MaJIbIX TPYIIAX, TAKKE

HCIIOJIb30BAHNE HA YPOKAX JIEMEHTOB TEXHOJIOTMH NPOAYKTUBHOIO YTCHHUS.

IIpeaMeTHBIMM pe3yJIbTATAMM U3YUYECHUS IIPEAMETA «XUMHUS» ABIISIFOTCS:

1. B no3naBaresibHOM cepe:

JlaBaTh ONPEACIICHUS U3YUCHHBIX MIOHATUN: «XUMHYECKUM JIEMEHTY, «aTOM», KUOHY,

«MOJIEKYJIa», «IIPOCTHIE U CIIOKHBIE BEIIECTBAY, «BELIECTBO,

«xumudeckas Gopmynay, «KOTHOCUTEIbHAs aTOMHAs Maccay, «OTHOCUTENbHAS MOJIEKYJIApHas

Maccay, «BAJICHTHOCTBY, «CTENEHb OKUCIICHUS,

CKpUCTAJNIMYECKAsT PElIeTKa»,  «OKCHIABDY,  «KHCJIOTBDY, «OCHOBAHUS, «COINY,
«aM(OTEpPHOCTHY»,  «HHIUKATODPY, KIIEPUOJUUYECKHI 3aKOH»,

«repuoudeckas TabIuIay, «KA30TOMbLY, «XUMUYECKAs CBI3bY, «IIIEKTPOOTPUIIATEIHLHOCTEY,

«XHUMUYECKAs PEAKIUA», «<XUMUYECKOE YPABHEHUEY,

«TEHETUYECKAs CBS3b», KOKHCICHUEY, «BOCCTAHOBIICHUEY, «IJIEKTPOJIUTHYECKAS

JHCCOLMALMA», KCKOPOCTh XUMUUECKON PEAKIIMN»; OIUCATh IEMOHCTPALMOHHbIE U

CaMOCTOATENIBHO MPOBEACHHBIE XUMUYECKUE IKCIIEPUMEHTBI;

ONKMCHIBATH U PA3IMyaTh U3YUYECHHBIE KJIACCHl HEOPTAHUYECKUX COCTMHEHUMN, TPOCTHIE U

CJIO’KHBIE BEIIECTBA, XUMHUYECKUE PEAKIINU; KIIACCUPUITUPOBATH U3YUCHHbIE O0BEKTHI U

SBJICHHUS;

JIeNIaTh BBIBOJIBI U YMO3AKIIOUEHHUS U3 HAOMIOICHUH, N3yYCHHBIX XUMUYECKHIX

3aKOHOMEPHOCTEN, IPOTHO3UPOBATh CBOMCTBA HEN3YUYEHHBIX BEIIECTB 110 aHAJIOTUU CO

CBOMCTBAMM M3YYEHHBIX;

CTPYKTYpUPOBATh U3YYCHHBIN MaTepuall U XUMHUECKYIO HHPOPMAIUIO, TOTYYEHHYIO U3

JPYTUX UCTOYHUKOB; MOJIEIUPOBATH CTPOCHUE aTOMOB 3JIEMEHTOB 1-3 mepuoi0B, CTpOECHHE

IMPOCTBIX MOJICKYII;

2. B neHHOCTHO - OpHeHTalluOHHO¥ cdepe:

aHAJTM3UPOBATh U OLIEHUBATH MOCIEICTBHS Ul OKPY’KaloIIel cpeabl ObITOBON U
MIPOM3BOJICTBEHHOH JIEATEITHHOCTH YEJIOBEKa, CBI3aHHOM C repepaboTKOMN BEIIEeCTB;

3. B TpynoBoii cepe:

MMpOBOAUTDH XUMHYECKUU OKCIICPUMCHT,

4. B cepe Ge30macHOCTH KU3HEAESITETbHOCTH:

OKa3bIBaTh TIEPBYIO MTOMOIIb IIPU OTPABIICHHSIX, 0KOTaX U APYTHX TpaBMaX, CBSI3aHHBIX C

BEIIIECTBAMH M JJAOOPATOPHBIM 000PYI0BAHUEM.



. XUMHUYECKON CUMBOJIMKU: 3HAKOB XUMHUYECKHX 3JIEMEHTOB, (DOPMYIT XUMUYECKHX
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

. BOXHEHIIMX XUMUYECKUX TOHATHN: XUMUYECKUH DIIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHTEJIBHBIE ATOMHAsI U MOJIEKYJISIPHAsI MacChl, NOH, XUMHYECKas CBA3b, BELIECTBO.
KJIacCH(UKalKs BEUIECTB, MOJIb, MOJIIpHAsl Macca, MOJISIPHBINA 00BbEM, XUMUUECKast peaKius,
KJIacCU(UKALUS PEAKIH, SIEKTPOJIUT U HEIJIEKTPOIIUT, HIEKTPOIUTHIECKAs TUCCOLIUALINS,
OKHCIIUTENb U BOCCTAHOBUTEIIb, OKUCICHUE U BOCCTAHOBIICHHUE;

. OCHOBHBIX 3aKOHOB XMMHHU: COXPAHEHMS MAaCChl BEIIECTB, IOCTOSIHCTBA COCTABA,
MIEPUOIUYECKHI 3aKOH;

. Ha3bIBaTh: XMMUYECKHUE AJIEMEHTbI, COEIMHEHHS U3YUYECHHBIX KJIACCOB;

. OOBSICHATH (PU3UUECKUI CMBICT aTOMHOTO (ITOPSAKOBOT0) HOMEPa XMMHUYECKOTO
AJIEMEHTA, HOMEPOB I'PYIIIIBI U IEPHUOAA, K KOTOPBIM 3JIEMEHT IIPUHAUIEKUAT B IIEPUOANYECKON
cucreMe J1.1. MenneneeBa; 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB B IIpeieiax
MaJIbIX IEPUOJIOB U IJIABHBIX MOATPYII; CYIIHOCTh PEAKIMil HOHHOTO 0OMEHa;
*XapaKTepHU30BaTh: XUMHUUECKHUE IEMEHTHI (0T BOJAOPO/A /10 KaJlbIMsl) HA OCHOBE UX
10JIO’KEeHUs B nepuoauueckoit cucreMe .M. MenneneeBa u oco- 6EHHOCTEH CTPOEHUSI UX
aTOMOB; XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKHUX BEILECTB;

. OIIpeJIeNIATh: COCTAaB BELIECTB MO UX (popMyiam, MPUHAAIIEKHOCTD BEIIECTB K
ONPEIEIEHHOMY KJIACCY COETMHEHUH, TUIBI XUMUYECKUX PEAKLINN, CTENIEHb OKUCIECHUS
AJIEMEHTA B COCIMHEHUSX, TUIl XMMUYECKOM CBS3M B COCIMHEHHUSX, BOBMOXKHOCTb IIPOTEKAHUS
peaxkuuii

HMOHHOT0 0OMeHa;

COCTaBJIATh: (POPMYJIbI HEOPTaHUYECKUX COEIMHEHUIN U3yYEHHBIX KIaCCOB; CXEMbI CTPOCHHUS
aToMOB TepBbIX 20 351eMeHTOB nepuoandeckoit cucremsl [[.11. MeHneneeBa; ypaBHEHUS
XUMHUYECKHUX PEAKIIUI;

. o0pamaTbcsi ¢ XUMUYECKON TOCY10M U TaGOpaTOPHBIM 000PYAOBaHHEM;

* BBIUMCIISITH: MACCOBYIO JIOJII0 XUMHUYECKOTO 3JIEMEHTa HO (pOopMyJie COeIMHEHNUS; MAaCCOBYIO
JIOJTIO BELIECTBA B PaCTBOPE; KOJIMYECTBO BEUIECTBA, 00BEM MJIM MACCY 1O KOJIUYECTBY
BEIIIECTBA, 00BEMY HIIM MACCEe peareéHTOB WK MPOIYyKTOB PEaKIUH;

Hcnonb3oBanue Npruo0peTeHHBIX 3HAHUI U YMEHHMI B IPAKTHYECKOH AeATEeJbHOCTH U
NMOBCEeIHEBHOM KU3HM JJIs1:

6e301MacHOro 00paleHus ¢ BEUIECTBAMH U MaTepHaliaMi; SKOJIOTHYECKH TPaMOTHOTO
IIOBEJICHUS B OKPYKAIOIIECH Cpe/ie; OLICHKU BIMSAHUS XUMHUUYECKOTO 3arpA3HEHUS OKPYKAIOIIEeH
CpeZbl Ha OPraHu3M YeJI0BEKa; KpUTHUECKOW OLIEHKH MH(OpMaIK O BELIeCTBaX,
UCIOJIb3YEMBIX B OBITY; IPUTOTOBJIEHHUS PAaCTBOPOB 33JJaHHON KOHIICHTPAIUH.

nosioxenue meramios B [1.C.; METaJUIMYECKas CBA3b, METAIUINYECKAS] KPUCTAIINYECKAS

pemeTka; pu3nuecKue CBOMCTBa METAIIOB.



o011re XMMHUYECKHe cBoiicTBa Me: B3anmozelicTerue ¢ HeMe, BOIOH, KHCIOTaMHM, COJISIMH.
KJIaCCU(PMKAIIMIO CTUTABOB HA OCHOBE YEPHBIX (YyT'YH M CTaJIb) U IBETHBIX METAJIJIOB,
XapaKTePUCTUKY (DU3UIECKUX CBOMCTB METAJLIOB. OCHOBHBIE CIIOCOOKI monydeHust Me B
MPOMBIIUIEHHOCTH.

BaKHEHIIINE COSIMHEHUS IMESJTOYHO3EMENILHBIX METAJIJI0B

XHMHYECKHE CBOMCTBA aJIOMUHMA, JKeje3a.

0OBSCHATH 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB-METAJJIOB B IIPeJieyiaX IrIIaBHbIX
MOJTPYIII; XapaKTEPU30BaTh CTPOSHUE U OOIIME CBOWCTBA METAILJIOB;

OINKMCHIBATh CBOMCTBA BBICHINX OKCHJIOB 3JIEMEHTOB-METAJJIOB U COOTBETCTBYIOIIMX UM
OCHOBAHMI; OMMCHIBATH PEAKIIMM BOCCTAHOBJICHUSI METAJJIOB U3 UX OKCHUJIOB;
XapaKTepU30BaTh YCIOBUS M CIIOCOOBI MIPEAYIPEKACHUS KOPPO3ZUH METAILIIOB;
XapaKTepU30BaTh CBOWCTBA U 00JIACTU MPUMEHEHUSI METAITTMYECKUX CIUIABOB;

COCTaBJISITh CXEMbI CTPOCHHUS aTOMOB 3JIEMEHTOB-METAJIIOB JINTUS, HATPUSI, MarHus,
ATFOMUHMS, KK, KaJTbITHU);

- OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIECMEHTOB-METAIIOB B Ipeiesiax
IJIABHBIX MOATPYII; XapaKTepU30BaTh XUMHUECKHE CBOMCTBA METAJIOB U UX COCTUHEHUI;
ONUCHIBATh CBSA3b MEXIY COCTABOM, CTPOCHUEM, CBOMCTBAMHU BEILIECTB-METAIIJIOB U X
MIPUMEHEHUEM;

-HCTIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHHS B IPAKTUUYECKOMN JACATEIBHOCTU U
MOBCETHEBHOM KU3HU: JIsl 6€30macHOro oopaiieHus ¢ Me, 3K0JI0rHYecKd rpPaMOTHOTO
MOBE/ICHUS B OKPYKAIOIIEH cpelie, KpUTUUECKOM OIeHKH MH(POPMAIIUH O BEIIECTBAX,
UCTIONIE3YEMBIX B OBITY

3aMrChbIBaTh YPABHEHHUS peaklnil B3aumoiercteus ¢ HeMe, kucnoramu, coysiMu, UCOJIb3Yst
ANEKTPOXUMUYECKHUH Pl HATIPsHKEHUsT Me 11 XapakTePUCTUKA XUMUYECKUX CBONCTB
OTHCHIBATh CBOMCTBA U 00JIaCTU MPUMEHEHHUS PA3IMYHBIX METAJUIOB U CIJIABOB COCTABIISTh
CXEMY CTPOCHHS aTOMa JKeJe3a;

3aMUChIBaTh YPaBHEHUS PEaKINil XUMHUECKUX CBOMCTB xene3a (OBP) c oOpa3zoBanuem
COCTMHEHUH C Pa3IMYHBIMH CTETICHSIMU OKUCIICHUS; ONIPENCIISATh COSAMHEHUS, COJIepIKAIINe
nonsl Fe2+ u Fe3+ ¢ moMomibo KaueCTBEHHBIX peakuit

o0palarTecsi ¢ XMUMAYECKOU MOCY0N U TabOpaTOPHBIM 000PYIO0BaHUEM; PACITIO3HABATH
OTIBITHBIM TTYTEM COCTMHEHUSI METAIL.

nonoxenue Hemetayios B [1.C. JI.M1.Menneneena;

ATOMHBIEC XapaKTEPUCTUKU FJIEMEHTOB-HEMETAINIOB, IPUYMHBI U 3aKOHOMEPHOCTH UX
M3MEHEHUS B IEPUOJIAaX U TpyMIax;

-0COOCHHOCTH KPUCTALTMYECKOTO CTPOSHUS HEMETAJIJIOB;

-CTPOCHHE aTOMOB-HEMETAJIIOB, (PU3MYECKHE CBOMCTRA.



- CTPOEHHUE aTOMOB T'aJIOI€HOB, CTETNIEHN OKUCIICHUS, (PU3MUECKUE U XUMUYECKHE

CBOMCTBA.

-CBOICTBA CEPHOI KUCIIOTHI B cBETE npeacrasieHuit TO/L;

-OKHUCJIUTENIbHBIE CBOMCTBA CEpHON KUCIOTHI B cBeTe OBP;

-KaueCTBEHHYIO PEaKIHIO Ha CYyb(aT-HOH.

-(pusnueckue U XUMHUYECKHE CBOWCTBA a30Ta;

-KpYroBOpOT a30Ta B IIPUPOJE.

-CTPOEHUE MOJIEKYJIbl AMMHAKA;

-TOHOPHO-AaKLENTOPHBIM MEXaHU3M 00pa30BaHMs CBA3U B MOHE AMMOHHS;

-CBOMCTBA aMMMAKa;

-CITIOCOOBI MOJTyYEHHS U PACIIO3HABAHUS aMMHAKa

- CBOMCTBA KMCIIOPOJHBIX COEAMHEHUIN a30Ta U a30THOM KUCIIOTHI KAK OKUCIIUTEIIA.
- XapaKTepU30BaTh CBOMCTBA yIVIEPOJa U 3JIEMEHTOB MTOATPYIIIBI YIIepoaa

- CBOMCTBA, 3HAYCHUE COCIMHEHUN YIJIEpOJia U KPEMHHUS B )KUBOM U HEXXUBOU IIPUPOJIE.

-COCTaBJIATh CXEMBbI CTPOEHHUS aTOMOB XMMUYECKUX 3JIEMEHTOB -HEMETAJUIOB;

-J1aBaTh XapaKTEPUCTUKY JIEMEHTaM-HEMETAJUIaM Ha OCHOBE UX noJioxkeHus B [ICX0O;

-00BACHATH CXOACTBO U PAa3IMUKE B CTPOSHUH aTOMOB 3JIEMEHTOB-HEMETAJIJIOB,

- OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMUYECKHUX 3JIEMEHTOB-

HEMETAaJUIOB;

- XapaKTepU30BaTh XUMUYECKHE FIEMEHThI-HEMETAIIIBI MAJIBIX IIEPUOIOB;

- ONMCBIBATH CBOMCTBA BBICIIMX OKCHUJIOB XMMUYECKUX 3JIEMEHTOB-HEMETAIIJIOB MaJIbIX

NEPUOJIOB, a TAKXKE OOIIME CBOICTBA COOTBETCTBYIOIIUX UM KHCIIOT;

-CpaBHMBATh HEMETAJUIBI C METAJNIAMHU

- COCTABJISITh CXEMBI CTPOECHHSI ATOMOB T'AJIOT€HOB;

-Ha OCHOBAHUU CTPOEHUS aTOMOB OOBACHATh U3MEHEHUE CBOMCTB I'aJIOT€HOB B IPYIIIIE;

-3aIMCBIBATh YPAaBHEHUS peakluil ¢ Touku 3peHust OBP

-XapaKkTeprU30BaTh XUMHUUYECKHE DJIEMEHTHI OATPYIIIBI CEPHI;

-3aIIMChIBAaTh YPABHEHUS XMMUYECKUX PEAKIIUI B MOJIEKYJIIPHOM U € TOUYKH 3peHnust OBP

- OIMCHIBATh CBOMCTBAa aMMHakKa ¢ ToukH 3peHust OBP u ero ¢gusmnonorunyeckoe

BO3JICUCTBUE HA OPTAHU3M

- oOpamaThCsi ¢ XUMHUYECKOW MOCyI0i U 1ab0paTOpHBIM 000pYI0BaHUEM;

-[10JIy4aTh U COOMpPATh AMMHAK;

-pacro3HaBaTh ONBITHBIM ITyTEM aMMHAK

- COCTABJIAATh CXEMBI CTPOCHHS ATOMOB 3JIEMEHTOB IOATPYIIIBI YIJIEpPOaa

- COCTaBJIATh (POPMYJIBI COEIMHEHHUH YIIIepoAa U KPEMHUS, HIUTIOCTPUPYIOIINE CBOWCTBA

KapOOHATOB M CHJIMKATOB



-pacro3HaBaTh pacTBOPBI KMCIIOT U LIEI0YEH, XJIOpU -, cylb(daT-, KapOOHAT-MOHBI U HOHBI
aMMOHHUSI;

- ONMCBIBATh XUMHUYECKOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI KAK CIIEICTBUE
IPOM3BOJICTBEHHBIX MPOILIECCOB, CIIOCOOBI 3aIIUTHI OT 3arPsS3HEHUI HCIIOIB30BATh
npUOOpETEHHbBIE 3HAHUS U YMEHHUS B IIPAKTUYECKOH e TeIbHOCTH U IOBCEAHEBHOM KU3HU
JUISL:

00BSICHEHUS! XUMHUUECKUX SIBJICHUH, IPOUCXOAAIINX B PUPOJIE, OBITY U Ha MIPOU3BO/ICTBE;
HKOJIOTMYECKU I'PaMOTHOI'O IIOBEIEHUS B OKPYKAIOIIECH CPELIE;

OLICHKH BJIMSHUS XMMHYECKOT'O 3arpA3HEHMsI OKPYIKAIOLIECH Cpeibl Ha OPraHu3M YeJIOBEKA U
JpyTUe KUBbIE OPTaHU3MBbl; O€3011aCHOI0 OOpAIeHUs C TOPIOYUMHU U TOKCUYHBIMHU
BEILIECTBAMH, JIAOOPATOPHBIM 000pPYyI0BaHHEM;

KPUTUYECKOH OLEHKH JIOCTOBEPHOCTH XUMHUECKOM MH(POPMALINH, IOCTYIAIONIEH U3 pa3HbIX

HNCTOYHHKOB.

COJAEP)KXAHME ITPOI'PAMMBbI
(136 yacos)

8 ki1ace

Ne | Ha3panue pazaena | KoiuvectBo | Coaep:kanue

4acoB
1 | IlepBonauanshele | 16 ITpenmer xumun. OCHOBHBIE OHATHUS U TEOPUU
XUMHUYECKHE xumud. [IpeBpamenns Bemects. dusnueckue u
TTOHSATHSI. XumMHu4ueckue spineHus. Kparkue ceeeHus o

VCTOPHUHM Pa3BUTHUSA XUMUHU. ATOMBI. MOJIEKYJIBI.
XUMHUYECKHUE JIEMEHTbl. XUMUYECKUE 3HAKH.
Cucrema XUMHUYECKHUX JIEMEHTOB

A .MenneneeBa. Xummnueckue GopMybl.
IIpoctsle u cnoxHeie BeniecTBa. OTHOCUTENIBHAS
aTOMHasi ¥ MOJIEKYJIsipHasi Macchl. MaccoBast 10151
AJIEMEHTOB B BEIIECTBAX. XUMUS — 4aCTh
ecTecTBo3HaHMs. BBoaHbIN nHCTpYyKTax. [Ipeamer
xumuu. Bemecrsa. Ponps xummun

B )KM3HHU 4YCJIOBCKA.




Baxxneiinie
MPEICTaBUTEIN
HEOPraHUYECKUX

BEILIECTB.

16

KonuyecTBeHHBIE OTHOIICHHS B XUMUHU.

Bosnyx u ero cocras. Kucnopoa. [Tonydenue,
coOupaHue U pacro3HaBaHue kuciaopoa. OKcubl
Bonopona. [Tonyuenue, cobupanue u
pacniozHaBanue Bojaopoja. Kucinorsl. Comnu.
KonmuecTBo BemecTBa. MosipHBII 00bEM Ta30B.
Pacuérbl mo xumuueckuM ypaBHeHusM. Bona.
OcHoBanus. PactBopel. MaccoBast 1075
pacTBOpEéHHOTO BemiecTa. [Ipurotosienue
pacTBopa ¢ 3aJaHHOKW MAacCOBOM J0JIEH

paCTBOpéHHOFO BCIICCTBA.

OcHoBHBIE KITacchl | 8 Oxcupl, uX Kiaccu(HuKaus 1 XHMAYECKHE
HEOPraHUYECKUX cBoiicTBa. OCHOBaHUS, UX KJIacCU(PUKALUS U
COCIMHEHUM. XUMHUYECKHE cBoicTBa. KUCIoThI, NX
KJlaccupuKanus u xumudeckue cpoiictsa. Coinu,
UX Kiaccu(uKalus U XMMUYECKHe
cBoiicTBa. ['eHeTHUECKas CBA3b MEXKAY KIacCCaMH
HEOpPraHMYECKUX COEANHEHNN. Penenne
AKCIIEPUMEHTAJIbHBIX 33/1a4 M0 TeMe «OCHOBHbIE
KJIACChl HEOPTaHUYECKUX COCUHEHUI.
ITepnonnueckuit Crpoenue aToma.
3aKOH U EcrecTBeHHBIE CEMENCTBA XUMHYECKHUX JIEMEHTOB.
NepHoOaNYECcKas AmoporepHocTb.  OTKpBITHE  MEPHOIHUYECKOTO
cucrema 3aKOHA JN. MeHeneeBsim. OcHoBHbIE
XUMHYECKHX CBEJICHUS 0 CTPOECHHUH aToma.
anemeHnToB J[.1. Crpoenue AIIEKTPOHHBIX 000JI0UEK
Menpeneesa. atoMoB. llepuoanueckas cucremMa XUMHYECKHX
anementoB .M. MengeneeBa. XapakTepucTuka
AIIEMEHTA T10 €ro
Xumuueckasi CBs3b. | 8 HonHast xumudeckast CBsI3b. XUMUYECKas CBSI3b.

OKHUCIIUTEBLHO-

KoBasneHTHas HenousspHas ¥ MoJsipHas




BOCCTAHOBUTEJIbHBIE XUMHYECKasl CBSA3b. MeTanueckas XuMu4yecKas
peaxuuu. cBsA3b. CTENEHb OKUCIIEHUS]. - BOCCTAHOBUTEIbHBIE
peaxkuuu.

6 | Xumnueckue 9 Peakunu coenuHenus. Peakuuu — pazinoskeHus.
peakuuu " Peaxkiimu 3amemenunsa. Peakinum oOMena. Metox
XUMUYECKUE anekTpoHHOro Oananca. CocraBieHue ypaBHEHHH
YpaBHEHHS. OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuumii

(1).CocraBnenne  ypaBHEHUH  OKHUCIUTEIHHO-
BOCCTAHOBUTENbHBIX peakiuii (2).I1oaHble HOHHBIE
ypaBHeHus. CoKpaiéHHbIE HOHHBIE
YpaBHEHHUS.
7 | Pezeps 3
9 k1acc
Ne | Haszpanme paznena | KonugectBo Conepxanue
4acoB
1 O06o061eHne 5 Knaccuukanus XuMH4ecKux COeJMHEHUH.
3HAHUMU 1O Kypcy 8 Knaccudpukanus xummueckux peakuuii. CKopocTb
KJ1acca. XUMHYeCKHX peakunid. Karamus .Pemenue
XUMUYECKHE PAcyETHBIX 3aJ1a4 110 XUMUU. TpEeHUHT B
peaKkiuu. COCTABJICHUM YPaBHEHUM peaKkiMil.

2 XuMHyeckue 8 DnekTponuTHdeckas auccoruais. OCHOBHbBIE
peaKkIuu B TOJIOKEHUST ~ TEOPUH
pacTBOpax. ANEKTPOJIUTUYECKON AUCCOLUALINH.

XUMHYECKUE CBOMCTBA KUCIIOT KaK 3JIEKTPOIUTOB.
CBOWCTBA OCHOBAHMI KaK AJIEKTPOJIUTOB.
XUMHUYECKUE CBOMCTBA COJIEN KaK JIEKTPOIUTOB.
I'mpponus cosneli. Pemenue
AKCIIEPUMEHTANIbHBIX 33/a4 110 TeME
«ONEKTPOIUTUYECKAST TUCCOLUALIUSD.
3 Hemeramist u ux 24 OO6mas xapakteprucTruka HemeTayoB. O01mas

COCIMHCHNA.

XapakTepucTHka 31nemMeHToB VIIA-rpynner —
rajjoreHoB. CoequHeHus rajioreHos M3yuenue

CBOMCTB COJISTHOM KUCIOThL XasibKoreHbl. Cepa.




CepoBogaopon u cynbduasl. Kuciopoaabie
COeIMHEHUS cephl.I3yueHne CBOMCTB CEpHOM
kucnoThl. O0IIas XapakTepUCTUKA HIEMEHTOB VA-
rpynmnbl. A30T.AMMmuak. Conu amMmonus.Ilonyuenue
aMMUaKa 1 u3ydeHue ero cBoictB.Kucnopoansie
coenuHeHus azota.Docdop u ero coequHEHUS.
OOm1as xapakTepucTHKa 1eMeHTOB [V A-Tpymnmsl.
VYraepon.Kucinopoaubie coefuHeHUs
yraepoja.llonyyenue yriaekucioro rasa.
KauectBennas peaxius Ha KapOOHAT-UOHBI.
Yraesonopoasl. Kucnopoacoaep:xaine
opraHuyeckue coeauHenus. Kpemuuii u ero
coenuHeHus. CunukaTHas
npomsilieHHOCTb. [ lomyuenue
HeMeTasuioB.[lomyueHrne BaXKHEUIIINX XUMUYECKUX

COE€IUHEHNN HEMETAIJIOB.

Meramiel 1 ux

COCIUHCHNA.

13

OO1m1ast XxapakTepUCTHKA METAJIIOB. XUMUYECKHE
cBoiicTBa MeTaiioB.OO011as XapaKTepUCTUKA
aneMeHTOoB [A- rpynmnbl.O0mias XapakTeprucTuKa
aneMeHTOB ITA-rpynmnbr. JK€cTkoCTs BOZIBI U
CrocoObI €€ yCcTpaHeHUs. ATIOMUHUI U ero
coennHeHus.)Kene3o u ero coenquHenus. Pemenne
AKCIIEPUMEHTAIbHBIX 33/1a4 10
teme «Metamby. Koppo3us MeTamioB u crmocooOs!
3ammThl 0T He€.MeTauisl B mpupose. [lonarue o

METaJUTyprHH.

XUMHS U
OKpYy>Karoast

cpena.

XUMHUYECKUH COCTaB IJIAHETHI 3EMIISI. XUMHUYECKOE
3arpsI3HEHUE OKPYKAIOLIEN CpelIbl U €ro
nocnenctus. OXpaHa OKpy»Karolien cpeabl OT

XUMHYCCKOI'0 3arpsA3HCHU.

O0600menue
3HAHUM 110 XUMUH
3a KypC OCHOBHOMU

IIKOJIBI.
IloaroroBka x

oro.

10

BemecTBa. Xumunueckue peakiuu. OCHOBBI
HEOPraHWYECKON XUMUN. XUMUYECKUE CBOKMCTBA
MPOCTHIX BELIECTB. XUMHUUYECKNUE CBOMCTBA
CJIOKHBIX BellecTB. KauecTBEHHbIE peaKkIuy Ha
MOHBI U HEKOTOpbIE ra3000pa3HbIe BEUIeCTBa

.Pemienne pac4€THbIX 3a1a4 10 XUMUU




Peseps 3

I'paduk JadopaTopHBIX U MPAKTHYECKUX PadoT Kypca «Xumus» 8-9 kiaccsl.

Tema

Jara

8 kiacc

IIpakTnuyeckas padora Ne 1 «IIpaBniia 6e30nacHOCTH M HEKOTOpbIe BUABI padoT B kaOuHeTe

XUMHUN».

IIpakTuuyeckas padora Ne 2 «HaGmronenue 3a ropsiei cBe4oi».

IIpakTuyeckas padora Ne 3 «AHAIU3 NOYBBI».

IIpakTnuyeckas padora Ne 4 «Ilosydyenne, co0upaHue U pacrno3HaBaHHe KHCJIOPOAa».

Hpakrnueckas padora Ne 5 «Ilosyyenue, coOupanue ¥ pacro3HaBaHue BOAOPOAA».

o O | W DN

IIpakTnueckas padora Ne 6 «IIpurorosienune pacrpopa c 3aJaHHON MaccoBOM oJ1ei

PACTBOPEHHOIO BelIeCTBAY.

Ipakrnueckas padora Ne 7 PemieHue skcrniepuMeHTAJIbHBIX 3124 110 TeMe «OCHOBHbIE

KJIACChI HEOPraHUYE€CKUX coeTUHEHHID.

9 kaacc

IpakTnyeckas padora Ne 1 Pemienue 3xcrnepuMeHTANbLHBIX 32124 110 TeMe

((BJICKTpOJ'II/ITH‘leCKaﬂ AUCCoO AU .

IpakTuyeckas padora Ne 2 «M3yyeHue cBOICTB CONSTHON KHCIOTHI».

IIpakTnyeckas padora Ne 3 «M3yueHue CBOICTB CEPHOIi KHCIOTHI».

IIpakTuuyeckas padora Ne 4 «IlosryyeHne aMMHuaKa U U3y4eHHe ero CBOMCTBY.

gl B~ WD

IIpakTnyeckasi padora Ne 5 «IlosryueHne yriekuciaoro ra3a. Kauecrsennas peakuus Ha

KapOOHAT-UOHBD.

IIpakTnyeckas padora Ne 6 « KécTkocTh BOABI U CNOCOOHI €€ yCTPaHEeHUSI».

IIpakTnyeckas padora Ne 7 Pemenne 3KCepUMEHTAJIBHBIX 32/1a4 10 TeMe «MeTalibi».




I'paduk KOHTPOJIBLHBIX PadoT Kypca «XumMusa» 8-9 kiaacchl.

No Tema Jara
8 kiacc
1 Kontpoabnas padora Ne 1 no teme «IlepBoHayajibHble XMMHYECKHE TOHSITHSD).
2 KontpoabsHnas paora Ne 2 no teme «BaxHelinue npeacraBuTe/] 1M HEOPraHMYecKMX
BenlecTB. KosinyecTBeHHBbIE OTHOIIEHUSI B XMMU M.
3 KonTpouabsnas padora Ne 3 no reMe « OCHOBHbBIE KJIACChl HEOPTAHMYECKHUX BeLIECTBY.
4 KourpoabHas padora Ne 4 no teme Ilepuoguyeckuii 3aKoH ¥ nepuoanyecKasi cucreMa
XUMHYecKux daementon JI.U.
Menpeneea. CTpoenune aromay.
5 KonrpoabHnas padora Ne S5 «Xumnueckasi cBsizb. OKUCJIMTEIbHO-BOCCTAHOBUTEIbHbIE
peakuum».
9 kiaace
1 KonrpoabHas padora Ne 1 o teme «XumMu4ecKkHe peakiiu B pacCTBOPax».
2 Kontpoabnast padora Ne 2 «HeMeTalJIbl M MX COeTMHEHHUS.
3 KourpoabHas padora Ne 3 nmo Teme «MeTauibl M X COeIMHEHUSD).
YyeOHO-TeMaTHYECKHH TUIaH
Ne HauMeHoBaHHMe TeMBbI KoanuecTBo KoanuecTBo KoanuecTrBo
4acoB Ha KOHTPOJbHBIX NPAKTHYECKUX/J1a00PaTOPHBIX
u3ydyeHHue pador pador
8 kiace
1 | IlepBoHauadbHEIC 16 1 3
XUMHUYECKHUE TIOHSTHS.
2 Baxueiinume 16 1 3
TIPEeICTaBUTETHN
HEOPTaHWYECKUX BEIECTB.
3 | OCHOBHBIE KIIACCHI 8 1 1
HEOpraHUYEeCKUX
COEJIMHEHUH.
4 | Tlepromudyeckuii 3aKOH U 8 1
TIepHoIUIecKasi CHCTEMa
XUMHUYCCKHUX 3JIEMCHTOB
.. Menneneena.
5 | Xumnueckas CBSI3b. 8 1
OKUCIIUTENBHO-
BOCCTAHOBHTEJILHBIC




peaxuuu.

6 | Xummueckue peaknuu U 9

XUMHUYCCKUC YPABHCHUA.

7 | Pesepm 3

9 knacc

1 O06001eHKEe 3HAHUI 110 5
Kypcy 8 Kiacca.

XuUMHIeCKHe peaknuu.

2 XUMHUYECKUE PEAKINH B 8 1 1
pacTBopax.
3 Hewmeranmsr n ux 24 1 4
COC/IMHEHHUSL.
4 | MeTaisl ¥ UX COEIUHEHUSI. 13 1 2
5 XUMHS 1 OKpY>Karomas 5
cpena.
6 O0o001IeHNEe 3HAHUH TT0 10

XMMHH 32 KypC OCHOBHOM
mkousl. [Togroroska k

oros.

7 Peseps 3

JlaGopaTopHbie paboTHI C UCTIOJIb30BaHUEM 000pyI0BaHus 1eHTpa «Touka pocTay

NabopaTopHbiii onbIT No1. «[lo Kakoi TemnepaTypbl MOXKHO HarpeTb BELECTBOY . . .

NabopaTopHbiii onbIT N2 2. «M3mepeHune TemnepaTypbl KUNEHMA BOAbI C MOMOLLbHO
NabopaTopPHOro TEPMOMETPA U AATUMKA TEMMEPATYPBIN cuvveeerreeerreeerreesrreesseeesseeennnes

NabopaTtopHbii onbiT Ne 3. «OnpeaeneHme TemnepaTypbl NAABAEHUA U
KPUCTANIMBALMMN METAIIAM . e ottt et e et et ettt e e e et et e ee s

NabopaTtopHbii onbiT N2 4. «OnpeaeneHme BOAONPOBOAHOM U ANCTUNNNPOBAHHOWN
BOZLDIM «eeuvteesutteesutteesteeesuseeesuseeesuteeessteessteeessaeassaeesneeenbaeesbaeeaabeeenabaesnnreeens

[leMOoHCTpaunOoHHbIM sKcnepumeHT Ne 1. «BblaeneHne n nornoweHne Tenna — NpusHak
XMMMUYECKOM peakunm»




JleMOHCTPaLMOHHbIN 3KcnepnmeHT Ne 2. «PasnoskeHne Boabl 31eKTPUYECKUM
TOKOMD .etveeeutteeettee sttt esteeesataeeebeeesaeeesaseeeasseeaassaeaasseeasssesnsasesnsseesnsesesnsasesnseeesnseeanns

JeMoHCTpaLUMOHHbIN aKcnepumeHT N2 3. «3aKOoH COXpaHEeHUs MacCbl BELLLECTBY . . . .

JeMoHCTpaLMOHHbIM aKkcnepumeHT N2 4. «OnpeaeneHue coctaBa Bo3gyxa» .. ... ...

MpaKTnyeckana pabota Ne 2. «[Mony4eHrne MeLHOTO KYNOPOCa» . ... vvve v enen...

NabopatopHbii onbIT N2 5. «M3yyeHne 3aBUCMMOCTM PACTBOPMMOCTH BELLLEeCTBA OT
TEMIEPATYPDBID & o vttt ettt ettt e e e e e e e e e

NTabopaTtopHbii onbiT N2 6. «HabnrogeHWe 32 POCTOM KPUCTANIIOBY .. oo v v e enn ..
NabopaTopHbiit onbIT N2 7. «MepecbilweHHbI pacTBop» .

MpakTuyeckas pabota Ne 3. «OnpeaeneHne KOHUEHTPALMN BELLECTB
KONOPUMETPUYECKMM METOLOM MO KaNMBPOBOYHOMY TPAPUKY» . . oo e e en e

NTabopaTtopHbii onbIT N2 8. «Pa3noKeHNe KPUCTANIOTUAPATAD . o v v e en .

MpaKTnyeckana pabota Ne 4. «OnpegeneHne pH pacTBOPOB KMCNOT U LLENoYen» . . . .

NabopaTtopHbiit onbIT N2 9. «OnpeaeneHne pH B PasHbIX CPEAAXY « v v v v vve ...

JemoHcTpaumoHHbIi skcnepumeHT Ne 5. «OcHoBaHuA. TennoBol adpPeKT peakuum
r’MAPOKCUAA HATPUSA C YINEKUCAbIM ra3om»

NabopaTtopHblit onbIT N2 10. «OcHOBaHUA. Peakumna HEUTPanU3aumm» . .. .........

JeMoHCTpaUMOHHbIM akcnepumeHT N2 6. «TemnepaTypa NAaBAeHUA BELLECTB C
Pa3HbIMW TUNAMU KPUCTANITUHECKUX PELUETOKD & v v vt vt ettt i i i iieennenn
NabopaTtopHbiit onbIT N2 11. OnpeseneHne KUCAOTHOCTU MOYUBbI . . v v v v v v v e ..

L= I8 T T T oJ

. [leMOHCTPaLMOHHbIN 3KcnepumeHT N2 1. «TensoBo 3¢ppeKT pacTBOPEeHUs BELLECTB B
BOZLEY .+ vt ettt e e e e e e

MpakTnyeckan pabota No 1. INEKTPOAUTbI U HEINEKTPOSMUTBE . . oo v v ve e e eanns
NabopatopHbiit onbIT N2 1. «BanaHne pacTBOpUTENA Ha ANCCOLMALMION . .. .. .. ...
NabopaTopHbIii onbIT N2 2. «CunbHble U CNabble SNEKTPOSIUTBIM . v v v e e e en e
NabopaTopHbIit onbIT N2 3. «3aBUCMMOCTb 3/1EKTPONPOBOAHOCTU PACTBOPOB
CUJIbHbIX 3NEKTPOJIUTOB OT KOHLLEHTPALMM MOHOB . o o v v v et e ee e eeeeeeae

MpakTuuyeckas pabota Ne 2. «OnpeaeneHme KOHLEHTPaL MK COAN No

3NEKTPOMPOBOAHOCTU PACTBOPAN .« vt vttt e e e tee et ettt e ie e iteeieeenns



NabopaTtopHbliit onbiT N2 4, «Peakuum MoHHOro obmeHa. Bsaumoaelicteune
TMAPOKCUAA BAPUA C CEPHOM KMUCTIOTOMM ...ueeiiieeeeirieeeeiirieeeeeirreeeesisseeeessnsneeesnnns

MpakTnyeckan pabota Ne 3. OnpeaeneHne x10pUA-MOHOB B MUTbEBOM BOAE . . . . . . .

NabopaTtopHbiit onbIT N2 5. «O6pa3oBaHUE CONEN aMMOHMUAD . ... o v e e ne e,

NabopatopHbii onbIT N2 6. «OKUCANTENBHO-BOCCTAHOBUTE/IbHbBIE PEAKLMUMU.

N3yyeHMe peakLmMn B3aMMOLENCTBUA CyibdUTa HATPMA C NEPOKCMA0M BO4OPOLAY . .
NabopatopHblit onbiT Ne 7. «M3meHeHMe pH B Xo4e OKUCANTEIbHO- BOCCTaHOBUTE/IbHbIX
peaKkunin»

JNTabopaTtopHbiit onbIT N2 8. «CpaBHUTE/IbHAA XapPaKTEPUCTUKA BOCCTAHOBUTE/IbHOM
CNOCOBHOCTN MeTannoB»

JemoHcTpaumoHHbIi onbIT N 2. «M3yyeHue BAnAHUA pasnnyHbiX GaKTOpPoB Ha
CKOPOCTD PEAKLMM .« o v et et e e et e et e e e e et e e et ettt e aeenes

JemoHcTpayMoHHbIi onbIT Ne 3. «HemeTannbl. FanoreHbl. MU3yvyeHne pusnyeckmx m
XMMMUYECKUX CBOMCTB XJ10pa»

[eMoHCTpaumnoHHbIN onbIT N2 4. «HemeTannbl. M3yyeHne CBOMCTB CEPHMUCTOrO rasam
CEPHUCTOMN KUC/IOTbI»

NabopaTtopHbiit onbIT N2 9. « OCHOBHbIE CBOMCTBA aMMMAKAD .« o\ oot v e ee e
NabopatopHbiit onbIT Ne 10. «OnpeaeneHMe aMMUAYHOM CENUTPbI U MOYEBUHDLIY . . .
MpakTuyeckan pabota Ne 4. «OnpegeneHme HATPAT-MOHOB B MUTATENbHbIX

PacCTBOPaxC NOMOLBKO NOHOCENEKTUBHOIO INTEKTPOLAAN . . v v vttt it ittt i i i e e e e

NabopaTtopHbiit onbIT N2 11. «Keneszo. OKMCNeHMe XKenesa BO BNAXKHOM BO34YXE»



CpencrBa o0yueHus:

1.KomnbroTepsl

2.Hoyt0yx

3.MynbTrMeUa IPOEKTOP

3.YcrpoiicTBa BbIBOIA 3BYKOBOM MH(OPMAITUN — HAYIITHUKH, KOJIOHKH.

4. Boixon B cetb MHTEpHET

O6opynoBanue:

1.CeTeBoit GUABTP-YUTMHUTEIND (5 €BPOPO3ETOK)

2. KnaccHast jocka ¢ MarHUTHON TTOBEPXHOCTHIO (C HAOOPOM MPUCIOCOOIEHUH 11 KPEIJICHHs! TIOCTEPOB
U Ta0JIHII)

3. CToN yunuTeabCKUi

4. YyeHnuecKHe CTOJbI 2-MECTHBIE C KOMIUIEKTOM CTYJIhEB

DNeKTpOHHBIE 00pa30BaTelbHbBIE PECYPCHI:

1.DneKkTpoHHbIE pe3eHTAUI

2.MynbTuMeauitHble 00pa3oBaTeIbHbIE PECYPCHI, COOTBETCTBYIOLINE TEMATUKE IPOTPAMMBI
HuTepHeT- pecypcsi:

WuTepHeT-noiepikka WWW.prosv.ru/umk/we

OcHauleHue y4eOHOro npouecca no XuMuu
Hamypanvnvie 06vexmoi: Konnexkunn MUHEPaIoB U TOPHBIX MOpo; Kosiekuy MeTamioB U CIIJIaBOB;
Xumuueckue peakmugvl U Mamepuaibl:
Haubosnee yacto ucnosnb3yemsle:
1)IIpocTeie BelecTBa: Meib, HATPUN,KaJIbIUil, MarHU, *eje30, IUHK; 2)OKCUAbL: Meau(||),KaabIus,
xenesa(|||),Maraus; 1UHKa;
3)KHUCIIOTBI: CEpHAas, COJIsIHAs, a30THAs;
4) OCHOBaHMS - TUAPOKCHIBI: HATPHS, KAJIbIIHSI, KalKs, BOJHBIA pacTBOP aMMHUAKa;
5)conu: xJa0puIbl HaTpusi, Meau(||),anroMunus, xene3a(|||);HuTpaThl Kanus, HaTpus, cepedpa;
cynbdater Mmenu(||),xemne3a(||),xemnes3a(]||),aMMOHUS; HOIUT Kaausi, OpOMU HATPHUSI;
6) OpraHuvecKre COeIMHEHH: 3TaHOJ, YKCYCHAs KUCIO0Ta, METUIIOBBIM OpaHXeBbIi, (heHOITaNICHH,
JaKMYC.
Xumuueckas 1a60pamopuas nocyoa, annapamsl u npubopbi:
1) ITpuGops! 17151 pabOTHI € Ta3ami;
2)anmapatbl 1 IpUOOPHI TSl OIIBITOB C TBEPABIMH, KUIKUMH BEIIECTBAMU; 3 )U3MEPUTEIIbHBIC
prOOPHI M MIPUCIIOCOOTICHUS 1151 BBIITOJHEHUS OTIBITOB; 4)CTEKIITHHAS U TIACTMACCOBas Mocyia

Y TIPUCTIOCOOJICHUS JTs IPOBEACHUS OTIBITOB. Moodenu:


http://www.prosv.ru/umk/we

HaGopsr Mozieneit aTOMOB JIJ1s1 COCTABJICHHS IIIAPOCTEPIKHEBBIX Mojiesiel Moiekyst; Kpucrammmaeckue
PELIETKH COEH.

Yuebnuvie nocobus na neuamnoii ocrnoge:

[Tepuoanueckas cuctema xuMudeckux nemMenToB J[.M.Menneneesa; Tabnuia pacTBOPUMOCTH KUCIOT,
OCHOBAHMU COJICH; DIICKTPOXUMUYECKUH DSl HAITPSYKEHHUI METaJIJIOB;

AJNTOPUTMBI IO XapaKTEPUCTUKE XUMUYECKUX IJIEMEHTOB, XUMUYECKUX PEAKIUHI, PEIICHUIO 3a/1a4.
Juoaxmuueckue mamepuanvl: padbouue TeTpajy Ha NEYaTHOW OCHOBE, MHCTPYKIUH, KAPTOUKH C
3aJJaHUSIMU, TaOJIUILIBI.

TCO u meouapecypcui:

Kommnsrorep; komiekius 00y4aronux IUCKOB MO0 XUMUH.

Uudposas nabopatopusa no xumumu

ObecneynBaeT BbINONHEHNE na6opaToprlx pa60T Nno XMMUKN HA YPOKaxX B OCHOBHOW LWKONE U

NPOEKTHO- nuccneanoBaten bCKOWM 0eATeNbHOCTU yYallnXca.

KomnneKktauua: becnpoBogHOM MyNbTUAATYMK MO XMMUN C4-MA BCTPOEHHbIMM AaT4MKamu: [aTtumnk pH

C AMana3oHOM nsmepeHusa He yxxe yem ot 0 go 14 pH

[laT4mK BbICOKOM TemnepaTypbl (TEpMONapHbIN) C ANana3soHOM M3MepeHUa He yxe Yyem oT -100 go
+900C [JaT4ymnK 3n1eKTpOoNpoBOAMMOCTH C ANaNa3oHaMKN namepeHuna He yxe yem oT 0 o 200 mkCm; ot

0 no 2000 mkCm; oT0 oo 20000 mKCm
JaTunKk TemnepaTypbl NIAaTUHOBBIN C ANAaNa3oOHOM M3MePEHUA He yKe yem oT -30 ao

+120C
OTpenbHble AaTYMKKU: [laTYMK ONTUYECKOM NIOTHOCTU 525 Hm
Akceccyapsbl: Kabenb USB coeamnHuTeNbHbIN

3apsfHoe ycTpoicTBO ¢ Kabenem miniUSB
USB Apantep Bluetooth 4.1 Low Energy

KpaTkoe pyKoBoACTBO MO 3KcnayaTaummn umdposoit nabopatopum
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