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[MosicHuTeIbHAS 3aIIUCKA
Pabouas nmporpaMma mo xuMuu 8-9 KJ1accoB MOCTPOEHA HAa OCHOBE (hYHIAMEHTAIBHOI'O Spa COACPKAHMSI OCHOBHOI'O 00IIero oopasoBaHus, TpeOOBaHUH K
pe3ynbTaTaM OCBOEHHWS OCHOBHOH 00pa3oBaTeNbHOW MPOTPaMMBl OCHOBHOTO OOIIero oOpa3oBaHus, TpeOOBaHMI K CTPYKTYpE OCHOBHOW 00pa3oBaTeIbHON
MPOrpaMMBbl OCHOBHOT'O O0IIEro 00pa3oBaHus, MPONUCAHHBIX B DeepalibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTEe OCHOBHOTO OOIIEro 00pa3oBaHus, a
Takke KoHIenuu 1yXo0BHO-HPaBCTBEHHOTO Pa3BUTHS M BOCIIUTAHUS TpakiaHnuHa Poccun.
[IpeogaBarme y4eOHOTO Kypca « XUMHUI» B OCHOBHOW IIKOJIE OCYIIECTBISETCS B COOTBETCTBUH C OCHOBHBIMH HOPMATHBHBIMHU TOKYMEHTAMH ¥ WHCTPYKTHBHO
METOJIMYCCKHUMH MaTepUaIaMu:

v 3akon Poccwuiickoit ®enepaiyu «O06 o0pazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012r. Ne273-D3,;

v ®enepalbHblii TOCYIAPCTBEHHBIM 00pa30BaTENbHbINA CTAHAAPT OCHOBHOTO OOIIEro o0pa3oBaHMs, YTBEPKACHHBIM MpukazoM MuHoOpHayku Poccuu ot
17.12.2010 Ne 1897 «OO6 yTBepKJICHHU W BBEJCHHW B JEHCTBHE (heJepallbHOrO roCyJapCTBEHHOIO OOpa3oBaTENLHOrO CTaHIApTa OCHOBHOTO OOIIETo
oOpazoBanus» (B pell. mpruka3za Munoopuayku Poccun ot 29.12.2014 Ne1644)

v Xumwust. Paboune nporpammsl. [Ipeamernas munaus yaeounkos O. C. INabpuensna, U. I'. Octpoymosa, C. A. CragkoBa. 8—9 kiaccel: yue6HOE ocoOne st
obmeoOpazoBatenbHbIx opranuzamnuii / O. C. 'abpuensn, C. A. CnankoB — M.: [Ipocsemenue, 2019.

v" B coorserctBuu ¢ OOIT MKOY COIII 11.CBeTI0ononsHek

ean xkypca:
. Dopmuposanue y yaammxcs MeTOCTHON eCTECTBEHHO-HAYYHOUW KapTHHBI MHpA.

* Pazeumue no3HaBaTEIBHBIX UHTEPECOB, MHTCIUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH ydYaluXcs B MPOILECCE M3YYCHHUS XMMHUYSCKOW HAYKH U
e¢ BKIIaJa B COBPEMEHHBIH HAyYHO - TEXHHYECKHH mporpecc; (GOPMHUPOBAHHE BAKHEHIIMX JIOTMYECKUX OIEpalMii MBINUICHUS (aHAIHM3, CHHTE3, 000O0IIeHue,
KOHKpPETH3aIus, CPaBHCHUE U JIp.) B Ipoliecce MO3HAHUS CHCTEMBbl BRXKHEHINMX MOHATHUM, 3aKOHOB M TEOPHHl O COCTaBe, CTPOEHWH, CBOMCTBAX W MPUMECHEHHUU
XUMHNUYECCKHUX BCUICCTB.

. Bocnumanue y0e:xxaéHHOCTH B TOM, YTO NPHMMEHEHHE MOJTYYSHHBIX 3HAHUH M YMEHHH IO XUMHU SBISETCS OOBEKTHBHON HEOOXOJUMOCTBIO VIS
0e30macHo paboTHI C BEMIECTBAMU M MaTepHajiaMy B OBITY U Ha IIPOU3BOJICTBE.

. Ilpoexmuposeanue u peanusayusa BbIITyCKHUKAMU OCHOBHOM IIKOJIBI JIMYHOW 00pa30BaTeIbHON TPAeKTOPHU: BEIOOP Mpoduiast 00ydeHus B CTapiien
HIKOJIE MK MPOECCHOHATBHOT0 00pa30BaTeIbHOTO YUPEKICHHS.

. Ognaoenue Knrouegblmu KOMnemeHyuAMU: Y1eOHO-TI03HaBAaTEIbHBIMHU, HH()OPMAIIHOHHBIMH, IIEHHOCTHO-CMBICIIOBEIMH, KOMMYHHKATHBHBIMH.

JUiist TOCTHXKEHUSI ATHX IIeJied B Kypce XUMHH Ha CTYTIEHH OCHOBHOTO OOIIIEro 00pa3oBaHUsl PEIAl0TCs CIeAYIONIUe 3aia4u:

v (GOpMHPYIOTCSI 3HAHHS OCHOB XMUMHYECKOW HAYKH — OCHOBHBIX (DAKTOB, MOHSTHI, XMMHYECKHX 3aKOHOB W TEOPHH, BBIPAKEHHBIX MOCPEICTBOM
XUMUYECKOTO A3bIKA;

v’ pa3BuBarOTCs yMeHuUs HaOmoaath U OOBACHIIOT XUMHUYECKUE ABJIEHHUS, TIPOUCXO/ISIINE B IPUPO/IE, Ta00OPATOPHBIX YCIOBHSAX, B OBITY U HA TIPOU3BOJICTBE;

v IpHOOpETAIOTCS CIENUaIbHbIe YMEHHS M HABBIKU M0 0€30[1aCHOMY OOPAIICHHIO C XHMUYECKUMH BEIIECTBAMHU, MaTEPHAIaMi | IIPOLECCAMH;

v’ (opMHpyeTCs TYMaHHCTHYECKOE OTHOIICHHE K XUMHH KaK TPOU3BOAUTEIBHOM Chlle OOMIECTBa, C MOMOIIBI0 KOTOPOM PEIIaloTCsl TI100albHbIe MPOOIeMbI
YEJI0BEUYECTBA;

v/ OCYLIECTBIIAETCS MHTETPAIMs XUMUYECKON KapTUHBI MUPA B €IMHYIO HAYYHYIO KapTHHY.

Ilnanupyemble pe3yJbTaThl OCBOEHUS y4eOHOIro MpeaMeTa

Ilo 3aBCPIICHUIO KypCa XUMUHU HA 3TaHC OCHOBHOTI'O O6H.Iel"0 O6paBOBaHI/I$I BBIITYCKHUKHN OCHOBHOMH IIKOJIBI JAOJIKHBI OBJIAACTH CICAYIONIUMMU PE3YyJIbTaATaMU:

I . JIM‘!HOCmelepeCilebmamu.'
l) 0CO3HaHUue CBOSH YTHUYCCKOI OPUHAAJIC)KHOCTHU, 3HAHUC UCTOPUN XHUMUHU U BKJIada pOCCHfICKOfI XHUMUYCCKOH HAayYKU B MUPOBYIO XUMUIO,



2) (opmuposanue OTBETCTBEHHOTO OTHOLICHHS K MO3HAHHIO XHMHH; TOTOBHOCTH M CIIOCOOHOCTH OOYUAIOIMXCS K CAMOPA3BUTHIO M CAMOOOPA30BAHHIO HA OCHOBE
M3Yy4eHHBIX (PaKTOB, 3aKOHOB M TEOPHI XUMHH; OCO3HAHHOTO BHIOOpA U MOCTPOEHHNE NHANBUAYATEHOW 00pa30BaTeIbHON TPASKTOPHH;
3)  gopmuposanue nenoCTHOI eCTECTBEHHO-HAYYHOM KApTHHBI MHPA, HEOTHEMIIEMOMH YaCThIO KOTOPOH SBJISETCA XUMIUECKas KapTHHA MHPA;
4) osradenue cOBpeMEHHBIM A3BIKOM, COOTBETCTBYIOIIMM YPOBHIO PA3BUTHS HAYKH ¥ OOIIECTBEHHON MPAKTHKH, B TOM YHCIIE H XHMHUYECKHM;
5) oceoenue coupanbHBIX HOPM, IPABUIT OBEICHNUS, POJICH 1 (hOPM COIMATBHOI KHU3HU B COLIMYME, IPUPO/IE M YACTHOM KU3HH Ha OCHOBE SKOJTOTHYECKOH
KyJIBTYpbI B 0€301TacHOT0 0OpaIIeHus C BEIECTBAMH U MaTepHaIIaMHU;
6)  popmuposanie KOMMyHHKATHBHOH KOMIIETEHTHOCTH B OOLICHHHN CO CBEPCTHUKAMH H B3POCIBIMH B IIPOIECCe 06Pa30BaTe/IbHOI, 0OIIECTBEHHO MONE3HOI,
y4eOHO-UCCIIEI0BATENBCKON, TBOPUYSCKOM U IPYTUX BUIOB JICATCILHOCTH, CBSI3aHHBIX C XHUMUEH.

Il. Memanpeomemnvie pesynomamur:
l) onpedenenue 1ieneil coOCTBEHHOTO 00y4eHUs, TOCTAaHOBKA U (YOPMYIHMpOBaHHE ATl ceOst HOBBIX 3a/1a4;
2) nnanuposanue yTeil TOCTHKEHHS JKENAEMOTO PE3yIbTaTa 00yYeHHs XHMHH KaK TEOPETHYECKOT0, TaK H SKCIIEPHMEHTANIEHOTO XapaKTepa;
3) coommuecenue coux neiicTBHUIA ¢ MIAHUPYEMBIMU PE3yIIbTATAMH, OCYUeCmEieHue KOHTPOIIS CBOEH IeATebHOCTH B MPOLIECCE JOCTIKEHHS Pe3ylbTaTa,
onpedeneHue CIioco00B JICHCTBUN NPU BHIMTOJIHCHUH JJAOOPATOPHBIX M MPAKTHUESCKUX PaOOT B COOTBETCTBUU C IIPABUJIAMH TEXHUKH OC30MMaCHOCTH;
4) onpeoeieHie AICTOYHUKOB XUMUUECKOH HH(OPMAIINY, ITOJIyUeHUE U aHAIU3 €€, Co3/jaHre HH(OPMAIMOHHOTO MPOYKTA U €r0 MPE3CHTAIIUS;
5) ucnonvsosaniue 0OCHOBHBIX MHTEIIEKTYAIbHBIX OMCPAIIHil: AHATH3a K CHHTE3a, CPABHEHUS H CHCTEMATH3AIHH, 0000IICHNS N KOHKPETU3ALHH, GbIA6CHIUE
MIPUYMHHO-CJICICTBEHHBIX CBSI3€H U nocmpoenue TOTUYECKOTO PACCYKACHIS U YMO3aKItoueHUs (MHAYKTUBHOTO, IEAYKTUBHOTO U 110 aHAJIOTHH) HAa MaTepHalie
€CTECTBEHHO-HAYYHOTO COJIEPKaHUS;
6) VMeHue CO3JIaI0T, IPUMEHSITh U MPeoOpPa30BhIBATh 3HAKU M CHMBOJIBI, MOJICIIH U CXEMBI JUIs PEIICHUsI YIeOHBIX U MTO3HABATEILHBIX 32134,
7) popmuposanue n pazéumue SKOTOrMYECKOTO MBIILICHNS, yMEHHE IPUMEHATh €TI0 B I03HABATEIBHOM, KOMMYHHKATHBHOM, COIMATBHOM PAKTHKE 1
npo(heCcCUOHAIBHON OPUCHTAIIHH;
8) 2eHepuposarue NN U OTIPeIeIICHUE CPEICTB, HEOOXOAUMBIX JIJISl MX Pean3allyH.

H1. ITpeomemnvie pezynomamur:

[IpenmeTHbIE pe3ynbTaThl H3yUYEHUS MPEeAMETHOM 06macTh "EcTecTBEeHHOHAYYHBIE TPEAMETHI" — XUMHUS - JTOJDKHBI OTPaXKaTh:

1) dopmupoBaHHe EPBOHAYANBHBIX CUCTEMATHU3UPOBAHHBIX PEACTABICHUH O BEIIECTBAX, UX MPEBPALICHUAX U IPAKTUIECKOM IIPUMEHEHUH; OBJIAZICHUE
MOHATHHHBIM aNlapaToM U CUMBOJIMYECKUM SI3bIKOM XHUMHU;

2) oco3HaHue 0ObEKTUBHOM 3HAYMMOCTH OCHOB XUMHUYECKOI HayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUSA, XUMUYECKUX MIPEeBpaIieHuit
HEOpPTaHWYECKUX M OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBJICHMI )KMBOM M HEXKUBOW NIPUPOIBI; YIIIyOJIeHHE MPeICTaBICHNI O MaTepHAIbHOM €INHCTBE
MHpA;

3) oBnazieHNe OCHOBAaMH XUMHUYECKOI TPaMOTHOCTH: CITOCOOHOCTBIO aHATTM3UPOBATh 16 1 00BEKTUBHO OIIEHWBATH KU3HEHHBIE CUTYAIUH, CBA3aHHBIE C
XMMHUEH, HaBbIKaMK 0€301acHOTr0 00paIIeHus ¢ BEIIECTBAMH, UCTIONB3YEMBIME B TIOBCEIHEBHOM JKU3HH;, YMEHUEM aHATU3UPOBATH M INIAHUPOBATH KOJIOTHIECKU
Oe3omacHoe OBEACHHUE B LENSX COXPAHEHHUS 340POBBS U OKPYKAIOLIEH Cpepl;

4) dopMHupOBaHNE YMEHUH YCTaHABIMBATE CBSI3H MEXY peaJlbHO HaOMI0JaeMbIMA XUMHUUYECKUMH SIBICHUSIMU M [TPOLIECCAMH, TIPOUCXOISIINMH B
MHUKPOMHPE, OOBACHATH MPHUNHBI MHOTOOOPAa3Hs BEIIECTB, 3aBUCUMOCTh UX CBOMCTB OT COCTaBa M CTPOCHHS, a TAK)KE 3aBUCUMOCTh IIPUMEHEHHS BEIIECTB OT UX
CBOICTB;

5) npuoOpeTeHue ONbITa UCIIONB30BAHMUS Pa3IMYHBIX METOJIOB N3yUCHHMS BEILIECTB: HAOIIOAEHHS 3a MX NPEBPAILEHUSIMU TIPH IIPOBEACHNH HECIIOXKHBIX
XUMHYECKUX IKCIIEPUMEHTOB C UCTIOIB30BAHUEM JIA00OPATOPHOTO 000PYIOBAHHS U TIPUOOPOB;

6) hbopMupoBaHUE MPEACTABICHNN O 3HAYCHNH XUMUYECKOW HAYKH B PEIIEHUH COBPEMEHHBIX 3KOJIOTHUECKUX MPOOIJIEM, B TOM YHCIIE B TIPEIOTBPAIIEHUH
TEXHOTEHHBIX M 9KOJIOTHYECKHUX KaTacTpod.



BbinyckHUK HAYYHTCS:
XapaKTepr30BaTh OCHOBHBIE METOBI MO3HAHUS: HAOIIOACHUE, U3MEPEHHE, SKCIICPUMEHT;
OIIMCHIBATh CBOMCTBA TBEPBIX, )KUAKHX, Fa3000pa3HbIX BEUIECTB, BELACISS X CYIIECTBCHHBIC TIPU3HAKH;

PACKpbBIBaTh CMBICI OCHOBHBIX XUMHWYCCKHX MOHATHUHI «aToM», «KMOJICKYJay, «XUMUYECKUN 9JICMCHT», «IIPOCTOC BEUIECCTBO», KCIOKHOC

BEIIECTBO», «BAJICHTHOCTHY, «XUMHUYECKAs PEAKIIH», UCIIONB3Ys 3HAKOBYIO CUCTEMY XUMUH;

PacKpbIBaTh CMBICI 3aKOHOB COXPaHEHHS] MacChl BELECTB, TOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOM TEOPHUH;
pa3nuyaTh XUMHYECKHE U (pU3nvYecKue sIBICHHUS;

Ha3bIBATh XUMHYECKHE DIIEMEHTHI;

OTIPEIeIISATh COCTaB BELIECTB 10 UX (GopMyam;

OTIPEEIISATh BaJICHTHOCTh aTOMa dJIEMEHTa B COCTUHEHUSX;

OTIPENEIISATh TUIl XUMUYECKUX PeaKluii;

HA3bIBATh MPU3HAKH U YCIIOBHS MPOTEKAHUS XUMUYECKUX PEaKIInH;

BBISIBIISITH ITPU3HAKHU, CBUICTENBCTBYIONINE O MPOTEKAHHH XUMHUUECKON PEaKK NPH BBHITIOTHEHUH XHMUYECKOTO OTIBITA;
COCTaBJIATh (POPMYIIBI OMHAPHBIX COCTUHCHMIA;

COCTaBIISITh YPABHEHUSI XUMHUYECKHUX PEaKIIHi;

co0JroaTh paBmiia 0e30MacHoi paboThl IPU MPOBEACHUH OTIBITOB;

MOJIL30BATECS TA00PATOPHBIM 000PYIOBAHUEM U TIOCY/IOH;

BBIYUCIISITH OTHOCUTENBFHYIO MOJIEKYJISIPHYIO U MOJISIDHYIO MacChl BEILIECTB;

BBIYUCIISITH MACCOBYIO JAOJI0O XHMHUYECKOTO 3JIEMEHTA 1Mo (hopMyIie COeAMHEHHUS;

BBIYHCIIATH KOJMYECTBO, 00BEM HITM MacCy BEIIeCTBa MO KOJIHMYECTBY, 00bEMY, MacCe peareHTOB U MPOTYKTOB PEaKIIHH;
XapaKTepu30BaTh (PM3NYECKHE U XMMHYECKUE CBOHCTBA MPOCTHIX BEIMIECTB: KACIOPOAa U BOIOPO/IA;

TOJTy4aTh, COOMPATh KUCIOPO ¥ BOAOPO/I;

PacIo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BENMIECTBA: KHCIOPO/I, BOJOPO/T;

PacKpbhIBaTh CMBICI 3aKOHA ABOTAJIPO;

PacKpBIBATh CMBICI TTOHATHH «TETUIOBON 3P (PEKT Peakluny, «MOJSPHBIA 00BEM»;

XapaKTepu30BaTh (U3NUYECKUE U XUMUYECKHE CBONCTBA BOIBI;

PacKpBIBATh CMBICII TIOHATHUS «PacTBOPY;

BBIYHCIISTh MaCCOBYIO JIOJFO paCTBOPEHHOTO BEIIECTBA B PACTBOPE;

MIPUTOTOBJISITh PACTBOPHI C ONPEEIEHHON MacCOBOI JI0JIEi pAaCTBOPEHHOTO BEIIIECTRA;

Ha3bIBaTh COSIMHEHUS H3yYSHHBIX KIIACCOB HEOPTAHNIECKIX BEIIECTB;

XapaKTepu30BaTh (prU3nYecKre 1 XMMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BELIECTB: OKCHIOB, KUCIIOT, OCHOBaHUM, COJEH;
OTIPENEIIATh IPUHAAJICKHOCTD BEIIECTB K ONPEIEIeHHOMY KJIacCy COSAMHEHH;

COCTaBIIATH (HOPMYJIBI HEOPraHUUECKUX COSIMHEHUN U3YUEeHHBIX KIIacCOB;

MPOBOJUTD OIIBITHI, IIOATBEPKAAIOIINE XUMHUUECKHE CBOMCTBA H3yUEHHBIX KJIACCOB HEOPTaHUUECKUX BEILECTB;
pacmo3HaBaTh ONBITHBIM ITyTEM PAaCTBOPHI KUCIIOT U LIE0YEH 10 U3MEHEHUIO OKPACKU MHIUKATOPA;
XapaKTepU30BaTh B3aMMOCBS3b MEXy KJIacCaMH HEOPTaHUYECKUX COCTUHEHUIA;

packpbiBaTh cMbich [lepuoguueckoro 3akona J[. . Menaeneesa;

OOBACHATH (bI/I3I/I‘leCKI/Iﬁ CMBICJI aTOMHOI'O (HOpﬂ,IlKOBOI‘O) HOMEpPAa XUMHUYCCKOI'0O 3JICMCHTA, HOMCPOB I'pYIIILI U IIEPUOJa B HepHOZLH‘iCCKOﬁ CHUCTEMCE I[ n.

MeHnpeneena;
OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHHS CTPOSHHS aTOMOB, CBOWCTB 3JIEMEHTOB B IIPEJIE/IaX MaJIbIX IIEPHOOB U TIIaBHBIX ITOATPYIIIL,



®  XapaKTepHu30BaTh XUMHUYECKHE IEMEHTHI (OT BOJOPO/Ia 10 KAIbIIKsA) Ha OCHOBE MX MOJIOXKEeHH B epuoamdeckoit cucteme /1. . Menneneesa

0COOCHHOCTEW CTPOCHHUS UX aTOMOB;

COCTABJISITh CXEMBI CTPOCHIHSI aTOMOB TIEPBBIX 20 2JIEMEHTOB IIeproanIeckoi cucteMul J{. M. Menneneena;

PacKpBIBAaTh CMBICI TTOHATHH: «XUMHYECKAs CBA3bY, «IIEKTPOOTPUIIATEIHLHOCTHY;

XapaKTepH30BaTh 3aBUCUMOCTh (DU3MYECKUX CBOMCTB BEMIECTB OT THUIA KPUCTAIIMYECKOMN PEIIETKH;

OTIPEETISATH BUJl XUMUYECKON CBSI3M B HEOPTAHWIECKUX COSAMHEHUSX;

M300paXkaTh CXEMBI CTPOSHHS MOJIEKYJI BeIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMU XUMHUYECKUX CBS3CH;

PacKpBIBaTh CMBICH TTOHATHH «HOHY», KKATHOHY», KAHHOHY, «AJIEKTPOIUTHD», «HEIIEKTPOIUTHI», «IJIEKTPOIUTHIECKAS TUCCOLUAIU, KOKUCIATENbY,

«CTETICHb OKUCIICHUS», «BOCCTAHOBUTEIbY, KOKUCICHHUEY, «BOCCTAHOBICHHUEY;

OTPEIEIATh CTEICHh OKUCICHUS aTOMa 3JIEMEHTA B COCTUHEHUU;

PACKpBIBAaTh CMBICI TEOPUH DIEKTPOIUTUUCCKON TUCCOIUAIINY;

COCTaBJISITh YPaBHEHUS AJICKTPOIUTHUECKON JUCCOLMALIUU KUCIIOT, IEI04YeH, Comel;

OOBSACHATH CYIITHOCTD MPOIECCA AISKTPOTUTHUSCKON JUCCOIHAIIMY U PEaKIIMi HOHHOTO 0OMEHa;

COCTAaBIISITH MTOJTHBIE U COKPALIEHHBIC HOHHBIE YPABHEHHUS peakIiii 0OMEHa;

OMPEACIATh BO3MOXXHOCTh ITPOTEKAHUS PEaKIMi HOHHOIO 0OMEHa;

MPUBOJIUTH PEAKIIMHU, TOATBEPKAAIOIINE KAYECTBEHHBI COCTAB Pa3JIMYHbIX BEILIECTB;

OTIPEIEATh OKUCIUTEIh U BOCCTAHOBUTEIIH;

COCTAaBJIATh YpaBHCHUA OKHUCIIUTCIIBHO ~-BOCCTAHOBUTCIIbBHBIX pCaKHHﬁ;

Ha3bIBaATh (baKTOpI)I, BJIMAIOINHNE Ha CKOPOCTH XUMHUYECKOM pCaKuuu,

KJ'IaCCI/I(bI/IIH/IpOBaTI) XUMHUYCCKUC PC€aKIIUU 110 PA3JIMYHBIM IIPU3HAKaAM,

XapaKTEPU30BaTh B3aUMOCBS3b MEXKIY COCTABOM, CTPOSHHUEM U CBOMCTBAMH HEMETAILIIOB,;

IIPOBOIUTH OTIBITHI 1O TOIYYCHHIO, COOUPAHUIO U U3YYECHUIO XUMUYECKUX CBOKMCTB ra3000pa3HbIX BEIIECTB: YIJICKUCIION0 ra3a, aMMHaKa;

pacrio3HaBaTh OIBITHBIM HYTéM ra3006pa3Hme BCIIIECTBA: YI‘HGKI/ICHHﬁ ra3 1 aMMHaK;

XapaKTEepHU30BaTh B3aUMOCBS3b MEXY COCTABOM, CTPOSHUEM U CBOMCTBAMHU METAJIJIOB;

Ha3bIBaTh OPraHUYECKUE BEIIECTBA M0 UX (hOpMyJie: METaH, 3TaH, 3TUICH, METaHOJI, 3TaHOJI, IIMIICPHH, YKCYCHAs KUCJIOTa, aMUHOYKCYCHAs KHUCJIOTa,

CTeapuHOBAsI KHCIIOTa, OJICMHOBAs KUCIIOTA, TIIIOK03a;

OIIEHWBATh BIHUSIHNE XUMHUYECKOTO 3arPs3HEHUS OKPYKAIOIIEH Cpe/ibl Ha OPraHN3M YelIOBEKa;

® TPaMOTHO OOpaIaTHCS C BENIECTBAMH B TIOBCETHEBHOW KH3HH,

®  OMNpeAeNsTh BO3MOXXHOCTh ITPOTEKAHUS PEAKIUH HEKOTOPHIX MPEJCTaBUTEIeH OPraHMYECKUX BEIIECTB C KUCIOPOIOM, BOAOPOIOM, METaJIIaMH,
OCHOBaHHWAMMU, T'aJIOTCHAMMH.

BLIIIyCKHI/IR MOJIYYHUT BO3MOKHOCTD HAYYHUTHCH:

*  gblOBU2AMb U npoeep:ntb IKCNEPUMERNAIbHO cUunones3bl O XumMuveCcKux CBOLCMBAX eeulecne Ha OCHoee Ux cocmaesa u CmpoeHus, ux cnocobHocmu
6CmMynanib 6 Xumuieckue peakyuu, o xapakmepe u npoaykmax PA3MUHHbLX XUMUYECKUX peam;mj;

* Xxapakmepuszoeanisb eewecmeda no cocnmaesy, CMpoeHuo u C‘GOIJCI’HGCIM, ycmanaeauearom l’lpuquHHO'Cﬂe()CWlGEHHble C653U Meofcdy OaHHBLIMU
xapakmepucmukamu eewecmaed,

® cocmaenams MOJEKYIIAIPHbLE U NOJIHbIE UOHHbIE YPABHEHUA NO COKpaWéHHblM UOHHBIM YPABHEHUAM,

® Npo2HO3UPOBAMb cnocobHocmob eeulecmea nposejisintb OKUCIUMENbHblE UIU 60CCMAHOBUME/IbHblLE ceoticmea c ydyemom cmenenell OKUCIeHUs. oJleMeHmoe,
GXO()}ZM/;I/DC 8 e2o cocmae,

® cocmasisims ypasHeHus peam;uﬁ, coomeemcmeyroumux NnOC1e008aMeNIbHOCHU npeepaweﬂuﬁ HeopeaHudecKux seuyecnes pasiuinvblx Kiaccoe,
*  guIOBU2AMD U npoeepAntb IKCNEPUMEHMANbHO cUnones3sbl 0 pe3ylbmaniax 6030€lCmeust pas3iudurnsvlx qbaxmopoe HA UBMEHEHUe CKopocmu XUMUYECKOU



peaxkyuu;
*  UCNOAB306AMb NPUOOPEMEHHBIE 3HAHUSA OISl IKOIOSUHECKU SPAMOMHO20 NOBEOEHUsL 8 OKpYcaloujeli cpeoe;

®  Ucnoiv3oeamo I’lpu06p€n’IéHHbl€ KJlro4esvle KomnemeHyuu npu 6blNOJIHEHUU NPOEKNO6 U yll€6H0-uCCJZ€006am€JleK1/lx 3a0a4 no U3y4eHuro CGOZZCMG,
cnocobos noOJIy4Yerusl u pacno3nasanusl eeuyecmse,

®  00BEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCmBaX U XUMUYECKUX Npoyeccax,
*  Kpumuuecku OMHOCUMbCSL K NCeBOOHAYUHOU UHpOpmayul, HedobpoCo8eCMHOL peKiame 8 CPpedcmeax Maccosol uHpopmayuu,
®  0Co3HABaMb 3HAUEHUE MEeOPeMUYecKUX 3HAHUL N0 XUMUY 011 NPAKMUYECKOU 0eamelbHOCMU 4el08eKd;

®  co30arom mMooenu u cxemul 0Jis peulerst Y4eOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb He0OX00UMOCHb COONI0OEHUS NPeONUCAHU, NPeOla2aeMblX 8
UHCMPYKYUSX NO UCNOTIB308AHUTO IEKAPCME, CPEOCME ObIMOBOL XUMUU U Op.

MECTO YUYEBHOTI'O IIPE/IMETA B YYEBHOM IIJIAHE

®DenepallbHBI TOCYIapCTBEHHBIN 00pa30BaTENbHBIA CTAHAAPT NpPEAyCMATpUBaeT H3ydeHHE Kypca XWMHH B OCHOBHOW MIKOJIE KaK COCTaBHOW YacTH
npeaMeTHol obnactu «EcTecTBeHHOHAYYHbIE TPEIMETHD).

Kypc xumum B 8 - 9 kiaccax paccuuTaH Ha 2 4aca B Helenio B oObeme 136 yueOHBIX yacoB. M3ydeHue 3TOro Kypca IaeT BO3MOXKHOCTH BBITYCKHHUKY
OCHOBHOM IIKOJIBI yerenHo ciath OI'D mo XuMHM Kak MpeaIMeTa 1o BeIoopy.

IIpeanaraemplii Kypc, XOTS U HOCHT OOIIEKYJIbTYPHBIH XapakTep W HE CTaBUT 3aAady NpodeccHOHaTbHON MOATOTOBKHM OO0YYaroLIMXCsl, TEM HE MEHee,
MO3BOJIET UM OTPEICIUTHCS ¢ BEIOOPOM MPoduisi O0yUCHHS B CTapIICH HIKOJIE.

YUEBHO-METOJANYECKOE OBECIIEUEHUE
YMK «Xumusa. 8 knacc»

1. Taopuensa O. C. Xumus. 8 kiacc: yueOHMK i obiieoOpa3oBareiabHbix opranusainuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CrnaakoB. — M.:
[Ipocsemnienue, 2019

2. Tabpuensn O. C. Xumus. Meroandeckoe mocobue i § xinacca yaeOHoe mocobue aist o0meodpazoBaTenbHbix opranuzamnuii / O. C. ['abpuensH, 1. B.
Axkcénona, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019

3. Tabpuensa O. C. Xumus. COOpHUK 3a/1a4 ¥ yIpaxxHeHU. 8 kiacc: yuyeOHoe mocobue st odmeodpasoBatensHbix opranmzanuit/ O. C. 'abpuensy, 1. B.
Tpury6uak M.: [Ipocsemenue, 2019

4. Tabpuensa O. C. Xumusa. Terpamp uis 1aOOpPaTOPHBIX OMBITOB W IMPAaKTHUECKUX pPaboT. 8§ Kiacc: ydeOHoe mocobwe st 00I1eoOpa3oBaTeNbHBIX
opranmzanuii / C. 'abpuensin, U. B. Akcénosa, 1. I'. OctpoymoB. — M.: [Ipoceemienue, 2019

5. Tabpuensu O. C. Xumus. PaGouas terpaap. 8 kinacc: yueGHoe nmocodue ais obuieodpazopatensHbix opranuzanuii / O. C. 'abpuemnss, C. A. Cnagkos, U. I
OctpoymoB. — M.: IIpoceemenue, 2019

YMK «Xumus. 9 knaccy

1. Taopuensu O. C. Xumus. 9 knacc: yaeOHUK IS 0011e00pa3oBaTenbHbIX opranu3anui / O. C. TI'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.:
[Ipocsemenwne, 2019

2. Taopuensn O. C. Xumust. Meroaudeckoe mocobue s 9 kimacca: yue0. mocodue s odOiieoopazoBatenbubix opranusaiuii / O. C. N'abpuensu, U. B.
Axcénona, U. I'. Octpoymos. — M.: [Ipocsemenue, 2019

3. Taopuensn O. C. Xumus. COOpHHK 337a4 U yrpakHeHu#. 9 kiacc: yuyeOHoe mocodue st o0ieoopazoBatenbHbix opranumsanmii/ O. C. I'abpuensH, U. B.
Tpurybuak. M.: [Ipocsemienue, 2019

4. Taopuensn O. C. Xumus. Terpane ansi 1a0OpaTOPHBIX ONBITOB M NpaKkTHUECKUX paboT. 9 kmacc: ydueOHOoe mocobue it 001eoOpa3oBaTeIbHbBIX
opraamzanuii /O. C. I'abpuensn, U. B. Akcénona, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019

5. Taopuensa O. C. Xumus. Pabouas teTpazp. 9 kiacc: yueOHoe mocodue i o0rieoopazoBaTenbHbIx opranuzaimii / O. C. 'adpuensn, C. A.



Crnankos, 1. I'. OctpoymoB. — M.: IIpocsemnenue, 2019
Hugpopmayuonnwie cpeocmaa

HuTtepHeT-pecypcsl
1. http://www.alhimik.ru IIpencraBneHsr pyOprKH: COBETHI a0UTYPHEHTY, YUUTEIO XUMHUH, CIIPABOYHUK (OYeHH OOJIBIIAst MOJ00PKA TAOIHIl U CTIPABOYHBIX
MaTepHajoB), Becenasi XUMHUs1, HOBOCTH, OJMMITHA/IbI, KYHCTKaMepa (Macca HHTEPECHBIX HCTOPUYECKUX CBEACHHM).
2. http://www.hij.ru XKypuan «XuMus u KH3Hb» MOHATHO ¥ 3aHUMATENBHO PACCKa3bIBaeT 000 BCEM HHTEPECHOM, YTO MPOMCXOANT B HAYKE U B MHPE, B KOTOPOM MBI
KHBEM.
3. http://chemistry-chemists.com/index.html DneKTpOHHBIN KypHAT «XUMUKH U XUMHUS», B KOTOPOM MPEACTABICHO MHOKECTBO
OTIBITOB IO XMMUH, 3aHUMATEILHON HH(OpMAINH, TO3BOJISIIONIEH yBIIeUb YYCHUKOB SKCIIEPUMEHTAILHON YacThIO IPeAMETa.
4. http://c-books.narod.ru BceBo3amoskHast TuTepatypa mo XUMHUH.
5. http://www.drofa-ventana.ru M3BecTHOE U3IATEIBLCTBO yueOHOM auTepaTypbl. HOBUHKM Hay4YHO-MOMYIISIPHBIX U 3aHUMATEIIBHBIX KHUT 10 XMMHH.
6. http://1september.ru XKypnan qys yunreneld 1 He ToJIbKO. boJbioe KonmuuecTBo paboT yUeHUKOB, B TOM YMCIIE M UCCIIEIOBATEILCKOTO XapaKTepa.
7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKONMBHBIIN TOPTAN CO CCHUTKaMU Ha 00pa30BaTeIbHBIE CAMTHI 10 XUMUH.
8. www.periodictable.ru COOpHHK cTaTeil 0 XUMHUYECKHX 3JIEMEHTaX, HIUTFOCTPHUPOBAHHBIN SKCIIEPHUMEHTOM



Coxaepsxanue MporpaMMbl
Xumus 8 knace
(68 uyacos, 2 yaca B HeJe/II0)
HavajbHbIe MOHATHS H 3aKOHBI XHMHH

Tena u BemecTBa. CBoiicTBa BenlecTB. DTaJOHHbIE (prU3nUYecKre CBONCTBA BElleCTB. MaTepualbl 1 MaTepruaoBeieHue. Poib XUMUH B )KHU3HU COBPEMEHHOTO
obmiectBa. OTHOIIEHNE OOIIECTBA K XMMHUH: XeMODHITHA 1 XeMO(hoOwsI.

Mertoap! nuzyuenus xumun. Habmonenne. DxcriepuMeHT. MoaenupoBanue. Mojienn MatepuaibHble ¥ 3HAKOBBIE WIH CUMBOJIBHBIE.

I'azpl. XKunkoctu. TBEpapie BemecTBa. B3anMHble mepexoabl MEXIY arperaTHbIMH COCTOSHHUSIMH BEIIECTBA: BO3TOHKA (cyOnmmarist) M AecyOnumanus,
KOHZCHCAINS 1 HCTIapEeHNe, KPUCTAIDIH3AINS U TUTaBIICHHE.

Ousnveckre sABIeHN. YHUCThIEe BemecTBa U CMecH. | OMOTeHHBIE U TeTeporeHHsie cMecu. CMecn ra3zoo0pasHble, xuakue U TBEpabie. CrocoObl pa3aeaeHus
cMecei: IMeperoHka, Wid AUCTHIUISALUS, OTCTauBaHUeE, (QUIbTPOBAHUE, KPUCTAUTM3ALMA WM BblmapuBaHue. Xpomatorpadus. [IpuMeHeHne 3THX crmocoOoB B
J1abopaTOPHOM MPaKTHKE, HAa IPOU3BOACTBE U B OBITY.

XuUMHYecKHe 3IeMEHThl. ATOMBI U MOJIEKYNbI. [IpocThie W cloXKHBIE BemiecTBa. AJIOTPOIUS Ha mpuMepe Kucioposia. OCHOBHEIE TOJIOXKEHHSI aTOMHO -
MOJIEKYIsipHOTO yueHus. MoHsl. BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOT'O CTPOCHUSI.

3Haku (CUMBOJIbI) XUMUYECKUX 3JIeMEeHTOB. MH(opMarlius, KOTOPYIO HECYT 3HAKH XMMHUYECKHX 3JIEMEHTOB. DTUMOJIOTHS HAa3BaHUH HEKOTOPBIX XUMUYECKHUX
anemeHToB. [leproamueckas tabnmna xumudeckux snemMeHToB J[. M. MenzaeneeBa: KOPOTKONEPHUOMHBIA W JITUHHONEPUOMHBIA BapuaHTHL. [leprombl u rpymnmsl.
I'maBHas u mobouHas nmoArpymnsl, Wik A- u b-rpynmnel. OTHOCcHTENbHAs aTOMHAs Macca.

Xumnueckue Gopmynsl. MHaekcel u kodddunuentsl. OTHOCUTENbHAS MOJEKYJsIpHas Macca. MaccoBasi OISl XHMHUYECKOTO JJIEMEHTa B COCTUHEHUH.
Nudopmarus, KOTOPyIO HECYT XUMHUYECKHE (POPMYITBL.

BanentHocts. CTpyKTypHBIE (OPMYIBL. XHUMHYECKHE 3JIEMEHTHI C ITOCTOSHHOW W TICPEMEHHOH BaJCHTHOCTHIO. BBIBOI (OPMYINBI COCTUHEHHUS II0
BajieHTHOCTH. OnpeieiieHne BaICHTHOCTH XUMHUYECKOT0 AJIeMeHTa 1o opmyne BemectBa. CocTaBieHUe Ha3BaHUI COSAWHEHHUH, COCTOSIINX U3 ABYX XUMHYECCKHX
AJIEMEHTOB, TI0 BaJICHTHOCTH. 3aKOH TIOCTOSTHCTBA COCTaBa BEIIECTB.

XuMudeckne peakiun. PeareHTsl u mpoAyKThl peakiuu. [Ipu3HaKu XUMUYECKNX peaKIuid. Y CIIOBHs WX MPOTEKAHWS W MpeKpalieHus. Peakiun ropeHus.
OK30TepMHUUECKHE U SHAOTEPMUYECKUE PEAKIIH.

3aKOH COXpaHEHHs MacChl BelIecTB. XHWMUYeckue ypaBHeHHs. CoOCTaBlieHHE XHMHYECKHX ypaBHeHHH. WHpopmanusi, KOTOpyI0 HECET XHMHUYECKOE
ypaBHEHHE.

Knaccudukanms XUMAYeCKHX PEaKIfii 0 COCTAaBY M YMCITY PEareHTOB W MPOAYKTOB. THIBI XMMUYECKUX peakiuil. Peakmuu coeqnHeHus, pa3noKeHus,
3amenieHust 1 ooMeHa. Kartanuszarops! u karanms.

JdemoHcTpanun
* Komrekuus MaTepranoB U U3ETUH U3 HUX.
* Mogenu, UCTIONIB3yEMbIE Ha ypoKax (pusuku, Ononoruu u reorpaduu.
* (OO0bEMHBIC U MAPOCTEPKHEBBIC MOJIETA HEKOTOPHIX XUMHUIECKUX BEIICCTB.
*  Moaenu KpUCTAIIMYECKUX PEIIETOK.
* CoOupanue mpubopa AJs MOTYUYEHHUS ra3a v MPOBEpKa ero Ha FepMETUYHOCTb.
* Bo3sroska cyxoro JibJa, Hoja Wi HaTaauHa.
* ArperaTHble COCTOSIHUS BOJBI.
* PazneneHue ByX HECMEUIUBAIOIIUXCA KUJIKOCTEHN C TTOMOILBIO JETUTENHHON BOPOHKH.
*  Jluctwuisatop u ero paboTa.
* VYcraHoBKa JJist QUIBTPOBaHUS U €€ paboTa.
* VYcraHOBKa JUIsl BRIIApUBaHUs U €€ pabora.



* Komrekmus ObITOBBIX MPUOOPOB IS PIITETPOBAHUS BO3TyXa.

* PazpeneHue kpacsIero BemecTsa goMacrepa ¢ IoMOIIbI0 OyMaXHOW XpoMaTorpadum.

* Mojenu aIoTPOITHBIX MOAU(UKAIIHIA yTIepoJia U CEPHI.

* IlonyyeHue o30Ha.

* Toprpers 1. 5. Bepriemuyca u JI. YI. Menneneesa.

* KopoTkonepuoaHbld U JITMHHONEPUOAHBIN BapuaHThl [lepuoanueckoit cuctemsl J1. 1. Menpaeneena
* KoHcTpyrpoBaHuE MAapOCTEPHKHEBBIX MOAEIEH MOJIEKYIIL.

* Annapat Kunmna.

* PaznoxeHne 6mxpoMaTa aMMOHHSL.

* T'openue cepbl 1 MArHUEBOM JICHTHI.

* Iloptperst M. B. JlomonocoBa u A. JI. JlaBya3sbe.

*  OnbIThl, WITIOCTPUPYIOLINE 3aKOH COXPaHEHHUs] MacChl BEIIECTB.

* T'openue docdopa, pacTBOpeHHE MPOAYKTA TOPEHHUS B BOJIE M HCCIIEIOBAHHE TIOTYISCHHOTO PacTBOPA JIAKMYCOM .
*  Bs3auMoaencTBHE COISHON KHUCIOTEI C IIMHKOM.

* [lonyuyenue rugpokcuna meau(Il) u ero pasnoxkeHue nmpu HarpeBaHUU.
JlaGopaTopHble ONBITHI

O3zHaKkOMIIEHHE C KOJUIEKIIMEH 1a00paToOpHOil MOCYIbI.

[IpoBepka npubopa 11 NOITy4eHHs Fa30B Ha TEPMETUYHOCTb.

O3HakoOMIJIEHHE ¢ MHUHEpaTaMu, 00pa3yIolIUMH TPaHHT.

[IpuroToBieHne reTeporeHHON CMECH MTOPOLIKOB CEphI U XKeJle3a U UX pasZeiieHHe.
BzaumoneiicTBre pacTBOPOB XJIOPHIOB M HOANUAOB KaIUs ¢ pAaCTBOPOM HUTpaTa cepedpa.
[onyuenue runpokcuna meau(ll) u ero B3anMoeiicTBUE ¢ CEPHOI KHCIOTOM.

B3anmopeiicTBue pactBopa cobl ¢ KUCIOTOM.

[IpoBepka 3aK0Ha COXpaHEHHsI MacChl BELIECTB Ha IPUMEPE B3aUMOJICHCTBUS WENOYHN U KUCIIOTHI.

©COoNoOOThWNE

IIpoBepka 3akoHa cOXpaHEHHUsT MacChl BEIIECTB Ha MPUMepe B3auMoieicTBrs menoun u conn xenesa (111).
10. Pasnoxenne nepokcusa BOAOPOA ¢ MOMOIIEIO okcnaa Mapranmna (IV).

11. 3amemenue xene3om Meu B METHOM KYTOPOCE.
IIpakTHyeckue padoThI

1. 3HaKOMCTBO ¢ J1abopaTOpHbIM 000pynoBaHueM. [IpaBuia TexHuKM Oe30macHOCTH IpH padboTe B kKaOnHeTe Xxumuu. HekoTopblie BuabI padboT.

2. AHamu3 HOYBbI
BakHeiiimue npeacTaBuTe M HEOPraHUYecKuX BemecTB. KomyecTBeHHbIE OTHOIIEHUS B XUMHHA

Coctas Bo3ayxa. [lonstre 00 00BEMHOM J10JIe KOMIIOHEHTA MTPUPOJTHOM Ta30BON cMecH — Bo3ayXa. Pacuér o0béMa KOMIIOHEHTA Ira30BOH CMECH TIO €ro
00BEMHOM JI0JIe ¥ HA000POT.

Kucnopos. O3on. Ionydyenue kucinopoaa. CodupaHue U pacrio3HaBaHHE KUCIOPOAa. XMMHUUECKUE CBOWCTBA KUCIOPOa: B3aMMOJICHCTBHE C METaJlIaMH,
HEMETaJUIAMH U CIIOKHBIMH BeniecTBaMu. [Ipumenenne kucinopoaa. KpyroBopot kuciopoia B Ipupoze.

Oxcuppl. OOpa3oBaHKe Ha3BaHUI OKCHIOB 10 Ux (opmynam. CoctaBiieHre HOPMYJT OKCHIOB 110 UX Ha3BaHUAM. [IpecTaBUTEeIM OKCHIIOB: BOJA M YTJICKUCIIbIH
ras, HeraméHas U3BeCTh.

Bogopon B mpupoje. ®uznueckne 1 XUMHYECKUE CBOWCTBA BOJIOPOJIA, €T0 MOTyYeHNE U IPUMEHEHHE.

Kucnotsl, ux cocra u knaccudukanus. Manukaropsr. Tabnwima pactBopumoctu. ColisiHasi M cepHAst KUCIIOThI, UX CBOMCTBA U IPUMEHCHHE.



Comm, ux coctaB 1 Ha3BaHUs. PacTBopuMOCTh couielt B Bojzie. [IpeicTaBuTenu colieid: XIopu HaTpus, kKapOoHaT HaTpus, pocdar KaIbIusl.
[TocTostanas ABoraapo. Konnuectso BemniectBa. Monb. Monsipaas macca. KpaTHble eIUHUIBI U3MEPEHUSI KOJIMYECTBA BEIIECTBA — MUJUIUMOJb U

KHJIOMOJIb, MUJIJIUMOJIAPpHasA U KUWJIOMOJIAPpHasa MaCChl BEIICCTBA.

Pacuérel ¢ ncronp30BaHNEM MOHATHH «KOJMYECTBO BEIIECTBAY», «MOJISIPHAS Maccay, IIOCTOSTHHAS ABOTapo».

3akoH ABorajpo. MospHbIil 00bEM Ta3000pa3HbIX BemecTB. OTHOCUTENBHAS INIOTHOCTh OJJHOTO T'a3a [0 PYyTroMy.

KpaTHble enuHUIBI U3MEPEHUS — MIUTHMOJISIPHBIA U KUJIOMOJISIPHBIN 00BEeMBI Ta3000pa3HbIX BEIIECTB.

Pacuérel ¢ ncronp30BaHNEM MOHATHH «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS Maccay, «MOJISIPHBIA 00BEM Ta30B», «IIOCTOSTHHAS ABOTAIPOY.

Pacuérhl ¢ ncnonp30BaHUEM MOHATUH «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISPHBIA 00BEM Ta30B», «YUCIIO ABOTAIPO».

Tunpocdepa. KpyroBopoT Bojb! B ipupoje. Pu3ndeckre U XUMUYECKHE CBOMCTBA BOJIBL: B3aUMO/ICHCTBHE C OKCHIAMH.

OcHoBanus, UX cocTaB. PacTBOpUMOCTh OCHOBaHHUH B BoJie. MI3MEeHEHHE OKpacKH HHANKATOPOB B MIEIOYHOM cpere. [IpencTaBureny menodei: THapOKCHIbI

HaTpus, KaJlud U KaJbIIUA.

PactBopuTens u pactBopéHHOE BemecTBo. PactBopbl. PactBopenme. I'mapartel. MaccoBas 101 pacTBOPEHHOrO BELIECTBA. Pacu€Thl, CBSI3aHHBIE C

HCIIOJIB30BAHUECM ITOHATHA «KMaCCOBasA J0JIA paCTBOpéHHOFO BCHICCTBaA».

12.
13.
14.
15.
16.

JdemoHcTpanun

Omnpenenenue cofepKaHusg KUCIOPOa B BO3TyXe.

ITony4enue kucIOpoaa pa3iokeHUEM NIepMaHraHaTa Kajausl U IepoKCUaa
BOJIOpPOJA.

CoOupaHue METOIOM BBITECHEHHUS BO3yXa U BOABI.

Pacno3naBanue kucnopona.

I'openne maruus, xenesa, yris, cepsl 1 pocopa B KUCIOpOIE.
Konnexuus okcumos.

[Tonyuenue, cobupanue 1 paclio3HaBaHUE BOJOPOAA.

I'openue Bogopoaa.

Bzaumoneiictere Bogopoaa ¢ okcuaom meau(ll).

Kosnnexuuss MUHEpaIbHBIX KHCIIOT.

[TpaBuiio pa3zdaBieHus: cepoil KHCIOTHI.

Komnexuus coneii.

Tabnuiia pacTBOPUMOCTH OCHOBaHUIA, KUCIIOT U COJIEH B BOJIC.
HexoTtopsie MeTanbl, HeMeTaIbl M COSMHEHHS KOJIMYECTBOM BELIECTBA B 1 MOJIb.

Mojiens MOJIIPHOTO 00bEMa Ta3000pa3HBIX BEIIECTR.
JlaGopaTopHbIe ONbITHI

IIoMyTHEHME U3BECTKOBOI BOABI IIPU MPOIYCKaHUM YIVIEKUCIIOTO ra3a.

[Tonydenue Bogopo/ia B3aUMOJEHCTBIEM LIMHKA U COJITHOM KHCIIOTBHI.

PacrioznaBaHmne KMCIOT MHANKATOPAMHU.

W3MeHeHne OKpacKu MHIUKATOPOB B LIEIIOYHOU Cpelie.

O3HakOMIJIEHHE C IIpenaparaMu JOMAllHEN WM IIKOJIBHOM aNTeYKH — PacTBOPaMH NEPOKCHIA BOAOPOAA, CIMPTOBOM HACTOWKM MOJAa W HAIIATBIPHOTO

crmpra.

IpakTnyeckne padoTnl



3. Tlonyuenue, cobupanue U paclo3HABAHUE KHCIOPO/A.
4. Tonyuenue, cobupaHue U pacro3HABAHUE BOAOPOJIA.

5. IIpuroroBneHre pacTBOPOB COJIEM C X 3aJaHHON MacCOBOM JOJIEH.
OcHoBHBIE KJIacChl HEOPraHUYecKHX coeauueHuii O000IeHNE CBeICHN 00 OKCHIaX, NX KIacCU(MUKAINH, Ha3BaHUAX B cBoKcTBax. CItocoObI

MOJIYYCHUS] OKCHJIOB.

OcHoBaHus, uX Ki1accu(UKanus, Ha3BaHUS U CBOWCTBA. B3auMomelCTBUE ¢ KHCIOTaMH, KHCIOTHBIMUA OKCHJIAMHU M COJIIMHU. Pa3iokeHne HepacTBOPUMBIX
ocHoBaHMK. CTI0COOBI TTOJTYICHHSI OCHOBAHUH.

Kucnotel, nx ximaccudukamus n HazBanus. OOIHe XUMHYECKHE CBOMCTBAa KUCIIOT. B3amMomeWCTBHE KHCIOT ¢ METalIaMH. DJCKTPOXUMHUUYCCKHH Psi
HaIpsuKEeHUN MeTalioB. BzauMoaeiicTBie KUCIOT C OKCHAaMH METAJUIOB.
B3anmMopeiicTBiE KUCIOT C OCHOBAHUSIMU — PEAKIIHS HEUTpanu3anuu. BzaumoielicTBUE KUCIOT CCOSIMHU. [Torydenue 6ECKUCIOPOIHBIX
1 KHCIIOPOACOISPIKAITUX KUCIIOT.

Coun, ux knaccuukanms U CBOWCTBa. B3aumoselicTBre colieli ¢ MeTaJiaMu, 0COOCHHOCTH ATHX peakiuii. BzaumojeiicTeue coseit ¢ comsmu.

['eneTudeckue psAapl METAUIA U HeMeTaslIa. [ eHeThuueckast CBsI3b MEXAY KJIacCaMU HEOPTaHUYECKUX BEIIECTB.
JlaGopaTopHble ONBITHI

17. B3anMoelicTBre OKCUIa KaJIbIUS C BOJIOM.

18. IMomyTHEeHME M3BECTKOBOI BOJBL.

19. Peaknus neiitpanuzamum.

20. TTonyuenne ruapoxcuna menu (11) 1 ero B3anMozeiicTBIE ¢ KHCIOTOM.
21. Paznoxenne runpoxcuna meau (11) mpu Harpeanuy.

22. B3auMoIeHCTBHE KHCIOT ¢ METaIAMH.

23. B3auMo/ieiicTBUE KUCIIOT C COISIMI.

24. O3HaKoMIIEHHE ¢ KOJUIEKLIHEH COIeil.

25. Bzaumoeiictere cynedara meau(1l) c xenesom.

26. B3aumoieiicTBre coeii ¢ COMIMHU.

27. T'eneTyeckas CBA3b HA IPUMEPE COETMHEHUI MEJIH.
IIpakTHyeckue padoThI

6. Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4.

Ilepuoauueckuii 3axon u [lepuoanyeckas cucTeMa XMMHYECKUX JIEMEHTOB
J1. 1. MeHaeneeBa 4 CTpOeHHE aTOMa

EcTecTBeHHBIE CeMENCTBA XMMUYECKUX IEMEHTOB: IIEIOYHBIC U IIEJI0UHO3EMEIbHBIC METAJUIbI, FAJIOreHbl, HHEPTHBIE (01aropo/iHbie) ra3bl. AM(OTEPHOCTS.

AmMpoTepHBIe OKCHUIBI U THAPOKCUABI. KOMITIIEeKCHBIE COMH.

Otkpeitue [. . Menneneesrsim [lepuoanueckoro 3akoHa u cozganue uM llepuoandeckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Atombl Kak (hopMa CyIIECTBOBaHHS XUMHUYECKHX 31eMEeHTOB. OCHOBHBIC CBEICHUS O CTPOCHHH aTOMOB. J/loKa3aTenbCTBa CIIOKHOCTH CTPOCHHSI aTOMOB.
OmnsiTer Pesepdopaa. [maneraprHas Moienb CTPOSHHS aTOMA.

CocTaB aTOMHBIX siiep: MPOTOHBI, HEUTPOHBI. OTHOCHTENBHAS aTOMHAsI Macca. B3anmMOCBsI3b MOHATHN «IIPOTOH», KHEHTPOH», «OTHOCHUTEIIbHASI aTOMHAs
Macca.

Muxkpomup. DnekTpoHbl. CTpoeHHEe AIEKTPOHHBIX YPOBHEH aTOMOB XuMH4YecKnx 31eMeHToB NoNe 1-20. IToHsATHE O 3aBEpIIEHHOM AJIEKTPOHHOM YPOBHE.

Mzotomner. @usudeckuii cMpica cuMBOHMKHU [lepuommaeckoit cuctembl. CoBpemenHas dopmyiaupoBka lleproamdeckoro 3akoHa. M3MeHeHHs CBOWCTB
AJIEMEHTOB B MIEPHOAX U IPYIIAX, KaK (YHKIUS CTPOCHHS AIEKTPOHHBIX 000JI0UEK aTOMOB.

XapakTepucTuKa dJeMEHTa-MeTallla U dJIeMEHTa-HeMeTalula 1o uX nonoxeHuto B [lepuonuyeckoit cucreme xumudeckux sneMentoB J[. Y. Mennaeneesa.



JdemoHcTpanuu
* Pasnuunbie popMBI TAOIHI] TEPUOINIECKON CUCTEMBI.
* MoxaenupoBanue nocrpoenus [lepuoanueckoit cuctemsl J[. 1. Menaeneena.
* Mopuenu aTOMOB XUMHUYECKHX 3JIEMEHTOB.

* Mojenu aTOMOB 3JIEMEHTOB 1—3-T0 Nieproi0B
JlaGopaTopHble ONBITHI.

28. [Tomyuenne ampoTEepHOTO THAPOKCHUIA M HCCIEIOBAHHIE €T0 CBOWCTB.
XuMuueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbBIE PeaKIHU

HNonnas xumudeckasi cBsi3b. MloHBI, 00pa30BaHHBIC aTOMaMU METAJLUIOB M HeMmeTaioB. Cxembl 00pa30BaHUs MOHHOM CBS3M ISl OMHAPHBIX COCAMHCHHMIA.
Nonnple kpucTammaeckne peméTke U (u3nIecKie CBOMCTBA BEUIECTB C ATUM THIIOM peméTok. [loHsaTHe 0 GopMyIpHON eTUHUIIE BEIECTRA.
KoBanenTHas xumudeckasi CBA3b. DIEKTPOHHBIE U CTPYKTYpHBIE opmynbl. KoBaneHTHas HemosipHas CBsA3b. CXeMbI 00pa30BaHUs KOBAJICHTHON CBSI3H IS
OMHAPHBIX COeNMHEHUH. MOJICKYISPHBIC M AaTOMHBIC KPUCTAJUTMYSCKUE PEIIETKY, ¥ CBOMCTBA BEIIECTB C THM THIIOM PEIIETOK.
OIEeKTPOOTPHUIIATEIIBHOCTE. Psim amekTpooTpuriaTeIbHOCTH. KoBalleHTHasT TOJSpHAsS XUMHYecKas CBsA3b. Jumoias. CxeMbl 00pa3oBaHHS KOBaJCHTHOM
TIOJISIPHOM CBSI3U ISl OMHAPHBIX COequHEeHHH. MOIeKyIsIpHbIe U aTOMHBIC KPUCTAUIMIECKUE PEIIETKH, CBOWCTBA BEIIECTB C TUM THUIIOM PEIIETOK.
Meramueckass XUMUYECKasi CBS3b M METaJUTHUECKas KpucTautmueckas permérka. CBOHCTBAa BEIIECTB ¢ ATHUM THIIOM peméToK. EnunHas mpupoga
XUMHUUYECKUX CBA3EH.
Crenens okucienns. CpaBHEHHE CTETICHN OKWICIICHHSI U BaIeHTHOCTH. [IpaBumima pacuéra ctenenel OKHCIeHUS 10 GOpPMyIaM XUMHYECKUX COCTMHEHUI.
OKHUCIUTEIHbHO-BOCCTAHOBUTENBbHBIC peakinu. OnpeienecHue CTENeHe OKUCICHUS IS 3JIEMEHTOB, OOpa3yrOIIMX BEIIECTBA Pa3HBIX KJIACcCOB. Peakiyu
MOHHOTO OOMEHAa M OKHCIIUTEIBHO-BOCCTAHOBUTEIIbHBIC peakiui. OKHCIUTEIh M BOCCTAHOBUTEINb, OKHCICHHE M BOCCTaHOBJIeHHE. COCTaBlIiCHHE YpaBHEHUH
OKHCIIUTEIbHO-BOCCTAHOBUTEIFHBIX PEaKIINii METOIOM 3JIEKTPOHHOTO OaaHca.
JdeMoHcTpanum
*  Bujeo ¢parMeHThl 1 cinaiapl «MoHHAsE XUMHUYECKas CBA3bY.
¢  Konekius BEMECTB ¢ HOHHOM XUMHUYECKOU CBS3BIO.
* Mopaenu HOHHBIX KPUCTAJUIMUECKHUX PEIIETOK.
* BuzgeodparmeHTs! u ciaif el «KoBaneHTHAIXUMIYECKAs CBA3HY.
* Komiekuus BenecTB MOJEKYJISIPHOIO U @aTOMHOI'O CTPOCHUS.
* Moaenu MOJIEKYJISPHBIX H aTOMHBIX KPUCTAUTHIECKUX PEIIETOK.
* BuzgeodparMeHTHI U claaipl «MeTanmndeckas XUMHYECKas CBSI3bY.
¢ Komnekuus «MeTabl ¥ CIUIaBbI».
* BzaumojeicTBHE IMHKA C CEPOM, COISTHOW KUCIOTOMH, Xstopuaom menu ().
* T'openue marsus.
* BzaumonelcTBHE XJIOPHOU U CEPOBOAOPOIHOM BOBI.
JlaGopaTopHbIe ONBITHI
29. VsroTopieHne MOJIEIH, WITFOCTPUPYIOMEH CBOMCTBA METAILINYECKOH CBA3H



TemaTHueckoe IVIAHUPOBaHUE, 2 Yaca B He/leJll0, Bcero — 68 yacos

Ne HanmenoBanue pa3aenos (Tem) KonuuectBo yacoB B TOoM unciie Ha poBesieHNE
IO POTPaMMe [IpakTudeckux padoT KoHTponbHbBIX
pabot

1 HadanbHble HOHATHS ¥ 3aKOHBI XUMHH 21 2 2

2 Baskueiiime npeacTaBUTEIM HECOPraHUIECKUX BEIIECTB. 18 3 1
KonuuecTBeHHBIE OTHONICHUS B XUMUHU

3 OCHOBHBI€ KJIACCHl HEOPTaHUYECKUX COEAMHEHUIN 10 1 1

4 Ilepuognueckuii 3akoH u Ilepuoguueckas cucrema 8 1
xuMuueckux siemeHtoB JI. M. MenzeneeBa u CTpoeHUE
aToma

5 Xumuueckas CBsi3b. OKHCIMTENHFHO -BOCCTAHOBUTEIHHBIC 11 0 2
peakuu

Hroro 68 6 7

Coaep:xanue nporpamMmbl
Xumus 9 kiaacc
(68 uacos, 2 yaca B HeeJII0)
IToBTOpeHne 1 00001IeHNe CBeIeHTIT MO Kypcy 8 Kiacca

bunapnbie coeuuenusi. OKCHIIBI COJIC00pa3yIoIUe U Hecoaeobpasyroiue. [ MapoKCuabl: OCHOBaHHS, aM(OTEPHbIC, KUCIOThL. CpeHue, KUCIIbIC,
OCHOBHEBIE COJIH.

O06001IeHne CBeIeHUI 0 XUMUYECKHX peaknusax. Kiaccuduranmst XUMHUECKUX PEaKIUii 110 pa3iIndHbIM OCHOBAHHSIM: COCTAaBY M YUCITy Pearupyronux u
o0Opa3ymomuxcs BelecTB, TemoBoMy 3(h(eKTy, HallpaBIeHUI0, H3MEHEHUIO CTETICHel OKUCIIEHHS SJIEMEHTOB, 00pa3yIIIUX pearupyrolire BenlecTna, gase,
WCIIOJIH30BAHUIO KaTalln3aTopa.

[lonsiTHE O CKOPOCTH XMMHUYECKOW peakiu. DakTopsl, BIUSIONINE Ha CKOPOCTh XUMUYECKUX PEAKIIHIA: TPUPOJIa PEarupyONUX BEIIECTB, UX
KOHIIEHTpAIHs, TEMIepaTypa, IIOoMIalb COMMPUKOCHOBEHHS, HAIMYKE KaTtainu3aTopa. Karamms.

JdemMoHcTpanun

* (O3HakOMJICHHE C KOJUIEKIUSIMH METAJIJIOB U HEMETAIUIOB.

* (O3HakoMJIEHHE C KOJUIEKIMSIMHI OKCHAOB, KUCIOT U COJIEH.

® 3aBHUCUMOCTb CKOPOCTH XMMHUYECKON pEeaKlMu OT IPUPOBI PEarupyIOIINX BELIECTB.

* 3aBHUCHUMOCTH CKOPOCTH XUMUYECKON PEaKIUU OT KOHIIEHTPALNN PEearupyoNInX BEIIECTB.

* 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOH Peakry OT IUIOIMAAN
COTIPUKOCHOBEHUS PEarupyroniX BEMIeCTB (KU CI0N»).

* 3aBHUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIUU OT TEMIIEPAaTyphl pearupyronIiux BEIIeCTB.
JlaGopaTopHbIe ONbIThI

1. BsaumopneiicTBie amMmuaka u XJIOPOBOJOPOJA.
2. Peaxmust HeWTpamu3aluu.
3. Ha6mroeHue TemioBoro adhexTa peakuu HeUTpaTu3aIuy.



4. BsaumoseiicTBue CEpHOU KucnoThI ¢ okcumoM meau (11).
5. Paznoxenne MIePOKCHUAA BOJOPO/IA C TIOMOIIBIO0 KaTala3bl KapTOQeIst

6. 3aBHCHMOCTB CKOPOCTH XMMHYECKOH PEaKIMU OT HPUPOIBI PEarupyIoIIMX BENIECTB Ha IIPHMEPE B3aUMOICHCTBHS PACTBOPOB THOCYIb(hATa HATPHS U
xJyopuaa 0apus, THOCYIb(aTa HATPHUS U COISTHON KHUCITOTHI.

7. 3aBHCHMOCTb CKOPOCTH XMMHYECKOH PEaKIMU OT MPUPOIBI METAILIOB P HX B3aHMOJICHCTBUY C CONSHOMN KHCIOTOM.
8. 3aBHCHMOCTB CKOPOCTH XMMHYECKO# PEaKIUH! OT IIPHPOIBI KHCIIOT TIPH B3aUMOJIEHCTBHH X C JKETE30M.
9. 3aBHCHMOCTB CKOPOCTH XHMHYECKOH PEAKINU OT TEMIIEPATYPHI.

10. 3aBUCUMOCTH CKOPOCTH XUMHUYIECKOH pPeaKITui OT KOHIICHTPAIIHH.
11. 3aBUCUMOCTH CKOPOCTH XUMUYECKOHN PEeaKIUH OT IUIOIIaAN COMPUKOCHOBEHUS PEarupyroIuX BEIECTB.
12. 3aBUCUMOCTEH CKOPOCTH XUMHUYIECKOH PEaKITNU OT KaTaanu3aTopa.

XHMHYecKHe peaKuH B PAaCTBOPAX 3J1eKTPOJIUTOB

[lonsiTEe 00 SMEKTPONUTHYECKON AMCCOLUMUANNU. DIEKTPOIUTHI M HEIIEKTPOIUTH. MeXaHW3M AHCCOLMALNU DJIEKTPOJIUTOB C Pa3IMYHBIM XapaKTepoM
cBs13u. CTeneHp 3eKTPOIUTHYECKOi qucconranyuy. CUIIbHbBIE U Cla0ble AIEKTPOIUTEI.

OCHOBHBIE TTOJIOKEHHS TEOPUH EKTPOIUTHIECKON qucconnanuy. Knaccudukaius noHOB 1 uX cBoiicTBa. KHCIOTH, OCHOBAaHUS U COJNM KaK 3JIEKTPOJIMTHL
Ux knaccubukanms 1 JUCCONUAIIHS.

OOmme XUMHYECKUE CBOWCTBA KUCIIOT: U3MEHEHNE OKPACKH MHIUKATOPOB, B3aUMOICHCTBHIE C METAJUIAMH, OKCHIAMH U TUIPOKCUAAMH METAJUIOB U COJISIMH.
MosekynapHble U HOHHbIE (TIOJIHBIE M COKpAILEHHbIC) YPaBHEHHS PEAKLIUIL.
XHUMHMYECKUM CMBICI COKPALIEHHBIX YPABHEHUN. Y CIIOBUS ITPOTEKaHUS PEAKLUI MEXKY JIEKTPOJIUTAMU [0 KOHLA. PsJ| aKTUBHOCTH METAILIOB.

OO6ure XMMUYECKHE CBOMCTBA IIEI0YeH: B3aUMOJICUCTBHE C KUCIOTAaMH, OKCHJIAMHU HEMETAJIOB, coiisiMu. O0IIe XUMHUUECKIE CBOHCTBA HEPACTBOPHUMBIX
OCHOBaHMII: B3aUMOJIEVICTBHE C KUCIIOTAMH, Pa3JIOKEHHUE ITPH HAarpEBaHUM.

OOmme XuMHYECKHE CBOMCTBA CPEIHHUX COJICH: B3aMMOACWCTBHE C KUCIOTAMH, ILIEJI0YaMH, COJISIMH U MeTaulaMd. B3ammozencTBHe KUCIBIX cojeil co
LeN0YamMu.

I'unponus, kak 0OMeHHOE B3auMoeicTBUE cofiel ¢ Bogoi. [ maponu3 cosm cCUIbHOTO OCHOBAHHUS M C1a00# KMCIOTHL. [ uaponu3 conu cnaboro OCHOBaHUS U
cunbHOM kuciothl. [Ikana pH.

CBoiicTBa KHCIIOT, OCHOBaHHH, OKCHJIOB H COJIEH B CBETE TEOPHH AIEKTPOTUTHUECKOMN TUCCOIUAIINH U OKHCIUTETbHO-BOCCTAHOBUTEIHHBIX PEAKIIHil.
JdemoHcTpanuu.

* lcnblTaHue BEMIECTB U X PaCTBOPOB HA AIIEKTPOIIPOBOIHOCTD.
* 3aBUCHUMOCTH JJIEKTPONPOBOIHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPAIIUH.
* JIBuKEHHUE OKPALICHHBIX HOHOB B ANIEKTPUUECKOM IIOJIE.

* OmnpenencHue XapakTepa Cpe/ibl B pacCTBOPax COJICH.
JlaGopaTopHble ONBITHI.

13. Muccormanus cnabeIX 2MeKTPOTHTOB HA MPUMEPE YKCYCHOH KHCIIOTHI.

14. Vismenenue oxpacku HHAMKATOPOB B KUCIOTHOM Cpefie.

15.  Peaxius HeifTpanusaiuu pacTBOpa METOUM PA3TIMYHBIMK KHCIOTAMH.

16. Tonyuenue rumpoxcuna meau (I1).1 ero B3auMoeficTBHE C PA3TNYHBIMK KHCIOTAMH.

17. BzaumoeiicTBrE CHIIBHBIX KHCIIOT C OKCHIOM MEJIH (1.
18-20. B3aumoaeiicTBUe KUCIOT ¢ METAIUIAMU.

21 . KauecTBennas peaKknuAa Ha Kap6OHaT-I/IOH.



22. Tlonyuenne CTyIHS KPEMHHEBOH KHCIOTHL.

23. KauecTBeHHas Peakiys Ha XJIOPHUI - MU CYTb(HaT-MOHBI
24. VzMeHenne OKpacKy MHANKATOPOB B IIEJI0YHOI cpejie.
25. BzaumoeiicTBHE mEenoyei ¢ yrieKuCIbIM Fa30M.

26. KauecTBeHHas peaKIys Ha KATHOH AMMOHHS.

27. Tonyuernne ruapoxcuna menu (11) u ero pasnoxenue.
28. BzaumoseiicTBre KapOOHATOB ¢ KHCIOTAMH.

29. Tlonyuenue ruapoxcuna xenesa(lll).

30. Bzaumozeiictaue xenesa ¢ pactBopoM cyibdara memu (11)
IIpakTHyeckue padoThI

1. CgoiicTBa KMCIIOT, OCHOBaHMIA, OKCHJIOB U CONEll B CBETE TEOPHH NMEKTPOIUTHUECKOH TUCCOIUAIIME U OKUCIIMTEIBHO -BOCCTAHOBUTETHHBIX
peaxkuui

HemeTtanbl 1 uX coequHeHUs!

CTpoeHue aTOMOB HEMETAJUIOB M MX MojoxeHue B Ilepuoandeckoit cucreme. Psig anekTpooTpuniareabHoCcTH. KprucTaminueckue pemérki HeMeTalIoB —
MPOCTBIX BemlecTB. Ajutorponust W e€ mnpuumHbl. Dusnveckue cBoiicTBa HemeraioB. OOIIMEe XUMHYECKHE CBOWCTBA HEMETAJIOB: OKHUCIUTENBHBIE |
BOCCTaHOBUTEJbHBIE.

lanorensl, cTpoeHue UX aToMOB M MoOJeKyld. DU3UYECKUE M XMMHUYECKHE CBOMCTBA TrajOre€HOB. 3aKOHOMEPHOCTH H3MEHEHHSI CBOMCTB TrajOr€HOB B
3aBHCHMOCTH OT UX nosioxkeHus B [lepuonudeckoit cucreme. HaxoxaeHue rajJoreHoB B IPUPOJE U UX NOTydeHHe. 3HaueHHe U IPUMEHEHHE TaJOoreHOB.

["anoreHoBogOPOIBI ¥ COOTBETCTBYIOIIME UM KHCJIOTHI: TNIABUKOBAsI, CONSTHAsS, OPOMOBOIOPOIHAS, HOA0BOIOpoaHas. ["anoreHuapl. KauecTBeHHBIE peaKuu
Ha TaJOTeHH/I-MOHBI. [[pruMeHeHe coeTnHEHN TaIOTeHOB U UX OMOJIOTHYECKas POJIb.

Obmas xapakrepuctuka sneMeHToB VIA-rpynmel. Cepa B npupojie U e€ modydeHrne. AJUIOTPOIHBIE MOAU(UKAIINN CepPhl M UX CBOMCTBA. XUMHUYECKUE
CBOICTBA CEPBI U €€ IPUMEHEHUE.

CepoBoAOpO: CTPOCHUE MOJIEKYITHI, (PU3MUECKHE U XUMUIECKIEe CBOHCTBA, MoTydeHue U 3HadeHue. CepoBonopoaHas kuciaora. CynbGuapl U X 3HaAUYCHUE.
JIromuHODOPEL

Oxcun cepsl (1V), cepauctas kucnota, cynbpuTel. KadecTBeHHas peakiyst Ha CyJlIb(OUT-HOH.

Oxcup cepsl (V1), cepHas kuciora, cynbdarel. Kpucramioruaparsl. KauecTBeHHas peakiius Ha CyJb(aT-uoH.

CepHast KACIIOTA - CHIIBHBIH 37IeKTpouT. CBOWCTBA Pa30aBIIEHHONW CEPHON KHUCIOTHI, KaK TUITUYHON KHUCIOTHI: B3aUMOJICHCTBHE C METAJUIAMU, OCHOBHBIMHU
1 aM(pOTEPHBIMHU OKCHAMH, OCHOBAaHUSIMH U aM(OTEPHBIMH THAPOKCHIAMH, coJiiMU. KauecTBeHHas peakiys Ha CyJib(har-HoH.

OO0mas xapakTepucTrka 3j1eMeHToB VA-rpynnbel. A30T, CTPOSHHE aTOMa U MOJIEKYJIbl. DHU3nuecKkrue 1 XUMHYECKUE CBOMCTBA U MPUMEHEHHE a30Ta. A30T B
MIPUPOJIE U €r0 OMOIOTHYECKAs POJIb.

AMMUaK, CTpOGHHE MOJICKYJIBI U (pM3UYECKHe CBOWCTBA. AMMHauYHas BOJA, HAIATBIPHBIN CIUPT, TUApPAT aMMHaka. JJOHOPHO -aKIeNTOPHBIH MEXaHU3M
o0Opa3oBaHUs KaTHOHA aMMOHUsA. BocctaHOBHTE IbHBIE CBOMCTBA aMMuaka. Cojid aMMOHUS M UX TpUMeHeHre. KauecTBeHHas peakius Ha KaTHOH aMMOHUSL.

Oxcupl a30Ta: HECOICOOPA3YIOIINE U KUCIOTHBIE. A30THCTas KHCIOTa M HUTPUTHL. A30THAsI KHCIIOTA, €€ ToJdydYeHne U cBoricTBa. HuTparthl.

®docdop, crpoenne aroma u amiorpornus. @ochunsl. @ocdun. Oxcun dochopa(V) u oprodochopnas kuciora. Pocdarel. PochopHble yI0OpeHHS.
ucexTunuael.

OOmias xapakTeprcThKa 31eMeHTOB [V A-rpymnmbl: 0COOEHHOCTH CTPOEHHUSI aTOMOB, MPOCTBIX BEIIECTB U COCIMHEHUH B 3aBHCUMOCTH OT TOJOXEHUS
anemeHToB B [lepronnueckoii cucteme. Yriepoa. AJUIOTPOIHBIE MOJUBUKAIINN: aliMa3, TpaduT. AMOPQHBIN yIIIepo/ U €ro CopTa: caxa, akTHBUPOBAHHBIN yTrob.
AncopOuus. XuMHYeCKUe CBONCTRA yriiepoaa. KokcoxuMuueckoe Mporu3BOICTBO U ero mpoAyKius. KapOupl.

Oxcun yriepona(ll): ctpoerne MoseKymsl, moaydeHue u ero cBoiictBa. Okcun yriepona(lV): crpoeHrne MoOJEKyIbl, MOYIeHUE U €r0 CBOMCTBA. YTOIbHAS
kucnora. CoJu YyroJbHON KUCIIOTHI: KapOOHATHI U TUAPOKapOOHAaThl. TexXHU4ecKas 1 MHIIEBas Coja.

Heoprannueckue v opraHMYECKUE BEIICCTBA. YTJIEBOJIOPOAbl. XHUMUYECKOE CTPOCHHUE OPraHMYECKHX BELIECTB, KaK MOPSAOK COCAUHEHHUS aTOMOB B



MOJICKYJIC ITO BAJICHTHOCTH.

MeTaH, OTaH, KaK IPCACIbHBIC YIJICBOAOPOILI. OTUICH U AllCTUIICH, KaK HCTPCACIIbHBIC (HGHaCbIH_ICHHLIC) YrjiieBOAOPOABbI. FopeHHe YTjieBOAOPOd0B.

KauecTBeHHBIE p€aKknru Ha HEMIPEACIbHBIC COCANHCHNA.

OTHJIOBBIA CHUPT, €r0o IMOJIYUCHHWE, NpHMCHEHHEe M (u3mosiorndeckoe nedcrBue. TpéxaTOMHBIH crupT TimnepuH. KadecTBeHHas peakius Ha

MHOI'0OaTOMHBIC CITUPTHI. yKCYCHaSI - IpCACTaBUTEIIb KilacCa Kap6OHOBI)IX KHCJIOT.

Kpewmuwuii, ctpoeHue ero aroma u cBoiictea. Kpemunii B npupoje. Cunmutunst u cuniad. Oxcun kpemuausi(1Y). Kpemuuesas kucioTa u e€ couu.
[IponsBozacTBo cTexiia u meMenTa. [IpoayKiust CHITMKaTHOM MPOMBIIIIIEHHOCTH: ONITHYECKOE BOJIOKHO, Kepamuka, Gapdop, dasHc.

Onruueckoe BOJIOKHO.

Hemerannsl B mpupozge. @pakunoHHas meperoHKa KUAKOTO BO3AyXa Kak crmocod MOoMydeHHs KUCiIopona, a3ora, aprona. [lomydenue ¢ocdopa, kpemHus,

XJopa, Hoja. DIEeKTPoIIN3 PACTBOPOB.

Oneym.

HonyquHe cepHoﬁ KHCJIOTHI: CBIpBé, XUMHU3M, TEXHOJIOIHYECKaA CXEMa, METOJ KUITAMIETO CJIOs, ITPUHITUIIBI TCHJ’IOO6M€H3., IIPOTUBOTOKA U HUPKYJIALUA.

[Ipon3BoacTBO aMMHaKa: ChIpbE, XUMHU3M, TEXHOJIOTHYECKAs CXEMa.
JdemoHcTpauuu

Konnexkuus Hemerasmios.

Monenu KpUCTaJUIMYECKUX PEIIETOK HEMETAIIJIOB: aTOMHBIE U MOJIEKYJISIpHBIE.
O30HATOpP W MPUHLIUIIBI €TO PAOOTHI.

I'openne HemMeTaI0B - MPOCTHIX BELIECTB: cepbl, (hocdopa, TpeBecHOro yriis.
OO6pasipl raloTeHOB - TPOCTHIX BEUIECTB.

B3anMozeicTBIE TajJoreHoB ¢ MeTaJlJIaMu.

BriTecHenue xiopa O6poMoM K HoJla U3 PacTBOPOB MX COJEH

Konnexuus npupoHbIX coelMHEHUH XIopa.

BzaumoneiicTBre cepbl C METaIAMU.

I'openue cepsl B kuciopoae

Komnekuus cyabGuaHbIX Py,

KavectBennast peakiyst Ha CynbGUI-HOH

Ob6eciBeunBaHNe OKPAIICHHBIX TKAHEH U IIBETOB CEPHUCTHIM T'a30M.
B3anMopeiicTBUE KOHIIEHTPUPOBAHHON CEPHOM KHUCIIOTHI C MEABIO.
OOyriBaHue OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHOW CEPHON KHCIIOTOH.
Huarpamma «CocTaB BO3IyXa.

BuneodparmenTs! u crnaiinel «[ITHusu 6azapb».

[Nony4enue, coOupaHue U pacro3HaBaHUEe aMMHaKa.

Pasnoxxenue Ouxpomara aMMOHUS.

B3anMopeiicTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEJBIO.

I'openue yepHoro nopoxa

Paznoxenue HUTpaTa Kajaus U TOPEHHE APEBECHOTO YyTOJbKa B HEM

OO6pa3ibl NpUPOAHBIX coeanHEeHNH dochopa.

I'openue dpochopa Ha Bo3Lyxe U B KUCIOPOAE.

[onyuenue Genoro ¢pochopa 1 UCTIBITAHUE €TI0 CBOMCTB

Komnexuus «O06pasipl NpUpOIHBIX COSAMHEHUN YTTIEPO1a

HOpreT H. I[ 3eIMHCKOTO. HOI‘J’IOH.[CHI/IG AKTUBHUPOBAHHBIM er'IéM paCTBOpéHHLIX BCIICCTB HUJIM I'a30B.

YcTpoiicTBO IpoTHBOrasa.
Mogenu MONIEKyJl METaHa, 3TaHa, STHJICHA U alleTHJICHA.



B3aumoeiicTBre 3THICHA ¢ OPOMHOM BOJIONW M paCTBOPOM IIEPMaHraHaTa Kajusl.
OO6mne XMMUIeCcKHe CBOMCTBA KHUCIIOT Ha MIPUMEPE YKCYCHOM KHUCIIOTHI.
KauecTBeHHas peakxiiyst HA MHOTOATOMHBIE CITUPTHI.

Komnmexnus «O06pa3ipl mpUpOAHBIX COSTUHEHUN KPEMHH.

Komnmeknus cTexna, kKepaMUKH, IIEMEHTa U U3/IEIHHA U3 HUX.

Konmexknus mpoayKInu CHITMKaTHOW TPOMBIIIIEHHOCTH.

BuneodparmenTs! u cinaiasl « [ Ipon3BOACTBO CTEKIIA M IIEMECHTAY.

Komnexnus «[IpuponHsie coeqnHEHUSI HEMETAIIOBY.

Buneodparments! u cnaiiap! «PpakiimoHHAsI TEPETOHKA KUAKOTO BO3IYXa»
Buneodparmentst u crnaiins «llomydenne Bogopoaa, KHCIOPOJa U TAIOTEHOB IEKTPOIUTHIECKAM CIIOCOOOMY.
Mojenu anmapaToB Jjisi TPOU3BOJCTBA CEPHOU KUCIIOTHI.

Mopenp KUISIIETOo CIosl.

Monenb KOJOHHBI CHHTE32 aMMHUaKa.

Buneodparmentst u cnaiiapt «I[Ipon3BoacTBO CepHOM KUCIOTHD.
Buneodparmentst u cnaiinsr «IIpon3BoacTBo aMmmmakay.

Konnexuus «Cplpb€ Jis1 MOTYYEHUS] CEPHON KUCTOTBDY.

JlaGopaTopHble ONbITHI

31. PacnosnaBanme ranoreHn-HOHOB.

32. KauecTBeHHBIE PEaKIUH HA CYIb(aT-HOHEI.

33. KauecTBeHHas peaKIis Ha KATHOH AMMOHHS.

34. Xumuueckue cBOICTBA a30THOH KHCIOTHI, KaK 2JEKTPOJINTA.
35. KauecTBenHsle peakiuy Ha (Gochar-HoH.

36. Tonyyenne u cBOICTBA YrONBbHOMH KHCIOTHL.

37. KauecTBeHHas peakius Ha KapOOHAT-HOH.

38. Ipomyckanue yriaekucioro raza 4epes pacTBOp CHIIMKATA HATPHSL.
IIpakTHyeckue padoThI

2. V3ydeHne CBONHCTB CONISTHOM KHCIIOTHL.

3. U3ydenue CBOKCTB CEepHOil KHCIOTHL.

4. Tonyyenue aMMMaKa U U3y4eHHE €ro CBOKCTB.

5. TMonydenne yrueKnucIoro ra3a u M3ydeHHe ero CBOMCTB.

MeTajiibl M MX COeTUHEHUS

ITonoxenue meramnoB B [lepuoanyeckoil cucteme xumuueckux sneMeHtoB . M. MenaeneeBa, cTpoeHre UX aTOMOB U KpUCTAILIIOB. MeTamnndyeckast CBs3b
MW MeTajuTn4yecKas KpUcTajuindeckas pemeéTrka. PU3udeckne CBOWCTBA METAJIOB: 3JIEKTPO- W TEMJIONPOBOAHOCTH, OTPAKAIOIIasi CIOCOOHOCTH, TIACTHYHOCTD.
CruiaBel 9€pHBIC U 1IBETHEIE.
Meramibl Kak BOCCTAHOBUTEIH. JJICKTPOXUMHUUYECKUH psii HampshkeHud. BsaumoneicTBHe METalioB € HEMETalaMH, OKCHUJAMH, KHUCIOTaMH, COJISIMU.
AMOMUHOTEPMUSL.
CTpoeHHe aTOMOB M TIPOCTBIX BENIECTB IEIIOYHBIX METAIIOB. 3aBUCUMOCTD (PU3UYECKUX U XUMUICCKUX CBOWCTB IEIOYHBIX METAIIOB OT 3aps/I0B sIep UX aTOMOB.
Oxkcunbl ¥ TUAPOKCUIBI MIETTOUHBIX METAILJIOB, UX TIOJYyYCHUE, CBOMCTBA, MpUMEHeHUe. BaxkHelIne coy mEeI0YHbIX METAJIOB, MX 3HAYCHHUE B dKUBOU U HEXKUBOU



MIPUPOJIE U B )KU3HU YEJIOBEKA.
CTpoeHre aTOMOB M MPOCTHIX BEIIECTB MICTOYHO3EMENbHBIX METAJUIOB. 3aBUCUMOCTh (PU3MYECKUX M XUMHUYECKHUX CBOMCTB LIEJIOYHO3EMEIbHBIX METAIOB OT
3apsAAoB saep ux aToMoB. OKCHABI M TUAPOKCHABI IIEIIOYHO3EMENbHBIX METAJIOB, MX IOJyYeHHE, CBOMCTBa M MpHMEHeHHe. BaxHeiimme comu mEnovHo -
3eMeIbHBIX METAJUIOB, X 3HAYEHHE B IIPHUPOJIE U KU3HU YenoBeka. KapOoHaThl v THIpOKapOOHATHI KaIbIIHS.

JKéctkocTh Boabl: BpeMeHHas u moctossHHas. CriocoObl ycTpaHeHus BpeMeHHOM kKEcTkocTH. CrocoObl ycTpaHeHUsl MOCTOSHHOM xEcTkocTH. MonuTthl. CoennHeHus
IIOMUHHSA B TIpUpoJe. XUMHUUECKUE CBOWCTBa amoMUHMA. OCOOCHHOCTH OKCHIA U THAPOKCHAA allOMHHHUS Kak aM(OTEpHBIX coeAMHeHHMH. BaxkHeline conm
ATIOMUHUSA (XJTOpH/I, CYIb(haT).

OcobenHoct cTpoeHus aToma xenes3a. JKene3o B mpupoze. Bakueimue pynsl skene3a. Oxkcuasl u ruapokcuast xenesa(ll) u xeneza(lll). Comu xeneza(ll) u
xene3a(lll). O0HapyxeHHe HOHOB KATUOHOB KeJie3a B pacTBOPE. 3HAUCHUE COSIMHEHUI Keesa.

Koppo3us xumudeckast ¥ SIeKTpOXUMHIYECKasl. 3alliTa METAJUIOB OT KOPPO3UH. MeTaiutsl B IpUPOJIe: B CBOOOJHOM BHUE U B Buze coennHeHmit. [lorsrre o
Metaiuryprud. Y€pHas u nBetHas Mmetamuryprus. [lupomeramnyprusi, ruzpoMeTamTyprus, sJeKTpoMeTamutyprusi. JJlomennsiii mpotecc. [lepepaboTka dyryHa B cTaub.
DIEKTPOIIU3 PaCIUIaBOB.

JdemoHcTpauuu

* BzauMopeiicTBuE HaTpUsL, IUTHS U KAJIBLIHSI C BOJOM.

* TopeHue HaTpUsI, MarHUS U JKeJie3a B KUCIOPOJIE.

* Bcnplmka TEpMUTHOM CMECH.

* BzauMogeiicTBUE CMECU NOPOLIKOB CEPHI U Kee3a, LIMHKA U CEPBL.

* BsauMojacicTBHE AIIOMUHHUS C KUCIOTaMH, IIIeJIoYaMH U BOJOM.

* BzauMmopeicTBuE Xelle3a U MEIU C XJIOPOM.

* BzauMojelcTBUE MEIU ¢ KOHIICHTPUPOBAHHOW CEPHOM KUCIOTOM M a30THOM KUCIOTOH (pa30aBieHHON M KOHIICHTPUPOBAHHOM ).
* Okpacka IUIAMEHH COSAMHEHUSIMU IIEJIOYHbIX METAJIOB.

* Okpacka IUTAaMEHH COSAMHCHISIMU MIETOYHO3EMETbHBIX METAJIOB.

¢ [ ameHue U3BECTU BOJOU.

* [lomyuyenue k€cTKOM BOABI B3aUMOJIEUCTBUEM YTIIEKHUCIIOTO T'a3a C U3BECTKOBOM BOJIOH.
* VYcTpaHeHHE BPEMEHHOM KECTKOCTH KUIISTYEHNEM U T0OOaBKOM COMbI.

* VYcTpaHeHHE MTOCTOSHHOHN KECTKOCTH JOOABKOW COJIBI.

* VlOHWTHI ¥ IPUHIUI UX ICHCTBUS (BUICO(DpArMeHT).

* Komekuusa npupoaHbIX COSAUHEHUHN aIFOMUHUSL.

* BuneodparmenTs! u crnaiiabl «OKCHI aTFOMUHUS M €70 MOTUDUKAITUNY.

* Tloaydyenue am(pOTEPHOr0 I'MIPOKCHIA ATFOMUHHMS U UCCIICAOBaHUE €T0 CBOMCTB.

¢ Komnekuus «XuMHUUECKUE UCTOYHUKU TOKAY.

*  Pe3ynpTaThl IIUTEIHHOTO SKCIIEPUMEHTA 110 U3YUCHHUIO KOPPO3UHU CTATHHBIX M3CIIUNA B 3aBUCUMOCTH OT YCIIOBH TPOIIECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) Bomopomom.

* BugeodparmenTs! u cnaiinel «IIpou3BoICTBO YyTyHa U CTAII.

*  BugeodparmenTsl u cnains «M3aenus U3 4yryHa u CTaim.

* BugeodparmenTs! u cnaitiel «I[pou3BOICTBO aTIOMUHHSD.
JlabopaTopHbIe ONIBITHI

39.Bsanmoneiictaue xenesa ¢ pactBopoM cynbdara mexu(ll).
40.H0nyquHe HU3BECTKOBOI BOJBI U ONBITHI C HEW.



41.Tomyuenne runpoxcunos sxereza(ll) u (11).

42.KadecTBeHHbIE peaKIii Ha KATHOHBI JKeJIe3a
IIpakTH4eckue padoThI

6. Tlomyuenue KeCTKOI BOMBI U CIIOCOOHI €8 YCTPaHEHHS.
7. Permenue SKCIepUMEHTATBHBIX 3314 110 TeMe «MeTaTbi».

XuMus 4 OKpysKawumas cpeaa

Crpoenue 3emMiu: siIpo, MaHTHUS, 3eMHas KOpa, X XUMHYecKuid coctaB. JIutocdepa u e€ xumuaeckuii coctaB. Munepansl. Pynsl. Ocagodnbie mopoabl.
[Tone3nsie Hckomaemple. XMMHIECKUH COCTaB THAPOCHEPHL. XUMUUISCKUNA COCTaB aTMOC(HEPHI.
M cTOuHMKN XUMUYECKOTO 3arPs3HEHUS OKPYKarolIeH cpenbl. [ 1o0abHbIe SKOIIOTHYECKUE MTPOOJIEMbI YEIIOBEUSCTBA: TAPHUKOBBIN 3(PPEKT, KUCIOTHBIC TOKIH,
030HOBBIE ABIPHL. MeXIyHapOAHOE COTPYIHUYECTBO B 00JaCTH OXPaHBI OKpPY>Karollei cpeibl OT XUMHUYECKOTO 3arps3HeHusl. «3enéHas XUMUs».
JdemoHcTpanun

*  Buneodparmentsl u cnaiiapl «CTpoeHue 3eMiu U €€ XHMUUECKUI COCTaBy.
¢  Komaeknus MUHEPAIOB M TOPHBIX MTOPOI.
¢  Komnexkuus «Pyapl MeTamioBy.

*  BuaeodparmenTsl 1 craiinsl «[ To0anbHbIE 9KOJIOTHIECKUE TPOOIEMBI YeIOBEYESCTRAY.
JlaGopaTopHble ONbITHI

43. V3yuenue rpanuTa.

O0001IeHHEe 3HAHUIA 110 XUMHH 32 KYPC OCHOBHOM IIKOJIBI.
MoaroroBka k OCHOBHOMY roCcyIapCTBEHHOMY IK3aMeHy
Crpoenue aTroma B COOTBETCTBHH C MOJIOXKEHHEM XUMHUIECKOTr0 ieMeHTa B [leproanueckoil cucteme. CTpoeHHe BELECTBA: XUMUYECKas CBS3b U

KPUCTAIUTMUECKHE PEHIETKH. 3aBHCUMOCTh CBOMCTB 00pa30BaHHBIX AJIEMEHTAMH MPOCTHIX BEHIECTB (METAJUIOB, HEMETAILUIOB, OJIATOPOJIHBIX T'a30B) OT MMOJIOKEHHUS
aneMeHTOB B [leproanueckoil cucteme. THIIONOTHS HEOPTraHNYECKUX BEIIECTB, IEIEHNE UX Ha KJIacchl U rpynnsl. [Ipencrasurenm.
[Ipr3Haky 1 ycaoBuUs NPOTEKAHUS XUMHUYECKUX peakiuid. TUIOIOrus XUMHUYECKUX peaKiid O pa3IMyHbBIM OCHOBaHMSAM. Peakiiuy HOHHOTO 0OMeHa.
OKHCIUTETHHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
XuMmu4ecKre CBOMCTBA MPOCTHIX BEIECTB. XapaKTepHbIE XUMHUECKHE CBOWCTBA COJIE00Pa3yIONINX OKCHIOB, THAPOKCHIOB (OCHOBAHHI, KUCIOT 1 aM(OTEPHBIX
THJIPOKCHUIIOB), COJIEH.

YuyeOHO-TeMaTHYECKHH TIAH

Ne HaumenoBanue pa3nenos (Tem) KonnuecTtBo yacos B Tom uncine Ha mpoBesicHNE
I10 IIPOTpaMme [IpakTiaeckux padbot KontpoisbHbIX
pabort
9 knacc
1 [ToBTOpeHue u 0000MeHNEe CBEICHNUH IO KypCy 8 Kiracca. 5 1

XuMmuyeckue peakuun

N
RN
RN

XHMMHMUYECKHE PEAKIIMH B PaCTBOPax 10

3 HeMmerauisl 1 X COeqUHEHUSA 25 4 1




4 MeTasuibl M UX COEMHEHHS 17 2 1
5 XuMHA ¥ OKpy’Karolias cpesia 2
6 O06001eHNe 3HaHUY TI0 XUMHUU 33 KypC OCHOBHOM IIIKOJTHI. 7 1
[Hoaroroska k OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMEHY
(0I'9)
Pesepn 2
Uroro 68 7 5
KanengapHo- TemaTnyeckoe INIaHUPOBaHUe, 2 Yyaca B HeJeJl10, Bcero - 68 yacos
8 kaace
Ne Hara Tema ypoka ®Dopma opraHu3zanmum Bunsl yueOHoil 1esiTeIbHOCTH
n/n Ilnan | dakrt ypokKa
HauanbHble NOHATHS U 3aKOHBI XuMHH (21 4)
1 [Mpeamer xumun. Ponb xumuu B Ypok ycBoeHHs OOBACHSIIOT, UTO IPEAMETOM H3YUEHHsI XMMUU SBIISTIOTCS BEMIECTBA, UX
JKU3HHU YeJIOBEeKa HOBBIX 3HAHUN CBOIICTBA M UX MpeBpalIeHus. Pa3nnyaroT Tena 1 BelecTsa, BEIecTBa ’
MaTepuanbl. Y CTaHABIMBAIOT IPUIHMHHO-CIIEICTBEHHBIC CBSA3H MEXKITY
CBOWCTBaMH BEIIECTB U X MPUMECHECHHEM
XapaKkTepHu3yIoT MOJOKHUTENBbHYIO U OTPUIATEIBHYIO POJIb XUMHUH B
JKH3HH COBPEMEHHOTO OOITICCTRA.
ApPryMEHTHPYIOT CBOE OTHOIICHHE K XeMODWINU U XeMO()oOuH.
2 MerToabl U3ydeHHsT XUMUH Ypok ycBoeHHs XapakTepu3ylT OCHOBHBIE METOIbl M3y4YEHHs €CTECTBEHHO-HAayUHBIX
HOBBIX 3HAHUN JUCITUTLITIH.
[IpuBoasST TMpUMeEpPHl MaTepHaIbHBIX M 3HAKOBBIX WM CUMBOIBHBIX
MoJIeJIel, NCTIONIb3YeMbIX Ha ypokax (usuku, Ouojoruu u reorpaduu.
CobupatoTr 00BEMHBIE H MIAPOCTEPIKHEBBIE MOJCIH HEKOTOPBIX
XUMHYECKHUX BEIIECTB
3 BxonHas quarHocTudeckas KonTponbHsiii ypok | [IpuMeHsIOT Ha MpakTUKe paHee H3yYeHHBIN MaTepual, paboTas 1mo
pabora TpyIaM ¢ 33/IaHUsIMH Pa3HOTO YPOBHS CIIOKHOCTH, BBITIOIHSIOT
KOHTPOJIEHYIO paboTy.
4 ArperaTHble COCTOSTHUS BEIIECTB Ypok ycBoeHUs Paznu4aroT Tpu arperaTHeIX COCTOSIHUS BEIIECTBA. Y CTAHABIMBAIOT
HOBBIX 3HaHHN B3aMMOCBSI3U MEKIy HUMH Ha OCHOBE B3aMMHBIX MEPEXO/I0B.
WnnrocTpupyroT 3TH epexoibl IPUMEPaMH.
HabnronaroT XuMHYECKHUI SKCIIEPUMEHT U Jelaiom BBIBOJIBI HA OCHOBE
HaOIIOIeHUIN
5 II. p Ne 1 «3HakomMcTBO C© VYpok - nmpaktukym | Pabotator ¢ mabopaTopHbIM 000pyIOBaHHUEM U HarpeBaTeIbHBIMU
nabopaTopHbIM 000PYIOBAHUEM. pHOOpPaMHu B COOTBETCTBHH C MPABUIAMH TEXHUKH O€30TIaCHOCTH.
[Ipaswia Th npu padore B BremonHsI0T npocTeiinime MaHUITYJISINN C Ta00PaTOPHBIM
KaOWHETE XUMHI» 00opynoBaHNEM: C TaOOPATOPHBIM IITATHBOM, CO CITMPTOBKOMN
OdopMIsIIOT OTYET O MPOeIaHHON padoTe
6 dusnyeckue SBICHUS B XUMHUH KomOunupoBanusiii | PaznuuaroT ¢pusnueckne 1 XUMUUECKHUE SBJICHUS, YUCThIE BEILIECTBA U
YpOK cmecu. Kinaccudunupyror cmecu.

[TpuBOAAT IpUMEPHI CMECEH Pa3TMIHOTO arperaTHOr0 COCTOSHHUSL.




YcTaHaBIrMBalOT MPUYUHHO-CIIEACTBEHHBIE CBSA3H MEXIy (PH3HUeCKUMHU
CBOICTBaMH BEIIECTB CMECH U CIIOCO0aMU X pasneneHus. Paznuuator
WX, OTMCHIBAIOT W XapaKTEpU3YIOT MPAKTUIECKOE 3HAUCHNE.

IL.p.Ne 2 «AHaITU3 TTOYBBD»

YPpOK - IpaKTUKYM

PaboTaroT ¢ mabopaTopHBEIM 000PYAOBAHHEM M HAarpEeBAaTECIILHBIMHU
mpuOOpaMu B COOTBETCTBUU C MPABHIIAMHU TEXHUKU 0E30TIaCHOCTH.
BremonnstoT npocretinme npuémsl oOpaiieHus ¢ 1a00paTopHbIM
000pyIoBaHNEM: BOPOHKOU, (DUITBTPOM, CITUPTOBKOM.

HaOmronarot 3a CBOWCTBAMY BEILIECTB U SIBICHHSIMH, TPOUCXOJSIIIMH C
BEIICCTBAMH.

OnuChIBalOT XUMHYECKUI IKCIIEPUMEHT C TIOMOIIBIO PyCCKOTO
(pomHOTO) SI3BIKA U SA3BIKA XUMUH.

JlenaroT BBIBOJIBI IO Pe3yJIbTaTaM MPOBEAEHHOTO SKCIICPUMEHTA

ATOMHO- MOJIEKYJIIpHOE
yueHrne. XUMAYECKUE SJIeMEHTHI

Ypok ycBoeHHs
HOBBIX 3HAaHUU

OOBSICHSAIOT, YTO TAKOE XUMHUYCCKHI DIIEMEHT, aTOM, MOJICKYJIa,
aJUIOTPOIHUSL, HOHBI.

Pasnuuarot npocThie U CI0KHBIE BELIECTBA, BEIIECTBA MOJIEKYIAPHOTO
Y HEMOJIEKYJIAPHOTO CTPOEHUd. Ycemanasnuearom NPUUNHHO-
CIIEJICTBEHHBIE CBSA3M MEXY COCTABOM MOJIEKYJ U CBOMCTBaMU
AJUTOTPOITHBIX MOTUGUKAIUI KUCIOPO/a.

DopMyJIHPYIOT OCHOBHBIE MOJI0KEHUS aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI

3HAaKU XUMHYECKHAX
SJIEMEHTOB.

Ypoxk-ucciienoBanue

HazpIBaloT 1 3anuchIBaOT 3HAKU XUMHUYECKHUX 3JIEMEHTOB.
XapakTepu3yroT HHGOPMALIUIO, KOTOPYIO HECYT 3HAKH XMMUYECKUX
3JIEMEHTOB.

OOBSCHSIOT STUMOJIOTHYECKHE HaYalla Ha3BaHUH XUMHUYECKUX
3JIEMEHTOB U UX OTJEJbHBIX TPYIIIL.

10

[lepuoamueckas Tabnuia
XHMHYECKHX daeMmeHToB JI. U.
Menneneena.

ypOK-I/ICCJ'Ie,Z[OBaHI/Ie

OnuCHIBalOT CTPYKTYPY TaOIUIIBI XUMUYECKHX dieMeHToB /1. 1.
MenaeneeBa. PaznnuaroT KOpOTKONEPUOAHBIA U AJTMHHOIEPUOIHBIN
BapuaHThl [lepuonnueckoii cucremsl J1. 1. Meneneesa

11

Xumuueckue GOpMYIIbI

Ypok ycBoeHHs
HOBBIX 3HAaHUU

12

Xumuueckue GopMyJIbl

Ypoxk-ucciieioBaHue

OTOOpPaKAIOT COCTAB BEIECTB C MOMOIIBI0 XUMHUYECKUX (POPMYII.
Paznuuarot nHmeKcs U KO3 duineHTsl. HaxosT OTHOCUTENBHYIO
MOJIEKYJISIPHYIO MacCy BEIIECTBA U MACCOBYIO JIOJFO XUMUYECKOTO
JIIEMEHTA B COCTUHEHUH.

TpancaupyroT HHGOPMAIHIO, KOTOPYIO HECYT XUMUYECKUE (POPMYITBI

13

BaneHTHOCTE

Ypok ycBoeHus
HOBBIX 3HAHUI

14

BanentHocth

YPOK-IpakTUKyM

OOBACHSIOT, YTO TAKOE BAJICHTHOCTH. [[OHUMAIOT OTpaXKEeHHE MOPSAKA
COEJIMHEHHS aTOMOB B MOJIEKYJIaX BEIIECTB ITOCPEACTBOM CTPYKTYPHBIX
dopmyit. YuaTcst cOCTaBiIATh (POPMYIIbI COSAMHEHUH 110 BAJICHTHOCTH M
OMPEJIENIATh BAJICHTHOCTh YJIEMEHTA 0 POPMYJie ero COeTHHEHUS

15

XuMuyeckue peaKkuuu.

O06o006marommii ypok

XapaKkTepHu3yIoT XMMUYECKYIO0 PEaKIUIO U €€ YUaCTHUKOB (PeareHThl 1
MPOIYKTHI PEAKIINH).

OnuceIBalOT MPU3HAKU U YCIOBHSI TEUEHNS XUMUYECKHX PEAKIIHH.
Pa3znuyaroT 5K30TepMUYECKHE U IHIOTEPMUIECKHE PEAKIINN.
COOTHOCHT peakIiy TOPEHNS 1 3K30TePMUUECKHE PEAKIINH.

16

3aKoH COXpaHCHUS MaCChL

Ypok ycBoeHus

qDOpMyJ'H/IpyIOT 3aKOH COXpaHCHUS MACChl BCIICCTB. CoOCTaBIISIOT HA €T0




BEIIECTB. XUMHUECKHE YPaBHEHHS

HOBBIX 3HAHUU

17

XuMuueckue YpaBHCHUSA

Ypok -pakTUKyM

OCHOBE XUMHYECKHE ypaBHEHUS. TpaHCIHpyIOT HH(OPMAIIHIO,
KOTOPYIO HECYT XUMUUYECKUE YPaBHEHUS.

DKCIIEPUMEHTAILHO TIOITBEP)KIAFOT CIIPABETMBOCTD 3aKOHA
COXpaHEHUs MaCChl BEIIECCTB

18

Tunbl XUMHYECKUX peaKLIUi

Ypok ycBoeHHs
HOBBIX 3HAHUI

19

Tunel XUMAYECKUX peaKui

YPpOK -IpakTUKYM

Knaccudunupyrot XuMuIecKre peakiiuy 10 NPU3HAKY YHCIa U COCTaBa
peareHTOB U MPOIYKTOB. XapaKTepU3yIOT POJIb KaTalu3aTopa B
MPOTEKAaHUN XUMHUYECKOH PeaKIim.

HabmrogatoT 11 OMUCHIBAIOT XUMUYECKHA SKCIIEPUMEHT C TTOMOIIBIO
PYCCKOTO (POJIHOTO) S3bIKA M S3bIKA XUMUU

20

[ToBTOpEHHE U 0OOOIICHIE TEMbI
«HavanbHbIC TOHITHS U 3aKOHBI
XFIMAH

O6o6matomnuii ypok

0O0600ma0T 1 CHCTEMaTH3UPYIOT CBOM 3HaHUS 110 TeMe: «HavansHbie
TIOHATHS ¥ 3aKOHBI XUMUU». [IpUMEHSIOT Ha MPAaKTHUKE paHee
W3y4YeHHBIH MaTepuai, padoTas 1o rpymnmnam ¢ 3aJaHUSIMHU Pa3HOTO
YPOBHSI CIIO’)KHOCTH

21

K.p.Ne 1 «HauanpHbIC TOHATHS U
BAaKOHBI XUMU

YPpOok — KOHTpOJIA
3HAHWI 00YYarOIINXCS

[TpuMeHsIoT Ha IPaKTUKE paHee U3y4YeHHBIN MaTepual, paboTtas 1mo
rpyImaM ¢ 3aJaHUsMHU Pa3HOIO YPOBHS CJIIOKHOCTH, BBIIOJIHSIOT
KOHTPOJIBHYIO padoTy.

Ba:xxHelmue NpeacTaBUTEC/IM HCOPTAaHUYECCKUX BCLICCTB. KosmyecTBeHHBbIE OTHOIIEHHS B XUMHH (18 'l)

22

Bo3nyx u ero cocras

Ypok ycBoeHus
HOBBIX 3HAHUI

XapakTepu3yroT 00bEMHYIO TOJTF0 KOMIIOHEHTA TaKOH TPHUPOTHOMH
ra30BOM CMECH, KaK BO3/yX, U PACCUMTHIBAIOT €€ 10 00BEMY ITOM
cMmecr. OnUChIBaIOT 00BEMHBIN COCTaB aTMOC(EPHOTO BO3AyXa U

MMOHUMAIOT 3HaYCHHE TTOCTOSTHCTBA 3TOTO COCTAaBA ISl 3I0POBBS

23

Kucnopon

Ypok ycBoeHUs
HOBBIX 3HAHUH

XapakTepHu3yrT 030H, KaK aJUIOTPOIHYIO MOANGDHUKALINIO KACIOPO/a.
OnHCHIBAIOT (1)I/I3I/I‘ICCKI/IC U XUMHWYECCKHE CBOﬁCTBa, IMOJIYUYCHHUE U
NPUMEHEHHE KHUCIIOPO/Ia C UCIIOIb30BAaHUEM PYCCKOTO (POIHOTO) sI3bIKa
U S3bIKa XUMHH.

YcranaBauBaroT IMPUYIUHHO-CJICACTBCHHBIC CBA3U MCKIY q)HSPI‘IeCKI/IMI/I
CBOWCTBaMH KUCJIOpOJA U criocobaMu ero coomupanust. [IpoBosT,
HaOJIIOAAIOT U ONHMCHIBAIOT XUMHYECKUH IKCIIEPUMEHT TI0 TTOIYYEHHIO,
COOMPAHMIO U PACIO3HABAHHIO KUCIOPO/Ia C COOIIOICHUEM TIPAaBUIT
TEXHUKH 0€301MaCHOCTH

24

1. p.Ne3 «Ilomyuenue, coObupanue
U pacrio3HaBaHKE KUCIOPOAa»

YPpOoK NpakTUKyM

PaboTaroT ¢ mabopaTopHBEIM 000PYAOBAHHEM M HArPEBATEILHBIMHU
puOOpaMu B COOTBETCTBUU C MPABHIIAMHU TEXHUKH 0€30TIACHOCTH.
BremonnstoT npocrefinme npuémsl oOpaiieHus ¢ 1a00paTOpHBIM
obopymoBaHHEM: cOOMPATh MPUOOP AJIS TOTYUESHHUS T'a30B, IPOBEPITH
€ro Ha FTepMETUYHOCTh U UCIIOIH30BATh IS OTYUYSHHS KHCIOPOIA.
CoOuparoT KUCIOPOA METOIOM BBITECHEHHUS BO3yXa U PACIIO3HAIOT
ero. HaGmrogaror 3a cBOMCTBaMU BEIIECTB U SBJICHUSIMH,
IIPOUCXOAAININMHU C BEUHICCTBAMHU. ONHUCEHIBAIOT XUMUYECKUHA
HKCHEPHUMEHT ¢ HIOMOUIBIO ECTECTBEHHOTO (PYCCKOTO MIIM POJTHOTO)




SI3BIKA M S3bIKa XUMHUU. COCTaBIISIIOT OTYET 110 pe3ylbTaraM
IMPOBCACHHOT'O SKCIICPUMCHTA

25

Oxcuapl

Ypok-uccinenoBaHue

BrIensioT cyIecTBeHHbIC TPU3HAKN OKCUIOB. J[atoT Ha3BaHUS
OKCHIIOB 110 UX (popMyitaMm. CoCcTaBISIOT (GOPMYITBI OKCHIIOB TI0 HX
Ha3BaHUSAM. XapaKTEPHU3YIOT TaKUX MPEICTABUTEIICH OKCUIOB, KaK
BOJIa, YIJICKHUCIIBIN T'a3 M HeTani¢Has U3BeCTh

26

Bonopon

Ypok ycBoeHus
HOBBIX 3HAHUN

XapaxkTepu3yoT COCTaB MOJEKYJIIBI, PU3NIECKHE U XUMHUIECKHE
CBOWCTBA, MOJIyYE€HHUE U IPUMEHEHNE BOJIOPO/Ia. Y CTaHABIMBAIOT
MPUYUHHO-CIICJICTBCHHBIC CBS3HM MEX 1Y (PU3NUCCKHUMH CBOMCTBAMU U
croco6aMu coOUpaHus BOJIOPOIa, MEKIY XUMUYECKIMH CBOMCTBAMHU U
€ro IPUMEHEHHEM.

27

ILp. Ne4 «Ilomyuenmue,
coOupaHKe U paclio3HaBaHUE
BOJIOPOJIa»

YPpOK-IpakKTUKYM

PaboTaroT ¢ mabopaTopHBEIM 000PYAOBAHHEM M HAaIpPEeBaTEILHBIMHU
mpuOOpaMu B COOTBETCTBUU C MTPABHJIAMHU TEXHUKH 0€30TIaCHOCTH.
BBINONHSAIOT NpocTeIme nprueMbl 00paIieHus ¢ JIA00paTOPHBIM
o0opymoBaHHEM: COOMpATEL MPHOOP VTS IMOTYICHHUS Ta30B, IPOBEPSTH
€ro Ha FTepMETUYHOCTh U UCIIOJIB30BATh JUIS MOJYyUYSHUsI BOAOPO/Ia.
CoOuparoT BOJOPO METOIOM BHITECHEHHS BO3yXa U Paclo3HaloT ero.
HaOmronaroT 3a CBOWCTBAMY BEILIECTB U SIBICHHSIMU, TPOUCXOSIIMH C
BeriecTBaMu. ONMUCHIBAIOT XUMUYECKUN SKCIIEPUMEHT C TTOMOIIBIO
€CTECTBEHHOT0 (PYCCKOTO MJIM POJTHOTO) SI3bIKA M S3bIKA XMMHHU.
CoCTaBJISIFOT OTYET TI0 pe3yabTaTaM MPOBEICHHOTO SKCIIEPUMEHTA

28

Kucmorer

Ypok ycBoeHus
HOBBIX 3HAHUI

AHanu3UpyOT COCTaB KHUCJIOT. Pacmo3HarT KHUCIOTHI C IOMOIIBIO
WHAMKATOPOB. XapaKTepU3yIOT APEACTAaBUTENIeH KHCIIOT: COJITHYIO U
CepHyI0. XapakTepH3yl0T PacTBOPUMOCTb COEIUHEHHH C IOMOIUIBIO
Ta0JIUIBI PACTBOPHMOCTH.

YcTaHaBnuBalOT MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXAY CBONCTBAMU
COJISTHOM M CEepHOM KHCJIOT M 00JIACTSIMU WX MPHUMEHEHHUSI.

29

Conn

Ypoxk-ucciieioBaHue

XapakTepu3yIoT COM KakK MPOIYKTHl 3aMELIeHUsS BOJOPOJa B KHCIOTE
Ha MeTaJul. 3anmuchIBaOT (GOPMYIbI colieil 1o BaneHTHOCTH. HaspiBaror
COoJIK TI0 (hopMyJiam.

Hcnonp3ytoT Tabiwily pacTBOPHMOCTH JUISI XapaKTEPUCTHKH CBOWCTB
conelt. [IpoBogsaT pacu€rel mo dhopmynam conent

30

KomnuectBo BCIICCTBA

Ypok-uccienoBanue

OOBACHSIOT YTO TaKOE KOJMUYECTBO BELIECTBA, MOJIb, IOCTOSIHHAS
ABorajgpo, MoIsIpHas Macca.

31

Pemenue pacueTHbIX 3aa4

YPpOK- IpaKTUKYM

PemraroT 3amaum ¢ MCIIOIB30BaHUEM ITOHATHI «KOJTHYECTBO BC€IOICCTBA,
«MOJISIpHAasg Macca», «IOCTOAHHAA ABora;[po

32

ModsipHbIii 00BEM ra3000pa3HBIX
BEILIECTB

Ypok ycBoeHus
HOBBIX 3HAHUI

OOBSICHAIOT, YTO TAKOE MOJISIPHBIA 00BhEM Tra30B, HOPMAJIBHEIE YCIIOBUSI.
PemaroT 3amaun ¢ HCTIONB30BaHUEM MTOHATHH «KOJUIECTBO BEIIECTBAY,
«MOJISIpHAST Maccay, «MOJISPHBIA 00BEM ra3oBy, «IIOCTOSTHHAS
ABoragpoy.

33

PacuyéTrl no XUMHYECKUM
YpaBHEHUSIM

Ypok ycBoeHus
HOBBIX 3HAHUI

34

PacuéTtel Mo XUMHYECKUM

YOk - IpakTHKyM

XapakTepu3yroT KOJTMYECTBEHHYIO CTOPOHY XUMHUYECKUX OOBEKTOB U
IIPOLECCOB. PemaroT 3aa4n ¢ UCIIOJIB30BAHUEM ITOHATHH «KOJIUYECTBO
BEIIECTBA», «KMOJIIPHASI Maccay, «MOJISIPHBIN 00BEM ra30B»,




YpaBHEHUSIM «TIOCTOSTHHAsT ABOTaIpoO»
35 Boma. OcHoBanust Ypok-uccinenoanue | OOBICHSIIOT, YTO TAKOE «OCHOBAHUSY, «IICIIOUN», «KAYeCTBEHHASL
peakiusy, «uHAnKaTop». KimaccuuupyoT ocHOBaHHS 110
PacTBOPUMOCTH B Bozie. OTIPeeNsfoT IPHHAIEKHOCTH
HEOPraHMYECKHUX BELIECTB K KJIACCY OCHOBaHHUHU 1O opMyIe.
XapakTepu3yroT CBOWCTBA OTAEJIbHBIX TPEACTABUTENIEH OCHOBAHMUI.
Hcnonp3yroT Tabnuily pacTBOPHUMOCTH TSI OTIPEACITICHHS
pPacTBOPUMOCTH OCHOBaHUH.
36 PactBopsl. MaccoBas gons VYpok pemenns 3agad | OOBSICHAIOT, YTO TAKOE «MacCcOBasi JI0JIS1 pACTBOPEHHOTO BELIECTBAY.
pacTBOPEHHOTrO BEILLIECTBA Y cTaHaBIWBAIOT aHAJIOTHU ¢ 00BEMHOM J10JIel KOMIIOHEHTOB T'a30BOH
cMmecH. PermaroT 3a1aun ¢ UCTIONB30BAaHUEM TIOHATHI «MaccoBast JOIs
SIIEMEHTA B BELIECTBEY, «MacCOBas A0JISI PACTBOPEHHOTO BEIIECTBAY,
«o0BeMHas1 OIS Ta3000pa3HOTO BELIECTBAY
37 ILp. Ne 5 «[IpuroToBienue YPOK - IpakTUKyM PaGoraror ¢ maboparopHsiM 000pyIOBAaHHEM U HArpeBaTEILHBIMU
PacTBOPOB COJICH C UX 3aJaHHOH nprOOpaMu B COOTBETCTBHH C MIPABUIIAMU TEXHUKHA 0€30IIaCHOCTH.
MaccOBOH JOJEH» BeimonHs0T npocteiiiue npueMsl o0palleHus ¢ 1abopaTopHbIM
000pyIOBaHUEM: ¢ MEPHBIM ITMIIMHAPOM, ¢ BecaMu. HaOmromaroT 3a
CBOICTBaMH BEIIIECTB U SBICHUSMH, IIPOUCXOISAIINMH C BEIIECTBAMH.
OnuCHIBaOT KCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH
POJTHOTO) SI3bIKA ¥ s13bIKAa XUMHW. COCTaBISIOT OTYETHI 110 pe3yIIbTaTaMm
MIPOBEJICHHOTO SKCIIEPUMEHTA
38 O60011eHre U cHCTEMaTU3AIHS Oo6o6marommii ypok | O000MIAIOT ¥ CUCTEMATU3UPYIOT CBOM 3HAHMS TI0 TeMe: «BakHeiiue
3HaHUH 10 Teme: «BakHelme MpeJICTaBUTENN HEOpraHMIeCKnX BenlecTB. KonmmuecTBeHHbIE
MIPEICTaBUTENIN HEOPTAaHUIECKUX OTHOIICHUS B XUMUW». [ [pUMEHSIOT Ha MPaKTHKe paHee U3YIeHHBIH
BeniecTB. KonnyecTBeHHbIE MaTepuai, padoTas Mo TpyInam ¢ 3aJaHUsIMHA Pa3HOTO YPOBHS
OTHOIIIEHUS] B XUMUI» CJIOXHOCTH
39 K.p.Ne2 no reme: «Baxkneiimue YPOK — KOHTPOJIS [MpuMeHsIIoT Ha IPaKTUKE paHee U3y4YeHHBINH MaTepual, paboTtas 1mo
MPEICTAaBUTE]IN HEOPTaHUUECKUX 3HAHUU IpyIIaM ¢ 3aJaHUSIMU Pa3HOT'O YPOBHS CJIIOKHOCTH, BITOJIHSIOT
BemiecTB. KonmuecTBeHHBIE KOHTPOJIEHYIO paboTy.
OTHOIIICHUS B XUMUN»
OcHOBHBIE KJIACCHI HEOPpraHnyeckux coegunennii (10 u)
40 Oxkcuppl: knaccuduxanus u Ypok ycBoeHus OOBSICHAIOT YTO TAKOE HECOJIE0Opa3yIOIIe OKCHIBI, COIE00pasyIomIue

CBOMCTBa

HOBBIX 3HAHUN

OKCH/Ibl, OCHOBHBIE OKCHJIbI, KHCIIOTHBIE OKCH/IBI. XapaKTepH3yIOT
o01re XUMHYECKre CBOWCTBA COIE00Pa3yIOMIMX OKCHIOB (KHCIOTHBIX
1 0CHOBHBIX) COCTaBIISIOT YpaBHEHHS PEAKLUH C y4aCTHEM OKCUIOB.
HabmronatoT v ONMUCHIBAIOT PEAKLUH C Y4aCTHEM OKCHIOB C TOMOILBIO
€CTECTBEHHOTO (PYCCKOTO HJIA POJTHOTO) SI3bIKA U S3bIKA XMMHH.
[TIpoBOAAT OMBITHI, MOATBEPKAAIOIINE XUMUUECKHUE CBOMCTBA OKCHJIOB
¢ coOJI0IeHNEM IPaBUII TEXHUKU 0€30IaCHOCTH




41

OcHoBaHus: Kiaccupukarms u
CBOWCTBa

Ypok-uccinenoBaHue

CocCTaBisIIOT ypaBHEHUS peakluii ¢ yuacTueM ocHoBanuil. Habmronatot
Y OTIMCBIBAIOT PEAKIMH C yYACTHEM KHCJIOT C TOMOIIBIO €CTECTBEHHOTO
(pyccKoro wim pogHOro) s3bIKa U A3bIKa XUMUH. [IpOBOAST ONBITHI,
MOATBEPXKJAIOIINE XMMUYECKIE CBOMCTBA OCHOBAHMIA, C COOIIOJICHUEM
MPaBUIJI TEXHUKH 0€30MaCHOCTH

42

Kucnoter. Kimaccnduxarms
KHUCIIOT

Ypok ycBoeHus
HOBBIX 3HAHUI

43

CBOICTBaA KUCIIOT

KomOunmpoBaHHbIi
YpoK

XapakTepu3yloT 00Ire XUMU9IecKie CBOicTBa KHCIOT COCTaBISIOT
YpaBHEHUS PEAKIUHN C y4aCTHEM KUCIOT.

HaOimroatoT ¥ OIMCHIBAIOT PEAKIIUU C YIaCTHEM KHUCIIOT C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIM POJTHOTO) SI3bIKA U A3BIKAa XMMHUMU.
[IpoBOIAT OIBITHI, MOATBEPKIAIONINE XUMUUECKUE CBOWCTBA KUCIOT, C
COOJTFOICHUEM TIPaBUJI TEXHUKH 0€301aCHOCTH

44

Knaccudukamnms coneit

Ypok ycBoeHus
HOBBIX 3HAaHUU

PasnuuaroT nmoHsTHs «CPEOHUE COJIN», KKUCJIBIE COJINY, KOCHOBHBIC
COJIN).

45

CBolicTBa coJeit

KomOuHMpoBaHHbBIH
YPOK

XapakTepusyroT 00IIrue XUMUYECKIe CBOMCTBA colieli. COCTaBIISIFOT
YpaBHEHUS PEAKIINI C yJacTHeM cojieii. HaOmomaroT 1 onmuchIBarOT
PEaKIuy ¢ y4acTHEM COJIeH ¢ MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIH
POIHOTO) S3bIKA U S3bIKA XMMUU. [IpOBOAAT OMBITHI, TOATBEPKAAIOIINC
XUMHYECKHE CBOMCTBA COJIEH C COOIIOIEHUEM TIPABUII TEXHUKA
Oe3omacHOCTH

46

I'eneTnueckas CBsA3b MEKIY
KJIacCaMH HEOPraHWYECKUX
BEIIECTB

Ypok ycBoeHHs
HOBBIX 3HAaHUU

XapaKkTepusyroT IOHATUE «TEHETUYECKUH psi». VILIoCcTpupyoT
TEHETUYECKYIO B3aMMOCBSI3b MEXKy BEILIECTBAMMU:

MIPOCTOE BEIIECTBO — OKCUJ — I'MIPOKCHI — COJIb. 3aIIUCHIBAIOT
YPABHEHUS PEAKLUI, COOTBETCTBYIOLIUX TOCJIEI0BATEIBHOCTH
(«enoyke») mpeBpalleHnii HeOpraHMYECKNUX BELIECTB Pa3IMYHBIX
KJIACCOB.

47

ILp. Ne 6 «Pemenne
OKCIICPUMCHTAJIIBHBIX 3a1a4»

YPpOK - IPaKTUKYM

VYuyarcs oOpamarhes ¢ 1abopaTOPHBIM 000PYIOBAHUEM H
Harpe€BaTCJIbHbBIMU HpI/I60paMI/I B COOTBETCTBHU C ITpaBUJIaMU TEXHUKH
0€301acHOCTH, PACIIO3HABATh HEKOTOPHIC aHHOHBI U KATHOHBI.
Ha6mroaroT cBo#cTBa 3JCKTPOIUTOB U MPOUCXOIAIINAE C HUMH
sBiieHns. HaOmoqaroT U OMMCHIBAIOT PEAKITHH C YUACTHEM
AIIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POIHOTO)
SI3bIKA W 3bIKA XUMUH. POPMYITUPYIOT BBIBOBI IO Pe3yyibTaTaM
MIPOBEIEHHOr0 SKCIIEPUMEHTA

48

O000111EHE U CHCTEMATH3ALIMS
3HaHuM 110 TeMe: «OCHOBHEIE
KJIACCHl HEOPTaHMYECKHUX
COCOUHCHHIDY

O6o0bmaromuii ypok

O0600MmIa0T ¥ CUCTEMATU3UPYIOT CBOU 3HAHMSI 110 TeMe: «OCHOBHEIE
KJIACCHl HEOPTaHUYECKUX COSUHEHUI». [[pUMEHSIOT Ha TPaKTHKE
paHee U3YYCHHBI MaTepua, padoTas Mo rpymnaM ¢ 3aJaHAIMU
Pa3HOTo YPOBHSI CIIOKHOCTH

49

K.p. Ne3 1o teme: «OcHOBHBIE

YPOK — KOHTpOJIs

[TpuMeHSIIOT Ha MPAaKTUKE paHee U3y4YeHHBI MaTepual, paboTas 1mo




KJIaCChl HEOPTAaHMUICCKHUX
COETUHEHUIY

TPYyIIaM ¢ 3aJaHUsIMU PA3HOTO YPOBHSI CIIO)KHOCTH, BBITTOJIHSIOT
KOHTPOJIBHYIO PadoTy.

IMepuonuyeckuii 3axkoH u [lepuoauyeckasi cucreMa xumnueckux i1emeHToB JI. 1. MenneneeBa u crpoeHue atoma (8 4)
50 EctecTBennbie cemericTBa Ypok ycBoeHUs OOBACHSIOT TPU3HAKH, ITO3BOJISIONTHE O0BEAMHITE TPYITITHI
XUMHUYECKHX 3JIEMEHTOB. HOBBIX 3HAHUU XMMHMYECKUX 3IEMEHTOB B €CTECTBEHHbIE ceMelicTBa. PackpriBaroT
AMdoTepHOCTD XUMHUYECKUHA CMBICIT (3THMOJIOTHIO) Ha3BaHUI €CTECTBCHHBIX CEMEHCTB
ApPTyMEHTHPYIOT OTHOCHTEIHHOCTh Ha3BAHHS HHEPTHBIE Ta3bD»
OOBACHSIOT 4TO Takoe «amMpoTepHble coennHeHus». Habmonarot n
ONMCHIBAIOT PEeaKLUi MEXKIY BEIIECTBAMH C TIOMOLIBIO PYCCKOIO
(pomHOTO) sI3BIKA | A3BIKA XUMHUU. XaPaKTEPU3YIOT JBOUCTBEHHBIH
XapakTepe CBOWCTB aM()OTEPHBIX OKCHIOB U TUAPOKCHAOB. [IpoBoasT
OTIBITHI MO MOJTYYEHHIO U MTOATBEPIKICHUIO XUMHUUECKHUX CBOMCTB
aM(OTEpHBIX OKCHUIOB U THAPOKCUIOB C COOIIOCHUEM PABUI
TEXHUKHU 0€30MaCHOCTH.
51 OtkpsiTue /1. . MenneneeBbiM Ypok ycBoeHus PaznuyaroT ecTecTBEHHYIO U HCKYCCTBEHHYIO KITaCCH(HUKAIINY.
[Tepuoauueckoro 3akoHa HOBBIX 3HAHUH AprymeHntupyioT oTHeceHue Ilepuoaudyeckoro 3akoHa K €CTeCTBEHHOMN
Kiaccuduranuu. MoaenupyloT XUMHUYECKIe 3aKOHOMEPHOCTH C
BEIJIETICHHEM CYIIECTBEHHBIX XapaKTePUCTHK 00bEKTa U
NpeCTaBIeHUEM UX B IPOCTPAHCTBEHHO-TPa()UIECKO WIIN 3HAKOBO-
CHMBOIIMYECKOU (hopMe
52 OCHOBHBIE CBEACHHUS O CTPOECHUU Ypok ycBoeHus OOBSICHAIOT YTO TAKOE «IIPOTOHY», KHEUTPOH», «ITEKTPOHY,
aTOMOB. HOBBIX 3HAHUH «XUMHUYECKHH AIIEMEHT», «MaccOBOM 4ncioy. OMHUCHIBAIOT CTPOSHHE
sJipa aToMa ucnois3ys [leproanyueckyro cucteMy XUMHYECKUX
anemenToB [I. 1. Menneneesa. [lony4aroT nH(DOpMAINIO IO XUMHU U3
Pa3IMYHBIX UCTOYHUKOB, aHAIU3UPYIOT €€.
53 CrtpoeHue 371eKTPOHHBIX YPOBHEN VYpoxk-uccienosanue | OOBICHSIOT YTO TAKOE IEKTPOHHBIH CIIOM MM YJHEPTreTHIECKUI
aTOMOB XMMHUYECKHX 3JIEMEHTOB ypoBeHb. COCTaBIISIIOT CXEMBI pacpeieNieH s 3JIeKTPOHOB IO
Ne«Nel-20 B Tabmune . U. AJIEKTPOHHBIM CJIOSIM B DJIEKTPOHHOM 000JI0UKe
MeneneeBa.
o4 ITepuonnueckuii 3aK0H VYpoxk-uccinenosanue | PackppiBaioT (hU3NUECKUI CMBICIT: MOPSAKOBOIO HOMEpa XUMUIECKOTO
. Y. MenaeneeBa u CTpOCHHE 3JIEMEHTa, HOMEPA MepUoJia U HOMEpa IPYyMIbL.
aToMa OOBACHSIOT 3aKOHOMEPHOCTH U3MEHEHHS METAJNTUUYECKUX U
HEMETAJUTMYECKUX CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COETUHEHHUN B
MEePUOAAX M IPYTIIax
55 XapakTepucTHKa XUMHUYECKOTO VYpoxk-uccienoBanue | XapakTepU3yIOT XUMHUYECKHE 3JIEMEHTHI 1—3-T0 MeproJI0B M0 UX
DJIEMEHTA HAa OCHOBAHUU €0 nosioxkeHuto B [lepuonnueckoil cucteme XuMHYECKUX 31eMeHToB /1. U.
nosioxkeHus B Ilepuoaudeckoi MenneneeBa. ApryMEHTUPYIOT CBOMCTBAa OKCHJIOB U THAPOKCUAOB
CHCTEME METAJIJIOB ¥ HEMETAJIOB OCPECTBOM YPaBHEHUN pEAKIINH
56 XapaKkTepucTHKa XUMHUIECKOTO Y PpOK-TIpaKTUKYM

QJICMCHTA Ha OCHOBAHHH €TI0

nonoxenus B [lepuonuyeckoit




CUCTCMC
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3nauenue [lepuonnueckoro 3akoHa
u [leproarueckoit CUCTEMBI
XAMHYECKHX dj1eMeHToB /1. 1.
MeHnpeneeBa

Ypok-uccinenoBaHue

OnpexnensroT UCTOYHUKY XUMHUYecKoi nHpopmanuu. [lomxydator
HE00X0IUMYI0 HH()OPMALIMIO U3 PA3IMYHBIX HICTOYHUKOB, aHAIU3UPYIOT
e€, opopMIIIOT MHGOOPMALMOHHBIA NPOAYKT, IPE3CHTYIOT €ro, BELyT
Hay4YHYIO TUCKYCCHIO, OTCTaUBAaIOT CBOIO TOUKY 3PEHUS

Xumuueckasi cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHBIE peakuun (11 )
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HMonnas xumudeckas CBsI3b

Ypok-uccienoBaHue

OOBACHSIOT 9YTO TaKOE HOHHAS CBSI3b, HOHBI. XapaKTEePU3YIOT MEXaHU3M
o0Opa3oBaHust HOHHOH CBs3U. COCTABIISIFOT CXEMbl 00pa30BaHUsl HOHHOM
cBs3u. Mcnonb3ytoT 3HakoBoe MojieniupoBanue. OnpeIensoT THIT
XUMHYECKOH CBs3H 10 hopMyie BemecTBa. [IpuBosIT MpuMepsI
BEIIIECTB C MIOHHOM CBSI3bI0. Y CTAHABIMBAIOT NMPUYNHHO-CJIEACTBEHHbBIE
CBsA3H MCXKAY COCTaBOM BEIICCTBA U BUAOM XHMI/I‘ICCKOﬁ CBs3H, MC)KIIy
MOHHOM CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA, MEXKIY
KPUCTAIUTMYECKUM CTPOCHHEM BEIIIECTBA U €r0 GU3NIECKIMH
CBOIiCTBaMU
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KoBanenTHas xumMuieckas CBs3b

Ypok-uccienoBaHue

OOBICHSIOT, YTO TAKOE KOBAJIEHTHAS CB3b, BAJIEHTHOCTEL. COCTABIISIIOT
CXeMBI 00pa30BaHUs KOBAJICHTHOMN HETIOIIPHON XUMHUYECKON CBSI3H.
Hcnone3yroT 3HaKOBOE MOJIENIPOBAHNE.

OnpeaessroT THIT XUMUYECKOU CBSI3H M0 (hopMyJie BEIeCTBa.
[TpuBOAT MpUMEPHI BEIIECTB C KOBAJICHTHOM CBA3bI0. Y CTAHABIMBAIOT
MIPUYUHHO-CIIEJICTBEHHBIE CBS3H MEXK/y COCTABOM BEIIECTBA U BHIOM
XUMHYECKOUN CBsA3U, MCKIY KOBaJICHTHOM CBSI3BIO U KPUCTAJUINYECKUM
CTPOEHHEM BEIIECTBA, MEKIY KPUCTAJUIMYECKUM CTPOEHUEM BEIIECTBA
1 ero (PU3NIEeCKUMHU CBOMCTBAMHU
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KoBanenthas noJsipHas
XUMHUYCCKas CBA3b

ypOK-I/ICCJ'Ie):[OBaHI/IG

OOBSICHAIOT, YTO TaKOE KOBAJICHTHAS MTOJIIPHASI CBS3b,
ANIEKTPOOTPUIIATEIBHOCTh, BO3TOHKA WK cyOonumanusi. COCTaBIsIOT
CXeMBbI 00pa30BaHUsI KOBAJICHTHOH MOJIIPHON XHMHUYECKOH CBSI3H.
Hcnonb3yoT 3HAKOBOE MOJETUPOBAHKE. XaPAKTEPUIYIOT MEXAHU3M
00pa3oBaHuMsI MOJIAPHON KOBAJICHTHOH CBsi3u. ONPeNesstoT THIT
XMMHUYECKOM CBsi3U 1o popmysie BemecTa. [IpuBoIsT mpuMepshl
BELLECTB C KOBAJICHTHOM MOJIIPHOM CBS3bIO0. Y CTAHABIUBAIOT
MPUYUHHO-CIIEZCTBEHHBIE CBA3HM MEX/1y COCTABOM BEIIECTBA U BUJIOM
XUMHYECKOH CBA3H, MEX/Ty KOBaJICHTHOH CBS3BIO M KPUCTAILTMYECKUM
CTPOEHHUEM BELIECTBA, MEXKY KPUCTAUNIMUECKUM CTPOEHUEM BEILIECTBA
u ero ¢pusnueckumu cBoricTBaMu. CocTaBIsIOT HOpMyIIbl OMHAPHBIX
COEIMHEHUH 110 BaJICHTHOCTH M HAXOJAT BAJCHTHOCTH 3JIEMEHTOB TI0
(dbopMyJie OMHAPHOTO COSAMHEHUS.
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Meramindeckass XUMHYECKas CBSI3hb

Ypok-uccinenoBaHue

OOBSICHSAIOT, YTO TAKOE METAJNINYECKasl CBSI3b.

CoCTaBISIOT CXEMBI 00pa30BAHIS METAITNIECKOM XUMUIECKOM CBSI3H.
Hcnonp3oBaTh 3HAKOBOE MOJICIIMPOBAHUE. XapPaKTEPU3YIOT MEXaHU3M
00pa30oBaHMsI METAITHIECKOM CBSI3U.




OrnpeaensroT THIT XUMUIECKOH CBSA3H 10 popMyie BemecTsa. [IpuBomst
MIPYMEPHI BEIIECTB C METAUNIMYECCKOHN CBS3bI0. Y CTAaHABIMBAIOT
MIPUYIMHHO-CJICICTBEHHBIE CBS3H MEXKIy COCTABOM BEIIECTBA M BHIOM
XUMHUYECKOMN CBSI3U, MKy METAJTMYECKOU CBA3BIO U
KPUCTAJUIMYECKUM CTPOCHHUEM BEIIECTBA, MEXAY KPUCTAIINYECKUM
CTPOSHHUEM BEIIECTBA U er0 (PU3NIECKUMU CBOMCTBAMHU.

62 CreneHp OKHCIEHUS Ypok ycBoeHHS OOBACHSIOT YTO TAKOE «CTETIEHb OKUCIICHUS», «BaJICHTHOCTHY.
HOBBIX 3HaHUI CocTtaBnsoT ¢GopMyNbl OMHAPHBIX COCIWHEHWH HAa OCHOBE OOIIETo
croco0a WX Ha3BaHH.
CpaBHMBAIOT BaJICHTHOCTb W CTENEHb OKHCJICHHUS. PaccunThIBarOT
CTENEHHU OKUCICHHA 110 GOopMyJIaM XMMUYIECKHX COCTMHEHHM
63 OKuCIUTENHHO- Ypox ycBoeHus OOBACHSIOT YTO TaKOE€ OKUCIUTENHFHO-BOCCTAHOBUTENLHBIE PEaKLIUH,
BOCCTaHOBHUTEJIbHBIE PEAKLIUH HOBBIX 3HAHHN OKHCIIUTENb, BOCCTAHOBHUTEIb, OKUCIICHHE, BOCCTAHOBJICHHE.
KnaccuduuupyoT XUMHYECKHE PeakuMid M0 NMPHU3HAKY «U3MEHEHHE
64 OKHCIUTETHHO-BOCCTAHOBUTENBHBIE | YPOK - IPAKTHKYM | CTEHEHEH OKHMCIICHHS DJIEMEHTOB.
peakun OnpenenstoT OKUCIHUTENb U BOCCTAHOBHUTEINb, POIECCH OKHUCICHUS H
BOCCTaHOBJICHHUSI.
65 O06001menne u cucTeMaTH3aIus O6o6matonuit ypok | O600mAOT 1 CUCTEMAaTU3UPYIOT cBou 3HaHUS 10 Teme: «I13 u IICXD»
3Hanuil no temam: « I3 u IICXO» u u «Ctpoenue Bemecta. OBPy». IIpuMeHsIOT Ha NpaKkTHKE paHee
«Ctpoenue Bemectsa. OBP» W3YYCHHBINM MaTepual, padoTas 1o IPyInaM ¢ 3aJaHUIMHU Pa3HOTO
YPOBHSI CJIOKHOCTH
66 KonTponbsHas pabora o Temam: Ypok — koHTpOnst | [IpUMeHSFOT Ha IpaKTHKE paHee U3ydYeHHBIH MaTepuall, paboTas mo
«13 u [ICX2» u «Ctpoenue 3HaHUMI rpyImaM ¢ 3aJaHUsIMU Pa3HOIO YPOBHS CJIIOKHOCTH, BBIIOJIHSIOT
Bemiectsa. OBPy» KOHTPOJIBHYIO paloTy.
67 Pemenue pacyeTHbIX 3a1a4 VYpok - npakTukyM | PemaroT pacuerHsle 3a/1auu.
68 ITpomexxyToUYHasK aTTeCTaLus VYpok — koHTponst | [IpuMEHSIOT Ha IpaKTHKE paHee U3yYeHHBI MaTepual, padboTas o
3HaHUUI rpymIaM ¢ 3aJaHUSIMHA pa3HOI'0 YPOBHS CJIIOKHOCTH, BBITIOJHSAIOT
KOHTPOJIBHYIO PaboTy.
KanennpapHo-temaTuueckoe IJIaHUpOBaHMe, 2 Yyaca B HeJeJI10, Bcero - 68 yacos
9 KJIace
Ne n/m Hara Tema ypoka dopma Bunsb! yueOHoii 1esiTeIbHOCTH
ILnan DakT OpPraHu3aluu
YPOKa
IloBTOpenne n 0000meHue cBeeHNI MO Kypcy 8 kiacca. Xummudeckne peakuuu (5 9)
1 Knaccudukanus HeopraHU4eckuX | YpPOK YCBOSHHS | XapaKTepU3yHOT OKCHJIbI, THIIPOKCHUIIBI (OCHOBaHMS, aM(oTepHbIe

BCLICCTB U UX HOMCHKJIATYypa

HOBBIX 3HAHUN

THIPOKCHIBI, KUCJIOPOACOAEPIKAINE KUCIOTHI) U COJIH I10 IUIaHy: COCTaB,
crocoObl 00pa30BaHus Ha3BaHUM, XapaKTEPHbIE CBOWCTBA U MOJIyYCHHE.
KnaccupuuupyroT oKCubl, THAPOKCHIBI (OCHOBaHUS, aMOTEpHbIE
THIPOKCHUIBI, KHCIOPOJCOAEP KAINE KHCIOTHI) U COJIU 110 Pa3IUnYHbIM




MpU3HaKaM. Ydarcs MOJITBEPKAaTh XapaKTePUCTUKY OTAETHHBIX
MIPEACTABUTENCH KIIACCOB HEOPTaHMUECKUX BEILECTB YPABHCHUSIMU
COOTBETCTBYIOLINX PEeaKIUiA. PaCKphIBAIOT B3aHMOCBSI3b MEKIY
KJIACCAMH HEOPTaHWYECKUX COCTMHEHNH, KaK TeHETHIECKYIO

Krnaccudukarus XuMU4ecKux

pCaKHI/Iﬁ 110 pa3IMYHbIM

OCHOBaHHAM

Ypok ycBoeHHs
HOBBIX 3HAHUI

OOBSICHIIOT MOHITUS «XUMHYCCKAS PEAKIIHS», «PEaKIIUU COCTUHCHUS,
«PEaKIIUU Pa3IOKEHUSI», «PEAKIIUN OOMEHAY, «PEaKIUHU 3aMEIICHUS,
«peaknuy HeUTpan3alum, «9K30TePMUIECKUE PEaKIui,

Bxonnast quarsoctuyeckast

pabota

YPpoK KOHTPOJIA
3HAHUU

«QHJOTEPMHUYECKHE PEAKIINN», «OOpaTHMbIE pEaKInmy, «HeoOpaTuMble
pPeaKImy», KOKUCIUTEIHHO-BOCCTAHOBUTEIILHBIE PEAKITII,
«TOMOTEHHBIE PEaAKIUIY, «TETEPOrCHHBIC PEAKIIUN», «KATATUTUIECKUE
peaxium», «HeKaTATUTHIECKIE PEAKIIINy», «TeII0BOi 3(hdexT
XUMHYECKOU peakiumy. KitaccupuupyroT XuMHUYeCKUe PeakIuy 1o
pasIuYHBIM OCHOBaHUSM. ONpeesiOT OKUCIUTENb U BOCCTAHOBUTED,
MPOIIECCHI OKUCIIEHUS 1 BOCCTAHOBIICHUSI.

HabmoatoT 11 ONHCHIBAIOT PEaKIIU MEXKIY BEIIECTBAMHU

ITonsiTHe 0 ckopocTH

XHMHUYECKON PEaKIIUU.

Ypok —
HCCIIe/IOBaHNE

OOBSACHSIOT YTO TAKOE «CKOPOCTh XUMHUYUCCKOMN PEaKIumy.
IAPTYMEHTUPYIOT BBIOOD SIMHUI] U3MEPEHUS. Y CTAHABIIMBAIOT TPUYHUHHO-

Kartanus

CJICZICTBEHHBIE CBS3U BIMSHUA PA3IUUHBIX (DAKTOPOB Ha CKOPOCTh
XMMAYeCKHUX peakunii. HabnromaroT v OMUCHIBAIOT PeaKkui MEXITY
BELIECTBAMHU C TIOMOIIBIO PYCCKOTO (POIHOI0) SI3bIKA U SI3bIKA XUMUH.
[IpoBOAST OMBITHI, NOATBEPKAAOLINE 3aBUCHMOCTD CKOPOCTH
XMMUYECKOHM peakluy OT pa3IuyuHbIX (hakTopoB

XumMnue

CKHe peaknnu B pactopax (10 u)

DIEeKTPOIUTHYECKAS
JIUCCOIIHAITHSI

Ypok -
WCCIIeIOBaHNE

XapakTepu3yroT NOHATHS «IJIEKTPOJIUTHYECKAS TUCCOLIMAIUSY,
«IIEKTPOJIUTBLY, «HEIEKTPOIUTED). Y CTAHABIMBAIOT IPUUUHHO-
CIIEJICTBEHHBIE CBS3H MEXy MPUPOJAON SJEKTPOJIUTA U CTEIICHBIO €ro
JIUCCOLIMAlMU. Y CTaHABIUBAIOT NPUUUHHO-CIIEJICTBEHHBIE CBSA3U MEXKIY
THUIIOM XMMHYECKOU CBSI3U B AJIEKTPOJIUTE U MEXaHU3MOM €TI0
JYCCOIUAlIMU.

OCHOBHBIE TOJIOKEHUS TEOPUH

AIIEKTPOIUTHYECKON
muccormarmu (TO]1)

Ypok ycBoeHHs
HOBBIX 3HAaHUU

XapakTepu3yIoT MOHATHS «CTETEeHb AUCCOIMALNNY, «CUIbHBIE
JIIEKTPOJIUTBIY, «CIIA0bIE AIEKTPOIIUTHIY, KATHOHBD), «AHHOHBD,
KHUCIIOTBI», «OCHOBAaHUM», «con». COCTaBISIIOT ypaBHEHUS
ANEKTPOIUTUIECKON JUCCOLMALIMY KUCIIOT, OCHOBAaHUI U COJIEH.
NnmoctpupyroT npruMepamMu OCHOBHBIE MTOJIOKEHUS TEOPUU
UIEKTPOIUTHUECKOHN TUCCOLUAIINH.

Pa3nu4aroT KOMIOHEHTHI JOKA3aTeNbCTB (TE3UCOB, APTYMEHTOB U ()OPMBI
JTIOKA3aTeNIbCTBA)

XIMHUYECKHE CBOWMCTBA KHUCIOT B

ceTe TO/]

KomOunupoBanH
BII YPOK

XapakTepusyroT 00IIre XUMUYECKIE CBOMCTBA KUCIIOT C IMTO3UIUI
TEOPHUH IEKTPOIUTHIECKOHN aucconranui. COCTaBISIIOT
MOJIEKYJIIPHBIE, [TOJIHBIE U COKpAIIEHHBIE HOHHBIC YPABHEHUS PEaKLIHA

C Yy4aCTUCM KHUCJIIOT. Apr YMCHTHUPYIKOT BO3MOXXHOCTH NPOTCKAHUS




XAMHYECKHE CBOMCTBA KHCIIOT B
cBeTe TOJ]

YpoK- pakTUKYM

peakiuii ¢ ydacTHEM KUCJIOT Ha OCHOBE MpaBuia beproiuie u psana
AKTUBHOCTHU METaIOB. [IpOBOIST OMBITHL, OATBEPKAAIOIIHE
XUMHYECKHE CBOMCTBA KUCIIOT, C COOITIO/IEHUEM MPABII TEXHUKH
6e3omacHocTr. HabnroaroT 1 OMUCHIBAIOT PEAKITNH C YIaCTHEM KHCIOT
C TIOMOIIIBIO0 PYCCKOTO (POJHOTO) S3bIKA U S3bIKA XUMUHU

10 XuMudeckne cBoiicTBa ocHoBaHWH | KomOmamMpoBaHH | COCTaBISIOT MOJEKYJISPHEIE, TOTHBIE U COKPAIlEHHBIE HOHHBIC
B CBETe Teopuu BII YpOK YpaBHEHUS PeakIuii C yuacTUeM OCHOBaHUNA. APTryMEHTUPYIOT
PIIEKTPOJIMTUYECKOHN TUCCOLUAIIU BO3MOKHOCTb ITPOTEKAHUS peakluii C yuacTHEM OCHOBAaHHUI Ha OCHOBE
npasuia beproste. [IpoBosT ONMBITH, MOATBEPKAAIOLINE XUMUUECKUE
CBOIICTBAa OCHOBaHUH, C COONTIOIEHNEM MTPABUII TEXHUKH OE30IIaCHOCTH.
HabnronatoT v ONMCHIBAIOT PEAKIKH C y4aCTHEM KHCIOT C TIOMOLIBIO
pycckoro (poJHOT0) SI3bIKA U SI3bIKA XUMHUH
11 XuMudeckne CBOicTBa conlell B | Ypok ycBoeHHs | XapaKTepH3yIOT 0OIre XMMHYECKHE CBOWCTBA COJIEH C IMTO3UITUI Teoprun
CBETE TEOPHH DJIEKTPOIUTHYECKON | HOBBIX 3HAHUHM | 3JEKTPONHUTHIECKOHN nucconranui. COCTaBISIOT MOJIEKYIISIPHBIE,
MUCCOLHAIUN IIOJIHBIE U COKPALEHHBIE HOHHBIEC YPABHEHMSI PEAKIUM C y4acTHEM
CoJIei. APTYMEHTHPYIOT BO3MOXKHOCTH MPOTEKAHUS PEAKIIUIN C yIacTHEM
coJsieit Ha ocHOBe TipaBmiia beptose. ITpoBoAST OMBITHI,
MOJTBEPKJAIOIINE XMMUYECKHE CBOIMCTBA COJel, ¢ COOII0IeHIEM
MPaBIJI TEXHUKU 0€30MaCHOCTH.
HaGmrogaroT 1 ONMUCHIBAIOT PEaKIIUU C YIaCTHEM COJICH C ITOMOIIIBIO
PYCCKOTO (POJTHOTO) SI3bIKA M 31K XUMUU
12 [TousTHe o rugposnse coynen KomOuHMpoBaHH | YcTaHABIMBAIOT 3aBUCHMOCTD MEXJIy COCTABOM COJIM U XapaKTepOM
Bl YPOK TUIPOJN3a. AHATM3UPYIOT Cpelly pacTBOpa COJIM C MTOMOIIBIO
WHAUKATOPOB. [[pOTHO3UPYIOT THIT THIPOIH3a COJIM HAa OCHOBE aHAIIN3a
ero GpopmyIisl
13 ILp. Ne 1. Pemenne Ypok - VYuyarcs oOpamatecst C  Ja0OpaTOPHBIM  OOOpYIOBaHHWEM U
SKCIIEPUMEHTAIIBHBIX 33724 110 MPAKTUKYM HarpeBaTeNlbHBIMA TPUOOPaMU B COOTBETCTBUU C TPABHIIAMU TEXHHUKH
TeMe «DIEKTPOTUTHIECKAs 6e3onacHoctu. HabmronatoT CBOWCTBA 3JEKTPOIUTOB U MPOUCXOASIINX C
OUCCOLMALIMSD HUMHU sBiicHUHE. HaOmomar0T W ONMUCHIBAIOT PEAKIHUUA C yd4acTHEM
JJIEKTPOJIUTOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HJIHM POJHOTO)
S3bIKa W S3bIKa XUMUU. DOpMYyITUPYIOT BBIBOABI TI0 pe3yJbTaTaM
MTPOBEJICHHOT O SKCIIEPUMEHTA
14 00600611eHre 1 cucTeMaTu3anus | Ypok 0000mieHns | O00O0IIA0T U CUCTEMATH3UPYIOT CBOM 3HAHUS 110 TeMe: «XUMUYECKHUE
3HaHUH 10 TeMe «XUMHYECKHE u peaKkuu B pacTBOpax 3IEKTPOIUTOBY. [IpUMEHSIOT Ha IPaKTHKE paHee
peaKIuu B pacTBOpax cUCTEMaTH3allil | W3yYEHHBIH MaTepuai, padoTas Mo rpyInaM ¢ 3aJaHUSIMHU pa3HOTO
3IEKTPOJIUTOBY 3HaHUH YPOBHSI CIIOKHOCTH
15 K.p.Ne 1 o reme «Xumuueckue VYpox xkoutponst | [IpumeHsIoT Ha MpakTUKe paHee U3y4eHHBIN MaTepual, padoTas 1mo
peakimu B pacTBOpax rpyInaM ¢ 33JaHUsIMH Pa3HOTO YPOBHS CJIOKHOCTH, BBITIOIHSIOT
SIEKTPOJIUTOBY KOHTPOJIBHYIO PadoTy.
HemeTanjbl M UX coeanHeHus (25 4)
16 |O61ua;1 XapakTepHCTHKA | Ypoxk — | OOBACHSIOT YTO Takoe HeMeTaJulbl. CpaBHUBAIOT aJJIOTPOIIHBIC




HCMCTAJIJIOB

HUCCJICOOBAHUC

BUJOU3MEHEHUS KUCIOpoaa. PacKprIiBaTh MPUYMHBI aJUIOTPOIIHH.
XapaKTepHu3yloT XUMHUYCCKUE DIIEMEHTHI-HEMETAILIBI K IIPOCTHIC
BEIICCTBa-HEMETAJLIBI: CTPOCHHUE, (PU3MUECKUE U XUMHUECKHE CBONMCTRA
HeMeTaU10B. OOBACHSIOT 3aBUCUMOCTh OKMCIIUTEIBHO-
BOCCTAHOBUTEJILHBIX CBOKMCTB 3JIEMEHTOB-HEMETAIUIOB OT UX MOJIOKEHUS
B [leproanueckoil CHCTEME XMMHUYECKUX JICMECHTOB
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Ob6mas
XapakTepucTrka 35eMeHToB VIIA
TPYIIIBl — TraJOr¢HOB

KomOnHnpoBanu
BII YpOK

XapakTepu3yroT CTpoeHHe, (GU3NIEeCKUE B XUMUICCKHE CBOMCTRA,
MoJTydeHNe W IPUMEHEHHe TraJIoreHOB B IIaHe 00Iero, 0COOEHHOTO
€TMHUYHOTO0. Y CTaHABIUBAIOT MPUUYMHHO-CICICTBEHHBIC CBSI3U MEXKIY
CTPOCHHUEM aTOMa, XUMUYECKOHN CBS3bI0, TUTIOM KPUCTAJUIMUECKON
PEMIETKH TaJIOTEHOB, MX (PM3WYECKUMH M XHMHYECKUMH CBOHCTBAMH
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CoennHeHns raioreHoB

Ypok ycBoeHHs
HOBBIX 3HAHUI

XapakTepuzyloT CcocTaB, (U3MYECKUE U XUMHUYECKHE CBOWCTBA,
MOJIyYCHHE W TPUMEHEHHE COCIUHEHUMN TaJlOr€HOB C HCIOJIb30BAaHUEM
PYCCKOTO (POJTHOTO) SI3BIKA U A3bIKA XUMUH.

Ha3zpiBatoT coetmHEeHMsI TAIOTeHOB 10 (OPMYJIe U COCTABISIOT (DOPMYIIBI
M0 WX HAa3BaHUIO. YCTAaHABIWBAIOT MPUIYMHHO-CIICICTBCHHBIC CBS3U
MEXIYy XHUMHUYECKOW CBS3bIO, THUIIOM KPUCTAUIMYECKONW PpELIETKH
COETMHEHUH TAIOTEHOB, UX (PM3MYECKUMHU H XUMHYECKUMH CBOHCTBAMH.
[IpoBoasT, HAONIONAIOT M OIKCHIBAIOT XMMUYECKUH DKCIEPUMEHT I10
PacIoO3HABaHUIO TAJOI'CHUI-UOHOB C COOJIIOJICHUEM MPABUJI TEXHUKHU
0e301macHOCTH.

BremonHSAIOT pacdeTsl MO XUMHYECKHM (GopMysiaM U YPaBHEHHUSAM
peaKkuuii, MPOTEKAIIIMX C YHACTUEM COCJIMHEHUHN TaJIOTEHOB
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IT.p.Ne 2. «M3yueHue CBOUCTB
COJISTHOM KHCITOTBI»

YPpOK- IPaKTUKYM

VYuarcs  oOpamatbcs ¢ JabopaTopHbIM  00OpYJOBaHHEM U
HarpeBaTeIbHBIMH NPUOOPaMU B COOTBETCTBHUH C IMPAaBWJIAMU TEXHHUKU
Oe3onacHocTH. HabmoaoT CBOWCTBA AJIEKTPOJIMTOB U MPOUCXOJISIINX C
HUMHU sBiicHU#. HaOmomar0T M ONMUCHIBAIOT PEAKIHUU C ydacTHEM
ANEKTPOJIIUTOB C TIOMOIIBIO €CTECTBEHHOIo (PYCCKOTO WIIM POIHOIO)
S3bIKa M S3bIKa XUMHUH. DOPMYJIHMPYIOT BBIBOABI IO pe3yJibTaTam
MPOBEJIEHHOTO YKCIIEPUMEHTA

20

OO61mas xapakTeprucTHKa
a11eMeHTOB VI A - XaJIbKOreHOB.
Cepa

KomOunupoBanH
BII YpOK

Jaror oOmiyro XapakTEepUCTHKY aroMaM, TMPOCTBIM BellecTBaM U
COCIMHEHUSIM XaJbKOTEHOB B 3aBUCHMOCTH OT HX IIOJIOXKEHUS B
Ilepunonnueckoit cucteme. XapakTepU3yIOT CTPOCHHME, aJUIOTPOINUS,
(1)I/ISI/I‘IGCKI/IG U XUMHYCCKUC CBOﬁCTBa, IMMOJIY4YCHUEC U NTPUMCHCHHUE CCPHI.
VYcTaHaBIMBAIOT NPUYUHHO-CIIECTBEHHBIE CBSI3M MEXAY CTPOCHHEM
aToMa, XMMUYECKON CBA3BIO, TUIIOM KPUCTAIIMYECKOM pEIETKH cepsbl, eé
(bI/ISI/I‘IeCKI/IMI/I 1 XUMHYECKUMHU CBOMCTBAMH.

BEINONHSAIOT pacy€Thl 10 XMMUYECKUM (popMysiaM U ypaBHEHHAM

peaxuuii, MPOTEKAIOUINX C YYaCTHEM CEPBI.
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CepoBOJIOpOJT U CYIbGUIBI

Komb6unnpoBanu
BIil ypOK

XapaKkTepu3yroT cOCTaB, (PU3MUYECKUE M XUMHUECKUE CBONCTRA,
MOJIyYCHHE U IPUMEHEHUE COCIMHEHUN CEPhl B CTENIEHU OKUCIICHUS -2 C
MCIOJIb30BaHNEM PYCCKOTO (POJTHOTO) SI3bIKA U S3bIKA XUMUHU.




HaspiBatoT coeTMHEHNUs Cephl B CTETIEHU OKUCIICHHS -2 110 POopMyIie 1
CocTaBisroT (hOpMyIIbI 110 UX Ha3BaHHI0. COCTaBIISIFOT MOJICKYJIIPHBIC U
WOHHBIE YPaBHEHUS PEaKINi, XapaKTePU3YIOIINe XUMUIECKIE
CBOMCTBA COCTMHCHUM CEPhI B CTEIICHH OKUCIICHHUS -2.
OnuceIBalOT  MOPOIECCHl  OKUCICHUS-BOCCTAHOBICHUS,  OMPEIEISIIOT
OKHUCJIUTENIb ¥ BOCCTAHOBHTEIh M COCTaBJISIOT JJICKTPOHHBIA OanaHc B
PEaKIHsAX C YIaCTHEM CEephl B CTETICHU OKUCIICHUS -2.
YcraHaBNIUBalOT MPUYUHHO-CIIEACTBEHHBIE CBSI3U MEXIY XUMHUYECKOMH
CBSI3bI0, THUIOM KPUCTALIMYECKON pPEMIETKH COCAMHEHUM CEphl, HX
(PM3UYIECKUMH M XHMHYECKUMH CBOHCTBAMH
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Kuciiopoabie cCoeTMHEHHS Cephl

KomOnHnpoBanu
BII YPOK

3ammceBaroT (HOPMYINBI  OKCHIIOB CEphl, HAa3bIBAIOT WX, OIHCHIBAIOT
CBOICTBa Ha OCHOBE 3HAHWUW O KMCIIOTHBIX OKCUJaX.

XapakTepus3yoT cOCTaB, (PU3MYSCKUE U XMMHUYCCKUE CBOWCTBA CEPHOM
KHCIIOTHI KaK DJJEKTPOJIMTa C WCIOIB30BAHUEM PYCCKOro (POIHOTO)
sI3pIKa W s3blka XUMUU. COCTaBISIOT MOJEKYJSIPHbIE WM HOHHBIC
YpPaBHEHUS peaklMil, XapaKTepU3yIOIUX XUMHUYECKHE CBOWCTBA CEPHOU
KHCIOTHL. Pacmo3HaroT cynmbGhaT-noHbI.

XapakTepu3yrT CBONCTBA KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI Kak
OKUCITUTENSI C HCIOJIB30BAHUEM PYCCKOro (POIHOTO) sI3bIKAa W SI3bIKA
xumud. COCTaBISIIOT YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii MEeTOIOM 3JIEKTPOHHOTO OaaHca.

BemonHatoT  pacu€Thl 1O XMMHUYECKUM (opMyrnaM U ypaBHCHUSM
peaKuuid, MPOTEKAIOIIUX C YHACTUEM CEPHOM KUCIIOTBHI.

HabmoatoT 11 ONHMCHIBAIOT XUMHUYECKHHA DKCIIEPUMEHT
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ILp. No 3. «M3yueHue CBOICTB
CEpHOM KHUCIIOTHI»

Ypok —

IPaKTUKYM

Vuarcs  oOpamarbcss ¢ 1a0OpaTOpHBIM  O0OpYZOBaHMEM U
Harpe€BaTCJIbHbBIMU HpI/I60paMI/I B COOTBETCTBHMU C IIpaBUJIaMH TCXHUKH
Oe3onacHocTr. HabnroatoT cBOKWCTBA 3IEKTPOIUTOB U MTPOUCXOJISIIUX C
HUMH siBieHUi. HaOnrogaloT M OMUCHIBAIOT PEAKUUH C Y4acTHEM
BJIEKTPOJIHUTOB C IOMOIIBIO E€CTECTBEHHOTO (PYCCKOIO WIJIM POJHOTO)
SA3bIKa U A3bIKA XHWMHH. (DOpMyJ'II/IpyIOT BbIBOABI IO peE3yjibTaTaM
HPOBEICHHOTO SKCIIEPUMEHTA
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OO6mas
XapaKTepUCTHKA XHMHUYECKUX
snemMenToB VA rpynmsl. A30T

Komb6unanpoBanu
BI1 YpOK

Jator oOmIyro xapakTepHCTHKy aToMaM, NPOCTBIM BEIIECTBAaM |
COEIMHEHMSIM ITHUKTOT€HOB B 3aBUCHMOCTH OT WX TIOJOXXEHHA B
[lepnognueckoir cucreme. XapakTepH3YIOT CTpOEHHE, (U3UUECKHE WU
XIMHYECKHE CBOMCTBA, IIONlyueHHE W MpPHUMEHEHHe a30Ta ¢
WCIIOJIb30BAaHMEM PYCCKOTO (POJHOTO) SI3bIKA U S3bIKA XUMUH.

HaspiBatoT coeanneHus azoTa 1mo Gopmyiie ¥ COCTaBISIIOT (OpMyYJIBI MO
UX Ha3BaHMIO. Y CTAHABIMBAIOT IPUYMHHO-CIICICTBEHHBIE CBSI3U MEXIY
CTPOEHHEM aToMa W MOJEKYJbl, BHJIOM XHMHYECKOW CBSI3U, THUIIOM
KPUCTAIUTMYECKON PEHIETKH a30Ta M ero (pU3NYEeCKUMHU M XUMHUYECKHMU
CBOICTBaMH.

BBIMONHAIOT pacu€Thl MO0 XUMHYECKUM (GOpMyJaM H ypaBHEHHUSIM
peaxuii, IPOTEKAOLIUX C yJacTUEM a30Ta
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Ammuak. Coiau aMMOHUS

Ypok ycBoeHus
HOBBIX 3HAHUN

CocTaBisgoT GOpPMYIIEI 10 UX Ha3BaHHUSIM. 3aMCHIBAIOT MOJICKY/ISIPHEIC U
HMOHHBIC YPaBHEHUS PEaKIMi, XapaKTePH3YIOIHe XUMUIECKHE CBOMCTBA
amMMmuaka u cosieit amMmmonHus. COCTaBIAIOT YpaBHEHHS OKHCIHTEIBHO- -
BOCCTAHOBUTEIBHBIX pEaKIUid ¢ y4acTHeM aMMHaKa C ITOMOIIBIO
AJIEKTPOHHOTO OajaHca.

VcranaBmmBarmoT [MPUYUHHO-CJICACTBEHHBIE CBS3M MEXAY BHIAMHU
XMUMHYECKUX CBS3CH, THIAMH KPUCTAUIMYCCKUX PEHIETOK aMMHaka U
colmeil aMMOHMS M HX (U3MYECKUMH U XHMHUYECKHMHU CBOHCTBAMH.
[IpoBoasT, HAONIOAAIOT M OIHKCHIBAIOT XMMHYCCKHI DKCICPHUMEHT I10
pacrmo3HaBaHWI0 HMOHOB AMMOHHS C COOJIIOJCHHEM TIPABHJI TEXHUKU
0e30IacHOCTH.

BhIMONHAIOT ~ pacuéThl MO XUMHUYECKHM (GopMylaM W YpaBHCHHSM
peaKkiuii, MPOTEKAIOMIHMX ¢ y4acTUEM aMMHAaKa
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IL.p.Ne 4 «I[Tonyuenne aMmMuaka
Y U3YYECHHE €TO CBOMCTB)

Ypok -
MPAKTHKYM

[Momyyaror, CcOOMpalOT H PACIO3HAIOT ammuak. Paborator ¢
JabopaTOpPHBEIM 000PYIOBAaHHEM M HarpeBaTeILHBIMH IIpHOOpaMH B
COOTBETCTBUM C IpaBWIaMU TEXHHMKH Oe3omacHoctd. HaOmromaror wu
OMHUCHIBAIOT XUMHUYECKUI KCIIEPUMEHT € TIOMOIIBIO PYCCKOTO (POIHOTO)
S3bIKa M 53bIKa XUMHUHM. DOpMYJIHPYIOT BBIBOJBI IO pe3ybTaTaM
MPOBEIECHHOr0 dKcrepuMenTa. COTPYAHHYAIOT B Mpolecce ydeOHOTo
B3aMMOICHWCTBUS TIpU paboTe B TpyInax
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Kucnoponconepskarme
COeIMHEHMS a30Ta

Ypok -
UccIe0BaHue
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Kucnopoacoaepxaiiye
COETMHEHHS a30Ta

Komb6unanpoBanu
BI1 YpOK

3anuchIBaIOT  peakiuii, XapaKTepu3YIOIIHNe XHMHUYECKHE CBOHCTBA
OKCHUJIOB a30Ta.Y CTaHABJIUBAIOT MPUYUHHO-CICIACTBCHHBIC CBA3H MEXKIY
BUJIOM XUMHUYECKOW CBSI3U, THUIIOM KPUCTAJUIMYECKOW PEIIETKH OKCHJOB
a30Ta ¥ UX (PU3NIECKUMU M XUMHUYECKHUMU CBOMCTBaMU.XapaKTEPU3YIOT
coctaB, (pu3MUECKHEe M XUMHYECKHE CBOWCTBA a30THON KHCIOTHI Kak
JNIEKTPOSIUTa, TPUMEHEHHE C HCIIOJIb30BAHUEM PYCCKOro (POIHOTO)
SI3bIKA U SI3bIKA XUMUH.

3anuchIBAIOT  MOJEKYJSpPHbIE W  WOHHBIE YpPaBHEHHS  PEakIuii,
XapaKTepU3ymolue XHUMHUYECKHE CBOMCTBA a30THOM KHCIOTHI Kak
anekTponuTa. llpoBomsiT, HAOMIOMAIOT ©  OMKCHIBAIOT XUMHUYECKUU
OKCIEPUMEHT, XapaKTePU3YIOIIUKA CBOHCTBA a30THOW KHUCIOTHI Kak
AIEKTPOIIUTA, C COOITIOIEHNEM TIPABMIT TEXHUKH O€30TIaCHOCTH.
XapakTepu3yIoT a30THYIO KACIOTY KaK OKHCIUTENh. COCTABIISIOT
YpaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIX PEAKITHi,
XapaKTEePU3YIOIUX XUMHUYECKUE CBOMCTBA a30THOM KHCIOTHI KaK
OKHCIIUTEIIS, C TIOMOIIBIO AIEKTPOHHOTO Oananca. I1poBomirT,
HAOJIOJIAIOT M OTIMCHIBAIOT XUMHUYECKHI SKCIIEPUMEHT,
XapaKTEepPHU3YIOLINi CBOHCTBA a30THOW KUCIOTHI KAK OKUCIIUTEISL, C
cOOJIFOIeHNEM TPaBUJI TEXHUKH 0€30TTaCHOCTH
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®docdop 1 ero coeTuHEHNS

Ypok -

XapakTepu3ylT CTPOSHHE, ANIOTPONHI0, (QU3MYecKHe W XUMHYCCKHE




MPAKTHUKYM

CBOICTBa, IMOJIyueHHE U NpUMeHeHHe Qocdhopa € HCIOIb30BaHUEM
PYCCKOTO (POIHOTO) SA3bIKA H S3bIKa XUMHUHU.

CaMOCTOSTENIbHO ~ OMMCHIBAIOT —CcBoMicTBa okcua  ¢ochopa(V) Kax
KHCJIOTHOTO OKCHJIa ¥ CBOMCTBA OpTO(POCHOPHOA KHUCIOTHI.

[TpoBonsT, HAOMIOJAIOT W OIKUCHIBAIOT XUMHYECKUH OSKCIHEPHUMEHT C
COOMIOIeHNEM TpaBWUJI TEXHUKU Oe3omacHocTH. PacmosnatoT ¢ocdar-
WOHBI

30

Obmast
XapaKTEpPUCTHKA 3JIEMEHTOB [V
A- rpynmsl. Yriaepoa

Ypoxk 06001meHus
u
CUCTEMAaTH3aIllUU
3HAHUU

Jator oOmIyro XapakTepHCTHKy aToMaM, NPOCTBIM BEIIECTBAaM U
COCMHEHUSIM 3ieMeHToB IV A- Tpynmbsl B 3aBUCUMOCTH OT HX
nonoxeHus: B Ilepumomuyeckoit cucrteme. XapakTepU3yIOT CTPOCHUE,
aOTpoNHio, (QU3NYECKHe M XUMHYECKHE CBOICTBA, TOIY4YCHHE H
MPUMEHECHUE aMOP(HOTO YIIepoJa M €ro COPTOB C HCIOJIb30BaHHEM
PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XVUMHHU.

CpaBHHBAIOT CTPOSHHE M CBOMCTBA aMa3a i rpaduta. OMHUCHIBAIOT
OKHCIIUTEIEHO-BOCCTAHOBUTENFHBIE CBOMCTBA yTiIepoaa
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Kucnopoacoaepxkamue
COCJIMHEHHUSI yriiepoaa

KonTtponsHo-
o0oO0maromumi

YpPOK

XapakTepusyloT CcocTaB, (U3MYECKUE U XUMHUYECKHE CBOWCTBA,
MoNTlydeHNe W MPUMEHEHHE OKCHIIOB YTIIEpoAa C HWCIOJIb30BaHHEM
PYCCKOro (POJHOTO) sI3bIKA U S3bIKa XUMHH. Y CTAHABJIMBAIOT MPHUYUHHO-
CJICICTBEHHBIC CBS3M MEXKIY BHJIAMU XUMHUYECKHX CBS3CH, THUIIAMU
KPUCTAIUTMYECKUX PEIIETOK OKCHUIOB YIIIepoAa, WX (DHU3WUECKUMHU U
XUMHYECKHIMH CBOWCTBaMH, a Takke mnpuMeHeHrneM. CoOmogaroT
MpaBwjia TEXHUKH O€30MaCHOCTH TMPH  HUCIHOJb30BAHHU  TI€YHOTO
OTOIUICHUS. XapaKTepu3yIOT COCTaB, (M3UYECKHE W XUMHUYECKHE
CBOIICTBa, TIONYYCHWE W TPUMEHEHHE YTOJBHOW KHCIOTHI M €€ CcoJjei
(kapOoHAaTOB ¥ THUAPOKAPOOHATOB) C HCIOJIL30BAHUEM PYCCKOTO
(POIHOTO) 5A3bIKA U SI3bIKA XUMHUHU.

NnmrocTpupyoT 3aBUCUMOCTh CBOMCTB COJIEM YrOJIbBHOM KHCJIOTHI OT UX
cocraBa. [IpoBoasT, HAONIOMAIOT M  ONUCHIBAIOT  XUMHYECCKHIA
IKCTIEPUMEHT C COOJI0ICHUEM NIPABUII TEXHUKH O€30MaCHOCTH.
Pacrio3Haror kapOOHAT-HOH. BHIMONHAIOT pacdéTel MO XUMHUYECKUM
dbopMyaM © ypaBHEHHUSM pEaKIWd, MPOTEKAIOMHNX C YyYacTHEM
COEJIMHEHUH yriepoja
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ILp. No 5. «Ilonmyuenue
YIJICKUCIIOT0 ra3a u U3y4eHHe ero
CBOMCTB»

Ypok —

MIPaKTUKYM

[Momyyaror, coOMparOT W PacCHO3HAIOT YIIIEKUCIBIH Ta3. Habmomaror u
ONHUCHIBAIOT XUMUYIECKUN IKCTIEPUMEHT C TTOMOIIBI0 PYCCKOTO (POIHOTO)
SA3bIKa MW A3bIKA XHWMHH. (DOpMYHPIpy}OT BbIBOABI 110 pE3yJibTaTaM
MIPOBEJICHHOTO KCIIEPUMEHTA.

CoTpynHHMYaOT B Tpollecce y4eOHOTO B3aUMOJICHCTBHS TIpu paboTe B
rpymnmax
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VYrnesonopoast

KomOunupoBanH
bIN YPOK

XapakTepu3yloT OCOOCHHOCTH COCTaBa W CBOHCTB OpPraHHYECKHUX
CoeMHCHMM. PasmuyaroT mpeaeibHble W HEelpeaeabHbIC YTIICBOIOPOIbI.

Ha3pBaroT m 3amuchIBaloT (GopMyIibl (MOJICKYJISIPHBIC M CTPYKTYPHBIC)




BaKHEHIITNX MpeJCTaBUTENEH YIJIEBOJOPOIOB. Ilpennaratot
OKCIIEPUMEHT IO  PAaclO3HABAHUIO COCJAUHECHUW  HENPEACIbHOIO
ctpoeHus. HalOmomaloT 3a XO0ZOM XHMHYECKOTO OKCIEPHMEHTa,
OTIMCHIBATh €T0 U JeNaTh BBIBOJABI HA OCHOBE HabmiopeHnid. OUKCHPYIOT
pe3yabTaThl SKCIEPUMEHTA C IMOMOIIBI0 PYCCKOTO (POJHOTO) S3bIKa, a
TaKKe C MIOMOIIBI0 XUMUYECCKUX (OPMYJI U yPaBHEHHM.

34 Kucnoponconepxkarme KomOunanpoBanH | XapakTepu3yloT CHUPTHI, KaK KHCIOPOACOASpIKAIINe OpraHmYecKue
OpraHUYeCcKUE COCTUHEHUS BIii YPOK coeauHeHms. KitaccupuuupyoT CiupThl 10 aTOMHOCTH.
HaszpiBatoT mpezacraBuTeneld OXHO- M TPEXATOMHBIX CIHUPTOB H
3aMHCHIBAIOT U3 ()OPMYITHL.
XapakTepu3yroT KHCIOTHI, KaK KHCIOPOACOAEpIKAIINe OpTaHHYECcKHe
COCIIMHEHHUSL.
HazpiBatoT mpezacraBuTeneil peneabHBIX U HETPEAeTbHBIX KapOOHOBBIX
KHCJIOT ¥ 3aIHCHIBAIOT U3 (JOPMYIIHL.
35 Kpewmnnii u ero coeauneHus KomOunupoBanH | XapakTepu3ylOT CTPOCHHE aTOMOB M KpPUCTAIOB, (U3WYECKUE U
Bl YPOK XMMUYECKHE CBOWCTBA, TIONy4YeHHME M MPUMEHEHHE KPEMHUS C
WCTIOTb30BaHUEM PYCCKOTO (POHOTO) SI3bIKA U S3BIKA XUMUH.
VYcTaHaBIMBAIOT — NPUYUHHO-CIC/ICTBEHHBIC CBI3M MEXIY CTPOCHHEM
aToMa, BUJIOM XHWMHYECKON CBSI3U, THUIIOM KPHUCTAJUIMYECKON PpEIIETKH
KpeMHHUS, er0 (PU3NIECKUMU U XUMHYECKAMHU CBOMCTBAMH. BBHITIOIHSIOT
pacuéTel TO XUMHUYECKHMM GopMylTaM W YPaBHEHHSM peaklui,
MPOTEKAIOUINX C YYaCTHEM KPEMHHUS U €r0 COeIMHEHNH. XapakTepu3yoT
cocTaB, (PU3MUYECKUE M XUMUYECKHE CBONCTBA, IMTOIyIeHUE U TIPUMEHEHHE
COEIMHEHUI KPEeMHHUS C MCIIONB30BAHUEM PYCCKOTO (POIHOrO) sI3bIKa U
sa3pika  XuMuH. CpaBHUBAIOT JUOKCHABI yIJIepoja W KPEMHHSL.
OnuchIBalOT BayKHEUIINE THITBI MPHPOJHBIX COCAMHEHHH KPEMHHUS Kak
OCHOBHOT0 3JIeMeHTa JInTocepsl. Pacmmo3HaloT CHIIMKAT-HOH
36 CunukaTHas Ypok ycBoeHHs | XapaKTepU3YIOT CHIIMKATHYIO IPOMBIIIICHHOCTh U €€ OCHOBHYIO
MPOMBIIIJICHHOCTh HOBBIX 3HAHUH | MPOAYKIUIO. Y CTaHABIMBAIOT aHAJIOIHU MEX/IY Pa3IMYHBIMU OTPACIISIMHU
CHJIMKATHOH MPOMBIIIICHHOCTH
37 [Mony4eHue HeMeTaIIOB VYpok ycBoeHus | ONHMCHIBAIOT HAXOXKICHHE HEMETAIIOB B MPHUPOE. XapakTepU3yIoT
HOBBIX 3HAaHUH | (PaKIMOHHYIO MIEPETOHKY KHUJIKOTO BO3AyXa KaK COBOKYITHOCTb
(bU3NUECKUX NPOLECCOB. APryMEHTHPYIOT OTHECEHHE aKTHBHBIX
HEMETAIJIOB K OKHUCJIUTENILHO-BOCCTAHOBUTENLHBIM TMpOIeccamM
38 [Momy4yeHune BaxxHEUIIMX VYpox - XapaKkTepu3yIoT XUMHU3M, ChIPBE, alnaparypy, Hay4HbIE IPUHLUIIBI 1
XMMUYECKUX COCIMHEHHUN NPaKTUKYyM MPOAYKIHIO TPOU3BOJCTBA CEPHOI KHCIOTH. CpaBHUBAIOT
MPOU3BOJICTBO CEPHOM KUCIIOTHI C TIPOU3BOJICTBOM aMMHUAKa
39 0600mmenue mo teme «Hemeramnsl | KomOunupoBanH | IIpoBonsT OlleHKY COOCTBEHHBIX TOCTH)KEHHH B YCBOCHUH TEMBI.
M X COEIMHECHUS Bl YPOK KoppektupyloT ~ cBoM 3HaHHSI B COOTBETCTBUU C IUIAHUPYEMBIM

pesynpTaToM. llodgygaroT XuMHdYecKkylo HWHGOpPMAIMH W3 Pa3IHIHBIX




nctouHnkoB. llpencrapmsior mHpopMainuio mo teme «Hemeramns» B
BUJIE TaOJIUII, CXEM, OTIOPHOTO KOHCIIEKTAa, B TOM YHCIE ¢ TPUMCHECHUEM
cpencts KT
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K.p. Ne2 1o teme: «HemeTamisl u
WX COCITUHCHUS

YPpOK - KOHTPOJIS
3HAHUU

[IpumeHAIOT Ha TpakTHUKE paHee HM3YYCHHBIM Marepuan, paboTtas o
TpynmnaM ¢ 3aJaHusMH  pa3HOTO YPOBHS CJOXHOCTH, BBIMOJHSIOT
KOHTPOJIBHYIO PadoTy.

Mert

aJIbl M UX coequHenus (17 4v)
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[TonoxxeHue MeTaIoB B
[Tepuonuueckoii cucreme,
CTpPOEHHE ATOMOB U KPUCTAJIIOB

Ypok ycBoeHus
HOBBIX 3HAHUI

OOBSICHAIOT YTO Takoe MeTauiel. Pazmmdaror (hopMbl CyIIeCTBOBaHHS
METaJUIOB: SJIEMEHTHI U IPOCTHIE BEIIECTRA.

XapakTepu3yroT XUMHUYECKUE 3JIEMEHTHI-METAJIIBI 110 UX MOJOXKEHUIO B
ITepuoanueckoit cucteme JI. 1. Menaeneesa. IIporno3upyroT cBOMCTBa
HE3HAKOMBIX METAUIOB MO TMONokeHnto B llepmommdeckoit cucteme
xumuueckux anementoB JI. W. MenaeneeBa. YcTaHaBIMBaIOT
MPUYUHHO-CIIEJICTBEHHBIE CBS3M MEXKIy CTPOSHHEM aToMa, BHJIOM
XUMHYECKON CBS3HM, THIIOM KPUCTAJUIMYECKOW PEMIETKH METAJUIOB —
IMPOCTHIX BEIIECCTB U UX COGILI/IHGHI/II\/'I
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OO01Me XUMHUYECKUE CBOMCTBA
METAJIIIOB

KombunupoBanH
BIIl YPOK

O6’I)SICH$IIOT YTO TaKOC psAJ] aKTUBHOCTH MCTAJIJIOB. HpI/IMCH}IIOT €ro 1Jj
XapaKTePUCTUKN XUMHUYECKHX CBOMCTB MPOCTHIX BENIECTB-METAILIOB.
O0600mAaI0T CUCTEMY XUMHYIECKUX CBOMCTB METAIIOB KaK
«BOCCTAHOBUTENLHBIE CBOKMCTBAY. COCTaBIAIOT MOJICKYJIAPHBIC
YPaBHEHUS PEaKIfid, XapaKTePU3YIONUX XUMHUECKHE CBONCTBA
METAJIOB B CBETE YUCHUS 00 OKUCITUTEIBHO-BOCCTAHOBUTEIBHBIX
npolieccax, a Peakiuy ¢ y4acTHeM dJIEKTPOIUTOB, IPEACTABIATh TAKKE U
B MOHHOM BHJ1e.HaO/I101at0T 1 ONKCHIBAIOT PEAKIIUM MEX Ty BEIISCTBAMHU
C TIOMOIIIBIO PYCCKOTO (POJHOTO) SI3BIKA U SA3bIKA XUMHH.
CaMOCTOSATENBHO POBOAT OMBITHI, TOATBEPKAAIONUE XUMHUYECKIES
CBOWCTBA METAJUIOB C COOJIIOICHUEM TIPABUII TEXHUKH 0€3011aCHOCTH
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OOm1as XxapaKTepuCTHKA
[IEJIOYHBIX METAJLIOB

Ypok ycBoeHHs
HOBBIX 3HAHUU
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OO0mast xapakTepuCTHKa
IIEJIOYHBIX METANIOB

KomOuaMpOBaHH
BIi1 ypOK

OOBSICHSIOT ITUMOJIOTHIO Ha3BaHHUS TPYIIbBl IIEIOYHBIC METaJLIbD».
JlaroT 00IIIyI0 XapaKTepUCTHKY IICIIOYHBIM METAIaM 10 MX ITOJIO0KEHHUIO
B Ilepuonnueckoit cucteMe xumuueckux anemeHToB . M. Menzeneesa.
XapakTepusyloT CTpOeHHE, (U3MYECKHUe W XUMHUYECKHE CBOHCTBA
[IEJIOYHBIX METAJUIOB B CBETE OOIIEro, 0COOEHHOr0 U €IMHUYHOIO.
[IpenckaspiBalOT (pU3NYECKUE M XHMHYCCKHE CBOHCTBA OKCHAOB U
THAPOKCUIOB IIEIOYHBIX METAJIJIOB HA OCHOBE X COCTaBa M CTPOCHUS U
MOATBEPKIATh TMPOTHO3bl YPABHEHUSIMU COOTBETCTBYIOIIMX PEAKLUH.
[IpoBomAT pacy€Thl MO XMMHUYSCKUM (DOpPMyJIaM H YPaBHCHHSIM PEaKIni,
MIPOTEKAIONINX C yUYaCTHEM IIETIOYHBIX METAJUIOB U UX COSIMHEHUI
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OOm1as xapaKTepuCTHKA
II€TOYHO3EMETbHBIX
METaJIIOB

Ypok ycBOeHUSs
HOBBIX 3HAHUN
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OO6mas xapakTeprucTuKa
HICJIOYHO3EMEIIbHBIX
METAaJJIOB

Komb6unnpoBanu
BII YPOK

XapakTepusyloT CTpoeHue, (U3MYECKHEe H XHUMHYECKHE CBOWCTBA
METOYHO-3€MEIbHEIX METAINIOB B CBETE€ OOIIEro, OCOOCHHOIO U
eaunuuHoro. [lpeackasbiBatoT (U3MUECKHE M XMMHYECKHE CBOMCTBa
OKCHJIOB M THAPOKCHIOB MeTayuioB ||A rpynmel Ha OCHOBE WX COCTaBa |
CTPOEHUS U NMOATBEPXKIAI0T NPOTHO3bI YPABHEHHUSMH COOTBETCTBYIOLINX
peakuuil.




[TpoBomAT pacu€Thl IO XUMHIESCKUM (DOpMyIaM B ypaBHEHHSIM PEaKIIui,
MPOTEKAIOUIUX C YUYACTUEM IICTIOYHBIX METAJUIOB U UX COCAUHEHUIN

47

JKécTkocTh BOMBI M CIIOCOOBI €€
yCTpaHEeHUsI

Ypok ycBoeHus
HOBBIX 3HAHUN

OOBSICHAIOT YTO TaKOE (OKECTKOCTh BOABD)Y. Pa3nuuaroT BpEeMEHHYIO U
MOCTOSTHHYIO JKECTKOCTh BOABI. llpemmararor cmocoOBsl yCTpaHEHHS
JKECTKOCTU BOIbL. [IpoBOAAT, HAONIOMAIOT W OIMCBHIBAIOT XUMHUYECKUH
IKCIIEPUMEHT, ¢ COOJIFOICHUEM MPABWII TEXHUKH 0€30MIaCHOCTH

48

ILp.Ne 6. «IlomydeHune xKeCTKOM
BOJIBI U CITOCOOBI €€ yCTpaHEHUS»

KomOuHnpoBanu
BII YPOK

[ToygaroT, coOMparoT W paclo3HAOT YTICKUCIBIA ra3. OOpammarTcs ¢
JabopaTOpHBEIM 000PYIOBAaHUEM W HarpeBaTeILHBIMH IIpHOOpaMu B
COOTBETCTBUM C TIpaBUIaMU TEXHHKH Oe3omacHoctd. HaOmromaror wu
OTIHMCHIBAIOT XUMHUYECKUH IKCIICPUMEHT C ITOMOIIBIO PYCCKOTO (POIHOTO)
S3pIKa M S3bIKa XUMHUHW. DOpMYJIHPYIOT BBIBOJBI IO pe3yibTaTaM
MPOBENEHHOTO SKcnepuMeHnTa. COTpyIHHYAOT B Tpolecce y4eOHOTro
B3aMMOJICHCTBHUS NIPU paboTe B TPyIax

49

IAITFOMUHHAI U €T0 COEIMHEHUSI

Ypoxk -
MPaKTUKYM

XapakTepu3yloT allOMUHUN 10 ero mnosiokeHutro B Ilepuomunueckoit
cucreMe xmmuueckux djeMmeHToB J[. M. MengeneeBa. OmnmchIBaroT
cTpoeHHe, (U3MYECKHME W  XUMHUYCCKHE CBOWCTBA  aJIOMUHHUS,
NOATBEPKAAA UX COOTBCTCTBYIOIIUMHU YPaBHCHUAMHA peaKuHﬁ.
OOBSICHAIOT JIBOWCTBEHHBIH XapakTep XHMHUYECKHX CBOWCTB OKCHIA H
THAPOKCHJIA ATFOMUHUSI.

50

DKemeso

Ypok ycBoeHus
HOBBIX 3HAaHUU

51

CoenquHEHHUS Keae3a

KomOuHMpOBaHH
BIIl YPOK

XapakTepu3yloT MoJioKeHue kene3a B Ilepuoguyeckoid cucreme
xuMudeckux smeMeHToB J[. M. MenpmemeeBa, 0COOCHHOCTH CTPOCHHS
atoma. OmnuchiBalOT (PU3MYECKHEe W XHUMHUYECKHE CBOWCTBa Kenesa,
NOATBEPKIAs HMX  COOTBETCTBYIOIIMMM  YPaBHEHHUSMM  PEaKLUI.
OOBSICHSIOT HAJMYWE JBYX TEHETHUECKUX PAJOB COCIMHEHHUM jKere3a
Fe+ u Fe* . VcraHaBnIuBaloT —3aBHCHMOCTH OONACTEH NpPHUMEHEHHUs
JKeJe3a W ero CIUIaBOB OT CBOWMCTB. [IpoBomAT pacu€Thl MO0 XMMHYECKUM
(dopMyJiaM U ypaBHEHUSIM pEaklni, IPOTEKAIOIINX C YYaCTUEM KeJie3a U
ero coeauHeHnid. HaOnromaroT W ONMUCHIBAIOT PEAKIMH  MEXKIY
BEIIECTBAMH C TIOMOIILI0 PYCCKOTO (POIAHOTO) SI3BIKA U SI3bIKA XUMUHU

52

[T.p. No 7 «Pemenue
DKCIICPUMECHTAJIBHBIX 3a71a4 110
remMe «MeTamibhy

YPpOK-IpakTUKYM

DKCIEPUMEHTAILHO HCCICAYIOT CBOWCTBA METAJUIOB M MX COCIWHEHUN,
pemarh dKCIepUMEHTAIbHbBIE 33a4l 1o TeMe «Metamnel». PaboTatoT ¢
mabopaTopHEIM O0OPYJIOBaHWEM W HarpeBaTeNbHBIMH TIPUOOpaMH B
COOTBETCTBHM C TpaBHJIaMH TEXHHMKH Oe3omacHocTd. HabmogaroT
CBOMCTBAa META/NIOB M WX COEJMHEHUN W SIBJIEHUW, MPOUCXOASUIUX C
HUMU. ONUCHIBAIOT XUMHUYECKUH dKcriepuMeHT. DopMynupyroT BBIBOABI
o pe3yJIbTaTaM MPOBEACHHOTO dKcnepuMeHTa. Onpeaenstor (MCX0os U3
y4ueOHOH 3a7aun) HEOOXOMWMOCTh HWCIIONIB30BAHUS HAOIIONECHUS WIH
IKCIIEPUMEHTA

53

Koppo3usi MeTaluioB U CIocoObI
BaIUTEI OT HEE

Ypok ycBoeHus
HOBLIX 3HAHUN

OOBSICHSIIOT 4YTO TaKoe KOppo3us. Pasnuuaror XUMUYCCKYH0O H
OJICKTPOXUMHUYCCKYIO KOPPO3HUHU. I/IJ'IJ'HOCTpI/IpyIOT HOHATHA «KOPPO3UA»,
«XUMHYECKasd KOPPO3UA», KIJICKTPOXUMHYCCKAA KOPPO3HA» IIPpUMEpPaMU.
XapaKTepH3y}0T CIIOCOOBI 3alUThI METAJUIOB OT KOPPO3UHU




54 MeTaiibl B IpUpoJie. VYpok ycBoenus | Knaccuduuupyror hopMbl IPUPOIHBIX COSAMHEHUI METAIIIOB.
HOBBIX 3HaHHH | XapaKTepu3yloT o0IIue criocoObl MOyYeHHsT METaJUIOB: UPO-, THIPO- U
JIEKTPOMETAILILY PrUH.
55 [lonusiTHEe 0 METAITYpPTHUN Vpok- cemunap | KOHKpeTH3upylOT 3TH COCOOBI IIpUMEpPaMU U YPAaBHEHUSIMH PEAKLUH C
COCTaBJIEHHEM DJIEKTPOHHOTO OanaHca.
OnucelBalOT JTOMEHHBIM TNpolecC M IJIEKTPOIUTHYECKOE MOTydyeHHE
METaJIIOB.
PaznuyaroT 4épHble U IBETHbIC METAJLIbI, YYTYHbI U CTANIN
56 O60011IeHNEe 3HAHUI TT0 TeMe O6o0maromumii | O600IAIOT U CUCTEMATH3UPYIOT CBOM 3HAHUS 1O TeMe: «MeTaib».
«MeTabny YpOK [TpuMeHsIOT Ha MPaKTUKE paHee U3y4YeHHBIH MaTepual, padoTas 1mo
TpynIaM ¢ 33JaHUsIMH Pa3HOTO YPOBHS CJIOKHOCTH
57 KontponbHas padot 3 mo teme VYpok koHTpoist | [IpuMeHSIOT Ha MpaKTUKE paHee U3yYCHHBI MaTepual, paboTas 1o
«MeTanas» rpynnaM ¢ 33aHASIMHU Pa3HOTO YPOBHS CJIOKHOCTH, BBITTOJIHSAIOT
KOHTPOJIGHYIO paboTy.
Xumusi 4 oOKpy:xaonias cpeaa (2 4)
58 XuMuueckas opranmzanusi | KomOunupoBanH | WHTerpupyooTr cBeaeHus 1o QU3HUECKOH reorpaguu B 3HAHUS O
MJIAHETHI 3eMIISI BIN YPOK XMMHUUYECKON OpraHu3alyi IJIaHEThl. XapaKTepU3yl0T XUMUUECKUN
COCTaB Ire0JIOTHYECKUX 0007049eK 3eMIIH.
PaznuyaroT MUHEpaJIbl M TOPHBIE OPOABI, B TOM YHCIIE U PY/b
59 OxpaHa VYpok — cemuHap | XapaKTepU3ylOT HCTOYHMKM XHMHUYECKOI'O 3arpsA3HEHUs OKpYyXKarolien
OKpYy>Karolei cpeabl OT cpenpl.  OmuchpIBalOT — TIO0aNbHBIE  DKOJIOTHYECKHE  MPOOIEMBI
XMMHUYECKOT0 3arps3HEHUS YeN0BEYeCTBA, CBSA3aHHBIE C XMMHUYECKMM 3arpsisHeHueM. lIpennararor
MyTH MUHUMH3AIUH BO3JEUCTBUS XMMHUYECKOTO 3arpsi3HEHHs Ha
OKpyXaromyro  cpeny. llpuBomsaT  mpuMepsl  MEXIyHApOJHOTO
COTpyAHMYECTBA B 00JAacTH OXpaHbl OKpy’Karomed cpeapl OT
XMUMHYECKOT0 3arpsi3HEHHS
O000menne 3HAHMI IO XUMHH 32 Kypc OCHOBHOI mIK0JIbI. [lonroroBka kK OCHOBHOMY rocyiapcTBeHHOMY IK3aMeHYy
(O13) (79)
60 BerectBa O000maromui [Ipeacrapmsror wHbopManuio 1o Teme «llepuomndyeckwii 3akoH |
YPOK [Tepuoauueckas cucrema . 1. MeHaeneeBa B CBETE TEOPUU CTPOCHUS
aToMa» B BHJE TaOJHIl, CXEM, OIMOPHOIO KOHCIEKTa, B TOM 4YHCIE C
npuMeHeHueM cpeacts MKT. BelmonHAIOT TecToBbIE 33jaHUS 1O TEME.
[pencrapnsor uHbOpMAIMIO O TeMe «BHIbl XUMHUECKUX CBS3CH U
THIIBl KPUCTAJUIMYECKUX PEIIETOK. B3auMOCBS3b CTpPOEHUS U CBOWCTB
BEIIECTB» B BHJE TaOJHI, CXeM, ONMOPHOTO KOHCIIEKTa, B TOM YHCIE C
npuMeHenueM cpencts KT
61 XUMHUYECKUE peaKLNK O6o6maromumii | [Ipencrasisitor uHGopManmio mo teme «Kiaccupukanus XUMHUYECKUX
YpOK peakuuii Mo pa3au4HbIM Npu3HakaM. CKOpOCTh XUMHUYECKHUX PEAKIUiD» B
BUzE TaONHUI, CXeM, OMIOPHOI'O KOHCIEKTa, B TOM YHMCIIE C IPUMEHEHHEM
cpeactB UKT. BeINOAHSIOT TECTOBBIE 3aaHUS 110 TeME. XapaKTEPU3YIOT
OBP, okucnuTeNh M BOCCTAHOBUTEIIb.
62 OCHOBBI O6o0maronmii | XapakTepu3yloT o0mue, 0coOCHHbIE W WHAMBUAyaJIbHBIE CBOMCTBA




HEOpraHUYECKOU YPOK KUCJIOT, OCHOBaHUW, COJIEH B CBETE€ TEOPUU DIIIEKTPOJIUTHUECKON
XUMUU Jucconuanuu. ApryMeHTHPYIOT BO3MOKHOCTD MPOTEKAHUS XUMHUYECKUX
63 OCHOBBI O6oOmaronuii | peakquii B pacTBOpPAaxX  ANEKTPOJIUTAX  MCXOAS M3  YCIOBHI.
HEOpraHUYECKOU YpOK Knaccudummpyror HeopraHndeckie BemecTBa M0 COCTaBy M CBOHCTBAM.
XUMUHU [IpuBoasT mpumepsl MpeAcTaBUTENCH KOHKPETHBIX KJIACCOB WU TPYII
64 (OCHOBEI O06o0Omaromuii | HEOPraHUYECKUX BEUIECTB
HEOpraHUYECKOU YPOK
XUMUU
65 [ToBTOopenue u 0600IIEHHE TIO KomOuHupoBaHH | BBIMOJTHSIOT TECTHI M yIIPaXHEHUS, PELIAOT 3a1a4H 10 TEMe.
reme. [loaroroBka K KOHTPOJIBHONW | BIN YPOK [TpoBoasT OLIEHKY COOCTBEHHBIX JOCTH)KCHUH B YCBOCHUU TEMBI.
paboTe KoppekTupyroT cBOM 3HaHUS B COOTBETCTBUU C IJIAHUPYEMBIM
pe3ynbTaToM
66 [MoBTOopenue u 06o0IIEHHE TIO KomOuHMpoBaHH | BBIMOMHSIOT TECTHI M YIPaKHEHHSI, PEIIarOT 3a7adH [0 TeMe.
reMe. [loaroToBka K KOHTPOJIBLHOM BIH YPOK [TpoBoasT OLIEHKY COOCTBEHHBIX JOCTH)KCHUH B YCBOCHUU TEMBI.
pabote KoppekTupyroT cBOM 3HaHUS B COOTBETCTBUU C IJIAHUPYEMBIM
pe3yIbTaToOM
67 KontponbHas padotalNed VYpox xoutponst | [IpuMeHsIOT Ha TpakTHKE paHee W3y4YeHHBI Marepual, paboras 1o
«JToropasi o Kypcy OCHOBHOU rpynmaM ¢ 3aJaHUSIMA  PAa3HOTO YPOBHS CIIO)KHOCTH, BBIIOJIHSIIOT
IKOJIBDY KOHTPOJIBHYIO paboTy
68 IAHAITN3 KOHTPOJIBLHON paboTHI. KoppektupytoT cBou 3HaHHS
[TonBeaeHne UTOroB roja

KpnTepnn OICHUBAHUSA uocnmce}mﬁ oﬁyqamumxcn

OcHoBHas 3a7ja4a ¥ KpUTEPUil OLICHKH — OBJIAJCHUE CUCTEMOM yueOHBIX JEHCTBHUH C H3y4aeMbIM YU€OHBIM MaTepHAIOM.
Cucrema OIEHKH BKJIIOYaeT B ceOs BHYTPEHHIOI (OCYIIECTBISEMYIO CaMOM IIKOJIOW) M BHEIIHIOIO (OCYIIECTBIIsseMas BHEIIHUMH 10 OTHOLIEHHUIO K IIKOJIE

ciyx0ammu).

J171s OTIeHKH HCTIONTB3YeTCs MePCOHN(PUIIMPOBAHHAS HHPOPMAIIHsI 1 aHOHUMHas (HeNepCOHN(PUIIMPOBAaHHAS ).

[lepconuduirpoBaHHOi OIIEHKE MOJIEKAT TOIBKO METAIIPEIMETHBIE U TPEIMETHBIE PE3YIIbTAThI U3 0JI0Ka «BBITYCKHUK HAYYUTCS.

OrieHKa IOCTHKEHUH Pealiu3yeTCs «METOIOM CIIOKEHUS, TIPU KOTOPOM (PUKCUPYETCS JOCTHIKCHUE OITOPHOTO YPOBHS M €0 IIPEBHIIICHHUE.

J1s orlleHMBaHUS WCHOJIB3YIOTCS: CTaHAAPTHU3UPOBAaHHBIE NMHUCHMEHHBIE W YCTHBIE PabOTHI, MPOEKTHI, MpaKTUIeCKue padoThl, TabopaTopHbIe PadOTHI, TECTHI,
3a4eThl, TBOPYECKUE pa0OThI, CAMOAHAIN3, CAMOOIICHKA, HAOIIOICHHS U TIP.

Tunel 3aJaHuii, KOTOpPbIEe MCHOJb3YIOTCS AJsI OIl€HKU JOCTHKEH Uit :
110 ¢hopMe OTBETA: C 3aKPHITHIM OTBETOM U OTKPBITHIM OTBETOM;
10 YPOBHIO IPOBEPSIEMBIX 3HAHUH, YMEHHI, CTIOCOOOB JIEHCTBHI: 0a30BBIN U MOBBIIIEHHBIH YPOBEHE;
IO UCIOJIL3YEMBIM CPEJICTBAM: 3aJIaHUS JIJIs MUCbMEHHON MM YCTHOW Oece/Ibl, MPAaKTUYEeCKUe 3alaHus, 1a00paTOpHbIE padOTHI;
1o opme MpOBEACHHMS: IS MHANBHYaJIbHOW UM TPYIITOBON PabOTHI.

HTorosasi oneHka CKJIaIbIBaeTCs U3:
HaKOIUIEHHBIX OIEHOK (XapaKTepU3yIOT JMHAMHUKY 00pa30BaTeNbHBIX TOCTIKEHUH yJaIIuXCs);
OIIEHKH 3a CTaHIapTH3UPOBAHHBIE HTOTOBBIE PA0OTHI (XapaKTepU3yIOT YPOBEHb IPUCBOEHHUSI CITIOCOOOB JAEHCTBHUIA)




BHyTpeHHI010 cHCTeMY OIIeHKH HA CTYNEHU OCHOBHOTO 00IIEro 00pa3oBaHus KJIACCHOUIMPYETCS CIEAYIONINM 00pa3oM U BKITIOUAET MPOIICTYPHI:
HHIANBHUIYAJbHBIE PE3YJbTATHI YUAIINXCS - B cepe Pa3BUTUS Y HUX KOMIIETCHTHOCTHBIX YMEHHUU M HaBBIKOB, BBISBIISIOTCS B XOJI€ TICHXOJIOTO-TICIarOTHIECKOTO
MOHHUTOPHHTA;

Npe/IMeTHbIE Pe3YJbTATHI - PE3yJbTATHI, IOJIyYCHHBIC B TIPOIIECCE OIIEHUBAHUS YUUTEISIME [IKOJIB HA MPEIMETHOM YPOBHE;

BHYTPHIIIKOJIbHBIE PE3YJIbTATHI - PE3yJIbTAThI, IOJIYYCHHBIC B X0OZC aJMUHUCTPATUBHOTO KOHTPOJISI, UTOTOBOM aTTECTAIUN YUYaIUXCsI

( KOHTPOJIBHBIE PAOOTHI, IPOMEKYTOYHBIEC, UTOTOBBIC, TUATHOCTUICCKHE);

BHEIIKOJIbHbIE Pe3yJIbTATHI - PE3YJILTATHI OJIMMITHA], KOHKYPCOB, COPEBHOBaHWH, KOHQEPECHIIUH 1 T.11.;

pe3yJIbTaThl, MOJTYYCHHBIC B X0JIc HE3aBHCUMOW BHEIIIHEH OIEeHKH - PE3yJIbTAThI MOJTydeHHbIC B Xoae [ A

HedopMaIN30BaHHAS OI[EHKA - TOPTHOIIHO.

Jis ommcaHus TOCTIKEHUH 00yJalomuXces 1enecoo0pa3Ho YCTaHOBUTE CIIEAYIOIIHE MATh YPOBHEH:

YpoBeHb JocTraxeHne JIAHHPYEMBIX Pe3Y/JIbTATOB Onenka (0TMeTKA)
Ba3oBbiii JEeMOHCTPUPYET OCBOEHHME Y4YeOHBIX JEHCTBUH C ONOPHOM CHUCTEMOW 3HAaHMH B PaMKax | «yZOBJIETBOPUTENBbHO» (MM OTMETKa
YPOBEHb Iuana3oHa (Kpyra) BeIIENCHHBIX 3a1a4. OBnaseHue 0a30BbIM YPOBHEM SIBSIETCS JOCTATOUHBIM | «3», OTMETKA «3aYTECHOM).
JAOCTHKEHU I JUTIS TIPOJIOJDKCHMS OOyUeHMsI Ha CIISAYIOIIeH CTYNeHM o0pa30BaHMS, HO HE IO NPOGUIBHOMY

HaIpaBJICHHUIO
IMoBbIIEHHBIH | YCBOGHHE OIOPHOM CHCTEMBbl 3HAHMHW Ha YpPOBHE OCO3HAHHOTO IPOM3BOJILHOIO OBIAICHUS | OLEHKA «XOPOIIO» (OTMETKA «4»);
YPOBEHb yueOHBIMHU JACHCTBHUAMH, TOCTATOUHBINA O KPYro30p, IHUPOoTa (MK W30MpaTeIbHOCTH) HHTEPECOB.

Takue oOywaromuecss MOTYT OBITH BOBJICUCHBI B MPOCKTHYIO ACSTENBHOCTH MO MPEAMETY H

COPHEHTHPOBAHBI HA MPOJODKEHHE 00yUYEeHHUS B CTApUIMX KJIACCAX M0 JAHHOMY NPOQHIIIO.
Boicokmii Bosnee nonHoe (110 cpaBHEHMIO € MPEABIAYIIIM) YCBOCHUE OTIOPHON CHCTEMBI 3HAaHUN Ha YPOBHE | OLIEHKA «OTIMYHO» (OTMETKA «5»).
YpPOBEHbL OCO3HAHHOTO TPOWM3BOJBHOTO OBIAJACHUS YYEOHBIMU JCHCTBHAMH, JOCTATOYHBIH KpPyrosop,

mmpoTa (MM H30UpaTeTbHOCTH) WHTEepecoB. Takue oOydarolrecss MOTYT OBITh BOBJICUCHBI B

MPOEKTHYIO JEATEIBHOCTh MO MPEIMETY W COPUEHTHPOBAHBI Ha INPOAOJDKEHHWE OOYYEHUS B

CTapIIuX Kjaccax 1Mo JaHHOMY Npoduitro.
Monum:xeHHBIH OTCYTCTBHE CHCTEMaTH4YeCKOW 0a30BOW MOATOTOBKH, OOydYaroIIMMCS HE OCBOEHO JaKe H | «HEYJOBJICTBOPUTEIHHO»  (OTMETKa
YPOBeHb MOJIOBUHBI TUIAHUPYEMBIX PE3yJbTaToOB, KOTOPBIE OCBAaMBacT OOJBLIMHCTBO OOYYAOIIUXCS, | «2»)

HUMEIOTCS 3HaYUTEIbHBIE NPOOENbl B 3HAHMSX, AajbHeEIIee oOyueHue 3arpyaHeHo. IIpu stom

O6y‘IaIOIlII/II\/'IC$I MOXET BBINIOJIHATE OTACJIBHLIC 3a/laHUA ITOBBIIICHHOI'O YPOBHA. ,Z[aHHaSI rpyiia

oOyuaroruxcs (B cpellHeM B X0jie 00yueHusl cocTanisiromas okoyio 10%) Tpedyer crenuanbHON

OUarHOCTUKK 3aTpyIHEHHH B OOy4YeHHWH, IpoOeJoB B CHCTEME 3HAaHMH M OKa3aHUHU

I[eJIeHaNPaBICHHON MOMOIIH B IOCTHKEHUH 0a30BOTO YPOBHSA
Hu3zkwuii HAJIMYHME TOJBKO OTAENbHBIX (PparMeHTapHBIX 3HAHHWHA 10 IMpeaMeTy, NalbHeiiee 00ydeHHE | OICHKA «IUI0X0» (OTMETKa «1%»)
YPOBeHb MPAaKTUYEeCKH HEBO3MOXKHO. TpeOyercs crenuanbHas IOMOLIbL HE TOJBKO IO ydyeOHOMY

MpeaMeTy, HO U 1o GOPMUPOBAHMIO MOTUBAIMY K OOYYCHHIO, Pa3BUTHIO HHTEPECA K U3ydaeMOr

MIpeAMETHON 00JIaCTH, TOHUMAHUIO 3HAYMMOCTH TIpeIMeTa JIsl )KU3HH U JIp.

XapakrtepucTuka HudpoBoii oeHKN (0TMETKH)

«5» («OTJ'[I/I‘lHO»)f YPOBCHD BBITIOJITHEHUA TpCGOBaHI/Iﬁ S3HAYUTCIIbHO BBIIIC YIOBJICTBOPUTCIIBHOI'O: OTCYTCTBUEC omIMOOK Kak IIO TEKyliEMy, TaKk H IIO
npeanI AynemMy y‘{€6HOMy MaTepually; HE Ooiee OJHOI'0O HEA0YECTA, JOTUYHOCTDH M IIOJITHOTA U3JI0XKCHUA.




«4» («X0po1I0») — YPOBEHH BBHIMOJIHEHUSI TPEOOBaHU BBIIIE yIOBIETBOPUTEIBHOTO: MCIOIB30BaHHUE JOTIOJHUTEIHFHOIO MaTepuaia, MOJHOTa U JIOTHIHOCTh
PaCKpPBITHS BOIIPOCA; CAMOCTOSITEIILHOCTh CYXKICHUMN, OTPAKEHUE CBOETO OTHOIIICHUS K MpeaIMeTy 00cyxaeHus. Hammune ommboK 1 HEA0YETOB B KOJTUYESCTBEHHOM
BBIPQXEHHH IO OTAEITHHBIM IMPEAMETaM OTPAXKAETCS B JOKATBHBIX aKTaX O TEKYIEH U HTOTOBOH (pyOeKHOM) aTTecTallii 00yJaromnXCs.

«3» («yHoBJIETBOPHUTEIbLHO») — JTOCTATOYHBIA MWUHUMAIBHBI YPOBEHBb BBIIIOJIHEHUS TpPeOOBAaHWMN, MPEABABISEMBIX K KOHKPETHON paboTe, OTHeNbHBIC
HapyIICHUs JOTHKU HM3JIOKCHUS MaTepuaia; HEMOJHOTa PacKphITHs Bompoca. Hamnywe ommOOK M HEJAOYETOB MO OTACIBHBIM MPEAMETaM B KOJIHYECTBECHHOM
BBIPQKCHUH OTPAXKAETCS B JIOKATBHBIX aKTaX O TEKYIEH U UTOrOBOH (pyOeKHOI) aTTeCTalluy 00YYarOIIUXCsl.

«2» («1J10X0») — YpOBEHb BHIMIONHEHUS! TPEOOBAaHWI HIKE YIOBIETBOPHUTENHHOTO: HApyIIEHUE JIOTUKH; HEMOIIHOTA, HEPACKPBITOCTh 00CYKIaeMOTr0 BOIpOCa,
OTCYTCTBUE apryMEHTAIlMH JIMOO OIMOOYHOCTh €€ OCHOBHBIX IMOJIOKeHUH. Hamnume ommOOK M HEJOYETOB MO OTICIBHBIM IMPEIMETaM B KOJIUYECTBCHHOM
BBIPQYKCHUH OTPAXKACTCS B JIOKAIBHBIX aKTaX O TEKYIIECH U UTOTOBOM (pyOexkHON) 00 aTTecTaluu 00yJYaroIuXCsl.

KoHTpo/ibHO-N3MepUTe/IbHbIE MaTepUHaibl TpeJHa3HAuYeHBI /IS MPOBEPKH YPOBHS YCBOEHHS y4eOHOTO MarepHuaja Ha OCHOBAaHHH OOpPa30BaTENBHOTO
MUHUMYMa CojiepxaHusi 00pa3oBaHus U TPeOOBAHUM K YPOBHIO IMOATOTOBKU BBITYCKHUKOB IIKOJI. OHHM COCTaBJICHBI Ha OCHOBE MHOTOJICTHEH IMEAaroruvecKoit
MIPAKTUKH C YIETOM PAa3IHYHBIX METOINIECKIX pa3paboOTOK.

[To BceM rmaBam Kypca W WX pasfeiiaM IpejiaraeTcs TeKYIIUH W TeMaTHYeCKUHd KOHTPOJIbh 3HAHWUU W yMeHHH B (opMe XHMHUYECKHX TUKTAHTOB M TECTOB,
CaMOCTOSITCIIBLHBIX U KOHTPOJIBHBIX pa0OT. 3a1aHus 000UX BapUAHTOB PAbOT CXOHBI 10 COACPKAHUIO U XaPAKTEPy BBITIOJHACMBIX YUCOHBIX EHCTBUIM.

s opranuzanuu 3GPeKTHBHON paObOThI BCETO KiIacca ¢ yUYETOM WHIAMBHYATbHBIX CIIOCOOHOCTEH Ka)JOTr0o yYallerocs B psie padoT, BXOASIIUX B IocoOue,
MIPEICTaBIICHBI 3aIaHUS PA3IMIHbBIX YPOBHEN CII0KHOCTH.

He3aMeHUMBIM MOMOIIHUKOM TIearora B KOHTPOJIC 3HAHWM SBISIOTCS 3aiaHus B (opMe Tecta. X MOXKHO HCIIOJB30BaTh Ha Pa3HBIX dTamax ydeOHOIo
mporiecca:

* TP U3YYEHUHW HOBOTO MaTepHana,

* HAa JTare 3aKperuieHus H3yYeHHOTO MaTepuana;

*+ Ha ypokax 0000LIar0IIero MOBTOPEHHUS;

* TIPH TEKYyIIEM ¥ TEMaTHYECKOM KOHTPOJIC 3HAHWH, YMEHHI U HABBIKOB yUaIlIUXCs;

* TIPH MOJITOTOBKE YYAIUXCS K AK3aMEHaM KakK B YCTHOM, TaK M B MMCbMEHHOH dopme, ocoderHo B popme EID.

Jlist KaXkJ10i TeMbl M €€ Pa3JesioB MPEIJIOKESHBI TECTOBBIC 3a/laHUsl Pa3HOrO YPOBHS CJIOXHOCTH B JIBYX BapHaHTaxX, pacCuMTaHHble Ha 15—35 MuH wiu Ha
LENbIN ypoK. J{71s1 BRICTABJICHHUS OLIGHKH TPEJIaracTCs UCIIOIb30BaTh CIICIYIOIIYIO MPOIICHTHYIO MIKAY:

35% BBITTOJTHEHHBIX 3aJaHUH — OIICHKA «2);

36—61 % — orenka «3»;

62—85% — omenka «4»;

86—100% — orieHKa «5».

B 3aBucHMOCTH OT pe3ynbTaTOB BHIIOJHEHUS PA0OTHI YUUTEIb MOKET BHOCUTH B MPEAIOKEHHYIO CUCTEMY OLIEHUBAHUS KOPPEKTHUBEI, TOCKOJILKY OCHOBHAS I1E]Th
KOHTPOJIS B JAHHOM CJiy4ae — HE COOCTBEHHO BBICTABJICHUE OIIEHKH, a OTIPEACICHIE YPOBHS YCBOCHUS yUalIUMHUCS YY4EOHOTO MaTeprajia 1 HalpaBIeHHMA
JabHEeHTIe paboThl HaJl MMOBBIIIEHHEM KauecTBa 3HAHUN

3amanue noj nudpoii 1 onenuBaercs 3 Oamiamu; o uudpoii 2 — 5 daiamu; mox udpoi 3-8 6amtamu. 3agaHus, OTMEUYCHHbIC *, — ISl HHAUBUIYaJIbHOTO
BBITIOJTHEHHS.

Eciu He yka3aHo WHOE, KaK/bIH OTBET YacTeil OI[CHHBACTCS:

e yactn A — 2 Oannamu;

» yactu B — 4 Gainnamu;

 gactu C - 6 6amiamu.

OpaHako He BCe ydaluecs MPUCTYIAKT K 3anaHusM 4acTd C U TeM 0ojiee BBHINOIHSIOT WX MOJHOCTHIO. UTOOBI MOBBICUTH IOJIOKHUTEIBHYIO MOTHBAIMIO K
BBITNOJIHEHHUIO 33/jaHui yacTu C, yY4UTEIh MOXKET O0OBSBUThH O BHICTABJICHUHM 110 Pe3yJibTaTaM TECTa JIBYX OLICHOK: IepBoil — 3a yactu A u B, a BTOpoii — 3a yacth C
— C UCIOJIb30BaHUEM MPOIEHTHOMN IIKAJIbI OLIEHKHU 3HAHUM.



Bomnpock! s BceX BHJIOB KOHTPOIIS 3HAHUI COCTABIICHBI TAKMM 00pa3oM, YTOOBI Iearor ¢ WX MOMOIIBIO MOT BBISSBUTH 3HAHHSI YYaIIUXCS TIO BCEM Y3JIOBBIM
BOIIPOCAaM TJIABHI U pa3liena Kak Ha 0a30BOM YpOBHE, IJie HEOOXOAWMO TOJILKO BOCIIPOM3BENICHUE YYeOHOI0 MaTepualia, TaKk U Ha YCIOKHEHHOM YPOBHE, TJc
TpeOyeTcs yMEeHre aHaTM3UPOBATh M CPABHUBATH JaHHbIE, IPUMEHSS TBOPUYECKHE CITOCOOHOCTH.

Bce obydatomue BHIBI KOHTPOIIA MIPEANONIAraloT KOJJIEKTUBHYIO JesTeTFHOCTh yUaInuXcst TM00 B mape, 00 B TPYIIIE W CAMOIIPOBEPKY.

[Ipu moATroTOBKE K KOHTPOJIBHBIM paboTaM HEOOXOJUMO OOpaTHTh BHUMAaHUE Ha 3a/IaHUs YPOKOB 00OOIIAOIIEro MOBTOpPeHUs. B 3ToM ciyuae ydamuecs B
COOTBETCTBHH CO CBOUMH CITOCOOHOCTSIMH ONPEICIISIOT AJis ceOsl 3ajaHsl, KOTOPBIE MOTYT BBIITOJIHUTH.

PacueTHple 3amaun pa3NTUYHBIX THIIOB W YPOBHEH CIOXKHOCTH TIPEACTaBJICHBI B TOCOOWM OJOKaMH, a TakKe BKIFOYEHBI B Pa3HBIE BHIABI KOHTPOIS 3HAHHMA.
Y4uurtenab MOXET [0 KEJIAHUIO BKJIFOYATh MX KaK JOMOJHUTEILHOE 3aJaHue B JFOOON BHJI KOHTPOJIS WIM MPEAIaraTh y4aluMcs OTICIBHBIC CaMOCTOSTEIbHBIC
paboThl 1o peneHnIo MoA00HBIX 3a1au.

HpOBe}leHHe XHMHUY€CKOIo JTMKTaHTa
3aI[aHI/I$I JUISL obomx BAapHaHTOB KPATKO 3allMCBIBAOTCA Ha HHHCBOﬁ CTOPOHC NOCKH WJIM Ha cnaﬁz[e; OTBCTHI Ha BOIIPOCHI KCJIATCJIbHO HAIMCATh Ha O6paTHOﬁ

CTOPOHE JOCKHM WM TaKKe Ha CJIaiiie. YUuTeNb 3a4NThIBACT COAEP)KaHUE BOIPOCA, yJalllMecs 3alUChIBAIOT OTBET B TETPAlsX.
ITo oxoHUaHMM TUKTaHTa MPOBOAUTCSA CAMONPOBEPKA!

¢ omMOOK HET — OLIEHKA «5%;

¢ JIOTMYIICHBI 1—2 OmMOKU — «4»;

¢ JIOTYIICHHI 3 OIMHUOKH — «3».

B 3aBucumMmocTH OT cTeneHu MMOATOTOBJIICHHOCTH YHAIIUXCA YYUTCIIb MOXET USMCHUTDH KpI/ITCpI/IfI OLICHKH pa60T B IMOJIB3Y YUCHHKA.

IIpoBenenue camocToATENbHON PadOTHI

CamocTosTenbpHas paboTa MpeanoiaraeT Iu00 MmapHyko, MO0 TPyNoByIo GopMy pabOThl U Ta€T BO3MOXKHOCTH JIyYIlle OTPa0OTaTh U3ydaeMble BOMPOCHI O
KOHTPOJIEM YYHTENsi U B XOJE CaMOCTOSTEIbHON AesTeNbHOCTH (misi oOydaromieidl pa0doThl) MO0 Nydllle MOATOTOBUTHCS K KOHTPOJBHOH padoTe, KOTOPYIO
NPEACTOUT BBHITNIONHATH Ha CIEAYIONIEM ypoke (s 00o0maromeil paboTsl). 3agaHusl BHIIOTHIIOTCSA B Nape (TPyIIe), YTO MO3BOJISIET SKOHOMHUTE BpeMs Ha OTBET.
OtnenbHble 3a1aHud (IO 3HAKOM *) ydaliuecs: BBINOIHSIIOT CaMOCTOSTENbHO. {151 KOHTPOIS YHaIluMCs IPEeJOCTaBIsIeTCS BOSMOKHOCTh CBEPUTh CBOU OTBETHI C
3TaJIOHAMHM, KOTOPbIE OyIyT JIaHbI yUYUTEJIEM 110 OKOHYaHUN Pa0OThI.

OueHka NPAKTHYECKUX YMEHUH YUaIIAXCH

Vuurens 10JDKEH yUUTHIBAT!

- IPaBUJIBHOCTL ONPEACICHUSA ECJIN OIIbITA,

- CAaMOCTOSITENILHOCTB 10100pa 000py/1I0BaHUS U OOBEKTOB,

- TIOCJIE/TIOBATEIILHOCTH B BHITIOJIHEHUHU PA0OTHI IO 3aKJIA/IKE OIBITA;

- IOTUYHOCTh ¥ TPaMOTHOCTh B OIMCAHUU HAOIOACHUH, B JOPMYIMPOBKE BHIBOJIA U3 OTIBITA.

Otmerka "S5" - IPaBUJILHO ONpEJIeNIeHa 1eJb OIbITa,
- CaMOCTOSITENLHO, C HEOOXOIMMOM MOCIIET0BATENILHOCTHIO MTPOBEICHBI TOA00p 000pyIoBaHMs U 0OBEKTOB, a TAK)KE PadoTa MO 3aKIIAIKe
OTIBITA;
- HAYy4YHO I'paMOTHO, JIOTHYHO OIMCAaHbI Ha6.HIO)IeHI/I$I u C(i)OpMyHI/IpOBaHBI BBIBObI M3 OIIbITA.

Otmetka "4" - IPaBUJILHO ONpEJIeNIeHa 11eJ1b OIbITa;

- CaMOCTOSITEIILHO MpoBeAeHa paboTa 1o moadopy 000pyoBaHus, 00BEKTOB;

[P 3aKJIaJKe ONbITa AOMyCKaoTes 1 -2 ommoky;

- HAy4YHO I'paMOTHO, JIOTHYHO OIIMCaHbI Ha6HIO)IeHI/I$I u C(i)OpMy.]'II/IpOBaHbI BBIBOJIBI M3 OITBITA,

- B OIIMCAHMH HAOJIOACHUH U3 OMBITA IOIYCKAIOTCS HEOOJbIINE HETOYHOCTH

OrMmertka "3" - IPABUIILHO OIPEJECIICHA LENb OIbITA;

- moa00p 000pYAOBaHMS U OOBEKTOB, a TAKXKE PAOOTHI MO 3aKJIAKE OMBITA TPOBEICHBI C IIOMOIIBIO YIUTEIIS,

- TOITYCKAIOTCSl HETOYHOCTH M OMIMOKH ITPH 3aKJIAJIKE OMBITA, OMMCAHUH HAOII0IeHNH, ()OPMYITUPOBAHUH BBIBOJIOB.
Otmerka "2" - HE ONPEIEJICHA CAMOCTOSTENBHO LIEJIb OIBITA;




- He 0TOOpaHO HY)KHOE 000pyIOBaHNE;
- JIOITYCKAIOTCS CYIIECTBEHHBIC ONMIMOKY MPH 3aKIaJIKe U 0(QOPMIICHHH OTIBITA.

Ouenka ymenuii IIpoBoasit HaOTI0HeHHS

Y4auTens NOMKEH YUUTHIBATh:

- IPaBHJIBHOCTH MPOBEICHUS HAOIOACHHH 110 33aIaHHIO;

- YMCHHE BBIICIATH CYIIECTBEHHBIC MIPU3HAKK y Ha0moaeMoro o0bekTa (Iporecca),

- IOTUYHOCTh U HAYYHYIO IPaMOTHOCTh B OOPMIICHUH Pe3yabTATOB HAOIOACHUH U B BEIBOJIAX;
- IpOBeJICHIE HAONIOICHHS 110 3a/IaHUIO;

Ot1merka "S5" - MPaBWJIBHO 110 33/IaHUI0 YYUTEIIS IPOBEACHO HAOI0ICHUE;
- BBIJICJICHBI CYIIICCTBEHHBIC MTPU3HAKYU Y HaOII01aeMOoro o0bekTa (mpoiiecca);
- JJOTUYHO, HAYYHO TPaMOTHO 0()OPMIICHBI pe3yIbTaThl HAOIIOACHUH 1 BRIBOJEI.

Otmetka "4" - MPABWJIBHO T10 33/IaHUI0 YYUTEIS IPOBEACHO HAOMIOIEHHE;
- TIpY BBIJICTICHUH CYIIECTBEHHBIX TPU3HAKOB Yy HAOII0AaeMoro o0beKkTa (Ipoliecca) Ha3BaHbl BTOPOCTETICHHEIE,
- IOITyCKaeTCsl HeOpeXHOCTh B 0(hOpMIIeHHH HAOIIOCHUN U BHIBOJIOB.

Ormerka "3" - IOTTYCKAIOTCS HETOYHOCTH U 1-2 OIMIMOKYU B MPOBEICHUY HAOIIOICHUH 110 3a1aHUI0 YUUTEIIS;
- TIPU BBIJCJICHUHN CYIIECTBEHHBIX [TPU3HAKOB Y HA0I0AaeMoro o0bekTa (Mpoliecca) BhIACISIOTCS JHIIb HEKOTOPHIE;
- norryckatorcs omrnOku (1-2) B opopmireHnN HaOIIOIEHUH U BEIBOJIOB.

OtMmeTtka "2" - JonmycKaroTcs omuoOku (3-4) B mpoBeIeHNH HAOMIOACHUH 110 3aJaHHUI0 YYUTEI,

- HEMIPAaBWILHO BBIICISAIOTCS MPU3HAKY HAOJI0AaeMOro o0beKTa (mpoiecca);

- nonyckatorcs omuoku (3-4) B opopMieHnU HabMIoAeHH 1 BEIBOOB. DopMa aTTecTanuy mo OHOJIOTUH MOKET OBITh Pa3IMIHOM:
YCTHBIH 9K3aMeH Mo OuiieTaM, 3anmra pedepara, TCCTUPOBAHHE, 3aIIMTa MPOEKTA.

@opMbI NpeAcTaBIeHUs] 00Pa30BaTeIbHBIX Pe3yJIbTATOB:

e Tabenb yCreBaeMOCTH I10 MpeAMEeTaM (C yKazaHHUEM TPeOOBaHUN, PEABIBISIEMBIX K BBICTaBIEHUIO OTMETOK);

® TEKCThl UTOTOBBIX JMArHOCTUYECKUX KOHTPOJILHBIX Pa0OT, JUKTAHTOB W T.A. M aHAJM3 MX BBINOJHEHHS oOydarommmcs (MH(opMmanus 00 dJIeMeHTax U
YPOBHSX NPOBEPAEMOT0 3HAHHS — 3HAHHS, TOHUMAaHUsI, IPUMEHEHUsI, CUCTEMAaTU3aL1HN);

®  yCTHAas OIEHKA YCIIENIHOCTH Pe3yIbTaToB, JOPMYIUPOBKA MPHYMH HeyAa4d U PEKOMEHAAINH 10 yCTpaHEeHHIO POOEIOB B 00YYEHHOCTH 110 MPEIMETaM;
opthoJino;

®  pe3yJdbTaThl MCUXOJIOTO-TIEarOrMYECKUX HUCCIEOBAHUN, WILTIOCTPUPYIOIINX AUHAMUKY PA3BUTHS OTIENIbHBIX MHTEJUIEKTYAJIbHBIX M JTIMYHOCTHBIX Ka4yecTB
oOyuaromerocs, YY/I.

Kpurtepusimu oneHUBaHUS SBIISIOTCS:
® COOTBETCTBUE JOCTHIHYTBIX IPEIMETHBIX, METANpPEAMETHBIX M JIMYHOCTHBIX PE3yJbTaTOB OOy4aromuxcsi TpeOOBaHUSIM K pe3yibTaTaM OCBOCHUS
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O 0011ero oopasosanus GI'OC;
® JIMHAMHUKa PE3yJbTaTOB MPEIMETHONW 00y4eHHOCTH, (opMmupoBanus YV /.
OneHka JOCTHKEHUS] METAIIPEIMETHBIX PE3yIbTaTOB MOXKeET. [IpoBoasTcs B X0 pa3nuyHbIX npoueayp. OCHOBHOW NpOLEAYPOi HTOrOBOW OLEHKH JOCTHKEHUS
METaNpPEMETHBIX PE3YIbTATOB SIBISIETCS 3aWUMA UMO208020 UHOUBUODYANbHO20 NPOEKMA
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