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Pabouas mporpamMMa Kypca XHMHUHM pa3paboTaHa Ha OCHOBE aBTOPCKOM IPOrpaMMbl
Kypca Xumuu maia 8—9 kimaccoB 001meoOpa3oBaTenbHBIX yupexaeHuil (aBtoper O. C.
I'abpuensn, U. I'. OctpoymoB, C. A. CnankoB) — M. : Ilpocsemenue, 2019.) a Taxxe
[IpumepHoii pabodyeil mporpaMMmbl MO XUMHUHU i1 8—9 KIaccoB ¢ UCHOJIb30BAaHUEM
obopymoBanusi 1neHtpa «Touka pocra» (II. U. becmanoB, M.B. [lopodeeB Peanuzanus
00pa3oBaTeNbHBIX MPOTPAMM €CTECTBEHHOHAYYHOW W TEXHOJOTWYECKOW HAIMpaBIEHHOCTEH IO
XMMUH C UCTIOJIb30BaHUEM 000pyJoBaHus IeHTpa «Touka pocta». Meronudeckoe nocodue. M.,
2021.). CrpykTtypa © cojiepkaHue pabouell TporpaMMbl COOTBETCTBYIOT TPEOOBAHUSIM
denepanbHOr0  TOCYAApCTBEHHOTO  00pa30BaTEIbHOIO  CTaHIApTa OCHOBHOIO  OOIIEro
oOpazoBaHwUs.

[Iporpamma peanuszyercs Ha ©6a3e LleHTpa 00pa3oBaHUS €CTECTBEHHO-HAYYHOU U
TEeXHOJIOTMYecKo HampasieHHocTe «Touka poctay MBOY  «bemibikckas COL».
Hcnonb3oBanue obopynoBanus «Touka pocta» npu peanusanuu ganHoil OIl mosBonser
CO3/1aTh yCJIOBUSI:

* U PACUIMPEHUS COJIEPKAHUS MIKOJIBHOTO XUMHUECKOTO 00pa30BaHus;

* ISl IOBBILLIEHUS TIO3HABATEILHOW aKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-HAYUHOM
obacru;

* JUISl pa3BUTHUA JIMYHOCTH peOEHKa B Mpoliecce 0O0y4eHHsS XUMHH, €ro CIIOCOOHOCTEH,
(bopMHpOBaHUS U YAOBIETBOPEHHSI COIIMATBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* Ui paboThl ¢ OJapEHHBIMM IIKOJbHUKAMHU, OpPraHU3allMi UX Pa3BUTUS B Pa3IHMYHBIX
obacTsx o0pa3oBaTeNIbHON, TBOPUECKON AEATEIBHOCTH.

IInanupyemble pe3yJbTaTbl OCBOCHHS Y4eOHOI0 MpeaMera

JIuunocmmuoie pezyromamol

OOyyaromuiics MOJYYUT BO3MOXKHOCTH ISl (POPMHPOBAHUS CIEAYIOUIMX JIMYHOCTHBIX
YV

* OmpeJieIeHre MOTUBAIMY U3Y4YeHHs y41eOHOro MaTtepHana;

* OIICHMBAHHE YyCBAaMBAaeMOI0 Y4YeOHOro Mmarepuala, HCXOJsd U3 COIHUAIBHBIX U
JIMYHOCTHBIX LIEHHOCTEH;

* TOBBIIIEHHE CBOETO OOpPa30BAaTEIbHOTO YPOBHS M YPOBHS T'OTOBHOCTU K H3YYEHUIO
OCHOBHBIX UCTOPHUYECKHUX COOBITUH, CBSI3aHHBIX C Pa3BUTHEM XHUMHHU U OOLIECTBA;

* 3HAHUE MPaBUJI TIOBEICHUS B UPE3BbIUAMHBIX CUTYALIUSX;

* OLICHUBAHUE COIMAILHON 3HAYMMOCTH TIpodeccuii, CBA3aHHBIX C XUMHEH;

* BIAQJICHHE TpaBUIAMH OE€30MACHOTO OOpaIlleHUs ¢ XUMHUYECKUMHU BEIIECTBAMHU H
000py10BaHUEM, MPOSIBICHHUE IKOJIOTUYECKOUN KYIIbTYPHI.

Memanpeomemmnuie pe3yiomamol

Pezynamuenvie

OOyyaromuiics MOJXYYUT BO3MOXKHOCTE i (POPMHUPOBAHUSI CIEAYIOMIUX PETYISTHBHBIX
YV

* IIeNIeTIONIaTaHke, BKJII0Yasi TOCTAHOBKY HOBBIX IIeJIe, MpeoOpa3oBaHue MPAKTUYECKOM
3aJjaud B MO3HABAaTEJbHYI0, CAMOCTOSITENIbHBIN aHaIN3 YCIOBHHM JOCTM)KEHUS €M Ha OCHOBE
y4éTa BBIJICIICHHBIX YUYUTEIEM OPUCHTUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepuae;

* IJITAHUPOBAHUE ITyTH JTOCTHKEHUS LEJIeH;

* YCTaHABJICHHE [EJIEBBIX TMPUOPUTETOB, BBIJCICHUE AallbTEPHATUBHBIX CIIOCOOOB
JOCTHKEHHUS TIeJTA U BBIOOp HamOoJee 2 (PEeKTUBHOTO crmocoba;

* YMEHHE CAMOCTOSITEIbHO KOHTPOJIUPOBATH CBOE BPEMS U YIPABIISTH UM;

* YMEHHE MPUHUMATD PEIICHUS B TPOOJIEMHOM CUTYaIINUH;

* MIOCTAaHOBKA Y4eOHBIX 3a]a4, COCTAaBIICHHUE IIaHa ¥ MOCIIEI0BATEIbHOCTH ACHCTBHIA;

* opranu3zaius pabodero MecTa Mpu BBIMOJIHEHUH XUMHYECKOT0 SKCIIEPUMEHTA;



* TPOTHO3MPOBAHUE PE3YJIbTATOB OOYYECHHs, OIICHMBAHHE YCBOCHHOIO MaTepuana,
OIIEHKA Ka4yecTBa W YPOBHSI TOJYYCHHBIX 3HAHWIA, KOPPEKIH TUIaHA M CIIOCO0a JEHCTBHS TPH
HEO0XOIMMOCTH.

Ilo3nasamenvuole

OOyuaromuiics ~ HOJTYYUT  BO3MOXKHOCTH  JUii  (OPMHPOBAHUS  CIIEAYIOIIUX
mo3HaBaTebHbIX Y'Y /I:

* [IOMCK U BBIJIeJIEHUE HH(OpMAIINH;

* aHANMM3 YCJIOBHM W TpeOOBaHWI 3a1a4yu, BBHIOOP, COTOCTaBIICHHE W OOOCHOBaHWE
criocoba perieHus 3a1a4u;

* BbIOOp Haumbozee H(P(EKTUBHBIX CHOCOOOB pELICHHsS 3aJadyd B 3aBHCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* BBIJIBMOKEHHE U 000CHOBAaHUE TUIIOTE3bI, BEIOOD criocoba e€ MpOoBEPKU;

* CaMOCTOATENBHOE CO3/JaHUE alTrOpUTMa JESATEeIBHOCTH IPH pPELIeHUH MpobieM
TBOPYECKOTO M ITOMCKOBOTO XapaKTepa;

* YMEHHUS XapaKTepH30BaTh BEIIECTBA 110 COCTABY, CTPOCHUIO U CBOHCTBAM;

* OIMMCHIBAaHHE CBOWCTB: TBEPABIX, KUIKHX, Ta3000pa3HBIX BEIIECTB, BBHIJIEICHUE HX
CYIIECTBEHHBIX MTPU3HAKOB;

* H300pakeHUE COCTaBa IMPOCTEHIIMX BEIIECTB C MOMOUIbIO XMMHUYECKUX (QOpMYT U
CYIIHOCTH XMMHUYECKUX PEaKIHi ¢ TOMOIIbI0 XUMHUECKUX YPAaBHEHUH;

* MpoBeJcHWE HAOJIOJCHWH, ONHMCAaHWE TPU3HAKOB M YCIOBHH TEUYCHUS XUMHUYECKUX
peakiuii, BHIOJHEHNE XUMHUECKOTO YKCIIEPUMEHTA, BHIBOJIBI HA OCHOBE aHajIM3a HAOMIOJCHUI
3a JKCIIEPUMEHTOM, pEIICHHE 3ajad, MOJyYeHHE XUMHYECKOH WH(GOpPMAIMUA W3 Pa3IHIHBIX
HCTOYHUKOB,;

* YMEHHE OPTaHU30BHIBATh UCCIICIOBAHNUE C IEIBI0 TIPOBEPKU THUIIOTE3;

* YMEHHE JIeaTh YMO3aKIIOUeH!s! (MHAYKTUBHOE U 110 aHAJIIOTUH) U BBIBOBI;

* yMeHHE OOBEKTHBHO OIICHUBATh HH()OPMAIMIO O BEIIECTBAX M XMMHUYECKHIX MpoIleccax,
KPUTUYECKH OTHOCHUTBHCS K TICEBJIOHAYYHOW MHPOPMALINH.

Kommynuxamuenwie

OOyuaromuiicss ~ HOJTYYUT  BO3MOXKHOCTH Ui (OPMHPOBAHUS  CIIEAYIOIIUX
KOMMYHHUKaTUBHBIX YV /I

* MI0JIHOE U TOYHOE BBIPAKEHHE CBOMX MBICIIEH B COOTBETCTBHUHM C 33JjauaMH M YCIOBHSIMHU
KOMMYHUKAIIHH;

* QaJIeKBaTHOE MCIIOJNb30BAHUE pEUEBBIX CPEIACTB IS y4acTHi B JUCKYCCHM H
apryMEHTaIllii CBOCH MO3UIINH, YMEHHE MIPEICTABISATh KOHKPETHOE CO/IEpKaHNe C COOOIIEHUEM
ero B MUCHMEHHOH M yCTHOU (popme, onpeneneHre crnocoO0oB B3auMOJICHCTBUS, COTPYIHUYECTBO
B ITOMCKE U cOope MHpOopMaIuy;

* oIpeleleHue Crnoco0OB B3aMMOJAEHCTBHS, COTPYIHHYECTBO B IIOMCKE U cOope
nHpoOpMallMy, y4yacTHe B Juaiore, IJaHHUPOBaHHE OOMIMX CHOCOO0B pabOTHI, NPOSBICHHE
YBaKUTEIHHOTO OTHOILICHHUS K JPYTUM YUALTUMCS;

* ONMICaHUE COJICPIKAaHUS BBITTOJTHICMBIX ACUCTBUH C IENBbI0 OPUEHTUPOBKH B ITPEIMETHO-
MPAaKTUYECKOH e TeTbHOCTH;

* YMEHHs YYHUTHIBaTh pa3HbIe MHEHHUS W CTPEMHTHCS K KOOPIMHAIMW Pa3TAIHBIX
MO3HUILIMI B COTPYIHUYECTBE.

dbopmynupoBaTh  COOCTBEHHO€  MHEHHE H  TO3WIMI0, AapTyMEHTHUPOBATh U
KOOPJAMHUPOBaTh €€ C MO3UIMAMU HapTHEPOB B COTPYIHHUYECTBE MpPU BBIPAOOTKE OOIIEro
peIIeHHs B COBMECTHOH JIeATETLHOCTH;

* OCYLIECTBJISATh B3aUMHBIN KOHTPOJIb U OKa3blBaTh B COTPYIHHUYECTBE HEOOXOIMMYIO
B3aMMOIIOMOIIIb;

* [UTAHUPOBATh OOIIHME CIIOCOOBI pabOTHI; OCYLIECTBIATh KOHTPOJIb, KOPPEKIIMIO, OLEHKY
necTBuil mapTHEpPa, yMETh YOSK1aTh;

* HUCMOJIb30BaTh aJICKBAaTHbIE SI3BIKOBBIE CPEJCTBA JIi OTOOpPa)KEHUS CBOMX UYBCTB,
MBICJIE, MOTHBOB U MOTPEOHOCTEH; 0TOOpakaTh B peun (omucaHue, OOBSICHEHUE) COJIepKaHNE



COBEpIIaeMbIX JeHCTBUH, Kak B (hopMe I'POMKOI COIMATU3UPOBAHHOM peyH, Tak U B (opme
BHYTPEHHEHN peuu;

* pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHLIMIO, MCIONb3Yysl CPEACTBA YCTHOW U
MUCbMEHHOW KOMMYHHKAllMM TpuU paboTe C TEeKCTaMH Y4YeOHHMKA U JIONOJHUTEIbHOU
JUTEPaTypOi, CHPAaBOUYHBIMU TaOIMLAMH, TMPOSBIATH TOTOBHOCTh K YBaXXCHHIO WHOW TOYKU
3peHus Ipu 00CyKJIEHUH Pe3yIbTaTOB BHIMOIHEHHON paOOTHI.

Ilpeomemnuie pezynromamot

OO0yJaromuiicst HayYuTCS:

. 3HaTh (MIOHUMATB):

— XUMHYECKYI0 CHUMBOJIUKY: 3HAKM XUMHUYECKHUX DJIEMEHTOB, (OPMYJbI XUMUYECKHX
BEIIECTB, YPABHEHUS XUMUUECKHUX PEAKIIMIA;

— BaXHEHIIMEe XUMHUYECKHE TIOHSATHS: BEIIECTBO, XUMHUYECKUH DIIEMEHT, aToM,
MOJIEKYJIa, OTHOCUTEJIbHBIE ATOMHAsI U MOJIEKYJISIPHAsI MAacChl, MOH, KATHOH, aHUOH, XUMUYECKast
CBSI3b, DJIEKTPOOTPULATENIBHOCTh, BAJIEHTHOCTb, CTENEHb OKUCIIEHUS, MOJb, MOJSpHAs Mmacca,
MOJISIpHBI ~ 00BEM, pAacTBOpBI, DJICKTPOIUTHI U  HEINEKTPOJIMTHL,  DICKTPOIUTHUYECKAs
JYICCOLMAIINS, OKMCITUTENb U BOCCTAaHOBUTEIb, OKUCIIEHHNE U BOCCTAHOBIJICHUE, TEIIIOBOM 3(hekT
peakiuy, OCHOBHBIE THUIIBI PEAKIIUK B HEOPraHUUYECKON XUMUHU;

— (OpMyIHpPOBKH OCHOBHBIX 3aKOHOB M TEOpUH XHMHUU: ATOMHO-MOJEKYJSPHOIO
YUEHHS; 3aKOHOB COXpPaHEHMsI MAacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa BEUIECTB, ABOrajpo;
nepuoanyeckoro 3akona [[. M. MenneneeBa; Teopuu CTPOCHHsS aTOMa M YYEHHMS O CTPOCHUH
BEIIECTBA; TEOPUHU NIEKTPOIUTHUECKON JUCCOLUALIMY U YUEHUS O XUMHUYECKON PEAKIIVH;

. Ha3bIBaTh:

— XMMHYECKHE IJIEMEHTHI;

— COE/IMHEHUS U3YUYEHHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

— OpraHuyYecKue BeIlecTBa Mo UX (opmyie: MeTaH, 3TaH, STUIEH, alleTHJICH, METaHoJI,
ATaHOJ, MIMLIEPHH, YKCYCHas KHCIIOTa, TII0K03a, CaXxapo3a;

. OOBSICHATH:

— (u3NYECKUN CMBICI aTOMHOTrO (TOPSIIKOBOrO) HOMEpa XUMHUYECKOro 3JIEMEHTa,
HOMepa Ipynisl U nepuoja B nepuoanyeckoit cucreme . . MenzaeneeBa, K KOTOPBIM 3JI€MEHT
MIPUHAJICKUT;

— 3aKOHOMEpPHOCTU W3MEHEHHs CTPOCHMsS aTOMOB, CBOMCTB 3JIEMEHTOB B IIpenenax
MajiblX MEpPUOAOB W A-Tpynm, a Takke CBOMCTB 00pa3yeMblX HMH BBICHIMX OKCHIIOB H
THJIPOKCH/JIOB;

— CYIIHOCTb MpOoIiecca AEKTPOIUTHIECKON JUCCOIUAIMH U PeaKuii HOHHOTO OOMEeHa;

. XapaKTepU30BaTh:

— XUMHUYECKHE 3JEMEHTHI (OT BOJOpPOAA N0 KaJlbliMs) HA OCHOBE MX IOJIOKEHHUS B
NEPUOJIMYECKOM cucTeMe XMMHUYeCcKHX 3lieMeHToB J]. M. MenaeneeBa 1 0COOEHHOCTEH CTPOEHUS
UX aTOMOB;

— B3aUMOCBSI3b MEXJly COCTaBOM, CTPOEHHEM M CBOMCTBAMU HEOPTaHUYECKHUX BEIIECTB;

— XHUMHYECKHE CBOICTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB (MPOCTHIX

BELIECTB — METAJUIOB U HEMETAJIOB, COEIMHEHUH — OKCHJIOB, KHCJIOT, OCHOBaHWIA,
aM(pOTEepHBIX OKCUJIOB U THAPOKCUIOB, COJICH);
. OIIPENETATH!

— COCTaB BEILIECTB N0 UX GopMyJiam;

— BQJICHTHOCTD U CTENIEHU OKHUCIIEHUS IEMEHTOB B COEMHEHNH;

— BHUJBI XUMHYECKOU CBSA3H B COCIMHCHUAX,

— THUIBI KPUCTAINIMYECKUX PEIETOK TBEPBIX BEIIECTB;

— NPUHAJIEKHOCTD BEILECTB K ONPEeEHHOMY KJIacCy COeIMHEHUI;
— TUIIBI XUMUYECKHUX PEAKIIMIA;

— BO3MOXHOCTb IPOTEKAHUS PEAKIMii HOHHOTO 0OMEHa;

. COCTaBJIATh:



— CXEMBI CTPOCHHUSI aTOMOB MEPBbIX JABAAIATH 3JIEMEHTOB MEPHOANYECKON cucTeMbl /1.
W. Mengeneena;

— (opMyJIBl HEOPraHUYECKUX COSAMHEHUH N3YYEHHBIX KJIACCOB BEIIECTB;

— YPABHCHUA XUMHUYCCKUX peaKHHﬁ, B TOM YHCJIE OKHCIIUTCIIBHO-BOCCTAHOBUTCIIBHBIX, C
MIOMOIIBIO METO/1a JIEKTPOHHOT 0 OaaHca;

° BBIYUCIIATH:

— MacCOBYIO JIOJII0 XUMHUECKOTO 3JIEMEHTa o (hopMyJie COeTMHEHHUS;

— MacCOBYIO JIOJIIO BEILIECTBA B PacTBOPE;

— Maccy OCHOBHOTO BEIeCTBA M0 U3BECTHOIM MacCOBOM 10U MPUMECeH;

— 00BEMHYTO JTOJTI0 KOMITOHEHTA Ta30BOM CMECH;

— KOJIMYECTBO BellecTBa, 00BEM WM MacCy BeIIecTBAa IO KOJMYECTBY BEIECTBA,
00BEMY I Macce PeareHTOB, Wi MPOAYKTOB PEaKIIHH;

* IPUMEHATH OCHOBHBIE METO/IbI TO3HAHUS: HAOJIOACHUE, U3MEPEHUE, SKCIIEPUMEHT;

* ONHNCHIBATH CBOMCTBA TBép)II)IX, KHUIKUX, F33006p33HI)IX BEUICCTB, BBIACIAA HX
CYIIECTBEHHbIE MPU3HAKHY;

® PpacKpbIBaTb CMBICJI 3aKOHA COXpaHCHUA MacCChl BEIICCTB, aTOMHO-MOJ'IeKYJ'ISIpHOI\/'I
TEOpHH;

® pasindyatb XUMHYECCKHUE U (1)I/I31/I‘—ICCKI/IG SABJICHUA, Ha3bIBAaThb IIPU3HAKU W YCIIOBHUA
MPOTEKAHUS XUMUYECKUX PEaKIIHIA;

* cobmo1aTh NpaBuiia 0e30macHoi paboThl PU MPOBEIEHUH OIBITOB;

* [10JIb30BAThCA J1a0OPATOPHBIM 000PYIOBAaHUEM H MTOCY10H;

* [IOJTy4aTh, COOMPATh ra3000pa3HbIC BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepH30BaTh B3aUMOCBS3b MEXAY COCTaBOM, CTPOEHHEM M CBOWCTBaMH
HEMETAJJIOB U METAJIJIOB;

* MPOBOJAUTH OIBITHl MO TOJYYEHHIO M M3YYEHUIO XMMHUYECKHUX CBOMCTB pa3IMYHbBIX
BEIIIECTB;

* PaMOTHO 00paIaThCs C BEIIECTBAMU B TIOBCEHEBHON KHU3HH.

Odbyuarowuiica noayuum 603M0}CHOCMb HAYUUMBCA

* BBIIBUTaTh M NPOBEPATh SKCIEPUMEHTAIBHO THUMOTE3bl O XHMHYECKUX CBOMCTBaX
BEIIIECTB HAa OCHOBE WX COCTAaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYIATh B XHMHUYECKHE PEAKIIHH,
0 XapakTepe M MPOAYKTaX pPa3INUHbIX XUMHUECKUX PEaKLIUH;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBYy, CTPOCHHIO W CBOWCTBAM, YCTaHaBIMBATh
MIPUYMHHO-CJIEICTBEHHBIE CBSA3U MEX/Y JAHHBIMU XapaKTEPUCTUKAMH BEILIECTBA;

® COCTaBJIATh MOJICKYJISIPHBIC W IIOJHBIC MOHHBIC YPaBHCHUSA I10 COKpaHIéHHI)IM HMOHHBIM
YPaBHEHUSAM;

° IIPOrHO3UpPOBATH CHOCOOHOCTD BEIIIECTBA IMPOSABJIATH OKHCJIINTCIIbHBIC HNJIN
BOCCTAHOBUTEIJIbHBIE CBOMCTBA C Yy4€TOM CTENEHEW OKUCIICHHUS 3JEMEHTOB, BXOJSIIMX B €ro
COCTaB;

* BBIJBUTATh U IPOBEPATH IKCIEPUMEHTAJIBHO THIOTE3Bl O pe3yibTaTaxX BO3JCHCTBUSA
pa3IUYHBIX (HaKTOPOB HA U3MEHEHHE CKOPOCTH XMMHYECKOW peaKIln;

* WCIOJb30BaTh NMPUOOPETEHHBIC 3HAHUS IS SKOJIOTMYECKH I'PAaMOTHOTO MOBEJCHUS B
OKpY>Karolleu cpese;

* HCIIOJIb30BaTh MPUOOPETEHHBIE KIIIOUEBbIE KOMIIETEHIIMH TP BBIIIOJTHEHUN MTPOEKTOB U
peleHn y4eOHO-MCCIIeIOBATEIbCKUX 3a]ad M0 M3YYCHHUIO CBOMCTB, CIIOCOOOB TMONYYCHHS H
pacro3HaBaHuUs BEIIECTB;

* 00BEKTUBHO OILICHHUBATh I/IH(i)OpMaHI/IIO 0 BCHICCTBAX U XUMHUYCCKUX IMPOLECCAX;

* O0CO3HaBaTh 3HAUYEHHE TEOPETUYECKUX 3HAHUH 10 XUMHUU [UId TPAKTHYECKOH
JEeSITeTbHOCTH YeJIOBEKa;

* co3JaBaTh MOJIENM M CXEMBI JUIS pelleHHs Y4eOHBIX M I103HaBaTeJIbHBIX 3aj]ad;
MOHMMAaTh HEOOXOJIUMOCTb COOJIIOJIEHUSI MPENNUCaHUM, TMpeaaraéMblX B HHCTPYKIHSIX I10
UCTIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOM XMMHUU H JIP.



Coaepxxanue Kypca XUMHH
8 KIIACC

Hauanvnole nonamusa u 3aK0Hbl XUMUU

Tena u BemectBa. CBOMCTBa BelIECTB. DTaJOHHbIE (U3UUECKUE CBOWCTBA BEILECTB.
Matepuansl 1 MaTepuasgoBeieHue. Poib XUMHUM B )KM3HU COBpeMeHHOro ob1iectBa. OTHOLICHHE
o0I1IeCTBa K XUMHUU: XeMOPHIUSI U XeMO(pOOHsI.

Metonpl m3ydenust xumuu. Habmionmenuwe. DkcmepumeHT MogaenupoBanue. Mojenn
MaTepHaIbHbIE U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azpr. XKunkoctu. TBEpaple BemecTBa. B3anmHbIe nEepexoabl MEXIYy AarperaTHbIMU
COCTOSIHUSIMH BEILIECTBA: BO3TOHKA (CyOiIMManus) u iecyoinmanys, KOHACHCAIU U UCIIapeHue,
KpUCTAJTM3aIUs U IJIaBJICHHE.

®usnyeckue sABIeHUs. YUCThIE BELlECTBA U CMECH. | OMOT€HHBIE U T€TEPOTEeHHBIE CMECH.
Cmecu Tazoo0pasubie, kunkue U TBEpAbIC. CroCOOBI pa3/iesieHuss CMECEi: TMeperoHka, WIH
OUCTUJUISIIMSA,  OTCTauBaHWe,  (WIBTPOBaHHE, KPHUCTAJUIM3AIMs WM  BbIMIApUBAHUE.
Xpomatorpadus. [IpumeneHue 3Tux cnocoOoB B 1a00paTOPHON NMpaKTUKE, HA TPOU3BOICTBE U B
ObITY.

XUMUYECKHE BJEMEHTBl. ATOMBI M MOJIEKYJbl. lIpocThle M CIOXHBIE BEIIECTBA.
Amotponus Ha npuMmepe Kuciaopoaa. OCHOBHBIE NOJIOKEHUS aTOMHO-MOJIEKYJIIPHOTO YYEHUS.
Honsbl. BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS.

3Hakd (CHMBOJIBI) XUMHMYECKMX 3JIeMeHTOB. MH]opmainus, KOTOpyr HECyT 3HaKH
XUMHUYECKUX DJIEMEHTOB. OTHUMOJIOTHUS Ha3BaHMM HEKOTOPBIX XHMHUYECKUX 3JIEMEHTOB.
[lepuonuueckas Tabnuua xumudeckux sinemeHToB JI. M. MenneneeBa: KOpOTKONEPUOIHBIA U
JUTMHHOTIEpUOIHBIN BapuaHThl. [leprozas! u rpynmnel. [ 1aBHast 1 mo6oyHasi HOATPYMIIbI, UK A- U
b-rpynnsl. OTHOCUTENBHAS aTOMHAs Macca.

Xumunyeckue ¢opmyinsl. Muaekcsl u koapduiuertsl. OTHOCUTEIbHAS MOJEKYJIIpHas
Macca. MaccoBasi 10J11 XUMHYECKOIO 3JIeMeHTa B coenHeHnH. VHpopmanus, KOTOPYIO HECyT
XUMUYECKHEe (HOpPMYJIBI.

Banentnocts. CTpyKTypHbIE (GOpMYyNIbl. XHMUYECKHE OJJIEMEHTBI C TOCTOSHHOH U
MEPEMEHHOI BaJIeHTHOCTHIO. BBIBOJ (opMyinbl coeauHEeHHs 1O BajeHTHOCTH. OrpeneneHue
BAJCHTHOCTH XHMMHYECKOro »3jeMeHTa 1o ¢opmyne BemectBa. CocTaBieHHe Ha3BaHUM
COCIMHEHHM, COCTOSIIUX U3 JIBYX XHMHUYECKUX OJJIEMEHTOB, IO BaJICHTHOCTH. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB.

XuMuyeckue peakuuu. PeareHTsl M HpOAYKTHl peakuuu. lIpu3HAKM XUMHYECKHX
peakuuil. YClIoBUS UX NPOTEKaHWs M NpeKpauieHus. Peakiuu ropeHus. DK30TEPMHUUYECKUE U
SHIOTEPMUYECKUE PEAKIINH.

3aKOH COXpaHEHMsI MACChI BEIIECTB. XUMUUECKHE ypaBHEHUA. COCTaBIEHNE XUMHUECKUX
ypaBHeHUU. HDOpMaIus, KOTOPYIO HECET XUMUYECKOE YpaBHEHUE.

Knaccudukanuss XMMHUYECKHUX peakIMii M0 COCTaBy M YHUCIY pEareHTOB M IPOJyKTOB.
Tumbel XxuMUYecKUX peakiuil. Peakiuu coemuHeHUs, pPa3loKEHHWs, 3aMEIIeHHUs W OOMeHa.
Karanuzatops! u kaTanus.

Basicneiimuue npedcmagumenu  neopeanuueckux eeujecme. Konuuecmeennwie
OMHOWLECHUA 6 XUMUU

Cocras Bosayxa. Ilonsrue 06 o6béMuol mone (@) KOMIOHEHTa NPUPOTHON Ta30BON
cMecu — Bo3ayxa. Pacu€r o0béMa KOMIOHEHTa Ta30BOM cMecH MO ero o0BEMHOW Aoje U
Hao000pOT.

Kucnopoa. Ozon. Ilomyuenue kucinopona. CoOupanue M pacro3HaBaHHE KHUCIOPOJA.
XUMUYecKHe CBOMCTBA KUCIIOPOJAA: B3aUMOJICHCTBHE ¢ METaJlIaMH, HEMETAJUIAMH U CIIOKHBIMU
BenectBamu. [Ipumenenne kucinoponaa. Kpyropopor kuciaopoja B IpUpoJe.

Oxkcuapl. OOpa3oBanue Ha3BaHUM OKCHIOB 1o ux ¢Gopmynam. CocraBieHue (opmyn
OKCHJIOB IO MX Ha3zBaHMsAM. IIperncraBurenn OKCHAOB: BOAA W YIVIEKHCIBIM ra3, HeraméHas
U3BECTb.



Bonopox B npupozae. ®usznyeckue 1 XUMUUYECKUE CBOMCTBA BOJAOPO/IA, €r0 MOJIYUYECHHUE U
MIpUMEHEHNE.

Kucnotsl, ux coctaB u ux kinaccuduxanus. Maaukatopsl. Tabmuma pacTBOPUMOCTH.
CepHas 1 coysiHasg KUCIOThI, KX CBOMCTBA U MPUMEHEHHUE.

Conu, ux coctaB W Ha3BaHud. PacTtBopumocTh cojieii B Boze. lIpencraBurenu coneit:
XJIOpUJ HaTpHs, KapOoHAT HATpus, GocdaT KaIbLUs.

[Tocrosinnass ABoraapo. KonuuectBo BemectBa. Monb. MonsipHas Mmacca. KpatHbie
€IMHULIBIl U3MEPEHUSI KOJIMYECTBA BEIIECTBA — MUJIJIUMOJb U KWJIOMOJb, MHJUIUMOJIAPHAS U
KHJIOMOJISIpPHAsE MacChl BEILIECTBA.

Pacu€rsl ¢ HMCHOJB30BAHMEM TMOHSATHUNA «KOJIMYECTBO BELIESCTBAY, «MOJISIPHAsT Maccay,
«MOCTOSIHHAsA ABOTaJpO».

3akoH ABoragpo. MomspHbelii 00BEM Ta3000pa3HbIX BemecTB. OTHOCHTENbHAS
IJIOTHOCTBH ra3a Mo JApyromy rasy.

KpatHble enuHUIIBI HM3MEPEHUS] — MIUTUMOJISIPHBIH M KHJIOMOJIIPHBI  O0OBEMBI
ra3000pa3HbIX BEIIECTB.

Pacu€rsl ¢ HMCHOJB30BAHMEM TMOHSATHUNA «KOJIMYECTBO BELIESCTBA», «MOJISIPHAsT Maccay,
«MOJISIPHBIN 00BEM Ta30BY», YUCIO ABOTAAPOY.

I'uapocdepa. KpyroBopot Bonbl B ipupoae. dusnueckre u XMMHYECKHUE CBONCTBA BOJIBI:
B3aHMMOJEHCTBHE C OKCHIAMH.

OcHoOBaHus, HMX cOCTaB. PacTBOpHMMOCTh OCHOBaHHM B Bojie. V3MeHeHuE OKpacku
WHJIUKATOPOB B IIeNOoYHOM cpene. lIpencraButenu mienoyeil: TMAPOKCUIBl HATpHs, Kaaus MU
KaJIbITHS.

PactBoputens u pactBopéHHOe BeuiecTtBo. PactBopbel. PactBopenme. ['maparsl.
MaccoBas 10151 pacTBOPEHHOTO BellecTBa. Pacy€Thl, CBA3aHHBIE C MCIOJIB30BAHUEM MOHSATHUSA
«MaccoBast A0Ji1 paCTBOPEHHOI'O BEILIECTBAY.

OcHogéHble Kaccol Heop2anuyecKux coeOuHeHull

O6o6mieHne cBeneHuit 00 OKcHMIaxX, WX KiIacCH(UKAIUK, Ha3BaHHUSIX M CBOWMCTBAaX.
CriocoObl TTOTydeHUST OKCHUIIOB

OcHoBanusl, UX Ki1accu(UKaIMs, Ha3BaHUS U CBOMCTBA. B3auMmonelcTBUE C KUCIOTaMH,
KHCIIOTHBIMH OKCHIAMH U COJIsAMH. Pa3znokeHrne HepacTBOPUMBIX oOcHoBaHUH. CrocoObl
MOJIyYEHUsI OCHOBaHUM.

Kucnoter, ux xmaccudukanus u HazBaHus. OOIMMEe XUMHUYECKHE CBOWCTBA KHCIIOT.
B3auMogeiicTBue KHCIOT € MeTallaMH. DJIEKTPOXUMHUYECKUWA psAJ HANPsHKEHUH METaioB.
BzanmogeiicTBrEe KHCIOT ¢ OKCHUJIAMH METAUIOB. B3aumoaeicTBre KHUCIOT C OCHOBAaHUAMH —
peakiusi HeHTpanu3anuu. B3anmoseiicTBie KUCIOT ¢ consaMu. [lonmydeHne GECKUCIOPOIHBIX U
KUCJIOPOACOAECPKAIIMNX KUCIOT.

Comu, ux xnaccudukamuss u CBOicTBAa. BzammopelicTBUe cojlel ¢ MeTaliaMu,
0COOEHHOCTH PTHX peakiuid. B3anMoeicTBre coseit ¢ cosimu.

l'eneTnueckue psabl MeTamuia U HeMerauia. ['eHeTHdeckass CBSI3b MEXIY KIacCaMu
HEOPraHWYECKUX BEIIECTB.

Ilepuoouueckuil 3akon u nepuoouuecKkas cucmema xumuyeckux inemenmos J[. H.
Menoeneesa. Cmpoenue amoma

EcTecTBeHHBIE CeMEMCTBA XHMHUYECKHUX DJIEMEHTOB: IIEJIOYHBIC U IEIIOYHO3EMEIbLHBIC
METaJlJIbl, TaJIOTeHbl, HHEPTHBIE (OmaropoaHbie) ra3pl. AMpOTepHOCTh. AM(OTEPHBIE OKCUIBI U
rupokcuibl. KomruiekcHbie comnu.

Ortkpsitre . 1. MenaeneeBbIM NEpUOIAYECKOTO 3aKOHA M CO3aHUE UM MEPUOINYECKON
CHCTEMBI XUMUYECKHUX 3JICMCHTOB.

AToMBI Kak (opma CyIIeCTBOBaHMSI XMMHUYECKHX AJIEeMEHTOB. OCHOBHBIE CBEIEHUS O
CTpOeHHHM aTOMOB. Jloka3aTenbCcTBa CIIOXXHOCTH CTpoeHus aromoB. OmbiTel Pesepdopna.
[ImanerapHast MOJIEb CTPOCHUS aTOMA.

CoctaB aTOMHBIX SiA€p: NPOTOHBI, HEUTPOHBL. (OTHOCUTENbHAs aTOMHas Macca.
B3anmoCBA3b MOHATHI «IIPOTOHY», KHEUTPOH», KOTHOCUTEIbHASI AaTOMHAsI Maccay.



Mukpomup. OnexkTpoHbl. CTpO€HHE JJIEKTPOHHBIX YPOBHEM aTOMOB XUMHYECKHX
anemeHToB 1—20. [ToHsTHE O 3aBEPIIEHHOM JIEKTPOHHOM YpPOBHE.

N3oronbl. ®dusndeckuii cmbica cuMBOJUKH Ilepumonnyeckoit cucrembl. CoBpeMeHHas
(dbopMyIIMpOBKa MEPUOIUYECKOr0 3aKoHA. lI3MeHeHus CBOWMCTB AJIEMEHTOB B IMepUOJaX H
rpymnmnax Kak (pyHKIHs CTPOSHHS IEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTKa JJIEMEHTAa-MeTalla M JJIEMEHTAa-HEMETaula 10 HX IIOJIOKEHUIO B
MIEPUOIUYECKON CUCTEME XUMUYECKUX ieMeHTOB [[. 1. Menneneesa.

Xumuueckaa cea3b. OKUCIUMEIbHO-60CCHMAHOBUIMENbHBIE PEAKYUU

Honnas xumuueckasi cBsizb. MoHBI, 00pa3oBaHHBIE aTOMaMHM METAJUIOB M HEMETaJJIOB.
Cxembl 00pa3oBaHusl MOHHOW CBSI3U Ui OMHApHBIX coeAUMHEHUU. VOHHBIE KpUCTAIITMYecKHe
pemeTKy U (U3NUECKHUEe CBOMCTBA BEUIECTB C 3TUM TUIIOM pemiérok. [loHsTue o dhopmyabHOI
€IMHULIE BELIECTBA.

KoBanenTHas Xxumuueckasi CBs3b. DIEKTPOHHbIE M CTPYKTypHbIe (popmyibl. [loHsTue o
BajieHTHOCTH. KoBaneHTHas HemossipHas cBsA3b. Cxembl 00pa30BaHUs KOBAJIEHTHOM CBS3HM JUIS
OMHApHBIX COEIMHEHUI. MoJeKyIsipHble M aTOMHBIE KPUCTAJUIMYECKHE PEIIETKH U CBOHCTBA
BEILIECTB C 3TUM TUIIOM PEIIETOK.

OneKTpOOTpULATENBHOCTh. PsAn anekTpoorpunarenbHoctu. KoBaneHTHass mnossspHas
XUMHUecKas cBs3b. Jumosb. CxeMbl 00pa3oBaHusl KOBAJEHTHOM MOJSPHOM CBS3U JIsl OMHAPHBIX
COCIMHEHUN. MOJEKyIspHbIE U aTOMHBIE KPUCTAJUIMYECKHUE PELIETKH U CBOMCTBA BEILLECTB C
3THUM TUIIOM PEIIETOK.

Meramumueckass XMUMHYECKass CBSA3b M META/UIMYECKas KPUCTAJIMYECKas pEIIETKa.
CBoiicTBa BENIECTB C 3TUM THUIIOM PEemIETOK. EnuHas mpupoa XMMHUYECKUX CBSA3EH.

Crenenp okucneHus. CpaBHEHUE CTENIEHU OKUCIIEHMs U BaJleHTHOCTH. [IpaBuna pacuéra
CTETeHeN OKUCIIEHHUs Mo (popMyIaM XUMUYECKHX COCTUHEHUI.

OKHCINTENBHO-BOCCTAHOBUTENbHBIE peakiuu. ONpeneneHue CTENEeHEH OKUCIEHUS UL
AJIEMEHTOB, O00pa3yIoOUIMX BELIECTBAa pa3HbIX KiaccoB. Peakuuu wHoOHHOrOo oOMeHa U
OKHCJINTEILHO-BOCCTAHOBUTENBHbBIE peakiUUd. OKHUCIUTENIb M BOCCTAHOBUTENb, OKUCIEHHE H
BoccTaHOBJIEHHE. (COCTABIEHHE YPAaBHEHUN OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUHN
METOOM 3JIEKTPOHHOTO OasiaHca.

9 KITACC

Iloemopenue u 06006uwenue ceedenuil no Kypcy 8 Knacca

bunapusie  coemuHenms. Okcuisl  coleoOpa3ymoliMe U HecolieoOpasylomiue.
Iuppoxkcuasl:  ocHOBaHUA, aMQOTEPHBIE TUIPOKCHUIBI, KHUCIOPOACOJACPKAMNUE KHUCIOTHI.
Cpennue, Kucable, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O06o0menne cBeCHN 0 XUMUYECKUX peakiusax. Knaccudukanus XuMUIeCKUX peakinii
M0 Pa3NUYHBIM TpPHU3HAKAM: COCTaBy W YHCIY pEarupyrolmMx W 00pa3yIoNIMXCs BEIIECTB,
TermoBoMy d(pdekTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEH OKHUCIICHUS 3JIEMEHTOB, 00pa3yoImux
pearupyrolye BEUIeCTBA, arperaTHOMYy COCTOSIHUIO Pearupyrolux BELECTB, MCIOJIb30BaHUIO
KaTaausaTopa.

[lonate o0 cKOpOCTM XHUMHUYECKOW peakuuu. DaKkTopbl, BIUSIONIME HA CKOPOCTbH
XUMUYECKUX PEAKIMN: TPHUpOJa pearupyromux BEHIECTB, MX KOHIICHTpAIlWs, TeMIlepaTypa,
IJIOIIAb COMPUKOCHOBEHMSI, HAJIMUME KaTtanu3aropa. Karanus.

Xumuueckue peakyuu 6 pacmeopax 31eKmpoaiumoe

[TonsiTHe 00 SIEKTPONUTUYECKOM AUCCOIMAIMUA. DJIEKTPOIUTHI M HEIIEKTPOIUTHI.
MexaHu3M JIUCCOIMAIIMN  DJIEKTPOJIMTOB C PA3IMYHBIM  XapakTepoMm cBsi3u. CTeneHb
ANEKTPOIUTUIECKON Arccorarii. CUIbHBIC U CTa0bIe AIEKTPOIIUTHL.

OCHOBHBIE TIOJIOKEHHSI TEOPHH DJICKTPOJUTHYECKON aucconuanuu. Kaccudukanums
MOHOB M MX CBOWCTBA. KHCIOTHI, OCHOBaHHS U COJM KaK AJNEKTPONUTHL. VX kinaccudukanus u
JTUCCOTIHAIIHS.

OO0mue XUMHYECKHME CBOWCTBA  KHCIOT: W3MEHEHHE OKPAacKHM  HHJIUKATOPOB,
B3aUMOJICICTBHE C MeETa/UlaMH, OKCHJAAMH ¢ THJIPOKCHUIAMU METaUIOB H  COJISIMHU.



MosekyssipHble U HOHHBIE (TIOJIHBIE U COKpAIIEHHBIC) YPpaBHEHHsI peakiiii. X UMHUYECKUI CMBICIT
COKpAIEHHBIX YPAaBHEHMM. Y CIIOBUS NPOTEKAHUS PEAKIMN MEXAY SJIEKTPOJUTAMU 0 KOHIA.
Psan akTHBHOCTH METaJIIOB.

OO0mue XMMUYECKHE CBOWCTBA ILEIOYEH: B3aUMOJIEHCTBUE C KHUCIOTAaMH, OKCHIAMHU
HEeMeTalioB, cosaMu. OOmme XMMHUYECKHE CBOMCTBA  HEPACTBOPUMBIX  OCHOBAHUI:
B3alMOJICICTBHE C KUCIOTaMU, Pa3yio’KeHNE IPU HarpEeBaHUU.

OOmme XHMMHUYECKHE CBOMCTBA CpEAHUX COJeH: B3aUMOJCHCTBHE C KHUCIIOTaMH,
1IeJI09aMHu, COJISIMHA U MeTaJulaMu. B3anMoelcTBre KUCIIBIX COJIEH CO IIETOYaMH.

I'uaponns kak oOMEHHOE B3aMMOJAEHCTBHE coOJiel ¢ BOJOW. ['MApOIM3 COMM CHUIIBHOTO
OCHOBaHHUS U cnaboit kucnoTel. ['maponu3 conu c1aboro OCHOBAHHSA M CHJIBHOM KHCIOTHI.
Bogopoausrii mokazatens (pH).

CBoiicTBa KHCIOT, OCHOBAaHUM, OKCHUIOB M COJEH B CBETE€ TEOPHUH DJIEKTPOJIUTHYECKOU
JMCCOLMAIINY U TIPEACTABICHUN 00 OKUCINTEIHO-BOCCTAHOBUTENIBHBIX PEAKIIHSIX.

Hememannwl u ux coeOunenus

CrpoeHne aToMOB HEMETAJZIOB M MX IIOJIOKEHHWE B IEPUOIMYECKON cucreme. Psp
ANIEKTpOOTpULIaTeIbHOCTH. KpucTtaminueckue pemérkd HEMEeTallIoOB — IMPOCTHIX BEIIECTB.
@dusznyeckre  cBoiicTBa  HeMeTauioB. OOmMe  XMMHUYECKHE  CBOWCTBA  HEMETAJJIOB:
OKHCIIUTENIbHBIE U BOCCTAHOBUTEJIbHBIE.

lNaymorensl, cTpoeHne HX aTOMOB M MOJEKyJ. PU3NYECKHE U XUMHYECKHE CBOWCTBA
rajloreHoB. 3aKOHOMEPHOCTH MU3MEHEHHsI CBOMCTB TajJOr€HOB B 3aBUCHUMOCTH OT MX MOJOXEHHS
B IEpUOAHMYECKOM cucteme. HaxoxaeHue TrajoreHoB B HPHUPOJE M UX IOJyYEHHE.
buonoruueckoe 3HaueHrEe U MPUMEHEHHE raJOreHOB.

l'amoreHoBOIOpOBI M COOTBETCTBYIOLIME WM KHCIOTHI: IUIABUKOBas, COJISIHAs,
OpoMOBOAOPOHAs, MOJI0BOOpoAHAs. [anmoreHuasl. KaduecTBeHHblEe peakUM Ha TaJlOT€HU-
noHbI. [[puMeHeHne coeTMHEHNH TaJOTEeHOB.

O6mas xapaxktepuctuka s1emMeHToB VIA-rpynmnsl. Cepa B mpupone W €€ MOoJydeHHe.
AnnoTponHble MOAM(UKALMU cepbl M HX CBOicTBa. XMMHUYECKHE CBOWCTBA cepbl M €&
MIPUMEHEHUE.

CepoBo1OpOJI: CTPOCHUE MOJIEKYJIbI, GU3NUECKUE U XUMUYECKHE CBOMCTBA, MOIy4YeHUE U
3HaueHue. CepoBogopoanas kuciora. Cynbduabl 1 ux 3HaueHue. JIroMuHODOPHI.

Oxcun cepoi(IV), cepuuctas kucnora, cynb(urel. KadecTBeHHast peakiusi Ha CyJIbQUT-
HOH.

Okxcun cepoi(VI), cepHast kucnora, cynspatsl. KpuctamiornapaTsl.

CepHasi KHCIIOTa KaK CHJIbHBIN 371eKTposnuT. CBoicTBa pa30aBieHHONW CEpHOM KHCIOTHI
KaK THUIWYHON KHCJIOTHI: B3aUMOJACWCTBHE C METaJUIaMH, OCHOBHBIMH U aM(OTepHBIMHU
OKCHJIaMH, OCHOBaHUSIMHU U aM(OTEpHBIMH THAPOKCUAAMHU, coiisiMu. KauecTBeHHas: peakius Ha
Cynb(ar-uoH.

OOmas xapakTepuCcTUKa OHJIEMEHTOB VA-Tpynmbl. A30T, CTPOCHHE €ro aromMa u
MoJieKyJsbl. DU3NUECKne U XMMUYECKHE CBOMCTBA M NIPUMEHEHHE a30Ta. A30T B IIPUPOJE U €T0
Ounosoruyeckasi poJb.

AMMUaK, cTpoeHHEe MOJICKYJIbl U (PU3UUECKUE CBOMCTBA. AMMHayHast BOJa, HAIIaTHIPHBIH
CIUPT, TUAPAT aMMuaka. JlOHOPHO-aKIENTOPHbII MEXaHW3M OO0pa30BaHUsl CBS3M B KaTHOHE
aMMOHHMA. BoccranoBurenpHbple cBolicTBa ammuaka. ColM aMMOHMS M HMX TIPUMEHEHHE.
KauecTBeHHas peakiiys Ha KaTHOH aMMOHMUSL.

Oxcuzpl a3ora: HecosneoOpasyrole M KHCIOTHBIE. A30THUCTas KUCIOTa W HUTPHUTHI.
A30THas KUCOTa, €€ NoJIy4eHue U cBoiicTBa. Hutpatsl.

®ocdop, crpoenne atoma u amtotporus. Dochunel. @ochun. Oxeun docdopa(V) u
bochopnas (oprodochopnas) kucnora. Docdarsr.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmel: 0COOEHHOCTH CTPOEHHUS aTOMOB,
MIPOCTHIX BEIIECTB U COEIMHEHUHN B 3aBHCHUMOCTH OT IMOJIOKEHHUS 3JIEMEHTOB B MEPUOAMYECKOM
cucremMe. Yriepoa. AMIOTponHbIe MOJU(PHUKAIMU: anMa3, rpaduT. AMOp(hHBINA yIiIepoa: caxa,



aKTUBHPOBAHHBIA yrojib. Ancopbuus. XuMmMuueckue cBoiicTBa yriiepoaa. Kokcoxmmuueckoe
MIPOM3BOJICTBO U ero npoaykuus. Kapousl.

Oxcun yriepona(ll): ctpoenue Monekybl, monyueHue u cpoicta. Okeua yraepoga(lV):
CTPOCHUE MOJIEKYJIbI, MTOJIYYEHUE W CBOMCTBA. YTOJbHAs KucaoTa. COJIM yrojibHOM KHUCIIOTHI:
KapOOHATHI U TUAPOKapOOHaTHI. TeXHUYecKas U MUIIEeBas COJa.

Opzanuueckan xumus. Y2nee000poont.

MertaH, 3TaH W NpoONaH Kak MpeesbHble (HACBHIILICHHbIE) YIJIEBOJOPOIbl. JTHIEH U
alleTWJIeH KakK HenpeaenbHble (HEHACBIIEHHbIE) YrieBoaopoabl. CTpyKTypHbIE (OPMYJIBI
BeulecTB. ['openue yrineBonopoaos. Peakunn nerugpupoBanust peAEIbHbIX YIIIEBOJOPOIOB.

CnupTbl. DTUIIOBBIN CIUPT, €r0 NOJyYeHUe, MPUMEHEHHE U (PU3NO0JIOTUYECKOE IeHCTBUE.
TpéxaToMHBIN CIMPT MIMLEPUH. YKCYyCHAsl KUCJIOTA KaK MPEJICTABUTENb KapOOHOBBIX KUCIIOT.

KpeMHnii: ctpoeHne atoma M HaxoxzaeHue B npupoje. Cunmiuasl U cunaH. CBONCTBa
kpemHus. Oxcun kpeMuusA(IV). KpemnaueBas kuciora u €€ comu.

[IpousBoacTBO crekia M 1eMeHTa. [Ipoaykmusi CHJIMKATHOM MNPOMBINIIEHHOCTH:
OIITHYECKOE BOJIOKHO, KepaMuka, Gapdop, pasuc. OnTuueckoe BOJIOKHO.

Hemerannst B mpupone. dpakivoHHas TMEperoHka MKHAKOrO BO3AyXa Kak CIoco0
MOJyYeHUs1 KHUCIOpoAa, a3zora u aproHa. Ilomydenue Qocdopa, KpemHHs, XJopa, HOAA.
DJIEeKTpOJIN3 pacTBOPOB.

[lonyueHne cepHOM KHUCIOTBL: CBIPbE, XMMH3M, TEXHOJIOTHYECKAs CXEMa, METOJ
KHIISIIETO CJI0sI, TPUHIIMITBI TeTI000MEHa, MPOTUBOTOKA U mupKyJsinun. Oneym. [IponsBoactso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHYECKAS CXEMA.

Memannwt u ux coeounenus

[lonoxxeHnne MeTalIOB B NEPUOAMYECKON cucTeME XuMudeckux aiemeHTto JI. WM.
MenpeneeBa, CTpOEHME AaTOMOB M KpHCTAUIOB MeETalioB. Mertauinyeckas CBsi3b U
METaJIJINYecKasl KpUCTaJUIMUecKas pemeérka. DU3HUecKue CBOMCTBA METAJUIOB: 3JIEKTPO- U
TEIUIONPOBOAHOCTh, OTpaXkarouiasi CriocOOHOCTb, ITACTUYHOCT. YEPHbIE U 1IBETHBIE METAJLJIBL.

Metannel  KaKk ~ BOCCTAHOBHUTEIHM.  JJIEKTPOXMMHUYECKUH  psiAg  HaNpsOHKEHWH.
B3aumopeiicTBie MeTamuioB ¢ HeMeTallaMu, OKCHJIaMH, KUCIOTaMH, COJISIMA. ATTFOMUHOTEPMHSL.

OOmrast xapakrepucTuka 3J1eMeHTOB IA-rpynmbl. OKCHABI M TUAPOKCHIBI HIETOYHBIX
METaJIJIOB, UX MOJy4YeHUE, CBOMCTBA, MPUMEHEHHE. BaxkHelne coiau meI0YHbIX METaJlJIOB, UX
3HAYEHHE B MPUPOJE U KU3HU YEJIOBEKA.

Ob6mas  xapakrepuctuka djemMeHTOB IIA-rpymmbl.  OKcuabl ¥ THAPOKCHJBI
LIEJIOYHO3EMENBHBIX METAJIJIOB, UX IIOJyYEHHE, CBOMCTBAa M NpUMEHEHHE. BakHeimme comu
IIeJIOYHO3EMENbHBIX METAJJIOB, WX 3HAU€HUE B MPUPOAE U KU3HHM yesoBeka. KapOoHaTbl U
THIPOKapOOHATHI KaJIbIIKs.

Bpemennass u mnoctosiHHas KECTKOCTh BOJbL. CHocoObl YCTpaHEHHS BPEMEHHOMN
KEcTkocT. CrocoOBl yCTpaHEHUs! MOCTOSTHHOM JKECTKOCTH.

CoenuHeHns aTlOMHUHHS B TPHUPOJE. XUMHUYECKHE CBOMCTBA amoMuHUA. OCOOCHHOCTH
OKCHJIa ¥ THJIPOKCHIA aIFOMUHMS KaK aM(OTEpHBIX COeMHEHUH. BaxHelme conu amoMuHus
(xmopun, cynbdar).

OcobenHoctu cTpoeHust aroma xenes3a. JKene3o B npupone. Baxkueime pyasl xemnesa.
[Tomryuenue uyryna u cranu. Oxcuabl u runpokcusl sxenesa(ll) u (II). Conu xeneza(Il) u (I11).
OOHapy:keHue KaTHOHOB )KeJie3a B pacTBOpe. 3HauUeHHE COeTMHEHUH jkeresa.

Koppo3usi razoBasg (Xxumuyeckas) M IJIEKTPOXUMHUYECKass. 3alluTa METaJIOB OT
Koppo3uu. Meramiel B npupoae. Ilonstue o meramtyprun. U€pHas M LBETHas METaJLTyprHUs.
[Tupomeramnmyprusi,  TMIpPOMETAITyprusi,  dJIeKTpoMmeTautyprusi.  JlomeHHbIi  mporecc.
[lepepaboTka yyryHa B CTajlb. DJIEKTPOJIN3 PACILIIaBOB.

Xumus u okpyscarowan cpeoa

Crpoenue 3emiu: sapo, MaHTHs, 3€MHas Kopa, JuTocdepa, ruapocdepa, armocdepa.
Xumuyeckuit coctaB 3emud. ['opabie moposbl. Munepansl. Pyasl. OcagoyHbie rOpHBIE OPOIBI.
Ilone3Hble MCKOMIaeMBbIE.



HcToyHMKM ~ XMMHYECKOTO  3arps3HEHusi  OKpyKatomed  cpeabl.  ['moGanmbHbIE
HKOJIOTHYECKUE TIPOOIEMBI YEIIOBEUECTBA: HAPYIICHHE OWOTEOXMMHYECKHX KPYTOBOPOTOB
XMMUYECKHUX 3JEMEHTOB, MOTEIJICHUE KIMMaTa, KUCIOTHbIE NOXAU U Jp. O30HOBBIE JBIPHI.
MexayHapo HOE COTPYJHHUYECTBO B OOIACTH OXpaHBl OKPYKAIOMIEH Cpelbl OT XHMHUYECKOTO
3arpsi3HEeHUs. «3eIEHast XUMUS.

Oboowenue 3Hanuii RO Xumuu Kypca 0CHOGHOU WIKOTbL.

CrpoeHue aromMa B COOTBETCTBHM C TIOJIO)KEHHEM XHMHUYECKOTO 3JEMEHTa B
nepuonuueckoil cucteme. CTpoeHHE BEIIECTBA: XHWMHUYECKash CBS3b W KPHCTAILIHUYECKAs
peméTka. 3aBUCUMOCTb CBOMCTB 0OOpa30BaHHBIX 3JIEMEHTAMH MPOCTHIX BEIIECTB (METAJJIOB,
HEMETaJUIOB, OJarOPOAHBIX Ta30B) OT TIIOJIOKEHUS 3JEMEHTOB B IEPUOJMYECKO CHCTEMe.
Tumosiorust HEOpraHMYECKUX BEIECTB, pa3/ieleHne UX Ha Kiacchl U rpymnimsl. [IpeacraButen.

[lpr3Haku W yCNOBHS TPOTCKAHHWS XUMHYECKHX peaknuid. THITONOTHS XUMHYECKUX
peaknmMid 1O  pa3NMYHBIM [pHU3HaKaM. Peaknuu uoHHOro oOMeHa. OKHCIHTENBHO-
BOCCTAHOBHUTEIIEHBIC PEAKIINH.

XUMHUECKHE CBOMCTBAa MPOCTHIX BEUIECTB. XapaKTepHbIE XHUMHYECKHE CBOWCTBA
COIe00pa3yONINX OKCHIOB, THIPOKCHIOB (OCHOBAHHUH, KHCIOPOACOJACP)KAIINX KHCIOT H
aM(OTEPHBIX TUAPOKCUIIOB), COJIEH.

TemMaTuyeckuid MJIaH

8 kiace
Howmep Tema ypoka
ypoKa
HavanbHble NOHATHS U 3aKOHBI XUMHH (20 1)
1. HNuctpykrax no Th. [Ipenmer xumuu. Poap XuMUM B KU3HU YEJIOBEKA
2. MeTo/ bl H3YUICHHS] XUMUHU
3. ArperaTHble COCTOSIHUSI BEIIIECTB
4. Ipaxmuueckas paboma 1 Ilpasuna mexnuku 6e30nacHocmu u HeKOmopbwle 8Udbl
pabom 8 xumuueckotl iabopamopuu (Kabureme Xumui)
Jlomawnuti sxcnepumenm Habnooenue 3a copsiueii ceevotl
3. Pusnyeckue sIBICHUS — KAK OCHOBA Pa3/ieJCHUs] CMECe B XUMHHU
6. IIpakmuyeckas paboma 3 (ananoe pabomsi « Ouucmra nogapenHou conuy) Ananu3z
no48bl
7. ATOMHO-MOJIEKYJISIpHOE YUeHUE. XUMUYECKUE IJIEMEHTBI
8. 3HaKU XUMUYECKUX AJIeMeHTOB. [leproandeckas Tabnia XUMAYECKUX JIEMEHTOB /1.
9. N. Menpeneesa.
10. Xumudeckue GopMyJIbl
11.
12. BanentHocTs
13.
14. XUMHUYECKHE pEeaKIuu
15. XHUMUYECKUE YpABHEHUS
16.
17. THrIbl XUMHYECKUX PEAKLIUI
18.
19. [ToBTOpeHue u 06061meHue TeMbl «HavgalbHbIe MOHSATHS M 3aKOHBI XUMHM)
20. Konmponvnas paboma Ne I no teme «HadaibHbIC TOHATHS U 3aKOHBI XUMHUN)
Basicneinnmue npeocmagumenu neopeanuueckux éeuyecme. Konuuecmeennvlie omuouienus 6
xumuu (18 u)
21. Bo3nyx u ero cocras
22. Kucnopon
23. Ilpakmuueckas paboma 4 Ilonyuenue, cooupanue u pacnosnasarue KUCiopooda




24. Oxcuanl

25. Bonopon

26. Ipaxmuuecxas paboma 5 Ilonyuenue, cobupanue u pacno3nasarue 6000pooa

27. KucnoTsl

28. Comm

29. KonuuecTBo BemecTBa

30.

31. MoutsipHbIH 00BEM ra30B

32. Pacy€tbl Mo XMMUYECKUM ypaBHEHUSIM

33.

34. Bogna. OcHoBanus

35. PacTBOophl. MaccoBas 107151 paCTBOPEHHOTO BEILIECTBA

36. Ipaxmuuecxas paboma 6 [Ipucomosnenue pacmeopa 3a0aHHOLU MACco80U 0oJell
PACmeopEéHHO20 seulecmea
Lomawnuii sxcnepumenm Bwipawueanue Kpucmaiios anoMoKaIuesvix Kacyos uiu
MeOH020 Kynopoca

37. O06o0mieHne 1 cucTeMaTH3alys 3HaHU 10 TeMe «BaxHelme npeacTaBuTenu
HeopraHnyeckux BemecTB. KonnuecTBeHHbIE OTHOIICHHUSI B XHMHM»

38. Koumponvnasa paboma Ne 2 no teme «BaxHeillue npeacTaBUTeIN HEOPraHUUECKUX
BemiecTB. KonnuecTBeHHbIE OTHOIICHHS B XUMUI)

OcHosHble Knaccovl Heopzanuueckux coeounenuii (10 u)

39. Oxcupl, MX KIacCUPUKAIU XUMHUECKUE U CBOMCTBA

40.

41. OcHoBaHus, WX KJIaCCU(UKAINAI U XUMHUYECKHAE CBOMCTBA

42.

43. Kucnotsl, ux xnaccudukanus 1 XUMHYECKHUE CBOICTBa

44.

45. Conm, ux kiaccuuKaIuys U XUMUYECKHUE CBOWCTBA

46.

47. ['eHeTnyeckas CBsI3b MEXAY KJIacCaMH HEOPTraHMUECKUX COCTUHEHHMA

48. Ilpakmuueckas paboma 7 Pewenue skcnepumenmanvhvix 3a0au no meme « OcHogHbie
KIACCbl HeOP2AHUYECKUX COeOUHEHULL)

49, O0600menne u cucTeMaTu3alys 3HaHu| 1o TeMe «OCHOBHBIE KJTAaCChl HEOPTAaHUIECKUX
COEAMHEHUID)

50. Konmponvnas paboma Ne 3 1o Teme «OCHOBHBIE KIIaCChl HEOPTaHMYECKHUX
COEAMHEHUID)

Ilepuoouueckuii 3axKon u nepuoouuecKkan cucmema xumudeckux ynemenmos /1. H.
Menoeneesa. Cmpoenue amoma (8 u)

51. EcTecTBeHHbIE ceMelcTBa XUMHUECKUX 2JIEMEHTOB. AMGMOTEpHOCTh

52. OTtkpeiTHE Iepuoandeckoro 3akona J{. . MenpaeneeBsiM

53. OcCHOBHbBIE CBEJICHHUSI O CTPOSHUHU aTOMOB

54. CtpoeHue 3JIEeKTPOHHBIX 000JI09€K aTOMOB

55. Ilepuonuueckas cucreMa xumuuecknx 3jemMeHToB J[. . MeHneneeBa

56. XapakTepuCTUKa JIEMEHTA M0 €r0 MOJIOKEHHUIO B IEPUOIMYECKON CUCTEME

57.

58. 3HaueHue NepruoINYeCcKOro 3aKOHa U MEPHOJNUECKON CUCTEMbI XUMUYECKUX
anemenToB JI. . Menaeneera

59. O6o6menne u cuctematuzanus 3HaHWi 1o Teme «llepuoguveckuii 3aKoH U

nepuoanyeckas cucrema xumudeckux dneMeHtoB /Jl. M. MenneneeBa. CrtpoeHue
aToMa»




60. Koumponvnas paboma Ne 4 mo teme «llepuogmdeckuii 3aKOH W TEPUOAUYECKAsS

cucrtema xumuyeckux 3semMeHToB 1. 1. MenneneeBa. CtpoeHue atomay
Xumuueckasn ceéazv. OKucaIumenpbHo- 60CCManosumesibHvle peakyuu (8 u)

61. WNonHas xumuyeckas CBsi3b

62. KoBasieHTHast XuMHuueckas CBs3b

63. KoBajieHTHas HenoJsipHasi U NOJIIpHAsi XUMUYECKas CBSI3b

64. Mertamnyeckass XMMHYECKas CBS3b

65. CreneHb OKUCIICHHUS

66. OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU

67. O0o001IeHre U CUCTeMaTH3allns 3HaHUH 10 TeMe « XuMHu4deckas CBsi3b. OKHCIUTEIHLHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUN)

68. Koumponvnass paboma Ne5 mo Tteme «Xwummueckas CBs3b. OKHCIHTEIHHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN)

9 k1ace
Howmep Tema ypoka
ypoka
IToBTOpeHue u 00001eHNe cBeleHui M0 Kypcey 8 kiacca. Xumunuyeckue peakuuu (9 1)

1. Nucrpykrax no Th. [lepuoanueckas cucreMa XMMU4EeCKUX 3j1eMeHToB 1. 1.
MemnpieneeBa B CBETE CTPOCHUSL aToMa.

2. Turbl XUMHUYECKOM CBSI3U

3. Knaccudukaiius HEOpraHMYeCKUX BEIIECTB U MX HOMEHKIIATypa

4. Knaccudukanus XuMuaeckux peakiuii Mo pa3IMaHbIM OCHOBaHUSIM

5.

6. [TonsiTHE O CKOpOCTH XMMHUYECKOU peakunu. Karanus

7.

8. Pemenne pacueTHbIX 3a/1a4

9.

Xumuueckue peaxyuu 6 pacmeopax (10 u)

10. DJIEKTPOJUTHYECKAS TUCCOIUALINS

11. OcCHOBHBIE TIOJOKEHHS TEOPHUH AMEKTpoIuTHIeckor auccormarmu (TI/1)

12. Peaxiinu nosHoro ooMeHna

13. XUMHYECKUE CBOMCTBA KUCJIOT KaK JIEKTPOJIUTOB

14. XUMHUYECKUE CBOWCTBA OCHOBAHUHN KaK 3JIEKTPOJIHUTOB

15. XHUMHUYECKHE CBOKMCTBA COJIEN KAK AJIEKTPOJIMTOB

16. [ToHsTHE O THIPOIH3E CONEN

17. Ilpakmuueckass paboma 1. Pewenue 3sKcnepumeHmanrvhbix 3a0ay nNo meme
«Dnekmpoaumuyeckas OUccoyuayusy

18. O06001IeHre U CUCTEMATU3AIMsl 3HAHUN 110 TeMe « XMMHUYECKHEe PEaKIii B pacTBOpax
AJIEKTPOIUTOBY

19. Konmponvnas paboma 1 o teme « XMMHYECKUE PEAKIIMH B PACTBOPAX AJICKTPOTUTOBY

Hememannwt u ux coeounenusn (25 u)

20. OO6mas xapakTeprCTUKa HEMETAJIIOB

21. O6mas xapakrepucTuka 37eMeHToB VIIA-rpynnsl — rajJoreHoB

22. CoenuHeHus raJIOTeHOB

23. IIpakmuueckas paboma 2. H3yuenue c8oticme COSHOU KUCTOMbL

24. Oom1ast xapakTepucTrka 3neMeHToB VIA-rpynmel — xanpkoreHon. Cepa

25. CepoBoaopos1 ¥ cynbpuabI

26. Kucnopoinbie coeiuHEHUs cepbl

27. Ilpakmuueckas paboma 3. H3zyuenue ceoticme cepHoil KUCIOMbL

28. OO6m1ast XapaKTepUCTHKA XUMHUYECKHX J1eMeHTOB VA-Tpynnbl. A30T




29.

Ammuak. Coitt aMMOHUS

30. Ilpakmuueckas paboma 4. Ilonyuenue ammuaka u uzyueHue e2o c80UCMa
31. Kucnoponnslie coennHenus azorta
32.
33. docdop 1 ero cCoeTMHCHUS
34. Oobmas xapakrepuctuka 31eMeHToB [VA- rpynmsl. Yriaepon
35. Kucnopoaneie coequHeHust yriaepoaa
36. IIpakmuyeckas paboma 5. Ilonyyenue yeneKucio2o 2aza u uzyyeHue e2o ceolucme
37. YTrieBoaopoibl
38. Kucnopoacoaepxaiiye opraHM4ecKue COeTMHEHUSI
39. Kpemuuii u ero coeimHeHUst
40. CunmkaTHasi IPOMBIIIEHHOCTh
41. ITonydyeHne HEMETALIOB
42. [TonydyeHne BaXXHEHIITUX XUMUYECKUX COCTMHEHU HEMETAIIOB
43. O60061IeHne 1o TeMe «HeMeTallibl 1 X COeTMHEHUS
44. Koumponvnas paboma Ne 2 o teme «HemeTtanmnbl 1 UX COSAMHEHUS
Memannwt u ux coeounenusn (16 u)
45. OO0mas xapakTepUCTUKA METAJJIOB
46. XHWMHUYECKHE CBOICTBA METAJNIOB
47. OOm1ast XxapaKTepuUCTHKA IEMEHTOB [A-rpymiisl
48.
49. Oomas xapakrepuctuka [IA-rpymrsr
50.
51. XKécTkocTh BOJbI U cIOCOOBI €€ yCTpaHEHHs!
52. Ipaxmuueckas paboma 6. JKécmkocmuv 600vl u cnocobvl e€ ycmpanenus
53. AJIOMUHUH U €0 COeINHEHNS
54. XKeneso u ero coeguHEHUS
55.
56. Ilpakmuueckas paboma 7. Pewienue sxcnepumenmanvhvix 3a0ay no meme « Memannoly
57. Koppo3ust MeTaisioB U criocoObl 3alIUThI OT Hed
58. Mertaiel B ipupoe. [lonstue o Mmeramnypruu
59.
60. O000uieHre 3Hanuil o TeMe «MeTayuib»
61. Koumponvnas paboma Ne 3 no meme « Memainivl»
Xumusn u oxkpysycarowan cpeoa (2 u)
62. XHUMUYECKUI COCTaB IUIAHEThI 3€MJISI
63. OxpaHa OKpYXKalolle Cpeabl OT XUMUUYECKOTO 3arpsi3HCHUS
Oo600wenue 3nanuil NO XUMuu 3a Kypc 0CHOBHOU WKOJbl.
Iloozomoeka Kk ocHogHOMY 2ocyoapcmeenHomy IK3ameny (OI'3) (5 u)
64. BemiectBa
65. XUMHUYECKUE PEAKIIMU
66. OCHOBBI HEOPraHUYECKON XUMHHU
67. [ToBTOpenne u 0600meHue o Teme. [1oaroToBka K KOHTPOIBHON paboTe
68. Koumponvnas paboma Ne 4 (uToroBasi o Kypcy OCHOBHOM IIIKOJIBI)

Oobopynosanne Llentpa o0pa3oBaHus eCTECTBEHHO-HAYYHOH M TEXHOJOTHYECKOI
HanpasJyieHHocTell «Touka poctay MBOY «bembikckas COIL», ucnosb3yemoe npu

peaimdanuu nporpaMmmal

Hugposaa nabopamopusa no xumuu (yuenuueckas)
Kommnekramust:




BecnipoBogHON MyIbTUAATYHK 110 XUMHUH € 4-MsI BCTPOSHHBIMH JTaTYUKAMU:

Hatunk pH ¢ nnanasonom n3mepenus He yxe yem ot 0 1o 14 pH

JlaTuuk BBICOKOM TeMIEpaTypbl (TEpMONApPHBI) C JUaa30HOM U3MEpPEHUs He yxke ueM oT -100
1o +900 C

JlaTuuk 37€KTPONPOBOAUMOCTH C IuanazoHamMu usMepeHus He yxe uyeM ot 0 no 200 mxCwm; ot 0
1o 2000 mxCwm; ot 0 1o 20000 MxCwMm

JlaTuuk TemnepaTypsl INIATUHOBBIN C JUana3oHOM U3MepeHus He yxxe 4eM oT -30 no +120 C
OTHOenpHBIe JaTYUKH:

JlaT4yuK ONTHYECKOM IIOTHOCTH 525 HM

AKceccyapsl:

Kab6ens USB coennHuTENbHBIN

3apsiiHOE yCTpOHCTBO ¢ Kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

KpaTkoe pykoBOJCTBO 10 3KCIUTyaTanuu HudpoBoi 1abopaTopuu

Hab6op nabopatopHoii ocHacTKU

[IporpammHuoe obecrieueHne

Haéop OI'3 no xumuu:

Bechl J1abopaTopHble 3ekTpoHHble 200 T, cnupTOBKa J1abopaTopHas, BOPOHKAa KOHHUYECKas,
najoyka crekisHHas, npobupka I[1X-14 (10 mryk), ctakan BbicokMid ¢ Hocukom BH-50 c
METKOH (2 IITYKH), IWIMHAP W3MEPUTENbHbIN 2-50-2 (CTEKIJISHHBINA, C MPUTEPTOM KPBIIIKON),
IITATHB 7151 TpoOupok Ha 10 ruesn, 3aXuM MpoOUPOYHBIH, MIMaTenb-10keuka (3 mTyku), Habop
(h1aKOHOB /ISl XpaHEHUS PaCTBOPOB U peakTuBOB (00BeM (prrakona 100 mut - 5 KOMIUIEKTOB 110 6
mryk, oobeM ¢uakona 30 mu - 10 KOMIJIEKTOB Mo 6 INTYK), LUWIMHAP HU3MEPUTENBHBIA C
HocukoM 1-500 (2 mtykm), ctakaH Bblcokuil 500 miu (3 mrTyku), HaOOp epiied ISl MBITbs
nocyibl (epI JUIst MBIThsI IPOOUPOK - 3 MITYKH, €pII AJIS MBIThS KOJIO - 3 IITYKH), XanaT Oembiit
x/0 (2 mTyKW), MepyaTKH PE3WHOBBIE XMMHMYECKUE CTOHMKHE (2 WITyKH), OYKM 3alIUTHBIE,
¢miteTpel Oymaxcaslie (100 mryk), roprodee mi1st cnuptoBok (0,33 1).



