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Pabouas mporpamMMa ©O XMMHM Ha YpPOBHE OCHOBHOrO o0OIIero oOpa3oBaHUS COCTaBJIEHA Ha
ocHoBeTpeOoBaHUII K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTEbHON IMPOrpaMMbl OCHOBHOTO
o011eroodpa3oBaHus, NPEACTaBICHHBIX B DenepaqbHOM roCyIapCTBEHHOM 00pa30BaTEIBLHOM CTaHIApTe
OCHOBHOTr0001IerooopazoBanus, a Takxel [puMepHOii mporpaMMbl BOCIIUTAHHUS.

[NOACHUTEJIbBHAA3AIIMCKA

HaHHas mporpaMMa MO XUMHHM OCHOBHOTO o0mIero oOpa3zoBaHHs pa3pa0doTaHa B COOTBETCTBHUH
cTpeOoBaHUsAMU OOHOBJIEHHOTO DenepalibHOr0 T'OCYIapPCTBEHHOTO 00pa30BaTEILHOIO CTaHIAPTa
ocHoBHOroo0011ero oopasopanus (GI'OC OOO) u ¢ yuérom [IpumepHOil OCHOBHOW 0Opa3oBaTEILHON
MPOrpaMMbIOCHOBHOr000111ero 0opazoranus(II00IT000).

[MporpamMa HampaBiieHa Ha (OPMHPOBAHHWE ECTECTBEHHO-HAYYHOH T'PAMOTHOCTH  Y4YaIlIUXCs
HOpraHuv3anyio MH3YyUYCHUSA XHUMUHU Ha JICHTGHBHOCTHOﬁ ocHoBe. B nmporpaMmMe YU4UTBIBAIOTCA
BO3MOXKHOCTUIIpeaMeTa B peanusaiuu TpedoBanuit ®I'OC OO0 k miaHUPYEMbIM, JIMYHOCTHBIM H
MeTanpeaAMETHBIMpE3yIbTaTaM 00yUYeHHs, a TaKKe peaTnu3alus MEeXIIPeIMETHBIX CBs3eH eCTeCTBEHHO-
HAyYHBIX YYEOHBIXIIPEJIMETOBHA YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHusl.

B mnporpaMMme OIPEACIAOTCA OCHOBHBLIC IEIM M3YUYCHUA XHWMUU Ha YPOBHE OCHOBHOI'O
0011eroo0pa3oBaHus, IUIAHUPYEMbIE pE3yJbTaThl OCBOCHHS Kypca XHMHH:  JIMYHOCTHBIE,
MECTapEeAMETHBIC, ITPEIMETHEIC.

Inanupyembie mpeqMeTHBIE Pe3ybTAThI OCBOCHHS Y4eOHOI0 MpeMeTa - XUHMHUHU

N3yyenne XxuMuM B OCHOBHOM LIKOJI€ T0JKHO 00eCIeYnTh:

1) ¢opmupoBanne TmepBOHAYAIBHBIX CHCTEMATH3HPOBAHHBIX TPEICTABIEHWH O BEMmECTBaX, WX
MIPEBPAIICHUAX W TMPAKTHUYECKOM IMPUMEHEHWH; OBJIAJICHWE MOHSTHIHBIM amnmapaTtoM M CHMBOJIWYECKHM
SI3BIKOM XUMUU;

2) oco3HaHWEe OOBEKTUBHON 3HAYMMOCTH OCHOB XHMHYECKOM HAyKH KaK o00JIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, XUMHUYECKUX IPEBPAIICHUN HEOPTaHWYEeCKUX M OpPTaHMYECKHX BEHIECTB KaK OCHOBBI
MHOTHX SIBJICHUH >XKMBOH W HEKHUBOH IPUPOIBI; YIIyOJEHHE MPEACTABICHHH O MaTEpHAIbHOM CIUHCTBE
MHpa;

3) oBlameHWE OCHOBAMH XHMHYECKOW T'PAMOTHOCTH: CIIOCOOHOCTBHIO aHAIM3UPOBATh M OOBEKTHBHO
OLIEHWBATh JKU3HEHHBIE CHUTYalllH, CBS3aHHBIE C XUMHEH, HABBHIKAMH O0€30MacHOro OOpalieHus C
BEIIECTBAMH, WCIOIB3yEMBIMH B TIOBCENHEBHOW JKM3HM; yMEHHWEM aHAIM3WPOBaTh W IUIAHUPOBATH
JKOJIOTUYECKH 0€30ITacHOE MOBEIEHHUE B IIENSIX COXPAHEHUS 37I0POBbS U OKPYKAIOIIEH CPeIbl;

4) ¢opMmupoBaHWE YyMEHWH YCTAHABIMBATH CBSI3M MEXAY pEalbHO HAONIONAeMBIMH XUMHYECKHMH
SIBIICHUSIMHU ¥ TIPOLIECCAMH, MMPOUCXOAAIIIMI B MUKPOMHUPE, OOBACHATH MPHUYUHBI MHOTOOOPa3us BEIIECTB,
3aBHUCHMOCTh WX CBOWCTB OT COCTaBa W CTPOEHUS, a TaKXKe 3aBHCHMOCTh NPHUMEHEHHsS BEIIeCTB OT HX
CBOIICTB;

5) mpuoOpereHne OIbITa HCMONB30BAHUS PA3IMYHBIX METOIOB H3yYEHHS BEIIECTB: HAOMIOACHUS 3a WX
MPEBpAIICHUSAMH TIPA TPOBEJSHUH HECIOXKHBIX XUMHYECKHX OKCIIEPUMEHTOB C HCIIOIB30BaHUEM
71ab0paTOpHOr0 00OPYIOBAHUS U IPUOOPOB;

6) ¢opMmupoBaHHE TPENCTABICHWH O 3HAYCHHWH XUMUYECKOM HAyKH B PEIICHHH COBPEMEHHBIX
AKOIIOTUYECKHUX TIPOOJIEM, B TOM YHCIIE B IPENOTBPAIIEHUN TEXHOT€HHBIX U YKOJOTMUECKUX KaTacTpod.

B pe3yiabrare u3yueHusi Kypca XMMHMU B OCHOBHOM LIKOJI€:

BpInyCKHHK HAYUMTCS:

XapaKTepu30BaTh OCHOBHBIE METO/IBI IO3HAHUS: HAOIO/IEHE, U3MEpEHNE, IKCIIEPHMEHT;

OITHCHIBATh CBOMCTBA TBEP/IBIX, JKUKUX, Ta3000pa3HBIX BEIIECTB, BBIICIAS UX CYIIECTBEHHBIC IIPU3HAKH,
PacKphIBaTh CMBICT OCHOBHBIX XHUMHYECKHX IIOHITHH «aTOM», «MOJIEKYNa», «XUMHYECKHUU dIIEMEHTY,
«IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAICHTHOCTH», «XHMHYECKas pEaKmus», HWCIOIb3ys
3HAKOBYIO CHCTEMY XMMHH,

PacKpbhIBaTh CMBICIT 3aKOHOB COXPAHEHHSI MAcChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOU
TEOPHH;

pazIu4aTh XUMHUYECKUE U PU3NICSCKUE SIBICHUS;

Ha3bIBATh XUMHYECKUE SJIEMEHTHI,

OIPEENSTh COCTAB BELIECTB 10 UX (popMynam;

OIIPENEeNITh BaJICHTHOCTh aTOMa AJIEMEHTa B COSTUHEHMSIX;



OIPEIENITh THII XUMUYECKUX PEaKIuii;

HA3bIBAaTh MPU3HAKK U YCJIOBUS MPOTEKAHHS XUMUYECKUX PEaKIIHii;

BBISIBJIAITh TIPU3HAKH, CBHJCTEIBCTBYIOIIME O MPOTEKAHWH XHUMUYECKOW pEeaKIMH TMPH BBHITOTHEHUH
XHUMHYECKOTO OIBITA;

COCTaBIIATH (POpMyITbl OMHAPHBIX COENNHEHUH;

COCTaBJIATh YpaBHCHUA XUMUUYCCKHUX pCaKHHﬁ;

co0JoaTh npaBuiia 0e30nacHoi paboThl IPU MPOBEIECHUH OIBITOB;

MOJIb30BATHCS J1a00PaTOPHBIM 000PYI0OBAHUEM U TTOCYI0M;

BBIYUCIIATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIAPHYIO MAacCChI BEILIECTB;

BBIUUCIISATH MACCOBYIO JIOJI0 XUMHYECKOT0 3JIeMEHTa 110 ()OpMYJie COSTUHECHUS;

BBIUUCIIATh KOJIMYECTBO, O0BbEM HIIM MacCy BelIecTBa IO KOJHYECTBY, OOBEMY, Macce pearcHTOB WIIH
MIPOAYKTOB PEAKLIUU;

XapaKTepu30BaTh PU3MUYECKUE H XMMUYECKIE CBOMCTBA MTPOCTHIX BELIECTB: KUCIOPO/Aa U BOAOPO/IA;
MOJTy4aTh, COOMPaTh KHCIOPOJ M BOIOPO/I;

pPaco3HaBaTh OIBITHBIM ITyTeM I'a3000pa3Hble BEIIECTBA: KUCIOPO/, BOOPOLI;

PacKpbIBaTh CMBICH 3aKOHA ABOTapo;

PaCKpBIBATh CMBICT MOHSATHH «TEMI0BOM APPEKT peakumy», «MOJSPHBIA 00beM»;

XapaKTepu30BaTh (PU3NYECKUE U XUMHUYECKHE CBOHCTBA BOJIBL;

PacKpBIBATh CMBICI TIOHATHUS «PacTBOPY;

BBIYHCIISITH MAaCCOBYIO JIONTIO PACTBOPEHHOT'O BEIECTBA B PACTBOPE;

IIPUTOTOBJISITh PACTBOPBI C ONPENEIEHHON MACCOBOM J0JIEH paCTBOPEHHOIO BEUIECTBA;

Ha3bIBaTh COCIMHCHNW A N3YUCHHBIX KJIACCOB HCOPIraHNMYCCKUX BEUICCTB,

XapaKTepru3oBaThb (1)I/I3I/IT-ICCKI/IC M XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHNUYCCKUX

BEIECTB: OKCUOB, KUCJIOT, OCHOBAHUM, COJICH;

OIIpENEeNATh MPUHAIEKHOCTh BEMIECTB K OMPEIEIIEHHOMY KJIacCy COeINHEeHHI;

COCTaBJIATH (POPMYIIBI HEOPTAHUYECKUX COSAMHEHNN N3yYEHHBIX KJIACCOB;

MIPOBOJTUTH OTIBITHI, MTOJITBEPKTAIOTINE XUMHYECKHE CBOICTBA M3Y49EeHHBIX KIIaCCOB
HEOPTaHWYECKUXBEIIECTB;

Pacro3HaBaTh OIMBITHBIM ITYTEM PACTBOPHI KMCIIOT U IIEI0YEH 10 N3MEHEHHIO OKPACKH HHANKATOPa;
XapaKTepu30BaTh B3aMMOCBSI3b MEXK/y KJIaCCAMH HEOPTaHWYECKUX COCAMHEHUH;

packpsiBath cMbich [lepuonuueckoro 3axona JI.M1. Menjeneesa;

OO0BSACHATH (PU3UIECKUN CMBICI ATOMHOTO (TTOPSIKOBOT0) HOMEpPAa XUMHUYIECKOTO dJIEMEHTA, HOMEPOB TPYIIITHI
U nepuoja B nepuoaundeckoit cucreme J[.1. Menzeneena;

OOBSICHATh 3aKOHOMEPHOCTH W3MEHEHHUS CTPOEHHUS aTOMOB, CBOWCTB DJIEMEHTOB B IIpe[eNax MalbIx
TIEPHO/IOB ¥ TIABHBIX MOTPYIIIL;

XapaKTepu30BaTh XHMWUYECKHE ODJIEMEHTH (0T BOIOpOAa A0 KallbllMsA) HAa OCHOBE WX IIOJIOKEHUS B
nepuoamdeckort cucreme 1.1, MenneneeBa 1 0COOCHHOCTEH CTPOSHUS UX aTOMOB;

COCTaBJISITh CXEMBI CTPOCHHUS aTOMOB TIepBEIX 20 351eMeHTOB niepronndeckoit cuctemsl .M. Menneneesa,
PacKpBIBATh CMBICI TIOHATHH: «XHMHYECKAS CBS3bY, «3JEKTPOOTPUIIATENEHOCTEY;

XapaKTepu30BaTh 3aBUCUMOCTh (PU3NYECKUX CBOWCTB BEIIECTB OT THITA KPUCTAJUINYECKOU PEIIeTKH;
OIIPENEeNATh BHJl XUMUYECKOH CBSI3U B HEOPTAHMUECKUX COCIIMHEHUSIX;

M300pakaTh CXEMBI CTPOSHHS MOJIEKYJT BEIIeCTB, 00Pa30BaHHBIX Pa3HBIMHU BHIAMH XUMUYECKUX CBSI3EH;
pPacKpbIBaTh CMBICT TIOHSITHH «HOH», «KAaTHOH», «aHHOHY», «DIEKTPOIHUTEHI), «HEIIEKTPOIUTH,
(OQNEKTPONUTHYCCKAS  JUCCOIUANNS, «OKHCIUTENb», «CTENEHb OKHCICHHS»  «BOCCTAHOBUTEIDY,
«OKHCIIEHUE», «BOCCTAHOBJICHUE;

OIIPENEeNATh CTEIeHb OKUCIEHHUS aToMa 3JIEMEHTa B COSIMHEHNH;

PaCKpBIBATh CMBICI TEOPHH AJIEKTPOIUTHYECKON JUCCOIUAIINH;

COCTaBJIATh YPaBHEHUS EKTPOIUTUIECKOIN TUCCOIUAIIMN KUCIIOT, IIEI0YeH, Coel;

OOBSICHATDH CYITHOCTB TIPOIIECCa DIIEKTPOIMTUYECKON AUCCOUAIINN M PEaKIii HOHHOTO OOMEHa;

COCTaBJIATH MTOJTHBIE U COKpAIlEHHBIC HOHHBIC YPaBHEHUS peakiii OOMEHa;

OIIpENeNITh BO3MOXKHOCTB MTPOTEKaHUS peaKInii HOHHOTO OOMEeHa;

MIPOBOJIUTH PEAKIINH, TIOATBEPKIAIOIINE KaYeCTBEHHBI COCTaB Pa3JINYHBIX BEIIECTB;

OIPEENSTh OKHCIUTENb U BOCCTAHOBUTEID;

COCTaBIISITh YPABHEHUS! OKUCIIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKLIUI;

Ha3bIBaTh (PAKTOPHI, BIUIOMINE HA CKOPOCTh XUMHUUECKOH pEaKnu;

KJaccu(pUIMPOBATh XUMUYECKUE PEAKIINHU 110 Pa3IUYHbIM IPU3HAKAM;

XapaKTepU30BaTh B3aMMOCBS3b MEK/Y COCTaBOM, CTPOEHUEM M CBOMCTBAMM HEMETAJUIOB;
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MPOBOAUTH OMBITHI IO MOTYYECHUIO, COOUPAHUIO U U3YUYEHHUI0O XUMHUYECKUX CBOMCTB ra3000pa3HbIX BELIECTB:
YIJIEKUCIIOTO ra3a, aMMHUaKa;

pacmo3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: YIIICKUCIBIN Ta3 1 aMMHAK;

XapaKTepu30BaTh B3aMMOCBSI3b MEX/y COCTABOM, CTPOEHHEM U CBOWCTBAMH METAIJIOB;

Ha3bIBaTh OpPraHMYECKHE BEIIECTBa MO MX (opMmylie: MeTaH, 3TaH, STHJCH, METaHOJ, STaHOJ, TJIHMLEpPHUH,
YKCYyCHasl KHCJI0Ta, aMUHOYKCYCHAsl KUCJIO0Ta, CTeaprHOBAas KUCIIOTa, OJIEMHOBAs KUCIIOTA, TIII0K03a;
OLIEHUBATh BIMSIHNE XUMUYECKOT O 3arps3HEHUS OKpYXKaIolel cpebl Ha OPpraHu3M YeIOBEKa;

IpaMOTHO 0OpaIaThesi C BEMIECTBAMH B IIOBCETHEBHOM KU3HH

OIpeNeNiaTh BO3MOKHOCTh IPOTEKAHMs PEAKIUi HEKOTOPhIX IpPEACTaBUTENEeH OpraHMYEcCKHUX BEIIECTB C
KHCIIOPOJIOM, BOJIOPOJIOM, METAJIIAMH, OCHOBaHHSIMH, TaJIOT€HAMHU.

BbInycKHHK MOJTYYNT BO3MOKHOCTH HAYYMTHCS |

BBIIBUTAaTb U NPOBEPATH SKCICPUMCHTAJILHO T'MIIOTE3bl O XMUMUUYCCKHUX CBOMCTBax BCIIIECTB HA OCHOBE HUX
COCTaBa M CTPOEHHUS, HUX CIOCOOHOCTH BCTyNaTh B XHMHUYECKHE PEAKIMH, O XapaKTepe U MPOAyKTax
Pa3IMYHBIX XUMHYECKUX peaKuHﬁ;

XapaKTEeprU30BaTh BCIICCTBA 110 COCTaBy, CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJIMBAaTh NPUYNHHO-CJIICACTBCHHEBIC
CBA3U MCXKY NaHHBIMU XapaKTCPUCTUKaMU BCIICCTBA,

COCTaBJIATH MOJICKYJIIPHBIC U ITOJIHBIC NOHHLIC YPABHCHUA 110 COKPAIICHHBIM NOHHBIM YPABHCHUAM,
IIPOrHO3UpoOBaTh CIOCOOHOCTH BCIICCTBA IMPOABIIATH OKHUCIIUTEIBbHBIC WM BOCCTAHOBUTCIILHBIC CBOMCTBA C
YYETOM CTeleHel OKHCIIEHHS 3JIEMEHTOB, BXOAIINX B €0 COCTaB;

COCTaBJIATh YpaBHCHHA peaKuMﬁ, COOTBETCTBYIOIIUX ITOCTICAOBATCIIbHOCTHU HpeBpameHHﬁ HEOPraHUYCCKUX
BEIIIECTB Pa3IMYHBIX KJIACCOB;

BBIJIBUTATHh U MPOBEPATH SKCIEPUMCHTAJIBHO T'MIIOTE3bI O PE3YJIbTaTax BOS}IeI\/’ICTBI/IH Pa3IMIHBIX q)aKTOpOB
Ha UBMCHCHUE CKOPOCTHU XUMHUYECKON pCaKunu,

WCIIOTIB30BaTh MPHOOPETEHHBIE 3HAHMS [T SKOJIOTHYECKH TPAMOTHOT'O TIOBEACHUS B OKPYKAIOIIEH cpesie;
HCIIOJIB30BaTh npno6pereHHLIe KIIFOUEBBIC KOMIIETCHUIMWHW TIPpU BBIIIOJIHCHUU TIPOCKTOB U yqe6Ho-
HCCIIeI0BATENIBCKUX 3aJ]ad 110 U3YUYEHHUIO CBONCTB, CIIOCOOOB IOJIYU€EHHSI U PACIIO3HABAHUS BELIECTB;
00BEKTHBHO OLIEHMBATH HH(POPMALIUIO O BEIIECTBAX M XMMUUECKUX IPOIECcax;

KPUTUYECKM OTHOCHUTBHCS K IICEBJIOHAy4yHOH MH(pOpManuy, HeJoOpOCOBECTHOH pekjlaMeé B CpPEeAcTBax
MacCOBOW MH(OPMAITUH;

OCO3HABaTh 3HAYCHUE TEOPETUUECKUX 3HAHUN 110 XUMHH IS IPAKTUYECKON JeATEIbHOCTH YEIOBEKa,;
co3JaBaTh MOJEIM U CXEMBbI I PEIIEHUs Y4eOHbIX M II03HABATEIbHBIX 3ajay; IOHUMMAaTh HEOOXOJUMOCTh
COOJIIOACHUS TIPEIIMCaHuU, IPEAIaraeMplX B MHCTPYKIMSX 110 UCIIOIb30BAaHUIO JIEKAPCTB, CPEACTB OBITOBOM
XMMUH U 1p.

Conep:kanue NporpaMMbl

IlepBoHayaibHbIe XMMHUYECKHE TIOHATUS

IIpeamer xumuu. Tena u BemectBa. OCHOBHBIE METO/IbI ITI03HAHUS: HAOMIOACHUE, U3MEPEHUE, IKCIIEPUMEHT.
dusnueckue U XUMU4eckue siBjaeHus. UncTeie BemecTBa U cMecd. CrocoObl pa3meneHusi cMmeceid. ATOM.
Monekyna. XUMHYECKHI JJIEMEHT. 3HaKM XHMHUYECKHX JJIEMEHTOB. [IpoCThle W CIIOXKHBIE BeIIecTBa.
BanenTtHOCTh. 3aKOH TOCTOSIHCTBA COCTaBa BemiecTBa. Xumudeckue popmynbl. Mamekce. OTHOCHTETBHAS
aTOMHass W MOJEKyJspHas Macchl. MaccoBasg 1oJsi XMMHYECKOIO 3JIEMEHTa B COCIUHEHUH. 3aKOH
COXpaHEHMs Macchl BelecTB. Xumuueckue ypaBHeHus. Koadduuuentrl. YcnoBus v npusHaku NpoTeKaHUs
XUMUYECKUX peakuuil. Mosp — eIMHULIA KOJINYecTBa BelecTBa. MossipHast macca.

Kucsaopoa. Bogopoa

Kucnopog — xumuueckuiéd snaemeHT U mpoctoe BemecTBO. O30oH. CocraB Bo3zayxa. Pusznuyeckue u
XMMHYECKHe CBOICTBa Kucmopoaa. llomydeHne n mpuMeHeHne Kuciaopoaa. TemnoBoit 3P pekT XUMIIeCKuX
peakuuii. IloHsiTue 00 3K30- M PHIOTEPMHUYECKUX peakUusX. Bogopoa — XMMUYECKHH 3JIEeMEHT M MPOCTOE
BemiecTBo. Pu3nueckue M XHMMHUYECKHE CBOicTBa Bomopona. Ilomydenue Bomopoma B JabopaTOpHM.
[lony4yenue Bomopozna B mpomsblnuieHHOCTH. [IpuMeHeHne Bomopoaa. 3akoH ABorazapo. MomnspHblil 00beM
ra3oB. KauecTBeHHbIE peakMM Ha ra3000pa3HbIe BemecTBa (KUCIOpoA, Boxopod). OObeMHbIE OTHOLICHHUS
ra3oB IPU XUMHUYECKUX PEAKLIUSX.

Boaa. PactBopsl

Bona B mpupone. Kpyrosopor Boasl B npupoae. Pusnueckrue 1 XUMHYECKHE CBOMCTBa BOABI. PacTBOpEI.
PactBopuMocTs BemectB B Boje. KoHmeHTpanms pactBopoB. MaccoBasi 0151 paCTBOPEHHOIO BEIIECTBA B
pacTBope.

OcCHOBHBIE KJIACCHI HEOPTAHMYECKHX COCIMHEHMI

Oxcuppl. Knaccudukarnms. Homenxmatypa. ®usnmveckue CBOMCTBA OKCHUIOB. XWMHYECKHE CBOWCTBA
okcuzoB. [lonydenune u npumenenune okcuaoB. OcnoBanus. Knaccupukanus. Homenknarypa. @usnueckue

4



cBoMcTBa ocHOBaHUM. [lonyuenne ocHoBaHMN. XHUMHYECKUE CBOMCTBA OCHOBaHUMN. Peakiiust HeMTpain3auuu.
Kucnorel. Knaccuduxanus. Homenknatypa. ®dusndeckue cBOHCTBa KUCIOT. [lomydueHue W mpuUMeEHEHHe
KHCIIOT. XUMHUYECKue cBoiicTBa KucinoT. MHaukatopel. M3MeHeHne OKpackd MHIMKATOPOB B Pa3iMUYHBIX
cpenax. Comu. Knaccugukanus. Homenknatypa. @usnveckue cpoiictBa coneid. [lonydeHune u npuMeHeHne
coJield. XMMUYECKME CBOMCTBA cosield. ['eHeTnyeckas CBsA3b MEXKIY KacCaMH HEOPTaHUYECKUX COEOUHEHUU.
[Ipobnema Ge30mMacHOrO MCIONB30BAHUSI BEIIECTB M XHWMHUYECKUX PEAKIUH B IOBCEIHEBHOW >KU3HM.
TokcruyHble, roprovre U B3phIBOOIIACHBIE BEllleCTBA. bpITOBast XUMHUECKasi TPaMOTHOCTb.

Crtpoenue artoma. Ilepuoguyecknii 3aK0H ¥ NMepUOAMYECKasi CHCTeMa XMMHYecKHX 3jaemeHToB JI.HU.
MenpeineeBa

Ctpoenne atoma: sJipo, SHepreTuueckuil ypoBeHb. CocTaB siipa aToma: MPOTOHBI, HEUTPOHBL. M30TOMIBI
Ilepuommueckuii 3axoH JI.MI. MenneneeBa. Ilepuoguueckass cucteMa XuMuyeckux anemeHTtos JI.M.
MenneneeBa. ®OU3HUECKUM CMBICT aTOMHOTO (IOPSAKOBOI'0) HOMEpa XHUMHYECKOTO JJIEMEHTa, HOMepa
TpyNmbl U Tepuoja MepuoAnYecKoil cucteMbl. CTpoeHHE SHEpreTHYecKHX ypoBHEH aTtomMoB mepBbix 20
XUMHYECKUX 3JIEMEHTOB Tepuoandeckoi cucremsl J.U. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUST CBOHCTB
aTOMOB XMMHUYECKHX 3JIEMEHTOB M MX COEIMHEHUN Ha OCHOBE IOJIOXKEHHS B nepuoanyeckoil cucreme J1.1.
MenneneeBa u cTpoenus aroMa. 3Hadenue [lepuoauueckoro 3akona /.M. Menneneesa.

Ctpoenue BelecTB. XUMHU4YeCKas CBA3b

ONEeKTPOOTPHULIATENBHOCTh ATOMOB XHUMHUYECKHX 3JIeMeHTOB. KoBaleHTHAst XUMHYECcKas CBS3b: HEMONIpHas U
nonsipaas. [loHATHE O BOJOPOAHON CBSI3M M ee BIWSHUHM Ha (PU3MYECKHE CBOICTBA BEIIECTB Ha NpHUMEpe
Bozbl. MoHHas cBs3b. Merammmueckasi CBS3b. THIBI KPUCTANTMYECKUX PEIIETOK (aTOMHAs, MOJEKYIApHas,
WOHHAsI, MeTaJlTn4ecKast). 3aBUCHMOCTh (PU3HUYECKUX CBOWCTB BEIIECTB OT THUIA KPUCTALTMYSCKON PEIIeTKH.
XHUMHYeCKHe peakIun

ITonsiTue 0 cKOpOCTH XUMHYECKOM peakiuu. MaKTOpbl, BIHSIOINIME HA CKOPOCTh XMMHUYECKOH pPEaKIUH.
[MousTrie o xartanmm3arope. Kiaccudukaiuss XMMUYECKUX PEAKIMNA 10 Pa3MYHBIM TMPH3HAKAM: YUCIY W
COCTaBy HCXOJHBIX M TIONYYEHHBIX BEIIECTB; HW3MEHEHHWIO CTEIeHEH OKHCIEHHS aTOMOB XWMHYECKUX
9JIEMEHTOB; TOTJIOMICHUIO WA BBIIENIEHUIO IHEPTUU. DIEKTPOIUTHYECKAs] TUCCOMHANHS. DJISKTPOIUTHI U
HeamekTponuThl. Monpl. KaTnoHs! W aHMOHBI. Peakiinn nMOHHOrO OOMEHA. Y CJIOBHS MPOTCKAHUS PEaKIIHid
WOHHOTO OOMEHa. ODIEeKTPONHUTHYECKas ANCCONMANNs KHCIOT, Imenoded u coneil. CTemeHb OKHCIECHHS.
OnpeneneHrie CTENEHW OKHUCIEHUS AaTOMOB XHMHYECKHX DOJIEMEHTOB B cCoeAWHEHUsX. OKHUCIHUTENb.
BoccranoButens. CynIHOCTh OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITHIL.

Hemertanasl IV — VII rpynn u ux coequHeHUust

[TonoxeHne HEMETAIOB B MEPUOAMYECKON cHcTeMe XuMudeckux dieMeHToB /.M. MenneneeBa. OOrmme
CBOWCTBa HeMeTaiuioB. [amoreHel: ¢u3ndeckne W XHUMHUYeckhe CBodcTBA. COEIMHEHUS TallOTEHOB:
XJIOPOBOZIOPOJ], XJIOPOBOAOpOAHAs Kuciuota W ee coiu. Cepa: (u3WyUecKnme W XUMHYECKHE CBOHCTBA.
CoenuHeHHNsT Cephl: CEPOBOAOPOA, Cynb(umpl, okcuabl cepbl. CepHasi, CEpHUCTas M CEPOBOIOPOAHAS
KHCJIOTBI ¥ UX CONI. A30T: pu3ndecKkne u XxuMudeckne cBoicTBa. AMmuak. Comu aMMoHnsa. OKCHIIBI a30Ta.
AzotHas kuciora u ee conu. Pocdop: pusnueckne u xumudeckne cBoictpa. Coemuaenus docdopa: okcua
dbochopa (V), oprodochopHas KuciaoTa M €€ COMM. YTiaepom: (HHU3MYECKHE W XHMHYECKHE CBOMCTBA.
Anotporus yriepona: anmas, rpadut, kapous, gpymnepensl. CoequHeHus yriaepoaa: okcunasl yriepoaa (II)
u (IV), yronpHas kucnoTa u ee conu. KpeMHUH 1 ero coennHeHws..

MeTtanjbl 4 MX COeIMHEHUSI

[TonoxeHnue MeTaIOB B MEPUOAUYECKON cucTeMe xuMuuyeckux aneMeHToB .M. MenneneeBa. Meraiisl B
mpupozie u odmme crnocoObl ux momydeHus. OOmue ¢puznyeckre cBoicTBa MeTaioB. OOIe XHMIIECKIe
CBOICTBA METAJUIOB: PEAKIIMU C HEMETAJIAMH, KUCIOTAMH, COJSIMU. DNEKTPOXUMHYECKUN PsIl HAIPSDKEHUN
metaioB. Ilemounsle Meramnbsl M UX coenuHeHud. lllenoyHo3emenbHbIE METAIBI U UX COCAUHEHUS.
AmromuaniA. AMdoTepHOCTh OKcHaa u ruapokcuja amromunaus. JKemezo. CoenmuHeHHS Kele3a W UX
CBOWCTBA: OKCHJIBI, THIPOKCUABI U conu xemne3a (11 u III).

IlepBoHauYanbHBIE CBeIEHUN 00 OPraHMYeCKUX BelleCTBAaX

[IepBoHauanbHbIEe CBEIEHUS O CTPOCHUM OPraHMYECKUX BEIIECTB. YTJIEBOAOPOJIbI: METaH, 3TaH, STUJICH.
HcTounnkm yriieBoOpONOB: MPUPOAHEI Ta3, HedTh, yromb. Kucinopoaconepxkamnye COSAMHEHUS: CITHPTHI
(MeraHON, 3TaHON, TJIMIEPUH), KapOOHOBBIE KHCIOTHI (YKCyCHasi KHCIIOTa, aMHHOYKCYCHas KHUCIIOTa,
CTeapuHOBasi W OJIEMHOBAsl KHCJIOTHI). DBHONOTMYECKHM BaKHBIE BEIIECTBA: JKUPBI, TIIIOKO3a, OENKH.
XHUMHYECKOE 3arps3HEHUE OKPYXKAIOIIENH Cpebl U €ro MOCIEICTBHUS.

Tunel pacyeTHBIX 32124

Bbruucnenre MaccoBoi JOMM XMMUYECKOTO 3JIEMEHTa 10 (GopMyJie COeTUHEHUSI.

YcranoBneHue npocreiieil popMybl BEecTBa IO MACCOBBIM J0JISIM XUMHUECKHUX 3JIEMEHTOB.



BrrunciaeHus 1Mo XuMHUYECKUM YpaBHCHUAM KOJIHNYECTBA, 061>eMa, MacCChl BEUICCTBA MO KOJIMYCCTBY, 061>eMy,
MaccCe p€arcHToB UJIM MMPOAYKTOB pCaKIUU.
Pacuer maccoBoii gonu PacTBOPCHHOI'O BCIIECCTBA B paCTBOPEC.



Koan4ecTBO KOHTPOJIBHBIX PadoT, IPAKTHYECKAsl YACTh
1 yerBepTh 2 yeTBepTh 3 yeTBepTh 4 4eTBepThH roj
JlaGopaTopHBIE OIBITHI 3 1 4 2 10
[TpakTuyeckue pabOTHI - 1 2 4 5
Tematnyeckuil KOHTPOJIb 1 1 1 1 4

Cnucok padoT NPpaKTHYECKOI YacTu

KonTtponbsHbIe paboTh

JlaGopaTopHble pabOThI

[TpakTuyeckune paboThl

1. O6mre CBOMCTBA METAILIIOB
2. Meramibl

3. Hemeranl

4. XuMHU4ecKre peaKinu

1.ITonyuenue amdoTepHOro THIPOKCHUIA U HUCCIEHOBAHUC
€ro CBOWCTB

2.03HaKOMJICHHE C 00pa3liaMi METaJLIOB

3.Peakiiuy MeTaioB C paCTBOPAMH KUCIIOT U COJICH.
4. KauecTBeHHAs PeakIvs Ha XJIOPUI-HOH

5. KauectBeHHast peakius Ha Cylb(haT-HoH

6. PacriosHaBanue conell aMMOHHUSA

7. Ilony4yeHue u pacrio3HaBaHUE YTIIEKUCIIOro ra3a
8. KauecTBennas peakiius Ha KapOOHAT-HOHBI

9. Peakiinu moHHOTO OOMEHa

10. KadecTBeHHBIC peakilnyi Ha HOHBI B PACTBOPE

1.OcymiecTBiieHHEe TIEMOYKH ~ XUMHYECKUX  IPEBpalleHUN
METaJIOB

2. I[MonmyueHue BOAOPOAa U U3yUEHHE €0 CBOWCTB

3. I[MonmyueHue KUCIOPOJA ¥ U3YUEHUE €r0 CBOMCTB

4. Ilomyuenue, cOOMpaHUe U pacro3HaBaHUE aMMHUaKa

5. Pelienne sKcriepuMeHTaIbHBIX 3a/1a4 1o Teme «Hemeras
IV — VII rpymin 1 X COCATMHEHUS




Kanennapno — TemaTnyeckoe njanupoBanue no npegmery XUMMU S

No Tema ypoxka OCHOBHOE CcOIepKaHNE OCHOBHBIC YV Axty |WnTerpamus Bun Hata
ypoKa BU/IBI MPEeIMETHBIE MeTanpeMEeTHBIE | albH | NPEAMETOB | KOHTPOIS | IPOBENCHU
JIesITeNTbHOCTH, ast s
TUT YpOKa TemMa
THKa
JuLst
peru
OHa
TeopeTnyeckue 0CHOBBI XMMHHU — 94
1 XapaKkTepucTuKa XapaKkTepucTuKa YyebHo- 3HATh IJIaH XapaKTEePUCTUKU Bri6opou
1) XUMHYECKOTO 3JIEMEHTa | 3JIEMEHTA. MO3HABATENbH | DJIEMEHTA. PerynsituBHbIE HBIN
1o ojoxxenuto B 11C 3aKOHOMEPHOCTH ast Ymers OOBSICHATD | : YcTHbII
HU3MEHEHUs CBOWCTB | YpOK 3aKOHOMEPHOCTH HM3MEHEHMS | IOCTPOEHUE oI1poc
3JIEMEHTOB B IpYyNIax U | U3Yy4EHUs CBOJCTB 3JIEMEHTOB B | JIOTHYECKOH
nepuojax U | HOBOTO rpynmnax M Iepuolax | | LEeNOoYKu
XapaKTepU30BaTh MaTepuaia XapaKTepU30BaTh 3JIEMEHTHI | PACCYXEHUH,
2 I'enernueckue PSAABI | DJIEMEHTHI mo | YueOHO- no nonoxenuto B I1C. YCTaHOBJICHUE [TepconanbH
() MeTa/uIoB U HemeTautoB | nonoxenuto I1C. Mmo3HaBaTelbHa | 3HAThH HOHATHS | B3aUMOCBSI3EH I
ITonsTns s «TEHETUYECKass CBA3b» U | MPOLECCOB U Tecr
«reHeTnYecKas CBA3b» M | MHpOpMannoH | «TE€HETHYECKUE PSIbI» SIBIICHH,
«TCHETHYECKHE PAOB» | Has YMmers COCTaBIIAITH | IPUMEHATH
I'enernueckue pSnBl | KOMMYHHKATHB | TEHETHYECKHE psanmel | paHee
METaJIoB U | Has METAJJIOB U HEMETAJIJIOB. MOJTy4EHHbIE
HeMmeraiuioB.  Ilomatme | Ypok 3HaTh IOHATHE 3HAHWA B HOBOU
«aM(pOTEpHOCTHY. A3Y4EHUS «aM(pOTEpHOCTH. CUTYaIUH.
CaoiicTBa aM(]OTEpHBIX | HOBOTO YMmerb xapakrepusoBaTs Ilo3HaBaTeJIbH
JJIEMEHTOB — LUHKAa U | MaTepuasia CBOMCTBa aM(OTepHbIX ble
3 [Iepexoansbie 3eMeHTHI. | AIIOMHHHS. YyebHo- JJIECMEGHTOB  —  I[IMHKAa W IIOHUCK U BEIOOPOYHEI
(3) JlaGopaTopublii  onbiT | PopMyIHPOBKA MIO3HABATEbH | AJTFOMHHHSL. BBIJIETICHHE 7
Nel MEPUOTYECKOT0 as 3HaTh ($hopMynTUpoBKy | HHpOpMAIHH, (GpoHTANIEH
«[Tonyuenune 3aKOHa. Peaxkuuu | Mudopmanuon | NEPUOAUIECKOTO 3aKOHa. | IOIy4yaTh bIit
aM(pOTEPHOro HOHHOrO  oOMeHa C | Hag YMmerb MOJIb30BATHCA | XUMUYECKYIO a/o 1
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THIIPOKCHA U | yuactueM OKcuAoB U | OOIIEKyJabTyp | MEPUOAMYECKON CHCTEMOM. WHPOPMAITUIO
HCCIIeI0OBaHHE €ro | OCHOBaHHH. Hast Ymers 3aMUChIBaTh | U3 PA3IHMYHBIX
CBOMCTB» Peakiun nonHoro | KomOunupoBa | ypaBHeHUs peaKkuuii | HCTOYHUKOB;
oOMeHa ¢ ydYacTHeM | HHBIU MOHHOTO OOMEHa C y4acTHEeM | -OmpelensiTh
4 [lepronuuecknuii 3aKoH | KUCIIOT U COJICH. VYuebHo- OKCHJIOB 1 OCHOBaHUH. OTHOULIEHUS Hcropust  |BBIOOPOUHBI
4) " nepuoarueckas | OKUCIUTENbHO- IO3HAaBaTeNIbH | YMETh 3aIKChIBaTh | 00BEKTA C Poccun i
CHUCTEMa  XHMHUYECKUX | BOCCTAHOBUTEIILHBIC as YpaBHEHUH peakuuu | IpyruMmu (poHTAIBH
3JIEMEHTOB peaKkLuH. Wudopmannon | HOHHOr0 oOMeHa ¢ ydacTueM | 00beKTaMH, Bl
.. Menneneesa Hasl. KHCJIOT U COJIEH. OIPENEIATh
KommyHukatu | YMeTsb COCTaBJIATH | CYLIECTBEHHBIE
BHas JJIGKTPOHHBIM  OalaHc AJs | MPU3HAKA
Ypok OKUCJIUTENILHO- o0bekTa
U3y4YeHUs BOCCTaHOBHUTEIBHBIX KomMmyHukaTu
HOBOT'O peakiui. BHbIE:
MaTepuana yMEHHE
5 CBoiicTBa OKCHIOB W YyebHo- BBIpaXaTh CBOK) MEepCOHaJIbH
(5) OCHOBaHHWT B  CBETE T03HABATEBH TOYKY 3PEHHS IO B
TEOpUHU as JTAHHOM
3IIEKTP OIUTHYECKON Ypok npobieme
ZIVICCOLMAIIAN M3yYEHUS
HOBOT'O
MaTepuaita
6 Bxoasimuii KOHTPOJIb, YaebHo- BBIOOPOYH
(6) Konrponsnast pabora 10 [TO3HaBaTeIbHA Bl
TeMaM Kypca XUMHH § s (dbpoHTaITBEH
KJ1acca bIi
7 CoiicTBa  KHCIIOT H YaebHo- BBIOOPOYH
(7) [(comeit B cBeTe TEOpHH [TO3HABATEIBH Bl
PIIEKTPOTUTHYECKON ast pabota mo
ITICCOTMATIAN Hudopmanmon KapTOYKam
Has
OOmeKynbTyp
Has
Ypok
W3yYEHUS
HOBOT'O
MaTepuana




8 OxucnurensHoO- Yy4ebHo- MEepCOHANIbH
8) BOCCTAHOBHTEIbHBIC MO3HaBaTeIbH BIii
peaxuu as
HNudopmanmon
Hasl.
KommyHnukatu
BHas
Ypok
00001IeHnd "
3aKperIeHNs
H3Y4YEHHOT'0
MaTepuana
9 Pemenue 3anau. Yu4ebHo- ITepconainp
9 T03HABATEBH HBIH
as
HNudopmanmon
Has
KOMMYHUKaTHB
Has
Ypok
M3yYEHUS
HOBOT'O
Martepuaia
Metauibl — 154
10 [Honmoxxenne merammo B | CtpoeHwue aToMOB | Y4ebHO- 3HaTh ocobeHHocTH | PerynsiTuBHbBIE [IepconanbH
Q) TIePUONYECKON METaJIJIOB, TIOJNIOJKEHNE B | TIO3HABATENbH | CTPOEHUS aTOMOB METAJUIOB. | : BIif
cucteme  xumudeckux | I1C. ast YMeTh HaXOOUTh METAJUIBL B | IOCTPOCHHE J/0O-2
3JIEMEHTOB Peaknimu wmeramnoB ¢ | Kombunuposa | IIC. JIOTUYECKOI
J.1.MenneneeBa. KHCIIOTaMH, COJISIMHU. HHBIN Vmerb 3aIMCHIBATh | IIETIOYKH
JlaGopaTopublii ombIT | Bugsl  koppo3un U yYpaBHEHUSA peakumii | paccy>KaeHuM,
No2 CIIOCOOBI 3aLIUTHL. METaJUIOB C  KHUCIIOTaMH, | YCTAHOBJICHHE
«O3HaKOMIIEHHE ¢ | IlpumeHeHune CrnaBoB. COJISIMH, MOJIb30BAThCS | B3aUMOCBSI3EN
00pasramMu METalJIOB) Boccranosnenue psaoM aKTUBHOCTH | TIPOIIECCOB U
11 XUMHWYECKHNE CBOMCTBA | METAIOB M3 OKCHUIOB. VYuebOHo- METaJLJIOB. SIBIICHUH, [Tepconane
2 METAaIJIOB. CoenuHeHNs LIETOYHBIX | [IO3HABATElIbHA | 3HATH BHIBl KOPPO3UM W | IPUMEHATH HBIi
JlaGopaTopHblii ONBIT | METAIOB U 00JACTH X |5 CrocoObl  3aIUTBL. YMETh | paHee J/O-3
Ne3 [IPUMEHEHUSL. Wudopmainon | ONKUCHIBAThH 00JIaCTH | TIOJTyYEHHBIE
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«Peakiun  MeramioB ¢ | CBOMCTBA  OKCHIOB W Has

pacTBopaM¥ KHCJIOT U [FHIAPOKCHIOB KOMMYHUKATHB

coseit» I1e7I0YH03eMETbHBIX Has
METaJIJIOB. Kombunuposa
XUMUYECKUE PEAKUUM | HHBIN

12 OOmme [OOHATHUS O | AMIOMMHHMS C  BOIOH, | YueOHO-

3) KOPPO3UHU METaJJIOB KUCIIOTAMH, LIEIOYaMH. | TI03HABATEIbH
Baxwueline ast
coelluHeHus: amroMuHus | Mupopmarinon
u obJiactu WX | Has
[IPUMEHEHMUS. OO01IeKyabTyp
Cxema cTpoeHHS aToMma | Has
JKeresa, XUMHUYCCKHE | YpOK
peaKnuu C YY4acTHEM | U3ydeHUs
Keresa. HOBOTO
XapaKkTepucTuKa Marepuaja

13 Meranmnel B TpHpone. | METAJIIOB o | YueOHo-

4) O6ume crioco6sr | monoxenuio B I1C. TI03HABATEIbH
MOJIyYEHUS METAJIOB ITpasuna TEXHUKU | ast
TemaTnueckuii 0€30MacHOCTH. Hupopmannon
KOHTPOJIb. Hemoncmpayus: Hasl.
Kontpoabnas pabora | Osrnakomnenue KommyHukatn
Ne1 c NPUPOOHBLIMU | BHAS
«O6mmue CBOMCTBA | COEOUHEHUAMU Vpox
METaJIOBY Wen0UHbLX H3YYCHHUS

Memannos./lemoncmpay | HOBOTO
Usl KOJLIeKYUuu Cnidasos. MaTepuana

14 OO6mas xapakTepuctuka | Jemoncmpayusi: YuebHO-

(5) IIEJT0YHBIX METAJUIOB Kavecmeennvie peakyuu | moznaBaTensH
Ha UOHbL Jicene3d ast
Onvimul no Vpok
0CYUeCmeneHUio U3ydeHHs
peakyuil, XapakmepHulxX | HOBOIrO
015 2eHemuYecKux MaTepualia

15 CoenMHEHHs! IEIOYHbIX | PAOO6 MEMAiios. Y4ebHo-

(6) METAJIIOB IIpaBuna TeXHUKH [I03HaBaTelbHA
0e30MacHOCTH a

IMPUMCHCHUS CI1IJIaBOB.

Vmerb XapakTepu3oBaTh
peakuuu BOCCTaHOBJICHUS
METAJJIOB M3 OKCHJIOB.
YmMmerb COCTaBJIATh
YpaBHEHMs  peakuuil  Ha
MIpUMEpE HATPHUS U KaJIHsL.
3HaTh OCHOBHBIC
COCJIMHEHUS IETOYHBIX
METAJIJIOB M 00JacTH  HuX
MIPUMEHEHUSI.

Ymerb XapaKkTepU30BaTh
3JI€MEHTHI KaabIHi "

MarHuy II0 TOJIOXKEHUIO B
TIC.

Ymerh XapaKkTepHU30BaTh
CBOICTBa OKCHUJIOB u
THUAPOKCHIIOB
[IeTIOYHO3EMETBbHBIX
METaJIIOB.

Ymerb XapaKTepru30BaTh

AIIOMHUHUN TI0 TOJIOKCHHIO B
IIC., cocraBnsaTh ypaBHEHUS
XUMHUYECKUX peakiui
ATFOMHAHUS C BOJOM,
KHCJIOTaMH, IIEI0YaMU.
3HaTh Ba)KHEHILIHE
COCIMHEHUS AaIIOMUHHSA H
00JT1acT! UX MIPUMEHEHHSL.
YMETh COCTaBISATH CXEMY
CTpOGHHS aToMa Keresa,
3aMHMCHIBATh ypaBHEHUS
XUMHYECKUX  peakmuid ¢
ydacTHeM JKele3a.

3HaTh XUMHUYECKHE CBOMCTBA
’Kenae3a. YMETh COCTaBIIATh
AJIEKTPOHHBIH OasaHc

3HAHUS B HOBOU
CUTYyaLlUHU.
ITo3naBaTeabH
ble

MOMCK U

BBIJICTICHN
WHpOpMAaIUH,
MOTy4YaTh
XUMHYECKYIO
WHPOPMAITUIO
U3 Pa3ITHUIHBIX
HCTOYHHUKOB;
-OTIpeNeNTh
OTHOIICHUS
00BEKTa C

JIpYrUMHU

Bri6opou
HBIN
Pa6ora
o
KapTo4Ka
M

00BbEKTaMH,
OTIPEIEIIATh
CyIIIECTBEHHBIE
MIPU3HAKT
o0BeKTa
KommyHnukaTu
BHbIE:

yMeHHe
BBIPXAaTh CBOIO
TOYKY 3pEHHUS II0
JIAaHHOMU

HNudopmatu
Ka: pabora
o
aITOPUTMY

[Tepconanbh
BIH
TecToBhIl
KOHTPOJb

npobieme

dusnka:
CTpOEHHE
aToMa

Bri6opou
HBIN

Dusnka:
CTpOEHHE
aToMa

Bri6opou
HBII
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CBolicTBa METANJIOB. HNHubopManmoH | OKUCIUTEIBHO-
Oo6mme gusnveckue Hast BOCCTaHOBUTEIBHBIX
CBOICTBA METAJIIOB U KOMMYHHUKATUB | pEaKIIHii.
HEMETaJUIOB. Has 3HaThb CTPOEHHE AaTOMOB,
Monsipnas macca Ypok OCOOCHHOCTH CTPOCHHUS U
BEILIECTBA U YUCJIIO W3Yy4YEHUS CBOMCTBa METAJJIOB. Y METh
qacCcTull, KOJIN4YECTBO HOBOI'O JaBaThb XapaKTCPUCTUKY
BEIIIECTBA. MaTepuana METaJUly MO TOJOXKEHHUI0 B
16 Pemrenue 3agau 3amaun ¢ YyebHo- IIC. dusuka: [Tepconans
@) HCIIOJIb30BaHUEM [IO3HaBaTeNbH | 3HATH MPaBUJIa TEXHUKH CTpOEHUE | BIi
MOHSATUH «KOJIMYECTBO ast Oe3omacHOCTH. YMETh aToMma
BelEeCTBa», «<MojspHas | Mudopmarmon | odpamarscs ¢
Maccay, «MOJISPHBIN Hast 1a60paTOPHBIM
00beM» OO1ekynbTyp | 000pyIOBaHHEM
Pacdernsie 3amaun o Hast 3uath o01IMe PU3nUecKue
teme «lIpocteie Ypoxk CBOWCTBA METAJUIOB.
BEIIECTBA» KOHTPOJIS XapakTepru3oBaTh CBS3b
Pacuernsie 3agauu ¢ 3HAHUM MEXIy CTPOCHHEM U
17 OO6mrast xapakTepucTrKa | UCIOJIB30BAHUCM VuebHo- CBOMCTBAMH METAJIJIOB. Brioopou
(8) DJIEMEHTOB TTIABHOM | KOMMYCSCTBCHHBIX nosHaBareabH | [IOHMMATh CBA3L MEXKIY HBIH
MOATPYIIIIEI 2 TPYIIIIEI OTHOIIICHUH. as COCTaBOM, CTPOCHUEM U
Wudopmannon | CBONCTBAMH HEMETAIIJIOB.
Hasl. YMeTh BBIYUCTATD
KomMmyHHKaTH | MOJISIPHYIO Maccy 1o
BHas (hopmyne coeauHEHUs, Maccy
Vpox BEIIECTBA M YMCIIO YACTHII 10
HA3Y4EHUS M3BECTHOMY KOJHYECTBY
HOBOT'O BEIIECTBA.
MaTepuana 3HAaTh ONpeEEIeHne
18 CoenuHeHus YuebHo- MOJISIPHOTO 0ObeMa ra3oB. Br16opou
(9)  |menoYHO3eMETBHEBIX MO03HABATENbH | YMETh BBIYMCIATE OOBEM 10 HBII
METaJIJIOB as KOJINYECTBY.
Vpok YMerp pemarh pacdeTHbIC
M3ydeHHs 3a/layl ¢ HCHOJIH30BAHHEM
HOBOTI'O KOJIMYECTBCHHBIX
MaTepuala OTHOIIEHUN
19 ANOMHHHH, ero YuebHo- Bri0opou
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(10)

¢duznueckue

u

XHUMHYCCKHE CBOMCTBA

20
(11)

CoenuHeHUs aITIOMUHUS

MO3HABaTeIbHA
s
HNudopmanmon
Hast
KOMMYHUKaTUB
Hast

Ypok
U3y4YeHUs
HOBOTO
MarepHuasa

21
(12)

Kenezo,
(dhm3maeckmne

€ro
u

XUMHYECKHE CBOMCTBA

I'enernueckune
)Kenesa

PSIBI

VYuebHo-
MO03HABATEIbH
as
HNudopmanmon
Hasi
OO01eKynbTyp
Hasi

Ypok
U3y4eHHS
HOBOT'O
Marepuaa

YyebHo-
II03HABaTEIbH
ast
HNudopmarinon
Hasl.
KommyHukatu
BHAas

Ypok
H3Y4YCHHUS
HOBOT'O
MaTepuaga

HBIN

Bri6opou
HBIN
TectoBrIi
KOHTPOJh

Brioopou
HBIN

K/P-1

13




22 KonTpoabnan Yy4ebHo- Be100pOovHBI
(13) | pa6oTaNe MO3HABATEIbH I
2«MeTanabn as
Ypok
A3y4ECHUS
HOBOTO
MaTepuaia
23 O600menne 17§ Y4ebHO- Bri6opou
(14) | cucremaruzaius 3HaHUI MO3HaBaTebHA HBIN
«Meramnsl». Pemienune s
3aaa4 Hudopmarnon
Has
KOMMYHHKaTHUB
Has
Ypok
A3Yy4YEHUS
HOBOTO
MaTepuaa
24 IIpakTHyeckasi padora YuebHo- Ouznka:
(15) | Nel M03HABATEIbH Kpucrammmy
«OcyIecTBICHAE ast eCKHe
HEMOYKH  XUMHYECKUX HNudopmanmon peleTky,
NpeBpaIleHu Has BIEKTPONPOB
METaJIJIOB» OOmeKynpTyp OITHOCTh
Has
Ypok
KOHTPOJISI
3HaHUU
Hemeramanl — 254
OOmas xapakTepHCTHKA VYuebHo-
HEMETAJIJIOB MO3HABATEIbH
25 ast
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1) HNudopmannon
Hasl.
KommyHnukaru
BHas
KomOunmpoBa
HHBIN
26 Cocras Bo31yXxa Peakuuu ranoreHoB c¢ | YueGHO- 3HaTh nonoxenue | PeryasituBHbie Bri6opoun
(2) COJISIMH, METAJUTAMHU. nmo3HaBaTedpH | HemerayuioB B IIC. Vwmers | : 13171
CoctaB u  CBOICTBa | ad JlaBaTh XapaKTEPUCTUKY | IIOCTPOEHUE YcrHbIi
coeIMHeHnH TanoreHoB. | MHpOpMamoH | HeMeTauTy 1Mo MOJ0XKEHUIO B | JIOTHYECKOM or1poc
Peakuuu kwuciopoga c | Has. IIC. LETOY KA
MpocThIMU BemecTBamMu. | KomMmyHukaTi | 3HaTh CTpOEHHE, CBOWCTBA, | pacCyXJIeHH,
PeaKHI/H/I CEphBI C | BHaia IMOJIYyUY€HHUEC W TIPHUMCEHCHUEC | YCTAHOBJICHUC
MeETaJIaMH, Ypok BOAOPOJA. B3aUMOCBSI3EN
KHCIIOPOJIOM, U3y4YeHUs YMeTpb COCTaBISATH CXEMY | MPOIIECCOB U
HeMEeTaJlJIaMH. HOBOT'O CTPOEHHS aTOMOB TaJIOTEHOB, | SBJICHUH,
cDOpMy.HBI OKCH OB, Marcpuaja 3aIIMChIBaTh YpaBHCHUA | IPUMCHSATH
27 Bonopon OCHOBaHUIl U UX Wupopmanuon | peakiui rajoreHoB ¢ | panee
(3) Ha3BaHMS. Hast COJISIMH, METAJIIAMHU. THOJTy4CHHBIC
KauectBennnle peakunu | OOmiekynbTyp | 3HaThb COCTaB M CBOKMCTBA | 3HAHHSA B HOBOH
Ha paclo3HaBaHue Hast COEMHEHUH TaIoreHOB. CUTYyalLlUU.
IIETTOYEH. Ypoxk 3HaTh 0 3HayeHud | Ilo3HaBaTeIbH
@Dopmyibl 1 Ha3BaHUS H3y4YCHHUS KACIOpPOAa B  TPHUPOAE. | ble
KHCIIOT, PEaKIH Ha HOBOT'O YMmers 3aMUCBIBATh | IIOUCK U
pacro3HaBaHuE KMCIOT. | MaTepuaa YpaBHEHUS peakuuii | BbIACIEHHE
28 Pemenne 3amau = Ha | PopMyIibl coneil u VuebHo- KHCIIOpOAa €  TPOCTBIMH | MHGOPMAIIHH, [lepcoHabHB]
(4) 00BEM Ta30B Ha3BaHHs. MO3HABATENbH | BELIECTBAMM. Tnony4yaTh it
OcHOBHBIE CITOCOOBI as Ymerb 3aIMCBhIBaTh | XUMHUYECKYIO [MucbMeHH
pas3zeneHus cMecei. Vpok YpaBHEHUSl peakuuil ceprl C | HHGOPMALUIO Bl Oopoc
Maccosas nosns U3ydeHHs MeTaljlaMH,  KHCIIOPOAOM, | U3 Pa3IMYHbBIX
BEILIECTBA B CMECU HOBOT'O HEMeTaJUIaMu. HCTOYHHKOB;
(pactBope). Marepuaia 3HAaTh XUMHYECKIE CBOWCTBA | -OMPEAETATH
29 OO0mas xapakTepucTHKa | Pacuersi ¢ YyebHo- OKCHAOB C TOYKH 3PCHMSA | OTHOIICHMA Jla6opaTop | Bribopoun
(5) TaJIOT'€HOB HCII0JIBb30BaAHUEM mo3HaBateiapHa | TCOpUu SHGKTPOHHTHQGCKOﬁ 00BEKTA C HBIU OIBIT BIU
TIOHSATHS «JIOTISI». P JMCCOLMALIH. JPyTUMHA Ned
HpaBI/ma TCXHUKH HH(bOpMaLII/IOH VYmMern COCTaBJIATH O6’[>6KTaMPI, «KauyecTBeH
Oe3omacHOCTH, pabOTHl | gag XUMHUYECKUE  PEaKIHH  C | ONpenensiTh Has PEaKIus
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C J1abOpaTOPHBIM KOMMYHUKATHUB | y4acTHEM aszora KaK | CYIIECTBEHHBIC Ha XJIOpUJI-
000pyIOBaHHEM. Has OKUCJIUTEIBHO- MPU3HAKHU HOH»
CBoiicTBa BellecTBa HA | YPOK BOCCTaHOBHUTEIbHEIC. 00BeKTa
OCHOBaHHH CTPOCHUS U3YUCHHUS 3HaTh (usnueckue u | Kommynukarn
€ro KpUCTALTMYECKOM HOBOT'O XUMUYECKUE CBOWCTBa | BHBIE:
peIIeTKH. Marepuaa aMMuaka u 00JacTH ero | yMeHue
30 Baxwueiime HeMoHcTpanus Yu4ebHo- TIPUMEHEHUS. BBIPAXKATh CBOIO [TepcoHanbHbI
(6) COEIMHEHHUS TAJIOTEHOB. | KOJUIEKIUil 00pa3oB MO3HABaTEIbH | 3HAThH COCTaB COJIEH | TOUKY 3peHUs TQ 71
OKCHJIOB. asg aMMOHUSI, HMX CBOMCTBAa M | JaHHOM
Jemonctparus Hudopmarinon | 001acTy UX NPUMEHEHUS. npobeme
JIEHCTBUS KHUCIIOT Ha Hast YMeTh 3amuchiBaTh HOHHO-
WHAUKATOPBI. OOMIEKyIbTYp | MONEKYJSIDHBIE DPEAaKIHH C
3HAKOMCTBO C Hast Y4aCTHEM COJIEH aMMOHMUSI.
o0pa3laMu BEIECTB KomoOunuposa | 3Hath 0COOEHHOCTH
pa3HBIX KJIACCOB. HHBIN XAMHWYECKUX CBOMCTB
31 Kwucnopon JemoncTparus YyebHo- A30THOW KHUCJIOTHI. dusuka: Bri6opoun
(7) KPUCTAJNIMYECKUX [I03HABATEIbH | YMETh COCTaBJIATH Kpucramimu | writ
pelIeToK animMasa as ypaBHEHUS peakiui c eCcKHue PaGora mo
ITonoxenne Wudopmannon | y4aCTHEM a30THON KHCIIOTHI peleTKH, | KapTodKaM
HemetauioB B [1C. Hasl. U €€ COJICH. DIIEKTPOIIPOB
Crpoenne, CBOMCTBA, | KoMMyHHKaTH | YMETh COCTaBIATH  CXEMY OIHOCTH
ToNTy4eHHe U | BHaA cTpoeHust atoma Qocdopa.
NpUMEHEHUE BOAOpoaa. | Ypok YMETh XapaKTepH30BaTh
Jlemoncmpayus U3ydeHHs cTpoeHue okcumoB (ocdopa
annapama Kuna. HOBOTO 1 (hochOpHOMN KHUCIOTHI.
XVMHUYECKHE CBOMCTBA | Marepuaia 3Hath CTPOEHHE
32 Cepa, ec (usuueckue u | OKCUAOB C TOUKH 3PECHUA | VyeOHO- QJUIOTPONHBIX MOAU(pHUKAIAI [lepcoHabHBI
(8) XAMHUYECKHE CBOMCTBA TEOpUH MO3HaBaTeNnpH | YIVICpOJa. "
3JIEKTPOIUTHYECKON ast YMeThb 3aIUChIBAaTh Pa6oTta 1o
JUCConalnu. I/IH(I)OpMaLII/IOH YpaBHCHUA pCaKLII/Iﬁ C KapTo4ykam
OxucIuTENhHO- Has. ydacTueMm OKCHJIOB
IBOCCTAHOBHUTCIIBHBIC KOMMYHI/IKaTI/I yriaepoaa.
[PEAKINH C YIaCTHEM CEephL,| BHas Yw™merb XapaKTepu30BaTh
A30Ta, KHCIOPOa. Ypok CBOIiCTBa YroIbHON
CpoiicTBa aMMMaka H | pzydeHus KHACJIOTHI, KapOOHATOB W
obOnactu €ro | HOBOro THUAPOKAPOOHATOB.
MIPUMEHEHUSI. MaTepuana YMeTb COCTaBIISITh  CXEMY
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33 Oxcupspl cepbl

(9)

34 CepHas KHCIIOTA.

(10) JlaGopaTopHblii  ONBIT
Ne§ «KauecTBeHHas
peakuuss Ha cynabdat-
HOH»

35 A3BOT U ero cCBOMCTBa

(11)

36 AMMMaK M €ro CBOMCTBA

(12)

Ocobennoctu Yy4ebHo-
XUMHYECKUX  CBOMCTB | TIO3HABATECIIBH
A30THOU KHUCJIOTBL. ast
Peakuum ¢ ywactueMm | Ypok
A30THOW KHUCIIOTBI U €€ | U3Y4YCHMS
coiei. HOBOI'O
Crpoenune OKCHJIOB | Marepuaa
dbochopa u dochopHoii | YuebHo-
KHCIIOTHI. MO3HaBaTebHA
AJIOTpOITHEIE ST
MO HKAIIHA HNudopmarmon
yriaeposa. Hast
CsoiicTBa YTOJILHOM | KOMMYHHKATHB
KHCJIOThI, KapOOHATOB U | Hast
THAPOKapOOHATOB. KomOununposa
HHBIN
Hemoncmpayusa VYuebHO-
KpUCMALIU4ecKux M03HABATEIbH
pewiemox  aimaza U | ag
epagpuma. HNudopmanmon
IIpaBuna TEXHUKHU | Has
0e30macHOCTH OOmIeKyIBTYp
Ob6mact  TIpPUMEHEHHUS] Has
CTEKJIa U KEpAaMUKHU Ypok
HA3Y4EHUS
HOBOT'O
Martepuaia
Yu4ebHo-
ITO3HaBaTENbH
ast
Hudopmanmon
HasL.
KommyHukaTtu
BHas
Ypoxk
W3yUEHUS
HOBOT'O

CTPOEHHSI aTOMa KPEMHHSL.
3HaTh CBOWCTBA U 00JaCTH
PUMEHEHUsI CTeKIJIa U
KEepPaMHUKHU.

YMerh cocTaBIATh HOPMYIIBI
OKCHIO0B U HA3bIBATh UX.
YMerh cocTaBIATh HOPMYIIBI
OCHOBaHUil. 3HAThH
Ka4eCTBEHHBIC PEaKIH Ha
pacrno3HaBaHue HIETOUEH.
3uath HOPMYJIbI U HA3BAHUS
KHCJIOT. 3HATh peakIu Ha
pacrno3HaBaHNe KUCIIOT.
YMeTb cocTaBiATh (HOPMYIIBI
COJIEH U Ha3bIBATh UX.
YMeTh XxapakTepu30BaTh
CBOIICTBA BELECTBA HA
OCHOBaHUH CTPOEHUS €r0
KPUCTAJUIMYECKOU PEIIETKH.
YMeTh pa3ziensaTh CMecu
(hUIBTPOBAHUEM,
OTCTauBaHHEM,
BBINIAPUBAHUEM.

YMeTh BBIYHUCIISTH MAaCCOBYIO
JIOJIIO BEIIECTBA B CMECH
(pactBOpe).

YMeTh Aenath pacyersl ¢
UCIIOJIb30BAHUEM TTOHATHUS
«IOTISI».

3HaTh NpaBUjIa TEXHUKH
0e30IacHOCTH, YMETh
oOpamaTsCest ¢
n1a60paTOPHBIM
000pyTOBaHUEM.

3HaTh NpaBUjIa TEXHUKH
0e301acHOCTH, YMETh
oOpamaThCest ¢

HNudopmatu | Beibopoun
Ka: pabota | bl
o YcTHbII
aNTOPUTMY | OMpOC
Wudopmaru [[lepcoHasbHBI
Ka: pabora | i
o JI/O-5
AITOPUTMY
buonoruss [[lepcoHanbHbl
«Heopranuu | i
eckue
BEIIECTBA
KIIETKI»
Ousuka: [[lepcoHanbHBb]
IUIaBIICHAE, | U
KOHBEKIINS
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MaTtepuana

Yy4ebHo-
M03HABATEIbH
ast
HNudopmanmon
Hast
OOmeKynbTyp
Hast
KomOunuposa
HHBIN

Yy4ebHo-
M03HABATEIbH
ast
HNudopmanmon
Hasi
OO01eKynpTyp
Hasi

Ypok
U3y4eHHS
HOBOT'O
MarepHuaa

YuebHo-
[I03HABATEIbH
ast
HNudopmarinon
Has
OOmeKynpTyp
Has

Ypok
H3Y4YCHHUS
HOBOT'O
MaTepuana

37 Comn aMMOHHA U HX

(13) CBOWCTBA.
JlabopaTopHblii ONBIT
Ne6 «Pacno3HaBaHue
COJICH aMMOHHUS

38 A3o0THas KHCIIOTA M €€

(14) CBOMCTBa

39 Comu a30THON KHCIOTEL.

(15) A30THBIC YIOOpEHHS

40 docdop, ero

(16) busryeckme 3§

XHMHUYECKHE CBOMCTBA

YyebHo-
HI03HABATEIbH
ast
Hudopmanmon
HasL.

nabopaTopHBIM
000pyIOBaHUEM.

3HaTh GOPMYIIBI ¥ HA3BAHUI
KHCIIOT, COJIEH, OKCHIOB U
OCHOBaHMII.

[TpoBepka 3YH

3HaTh CIIOCOOBI pa3leNeHus
cMecei.

Ymerb KCIIOJIb30BaTh
obopynoBaHue u
HarpeBaTebHbIe TPHOOPHI

[TepcoHanbHbI

u

JI/0-6

[TepcoHaibHBI
71
Pabora 1o

KapToukam

Bri0opoun
13178

'Y cTHBIHN
orpoc

Buonorus
«Heopranuu
€cKHe
BEILIECTBA
KIIETKI

[TepcoHanbHbl
i
Pabora no

KapTOYKaM
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KommyHnukaru
BHas

Ypok
U3yUYEHUS
HOBOT'O
MaTepuaia

VYuebHo-
MO03HABATEIbH
ast
HNudopmanmon
Hasl.
Kommynukatu
BHas

Ypok
U3y4YeHUs
HOBOTO
MaTepuaia

YuebHo-
MMO3HABATEIbH
as

Ypok
W3YYICHHS
HOBOT'O
Marepuaia

41 Coenunenus ¢ocdopa

(A7)

42 VYriepon, ero

(18) (usnuecKue 4§
XUMUYECKHE CBOWCTBA

43 Oxcupipl yriieposa.

(19) JIaGopaTopHbIii  ONBIT
Ne7  «dlonyyenune wu
pacrno3HaBaHue
YIJIEKUCIIOTO Ta3ay

44 VYronpHasg KUCIIOTa U €¢

(20) COJIH.

JlabopaTopHblii ONBIT
Ne8 «KauecTBennas

YyebHO-
[I03HaBaTeIbHA
A
Hudopmanmon
Has
KOMMYHHKAaTHB
Has

KombOunampoBa
HHBII

YyebHo-
HI03HABATEIbH
ast
Wudopmanmon

Bri6opoun
BIN
'Y CTHBIN
orpoc
buonorus  |[lepcoHanbHbI
«Heopranuu | i
eCKHe Pa6ora o
BEIIeCTBa | KapTO4Kam
KIIETKI»
[TepcoHanbHbl
i
J/O-7
Bri6opoun
bIf
J/O-8
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peakuuss Ha KapOoHaT-
HOHBI»

Hast
OOmeKkynbTyp
Hast
KomOunmpoBa
HHBIN

Yu4ebHo-
M03HABATEIbH
ast
HNudopmanmon
Hast
OO01IeKyabTyp
Hast

Ypok
U3y4YeHUs
HOBOTO
MaTepuaa

Yu4ebHo-
MO3HaBaTEIhH
as
Hudopmarinon
Hasl.
KommyHukaTtu
BHas

Ypok
HA3Y4EHUS
HOBOT'O
Martepuaia

45 Kpemnuii, ero

(21) ¢duznveckue "
XUMHUYECKHE CBOMCTB

46 CuimkaTHast

(22) MIPOMBIIIIIEHHOCTh

47 O06o00menne 3HaHUN 110

(23) Teme «Hemerasmmsn

YyebHo-
II03HABATEIbH
ast
Hudopmanmon
Hasl.
KommyHukaTtu
BHas

Ypok
U3y4YeHUs
HOBOT'O

buonorus
«Heopranuu
€CKHe
BELIECTBA
KJIETKID)

[TepcoHanbHbI
i
'Y CTHBIN

omnpoc

3aBon
KB
r.Mmmma

ITepcoHaibHBI
51
PaGora 1o

KapTOYKam

Bri6opoun
BIM

'V cTHBIHN
orpoc
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MaTtepuana

48 Pemenne  pacuerHbIX Yy4ebHo- Martematuka | Beibopoun
(24) 3a71a4 o TeMe NI03HABATEIbH Pemienne | brid
«Hemetanmbi» as 3aj7a4 1o Y cTHbBII
Ypok allCOPUTMY | OIIpPOC
A3y4YECHUS
HOBOTO
MaTepuaia
49 Kontpoannasi padora Y4ebHO- [epcoHanbHEI
(25) Ne3 «HemeTtanabn MOo3HABATEIbHA 71
s Pa6ota no
HNudopmanmon KapTo4yKam
Hast K/P-3
KOMMYHHKaTHUB
Has
Ypok
KOHTPOJIS
3HaHUH
IIpakTukyMm — 44
50 IMpakTtudeckass pabota | XuMHUecKas peakiusi, YuebHo- 3HaTh TpaBuia TEXHUKH | PeryisiTHBHBbIE [TepcoHanbHBb]
@ No2 MIPU3HAKY XUMHYECKHX | ITO3HABATEIbH | OC30MaCHOCTH, TCHETHICCKUE | : 51
«IlosryyeHue BOIOPOAA | PEAKLUIA. as PAIBI HEMETAJIIIOB. IIOCTPOECHUE I1/P-2
U U3yyeHue ero | YpaBHCHHUSI pEeaKLHi. Kommynukatu | YMerhb oOparmratbcs C | TIOrMYecKoun
CBOWCTBY Brrancnenne maccol BHas 1a60paTOPHBIM [EMTOYKH
i oobema pearenToB | KomOmHupOoBa | 000pymOBaHHEM. paccyXIeHui,
WJIN TIPOYKTOB TIO HHBIH Y™mersb OCYIIIECTBIISITh | YCTAHOBIIEHUE
51 IIpakTudeckass paboTa | YPAaBHEHHUIO PEAKIUH, YyebHo- LEMOYKU MPEBpAlLCHUil C | B3auMoCBs3el Ilepconans
2 Ne3. 10 Macce MNPOIyKTOB, MO3HABATENbH | YYaCTHEM HEMETAIIIOB. MPOLIECCOB U HBII
«Ilonyuyenue CoJIepKAIINX ast YMmerb MOJTy4aTh U | SBJCHUH, 1/P-3
KHCJIOPO/Ia U M3y4YeHue | ONPENCIeHHYIO TOTI0 WudopmannoH | pacno3HaBaTh  YIJIEKUCIBIA | IPUMEHATD
€ro CBOMCTB» npuMecei. Hasl. ras. paHee
Peakunu paznoxeHus, KomOunampoBa MONTydeHHBIE
COEJIMHEHUSL. HHBIN 3HaHUS B HOBOM
52 IpakTtuueckas pabora | Peakuuu 3amennenus, YyebHo- CUTyalluH. [Tepconans
3) Ne4, PsA4 aKTMBHOCTH [I03HaBaTeIbHA Io3HaBaTe/IbH HBIH
«ITosyuyenmue, MeTaJlIoB. S ble /P-4
codupanme u | BosmoxuocTs Hudopmanmon IIOUCK U
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pacno3HaBaHue MPOTEKAHUS PEaKIINU Hast BBIJICTICHNE
aMMH aKa» oOMeHa. KOMMYHUKaTUB WH(pOPMAIUH,
OcyuiectBinenue Has MoJy4aTh
peaKkuuii COeTUHEHHUS, KomOunmpoBa XUMUYECKYIO
3aMelleHHs 1 OOMeHa. HHBIN WHPOPMAIUIO
54 [IpakTnueckas pabora HdeMoHcTpanus: Yu4ebHo- U3 Pa3IUYHBIX [epcoHanbHEI
4) Nes. OxucieHne Meau B II03HAaBaTEIbH UCTOYHUKOB; i
Pewienne TIJIaMEHU CIIUPTOBKH. as -OIIPEAEIIATD I1/P-5
OKCIICPUMEHTAJIbHBIX I/IH(bOpMaIII/IOH OTHOLIICHUA
3a/1a4 1o TeMe Has 00BEKTa C
«Hemeranas IV — VII OO01IeKyabTyp JIpYTUMU
rpynm u ux Has o0BbeKTamH,
COeTMHEH U Kombunuposa OTIpeJIeTISITh
HHBIN CYLIECTBEHHBIE
NIPU3HAKU
00BeKTa
KommyHukaTu
BHBIE:
yMEHHE
BBIP@XaTh CBOIO
TOYKY 3pEHHUs 110
JTAHHOU
npooyieMe
00606 enne no teme «Heopranuveckas xumus» - 104
55 Crpoenne aToMa U XapaKkTepucTuka YuebHo- 3HaTh IUIAaH XapaKTEPUCTUKH | PeryasiTuBHbIe ®uzuka Bri6opoun
(1) XMMHYECKas CBSI3b 3JIEMEHTA. [I03HABATENbH | BJIEMEHTA. : KBanTOBBIE | BIif
3aKOHOMEPHOCTH ast Ymerb OOBSICHATD | IMIOCTPOCHHUE YaCTUIIbI YcrHbIi
HU3MEHEHHUS cBoiicTB | MH(OpMaNIMOH | 3aKOHOMEPHOCTH HM3MEHEHUS | JIOTMYeCKOn onpoc
3JIEMEHTOB B IpyNmax U | Has. CBOJICTB 3JIEMEHTOB B | LEMIOYKH
nepuojax u | Kommynukatu | rpynmax u  mepuomax M | pacCyKIEHHH,
XapaKTepU30BaTh BHAas XapaKTepU30BaTh SJIEMEHTHI | yCTAHOBJICHHUE
56 PactBopumMocTs 3JIEMEHTBI o | Yue6Ho- o nonoxenwuto B I11C. B3aMMOCBSI3Ei Matematnka [[Iepconansus] 08.04
(2) BEILIECTB B BOJIE. nonoxenuto [1C. [IO3HABATEIbH | YMETb IOIb30BaThCsA MPOLIECCOB U :paboramo | i
Maccosas nosns Tabnuua as TabHIel pacTBOPUMOCTH. SIBJICHUH, ANrOpUTMY | MPOBEpOYHA
BEILIECTBA B PacTBOPE PacTBOPUMOCTH. WudopmannoH | YMeTb FOTOBUTh PACTBOPHI C | IPUMEHSATh s padota
PactBopsI ¢ 3amanHOI Hasl. 3aJaHHON MOJISIPHOI paHee
MOJISIPHOM KoMMyHHMKAaTH | KOHIEHTpAaLUEH. MOJIy4YECHHbIE
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KOHILIEHTpauueH.
OCHOBHBIE ITOJIOKECHUS
Teopun D]
YpaBHEHUA
JACCOLIMAIIUN KUCJIOT,

57 Pemenune 3agau no OCHOBaHHMH, COJICH.

3 Teme: «B0o3MoXKHOCTh YpaBHEeHUd peakuui
MPOTEKAHUS PEAKIIUN HMOHHOT0 OOMEHa.
MEXIYy PacTBOpaMm», Kiaccudukarus u
«onHbIe ypaBHEHU» XUMHUYECKHE CBOMCTBA

KHCJIOT,
OcHOBaHUH, OKCHJIOB,

58 Kucnorsl B cBeTe T€OpHH | COICH.

(@) DIIEKTPOIIUTHYECKOM I'enernueckast CBsI3b
JTICCOLIMALIHY. MEX]Ty KilaccaMiu
Peakunn, xapakTepHsle | BEILECTB.

JUTSI pACTBOPOB KHICIIOT JlemoHcTparus
PacTBOPHMOCTH B BOJIE
coseil.

[ToHATHA «OKHUCIHUTENb» U
«(BOCCTaHOBHUTEIH
KoaddurmenTs: B
[YpaBHEHUSX

59 OcHoOBaHHS B CBETE OKHMCIHUTEIILHO-

(5) TEOPUH BOCCTAHOBHUTEIBHBIX
SIIEKTPOIUTHIECKOM PEaKIH.

JIVICCOIIMATIAN

Peaknuu, xapakrepHble

JUTsl pacTBOPOB LIENOUEH

60 CBoliCTBa KHCIIOT,

(6) OCHOBaHUi, OKCHJIOB,

coleit

BHas
Ypok
U3YYCHUS
HOBOT'O
MaTepuana

Vuebno-
MMO3HABATEILH
ast

Ypok
A3y4YEHUS
HOBOT'O
MaTtepuaia

Yu4ebHo-
MO3HaBaTeIbHA
s
HNudopmanmon
Hasi
KOMMYHHKATHB
Hast

Ypok
U3y9eHHS
HOBOT'O
MaTepuaia

YyebHo-
[I03HABaTEIbH
ast
HNudopmarinon
Has
OOmeKynbTyp
Has

Ypok
H3Y4YCHHUS
HOBOT'O
MaTepuaia

YyebHo-
[103HABATEIbH
as

3HaTh ONpeNeICHUS TTOHITHIA
«AIEKTPOIUT,
«ANEKTPOTUTHUYECKAS
JICCOLIALIUS.

3HaTh OCHOBHBIE MOJIOKEHHUSI
Teopun D]

YMeETh COCTaBIIATh
YPaBHEHUS TUCCOLIMALNA
KHCJIOT, OCHOBAHUM, COJICH.
VYMeETh COCTaBIIITh
YpaBHEHUS PEaKIUil
HOHHOI'0 OOMeHa H
OTIPEJIENIATh BO3MOXKHOCTh
MPOTEKAHUS OOMEHHBIX
peakiui.

YMeTh cOCTaBIATHL HOHHBIE U
MOJIEKYJIAPHBIE YpaBHEHUSA
peaknuii oOMeHa.

3HaTh KJIaCCU(PHUKALIVIO U
XHMHYECKIE CBOMCTBA
KHCJIOT.

VYMeTh cOCTaBIIITh
MOJIEKYJISIPHBIE K HOHHBIE
YpaBHEHUS C yIaCTHEM
OCHOBAHHMIA.

VYMeTh cOCTaBIIITE
YpaBHEHUST XUMUYIECKAX
peaKIuii, XapaKTeprU3yIOIINIX
CBOICTBa OKCHJIOB B
MOJIEKYJISIPHOM ¥ HOHHOM
BHJIE.

VYMeTh cOCTaBIIITE
YpaBHEHUST XUMUYECKUAX
pEeaKIuii, XapaKTepru3yIomne
XHUMHUYECKHE CBOMCTBA
COJIEH.

YMerb COCTaBIATh

3HAHUS B HOBOU
CUTYyaLlUHU.
ITo3naBaTeabH
ble

MOMCK U

BBIJICTICHN
WHpOpMAaIUH,
HOJIy4aTh
XUMHYECKYIO
WHPOPMAITUIO
U3 Pa3ITHUIHBIX
HCTOYHHUKOB;

dusnka:
IOBHUXKECHUE
3apsSKEHHBIX
YaCTHI]

Bri6opoun
BIi

Y cTHBIIT
orpoc

12.04

-OIIPENEIIATh
OTHOILICHUA
0o0BeKTa ¢
JpyruUMH
00BbEKTaMH,
OTIPEIEIIATh
CyIIIECTBEHHBIE
MIPU3HAKT
o0BeKTa
KommyHnukaTu
BHbIE:

Bri6opoun
bl

yMEHHE
BBIP@XATh CBOIO
TOYKY 3pEHHS IO
JTAHHOM
npobieme

Br16opoun
bIf

[TepcoHanbHbl

u

JI/0-9
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JlaGopaTopHbIii ONBIT
Ne9 «Peaknuu MOHHOIO
oOMeHa

HNudopmannon
Hasl.
KommyHnukaru
BHas
Kombunuposa
HHBIN

Yy4ebHo-
MO03HABATEIbH
ast
HNudopmanmon
Hast
OO01IeKyabTyp
Hasi

Ypok
U3y4YeHUs
HOBOTO
Marepuaia

YuebHo-
MO3HaBaTEIhH
as
HNudopmarinon
HasL
KommyHukatu
BHas

Ypok
A3Y4EHUS
HOBOT'O
Marepuaia

61 OKHUCIHUTENBHO-

(7 BOCCTaHOBHUTEIIBHBIC
PEaKIHH.

62 OKHUCITUTENBHO-

(8) BOCCTaHOBHUTEJBHEIE
peaxiiu

63 JlaGopaTopHblii ONBIT

9 Nel0«KauecTBeHHEIE
peaKIiy Ha HOHbI B
pacTtBope»

YyebHo-
[I03HABATEIbH
ast
Hudopmanmon
Hasl.
KommyHukaTtu

YpaBHEHUS PEaKIui,
XapaKTepU3yIOIIUX
TEHETHYECKYIO CBSI3b MEXKIY
KJIacCaMU BEIIECTB.

3HaTh MOHATHS
«OKHCJIUTEIbY U
«BOCCTAHOBHUTEIIbY». ¥ METh
paccTaBisTh KOAQPHUINEHTHI
B YPaBHEHHSX
OKHCJIUTEIIBHO-
BOCCTaHOBUTEIbHBIX
peakuuii METOJ0M
3JIEKTPOHHOTO OaaHca.

[TepcoHanbHbI
71
PaGora o

KapTodKaM

[TepcoHanbHbI

"

[IepcoHanbHB]

i
JI/O-10
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BHasA

KomOunupoBa
HHBIN
64 Kontpoannas padora Yu4ebHo- [lepcoHanbHEI
(10) | Ned «Xumuueckue MO3HABATEIbH i
peakuum» as K/P-4
Nudopmanmon
Hasl.
Kommynukatu
BHas
Ypok
KOHTPOJIS
3HaAHUH
Oprannyeckue BemecTsa — 44
65 IIpenenvHbie Llapocmeporcnesas YuebHo- Ymers onpenensith PeryasitTuBHbie Buonorus | Beioopoun
1) YIIIEBOIOPOJBI — METaH | MOOelb AmoMOS. MO3HABATEIbH | MPUHAJISKHOCTD BEIIECTB K | : «'moGanpHbI | I
W OTaH. Tomonoruveckuit  psan | as OIpe/IeTICHHBIM KiIaccaM. MOCTPOCHUE e YcrHbi
AJKaHOB. Wudopmanmon | 3HaTh COCTaB, W30MEPUIO U | JIOTHUYECKON DKOJIOTUYECK | OMpOC
CrtpykrypHble (OpMYIBI | Hasl. TOMOJIOTHYECKHHA pAd | LEenoYKu ne
M30MEpOB ¥ TOMOJIOTOB. | KoMMyHUKaTH | ankaHOB. paccyxIeHui, MpOOIEMBI»
CBoiicTBa aJIKeHOB Ha | BHas Yw™merpb 3aMHCHIBATh | YCTAHOBIIEHUE
MPUMEPE STUJICHA. Ypok CTPYKTYpHBIE (dhopMyJibl | B3aUMOCBSI3EH
Lemoncmpayusa HA3Y4EHUS M30MEPOB M TOMOJIOTOB. MIPOIIECCOB U
obpazyos moniuea, | HOBOTO 3HaTh cCOCTaB, W30MEPHIO, | SBJICHUU,
nacmmacc, 80i0KOH. Martepuaia CBOICTBa aJKEHOB. MIPUMEHSTh
66 Henpenensusie CocraB u  cBoiicTBa | MH(popMarmon | 3HaTh COCTaB M CBOMCTBA | paHee [TepcoHabHBI
2 YTIIEBOIOP OJIBI — | IpenenbHbBIX Has NPEICTBbHBIX  OJHOATOMHBIX | TIONy4YEHHBIC i
STHUIIEH, aleTUJICH, | OMHOATOMHBIX CIMPTOB | KOMMYHUKATHB | CIIMPTOB H INIULEPHHA. 3HAHUS B HOBOM Pabdora mo
OeH3o U TIMLEPUHA. Has 3HATh CBOWCTBA MyPaBLUHOM | CHUTYAIlUH. KapTOYKam
Cocras, CBONCTBA, | Ypok U YKCYCHOM KHCIIOT Ilo3HnaBare/ibH
ToNTy4eHme U | U3ydeHUs ble
MIpUMEHEHN e HOBOT'O TIOUCK U
KapOOHOBBIX MaTepuaa BEIJICIICHUE
67 [IpenensHble KHCJIOT. WUndopmannon MH{(OpMaIuy, Bri0opoun
3) O/IHOATOMHBIE ~ CITHPTBHI. Has HOJTy4aTh Bl
I'mnepun KOMMYHUKATHB XUMHUYECKYFO
Hasl UH(POPMALUIO
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Ypok
U3YYCHUS
HOBOI'O
MaTepuana

68
4)

OIHOOCHOBHEBIE
npenenbHbIe

KapOOHOBBIE  KHCIIOTHI
Ha MpUMEPE YKCYCHOHI

KHUCJIOTHI

3HayeHne - XUMHUHU

KHM3HHU YCJIIOBCKa

B

Yu4ebHo-
M03HABATEIbH
ast
HNudopmanmon
Hast

Ypok
U3y4YeHUs
HOBOTO
MaTepuaa

U3 Pa3IUYHBIX
HCTOYHUKOB;
-OIpenemsiTh
OTHOIICHUS

00BbeKTa C
JPYTUMU
o0beKTaMH,
OTIPENCIIATh
CYIIIECTBCHHBIC
MIPU3HAKU
o0BekTa
KomMmynukaTtu
BHbIE:

YMEHHE
BBIp@XKaTh CBOKO
TOYKY 3PCHHUS I10
JIAaHHOU
npoobiieme

Bri6opoun
BIi
Htoroserit
TecT

26




	ПОЯСНИТЕЛЬНАЯЗАПИСКА

