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ITosicHUTENbLHAA 3aNIHCKA

PaGouass mporpamma Kypca XUMHH pa3paboTaHa Ha OCHOBE aBTOPCKON MpPOrpamMmbl
Kypca xumuu s 8—9 kimaccoB oOmieoOpasoBarenbHbIX yupexacHuii (aBTopel O. C.
Ia6puensu, WU. T'. Ocrtpoymos, C. A. CmaagkoB) — M. : IlpocBemenune, 2019.) a Taxke
[IpumepHoit paboueil mporpaMMmbl MO XUMHUM JUIsI 8—9 KIIacCOB C HCHOJIb30BAHUEM
obopynoBanus mneHrpa «Touka pocray (II. U. becmamoB, M.B. JlopodeeB Peanuzarus
00pa3oBaTeNbHBIX MPOrPaMM E€CTECTBEHHOHAYYHOW M TEXHOJIOTMYECKON HampaBICHHOCTEH MO
XUMHH C UCIOJIb30BaHUEM 000pyaoBaHus 1eHTpa «Touka pocra». Meroauueckoe nocodue. M.,
2021.). Crtpyktypa u cojaepkaHue paboyeil MporpaMMbl COOTBETCTBYIOT TpPEeOOBaHUSIM
@®enepalibHOTO  rOCYAApCTBEHHOTO  00pa3oBaTENbHOIO  CTaHJIApTa OCHOBHOTO  0OIIEro

o0OpazoBaHusl.
IIporpamma peanusyerca Ha Oa3e lLleHTpa oOpa3oBaHuS €CTECTBEHHO-HAy4HOH U
TexHoJoruueckord HampasieHHocTeld «Touka pocra» MBOY  «bemnbikckas COLL».

Hcnons3oBanue oOopynoBanusi «Touka pocra» mpu peanuzanuu gaHHoi OIl mo3Bomser
CO3/1aTh YCIIOBUSI:

* JUIS PACIIMPEHUS COJICPKAHUS IIKOJIBHOTO XUMHUECKOT0 00pa30BaHus;

* JUTS TIOBBIIICHUS TIO3HABATEIILHOW aKTUBHOCTH OOYYAIOIIUXCS B €CTECTBEHHO-HAYYHON
obnacry;

* I Pa3BUTHS JIMYHOCTU PEOEHKA B Ipolecce OOydeHUs] XUMHH, €T0 CIIOCOOHOCTEH,
(GOopMHUPOBaHUS U YIOBJICTBOPEHHSI COIIMAIBHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

* I paboOTHl ¢ OJApEHHBIMH IIKOJIEHUKAMH, OPTAaHU3AIMHA UX PA3BUTHS B PA3INYHBIX
o0acTsix 00pa30BaTEIIbHOM, TBOPUECKOM S TEIBHOCTH.

IInanupyemble pe3yabTaThl OCBOCHHA Y4e0OHOI0 peaMera

Jluunocmmuuwie pezynomamot

OOyyaromuiics MOJYYUT BO3MOXKHOCTH JUIsl (DOPMHUPOBAHMS CHENYIOIIMX JUYHOCTHBIX
YVI:

* OIpeieIeHne MOTUBALIMY U3Y4YEeHUs yueOHOr0o MaTepHarna;

* OLEHMBAaHME YyCBaMBAaeMOro Yy4yeOHOro MarepHuanga, MCXOJS U3 COLMAIBHBIX U
JMYHOCTHBIX LIEHHOCTEH;

* TIOBBIIIEHHE CBOEr0 00pa30BaTEIbHOIO YPOBHS M YPOBHS TOTOBHOCTH K H3YyYCHMIO
OCHOBHBIX UCTOPHUYECKHUX COOBITHUMN, CBI3aHHBIX C pa3BUTHEM XUMHH U OOLIECTBA;

* 3HaHME [TPaBUJI [TOBEACHUS B UPE3BbIUAIHBIX CUTYaLUIX;

* OLICHMBAHUE COLMAIHOIN 3HAUMMOCTH NMPOQECCUiA, CBA3aHHBIX C XUMUEH;

* BJAJCHME IpaBWIaMU O0€30MacHOr0 OOpalleHUs] C XUMHYECKMMM BEIIECTBAMU H
000py/I0BaHUEM, POSIBIICHUE IKOJIOTMUECKON KYJIbTYpPHI.

Memanpeomemmnule pezyibmanol

Pezynamuenuvie

OOyuaromuiicss TOTYYUT BO3MOKHOCTh JAJIsi (POPMHUPOBAHUS CIEAYIOIIUX PErYISITUBHBIX
YV

* IIeJIeroIaranyue, BKII0Yas MOCTaHOBKY HOBBIX IiesieH, peoOpa3oBaHUe MPaKTHUYECKOM
3aJaud B TIO3HABATEJbHYI0, CAMOCTOSATEIbHBIN aHAU3 YCIOBUM JOCTHKEHHS L€ Ha OCHOBE
yu€Ta BBIICJICHHBIX YUUTEIEM OPHEHTUPOB JACHCTBHS B HOBOM y4eOHOM MaTepHalle;

* IJITAHUPOBAHUE ITYTH TOCTHKEHUS LeJIeH;

* yCTaHaBJICHUE LIEJIEBBIX MPUOPUTETOB, BBIICICHUE AalbTEPHATUBHBIX CIIOCOOOB
JIOCTYDKCHHUS TIEJTH U BBIOOp Hambouiee 3(hPeKTUBHOTO cr1ocoba;

* YMEHHE CaMOCTOATEIBHO KOHTPOIUPOBATh CBOE BPEMsI U YIIPABIATH UM;

* yMEHHE IPUHUMATh PEIICHUs B TPOOIEMHON CUTYaIUH;

* IOCTAHOBKA Y4EOHBIX 3aj1ay, COCTABJICHUE TIJIaHa U TIOCIIEI0BATEIbHOCTHU JICHCTBHIA;



* OpraHu3anus pabo4yero MecTa Mpyu BHITOJTHEHUH XUMUYECKOTO 3KCIIEPHMEHTA,

* MPOTHO3MPOBAHUE PE3YIbTaTOB OOYYEHMs, OLICHMBAHUE YCBOCHHOI'O MaTepuaa,
OLIEHKA KaueCcTBa M YPOBHS NOJYYECHHBIX 3HAHUM, KOPPEKLUs IUIaHA U CIoco0a JCHCTBHS MpU
HEOOXOIMMOCTH.

Ilo3nasamenvhoie

OOyuaromuiics  HOJXY4YUT  BO3MOXKHOCTb Uil (OPMHPOBAHUS  CIEAYIOIIHUX
rno3HaBarteybHbIX Y'Y /I

* [IOMCK U BblJeJIeHNE HHPOPMALIUH;

* aHANW3 YCJIOBUMH W TpeOOBaHWI 3amadd, BBIOOP, COMOCTaBICHHE W OOOCHOBAaHUE
crioco0a peleHus 3a/1auu;

* BeIOOp Hambosiee 3(PPEKTUBHBIX CHOCOOOB pEIHICHUS 3aJaud B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

* BBIJIBIKCHHE M 0OOCHOBAHKE THIIOTE3bI, BBIOOD crioco0a e€ mMpoBepKu;

* CaMOCTOATENIBHOE CO3/JaHUE alropuTMa JEesATeIbHOCTH IPU peleHUH Mpodiem
TBOPYECKOTO M MMOMCKOBOTO XapaKTepa;

* YMEHUS XapaKTepU30BaTh BEIIECTBA [10 COCTABY, CTPOCHUIO U CBOHCTBAM;

* OIMCHIBAaHUE CBOWCTB: TBEPIBIX, JKUAKHX, I'a3000pa3HBIX BEIIECTB, BBIICICHUE HUX
CYLIECTBEHHBIX ITPU3HAKOB;

* M300pakeHUE COCTaBa MPOCTEHIIMX BEIIECTB C TOMOIIbI0 XUMHYECKUX (opMyn u
CYIIHOCTH XMMHYECKHX PeaKuil ¢ HOMOIBI0 XUMUYECKUX YPAaBHEHHIA;

* MpoBeJcHWE HaONIOJCHUH, ONMHMCAaHWE TPU3HAKOB M YCIOBHW TEUEHHUS XUMHUYECKUX
peaKuuii, BHIIOJHEHHE XMMHUYECKOr0 SKCIEPUMEHTA, BbIBO/IbI HA OCHOBE aHa/IM3a HaOII0eHU
3a SKCIIEPUMEHTOM, DEIICHHE 3a]ad, IMOJydeHHEe XUMHUYECKOW HH(OpMAruu M3 pa3InYHbIX
UCTOYHUKOB,;

* YMEHHE OpPTraHU30BBIBATH UCCIIEIOBAHUE C IIEIBI0 IPOBEPKU THITOTE3;

* YMEHUE JIe1aTh YMO3aKIIOUeHHs (MHAYKTUBHOE U 10 aHAJIOTUH) U BBIBOJIBI;

* yMeHHE OOBEKTUBHO OIIEHWBATh HH(POPMAITHIO O BEHIECTBAX M XUMHUECKUX IMPOIeccax,
KPUTUYECKH OTHOCUTBHCS K TICEBIOHAyYHON MHPOPMALIUH.

Kommynukamuenule

OOyuaromuiics  MOJXYYUT  BO3MOXKHOCTh Uil (OPMHPOBAHUS  CIEAYIOIIHUX
KOMMYHUKaTUBHBIX YV /I

* TI0JIHOE U TOYHOE BBIPAKEHHE CBOMX MBICIIEH B COOTBETCTBUU C 3a/la4aMU U YCIOBUSAMHU
KOMMYHHKAIIHH;

* QJIeKBaTHOE WCIIOJIb30BAHME pPEUEBBIX CPEICTB IS y4yacTHi B JUCKYCCHM H
apryMEHTalliu CBOEH MO3UINH, YMEHHE MPEJICTABIISATH KOHKPETHOE CO/IEpPIKaHNe C COOOIIEHnEM
€ro B MMCbMEHHON M YCTHOH (opMe, onpesieieHne cioco00B B3aUMOAECHCTBHS, COTPYJHHUUECTBO
B MIOKCKE U cOope nHpOopMaIny;

* olpeneleHue CrnocoOOB B3aMMOJEHCTBHS, COTPYIHHYECTBO B IOMCKE U cOope
uH(poOpMalliy, y4yacTHe B Juajore, IJIAHUPOBaHUE OOMIMX CHOCOOOB pabOThl, MPOSBIECHUE
YBKUTEIBHOTO OTHOLICHUS K JIPYTUM YUaIIUMCS;

* OTIFICAHUE COJICPKAHMS BBITIOTHIEMBIX ACUCTBUH C IENbI0 OPUEHTHPOBKH B MTPEIMETHO-
NPaKTUYECKOH J1eSTeNbHOCTH;

* YMEHHs YYHTHIBaTh pa3HbIe MHEHHUS W CTPEMHUTHCS K KOOPAWHAIMH Pa3THIHBIX
MO3HULIUN B COTPYTHUYECTBE.

(bopMyIHpOBaTH COOCTBEHHOE MHEHHE U MTO3UIIHIO, apTYMEHTHPOBATH M KOOPIMHUPOBATH
e€ C MO3ULMAMHU NapTHEPOB B COTPYAHUYECTBE MPU BBIPAOOTKE OOIIETO pEeIIeHUs] B COBMECTHOM
NeSITeTTbHOCTH,

* OCYUIECTBJIATHh B3aUMHBIN KOHTPOJb M OKa3bIBaTh B COTPYIHHUYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIIb;

* IUTAHUPOBATh OOIIME CIIOCOOBI pabOTHI; OCYIIECTBIATh KOHTPOJIb, KOPPEKIUIO, OLICHKY
JeHCTBUM MapTHEPA, YMETh YOCKIaTh;



* WCIIOJIb30BaTh AJCKBATHBIC SI3BIKOBBIC CPEICTBA JJsi OTOOpPaKeHUS CBOMX YYBCTB,
MBICJICH, MOTUBOB U MOTpeOHOCTEH; 0TOOpakaTh B peur (omucaHue, 00BICHEHHUE) COIEepKaHNE
COBEpILAEMBIX JIEHCTBUM, Kak B (OpME I'pPOMKOW COLMATM3MPOBAHHOW peud, Tak U B (opme
BHYTPEHHEH peun;

* pa3BUBaTh KOMMYHHUKATHBHYIO KOMIIETEHIIMIO, HCIIONb3Ysl CpPEJICTBA YCTHOW U
MUCbMEHHOW KOMMYHHMKAlMu Tpu paboTe ¢ TeKkcTaMu Yy4yeOHHMKa U JONOJHUTEIbHOMN
JUTEPATypOMd, CIPABOYHBIMH TAOJIMIIAMHU, MPOSBISATH TOTOBHOCTh K YBAXKEHUIO MHON TOYKHU
3peHus npu 00CYKIECHUH PE3YJIbTaTOB BHIITOJIHEHHOM paObOTHI.

IlIpeomemmnuie pesynomamot

OO0yuaromuiicst Hay4uTCs:

. 3HaTh (MOHUMATH):

— XUMHYECKYI0 CHUMBOJIUKY: 3HAaKH XUMHYECKHX 3JIEMEHTOB, (HOPMYJbl XHMUYECKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKIUN;

— Ba@XHEHIIME XUMHUYECKHE IMIOHATHS: BEIIECTBO, XUMHUYECKHUWA 3JIEMEHT, aroM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI U MOJIEKYJISIPHAsE MacChl, MOH, KATHOH, aHUOH, XUMUYECKasi
CBSI3b, 3JIEKTPOOTPULIATEIbHOCTb, BAJIECHTHOCTh, CTENEHb OKHUCJIEHHS, MOJb, MOJSpHas macca,
MOJIApHBIA ~ 00BEM, pacTBOPBI, DBJEKTPOJIUTHL M HEIJIEKTPOJIMTHI, AJIEKTPOIUTHYECKAS
JUCCOLIMAIUS, OKHCIIUTENb U BOCCTAHOBUTENb, OKUCICHHE U BOCCTAHOBJICHHE, TEIIOBOM P deKT
peaKIu, OCHOBHBIE THIIbI PEAKIIMI B HEOPTraHUYECKON XUMHUH,

— (OopMyIHpPOBKH OCHOBHBIX 3aKOHOB M TEOpUH XHMHUU: ATOMHO-MOJEKYJISPHOTO
YUEHUS; 3aKOHOB COXPAHEHMsS] MacChl BEIIECTB, IOCTOSHCTBA COCTaBa BELIECTB, ABOraapo;
nepuoanueckoro 3akona /I. M. MenaeneeBa; Teopun CTpOCHHsSI aTOMa M YYEHUSI O CTPOEHUU
BEIIECTBA; TEOPUHU AIEKTPOJIUTUUECKON JUCCOLUAIIMN U YUEHUSI O XUMUYECKON PEaKIIH;

. Ha3bIBATh:

— XUMHUYECKHE DJIEMEHTHI;

— COEMHEHHUS U3yYEHHBIX KJIaCCOB HEOPTAHMYECKUX BEIIECTB;

— OpraHuyYecKHe BELIeCTBa M0 UX (popmyne: MeTaH, 3TaH, 3TUJIEH, alleTUJIeH, METaHOM,
ATaHOJI, TJIMLIEPUH, YKCYCHAs KACIIOTa, IJIF0K03a, Caxapo3a;

. OOBSCHSITH:

— (uU3NYECKUH CMBICI aTOMHOTO (TMOPSIIKOBOrO) HOMEpa XUMHUYECKOrO DIEeMEHTa,
HOMeEpa Irpyniisl U nepuoaa B nepuoguyeckot cucreme /. 1. MenaeneeBa, K KOTOPbIM 3JIEMEHT
MPUHAJICKUT;

— 3aKOHOMEpPHOCTH HM3MEHEHMsI CTPOEHHsSI aTOMOB, CBOMCTB 3JIEMEHTOB B Ipejaeax
MaJbIX TEPHOJOB W A-Tpynm, a TakkKe CBOMCTB 00pa3yeMblX MMM BBICHIUX OKCHUIOB U
TUAPOKCHJIOB;

— CYIIHOCTb IIpoIiecca 3JEKTPOJIUTHUECKON JUCCOIMALUN U PEaKLIUi HOHHOTO OOMEHa;

. XapaKTepU30BaTh:

— XUMHUYECKHE DJJEMEHTHI (OT BOJOpPOAA 10 KaJbIHS) HA OCHOBE HMX IMOJIOKECHUS B
MEePUOINYECKON cucTeMe XuMuueckux saemMeHToB 1. V1. MenneneeBa u 0COOEHHOCTEH CTpOSHUS
UX aTOMOB;

— B3aUMOCBSI3b MEX]Iy COCTaBOM, CTPOCHHEM U CBOMCTBAMH HEOPTaHUYECKHUX BEIIECTB;

— XHUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BEHIECTB (MPOCTHIX

BEIIECTB — METAJUIOB M HEMETAJIOB, COEAMHEHHH — OKCHUJOB, KHCIIOT, OCHOBAaHMIA,
aM(OTEPHBIX OKCHUJIOB U THAPOKCUIIOB, COJIEH);
. OTIPEIeIATh:

— COCTaB BelIeCTB M0 ux hopmymnam;

— BaJICHTHOCTh U CTETIEHU OKHCIIEHUS 3JIEMEHTOB B COEIMHEHUU;

— BH/JIbl XUMUYECKOH CBSA3HM B COEAMHEHUSAX;

— TUIIBI KPUCTAITHYECKUX PEIIETOK TBEP/BIX BEIIECTB;

— NPUHAIEKHOCTD BEILIECTB K ONPEACIEHHOMY KJIacCy COSUHEHMI;
— TUIBl XUMHUYECKHUX PEaKIIHii;

— BO3MOXHOCTH NMPOTEKAHMs peaKIfii HOHHOTO 0OMeHa;



° COCTaBJIATH:

— CXEMBbI CTPOEHHUs aTOMOB IE€PBBIX JBAJLATU 3IEMEHTOB NEPUOIUYECKON cUcTeMbI Jl.
H. Menpeneena;

— (hopMyIbI HEOPraHUYECKUX COEAMHEHUN N3YUYEHHBIX KJIACCOB BEIIECTB;

— YpPaBHCHUA XUMHWYCCKUX peaKHI/If/'I, B TOM 4YHUCJIC OKHCIIMTCIbHO-BOCCTAaHOBUTCIIbHBIX, C
MOMOIIBIO0 METO/Ia 3JIEKTPOHHOT0 OajaHca;

* BBIYUCIIATH.

— MaccCOBYIO JIOJIF0 XUMHYECKOI0 AJIeMEHTa M0 (opMyIie COeIMHEHUS;

— MaccOBYIO JIOJIFO BEILLIECTBA B PaCTBOPE;

— Maccy OCHOBHOT'O BELIECTBA 10 U3BECTHOW MACCOBOM J0JIU IPUMECEH;

— 00BEMHYIO J0JI0 KOMIIOHEHTA ra30BOM CMECH;

— KOJHMYECTBO BEIECTBA, OOBbEM WM MacCy BEIIECTBa IO KOJWYECTBY BEIIECTBA,
00BEMY MIIM Macce peareHTOB, WM NIPOYKTOB pEaKLUu;

* IPUMEHATH OCHOBHBIE METO/IbI [TO3HAHUS: HAOIIOICHIE, U3MEPEHHE, SKCIIEPUMEHT;

* ONHNCHIBATH CBOMCTBA TBépIII:IX, KUAKHUX, Fa3006pa3HI)IX BCIICCTB, BbBIACIAA HX
CYILIECTBEHHbBIE ITPU3HAKY;

®* PpacCKpbIBaTb CMBICJI 3daKOHAa COXPAaHCHUA MaCCbl BCULICCTB, aTOMHO-MOHeKYHﬂpHOﬁ
TEOPUH;

* pasinyatb XUMHYCCKHUC H (1)I/IBI/I‘I€CKI/IC SABJICHUS, HA3bIBAThb IIPU3HAKHW W YCJIIOBHUA
MIPOTEKAHUSI XUMUYECKUX PEAKIUH;

* coOro1aTh MpaBuiia 0€30macHoi padoThI IPH MPOBEICHUH OIIBITOB;

* [10JIB30BAThCS TAOOPATOPHBIM 000PYI0OBAaHHEM U MOCYIOM;

* [I0JTy4YaTh, COOMPATh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH MX;

* XapakTepu3OBaTh B3aMMOCBA3b MEXKAY COCTaBOM, CTPOCHHEM M CBOMCTBaMHU
HEMETAJJIOB U METAJIJIOB;

* MPOBOJIUTH OMNBITHI MO TMOJYYEHHI0 M H3YYEHUIO XUMHUYECKHX CBOMCTB Pa3JIMYHBIX
BEIIIECTB;

* PaMOTHO 00palaThcs C BEIECTBAMU B IIOBCEHEBHOM KHU3HH.

Odyuarowguiica noayuum 603MOMCHOCHb HAYUUMBCA.

* BBIABUIaTh U IPOBEPATH DKCIEPUMEHTAIBHO THUIIOTE3bl O XMMHUYECKHX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTH BCTYNAaTh B XUMHUYECKHE PEaKIINH,
0 XapakTepe U NPOJAYKTaX Pa3IMYHbIX XUMUUYECKHX PEaKIInii;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOCHHUIO U CBOMCTBAM, yCTaHaBIMBAaTh
MPUYUHHO-CJIEACTBEHHBIE CBS3H MEX]y JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

® COCTaBJIATh MOJICKYJIAPHBIC W IMOJIHBIC MOHHBIC YPAaBHCHHA 110 COKpaHIéHHI:IM NOHHBIM
YpaBHEHUSM,;

® IIPOrHO3UPOBATH CIIOCOOHOCTD BEIIIECTBA IMPOABJIATH OKHCJIINTCIIbHBIC 501041
BOCCTAaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIEHEN OKHCIEHMSI AJIEMEHTOB, BXOJALIUX B €r0
COCTaB;

* BBIIBUIaThb U MPOBEPSTH IKCIEPUMEHTAIbHO THMIIOTE3bl O PE3yJbTaTax BO3ICHCTBUS
pa3IUYHBIX (PaKTOPOB HA UBMEHEHUE CKOPOCTH XUMHUYECKON peaKITnu;

* WCHOJB30BaTh NPUOOPETEHHBIE 3HAHUA IS DKOJOTMUYECKH TPaMOTHOTO IOBE/IEHUS B
OKpYKarolleu cpee;

* ICII0JIb30BaTh MPUOOPETEHHBIE KITIOUEBbIE KOMIIETEHIIUH TPH BBIOJHEHUH ITPOEKTOB U
pelIeHnn y4eOHO-MCCIeIOBAaTeNbCKUX 3a/lad MO0 M3YyYEHHUIO CBOWCTB, CIIOCOOOB MOJIY4YEHHUS U
pacrno3HaBaHMsI BEILIECTB;

* 00BLEKTUBHO OIICHHUBAThH I/IH(bOpMaI_H/IIO 0 BCHIECTBAX U XUMHUYCCKUX ITPOLECCAX,

* OCO3HaBaTb 3HAUEHUE TEOPETUUYECKUX 3HAHUW 1O XUMHMHU U1 IPAKTHUECKON
JIeATEIbHOCTH YEJIOBEKA;

¢ CO34aBaTb MOJCIM W CXCEMblI I PCIICHUA y‘IGGHBIX W II03HABATCJIIbHBIX 3aa4,
MOHUMATh HEOOXOIMMOCTh COOJIIOJIEHUSI MpPENNUCaHUl, MpeasiaraéMbIX B HHCTPYKIUSIX I10
UCIIOJIb30BAaHUIO JIEKAPCTB, CPEICTB OBITOBOW XMMHUU H JP.



Conep:kanue Kypca XuMUM
8 KIIACC

Hauanvhvle nonamusa u 3aK0OHbl XumMuu

Tema m BemectBa. CBOWCTBa BEMISCTB. DTAJIOHHBIE (DU3UYECKHUE CBOWCTBA BEIECTB.
Marepuansl 1 MaTepuanoBeieHue. Posib XuMuM B )KU3HU COBPEMEHHOT0 oluiecTBa. OTHOIIEHNE
obmrecTBa K XUMHUH: XeMorns 1 xeMohoOwus.

Metoner u3yuenuss xumuu. HabOmionenue. DkcrnepumeHnT MognenupoBanue. Mojenn
MaTepUaIbHbIC U 3HAKOBBIE UM CUMBOJIbHBIE.

I'azer. XKunpkoctu. Teépabie BemecTtBa. B3auMHbIE Iepexoabl MEKIy arperaTHbIMHU
COCTOSIHUSIMU BEIIECTBA: BO3rOHKA (CyOaumanus) u aecyOnumanusi, KOHJIEHCalus U HCIapeHue,
KpUCTAJIIIN3aLUs U IUIaBJICHUE.

@usnyeckue sBiaeHUs. YucTble BeniecTBa U CMECH. | OMOT€HHbBIE U T€TEPOTrE€HHBIE CMECH.
Cwmecu ra3zoo0pasneie, xuakue u TBEpIbIe. CrocoObl pa3feneHus CMecel: MEeperoHka, Hiu
JUCTWUIALMS,  OTCTauBaHWe, (uUIbTpOBaHWE,  KpUCTAUIM3allMig  WIM  BbIIApUBaHUE.
Xpomarorpadus. IIlpumenenue 3Tux cnocodoB B 1a00PaTOPHON MTPAKTHKE, HA IPOU3BOJICTBE U B
OBITY.

XUMUYECKHE DBJIEMEHTBl. ATOMBI M MOJEKyabl. IIpocThle M CIOKHBIE BEIIECTBA.
AmtoTponus Ha npuMmepe Kuciaopoaa. OCHOBHbBIE IOJIOKEHUS aTOMHO-MOJIEKYJIIPHOTO YUECHMSL.
Nonsbl. BemecTBa MOJIEKYJIAPHOTrO U HEMOJIEKYJISIPHOTO CTPOCHHUSI.

3Haku (CHMMBOJIBI) XUMHMYECKHX 3JIeMEHTOB. MHdopmarus, KOTOpYH HECYT 3HAKH
XUMHYECKMX DJIEMEHTOB. OTHUMOJIOTHSI Ha3BaHMM HEKOTOPHIX XMMHUYECKUX OJIEMEHTOB.
[Tepuonuueckas Tabnuua xumudeckux siaemeHToB JI. M. MenneneeBa: KOPOTKOIEPUOAHBIA U
JUTMHHOTIEPUOIHBINA BapuaHThl. [leprosl u rpynmsl. [ 1aBHas n moOOYHAS MOATPYIIIEL, WA A- U
b-rpynnsl. OTHOCUTENIBHAS ATOMHAs Macca.

Xumnyeckue Qopmyinsl. Muaexcel n koapdunueHTsl. OTHOCUTENbHAsS MOJIEKYJSpHas
Macca. MaccoBast 10J11 XUMMUYECKOT'O 3JIEMEHTa B coennHeHnH. VHpopmanus, KOTOpyr HECyT
XUMUYECKHUE (POPMYIIBI.

BanentHocts. CTpykTypHble (QOpMynbl. XHMHYECKHE 3JIEMEHTBI C IIOCTOSHHOH U
NEPEMEHHOI BaJICHTHOCTHbIO. BhIBOJ (opMyiibl coequHeHHs MO BajieHTHocTH. OmpeneneHue
BAJIEHTHOCTH XMMHYECKOr0 3jeMeHTa 1o ¢opmyne BemectBa. CocTaBieHHe Ha3BaHUM
COCIMHEHUH, COCTOSIIUX U3 JBYX XHMMHMUYECKHMX OJJIEMEHTOB, I10 BaJEHTHOCTH. 3aKOH
IIOCTOSTHCTBA COCTaBa BELIECTB.

Xumuyeckue peakuuu. PeareHTbl M HPOAYKTHl peakuuu. lIpu3HAKM XUMHYECKHX
peakuuii. YClIOBUS MX NPOTEKaHUS M NpeKpaleHus. Peakuuu ropeHus. DK30TEPMHUYECKUE U
HHIOTEPMUYECKUE PEAKIIUH.

3aKOH COXpaHEHHS MacChl BEIIECTB. XUMU4eckue ypaBHeHHs. COCTaBIEHUE XUMUYECKUX
ypaBHeHu. UHbOpMaIus, KOTOpyo HECET XUMUYECKOE ypaBHEHHE.

Knaccuukanus XMMHYECKUX peakIil M0 COCTaBy M YHCIY PEareHTOB M NPOJIYKTOB.
Tunbl xuMuyeckux peakiuil. Peakimym coenuHeHUs, Pa3jIoKEHUs, 3aMElIeHHs U OOMEHa.
KaranuzaTopsl u katanus.

Bascneiimue npeocmasumenu  neopzanuueckux egeujecme. Konuuecmeennvie
OMHOWIEHUA 6 XUMUU

CocraB Bozayxa. [lonstue o6 o6béMHOI noine ([J) KOMIOHEHTa MPHUPOAHON ra3zoBoOU
cMecH — Bo3ayxa. Pacuér o0bémMa KOMIIOHEHTa Ta30BOM CMECH MO ero oO0BhEMHOW Joie u
Hao000pOT.

Kucnopoa. Ozon. Ilomyuenue kucnopoma. CoOupanue u pacrno3zHaBaHHE KHCIOPOAA.
XVMMHYECKHE CBOMCTBA KUCIOPOJA: B3aUMOJEHUCTBUE C METAJZIAMH, HEMETAJIJIAMHU U CIIOKHBIMU
BeniecTBamu. [Ipumenenne kucinoponaa. KpyroBopor kuciaopoja B IpUpo/Ie.



Oxcuapl. OOpa3zoBaHue Ha3BaHHM OKCHIOB 1o ux ¢opmynam. CoctaBieHue (Hopmyn
OKCHJIOB O WX Ha3BaHuAM. [IpeacTaButenn OKCHUIIOB: BOJAA M YIJIEKUCIBIA ra3, HeraméHas
H3BECTh.

Bonopoa B npupoae. ®usnueckue 1 XUMUYECKHE CBOMCTBA BOJOPO/IA, €r0 MOJIYyYCHHUE U
MIpUMEHEHUE.

Kucnotel, ux cocraB m ux kimaccudukamus. Muamaukatopel. Tabmuma pacTBOPUMOCTH.
CepHas u coisiHasi KUCJIOThI, UX CBOMCTBA U MPUMEHEHHUE.

Conu, ux coctaB M Ha3BaHusA. PactBopumocth cosedt B Boae. IIpeacraBurenu cosei:
XJIOpUJ HaTpusi, KapOoHaT HATpus, pocdar KaabIHA.

[Tocrosunas ABoraapo. KosuuectBo BemectBa. Monb. MonsipHas macca. Kparthbie
€MHUIBI U3MEPEHHUs KOJIMYECTBA BEIIECTBA — MUJUIMMOJb U KUJIOMOJb, MUJUIUMOJSIpHAs U
KHJIOMOJISIpHAs: MacChl BEIIIECTBA.

Pacu€rel ¢ uncCnonb30BaHMEM IOHATHI «KOJWYECTBO BEIIECTBA», «MOJISPHAsl Maccaw,
«IOCTOSTHHAsT ABOTaZIpoO».

3akon ABoraapo. MonspHbli  00bEM Tra3000pa3HbBIX BemiecTB. OTHOCHUTENBHAS
IJIOTHOCTH T'a3a Mo Apyromy rasy.

KpatHbple emuHUIBI W3MEPEHHS — MHIJUTAMOJISIPHBIA W KWJIOMOJSIPHBIA OOBEMBI
ra3zo000pa3HbIX BEIIECTB.

Pacuérel ¢ MCMOIB30BaHMEM TMOHATUNA «KOJUYECTBO BEIECTBA», «MOJISIPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IHCIIO ABOTAIPOY.

I'uapocdepa. KpyroBopot Bojibl B ipupojie. @U3nyeckue 1 XUMHUYECKUE CBOMCTBA BO/IBI:
B3aUMOJCHCTBHE C OKCHIAMHM.

OcHoBaHusl, uX cocTaB. PacTBOpUMOCTb OCHOBaHHUH B Boje. VI3MeHEHHE OKpacKu
WHJIUKATOPOB B IIejao4yHo cpene. [IpencraBurenu mienodeil: TMAPOKCUILI HATPHS, KU U
KaJbIIHs.

PactBoputens u pacrBopéHHoe BemiecTtBo. PactBopbel. PactBopenue. ['mapartsl.
MaccoBast 107151 pacTBOpPEHHOTO BeliecTBa. Pacd€rel, CBSA3aHHBIE C MCIOJIb30BAHUEM IOHSATHUS
«MaccoBasi J0Js1 PACTBOPEHHOTO BEILIECTBAY.

OcHoeHble Knaccvl Heop2aHuuecKux coeOuHeHull

OO6o6menue cBeneHuit 00 oOKcHaax, WX Kilaccu(UKaMM, Ha3BAaHUSX M CBOICTBaXx.
Cnoco0bl TOTy4eHHUsT OKCUIOB

OcHoBanusl, UxX Ki1accudukaiys, Ha3BaHUS U CBOWCTBA. B3auMopeicTBue ¢ KHCIOTaMU,
KHCJIIOTHBIMH OKCHUJaMU U CoJisiMH. Pa3nokeHne HepacTBOPUMBIX oOcHoBaHUM. CrocoObl
MOJIYYeHHUS] OCHOBAHMIA.

Kucnorel, ux ximaccudukanuss u HazBanus. OOmMe XUMHUYECKHE CBOMCTBA KHCIIOT.
B3auMopeiicTBue KHCIOT C MeTallaMU. DJIEKTPOXUMHUYECKUU pPSAJ HANpPsHKEHUH METallloB.
BzaumMoneiicTBie KMCIOT ¢ OKCUJAMH METaJUIOB. B3anmozelicTBrHEe KUCIOT ¢ OCHOBAHUSIMU —
peakiusi HeWTpanu3anuu. B3anmopeiicTBie KUCIOT ¢ consiMu. [lonydeHne OeCKUCIOPOIHBIX U
KHUCJIOPOJICOACPKAIINX KUCIIOT.

Comu, wux xnaccudukamuss W cBoiicTBa. B3amMmonelicTBHE coieil C MeTaiaMu,
0COOEHHOCTH ITHX peakiuii. B3anmoseicTBre comnei ¢ comsimu.

'eneTnueckue psiabl MeTamia W HeMerayuia. ['eHeTudeckas CBsS3b MEXKIY Kilaccamu
HEOPTaHWYECKHUX BEIIECTB.

Ilepuoouueckuit 3aKkon u nepuoouyeckas cucmema xumuuveckux nemenmos /I. HU.
Menoeneesa. Cmpoenue amoma

EctecTBeHHBIC ceMeCTBAa XMMHUUYECKHX DJIEMEHTOB: IICIOYHBIC W IEIOYHO3EMEIIbHEIC
MeTaJlJIbl, TaJIOreHbl, HHEPTHbIE (OaropoHbie) ra3pl. AM(OTepHOCTh. AMGOTEpHBIE OKCHIBI U
ruapokcuibl. KoMIiekcHbIe Comu.

Otkpsitre . . MenaeneeBbIM NEPHOIUYECKOTO 3aKOHA U CO3JJaHUE UM TIEPUOANYECKON
CHCTEMbI XMMHUYECKHX DJICMEHTOB.



ATtombl Kak (popma CyIIECTBOBaHHMS XUMHYECKHX 3JIeMEHTOB. OCHOBHBIC CBEICHUS O
CTpOCHHH aTOMOB. JloKazaTenbCTBa CIOXKHOCTU cTpoeHus artoMoB. OmbiTel Pesepdopaa.
[InmanerapHast MOJENb CTPOEHUS aTOMA.

CocraB aTOMHBIX SA€p: NPOTOHBL, HEUTPOHBL. (OTHOCUTEIBHAs aTOMHas Macca.
B3anMoCBs3b NOHATUI «ITPOTOHY, KHEUTPOH», KOTHOCUTEIIbHAS ATOMHASI MacCa.

Mukpomup. OnekTpoHbl. CTpoeHuEe >JIEKTPOHHBIX YPOBHEH AaTOMOB XHMHYECKUX
aneMeHToB 1—20. [ToHsiTHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.

N3oTtonbl. Puszmyeckuii cMmbicii cUMBOJIUKK [lepuoamdeckoin cucrembl. CoBpemMeHHas
GbopMyIUpOBKa TMEPUOIUICCKOTO 3aKOHA. I3MEHEeHUs: CBOWCTB JJIEMEHTOB B TEPUOAAX H
rpynnax Kak (pyHKIHs CTPOCHUS JIEKTPOHHBIX 000JI04YeK aTOMOB.

XapakTepucTUKa 3JIEMEHTAa-METAJUIa M 3JIEMEHTA-HEMETAUIa IO MX IOJOXKEHUIO B
MepUONYECKON cucTeMe Xxumuieckux sneMmenToB . 1. Menneneena.

Xumuueckasn ceazv. OKucCIumenIbHO-60CCMAHOBUMETbHbIE PEAKUUU

HNonnas xumudeckas cBsizb. VOHBI, 00pa3oBaHHbIE aTOMaMH METAJUIOB U HEMETAIIJIOB.
Cxembl 00pa3oBaHUsi MOHHOM CBSI3U NJisi OWHAPHBIX COeMWHEHUN. VIOHHBIE KpUCTAIIMYECKUE
peméTku U (U3nUecKre CBOMCTBA BEIIECTB C 3TUM TUIIOM pemméTok. [lonstue o GpopmynbHOU
€JIMHUIIE BEILECTBA.

KoBanentnast xumuueckasi CBsi3b. DIEKTPOHHBIE U CTPYKTypHbIe (opMmyinbl. [lonstue o
BasieHTHOCTH. KoBanieHTHast HemoJsipHasi CBsizb. CXxembl 00pa30BaHUS KOBAJICHTHOW CBSI3U IS
OMHApHBIX cOoelWHEHUN. MOJeKyIsIpHble U aTOMHbIE KPUCTANIMYECKHE PEUIETKH U CBOMCTBA
BEILIECTB C 3TUM THUIIOM PEIIETOK.

DNEeKTpoOTpULATENbHOCTh. Psia  3nexkTpoorpuuartenbHocTd. KoBaneHTHas moJisgpHas
XUMUYECKast CBs3b. Jumosas. CxeMbl 00pa3oBaHMs KOBAJEHTHOM MOJISIPHOM CBSI3H AJ11 OMHAPHBIX
coelMHEHUN. MoJIeKyIsipHble U aTOMHbIE KPUCTAJUIMYECKUE PEIIETKH U CBOWCTBA BEUIECTB C
9TUM TUIIOM PELIETOK.

Meramueckass XUMHYECKass CBSI3b M METaUIMUECKas KPUCTAIMYECKas pelIETKa.
CBolicTBa BEIIECTB € ITUM TUIIOM pelI€ToK. Ennnas npupoia XMMUUYECKUX CBSI3EH.

Crenenb okuciienus. CpaBHEHHE CTETIEHU OKHMCIIEHUS U BajleHTHOCTH. [IpaBuna pacuéra
CTeNeHe OKUCIeHUs 110 PopMyIaM XUMUYECKUX COETMHEHUH.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. OnpeneneHnue CTENeHed OKUCICHHS IS
AJIEMEHTOB, OO0pa3yloIIMX BEIIECTBA pPa3HBIX KJIaccoB. Peakuwu HWOHHOrO oOMeHa U
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENbh U BOCCTAHOBUTENb, OKUCIEHUE U
BoccTaHOBJIeHHE. (COCTaBJICHHE YpaBHEHUW OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
METOJIOM 3JIEKTPOHHOTO OasaHca.

9 KIIACC

Iloemopenue u 0606uwenue ceedenuii no Kypcy 8 knacca

bunapubie  coenumHenus. Okxcuasl  coseoOpasyiole M HecosieoOpasyloliue.
['unpokcunpl: ocHOBaHUS, aM(pOTEpHbIE TUIPOKCUIBL, KHUCIOPOACOAEpkAIlUe KHUCIOTHI.
Cpennue, KUCIIbIe, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O60061eHre cBeleHui 0 XUMHUecKux peakiusax. Kinaccuduxanus XuMuueckux peaxuui
[0 pa3IMYHBIM TPU3HAKAM: COCTaBY M YHCIY PEarupyroumx U 00pa3yroIlUXCs BEILIeCTB,
TeroBoMy 3D PeKTy, 00paTUMOCTH, U3MEHEHHUIO CTETICHEH OKUCIICHHS 3JIEMEHTOB, 00pa3yoInuX
pearupymrolme BELECTBA, arperaTHOMY COCTOSIHUIO PEarupyrollux BELIECTB, MCIOJIb30BAaHUIO
KaTajan3aTopa.

[lonsTE O CKOpOCTM XUMHYECKOW peakuuu. DakTophl, BIHAIOIIAE HAa CKOPOCTh
XUMHUUYECKHX peaklMii: MpHUpoJia pearupyrollux BeIIeCTB, MX KOHIIEHTpalus, TeMIeparypa,
IJIOIAb COMPUKOCHOBEHU S, HAJIMUKE KaTtanu3aropa. Katanus.

Xumuueckue peakyuu 6 pacmeopax 371eKmpoiumos

[Tonatne 00 BIEKTPOIMTUYECKON AMCCOLMAIMH. ODIEKTPOJUTHl U HEIIEKTPOJIHUTHL
MexaHu3M JHUCCOLMAIMKA  BJEKTPOJIUTOB C PA3JIMYHBIM  XapakTepoMm CBA3u. (CTeneHb
AIIEKTPOIIUTUYECKOM muccorranu. CUIIbHBIE U CIIa0ble 3JEKTPOIUTHI.



OcCHOBHBIE TOJIOKEHHUST TEOPHH JIICKTPONUTHYECKOW mucconmanuu. Kimaccuduxarms
MOHOB M MX CBOMCTBa. KHCIIOTBI, OCHOBaHHUS U COJIM Kak 3JeKTpoiuThl. WX knaccuduxanus u
JUCCOLIMALIHS.

OO0mue XUMHYECKHE CBOMCTBA  KHCIOT: H3MEHEHHME OKpackKd HHIUKATOPOB,
B3aUMOJICCTBHE C METalaMHM, OKCHJAMH M THUJIPOKCHUIAMU METANIOB U  COJSIMHU.
MonekynspHbie U HOHHBIE (TIOJTHBIE U COKpAIIEHHBIC) YpaBHEHUS peakiuil. XUMHUECKUNA CMBICI
COKpAIICHHBIX YPAaBHCHUM. YCIIOBHs NPOTEKAHMS PEAKLUN MEXAY JJIEKTPOJIUTAMU 10 KOHIA.
Psi1 akTUBHOCTH METAILIOB.

OOue XMMHYECKHE CBOMCTBA INEIOYCH: B3aMMOJIECHCTBHE C KHCIOTAMH, OKCHIAMHU
HEeMeTaJUIoB, cojsMu. OOmmue XUMHYECKHE CBOWMCTBA HEPACTBOPUMBIX  OCHOBAHHUIU:
B3aUMOJICHCTBUE C KUCIOTAMH, PA3JIOKEHUE IIPU HarpeBaHUU.

OO0mue XWMHUYECKHE CBOWCTBA CpEOHUX COJIEH: B3aUMOJEUCTBHE C KHCIOTAMH,
1IEJI0YaMHU, COJIAMHU U METAJUIaMH. B3auMoaencTBue KUCBIX COJIEN CO IIEII0YaMU.

I'uaponu3 kak OOMEHHOE B3aMMOJICMCTBHE COJICH C BOJOW. ['MIAPOIM3 COIM CHIIBHOTO
OCHOBaHUSI M ciaboW KucioTel. ['maponn3 comu ci1aboro OCHOBAHMSI U CHIJIBHOW KHCIIOTBHI.
Bonopoansrii mokazarens (pH).

CBoiicTBa KHUCIIOT, OCHOBAaHUM, OKCHUIOB M COJICH B CBETE TEOPHUH DIEKTPOJIUTHUECCKOU
JTUCCOLIMAIIMU U TIPEACTAaBIEHUIN 00 OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHSIX.

Hememannwsl u ux coeOunenusn

CrpoeHue aTroMOB HEMETAUIOB M HUX IIOJIOKEHUE B MEpPUOAUYECKON cucreme. Psn
AIEKTPOOTPHUIIATEIbHOCTA. KpHuCTaimnmyeckue pemeTku HEMETaIOB — IMPOCTHIX BEIIECTB.
Ousnyeckue cBoWcTBa  HemeTauioB. OOmuMe  XHUMHYECKHE CBOMCTBA  HEMETAJIOB:
OKUCITUTEIbHBIE U BOCCTAHOBUTEIBHEIE.

lasiorensl, cTrpoeHue HUX aTroMOB U MoJIeKyd. Pu3nUecKue M XMMHYECKUE CBOWCTBA
raJjioreHoB. 3aKOHOMEPHOCTH MU3MEHEHHUS CBOWCTB TaJIOTEHOB B 3aBUCHUMOCTH OT MX TMOJIOKEHUS
B IEpUOJMYECKOM cucTteMe. HaxoxJeHue TalloreHOB B TMPUPOAE U HUX MOJy4YEHUE.
buonornueckoe 3HaU€HNUE U IPUMEHEHUE TAJIOTEHOB.

l'ajloreHOBOJIOPOJBI M COOTBETCTBYIOIIME UM KHUCIOTBI: IIJIaBUKOBAas, COJISHAs,
OpoMoBoAOpOIHAs, MoA0BOJopoAHas. ["amoreHuanl. KadecTBeHHbIE peakIMM Ha TaJOTCHH]I-
noHbL. [I[puMeHeHne coeAMHEHNH TalOT€HOB.

Obmas xapaxktepuctuka 3nemMeHToB VIA-rpynnel. Cepa B npupoae U €€ MOJIydeHHUE.
AnnotponHele MoaudUKaMK cepbl W UX CBOHCTBA. XHMMHYECKHE CBOICTBa cephl U €€
MIpUMEHEHHE.

CepoBoJOpOI: CTpOEHUE MOJIEKYIbI, (U3UUECKHE U XUMUYECKHE CBOMCTBA, MOJIy4YeHUE U
3HaueHue. CepoBogopoaHas kucioTta. Cynbpuasl U ux 3HadeHue. JIIoMuHOPOpPHI.

Oxcup cepoi(1V), cepuuctas kucnora, cynbpuTel. KauecTBeHHas peakiusi Ha Cynb(UT-
HOH.

Oxcun cepwi(VI), cepHas kucnota, cynbhatsel. KpuctanmoruapaTs.

CepHast KHCIIOTa KaK CHJIbHBIN 37eKTpoiuT. CBoICTBa pa3daBIeHHON CEpPHON KHCIIOTHI
KaK TUMWYHOW KHUCIOTBHI: B3aMMOJICHCTBHE C METajUlaMU, OCHOBHBIMU U aM(OTEepHBIMU
OKCHJIaMH, OCHOBaHUSIMU U aM()OTEPHBIMH THAPOKCHIAMH, COMsIMU. KauecTBeHHast peakius Ha
Cyib(aT-uoH.

OOmiass xapakTepuUCTHKa 3JeMEHTOB VA-rpynmbl. A30T, CTpOGHHE €ro aroMa u
MoJiekyJibl. DU3ndyeckue 1 XMMUYECKUE CBOMCTBA U MPUMEHEHUE a30Ta. A30T B NMPUPOJIE U €0
Ouosoruueckas poJb.

AMMHaK, CTpO€HHE MOJIEKYJBI U (PU3UUYECKUE CBOMCTBA. AMMUAYHasl BOJA, HAIIATBIPHBIHA
CIIUPT, TUIpaAT aMMuaka. J[OHOPHO-aKIENTOPHBIM MeXaHU3M O0pa3oBaHUs CBSI3M B KAaTHOHE
aMMoHusA. BocctaHoBuTenbHbIE CBOMCTBa amMmuaka. Cojlu aMMOHHMST U HUX MPUMEHEHUE.
KauecTBeHHas peakuus Ha KATHOH aMMOHUS.

Oxcuapl a3ora: HecoseoOpasylolre M KHCIOTHBIE. A30THCTas KHCIOTa W HHUTPUTHL
A30THas KUCIIOTa, €€ MOoJTy4YeHHe U CBoMcTBA. HUTpaThl.



®ocdop, crpoerne atoma u amiorporus. Docunel. @ochun. Oxeun pochopa(V) u
dochopnas (oprodochopnas) kucmora. Docdarsr.

OOmast xapakTepucThKa 53JeMeHTOB I[VA-rpymnmbl: 0COOEHHOCTH CTPOCHHUS AaTOMOB,
MIPOCTHIX BEUIECTB U COEAMHEHUHN B 3aBUCUMOCTHU OT IOJIO)KEHHS AJIEMEHTOB B NEPUOINYECKON
cucteme. Yriepoa. AiorpornHble Moaudukanmu: anmas, rpadpur. AMopdHBIN yriepom: caxa,
aKTUBUPOBAHHBIA yroib. AjcopOmus. XuUMUYECKHE CBOMCTBa yriepoja. Kokcoxumuueckoe
IPOM3BOJICTBO U €ro npoaykius. KapOumsr.

Oxkcun yranepona(Il): ctpoenne Mosekybl, moiaydeHue u cpoiictBa. Oxeun yriaepona(IV):
CTPOEHHUE MOJIEKYJIbl, [IOJIy4YEeHHE U CBOMCTBA. YTojbHas Kuciaota. ConM yroJbHOM KHCIIOTHI:
KapOOHaThI U TUIpOKapOOoHaThl. TexHudyeckas v MUIIEBasi coja.

Opzanuueckasa xumus. Y2neeo0opoovl.

Mertan, 3TaH U NpoOMaH Kak MpeJesbHbIE (HACHIIICHHBIE) YIJIEBOAOPOIbL. OTHIIEH U
alleTWICH KaK HempeaenbHble (HEHACBHICHHBIE) YIIeBOMOpoabl. CTpPYKTypHBIE (OPMYIIBI
BelecTB. ['openue yriaeBogopoaos. Peakuuu aeruipupoBanus NpeieabHbIX YIIE€BOAOPOIOB.

CrupThl. DTUIIOBBIN CHHUPT, €T0 MOTyYeHHE, IPUMEHEHNE U (PU3HOJIOTHIECKOE JIEHCTBHUE.
TpéxaTOMHBIN CIUPT MIHLIEPUH. YKCYCHAs! KUCIIOTA KaK MPeICTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: crpoenne aroma u HaxoxaeHue B npupojae. Cunmunuasl u cuiad. CBolicTBa
kpemuusi. Oxcua kpemuusi(IV). KpemuaueBast kuciora u e€ comim.

[IpousBoacTBo crekna W nemeHTta. IIpoayknusi CHUIMKATHOM IPOMBIIIJIEHHOCTH:
ONTUYECKOE BOJIOKHO, Kepamuka, papdop, dasuc. OnTuueckoe BOJOKHO.

Hemerannsl B mpupose. @PpakuMOHHAs INEPEroHKa MXUAKOTO BO3JAyXa Kak CIoco0
MOJlyueHUsl Kucioponaa, azora u aprona. [lomyuenue ¢ocdopa, kpemHus, Xiopa, HOAA.
DNEeKTPOIU3 PACTBOPOB.

[lonyyenue cepHOM KHUCIOTBI: ChIPbE, XHMMH3M, TEXHOJOTMYECKas CXEMa, METOJ
KUIIAIIETO CJI0s, IPUHIHITEI TETTI000MeHa, MPOTUBOTOKA U IUpKyJsiiun. Oneym. [IponsBoacTso
aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOTHUECKAS CXEMA.

Memannwt u ux coeounenus

[lonoxxeHne MeETaIOB B NEPUOAMYECKOM CHCTEME XHMHUYECKHX dieMeHToB J[. H.
MenzeneeBa, CTpOeHHE aTOMOB U KPHUCTAJUIOB MeETalioB. Meramuueckas CBs3b U
METAJINIMYECKass KpUCTaJuIMueckas pemérka. dusmdeckue CBOWCTBA METALUIOB: JJIEKTPO- U
TEIIONPOBOAHOCTh, OTpaXKarollasi CliocOOHOCTb, IIACTUYHOCTh. YEPHbIE U IBETHBIE METAJLIIBI.

Metannel  Kak ~ BOCCTAaHOBHUTENHM.  JJIEKTPOXMMHUYECKMH P HANpPSOHKCHHM.
B3anmopeiicTBre METaIOB ¢ HEMETAJIJIaMH, OKCUIAMU, KUCTIOTaMH, COISIMU. AJTFOMUHOTEPMHUSL.

OOmiast xapakrtepucTuka >71eMeHTOB IA-rpymnmnbl. OKCUABI U TUAPOKCHBI IIEIOYHBIX
METaJIJIOB, UX IOJIyY€HUE, CBOMCTBA, IpUMEHEHHe. BaxkHeiye coau mea0YHbIX METalIoB, UX
3HAYEHUE B MIPUPOJE U KU3HU YEJIOBEKA.

O6mass  xapakrepuctuka diemeHTOoB  IIA-rpynmbl.  Okcuabl U THIPOKCHIBI
IIEJIOYHO3EMENBHBIX METAJIJIOB, UX IOJyYEHHUE, CBOICTBA M NpUMEHeHue. Baxkuelimme comu
[IEJIOYHO3EMENbHBIX METAJNIOB, WX 3HAUY€HHWE B MPUPOJE U KHU3HU uernoBeka. KapOoHaTsl U
TUJIPOKapOOHATHI KaJIbIIHS.

Bpemennas u mnocrostHHass KECTKocTh BoJbl. (CrocoObl ycTpaHEHHs] BpPEMEHHOMU
#EcTkocTH. CriocoObl yCTpaHEHUsI TOCTOSHHON KECTKOCTH.

CoenuHeHus aqlOMHHHUS B TPHUPOJAC. XUMHYECKHE CBOMCTBA amroMuHUsI. OCOOCHHOCTH
OKCHJIa U THAPOKCHJA ATIOMUHUSA Kak aM(OTEpHbIX COeNMHEHUN. BaxkHeiue conu antoMuHus
(xmopun, cynsdar).

OcobeHHocTH CTpoeHus aToMa kenesa. JKenezo B mpupoje. Baxkneiimue py/sl xemnesa.
[Tonryuenue uyryna u cramu. Okcuzast u ruapokcuanl xeneza(ll) u (1), Comnu xenesa(1l) u (I1I).
OOHapyxeHue KaTHOHOB JKeJie3a B pacTBOpe. 3HaueHHe COeTUHEHUH jKenesa.

Koppo3us raszoBast (xumuueckas) UM DSJIEKTPOXUMHYECKas. 3alluTa METauloB OT
Koppo3uu. Merainel B npupone. Ilonarne o meramuryprun. Y€pHasd U LBETHAs METaJLUIyprHUs.
[Tupomeraiyprusi,  THAPOMETAJUTYPIHsi,  dJEKTpoMeTautyprus.  JloMeHHBId  mpoliecc.
[TepepaboTka uyryHa B CTajb. DIEKTPOJIN3 PACIIIIABOB.



Xumusn u okpyscarowan cpeoa

Crpoenue 3emnu: sSApo, MaHTHs, 3eMHasi Kopa, jutocdepa, ruapocdepa, armocdepa.
Xumnueckuit cocraB 3emun. ['opabie mopoasl. Munepansl. Pyasl. OcaouHbie TOPHBIE TOPOIBI.
[TonesHple HCKOMAaEMBIE.

VcTouHMKM  XMMHYECKOTO  3arpsi3HeHUsi  OKpyKaromed  cpeapl.  [moGanbHble
9KOJIOTHYECKHE TMpoOJIeMbl YelOBEYeCTBA: HapylIeHHEe OMOreOXMMHUYECKUX KPYroBOPOTOB
XUMHUYECKHMX DJIEMEHTOB, IOTEIUIEHUE KJIMMAaTa, KUCIOTHbIE AO0XKAU U Jp. O30HOBBIE IBIPHI.
MexyHapoIHOe COTPYJHUYECTBO B 00JaCTH OXpaHbl OKpYXKAaIOLIEH Cpelbl OT XMMHYECKOTO
3arps3HEHUs. «3enEHast XUMUS».

Oobo0wenue 3Hanuil NO XumMuu Kypca 0CHOGHOU UWIKObL.

CrpoeHne atoMa B COOTBETCTBHUM C IIOJIOKEHMEM XHUMHYECKOI'O JJIEMEHTa B
nepuoanuyeckor cucreme. CTpoeHHME BELIECTBA: XMMHYECKash CBSI3b M KPUCTAJUIMYECKas
pemérka. 3aBUCUMOCTb CBOMCTB OOpa30BaHHBIX JIEMEHTAMHU IIPOCTBIX BELIECTB (METAJUIOB,
HEMETAJUIOB, OJIArOPOJHBIX Ta30B) OT IMOJIOKEHHUS D3JEMEHTOB B TMEPUOJUYECKON CcHCTEeMe.
Tunonorus HEOPraHMYECKUX BELIECTB, pa3/elIeHne UX Ha Kiacchl ¥ rpynnsl. [IpencraBurenu.

[Ipu3Haku U ycnoBUs NPOTEKAHUS XUMHUYECKUX peakuuil. TUIoJorus XUMHUYECKUX
peakuuMii 1O pa3iMYHBIM Opu3HaKaM. Peakuum uMoHHOro oOmeHa. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINH.

XHWMHMYECKHE CBOMCTBA IIPOCTBIX BEIIECTB. XAapaKTEpHbIE XUMUYECKHE CBOWCTBA
coneo0pa3ymIIUX OKCHIOB, THUIAPOKCHUIOB (OCHOBAHUU, KHUCIOPOJCOJEPKAIIMX KHUCIOT U
aM(OTEPHBIX TUAPOKCHIIOB), COJICH.

TemMaTnyecKu MmJiaH

8 kirace
Howmep Tema ypoxka
ypoKa
HavanbHble MOHATHS U 3aKOHBI XuMuM (20 4)
1. WNuctpykrax no Th. [Ipeqmer xumun. Posib XuMuM B )KU3HM YEI0BEKA
2. MeTo/ibl H3y4eHUs] XUMHUH
3. ArperaTHble COCTOSTHUS BEUIECTB
4. Ilpakmuuecxas paboma 1 [lpasuna mexnuxu 6e30nacHOCmu U HeKOMopwvle BUObL
pabom 6 xumuieckoul 1abopamopuu (Kabuneme Xumuu,)
Jlomawnuti sxcnepumenm Habnooenue 3a eopsweii ceevotl
S. dusnueckue siBIeHUs] — KaK OCHOBA pa3fieJIeHHs cMecell B XUMUHU
6. Ilpakmuueckas paboma 3 (ananoe pabomwi « Ouucmka nogapeHHou conuy) Ananusz
no48bl
7 ATOMHO-MOJIEKYJIIpHOE yueHne. XUMHUECKHE AIEMEHTBI
8. 3HaK1 XMMUYECKUX 31eMeHTOB. [leproauueckas Tabiuia XuMHUECKUX 3JIeMeHTOB /1.
Q. U. Menneneesa.
10. Xumuyeckue GopMyIibl
11.
12. BanentHocTh
13.
14. XHWMHYECKUE PEaKUU
15. XVUMUYECKUE YpaBHEHUS
16.
17. THUITBI XUMHYECKUX pEaKIHi
18.
19. [ToBTOpenne n 0600meHne TeMbl «HavanbHbIe MOHATHS U 3aKOHBI XUMUW))
20. Koumponvnas paboma Ne 1 o reme «HauanbHble TOHATHS U 3aKOHBI XUMUI)

Basicuenue npe@cmaaumeﬂu HeopzanuvecKux eeuiecme. Konuuecmeernnvie omuowenus 6




xumuu (18 u)

21. Bosayx u ero cocras

22. Kucnopon

23. Ilpaxmuyeckas paboma 4 [lonyuenue, cobupanue u pacno3nasanue KUciopooa

24, Okcuusl

25. Bonopon

26. Ilpakxmuueckas paboma 5 Ilonyuenue, cobupanue u pacnosHagarue 6000pood

217. Kucnotsr

28. Conu

29. KonmuecTBo BemecTBa

30.

31. MoutsipHbIfi 00BEM Ta30B

32. Pac4€rbl Mo XMMHUYECKUM ypaBHEHUSIM

33.

34. Boma. OcHoBanus

35. PacTBOpbl. MaccoBas 107151 paCTBOPEHHOIO BEILIECTBA

36. Ilpaxmuueckas paboma 6 Ilpucomosnenue pacmeopa 3a0aHHOU MACCOBOU 00ell
pAcmeopénHO20 eeujecmea
Homawnuil sxcnepumenm Bwipawueanue Kpucmaiios anioMoKaiuesblx Keacyos uiu
MeOH020 Kynopoca

37. O06o0011eHre U cucTeMaTu3alys 3HaHui 1o TeMe «BakHele npeacTaBuTenu
HEOPraHMYECKUX BemecTB. KoIM4ecTBeHHBIC OTHOIICHUST B XHMHUH))

38. Koumponvnaa paboma Ne 2 no teme «BakHeine npeacTaBUTENId HEOPTaHUYECKUX
BeniecTB. KonnuecTBeHHBIE OTHOIICHHS B XUMUI)

Ocnoenvle Knaccol Heopzanuueckux coeounenuii (10 u)

39. Oxcuipl, UX KIacCU(UKAIMS XUMUYESCKHE U CBOMCTBA

40.

41. OcHoBanus1, UX K1accu(UKaiys 1 XUMHUECKHUE CBOICTBA

42.

43. Kucnotsl, ux xnaccudukamnms 1 XUMHYECKHUE CBOMCTBA

44,

45, Conu, ux kinaccupukanus 1 XUMHUYECKHE CBOMCTBA

46.

47. ['eHeTHYeCKas CBSA3b MEXTY KJIaCCAMU HEOPTAaHWYECKHUX COCTMHCHHIMA

48. Ipaxmuueckas paboma 7 Pewenue 3xcnepumenmanvHulx 3a0ay no meme «OcHogHble
KAACCbl HeOP2AHUYECKUX COeOUHEHULLY

49. O06o0mIeHre u cuctemMaru3anus 3HaHui 1Mo TeMe «OCHOBHBIE KJIACChI HEOPTaHHUUECKUX
COECTUHEHUI)

50. Koumponvnaa paboma Ne 3 mno Teme «OCHOBHBIE KJIacChl HEOPTaHUYECKUX
COECTUHEHUI)

Ilepuoouueckuit 3aKkon u nepuoouueckas cucmema xumudeckux rnemenmos /. H.
Menoeneesa. Cmpoenue amoma (8 u)

51. EcTecTBeHHbIE ceMelCTBa XMMHUECKHUX dJIEMEHTOB. AM(MOTEpHOCTh

52. OTtkpriTHe Iepuoanyeckoro 3akona J{. 1. MenneneeBbim

53. OCHOBHBIE CBEJICHHS O CTPOCHHH aTOMOB

54. CtpoeHue JIeKTPOHHBIX 000JI0YEK aTOMOB

55. Ilepuonnueckas cucrema xumuueckux snemeHToB J[. . Menpaeneena

56. XapakTepucTUKa JIEMEHTa TI0 €ro MOJIOKEHUIO B IEPHUOUIECKON CUCTEME

57.

58. 3HaueHue NepruoINYECKOro 3aKoOHa U MEPUOINYECKON CUCTEMbl XUMUYECKUX




snemenToB JI. . MeneneeBa

59. O6obOmenne u cucremMaTu3anus 3HaHWM 10 TeMe «llepmoguueckuii 3aKkoH |
nepuoanyeckass cucremMa xumudeckux saeMeHToB J[. . MenneneeBa. CtpoeHue
aToMay

60. Koumponvnas paboma Ne 4 mno teme «llepumomuueckuii 3aKOH W TEPHOIAYECKAS
cucreMa xumuyeckux aeMmenToB [l. V1. MenneneeBa. Ctpoenue aTromay

Xumuueckasn ceazp. OKucaumenvHo- 60ccmanosumenvrvle peakyuu (8 u)

61. WNonnast xumuyeckas CBsI3b

62. KoBaneHnTHas xumuueckas CB3b

63. KoBasneHntHas HenosisspHas ¥ MOJISIpHAsi XUMUYECKasl CBSI3b

64. Mertamnueckasi XUMUYECKas CBsI3b

65. CrerneHb OKUCIICHUS

66. OKHUCINTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINU

67. O06o01IeHre 1 cucTeMaTu3alys 3HaHu| 1Mo TeMe «XuMudeckasi cBsi3b. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKITU

68. Koumponvnasa paboma Ne5 mo Teme «Xumudeckas CBs3b. OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKITU

9 kaacc
Howmep Tema ypoka
ypoKa
IloBTOpeHue U 0600eHNE cBeIeHNI M0 Kypey 8 kiaacca. Xumuueckue peakuuu (9 )

1. Nuctpykrax no Th. Ilepuoanueckas cucrema XuMudeckux anemMeHTos JI. U.
MeHnzienieeBa B CBETE CTPOCHUs aTOMA.

2. THUIBI XUMHUYECKOH CBSI3U

3. Krnaccudukaimst HEOpraHmuecKux BeIIeCTB U UX HOMEHKJIATypa

4. Knaccudukanus XuMHUECKUX peaKIUi MO pa3IMYHbIM OCHOBAHHSIM

5.

6. ITonsiTHE O CKOPOCTH XMMHYECKOM peakiuu. Karanus

7.

8. Pemienne pacueTHbIX 33724

9.

Xumuueckue peaxyuu ¢ pacmeopax (10 u)

10. DIIEKTPOTUTHYECKAs TUCCOIMAIIHS

11. OCHOBHBIE NOJI0XKEHHUSI TEOPUH dIEKTposIMTHUECKoN aucconnarmu (TI]1)

12. Peakunu nonHoro oOMeHa

13. XUMHUYECKUE CBOWCTBA KHCIOT KaK DJIEKTPOJIMTOB

14. XUMHUYECKUE CBOMCTBA OCHOBAHUM KaK JIEKTPOJIUTOB

15. XUMHUYECKUE CBOMCTBA COJIEN KaK dJIEKTPOJIUTOB

16. [TonsiTe o rumponu3e comnei

17. Ilpakmuueckass paboma 1. Pewenue sKcnepumeHmanrvhvlx 3a0ay no  meme
«Dnekmponumuyeckas OUCCoOyUayusy»

18. O0600611eH1e U cCTeMaTH3allks 3HAaHUH 10 TeMe «XUMHUYECKHEe PEaKIMHi B pacTBOpax
DIIEKTPOJIUTOBY

19. Koumponwvnas paboma 1 no temMe «XUMHUYECKUE PEAKIIMH B PACTBOPaX AJIEKTPOJIUTOBY

Hememannwt u ux coeounenus (25 u)

20. OO611ast XapakTepUCTHKa HEMETAJJIOB

21. OO6m1ast xapakTepucTHka 31eMeHTOB VIIA-Tpynnbl — rajioreHoB

22. CoenuHeHns rajIoreHoB

23. IIpakxmuuecxas paboma 2. U3yuenue ceoticme coNsHOU KUCTOMbL

24, O6mas xapakrepuctika 31eMeHToB VIA-rpynnsl — xanpkoreHos. Cepa




25.

CepoBoa0opo1 U CYIbMUIBI

26. KucnopoaHble cOeJMHEHNUS Cephl
217. Ilpaxmuueckas paboma 3. H3yuenue ceoticme cepHoll KUCIOMbL
28. O0111as1 XapaKTepUCTUKA XUMUYECKUX IEMEHTOB VA-rpynnel. A30T
29. Ammuak. Coiar aMMOHUS
30. Ilpakxmuueckas paboma 4. [lonyuenue ammuara u usyyeHue e2o C80UCM8
31. Kucnopoansie coeHeHus a3ora
32.
33. Dochop u ero coequHEHMS
34. OO6mias xapaktepuctuka 35eMeHToB |V A- rpynmsl. Yriaepos
35. KucnopoaHbie coeIMHEHUs yriepoia
36. Illpaxmuueckas paboma 5. [lonyyenue yenexucinozo 2aza u uzyienue e20 c80lUCma
37. VYTI1eBOIOPOIBI
38. Kucnopoconepkaniye opraHndecKiue COeTMHCHUS
39. KpemHuwii u ero coequHeHus
40. CunukarHas IpOMBIIUIEHHOCTh
41. [TonyueHnue HeMETAIIOB
42. IlonydyeHne BaXHEHIINX XUMAYECKUX COCAMHEHUN HEMETAJUIOB
43. O06o061eHue 110 TeMe «Hemeramnsl 1 UX COETUHEHUSD)
44, Konmponvnas paboma Ne 2 no teme «Hemeramibl 1 UX COSTUHECHUS
Memannvt u ux coeounenusn (16 u)
45, OO61as XxapakTepUCTHKA METAJIOB
46. XMMHYECKUE CBOWCTBAa METAJIJIOB
47. OO61mas xapakTepucThKa 3JeMeHTOB | A-rpyIisl
48.
49. O6mas xapakrepuctuka || A-rpymnmnbl
50.
ol. KécTkocTh BOJIbI M CIOCOOBI €€ yCTpaHEHUs
52. Ilpaxmuueckas paboma 6. JKécmxocmo 60061 u cnocobwvl eé ycmpanerus
53. AJIOMUHUH ¥ €T0 COCTMHEHUS
54, Kene3o u ero coequHeHUs
55.
56. IIpakxmuueckasn paboma 7. Pewenue sxcnepumenmanvhulx 3a0au no meme « Memannwy
57. Koppo3us MeTasuioB ¥ ciocoObl 3alIUThI OT Heé
58. Mertaisl B ipupojie. [loHsITHE 0 MEeTaTypriu
59.
60. O0600611eHrEe 3HaHU 0 TeMe «MeTauTbI»
61. Koumponvnas paboma Ne 3 no meme « Memannwi»
Xumus u okpyxcarowas cpeda (2 u)
62. XHUMHUYECKUN COCTAB TUIAHETHI 3eMJIS
63. OxpaHa OKpYKaroIIei cpebl OT XUMUIECKOTO 3arpsi3HEHUS
O6006uenue 3Hanuil No XUMUU 3a Kypc 0CHOBHOU WIKOITbL.
Iloozomoexa Kk ocHosHoOMY 2ocydapcmeeHHoMY IK3ameny (OI'3) (5 u)
64. BemecrtBa
65. XUMHYECKUE PeaKIuU
66. OCHOBBI HEOPTAHUYECKON XUMUU
67. IToBTOpenne u 0600meHne o Teme. [loaroToBka K KOHTPOJIBHOM padoTe
68. Koumponvnas paboma Ne 4 (utoroBasi Mo Kypcy OCHOBHOM IITKOJIBI)




Oo6opynoBanue LlenTpa o0pa3oBaHusi eCTeCTBEHHO-HAYYHOI U TEXHOJOTHYeCKOM
HanpasjenHocTell «Touka poctay MBOY «bemibikckas COIL», ucnoJb3yemoe npu
peaju3anum NporpaMmmbl

Hudghposaa nabopamopusa no xumuu (yuenuueckas)

Kommnekranus:

BecnipoBogHON MyTbTUAATYHMK 1O XUMHUH € 4-MS5I BCTPOCHHBIMU JTaTYUKAMU:

Haruuk pH ¢ nuanaszonom uzmepenus He yxe yem ot 0 1o 14 pH

JlaTyrk BBICOKOH Temreparypsl (TepMONapHBIN) ¢ qUarna3oHOM H3MepeHHs He yxe yem oT -100
1o +900 C

JlaT4uK 37€KTPONpPOBOJMMOCTH C AManazoHamMu u3mepenus He yxe ueM oT 0 g0 200 mxCwm; ot 0
10 2000 MmkCwm; ot 0 1o 20000 MxCwm

JaTuuk TemriepaTyphl INIATUHOBBIN € AMana30HOM U3MepeHus He yxe yem ot -30 o +120 C
OTnenbHbIE JaTYUKU:

JlaTyrK oNTHYECKON IUIOTHOCTH 525 HM

Akceccyapsl:

Ka6ens USB coennHUTETHHBII

3apsaHoe ycTpoiicTBo ¢ kabenem miniUSB

USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBoACTBO 110 3KCIUTyaTanuu 1udpoBoii madbopatopuu

Ha6op nabopaTopHoii ocHacCTKH

[TporpammHoe o0OecrnieueHue

Haébop OI'3 no xumuu:

Bechl J1aboparopHble 3nekTpoHHble 200 r, cnupTOBKa jabopaTOpHAas, BOPOHKA KOHHUYECKasd,
najoyka crekiasHHas, npobupka I[1X-14 (10 mryk), crakan Bbicokuili ¢ HocukoM BH-50 ¢
METKOH (2 ITYKH), UMIMHAP U3MepUTENIbHbINH 2-50-2 (CTEKJISHHBIN, ¢ NPUTEPTON KPBIIIKOIL),
LITaTUB JUIsl TpoOupok Ha 10 rHe3n, 3aKuM IpOOMPOUHBIH, MnaTenb-10xkedka (3 mrykn), Habop
(1akOHOB I XpaHEHHsI pacTBOPOB U peakTUBOB (00beM ¢uiakoHa 100 mut - 5 KoMIIIeKTOB 110 6
mTyK, o0beM ¢makona 30 mu - 10 KOMIUIEKTOB MO 6 INTYK), HWJIUHAP HU3MEPHUTEIBHBIA C
HocukoM 1-500 (2 mrykm), crakaH Bbicokui 500 mut (3 mTyku), HaOGoOp epiied JUIsl MBIThS
nocyzbl (€pil JUIsl MBIThsI IPOOUPOK - 3 IITYKH, €pII JUIsl MBIThS KOJIO - 3 IITYKH), Xayuat Oenbli
x/0 (2 mTykH), TEepYaTKd PE3MHOBBIE XUMHUYECKHE CTOWKHE (2 IITYKH), OYKH 3allUTHHIE,
¢unbTpel OymaxHsie (100 mTyk), roprouee ans cnuptoBok (0,33 ).



