MHWHHUCTEPCTBO ITPOCBEIEHUSA POCCUMCKOM ®EJEPAIIIN
MunncrepcTBo o6pazoBanusi Kuposckoii odsiactu

AnMunucTpanus BepxHekaMcKkoro MyHHIIUNAJIbHOTO OKPYyra

MKOY COUI n.PyiHu4HbIH
PACCMOTPEHO YTBEPX/IEHO
Ha 3aceJlaHuu MIPUKA30M JUPEKTOpA
Ie1aroru4ecKoro CoBeTa MKOY COII
ot 30.08.2023 1.PyiHnuHbI
poTok0oJ1 NeOl ot 31.08.2023 Ne63-0/n1
MHLI.[HXM Ha MopnucaHo undpoeon
noannucbo: MuwmxmnHa
EneHa EneHa MBaHoBHa
Jarta: 2023.08.31 10:17:55
BaHOBHa +03'00"
PABOYAS ITPOT'PAMMA

y4eOHOro npeamera « XuMHUs»
U151 o0ydaromuxcs 8-9 kinaccon

n.Pynnuunbii 2023



[MosicHuTeIbHAS 3aIIUCKA
Pabouas nporpaMma 1o xuMuu 8-9 KJ1acCcoB MOCTPOEHA HA OCHOBE (hYHIAMEHTAIBHOIO Spa COACPKaHUI OCHOBHOI'O 00IIero o0pa3oBaHusl, TpeOOBaHUH K
pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelIbHOW IPOTpaMMbl OCHOBHOI'O 0O0IEro o0pa3oBaHus, TPeOOBaHMI K CTPYKTYpe OCHOBHOHM 00pa3oBaTeabHOMN
MPOrpaMMBbl OCHOBHOT'O O0IIEro 00pa30oBaHus, MPONUCAHHBIX B DeepalibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM CTaHIAPTEe OCHOBHOT'O OOIIEro o0pa3oBaHus, a
Takke KoHIenuu 1yX0OBHO-HPaBCTBEHHOTO Pa3BUTHUS M BOCIIUTAHUS TpaxknanuHa Poccuu.
[IpemogaBarne y4eOHOTO Kypca « XUMHUI» B OCHOBHOW IIKOJIE OCYIIECTBISIETCS B COOTBETCTBUH C OCHOBHBIMH HOPMATHBHBIMHU TOKYMEHTAMH U WHCTPYKTHBHO
METOJIMYECKIMH MaTepHaIaMu:

v 3akon Poccuiickoit ®enepaiyu «O06 o0pazoBanuu B Poccuiickoit @enepanum» ot 29.12.2012r. Ne273-03,;

v ®enepalbHblii TOCYIAPCTBEHHBIM 00pa30BaTENbHbINA CTAHAAPT OCHOBHOTO OOIIEro o0pa3oBaHMs, YTBEPKACHHBIM MpukazoM MuHoOpHayku Poccuu oT
17.12.2010 Ne 1897 «OO6 yTBepKJCHHWU W BBEJICHHW B JIcHCTBHE (efepalbHOrO TOCYJAapCTBEHHOTO 00pa30BaTeNbHOTO CTaHJApTa OCHOBHOTO OOIIETO
oOpa3oBanus» (B pel. nmpukaza MuHoOpHayku Poccuu ot 29.12.2014 Nel644)

v' Xumus. Paboune nporpammsl. [Ipeamernas munaus yueouukos O. C. Iabpuensua, U. I'. Octpoymosa, C. A. Cnagkosa. 8—9 kiaccel: yuebHOe mocodue s
obmeodpazoBarensHbIX opranm3aruii / O. C. 'abpuensH, C. A. CrankoB — M.: [Ipocsemenne, 2019.

v B coorserctBur ¢ OOIT MKOY COII n.PyanudnbIii

ean xkypca:
. Dopmuposanue y ydanuxcsl LEeJIOCTHONW €CTECTBEHHO-HAYYHON KApTUHBI MUPA.

o Pa3zeéumue no3HaBaTENBHBIX MHTEPECOB, HHTEIUIEKTYAFHBIX M TBOPYECKHUX CIIOCOOHOCTEH yJaluxcs B MpoIecce U3ydeHHs] XUMHUYECKON HAyKu H
e€ BKIIaJa B COBPEMEHHBIH HAaydyHO - TEXHUYECKHH Tporpecc; (OpPMHUpPOBaHHE BXKHEHIIMX JIOTHUECKUX OIEpaluid MBIIDICHUS (aHAIW3, CHHTE3, 0000IIeHue,
KOHKpPETH3aIus, CPaBHCHHUE U JIp.) B Ipoliecce MO3HAHUS CHUCTEMBbl BaXXHEHIINX MOHSITHH, 3aKOHOB U TECOPUH O COCTAaBE, CTPOCHHUU, CBOMCTBAX U IMPUMCHCHHUH
XUMUYECKUX BEIIECTB.

. Bocnumanue yO6exaEHHOCTH B TOM, YTO NMPUMEHEHHE MOJTYYCHHBIX 3HAHUM M YMEHUH MO XUMHH SBISCTCS OOBEKTUBHOW HEOOXOTUMOCTBIO IS
Oe3omacHoi paboTHI C BEMIECTBAMU M MaTepHajiaMu B ObITY U Ha TIPOU3BOJCTBE.

i Ilpoexmuposanue u peanusayusn BbITYCKHUKAMM OCHOBHOMH IIIKOJIBI JIMUHOM 00pa30BaTeIbHON TPACKTOPHHU: BEIOOD mpoduiist 00yueHHs B CTapIiei
IIKOJIE WJIK MPO(PECCUOHAILHOTO 00Pa30BaTeILHOIO YUPEIKICHUS.

o Osnaodenue Kirouesvimu KoOmnemeHyUuAMU: y‘le6HO-HO3HaBaT6J'IBHLIMI/I, I/IH(I)OpMaHI/IOHHLIMI/I, HEHHOCTHO-CMbBICJIIOBBIMH, KOMMYHHWKATUBHBIMU.

JUiist TOCTHXKEHUSI ATHX 1IeJied B Kypce XUMUH Ha CTYTIEHH OCHOBHOTO OOIIIEro 00pa3oBaHUsl PeIaroTCs CIeIyIoNie 3a1aqu:

v (GOpMHPYIOTCSI 3HAHHS OCHOB XMUMHYECKOW HAYKH — OCHOBHBIX (DAKTOB, MOHSTHI, XMMHYECKHX 3aKOHOB U TEOPHH, BBIPAKEHHBIX IOCPEACTBOM
XUMUYECKOTO SA3bIKA;
pasBUBarOTCs yMeHHs HaOmoaTh U OOBSICHSIIOT XUMUYECKHUE SIBICHHS, TIPOUCXOJISIINE B IPUPOJIE, IAOOPATOPHBIX YCIOBHAX, B OBITY U Ha TIPOU3BOJICTBE;
MpHOOpeTArOTCs ClielMalIbHbIe YMEHUS U HaBBIKU M0 O€30MMacHOMY OOpaleHHI0 ¢ XMMUYECKUMH BEIECTBAMU, MaTepHaJlaMU U MIPOIIECCAMU;
(opmMupyeTCsl TYMaHHCTHYECKOE OTHOLIEHHE K XMMHHU KaK MPOU3BOJUTEIBHOM CHIle OOILECTBa, C MOMOIIBI0 KOTOPOH pelaroTcs riaodaibHble MPoOIeMbl
YEJI0BEUYECTBA;
v/ OCYILIECTBJIAETCS MHTETPALMs XUMUYECKON KapTUHBI MUPA B €IMHYIO HAYYHYIO KapTHHY.

AN NN

IInanmpyemble pe3yJbTaThl OCBOCHHUS y4eOHOT0 peaMeTa

Ilo 3aBCPIICHUIO KypCa XUMHUHU HA 3TaHEC OCHOBHOT'O O6H_I€FO 06p3.30BaHI/I$I BBIITYCKHUKHA OCHOBHOM IIKOJIBI AOJDKHBI OBJIAACTDH CICAYIONIUMMU PE3YyJIbTaATaAMU:

|. JIuunocmuvie pesynomamor:
1) ocosnanue cpoeii STHIUECKOI MPUHANEKHOCTH, 3HAHUE UCTOPUH XMMHUH 1 BKJIAZA POCCHICKOM XMMHUYECKOI HAyKH B MHPOBYO XHUMHIO;
2) opmuposanue OTBETCTBEHHOTO OTHOMIEHHUS K O3HAHHMIO XHMHH; TOTOBHOCTH H CIIOCOGHOCTH 06YYAIOIINXCS K CAMOPA3BHTHIO M CAMOOOPA30BAHHIO HA OCHOBE



M3YYCHHBIX ()aKTOB, 3aKOHOB M TEOPUI XUMHUH; OCO3HAHHOTO BHIOOpA M MTOCTPOSHUE UHINBUAYAILHOW 00pa3oBaTeIbHON TPASKTOPHUH;
3) ¢opmuposanue ETOCTHON €CTECTBEHHO-HAYYHON KapTUHBI MUPa, HEOTHEMIIEMOM YaCThI0 KOTOPOM SBISCTCS XUMHUYECKask KAPTUHA MUPA;
4) 081a0eH1e COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIIIMM YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH, B TOM YHCIIE U XUMUYECKIM;
5) oceoenue coupanbHBIX HOPM, IPABUIT OBEICHHUS, POJICH 1 (POPM COIMATBHOI KHU3HU B COLIMYME, IPUPO/IE M YACTHOM XKU3HH Ha OCHOBE SKOJTOTHYECKOH
KYJBTYpPBI B 0€30MMacHOT0 OOpaIlleHuUs C BEIIECTBAMH U MaTepHallaMHU;
6)  popmuposanie KOMMYyHHKATHBHOM KOMIIETEHTHOCTH B OOIICHHH CO CBEPCTHHKAMH H B3POCIBIMH B TIPOLIECCE 06PA30BATEIBHOM, OOIIECTBEHHO TTOIE3HOI,
y4eOHO-UCCIIEI0BATENBCKON, TBOPUYSCKOM U IPYTUX BUIOB JICATCILHOCTH, CBSI3aHHBIX C XHUMUEH.

Il. Memanpeomemnvie pesynomamur:
l) onpedenenue 1eneil coOCTBEHHOr0 00y4eHUs, TOCTAaHOBKA U (YOpMyIHpOBaHHE AT ceOst HOBBIX 3a/1a4;
2) naHUposanue yTeH TOCTHIKSHUS KEIaeMOro pe3yJibTaTa 00y4YeHUs XUMUHU KaK TEOPETHYECKOTO, TaK M SKCIIEPUMEHTAIBHOTO XapaKTepa,
3) coommuecenue coux neficTBHUIA ¢ MIAHUPYEMBIMU PE3yNbTATAMH, OCYUeCmEieHue KOHTPOIIS CBOC IeATeIbHOCTH B MPOLIECCE JOCTIKEHHS Pe3y/IbTaTa,
onpeoeneHue CIocO00B AeMCTBUN MPH BHIITOJTHEHUH TA00OPATOPHBIX U MPAKTHIECKUX PabOT B COOTBETCTBUH C TIPaBUIIAMH TEXHHUKH O€30MMacCHOCTH;
4) onpeoeieHie AICTOYHUKOB XUMUUECKOH MH(OPMAIINK, ITOJIyUYeHUE U aHAIU3 €€, Co3/jaHre HH(OPMAIMOHHOTO MPOYKTA U €ro MPE3CHTAIIUS;
5) ucnonvsosanie OCHOBHBIX MHTEINIEKTYAIBHEIX OMEPALIMIA; AHATH3A ¥ CHHTE3a, CPABHEHHS U CHCTEMATH3AIINH, 00OOIICHHS U KOHKPETH3AIMH, GbisAGICHUE
MIPUYMHHO-CJICICTBEHHBIX CBSI3EH U nocmpoenue TOTUIECKOTO PACCYKACHUSI U YMO3aKIIIOUeHUS (MHAYKTUBHOTO, ISyKTUBHOTO M IO aHAJIOTHHN) Ha MaTepHalie
€CTECTBEHHO-HAYYHOTO COACPKAHUS;
6) VMeHue CO3JIaI0T, IPUMEHSITh U IPeoOpPa30BhIBATh 3HAKU M CUMBOJIBI, MOJICIIH U CXEMBI JUIS PEIICHHsI YIeOHBIX U MTO3HABATEIbHBIX 33134,
7) popmuposanue n pazéumue SKOTOTMYECKOTO MBIIIICHNS, yMEHHE IPUMEHATh €TI0 B I03HABATEIBHOM, KOMMYHHKATHBHOM, COIMATBHOM NPAKTHKE 1
poecCHOHAIBHON OPHEHTAIINH;
8) 2eHepuposarue UK U OTIPeIeIICHUE CPEICTB, HEOOXOAUMBIX JIJISl MIX PeaTi3alliH.

l1. Ipeomemnvie pesynomamur:

[IpenMeTHBIE pe3yNbTaThl H3yYEHUS PEAMETHOM 00nacTu "EcTecTBeHHOHAYYHBIE TIPEAMETHI" — XUMHS - JTOJDKHBI OTPaXKaTh:

1) popmupoBaHHe IEpBOHAYANBHBIX CHCTEMATH3UPOBAHHBIX TIPEICTABICHHH O BEIIECTBAX, WX MPEBPAIICHUSIX U IPAKTUIECKOM ITPUMEHEHUH; OBJIJICHUE
HOHATUHHBIM arnmnapaToM U CUMBOJIMYCCKHUM A3BIKOM XUMUWH,

2) oco3HaHWe OOBbEKTUBHOM 3HAYMMOCTH OCHOB XUMHYECKON HayKH KaKk 007acTH COBPEMEHHOTO €CTECTBO3HAHMS, XMMUYECKUX MTPEeBPAIICHUIH
HCEOPraHNYCCKUX U OPraHUYCCKUX BCHICCTB KaK OCHOBBLI MHOI'UX SIBJIEHUU KUBOI Y HEXKUBOU IIPpUPOABI; yrny6neH1/Ie HpeI[CTaBJIeHI/Iﬁ O MaT€praJIbLHOM €INHCTBC
MUPA;

3) oBnazieHNe OCHOBaAMH XUMHUYECKOH TPaMOTHOCTH: CITOCOOHOCTHIO aHAJIM3UPOBATh 16 1 0OBEKTHBHO OLIEHUBATH JKU3HEHHBIC CUTYAIINH, CBA3aHHBIE C
XMMHEH, HaBbIKaMH 0€3011acHOT0 00palleHus ¢ BeecTBaMH, UCIIOIb3yEMbIMH B TIOBCETHEBHOM YKM3HH;, YMEHHEM aHAIM3UPOBATH U TUIAHUPOBATH SKOJIOTHYECKH
0e30MacHOe MOBEICHUE B LIEJISIX COXPAHEHUS 30POBbS U OKPYIKAIOIICH CpeIbl;

4) hbopMupoBaHUE YMEHUI YCTaHABIUBATH CBSI3M MEXIY PEAThbHO HAOIFOIaeMbIMUA XUMUYECKUMH SIBICHUSMH U TIPOIIECCAMM, TIPOUCXOJISAIIINMU B
MUKPOMHPE, OOBACHATH MPUYNHBI MHOTOOOPAa3Hs BEIIECTB, 3aBUCUMOCTh UX CBOWCTB OT COCTaBa U CTPOCHUS, a TAKXKE 3aBUCUMOCTh IIPUMEHEHHS BEIIECTB OT UX
CBOJICTB;

5) Hpno6peTeH1/Ie OITbITa MCIIOJIb30BaHUA PA3JIMYHBIX METOA0B U3YUYCHUA BEIICCTB: HaGJIIOJIeHI/ISI 3a UX MNPEBpalICHUAMHU IIPU IIPOBCACHUN HECIIOXKHBIX
XUMHYECKUX IKCIIEPHUMEHTOB C UCTIOIh30BAHUEM JIA0OPATOPHOTO 00OPY/I0BAHUS U IPUOOPOB;

6) hbopMupoBaHUE MPEACTABICHNN O 3HAYCHNH XUMUYECKOW HAYKH B PEIIEHUH COBPEMEHHBIX 3KOJIOTHUECKUX MPOOIJIEM, B TOM YHUCIIE B TIPEJOTBPAIIEHNN
TEXHOT'CHHBIX U 9KOJOIMUECKUX KaTacTpod.



BbinyckHUK HAYYHTCS:
XapaKTepU30BaTh OCHOBHBIE METObI I03HAHUSA: HAOJIOAECHUE, U3MEPCHUE, SKCIICPUMEHT;
OIMCHIBAaTh CBOMCTBA TBEPABIX, KHUAKHUX, Ta3000pa3HBIX BEUIECTB, BBIACIASA HX CYIIECTBEHHbBIC IIPHU3HAKY;

PaCKpeIBaTh CMBICTI OCHOBHBIX XUMHUYCCKUX TTIOHSATHIA «aTOM», «MOJICKYJIay, «XUMHYCCKUN OJICMCHT, «IIPOCTOEC BEHIECTBOY, KCIOKHOC

BEIIECTBO», «BATEHTHOCTBY, «XUMUYECKasl PEAKLUs», UCIOIb3Ys 3HAKOBYIO CUCTEMY XMMUH;
PacKphIBaTh CMBICI 3aKOHOB COXPaHEHUS] MAacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHON TEOpHUH;
pa3nuyaTh XUMHYECKHE U (pr3ndecKue sIBICHUS;

Ha3bIBaTh XUMHUYECKHE HJIEMEHTHI;

OIIpEIEIIsATh COCTaB BELIECTB 10 UX (popMyam;

OIIpENEIIATh BaJICHTHOCTh aTOMa JIEMEHTA B COEIUHECHUSIX;

OIIPEIEIIATh TUIl XMMUYECKUX PEeaKLuii;

Ha3bIBaTh MPU3HAKY U YCIIOBHS IPOTEKAHUS XMMUYIECKUX PEaKLni;

BBISIBJISITH [IPU3HAKHU, CBUCTEIBCTBYIOLINE O IPOTEKAHUH XUMHUUECKON PEeaKH NP BBHIIOTHEHUH XUMHUYECKOTO OIIBITa,;
COCTaBIATH (POPMYITBI ONHAPHBIX COSTUHEHHUIA;

COCTaBIIAITh YPABHEHUSI XUMHUYECKHX PEaKINH;

coOroaTh paBuiia 6e30macHo paboTHI IPH MPOBEICHUH OIBITOB;

TIOJIE30BATHCS JIA0OPATOPHBIM 000PYAOBAHUEM H MTOCYI0MH;

BBIYUCIISITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB;

BBIYUCIISITH MACCOBYIO JOJIIO XUMHUYECKOTO 3JIEMEHTA 0 (hOpMYyIie COeANHEHHUS;

BBIYUCIISTH KONUYECTBO, 00BEM MIIM Maccy BELIECTBA 110 KOJIUYECTBY, 00bEMY, MacCe PEareHTOB WM MPOIYKTOB PEaKLUH;
XapakTepu30BaTh (pr3ndecKre 1 XMMUYECKUE CBOMCTBA MPOCTHIX BEIECTB: KUCIOPOAA U BOIOPOA;

[OJTy4aTh, COOMPATh KUCIOPOI ¥ BOAOPOL;

pacrno3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIECTBA: KHCIOPO/, BOAOPO;

PacKphIBaTh CMBICH 3aKOHA ABOTaJpo;

PacKphIBaTh CMBICT MMOHATHH «TEIIOBOM 3((EeKT peakuuny, «MOJSIPHBIA 00beM»;

XapakTepu30BaTh (hrU3nvYecKre 1 XMMUYECKHE CBOMCTBA BOABI,

PacKphIBaTh CMBICT IOHATHUS «PACTBODY;

BBIYHUCIISITH MACCOBYIO JOJIIO PACTBOPEHHOTO BEIIECTBA B PACTBOPE;

MPUTOTOBJISITH PACTBOPHI € ONPENENEHHON MacCOBOM J10JI€ PaCTBOPEHHOTO BEILIECTBA;

Ha3bIBaTh COCIMHEHUS U3YUYEHHBIX KJIACCOB HEOPraHNMYECKUX BEIIECTB;

XapakTepu30BaTh (PrU3NIECKUE U XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPraHWYECKHUX BEIIECTB: OKCHIOB, KUCJIOT, OCHOBAaHHM, CONEH;
OTIPENEIIATh IPUHAAJICKHOCTD BEIIECTB K ONPEIEIeHHOMY KJIacCy COSAMHEHH;

COCTaBISITH (POPMYJIbI HEOPTaHMUYECKUX COSTMHEHUI N3YyUEHHBIX KI1aCCOB;

MPOBOJUTDH OIBITHI, TOATBEPKIAIOIINE XUMUIECKHE CBOMCTBA M3YUEHHBIX KJIACCOB HEOPTaHMUECKUX BEILECTB;
pacrio3HaBaTh OIIBITHBIM ITYTEM PaCTBOPBI KUCIIOT U menoqef/'l 110 USMCHCHHIO OKPACKU MHAWKATOpPA,

XapaKTEprU30BaTh B3aWMMOCBA3b MEXKY KilaCCaMM HECOPTaHUYCCKUX COCZIPIHCHI/Iﬁ;

packpsiBaTh cMbich [lepuoandeckoro 3akona . 1. MeHneneesa;

OOBACHATH (PM3UUYECKUI CMBICT aTOMHOTO (TIOPSIAKOBOTO) HOMEpa XUMUYECKOT0 3JIEMEHTa, HOMEPOB TPyl U Neproia B nepruoandeckoi cucreme /1. U.

MeHnpeneena;
06’b$ICH$ITL 3aKOHOMCEPHOCTU USMEHCHU CTPOCHHUA aTOMOB, CBOMCTB 2JIEMEHTOB B npeaciax MajbIX IMEPUOAOB U I'TaBHBIX IMOATPYIIIL;

XapaKTepH30BaTh XMMHUYECKHE DIIEMEHTHI (OT BOJOPO/a 10 KaJIbLIMs) Ha OCHOBE HX MOJOXKEeHHS B iepuoanyeckoii cucreme /1. M. Menzaeneesa u



0COOCHHOCTEW CTPOCHHUS UX aTOMOB;

COCTABJISITh CXEMBI CTPOCHHSI aTOMOB TIEPBBIX 20 3JIEMEHTOB IIepHoanIecKoi cucteMbl J{. V1. Mennmeneena;

PacKpBIBATh CMBICH MOHATHHN: «XUMHYECKAsI CBSI3bY», «IIEKTPOOTPHUIIATEIHHOCTHY;

XapaKTepH30BaTh 3aBUCUMOCTh (DM3MYECKUX CBOMCTB BEMIECTB OT THUIA KPUCTAILIMYECKOMN PEIIETKH;

OTIPEIETISATh BUJI XUMUYECKON CBSI3U B HEOPTAHUIECKUX COSAMHEHUSX;

M300paXkaTh CXEMBI CTPOSHHS MOJIEKYJI BEIIECTB, 00pa30BaHHBIX Pa3HBIMU BUAAMU XUMHUYECKUX CBS3EH;

PacKpBIBaTh CMBICH TTOHATHH «HOH», «KAaTHOH», «AHHUOHY, «IJEKTPOIHTH, «HEDJIEKTPOIUTBD», «IJEKTPOIUTHIECKAS TUCCOITAIH,

«OKHCJHTENb», «CTETEHb OKUCIECHUS, KBOCCTAHOBUTEIDY, KOKHACICHHUEY, «BOCCTAHOBIICHHEY;

OTIPE/IETISITh CTENIEHh OKHUCIICHUS aTOMA 3JIEMEHTa B COSTMHEHUN;

PacCKpBIBATh CMBICI TEOPHH ANEKTPOIUTHIECKOM TUCCOIHAIINIH;

COCTABIISITh YPABHEHUS 3JICKTPOJIUTUYECKON AUCCOLUALMU KUCIIOT, IIEJI0Y€e, COoNel;

OOBSICHATH CYyITHOCTD MPOIECCa ANEKTPOTUTHYECKON JUCCOIMAIINY U PEeaKInii HOHHOTO 0OMeHa;

COCTaBJIATH IMOJHBIC U COKpAIIEHHBIC HOHHBIC YPAaBHEHMS peaKkiinii OOMeHa;

OTIPEAETISATH BO3MOKHOCTh ITPOTEKAHMUS peaKInii HOHHOTO 0OMeHa;

MIPUBOJUTH PEAKIIMH, TIOTBEPKAAONINE Ka9eCTBEHHBIN COCTaB Pa3IUYHBIX BEIIECTB;

OTIPEIETISATH OKUCITUTETh U BOCCTAHOBUTEIH;

COCTaBJIATh ypaBHEHUS OKHUCIUTEIHHO -BOCCTAHOBUTENBHBIX PEAKIIHIA;

Ha3bIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOW PEAKIIHM;

KJIACCU(HUIMPOBATh XUMUYIECKIE PEAKIINH 0 Pa3IMIHBIM IPHU3HAKAM;

XapaKTepH30BaTh B3aWMOCBSI3b MEXKIY COCTABOM, CTPOCHHEM M CBOWCTBAMHU HEMETAILJIOB;

MIPOBOJIUTH OIIBITHI 1O TTOYYICHUIO, COOMPAHUIO ¥ H3YUCHHIO XUMHYECKUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKUCIIOTO ra3a, aMMHaKa;

Pacro3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEIECTBA: YTIIEKUCIBII ra3 1 aMMHaK;

XapaKTepPH30BaTh B3aUMOCBS3b MEX]y COCTABOM, CTPOEHHUEM U CBOMCTBAMHU METAJIIIOB;

Ha3bIBaTh OPraHUYECKHE BEIIECTBA M0 UX (hOpMyIie: METaH, 3TaH, 3TWICH, METaHOII, 3TaHOJI, TJIHIIEPHH, YKCYCHAs KUCIOTa, aMUHOYKCYCHAsI KUCIIOTa,

CTeapuHOBAsI KHCIIOTa, OJICMHOBAs KUCIIOTA, TIIIOK03a;

OTICHUBATH BIMSHUE XUMHUECKOTO 3arpsI3HEHUSI OKPYKAIOIICH CpeIbl HAa OPTaHM3M YEIIOBEKA;

IPaMOTHO 00paIaThCs C BEIISCTBAMH B IOBCEIHEBHOM KU3HU;

®  OMpEeaeNsaTh BOZMOXKHOCTD MTPOTEKAHUS PEeaKINil HEKOTOPBIX MPECTABUTEICH OPraHMYECKUX BEIIECTB C KUCIOPOI0M, BOJOPOAOM, METAILIAMU,
OCHOBaHHWAMMU, T'aJIOTCHAMMH.

BbInyCKHHK NOJYYUT BO3MOKHOCTh HAYYHUThHCSI:

* gulrOBUCAMDb U npoeepAntb IKCNEPUMEHRMATbHO cUnone3bl O XuMuyeCKux CBOUCMEBAX geulecnme Ha OCHoese Ux cocmaea u CmpOoeHus, ux cnocobrocmu
ecnmynams 6 XumuiecKkue peakyuu, o xapakmepe u npodykmax PAa3IUYHBIX XUMUYECKUX peam;uﬁ;

* Xxapakmepuszoeambs eeujecmeda no cocmaesy, Cnpoesuro u CGOL?CMG(IM, ycmaxnaeauearom I’lpulluHHO'Cﬂe()CWlGBHHble C653U Meofcdy OaHHbIMU
xapakmepucmukamu eewecmed,

® cocmasisamsb MOJEKYISAPHbIE U NOJHble UOHHbLE YPABHEHUs NO COKpaWéHHbZM UOHHBIM YPABHEHUAM,

* npocHosupoeamos cnocobrHocmo geujecmea nposeisiinib OKUCIUNENbHbLE UIU 60CCMAROBUMETIbHbLE ceoticmea c yuemom cmenenell OKUCIeHUs 2J1€EMEHRMO0E,
GXOO}ZM/;MX 6 eco cocmae,

® cocmaenams YPAaeHEeHUA peam;m?, coomeemcmeyrumux nocnie008amenbHoCmu npeepameﬂuﬁ HeopeaHUuvYeCKux eewecme pa3iuidnblx Kiaccos,

*  gblOBU2AMb U npoeepAntb IKCNEPUMERMAIbHO cUNOme3bl 0 pe3yibmamax 8030eticmeus pasiuvrnvlix gbakmopoe HA U3MEHEHUe CKopocmu XUMUUECKOU
peakyuu,



*  UCNONBL308aMb NPUOOPEMERHBIE 3HANHUS OJIsl IKOAOSUUECKU SPAMOMHO20 N08EOeHUs 8 OKpYcarouell cpeoe;

® uUcnonv306amo }’lpu06p€l’l/léHHbl€ Kro4esble KomMnemenyuu npu 6blnOJIHEKUU NPOEKMO6 U ylle6H0'l/{CCJle()06‘am€]leKux 3a0a4 no U3y4erHuIo ceozicme,
cnocobos nOJIy4Yerusl U pacno3nasanusl eeuiecmse,

*  00bEeKMUBHO OYEHUBAMb UHDOPMAYUIO O BEUYECTNBAX U XUMULECKUX NPOYeccax,
*  Kpumuuecku OMHOCUMbCA K NCeB0OHAYYHOU UHopmayuu, Hedobpoco8ecmHol peKiame 8 CPeOCmEax Macco8ol UHGOpMayuu,;
*  0CO3HABAMb 3HAUEHUE TMeOPeMUYECKUX 3HAHUL N0 XUMUY OJi NPAKMUYECKOU 0esimeabHOCIU YeN08eKd,

*  co30arom mooenu u cxemul 0Jis peuteriss Y4eOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMANb HeOOX0OUMOCHb COONOOEHUSA NPEONUCAHU, NPedlacaeMblX 8
UHCMPYKYUSX RO UCNOTb308AHUIO IEKAPCME, CPEOCME ObIMOBOU XUMUU U Op.

MECTO YYEBHOI'O IPEJJIMETA B YYEBHOM IIJIAHE

OenepanbHBIi TOCYAapCTBEHHBI 00pa3oBaTeNbHBIN CTaHIAPT MHpeAycMaTpUBAeT M3yYeHHE Kypca XUMHH B OCHOBHOW MIKOJE KaK COCTaBHOW 4YacTH
npeaMeTHol obnactu «EcTecTBeHHOHAYYHbIE TPEIMETHD).

Kypc xumun B 8 - 9 kmaccax paccuuTaH Ha 2 4aca B Heaenro B oObeme 136 ydeOHBIX yacoB. M3ydeHue 3TOro Kypca IaeT BO3MOXKHOCTH BBITYCKHUKY
OCHOBHOM HIKOJBI ycrenHo caath OI'D mo XMMUM Kak MpeaMeTa 1Mo BEIOopY.

IIpeanaraemplil Kypc, XOTsS M HOCHT OOIIEKYJIbTYPHBIH XapakTep W HE CTaBHUT 3a4ady NPO(ecCHOHAIBHON MOATOTOBKH OOy4aroIMXCs, TEM HE MEHEE,
MTO3BOIISIET MIM OTPEIEITUTHCS ¢ BEIOOPOM Mpoduisi OOyIeHHS B CTapIIEH IIKOJIE.

YUEBHO-METOJANYECKOE OBECIIEUEHUE
YMK «Xumusa. 8 knacc»

1. Taopuensa O. C. Xumus. 8 kiacc: yueOHMK i obineoOpa3oBareiabHbix opranusainuii / O. C. 'abpuensH, U. I'. Octpoymos, C. A. CnagkoB. — M.:
[Ipocsemnienue, 2019

2. Tabpuensn O. C. Xumus. Meronndeckoe mocodbue i § xinacca yuebHoe mocobue st oomeodpazoBaTenbHbix opranuzamnuii / O. C. ['abpuensnH, 1. B.
Axcénosa, U. T'. OctpoymoB. — M.: IIpocsemienue, 2019

3. Tabpuensa O. C. Xumus. COOpHUK 3a/1a4 M yIpaxxHeHUH. 8 kiacc: ydyeOHoe mocobue aiist obmeobpasoBatenbubix opranuzanuii/ O. C. [abpuensn, 1. B.
Tpury6uak M.: [Ipocsemenue, 2019

4. Tabpuensa O. C. Xumusa. Terpams g 1abOpPaTOPHBIX ONBITOB M TMPAKTHYECKUX paboT. 8§ kiacc: ydeOHoe mocobme s 00IeoOpa3oBaTeNbHBIX
opranmzanuii / C. 'abpuensin, U. B. Akcénosa, 1. I'. OctpoymoB. — M.: [Ipoceemienue, 2019

5. Taopuensu O. C. Xumus. Pabouas Terpanp. 8 kinacc: yueOHoe nmocodue ijis ooieoOpasoparenbHbix opranuzanuii / O. C. [adbpuensn, C. A. Cnangkos, U. T
OctpoymoB. — M.: IIpoceemenue, 2019

YMK «Xumus. 9 knaccy

1. Ta6puensn O. C. Xumus. 9 knacc : yaeOHUK a5 odmieodpazoBatensHbix opranmsauuii / 0. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — M.:
IIpocsemenue, 2019

2. Taopuensn O. C. Xumus. Meroauyeckoe nocobue i 9 kiacca: y4e0. mocodue misi o0meoOpa3oBarenbubix opranusanuii / O. C. Nabpuensu, U. B.
Axcénona, 1. I'. Octpoymos. — M.: [Ipocsemienue, 2019

3. T'abpuensn O. C. Xumus. COOpHUK 3a/1a4 ¥ yIIpaKHEHHH. 9 Kiacc : yueOHoe mocobue aiist obimeoopazoBatenbHbix opranuzamuit/ O. C. ['abpuensn, . B.
Tpurybuak. M.: [Ipocsemienue, 2019

4. Taopuensn O. C. Xumwusa. Terpaap s J1aOOpaTOPHBIX ONBITOB W MpakTHYecKHx pabor. 9 kiacc : yueOHoe mocoOue Juisi 00meo0pa3oBaTebHBIX
opranmzanuii /O. C. I'abpuensn, U. B. Akcénora, U. I'. OctpoymoB. — M.: [Ipocsemenue, 2019

5. Ta6puensu O. C. Xumus. Pabouas teTpazp. 9 kiacc : yuebHoe nocodue s obieodpasopareabHbix opranu3anuii / O. C. ['abpuensn, C. A.
Cnankos, 1. I'. OctpoymoB. — M.: IIpocsemnenue, 2019



Hugpopmayuonnwie cpeocmea
HuTtepHeT-pecypcsl
1. http://www.alhimik.ru IIpencraBieHbl pyOpUKH: COBETHI a0UTYPHEHTY, YUHUTEIIIO0 XMMUHU, CIIPABOYHUK (OYCHB 0OJIbIIas OA00PKa Ta0IHI U CIPABOYHBIX
MaTepHaioB), Becesas XMMHs, HOBOCTH, OJTMMITHA/IbI, KYHCTKaMmepa (Macca HHTEPECHBIX HCTOPHUYCCKUX CBEICHHIA).
2. http://www.hij.ru Xypran «XuMusi 1 )HU3Hb» HOHATHO U 3aHUMATEIBHO PACCKa3bIBacT 000 BCEM HHTEPECHOM, UTO MPOMCXOUT B HAYKE U B MHUPE, B KOTOPOM MbI
KHUBEM.
3. http://chemistry-chemists.com/index.html DiekTpoHHBIN KypHAT «XHUMUKH U XUMHSI», B KOTOPOM IPEICTABICHO MHOYKECTBO
OMBITOB T10 XUMHH, 3aHUMATEIILHOM HH(POPMAIMH, TO3BOJISIONICH YBICYb YICHUKOB SKCIIEPUMEHTABHON YaCThIO MPEIMETA.
. http://c-books.narod.ru BceBo3amoskHast auteparypa mo XUMHUH.
. http://lwww.drofa-ventana.ru M3BecTHOE H31aTEIBCTBO yUeOHOM TUTEpaTyphl. HOBUHKH HAYYHO-TOMYJSIPHBIX M 3aHUMATEIbHBIX KHHUT 110 XUMHUH.
. http://1september.ru XKypnain st yaurteneii u He T0IbKO0. Bobiioe KOIU4eCTBO paboOT YIEHUKOB, B TOM YKCIIE U HCCIICI0BATEIBCKOTO XapakTepa.
. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKONIBHBIN MOPTAJ CO CCHUIKAMH Ha 00pa30BaTEIbHBIC CANTHI 10 XUMUH.
. www.periodictable.ru COOpHHK cTaTeli 0 XUMHUYECKHX JIEMEHTAaX, HIUTFOCTPHPOBAHHBIA SKCTICPUMEHTOM

coONO O~



Coxaepsxanue MporpaMmbl
Xumus 8 knace
(68 uyacos, 2 yaca B HeJeJII0)
Havanbnble NOHSITHS U 3aKOHBI XUMUHU

Tena u BemecTBa. CBoiicTBa BenlecTB. DTaJOHHbBIE (pU3nYecKre CBOMCTBA BEIIECTB. MaTepualbl 1 MaTepuaioBeicHre. Poib XUMUH B )KHU3HU COBPEMEHHOTO
obmectsa. OTHOIIEHNE OOIIECTBA K XUMHUH: XeMODHITHI 1 XeMO(hoOwsI.

Mertonst uzydenus: xumuu. Habmronenune. Dxciepument. MoaennpoBanue. Mojenn MaTepraibHbIe M 3HAKOBBIE WM CHMBOJIBHBIE.

I'azpl. XKungkoctu. TBEpable BemecTBa. B3aumuble mepexoabl MEXAY arperaTHbIMH COCTOSHHUSIMH BEILECTBA: BO3TOHKA (CyOnmMManws) W aecyOnuMmanus,
KOHZCHCAINS 1 HCTIApEeHNe, KPUCTAIDTH3AIMS U TUTaBIICHHE.

Ousndeckue sSBICHNA. YNCThIE BemecTBa U cMecH. | OMOTeHHBIE U TeTeporeHHsie cMecru. CMmecu ra3oo0pasHble, kuakue u TBEpabie. CriocoObl paseeHus
cMecei: IMeperoHka, Wid AUCTHUISALUS, OTCTauBaHUeE, (QUIbTPOBAHUE, KPUCTAUTM3ALMA WM BblmapuBaHue. Xpomartorpadus. [IpumeHeHune 3Tux crmocoOoB B
nabopaTopHO IPaKTHKe, HA IPOU3BOACTBE U B OBITY.

XUMHYeCKHe AIeMEHThl. ATOMBI U MOJIEKYNbI. [IpocThie W clo)KHBIE BemecTBa. AJIOTPOIUS Ha mpuMepe Kucioposa. OCHOBHBIE TMOJOXKEHHSI aTOMHO -
MoJIeKyIsipHOTO yueHus. MloHsl. BerecTBa MOJIEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.

3Haku (CUMBOJIbI) XUMUYECKUX 3JIeMEeHTOB. MH(opMarlius, KOTOPYIO HECYT 3HAKH XMMHUYECKHX 3JIEMEHTOB. DTUMOJIOTHS HAa3BaHUH HEKOTOPBIX XUMUUYCCKHUX
anemeHToB. [leproamueckas tabmmna xumudeckux snemeHToB J[. M. MenaeneeBa: KOPOTKONEPHOMHBIN W JITUHHONIEPHOAHBIN BapuaHThl. [leproapl u rpymimesl.
I'maBHAs ¥ MOOOYHAS TOATPYIIIEI, WK A- 1 B-rpymmel. OTHOCHUTETBHAS aTOMHAs Macca.

Xumnueckue Gopmynsl. MHaekcel u kodddunuentsl. OTHOCUTENbHAS MOJEKYJsIpHas Macca. MaccoBasi J0JIsi XHMHUYECKOTO JJIEMEHTa B COCIWHEHHHU.
HNudopmarusi, KOTOPYIO HECYT XUMHUYECKUE (OPMYITHIL.

BanentHocts. CTpyKTypHBIE (OPMYIBL. XHUMHYECKHE 3JIEMEHTHI C ITOCTOSHHOW W TICPEMEHHOH BaJCHTHOCTHIO. BBIBOI (OPMYINBI COCTUHEHHUS II0
BajieHTHOCTH. OnpeielieHne BaICHTHOCTH XUMHUYECKOT0 AJIeMeHTa 1o gopmyne BemecTBa. CocTaBicHNE HA3BaHUN COCAMHEHHI, COCTOSIINX U3 ABYX XUMUYECKHUX
3JIEMEHTOB, M0 BaJICHTHOCTH. 3aKOH MIOCTOSHCTBA COCTaBa BEILIECTB.

XuMHUYECKHE peaklyu. PeareHTel U NpoayKThl peakuuu. [Ipu3HaKu XUMHUYECKUX peaklUuid. Y CIOBHS UX MPOTEKAHUS U IpeKpalleHus. Peakuu ropeHus.
OK30TepMHUUECKHE U SHAOTEPMUYECKUE PEAKIIH.

3aKOH COXpaHEHHsI MacChl BelIecTB. XHMMUYeckue ypaBHeHHs. COCTaBlieHHE XHMWYECKHWX ypaBHeHHMH. WHpopmanus, KOTOpyl0 HECET XHMHUYECKOE
ypaBHEHHE.

Knaccudukanus XuMUYeCKHX PeakIfii M0 COCTaBY M YMCIIY PEareHTOB W MPOIYKTOB. THIBI XMMHUYECKUX peakiuil. Peakium coeawHeHUs, pa3ioKeHus,
3aMenieHus 1 ooMeHa. Kartanuszarops! u karanms.

JdemoHcTpanun
* Kotekuus MaTepruanoB U U3AEIUNA U3 HUX.
* Mogenu, UCTIONIb3yeMbIe Ha ypoKax Gpu3uku, Ononoruu u reorpaduu.
* OOBEMHBIE U MAPOCTEPHKHEBBIE MOJEITN HEKOTOPHIX XUMUYECKHUX BEIIECTB.
*  Mojeny KpUCTAITMYECKUX PEIIETOK.
* CoOupanue mpubopa AJs MOTYUYEHUs ra3a U MPOBEPKa ero Ha FTepMETUYHOCTb.
* Bogronka cyxoro nbaa, Hoja miv HaQTamuHa.
* ArperaTHble COCTOSIHUSI BOJIBL.
* PazgeneHue IByX HECMEIIMBAIOIIUXCS KUAKOCTEH C TOMOIIBIO JICIMTEIILHON BOPOHKH.
¢ JlucTHIUISATOp M €T0 padorta.
* VYcraHoBKa Ais QUILTPOBaHUS U €€ padoTa.
* VYcraHOBKa Jisl BIIApUBaHus U e padora.
*  Komnekuus OBITOBBIX PUOOPOB I QUIBTPOBAHUS BO3AYXA.



* PazpemeHune KpacsIero BemecTra guoMacrepa ¢ oMoIbi0 OyMaKHOW XpoMaTorpaduu.
* Mojenu aoTPOMHBIX MOAU(HUKAIIHIA YTIEpOoJa U CEPHI.
* IlonyyeHue o30Ha.
* Toprpers 1. 5. Bepriemnyca u JI. YI. Menneneesa.
* KopoTkonepuoaHbld U JITMHHONEPUOAHBIN BapuaHThl [lepuoanueckoit cuctemsl J1. 1. Menpaeneena
* KoHcTpynpoBaHue MIAPOCTEPHKHEBBIX MOAECIEH MOJIEKY.
* Annapat Kunmna.
* PaznoxeHne 6mxpoMaTa aMMOHHSL.
* T'openue cepbl 1 MArHUEBOM JICHTHI.
* Iloptperst M. B. JlomonocoBa u A. JI. JlaBya3sbe.
*  OmbITHL, WUTIOCTPUPYIOIINE 3aKOH COXPAHEHHSI MaCChI BEIIECTB.
* Topenue docdopa, pacTBOpeHHE MPOAYKTA TOPEHHUS B BOJIE M MCCIICIOBAHNE TIOTYYEHHOTO PACTBOPA JIAKMYCOM .
* BsaumopeiicTBUE CONSHON KUCIOTHI C HUHKOM.
* [lonmyuyenue rugpokcuna meau(Il) u ero pasnoxxkeHue npu HarpeBaHUU.
JlaGopaTopHble ONbITHI
. O3HaKOMJICHHE C KOJUICKIIMEH JTabopaTOPHON TOCY/IBI.
. IIpoBepka npubopa i moTydeHus ra30B Ha TePMETHIHOCTb.
. O3HaKoMIJIeHHE ¢ MUHEpaTaMu, 00pa3yIOIUMH TPAHHT.
. [IpuroroBnenne reTeporeHHoN CMECH IMMOPOIIKOB CEPHI U Kelle3a U UX pasesieHue.

. Ilomyuenue runpoxcuna meau(ll) u ero B3anmoaeiicTBUE ¢ CEPHOIN KHCIOTOH.
. B3zanMogeiicTBue pacteopa cofbl ¢ KUCIOTOM.

5. B3auMoselicTBUE PacTBOPOB XJIOPHIOB U HOIMIOB KAlUs C PaCTBOPOM HUTpaTa cepedpa.
8. TlpoBepka 3aKk0HA COXPAHEHHS MACChl BEIIECTB HA PUMEPE B3ANMOISHCTBHS IET0UH H KHCIOTHL.

IIpoBepka 3akoHa cOXpaHEHHUsT MacChl BEIIECTB Ha MPUMepe B3auMoieicTBrs mEnoun u conu xenesa (111).
10. Pasnoxenne nepokcua BOAOPOAa ¢ MOMOIIBIO okcuaa Mapranmna (IV).

11. 3amemienue xenezom Memu B METHOM KYMOPOCE.
[IpakTHyeckue padoThl

1. 3HaKOMCTBO ¢ J1abopaTOpHbIM 000pynoBaHueM. [IpaBuia TexHuKy Oe30macHOCTH IpH padbote B kKaOuHere Xxumun. HekoTopeie Buabl padoT.

2. AHamu3 HOYBbI
BakHelinue npeacTaBUTe 1M HEOPraHUYeCKUX BellecTB. KojinuecTBeHHbIE OTHOIIEHNSI B XUMUH
Cocras Bo3ayxa. [Tonstre 00 00BEMHOM /10JIe KOMITOHEHTa IPUPOTHON Ta30BOi cMecH — Bo3ayxa. Pacu€r o0béMa KOMIIOHEHTa T'a30BOI CMeCH TI0 €T0
00BEMHOM J10JIe M HA00OPOT.
Kucnopoa. O3on. ITonydyenue kucinopoaa. CodupaHue U pacrio3HaBaHHe KUCIOPOAa. XUMHUECKHUE CBOMCTBA KUCIOPOa: B3aMMOACHCTBUE C METaJlJIaMH,
HEMeTaJUTaMH | CJIOKHBIMU BemecTBamu. [IpuMenenne kucimopoaa. KpyroBopoT kuciaopoaa B pupoze.
Oxcuasl. OOpa3oBaHue Ha3BaHUI OKCUIOB 10 UX popmynam. CocraBineHue GopMyII OKCHIOB MO UX Ha3BaHUAM. [IpecTaBuTe OKCHIIOB: BOJA M YTIICKUCIIBIH
ras, HeraméHas U3BeCTh.
BO,ZIOpO)I B IIpUpOJEL. du3nyeckue 1 XUMHUYECKHE CBOMCTBA BOOOpOaa, €ro moJIyd4€Hue U NMpuMEHCHUC.
Kucnotsl, ux cocras u knaccudukanus. Manukaropsr. Tabnuma pactBopumoctr. ColsiHasi M cepHasi KHCIOThI, UX CBOMCTBA U IPUMEHEHHE.
Coun, X coctaB ¥ Ha3BaHHs. PacTBopuMOCTh comneii B Bozie. [IpeacraBurenu coneit: Xinopua HaTpus, kKapOoHaT HaTpus, (ocdat KaabIvs.



IlocTosiHHAs ABora;[po. KomnuectBo BCIICCTBA. Mouib. MOJ'ISIpHaSI Macca. KpaTHLIe CANHUIIBI UBMCPCHUSA KOJINYCCTBA BCIICCTBA — MUWIJIMMOJIb U

KHJIOMOJIb, MUJIJIUMOJIAPpHasA U KUWJIOMOJIAPpHasA MaCChl BEIICCTBA.

Pacu€Thl ¢ HCIONIb30BAHUEM MOHSITHI «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «IOCTOSHHAsT ABOTaIpo».

3akoH ABorajpo. MosspHbIil 00bEM ra3000pa3HbIX BemecTB. OTHOCUTENBHAS TNIOTHOCTh OJHOT'O rasa Mo JAPyromy.

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

Pacuérel ¢ ncronp30BaHNEM MOHATHH «KOJMYECTBO BEIIECTBA», «MOJISIPHAS Maccay, «MOJISIPHBI 00bEM Ta30B», «IIOCTOSHHAS ABOTAaIpO».

Pacuérel ¢ ncronp30BaHIEM MOHATHH «KOJIMYECTBO BEIIECTBAY, «MOJISIPHAS Maccay, «MOJISIPHBIA 00BEM Ta3oBy, «IHCIO ABOTAIPOY.

Tunpocdepa. KpyroBopoT Bojb! B ipupoje. Puszndeckre 1 XUMUYECKHE CBOMCTBA BOBI: B3aUMOJICHCTBUE C OKCHIAMHU.

OcHoBanus, UX cocTaB. PacTBOpUMOCTh OCHOBaHHUH B BoJle. MI3MEeHEHHE OKpacKH HHANKATOPOB B MIEIOYHOM cpere. [IpencraBureny menodeii: THIPOKCHIBI

HaTpus, KaJlud U KaJbIIUA.

PactBoputens u pactBopéHHOE BemecTBO. PactBopbl. PactBopenme. ['mapaTtel. MaccoBas 1oJiss pacTBOPEHHOIO BeHIECTBA. Pacu€Thl, CBSI3aHHBIE C

HCIIOJIB30BAHUEM ITOHATHA «MaCCOBas 0 paCTBOpéHHOI‘O BCIICCTBA).

12.
13.
14.
15.
16.

JdemoHcTpauuu

Omnpenenenne cofepKanus KUCIOPOa B BO3IyXeE.

[Homyuenue kucmopoia pa3noKeHUEM NepMaHraHaTa Kajaus U NepoKCuaa
BOZOpOJA.

Cobupanne METOIOM BBITECHEHHUS BO3/IyXa U BOJIBL.

Pacno3HaBaHue kucinopoaa.

I'openue maruus, xenesa, yrisl, cepbl ¥ Gocdopa B KUCIOpOIE.
Konnekuus okcuaos.

ITomyuenue, coOupanue U pacro3HaBaHue BOJOPO/IA.

I'openue Bomopoaa.

Bzaumoneiictere Bogopoaa ¢ okcuaom meau(ll).

Komneknus MUHEpaIbHBIX KUCIIOT.

[IpaBuio pa3zbaBieHus CEpOil KHCIOTHI.

Komnexuus comeil.

Tabmuia pacTBOPIMOCTH OCHOBaHUH, KICIIOT U COJIEH B BOJIE.
HCKOTOpLIe METaJJIbI, HEMETAJIJIBI U COCIMHCHNA KOJIMYCCTBOM BCIICCTBA B 1 MOJIB.

Mogens MOIApHOTo 00BEMa Ira3000pa3HBIX BEIIECTB.
JlaGopaTopHble ONBITHI

IlomyTHEHME N3BECTKOBOM BOABI IIPY MPOIYCKaHUHU YITIEKHUCIIOTO rasa.

Ilonyyenue Bonopoa B3aMMOJAEHCTBUEM LIMHKA U COJITHON KHUCIIOTBHI.

PacrioznaBaHmne KMCIOT MHANKATOPAMHU.

H3MeHeHne OKpacKy HHINKATOPOB B IIEIOYHON Cpeie.

O3HakOMJIEHHE C TIpenaparaMy JIOMAallHed WM IIKOJIBHOW anTedKd — PacTBOPaMH MEPOKCHIA BOAOPOAA, CIMPTOBON HACTOWKH MOJA W HAIIATBIPHOTO

crmpra.

IIpakTHyeckue padoThI

3. HOJ'Iy‘-IeHI/IC, CO6I/IpaHI/Ie " paclio3HaBaHUC KUCJIOpOaa.



4. Tonydenue, cobupaHue U pacro3HABAHUE BOAOPO/IA.

5. IIpurotoBieHue pacTBOPOB COJIEH € UX 3aJaHHOM MacCOBOU JTOJIEH.
OcCHOBHBIE KJIACCHI HEOPTAaHMYeCKHX coennHennii O0001IeHNe CBeIeHM 00 OKCHIaX, X KIIACCHU(UKAINK, HA3BaHUSIX U CBoWCTBaX. Crioco0b

MTOJTyYeHUs] OKCHJIOB.

OcHoBaHus, uX Ki1accu(rKanys, Ha3BaHUS U CBOWCTBA. B3anMoeiicTBrEe C KHCIOTaMH, KUCIOTHBIMA OKCHIaMU M COJISIMH. PazioxeHne HepacTBOPUMBIX
ocHoBaHMH. CrIoCOOBI OJTyYSHHsI OCHOBaHUH.

Kucnotel, ux xnaccudukanus v HazBaHusa. OOmne XMMHYECKHE CBOWCTBA KHCIOT. B3anmMomeWcTBHE KHCIOT C MeTaulaMd. DJIEKTPOXUMHUYECKHH DS
HanpspKeHUH MeTalioB. BlauMoeicTBUE KUCIOT C OKCHJIAMHU METAJLIIOB.
B3anmMopeiicTBiE KUCIOT C OCHOBAHUSIMU — PEAKIIU HEUTpaiu3anuu. BzaumMoielicTBUE KUCIOT CCOMSIMHU. [Monyuenue 6ECKUCIOPOIHBIX
Y KHCIIOPOACOSPKAIUX KUCIOT.

Comm, ux kimaccuduKamnus 1 cBolicTBa. B3anmonelicTBre coer ¢ MeTauiaMu, 0COOSHHOCTH dTHX peakiuii. B3anMoneicTBHE COIEH ¢ COMSMH.

l'eneTndeckue psAapl MeTaIa U HeMeTauia. [ eHeTnuueckast CBsI3b MKy KJlacCaMU HEOPTaHUYECKUX BEIIIECTB.
JlabopaTopHbIe ONBITHI

17. B3anMoelicTBie OKCUIa KaJbIUs C BOJIOM.

18. IMomyTHEeHNE M3BECTKOBOI BOJBL.

19. Peakuus neltpanuzanuu.

20. Tlonyuenne ruapoxcuna Menu (11) 1 ero B3anMoseiicTBIE ¢ KHCIOTOM.
21. Paznoxenne runpoxcuna meau (11) mpu Harpepanuy.
22. B3auMoIeHCTBHE KHCIOT ¢ METaIaMH.

23. B3auMo/IeiiCTBHE KUCIOT C COISIMH.

24. O3HaKoMIICHHE ¢ KOJUIEKIIHEH COIeil.

25. Bzaumoeiictere cynedara meau(ll) c xenezom.
26. B3aumoieiicTBIe coeii ¢ COIIMHU.

27. Tenernueckas CBsA3b Ha IPUMEPE COSTHHEHNH MeIH.
[IpakTHyeckue padoThl

6. Pemenne SKCIIEPUMEHTANBHBIX 3a/1a4.

Ilepunoguyeckuii 3axon u Ilepnoguyeckasi cucTeMa XMMHYECKHX 3JIeMEeHTOB
J. . MeHnaesieeBa U CTPOEHHE ATOMA

EcTecTBeHHBIE ceMelicTBa XMMUYECKUX AIIEMEHTOB: EOYHBIE U MIETOYHO3eMETbHbIE METAJUIBI, TAJIOTeHBI, HHEPTHBIE (01aropo/iHbie) ra3bl. AM(OTEPHOCTS.

AmMboTepHBIe OKCHUIBI U THAPOKCUABI. KOMITIIEKCHBIE COMNH.

Otxpeitue /1. . MerneneeBbiM [leproamaeckoro 3akoHa u co3nanue uM [leproandeckoil CHCTEMBI XUMHUYECKHX 3JIEMEHTOB.

AToMBI KaKk (popMa CyIIECTBOBaHMS XMMHUYECKHX 3JIeMEHTOB. OCHOBHBIE CBEIEHHS O CTPOCHUHU aTOMOB. JloKa3aTelabCcTBa CIOKHOCTH CTPOSHHS aTOMOB.
Onsitel Pesepdopma. [InanerapHas MoJieNnb CTpOSHHS aTOMA.

CocTaB aTOMHBIX fiZiep: MPOTOHBI, HEUTPOHBI. OTHOCHTENbHAS aTOMHas Macca. B3amMOCBA3b MOHATHI «IIPOTOH», «HEUTPOH», «OTHOCHTEIbHASI aTOMHAA
Maccay.

Muxkpomup. nekTpoHbl. CTpoeHHEe 3JIEKTPOHHBIX YPOBHEH aTOMOB XUMUUYECKHUX 3J1IeMEeHTOB NeNe 1-20. [ToHsATHE 0 3aBEPILIEHHOM AJIEKTPOHHOM YPOBHE.

Mzoromner. @usudeckuii cMpicn cuMBONHKH [lepuommdeckoit cuctembl. CoBpemenHas dhopmynupoBka llepuogmdeckoro 3akoHa. 3MeHEHHsS CBOWCTB
AJIEMEHTOB B MIEPUOJIaX M TPYIIax, Kak QYHKIMS CTPOSHUS JIIEKTPOHHBIX 000JIOUEK aTOMOB.

XapakTepHCTHKa dJIEMEHTA-METAIUIA U DJIEMEHTa-HEMETalIa TI0 UX MoJIokeHuIo B [lepnoaudeckoit cucreme XuMnuaeckux anemMenToB . 1. Menneneesa.
JdeMoHcTpanuu



*  Paznuunbie GOpMBI TAOIUIT TEPHOINIECCKON CHCTEMEI.
* MogenupoBanue noctpoenus Ilepnonnueckoii cucremst . 1. Menneneena.
* Mopgenu aTOMOB XUMHUYECKUX 3JIEMEHTOB.

* Mopaenu aTOMOB 3J1eMeHTOB 1—3-T0 meprno10B
JlabopaTopHBbIe ONBITHI.

28. Tlomyuenue ampoTepHOro rUAPOKCUA H UCCIIEOBAHIE €T0 CBOCTB.
Xumnueckasi cBsi3b. OKHCJIUTEIbHO-BOCCTAHOBHTE/IbHbIE PeaKIUH

Honnas xumuueckas cBsi3b. MOHBI, 00pa3oBaHHBIE aTOMaMH METAJIOB U HeMeTasIoB. CxeMbl 00pa3oBaHMsl HOHHOM CBSI3M I OMHAPHBIX COCIMHEHUM.
HonHble KpUCTAIUINYECKUE PEIIETKY U (PU3NUYECKHUE CBOMCTBA BEILECTB C 3TUM TUIIOM peiuéTokK. [lonsTtue o popMynbHOI equHNMIE BELIECTRa.
KoBanenTHas xummuueckas cBs3b. DJIEKTPOHHBIE U CTPYKTYpHBIE hopmysbl. KoBanenTHas HenossipHast cBa3b. CxeMbl 00pa30BaHuUs KOBAIEHTHOH CBSI3U Ui
OMHAPHBIX COeTUHEHUI. MoJIeKy IS ipHbIC U aTOMHBIE KPUCTAJUTUYECKUE PEIIETKH, U CBOWCTBA BEIIECTB C 3TUM THUIIOM PEIIETOK.
DNeKTPOOTPHLATENHLHOCTE. Psin anekTpoorpunatensHocTH. KoBanieHTHas mojspHas Xumudeckas cBs3b. Jumomnb. Cxembl 00pa3oBaHUsl KOBaJCHTHON
MOJISIPHOM CBSI3M U1 OMHAPHBIX COCOUHEHUN. MoJIeKy IsIpHbIE M aTOMHBIE KPUCTANIMYECKUE PEIETKH, CBOMCTBA BEIIECTB C 3TUM THIIOM PELIETOK.
Meramueckas XUMUYECKash CBS3b M METaJUTHUECKas KpucTauimueckas perméTka. CBONCTBa BEIIECTB C 3TUM TUIOM pemérok. EgmHas mpupona
XUMUYECKUX CBS3EH.
Crenens okucienus. CpaBHEHHE CTEIIEHH OKHMCICHUS U BasleHTHOCTH. [IpaBuia pacuéra creneneil okuciaeHus no GopMynaM XUMUYECKUX COCANHEHHH.
OKHUCIUTENBHO-BOCCTAHOBUTEbHBIE peakuru. OnpeneneHue CTeNeHed OKHCICHUS AJS 3JEMEHTOB, 00pa3yIoLIMX BEIIECTBAa Pa3HBIX KIaccoB. Peakuuu
HOHHOTO OOMEHa M OKHCIHUTEIbHO-BOCCTAHOBUTEIbHbIC peakuud. OKUCIUTENh W BOCCTAHOBHUTENb, OKHCICHHE W BoccTaHoBiicHHE. COCTaBlIeHHE YpaBHEHHH
OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMN METOIOM 3JIEKTPOHHOTO OajaHca.
JdeMoHcTpauuu
* Bugeo ¢parmenTs! u cnaiinel «MoHHasS XUMHUYECKas CBSI3b ».
¢ Komanekus BEeMeCTB ¢ HOHHON XUMHUYECKOH CBA3LIO.
* Mogenu NOHHBIX KPUCTAIIIMYECKUX PEIIETOK.
*  BugeodparmenTsl u cnaiiibl «KoBaneHTHAIXUMUYECKast CBSI3bY.
*  Kosmekmus BemeCcTB MOJIEKYJISIPHOTO U aTOMHOTO CTPOCHMSL.
* Mopaenu MOJIEKYJISIPHBIX ¥ @aTOMHBIX KPUCTAJNIMYECKUX PEIIETOK.
*  BugeodparmenTs! u cnaiiipl «MeTaminieckas XAMAYECKast CBSI3bY.
*  Komneknus «MeTaibl U CILUIaBbD».
* BzauMojeicTBHE IIMHKA C CEPOMd, COTSIHON KUCIOTOM, Xtopuaom meau (11).
* TopeHue Maraus.
* B3saumogelcTBHE XJIOPHOW U CEPOBOAOPOIHOM BOJIBI.
JlaGopaTopHble ONbITHI
29. WMsrotopieHne MoJIeNH, WIUTIOCTPHPYIOLIEH CBOACTBA METATHYECKO CBS3H



TemaTH4yeckoe NJIAHUPOBaHNe, 2 Yaca B HeJeJ10, Bcero — 68 yacos

Ne HanmenoBanue pa3aenos (Tem) KonuuectBo uacoB B TOoM unciie Ha npoBesieHNEe
IO POTpaMMe [IpakTuueckux padoT KonTponpHbIX
pabot

1 HavanpHble MOHATHS U 3aKOHBI XUMUU 21 2 2

2 Baskueiiime npeacTaBUTE I HECOPraHUIECKUX BEIIECTB. 18 3 1
KonmdaecTBeHHBIE OTHOIICHNS B XUMUHU

3 OCHOBHBI€ KJIACCHl HEOPTaHUYECKUX COEAMHEHUHN 10 1 1

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

5 Xumuueckas CBsi3b. OKHUCIUTENBHO -BOCCTAHOBUTEIHHBIC 11 0 2
peakiuu

Hroro 68 6 7

Coaep:xanue nporpamMmbl
Xumus 9 kaace

(68 uacos, 2 yaca B HeeJII0)

IToBTOpEHHE U 00001IEHHE CBeeHHI M0 Kypcy 8 Kiacca

bunapusie coenunenus. Okcuapl coaeodpasyrouiye 1 HecosneoOpasytomue. [ mapoxkcuasl: ocHoBaHMs, aMmpoTepHble, KUcaoTel. CpeaHue, KUcible,
OCHOBHBIE COJIU.
O06o00u1eHne cBefieHnit 0 XUMHUYecKuX peakuusix. Kiraccudukanuss XMMUYECKUX Peakri 110 pa3IniHbIM OCHOBAHHUSIM: COCTaBY M YHCIY Pearupyronmx 1
00pa3yroImuxcs BELEeCTB, TEIUIOBOMY 3P (EKTy, HapaBJICHUIO, U3MEHEHHUIO CTETIICHEH OKUCICHUS 3JIEMEHTOB, 00pa3yIOLINX pearupyouye BelecTsa, ¢ase,
HCIIOJIB30BAHUIO KaTalIn3aTopa.
IToHsiTHE O CKOPOCTH XUMUYECKON peakiuy. PaKTophl, BIHUSIOLIME HA CKOPOCTh XUMUYECKUX PEAKIIU: IPUPOJA PEArNPYIOIIUX BEIECTB, HX
KOHILIEHTpaLHs, TEMIepaTypa, IIOLIAb COIPUKOCHOBEHHS, HAIM4YKeE Katanu3aTopa. Karamms.
JdemMoHcTpanun

O3HaKkOMIIEHHE C KOJUICKITUSIMH METAJUIOB X HEMETAIIJIOB.
O3HaKOMIIEHUE C KOJUICKIIUAMH OKCHJIO0B, KUCJIOT U COJICH.
3aBHCHMOCTD CKOpOCTH XHUMUYECKOU PCaKuu OT IMPUPOABLI pCarupyromux BCIICCTB.

3aBHCHMOCTD CKOpOCTH XHUMHYECKOU PCAKIMHM OT KOHICHTPAIUN pCArupyromux BCIICCTB.

3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIIUK OT TUIOIAN
COTIPUKOCHOBEHUSI PEarupyroniX BEMIECTB ((KUTIALINI CION»).

3aBHCHMOCTD CKOpOCTH XHMUYECKOU PCAKIMHN OT TEMIICPATYPhI pCarupyronux BCIICCTB.

JlaGopaTopHbIe ONBITHI

1 B3aHMOHeﬁCTBHe aMMHaKa 1 XJiopoBoOJOpoaa.

Peakuus Heltpanuzauu.

2.
3. Ha6monenue TerioBoro 3 peKTa peaKkiuyu HeHTpaTn3aIuH.
4.

B3aumogeiicTBue cepHOi KucnoThl ¢ okcumoM meau (11).



5. PasnoseHne MepoKcHa BOAOPOA C MOMOIIBIO KaTanassl KapTodess

6. 3aBHCHMOCTB CKOPOCTH XHMHUYECKOH PEaKIHH OT IIPUPOIBI PEaTHpPYIONIMX BEIECTB Ha IPMMepe B3aMMOIEHCTBUS PAaCTBOPOB THOCYIb(aTa HATPUS U
xyopuza Oapusi, THOCYIb(aTa HATPUS U CONSTHON KUCIOTHI.

7. 3aBHCHMOCTb CKOPOCTH XHMMHYECKOH PEaKIMU OT MPUPOIBI METAILIOB PHU HX B3aHUMOJICHCTBUM C CONSHOM KHUCIIOTOM.
8. 3aBHCHMOCTB CKOPOCTH XHMHYECKO# PEaKIUHU OT IIPHPOIBI KHCIIOT TIPH B3aMMOJIEHCTBHH X C JKETE30M.
9. 3aBHCHMOCTB CKOPOCTH XHMUUECKOH PEAKIINU OT TEMIIEPATYPHI.

10. 3aBUCUMOCTH CKOPOCTH XUMHUYIECKOH pPeaKITui OT KOHIICHTPAIIHH.
11. 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEeaKIUH OT IUIOIIaAN COIPUKOCHOBEHUS PEarupyronIuX BEIECTB.
12. 3aBUCHUMOCTH CKOPOCTH XUMUYECKON PEAKIIUU OT KaTaau3aropa.

XHUMHYeCKHe peaKllii B PACTBOPAaX 3J1eKTPOJINTOB

[lorsiTe 00 SNMEKTPONUTUIECKON IUCCOIMANNN. DJIEKTPOIUTHI M HEIIEKTPOIUTHI. MeXaHW3M IUCCOIUAINN AJIEKTPOIUTOB C Pa3IHMYHBIM XapaKTepOM
cBsi3u. CTENeHb AMEKTPOIUTHUECKOM nucconualiu. CUIbHBIC U C1a0bIe JJIEKTPOIUTHI.

OCHOBHBIE TIOJOKEHHUS TEOPUH IEKTPONUTHIECKON Auccornuanni. Kiaccnukanns noHOB U UX cBOMCTBa. KHCIOTHI, OCHOBAaHUS M COJH KaK AIIEKTPOJIHTEI.
Wx xmaccudukaius u TuCCOIUarms.

O6HH/IC XUMHYECKHE CBOMCTBA KHUCJIOT: N3MEHECHUE OKpaCKH MHAUKATOPOB, B3aI/IMOI[CI>'ICTBH€ C ME€TaJllaMH, OKCUAaMU U TUAPOKCUAAMU METAJUIOB U COJISIMU.
MonexynspHble 1 HOHHBIC (TIOJHBIC U COKPAIIEHHBIE) YPaBHEHUS PEaKITHil.
XUMHUUYECKUN CMBICI COKpAIIEHHBIX YPaBHEHUH. Y CIIOBUS TPOTEKAHUS PEAKIIUA MEXKY AJIEKTPOJIMTAMH J0 KOHIIA. Ps/T akTHUBHOCTH METAJIIOB.

OO0mre XMMHYSCKUE CBOMCTBA IIEI0YCH: B3aUMOJICHCTBUE C KMCIOTaMH, OKCHJIAMH HEMETAJUIOB, cojisiMu. OOIue XMMHYECKUE CBOMCTBA HEPACTBOPUMBIX
OCHOBAHMI{: B3aUMOJICHCTBHIE C KUCIIOTAMH, Pa3JIOKCHHUE MIPU HArPEBaHUU.

OO0mue XUMHUYECKre CBOWCTBA CPEIHUX COJIEH: B3aMMOAEWCTBHE C KHCIOTaMH, IEJIOYaMH, COJSIMH M MeTaulaMd. B3ammojeiicTBHe KUCIBIX COJei co
IeI0YaMHu.

Tlunposus, kak 0OMEHHOE B3aUMOJICHCTBHE CoJicH ¢ BOIOM. ['MAPOIN3 COIM CHIIBHOTO OCHOBAHHMS U CJIA00M KUCIOTHL. [ Mapou3 coiu ¢1aboro OCHOBaHHS U
cuibHOM kucnoThl. [Hkana pH.

CBolicTBa KUCIOT, OCHOBaHUM, OKCUJIOB U COJIEU B CBETE TEOPUHU ANEKTPOIUTHUECKOU JUCCOLMALMH U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUH.
JdemoHcTpanuu.

* lcnbITaHue BEMIECTB U MX PACTBOPOB HA AIIEKTPOIIPOBOIHOCTD.
* 3aBUCHUMOCTH JEKTPOIPOBOTHOCTH YKCYCHOM KHUCIOTHI OT KOHIICHTPAIIUH.
¢ JIBmKEHHUE OKPAIICHHBIX HOHOB B JICKTPUYECKOM II0JIE.

* OmnpeneneHue xapakTepa Cpelibl B paCTBOPAxX COJIEH.
JlaGopaTopHble ONBITHI.

13. Muccormanus cnaGeIX 2MeKTPOITHTOB HA MPUMEPE YKCYCHOH KHCIOTHI.

14. Vizmenenne oxpacku HHAMKATOPOB B KUCIOTHOI Cpeie.

15.  Peaxius HeifTpanusaiuu pacTBOpa METOUM PA3TIMYHBIMK KHCIOTAMH.

16. Tonyuenue ruapoxcuna meau (I1).1 ero B3auMoeHicTBIE C PA3TNYHBIMK KHCIOTAMH.

17. BzaumoeiicTBrE CHIIBHBIX KHCIIOT C OKCHIOM MEJIH (.
18-20. BzaumMoelicTBue KACIOT ¢ METAIUIAMU.

21. KauecTBeHHas peakius Ha KapOOHAT-HOH.
22. Tlonydenne CTyIHA KPEMHHEBOH KHUCIOTHL.



23. KauecTBeHHas peaKIis Ha XJIOPH/I - WIH CyIb(aT-HOHBI
24. VIsmenenue okpacky HHIUKATOPOB B IET0YHOM cperie.
25. BzaumoeiicTBHE menoyei ¢ yrieKuCIbIM Fa30M.

26. KauecTBeHHas peaKIys Ha KATHOH AMMOHHS.

27. Tonyuenne ruapoxcuna menu (11) u ero pasnoxenue.

28. B3anmoyieiicTBie KapOOHATOB C KHCIOTAMH.

29. Tlonyuenue ruapoxcuna xenesa(lll).

30. Bzaumozeiictaue xenesa ¢ pactBopoM cynbdara memu (11)
IIpakTHYeckue padoThI

1. CgoiicTBa KHCTIOT, OCHOBaHMIA, OKCHJIOB U CONEll B CBETE TEOPHH NMEKTPOIUTHUECKOH TUCCOIUALIMY U OKUCIIMTETBHO -BOCCTAHOBUTEIHHBIX
peakiuit

HemeTtanbl n nX coequHeHUs!

CTpoeHne aTOMOB HEMETAJUIOB U UX ToyiokeHue B Ilepuoandeckoit cucreme. Psii anekTpooTpuniateabHOCTH. KpucTannnyeckue peméTku HeMeTalloB —
MPOCTBIX BemIecTB. AmtoTponuss u e€ mupuduHbl. Puzndyeckue cBOWCTBAa HeMeTaiwioB. OOIMWe XWMWUYECKHE CBONCTBA HEMETANIOB: OKHCIUTENhHBIE U
BOCCTaHOBUTEIbHBIE.

lamorens!, cTpoeHrne X aToMOB M MoJiekysl. Du3Mueckue U XUMHUYECKHE CBOWCTBA TaJIOTEHOB. 3aKOHOMEPHOCTH WM3MEHEHHs CBOMCTB TajloT€HOB B
3aBHICHMOCTH OT WX rmosioxkeHus B [lepuomndeckoit cucreme. HaxoxaeHne TaloreHoB B MPUPOE U UX MOMydeHne. 3HaYeHre U IPUMEHEHHE TaJOTeHOB.

["anoreHoBogOPOIBI ¥ COOTBETCTBYIOIIME UM KHCJIOTHI: TUNIABUKOBAsI, COJISHAS,, OpPOMOBOIOPOIHASI, HOAOBOAOPOAHAs. [anorenuapl. KauecTBeHHBIE peakuu
Ha TaJIOTeHU-UOHKL. [I[puMeHeHNe COeIMHEHHI TallOTeHOB U UX OMOJIOTHYECcKasi pOilb.

Obmas xapakrepuctuka smeMeHToB VIA-rpynmel. Cepa B npupoje U e€ HoixydeHrne. AJUIOTPOIHbIE MOAU(UKAINN Cephl M UX CBOWCTBA. XHUMHUYECKHE
CBOWCTBa CephI U e€ MPUMEHEHHE.

CepoBo0pO: CTPOCHUE MOJIEKYJIbI, (PU3NUECKUE U XMMUYECKHE CBOHCTBA, TIoydeHue 1 3HadeHrne. CepoBoopoanas kuciota. CyiabQuasl U MX 3HAUYCHHE.
JlromuHOOPEI.

Oxcup cepsl (1V), ceparcTas kucioTa, cynbhuTsl. KadecTBeHHas peakiius Ha Cylb(OUT-HOH.

Oxcun cepsl (VI), cepras kuciorta, cynbdarsl. Kpucrannorunparel. KauecTBenHas peakius Ha cylib(haT-HoH.

CepHas KHCJIO0Ta - CHIIBHBIN 371eKTponuT. CBOMCTBA pa30aBiIeHHOM CEPHON KUCIIOTHI, KaK TUITHYHON KUCIIOTHI: B3aMMOJICHCTBHE C METAIAMU, OCHOBHBIMHU
1 aM(pOTEPHBIMHU OKCHAMH, OCHOBaHUSIMH U aM(pOTEPHBIMH THAPOKCHIAMH, colisiMU. KadecTBeHHas peakius Ha Cylb(haT-HoH.

OO0mas xapakrepucTuka 31eMeHToB VA-Tpynmbel. A30T, CTpO€HHE aTOMa U MOJIeKyIbl. Du3nueckre n XMMHYECKUE CBOMCTBA U PUMEHEHHE a30Ta. A30T B
MPUPOJIe U ero OUOJoTHYeCKast POIb.

AMMUaK, cTpoeHHe MOIIEKYNbl U (pu3nueckrne CBONCTBA. AMMHAyHas BOJA, HAIIATBHIPHBIA CHUPT, THAPAT aMMHaKa. JJOHOPHO -aKIENTOPHBIH MEXaHU3M
o0pa3oBaHUs KaTHOHA aMMOHUs. BoccTaHOBHTENBHEIE CBOMCTBA aMMuaka. Colli aMMOHUS M UX ITpuUMeHeHne. KauecTBeHHas peakiys Ha KAaTHOH aMMOHUSL.

Oxcupl a30Ta: HECOIEOOPA3YIOIINE U KUCIOTHBIE. A30THCTas KHCIIOTa M HUTPUTHL. A30THAs KHCIIOTa, €€ oJIydeHre 1 cBoiicTBa. Hutpars!.

docdop, crpoeHune aroma u amiorponus. Dochuasl. Pochun. Oxcun pochopa(V) u oprodochopnas kuciora. Docharel. DochopHbie yaoOpeHus.
NHCcexTUIUIEL.

OOmiass xapakTeprcThKa 31eMeHTOB [V A-rpymnmbl: 0COOEHHOCTH CTPOCHHUSI aTOMOB, MPOCTHIX BEIECTB W COEJMHEHHH B 3aBUCHMOCTH OT ITOJIOKCHUS
aneMeHToB B [leproanyeckoii cucteme. Yriiepoa. AJLIOTpONHbIE MOJAU(HUKALINK: aiMa3, rpaduT. AMOpPQHBIN yriIepoa H ero copTa: caka, aKTHBUPOBAHHBIA YTOITb.
Ancop6uust. XuMuieckue cBoicTBa yriaepoaa. Kokcoxumuueckoe Npou3BOACTBO U ero nponykuus. Kapounsr.

Oxcun yrnepoaa(ll): crpoenne MoneKysbl, oxydeHue u ero cBovictBa. Okeua yraepoga(lV): crpoenne MoJeKybl, OJyYeHHE U €r0 CBOMCTBA. YTONbHAS
kucinoTa. Colu yroJbHOM KUCIOTHI: KapOOHATHI ¥ THIpOKapOoHaThl. TexHrYeckas U MUIIeBas co/a.

Heoprannueckue u opraHu4yecKHe BELIECTBA. YTIEBOJOPOJBbl. XUMHUECKOE CTPOEHHE OPraHMYECKHUX BELIECTB, KAaK IMOPAJOK COEIMHEHHUS aTOMOB B
MOJIEKYJIE IO BaJIEHTHOCTH.



MertaH, 3TaH, KaK NpeaeibHbIC YIIeBOAOPOAbl. DTHICH M aleTWICH, KaK HenpeAesbHble (HEHACHIIEHHBIE) YIIeBOAOPOAL. ['OpeHue yrieBogopoaoB.
KagecTBeHHbIe peakliuy Ha HeNpeeIbHbIE COSIUHEHHS.
OTHJIOBBIA CHUPT, €r0 TMOJIYICHHWE, NpUMEHEHHWEe M (u3mosorndeckoe neficteue. TpExaroMHBIN crupT ThaunepuH. KadecTBeHHas peakius Ha
MHOT0ATOMHBIE CITUPTHL. YKCYCHasl - MPEJICTABUTEIND Kiacca KapOOHOBBIX KHCIIOT.
Kpemnuii, ctpoenue ero aroma u cBoiictBa. Kpemuuii B npupone. Cunmnuuzs! u cunad. Oxeun kpemuusi(1Y). Kpemuuesas kuciora u e€ conu.
[IpousBoacTBo crekna u nementa. [IpoayKiys CHIMKAaTHOM MPOMBIIIEHHOCTH: ONTHYECKOE BOJIOKHO, KepaMuKa, Gapdop, dasHe.
Onrtudeckoe BOJIOKHO.
Hemerannsl B mpupozae. @pakunonHas meperoHKa >KUAKOTO BO3AyXa Kak crmocod MoydeHHs KUCiIopona, a3ora, aprona. [lomydenue ¢ocdopa, kpemHus,
XJI0pa, Hoza. DJIEeKTPoIn3 PacTBOPOB.
[onmy4eHue cepHOM KUCIOTHI: CBIPBE, XUMHU3M, TEXHOJIOTUYECKAsl CXEMa, METOJ{ KUITALIETO CJIOSI, HPUHIMIIBI TEIJI000MEHA, TPOTUBOTOKA M LIUPKYIISLIUY.
Oneywm. [Ipon3BoAcTBO aMMHaKa: ChIpbE, XUMU3M, TEXHOJIOTHYECKAs CXEMa.
JdemMoHcTpanun
Konneknus HemeTamuios.
Mozeny KpUCTaNINUECKUX PEIIETOK HEMETAJUIOB: aTOMHBIE 1 MOJICKYJISIPHBIE.
O30HATOP U NPUHLUIIBI €TO PAOOTHI.
I'openne HemMeTaI0B - IPOCTHIX BELIECTB: cepbl, (hocdopa, TpeBecHOro yriis.
OO6pas1pl raJloreHOB - IPOCTHIX BELIECTB.
B3aumozeiicTBHe ragoreHoB ¢ MeTaJuIaMHu.
BriTecHenne xiaopa OpoMoM WitH Ho/1a U3 PACTBOPOB UX COJIEH
Konnexkuus npupoaHbIX COEAUHEHUH XJ10pa.
B3anMozeiicTBue cepbl ¢ MeTaLIaMH.
I'opeHnue cepsl B kuCI0pOae
Komnexuus cynbpuaHbix pya.
KagecTBennas peakuust Ha CyabGUI-HOH
ObeciBeynBaHNEe OKPALLICHHBIX TKAHEH U [IBETOB CEPHUCTHIM I'a30M.
B3auMopeiicTBuEe KOHIIEHTPUPOBAHHONW CEPHOM KUCIIOTHI C MEABIO.
OOyrnyBaHNe OPraHUYECKUX BEIIECTB KOHIIEHTPUPOBAHHON CEPHOM KHCIOTOH.
Huarpamma «CocTaB BO3ayXay.
Buneodparmentst u crnaiigpl «lItnasn 6a3apen.
[lony4enue, codupaHue U paclio3HaBaHUE AMMHAKA.
Paznoxenue Guxpomara aMMOHUSI.
B3anMopeiicTBuEe KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEBIO.
I'openne ugepnoro nopoxa
Pa3no)xenne HUTpaTa Kajausi 1 TOPEHHUE APEBECHOTO YToibKa B HEM
O6pa3sipl NPpUPOAHBIX coeAnHEHNH (ocdopa.
I'openue dpochopa Ha Bo3ILyxe U B KUCIOPOAE.
[onyuenue Genoro ¢pochopa 1 UCTIBITAHUE €TI0 CBOHCTB
Komnexuus «O6pa3ipl NpUpOIHBIX COSAMHEHUN YTTIEPO1a
Hoptper H. /1. 3enunckoro. [lornomnenne akTHBUPOBaHHBIM YIVIEM PACTBOPEHHBIX BELIECTB WJIU ra30B.
YcTpoiicTBO IpoTHBOrasa.
Mogenu MoJleKyJl MeTaHa, 3TaHa, STUIEHA U alleTUIICHA.
BsaumoneiicTBue sTHIeHa ¢ OPOMHOM BOJIO U pacTBOPOM IEpMaHIraHATa KaJHs.



OOure XUMUYECKUE CBOWCTBA KHUCIOT Ha IPUMEPE YKCYCHOW KUCIIOTHI.
KauecTBenHas peaxiiysi Ha MHOTOATOMHBIE CITUPTEI.

Komnexuus «O6pasisl IpUpOIHBIX COSAMHEHUN KPEMHUSI.

Konnekuus crexna, kepaMuKH, IIEMEHTA U U3/IE€IUN U3 HUX.

Konnexkuus npoayKinuu CUIMKaTHOW POMBIIIEHHOCTH.

BuneodparmenTs! u cnaiinsl «IIpou3BoICTBO CTEKIIA U LIEMEHTa.
Konnexuus «[IpuponHsle coeTuHEHNSI HEMETAILIIOBY.

BuneodparmenTs! u cnaiinsl «PpakunoHHas IEPEroHKa KHUIKOTO BO3LYXa
BuneodparmenTs! u cnaiinsl «[lomyyenne Bogopoaa, KUCIOPOAA U FAIOTEHOB 3JIEKTPOIUTHUECKUM CIIOCOOOM.
Mopenu annaparos Juisi IPOU3BOICTBA CEPHON KUCIIOTHI.

Mopeinb KUIIAILIEro CIosl.

Mopeinb KOJIOHHBI CUHTE3a aMMUAKA.

BuneodparmenTs! u cnaiinst «IIpou3BoICTBO CEPHOI KHCIOTHI.
BuneodparmenTs! u cnaiiibl «IIpon3BOICTBO aMMUAKa.

Komnnexuus «CoIpb€ 11 MOTyYeHUs] CEPHON KHUCTOTBDY.

JlaGopaTopHble ONBITHI

31. PacnosnaBanue ragoreHuI-HOHOB.

32. KauecTBeHHBIE PEAKIMH HA CYIIb(aT-HOHEI.

33. KauecTBeHHas peakiys Ha KATHOH aMMOHHSL.

34. Xumudeckue CBOICTBA a30THOH KHCIOTHI, KaK AEKTPOJINTA.
35. KauecTBeHHbIe peakiuy Ha (GocgaT-HoH.

36. TMonydenune u cBOICTBA YrONLHOH KHCIOTHL.

37. KauecTBeHHas peakiys Ha KapOOHAT-HOH.

38. TIpomyckanue yriekucioro rasa uepes pacTBOp CHIMKATA HATPHS.
IIpakTnyeckune padoTel

2. V3ydeHne CBOWCTB CONSHOM KHCIIOTHL.

3. U3yuenue CBOMCTB CepHOIT KHCIIOTHL.

4. Tlonydyenre aMMHaKa U U3ydeHHE Er0 CBOKCTB.

5. Tonydenue yriekucIoro ra3a u U3ydeHHe ero CBOMCTB.

MeTajiibl M MX COeTUHEHUS

ITonoxxenne metamnos B [lepuonnyeckoit cucteMe XumMuueckux anemMeHToB Jl. M. MenzaeneeBa, CTpoeHUE UX aTOMOB U KpUCTAJUIOB. MeTamnueckas CB3b
U MeTaJUIM4ecKasl KpUcTaJulndeckas pemeérka. Dusmyeckne CBOICTBA METAJUIOB: 3JIEKTPO- U TEIUIONPOBOJHOCTh, OTPa’Karolas CHOCOOHOCTH, MIACTHYHOCT.
CrnaBsl 4€pHBIE M IBETHEIE.
MeTtamisl Kak BOCCTaHOBHUTENH. OJIEKTPOXMMHMUYECKHI psAj HalpsDKeHUH. B3aumopeiicTBue MeTaluioB € HEMETaulaMH, OKCHIAMM, KHCJIOTaMH, COJISIMHU.
ATIOMUHOTEPMHUSL.
CTpoeHre aTOMOB M IPOCTBIX BEHIECTB IIEJIOYHBIX METAIIIOB. 3aBUCUMOCTD (PU3UUECKUX U XUMUYECKHX CBOWCTB MIENIOYHBIX METAIIIOB OT 3aps/IOB sIZIEp HX aTOMOB.
Oxcupl ¥ TUAPOKCHIBI MIETOYHBIX METAIJIOB, UX MOJMy4YeHHE, CBOMCTBA, IPUMEHEHHE. BaykHeNIINE COMM MIETIOYHBIX METAJUIOB, UX 3HAUYEHUE B KUBOW U HEXUBOU
IIPUPOZE U B XKHU3HU YEJIOBEKA.



CrpoeHue aTOMOB M MPOCTHIX BEIISCTB INEIOYHO3EMEIBHBIX METAIIOB. 3aBHUCUMOCTh (DH3MUECKUX M XMUMHYECKUX CBOHCTB IIEIOYHO3EMENIBHBIX METAJIOB OT
3apsAnoB saep ux aToMoB. OKCHABI M THAPOKCHIBI IEIOYHO3EMENbHBIX METAJIOB, MX IOJy4YeHHE, CBOIICTBA M MpHMEHEHHe. BaxHeimme comu mENOYHO -
3eMeJIbHBIX METAJUIOB, X 3HAUYCHHE B TIPUPOJIC U KHU3HU YenoBeka. KapOoHATHI ¥ THIPOKapOOHATHI KalbIIUs.
YKécTkocTh BOJBI: BpeMeHHas U MocTOosiHHAsE. CIocoObl yCTpaHeHUs BpeMeHHOM ECTkocTH. CriocoObl ycTpaHeHus! TOCTOSIHHOM skécTkocT. MonuThl. CoeTuHeHUs
QTIOMUHHS B TIpUpojie. XUMHUYECKUE CBOMCTBa amroMuHHSI. OCOOCHHOCTH OKCHJIa M THAPOKCHJA AIOMUHHUS Kak aM(OTEpHBIX coerHEeHWH. BaxHewmue comu
ATIOMUHUSA (XJTOpH/I, CYIb(haT).
OcobeHHOCTH CTpOoeHHUS aroMa xkenesa. JKemezo B mpupone. Baxueiimme pynbl skeneza. Oxcunsl u ruapokrcunsl xeme3a(ll) u xenesa(lll). Comu xemneza(ll) u
xene3a(lll). O0HapyxeHre HOHOB KATUOHOB KeJie3a B pacTBOPE. 3HAUCHUE COSIMHEHUI Keesa.
Koppo3us xumudeckast ¥ SIeKTpOXUMHIYECKasi. 3allUTa METAJUIOB OT KOPPO3UH. MeTaTsl B IPUPOJIe: B CBOOOTHOM BHUE U B Bue coenuHeHnit. [lonarue o
Metaiuryprud. Y€pHas u nBetHas Mmetamuryprus. [lupomeramnyprusi, ruzpoMeTamTyprus, sJeKTpoMeTamutyprusi. JJlomennsiii mpotecc. [lepepaboTka dyryHa B cTaub.
ONEeKTpoNN3 paciiaBoB.
JdemMoHcTpanun

* BsauMoJelcTBUE HATPUS, JIUTHUS U KalbLUs C BOJIOH.

* ['opeHue HaTpusi, MarHHS U JKeJie3a B KUCIOPOJIE.

* Bcnplmka TEpMUTHOM CMECH.

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

¢ BsanMojaelcTBHE AIFOMHHHUS C KUCIOTaMH, IIIeJIOYaMH U BOJOM.

* BsaumogeiicTBue jkene3a U MEIH C XJIOPOM.

* BzanMopelcTBHE MEIU C KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTON M a30THOM KUCIOTO#H (pa30aBleHHON U KOHIIEHTPHUPOBAHHOM).

* Okxpacka IJIaMeHH COeTMHEHUSMH IETOUYHBIX METaJJIOB.

* Okxpacka IIaMeHH COeTUHEHUSIMH MIETOYHO3EMENTbHBIX METAJIIIOB .

¢ [ ameHue U3BECTU BOJOU.

* [lomyyenue >x€cTKOM BOABI B3aUMOJICUCTBUEM YTIIEKUCIIOTO T'a3a C U3BECTKOBOM BOJOI.

* VYcTpaHeHHE BPEMEHHOM KECTKOCTH KUTISTIYCHUEM U TOOABKOH COJBI.

* VYcTpaHeHHE MOCTOSHHOM XECTKOCTH J00ABKOM COJIBI.

* VoHWTHI ¥ IPUHIUN UX IEHCTBUS (BUIEO(DparMeHT).

* Komnexnuus NpupogHBIX COSTUHEHUHN ATFOMUHUS.

* BuneodparmenTs! u cnaiiabl «OKCH aTFOMUHUS U €r0 MOTU(PUKAITUI.

* [lomyyenne aMm(OTEpHOTO I'MIPOKCHIA ATFOMHHUS M UCCIICIOBAHUE €r0 CBOMCTB.

*  Komieknus « XMMHYECKHAE HCTOYHUKH TOKAY.

* PesynpTaThl JIUTENBHOIO SKCIIEPUMEHTA M0 U3YUYCHUIO KOPPO3UHU CTATBHBIX U3EIUNA B 3aBUCUMOCTH OT YCIOBUI MPOLECCOB.

* Boccranosienune menu u3 okcuna meau(ll) Bomopogom.

*  BugeodparmenTs! u cnaibsl «I[pou3BoICTBO YyTyHa U CTAJH.

* BugaeodparmenTs! u cnainel «/3genus u3 4yryHa u CTajum.

* BugeodparmenTs! u cnaiel «I[por3BOICTBO aTFOMUHHS.
JlaGopaTopHble ONBITHI
39.BzaumoneiicTeue xenesa ¢ pactBopoM cynbdara meau(l).
40.H0nyqu1/Ie HU3BECTKOBOM BO/IbI U OMBITHI C HEH.
41.Tonyuenne runpoxcunos sxeresa(ll) u (11).



42 .KauecTBeHHBIE PEAKIMH HA KATHOHBI JKejle3a
IpakTnyeckne padoTnl

6. ITomydeHue KeCTKOH BOBI M CIOCOOHI €8 YCTPAHCHHS.
7. Pemrenue SKCIIepHMMEHTAIBHEIX 337124 110 TeMe «MeTasb».

XuMus 4 OKpysKawmas cpeaa

Crpoenue 3emiu: siIpo, MaHTHUS, 3eMHas KOpa, X XUMUYecKHuii coctaB. JIutocdepa u e€ xumuaeckuit coctaB. Munepansl. Pynsl. Ocagodnbie mopoabl.
[TonesHsle nckomaemble. XMMUYECKHI cOCTaB TuApochepbl. XUMHYECKHU cocTaB aTMOChephI.
HcTouHMKN XMMHYECKOT0 3arps3HEHUs OKpY KaroIiei cpenbl. [ 1obanbHbIe 3K0I0rn4eckue npooaeMbl YeI0BeIeCTBa: MAPHUKOBBIN 3¢ (EKT, KUCIOTHBIE JOXKIH,
030HOBBIE ABIPEL. MeXIyHapOAHOE COTPYAHUYECTBO B 00JIACTH OXPaHbl OKPY’KAIOIIEH Cpelibl OT XUMHUYECKOT0 3arpsi3HEHUS. «3enéHas XUMUS.
JdemMoHcTpanun

* Buneopparmentsl u cnaiiapl «CTpoeHue 3eMiu U €€ XHMUUECKUI COCTaBy.

¢ Komieknus MUHEPAIOB M TOPHBIX MTOPOI.

¢  Komnexkuus «Pyasl MeTamioBy.

*  BugaeodparmenTs! u crnaiinel «I mobanpHbIe 3KOIOTHUYECKUE TPOOIEMbI YeT0BEYECTBAY.
JlaGopaTopHble ONBITHI

43. V3yuenue rpanuTa.

O0o001enue 3HAHUI 110 XUMMU 32 KYPC OCHOBHOM IIKOJbI.
IoaroroBka k OCHOBHOMY rocy1apcTBeHHOMY 3K3aMeHY
CrtpoeHnue aTomMa B COOTBETCTBHH C MOJOXKEHHEM XUMHUIECKOTr0 aieMeHTa B [leproanueckoil cucteme. CTpoeHHE BEIECTBA: XUMUYECKas CBS3b U

KPUCTATMYECKHE PEIIETKU. 3aBUCUMOCTh CBOMCTB 00pa30BaHHBIX JIEMEHTAMH MPOCTHIX BELUIECTB (METAJUIOB, HEMETAJLUIOB, 0JIATOPOIHBIX I'a30B) OT MOJIOKEHHUS
anemeHToB B [leproanueckoii cucteme. THIIONOrHS HEOPraHWYECKUX BEIIECTB, IEICHNE UX Ha KJIacchl U Tpymmsl. [Ipenctasuremnm.
[Ipr3Haky 1 ycaoBuUs MPOTEKAHUS XUMHUYECKUX peakiuid. TUIOIOrusa XUMHUYECKUX PeaKiid 0 pa3IMyHbBIM OCHOBaHMSAM. Peakiiuy HOHHOTO OOMeHa.
OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.
XuMHuUyecKre CBOMCTBA MPOCTHIX BENIECTB. XapaKTepPHbIE XUMHUECKHE CBOWCTBA COJICO0Pa3yIONIMX OKCHIOB, TUAPOKCHIOB (OCHOBAaHHM, KUCIIOT 1 aM(OTEPHBIX
THIPOKCHJIOB), COJIEH.

Y4yeOHO-TEeMAaTHYECKHUH IIJIAH

Ne HaumeHnoBanue pa3nenos (Tem) KomnmuecTBo yacos B Tom uncne Ha mpoBeieHNe
IO TPOTpaMMe [IpakTudeckux padbot KoHTponbHbIX
pabort
9 knacc
1 [ToBTOpeHue 1 00001IeHNE CBEICHNUH TI0 KypCy 8 Kiacca. 5 1

XUMHUYECKUE PEAKIIUU

N
[EEN
[EEN

XUMHAYECKHE pEaKIMH B pacTBOPAxX 10

w
I
H

HemeTamnsl 1 UX coeTMHEHUS 25

4 MerTamisl ¥ X COEIUHEHUS 17 2 1




5 XuMHA ¥ OKpy’Karolias cpesia 2
6 O06001eHNe 3HaHUY TI0 XHMUU 33 KypC OCHOBHOM IIIKOJTHI. 7 1
[HoaroroBka k OCHOBHOMY TOCYJapCTBEHHOMY 9K3aMEHY
(0I'9)
Pesepn 2
Htoro 68 7 5
KanengapHo- TemaTnyeckoe INIaHUPOBaHUe, 2 Yyaca B HeJel10, Bcero - 68 yacos
8 kJiIace
Ne Hara Tema ypoka ®Dopma opraHu3zanum Bunsbl yueOHoil 1esiTeIbHOCTH
n/n Ilnan | DakT YPOKa
HavanbHble NOHATHS U 3aKOHBI XuMHH (21 4)
1 [Mpeamer xumun. Ponb xumuu B Ypok ycBoeHHs OOBACHSIIOT, YTO PEAMETOM H3YUEHHsI XMMUU SBIISIOTCS BEMIECTBA, UX
JKU3HU YeJIOBEeKa HOBBIX 3HAHUHN CBOIICTBA M UX MpEBpalleHus. Pa3nnyaroT Tena 1 BelecTsa, BEIecTBa ’
MaTepuanbl. Y CTaHABIMBAIOT IPUINHHO-CIIEICTBEHHBIC CBSA3H MEXKITY
CBOWCTBaMH BEIIECTB U MX MPUMECHECHHEM
XapaKkTepHu3yIoT MOJOKHUTENBHYIO U OTPUIATENBHYIO POJIb XHMHUH B
JKH3HH COBPEMEHHOTO OOITICCTRA.
ApPryMEHTHPYIOT CBOE OTHOIICHHE K XeMO(DWINU U XeMO()oOuH.
2 MeToabl U3ydeHHsT XUMUH Ypok ycBoeHHs XapakTepu3ylT OCHOBHBIE METOIbl M3y4YEHHs €CTECTBEHHO-HAyYHBIX
HOBBIX 3HAHUN JTACITUTLITIH.
[IpuBoasST TMpUMeEpPHl MaTepHaIbHBIX W 3HAKOBBIX WA CHUMBOIBHBIX
MoJIeJIel, NCTIONIb3YeMBbIX Ha ypokax (usuku, Ouojoruu u reorpaduu.
CobupatoTr 00BEMHBIE H MIAPOCTEPIKHEBBIE MOJCIH HEKOTOPBIX
XUMHYECKHUX BEIIECTB
3 BxonHas quarHoctudeckas KonTponbHsiii ypok | [IpuMeHsIOT Ha MpakTUKe paHee U3y4eHHBIH MaTepual, padboTas 1mo
pabora TpyIaMm ¢ 33/IaHUsIMH Pa3HOTO YPOBHS CIIOKHOCTH, BBHITIOIHSIOT
KOHTPOJIEHYIO paboTy.
4 ArperaTHbIe COCTOSHUS BEIIECTB Ypok ycBoeHUs Paznu4aroT Tpu arperaTHeIX COCTOSIHUS BEIIECTBA. Y CTAHABIMBAIOT
HOBBIX 3HaHHHN B3aMMOCBSI3U MEXK1y HUMH Ha OCHOBE B3aMHBIX IIEPEXO/I0B.
WnnrocTpupyroT 3TH mepexobl MpUMEpaMHu.
HabmomatoT XuMU4eCKHid SKCIIEPUMEHT | Jeiaont BRIBOJIBI HA OCHOBE
HaOIIOIeHUN
5 IL. p Ne 1 «3HaxkomcTBO € VYpok - mpaktukym | Paborator ¢ mabopaTopHbIM 000pyIOBaHHUEM U HarpeBaTeIbHBIMU
nabopaTopHbIM 000PYIOBAHUEM. pHOOpPaMHu B COOTBETCTBHH C MPABHIAMH TEXHUKH O€30TIACHOCTH.
[Ipaswia Th npu padore B BreImonHsSI0T npocTeiime MaHUITYJISINN C Ta00PaTOPHBIM
KaOWHETE XUMHI» 00opynoBaHNEM: C TaOOPATOPHBIM IITATHBOM, CO CITMPTOBKOMN
OdopMsIIOT OTYET O MPOeIaHHON padboTe
6 dusnyeckue SBICHUS B XUMHUH KomOunupoBanusiii | Paznuuaror ¢usnueckue U XUMUYECKHE SIBJICHHS, YUCTHIE BELIECTBA U
YpOK cmecu. Kinaccudunupyror cmecu.

IIpuBoaaT npuMepsl CMECE Pa3IMYHOTO arperaTHOrO COCTOSIHHUS.
Y cTaHaBIHMBAIOT IPUYUHHO-CIICJCTBEHHBIE CBS3H MEXY PH3HUECKIMU




CBOICTBaMH BCIICCTB CMECH U CIocobaMu ux pa3aciiCHus. Pasnuuaror
HX, OMMACBHIBAIOT Y XAPAKTCPU3YIOT MPAKTUUICCKOC 3HAYCHHUC.

[T.p.Ne 2 «AHaan3 TOYBHD»

VYPpoK - IpakTUKYM

PaboTaroT ¢ mabopaTopHBEIM 000PYAOBAHHEM M HAarpPEBATECIILHBIMU
npuOOpaMu B COOTBETCTBHH C MPABHIAMU TEXHUKHA 0E€30TIACHOCTH.
BremonnstoT npocretinme npuémsl oOpaiieHus ¢ 1a00paTopHbIM
000pyIOBaHNEM: BOPOHKOU, (DUITBTPOM, CITUPTOBKOM.

HaOmronarot 3a CBOWCTBAMH BEIECTB U SIBICHHSIMH, IPOUCXOSIIIMH C
BEIICCTBAMH.

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

JlenaroT BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO SKCIICPUMEHTA

ATOMHO- MOJIEKYJIIpHOE
y4eHrne. XUMAYECKUE SJIeMEHTHI

Ypok ycBoeHHs
HOBBIX 3HAHUN

OOBACHSIOT YTO TaKO€ XUMHUYECKUH SIIEMEHT, aTOM, MOJIEKYJIa,
AJIJIOTPOIHNS, HOHBI.

PaznnuaroT mpocThie U CI0XKHBIE BEILIECTBA, BELIECTBA MOJIEKYJISIPHOTO
1 HEMOJIEKYJISIPHOTO CTPOeHUs. Yemanasausarom NPUIHHHO-
CJIEJICTBEHHBIE CBSI3U MEXKY COCTaBOM MOJIEKYJ U CBOMCTBaMHU
AIJIOTPOIHBIX MOAUGDUKALIMNA KUCIIOpOa.

DOpMYyIUPYIOT OCHOBHBIE MOJIOKEHUSI ATOMHO-MOJICKYJISIPHOTO YUEHHUSI

3HAaKU XUMHYECKHAX
SJIEMEHTOB.

Ypoxk-ucciienoBanue

HazpIBaloT u 3anuchIBaOT 3HAKU XUMHUYECKHUX 3JIEMEHTOB.
XapakTepu3yroT HHGOPMALIUIO, KOTOPYIO HECYT 3HAKH XUMUYECKUX
3JIEMEHTOB.

OOBACHSIOT STUMOJIOTHYECKHE HaYalla Ha3BaHUH XMMHUYECKUX
3JIEMEHTOB U X OTJEJbHBIX TPYIIII.

10

[lepuoamueckas Tabnuia
XHMHYECKHX deMmeHToB JI. U.
Menneneena.

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

OnuCHIBalOT CTPYKTYPY TaOIHIIBI XUMUYECKHX 371eMeHTOB J[. 1.
MenaeneeBa. PaznnuaroT KOpOTKONEPUOAHBIA U AJIMHHONEPUOIHBIN
BapuaHThl [lepuonnueckoii cucremsl J1. 1. MenaeneeBa

11

Xumuueckue GOpMYIIbI

Ypok ycBoeHHs
HOBBIX 3HAaHUU

12

Xumuueckue GopMyJIbl

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

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

TpancnupyroT HHGOPMAIHIO, KOTOPYIO HECYT XUMHUYECKUE (POPMYITBI

13

BaneHTHOCTB

Ypok ycBoeHus
HOBBIX 3HAHUH

14

BanentHocth

YPOK-IpakTUKyM

OOBACHSIIOT YTO TAKOE BAJICHTHOCTh. [[OHUMAKOT OTpa)KEHHUE MOPSIKA
COEJIMHEHHS aTOMOB B MOJIEKYJIaX BEIIECTB ITOCPEICTBOM CTPYKTYPHBIX
dbopmyi1. YuaTcst cOCTaBiIATh POPMYIIbI COSAMHEHUH 110 BAJICHTHOCTH U
OMPEJIENIATh BAJICHTHOCTh YJIEMEHTA 0 POPMYJIe €ro COeTNHEHUS

15

XuMuyeckue pcaKknuu.

O06o006marommii ypok

XapaKkTepHu3yroT XMMUYECKYIO0 PEaKIHUIO U €€ YIaCTHUKOB (PeareHThl U
MPOAYKTHI PEAKIINH).

OnuchIBalOT TPU3HAKH U YCIOBUS TEUEHUS XUMHUYECKUX PEaKIINi.
Pa3znuyaroT 5K30TepMUYECKHE U IHIOTEPMUIECKHE PEAKIINN.
COOTHOCAT peaKIHy TOPEHUS U IK30TEPMHUECKUE PEaKIINH.

16

3aKoH COXpaHCHUS MACChI

BCIICCTB. XuMudeckue YpaBHCHUA

Ypok ycBoeHus
HOBBIX 3HAHUN

DopMyIUPYIOT 3aKOH COXPAHEHUS Macchl BelecTB. COCTaBIAIOT HA €r0
OCHOBE XMMHUYECKUe ypaBHeHHs. TpaHCIupyoT MHPOpMaLHIO,




17

XumMuyeckue YpaBHCHUSA

Ypok -pakTUKyM

KOTOPYIO HECYT XUMUUYCCKUC YPABHCHU.
3KCHepI/IMCHTaﬂBHO NOATBCPIKAANOT CIIPABCAIINBOCTL 3aKOHA
COXPAaHCHU MAaCChl BEIICCTB

18

Tunel XUMUYECKUX PEAKLIUMA

Ypok ycBoeHus
HOBBIX 3HAHUI

19

Tunbl XUMHYECKUX pEaKLIUA

YPOK -IIpakTUKYM

Knaccudummpyror XxuMudeckue peakiiu 1Mo MprU3HaKy Yiciia ¥ COCTaBa
peareHTOB U MPOIYKTOB. XapaKTepU3yIOT POJIb KaTalu3aTopa B
MPOTEKAaHUN XUMHUYECKOH PeaKIim.

HabmogatoT  OMMCHIBAIOT XUMHYECKUAN SKCTIEPUMEHT C TIOMOIIHIO
PYCCKOTO (POJIHOTO) S3bIKA M S3bIKA XUMUU

20

XHUMHU»

[ToBTOpEHHE U 0OOOIICHIE TEMbI
«HavanbpHbIe TOHATHS U 3aKOHBI

O6o6matomnuii ypok

00600ma0T 1 CHCTEMaTH3UPYIOT CBOM 3HaHMS 10 TeMe: «HavansHbie
HOHSTHUS U 3aKOHBI XUMUI». [[pUMEHSIOT Ha IpaKTHKe paHee
W3y4YeHHBIH MaTepuai, padoTas 1o rpymnnam ¢ 3aJaHUSIMU pa3HOTO
YPOBHSI CIIO’KHOCTH

21

BAaKOHbI XUMHUN»

K.p.Ne 1 «HauanpHbIC TOHATHS U

YPpOK — KOHTpOJIA
3HAHWI 00YYarOIINXCS

[MpuMeHsIIoT Ha IPaKTUKE paHee U3y4YeHHBINH MaTepual, paboTtas 1mo
rpyImnaM ¢ 3aJaHUsMU Pa3HOIO YPOBHS CJIOKHOCTH, BBIIOJIHSIOT
KOHTPOJIBHYIO paboTy.

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

22

Bo3nyx u ero cocras

Ypok ycBoeHus
HOBBIX 3HAaHUU

XapakTepu3yroT 00bEMHYIO JTOJTF0 KOMIIOHEHTA TaKOH TPUPOTHOMH
ra3oBOH CMECH, KaK BO3IyX, U PACCUHTHIBAIOT €€ M0 00BEMY 3TOMH
cMecH. OnuceIBatlOT 00BEMHBIN COCTaB aTMOC(EPHOTO BO3AyXa U
MMOHUMAIOT 3HAYCHHE TTIOCTOSTHCTBA 3TOTO COCTAaBa ISl 3I0POBBS

23

Kucnopon

Ypok ycBoeHUs
HOBBIX 3HAHUH

XapakTepHu3yrT 030H, KaK aJUIOTPOIHYIO MOANGDHUKALINIO KACIOPO/a.
OnHCHIBAIOT q)HSPI‘{eCKI/Ie 1 XUMHYCCKHUEC CBOﬁCTBa, TMOJIY4YCHUEC U
NPUMEHEHHE KHUCIIOPO/Ia C UCIIOIb30BAaHUEM PYCCKOTO (POIHOTO) sI3bIKa
U S3bIKa XUMHH.

VcTaHaBIMBAIOT NMPUYNHHO-CIICICTBEHHBIE CBSI3H MKy (DU3MUECKUMH
CBOWCTBaMH KUCJIOpOJA U criocobamu ero cooupanust. [IpoBosT,
HaOJIIOAIOT U ONHMCHIBAIOT XUMHYECKUI IKCTIEPUMEHT TIO TTOJY4YEHHIO,
COOMPaHMIO U PaCIO3HABAHHIO KUCIOPO/Ia ¢ COOIIOICHUEM TIPaBUIT
TEXHUKH 0€30MacCHOCTH

24

I1. p.Ne3 «Ilomyuenwne, cobupanmne
Y pacIio3HaBaHKUE KUCIOPOJIa

YPpOoK NpakTUKyM

PaboTaroT ¢ mabopaTopHBEIM 000PYAOBAHHEM M HArPEBATEILHBIMHU
mpuOOpaMu B COOTBETCTBUU C MPABHIIAMHU TEXHUKH 0E30TIACHOCTH.
BremonnstoT npocrefinme npuémsl oOpaiieHus ¢ 1a00paTOpHBIM
obopymoBaHHEM: cOOMPaTh MPUOOP AJIS TTOTYICHHS T'a30B, IPOBEPITH
€ro Ha TePMETHYHOCTh U MCIIOJIb30BATh JUISI MOTYYEHUS KHCIOPO/Ia.
CoOuparoT KHCIOPOJ METOIOM BHITECHEHHS BO3yXa M Paclo3HaioT
ero. HaGmogaror 3a cBOMCTBaMH BEIIECTB U SIBJICHUSMH,
IIPOUCXOAAININMHU C BEUHICCTBAMU. ONHUCEHIBAIOT XUMUYECKUHA
HKCIEPUMEHT C IOMOLIBIO ECTECTBEHHOTO (PYCCKOTO MIIM POTHOTO)
SI3bIKA U 513b1Ka XUMUU. COCTaBJISFOT OTYET 10 pe3ysIbTaTaM




MMPOBCACHHOT'O SKCIICPUMCHTA

25

Oxcuapl

Ypok-uccinenoBaHue

BreigensioT cyuiecTBeHHbIE IPU3HAKU OKCUAOB. JlatoT Ha3BaHUS
OKCHJIOB 110 UX (opmysiaM. CocTaBisiFoT (GOPMYIIbI OKCHIOB IO UX
Ha3BaHUSAM. XapaKTEePHU3YIOT TAKUX MPECTAaBUTENEH OKCHUAOB, KaK
BOJIa, YTJIGKUCIIBIN ra3 v HeraméHasi u3BeCTh

26

Bonopon

Ypok ycBoeHHs
HOBBIX 3HAHUN

XapakTepu3yoT COCTaB MOJICKYJIbI, PU3UICCKHE U XUMHUUCCKUC
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 «llomyuenmue,
coOupaHue U pacro3HaBaHUe
BOJIOPOJIa»

YPpOK-IpakKTUKYM

PaboTtaror ¢ maGopaTopHEIM 000pYIOBaHHEM U HarpeBaTEIbLHBIMHU
mpuOOpaMu B COOTBETCTBUU C MPABHIIAMHU TEXHUKU 0E30MaCHOCTH.
BreImonHSIOT mpocTeiiime npueMsl 00panieHus ¢ J1adopaToOpPHBIM
o0opymoBaHHEM: COOMpATEL MPHOOP TS IMOTYICHHUS Ta30B, IPOBEPSTH
€ro Ha FTepMETUYHOCTh U UCIIOJIB30BATh JUIS MOJYyUYSHUsI BOAOPOIa.
CobuparoT BOJOPO METOIOM BBITECHEHHS BO3yXa U Paclo3HaloT ero.
HaOmronaroT 3a CBOWCTBAMY BEILIECTB U SIBICHHSIMU, TPOUCXOJSIIIMH C
BeniecTBaMu. ONMUCHIBAIOT XUMUYESCKUN SKCIIEPUMEHT C MTOMOIIBIO
€CTECTBEHHOT0 (PYCCKOTO MJIM POJTHOTO) SI3bIKA M S3bIKA XMMHHU.
CoCTaBJISIFOT OTYET TI0 pe3yabTaTaM MPOBEICHHOTO SKCIIEPUMEHTA

28

Kucnotsr

Ypok ycBoeHus
HOBBIX 3HAHUI

AHanu3UpyOT COCTaB KHUCIOT. Pacro3HaroT KHUCIOTHl C IMOMOIIBIO
WHAMKATOPOB. XapaKTepU3ylOT ApeACTaBUTENIeH KHCIOT: COJIIHYIO U
CepHyl0. XapakTepH3yl0T PacTBOPUMOCTh COECIUHEHHUH C MOMOIIBIO
Ta0JIUIBI PACTBOPHMOCTH.

VYcTaHaBnuBalOT MPUYMHHO-CICACTBEHHBIE CBSI3U MEXAY CBONCTBAMU
COJISTHOM M CEpHOM KHUCJIOT U O0JIACTSIMU WX TIPUMEHEHUSI.

29

Conn

Ypoxk-ucciieioBaHue

XapakTepu3yIoT COM KakK MPOIYKTHl 3aMELICHUs BOJOPOJa B KHUCIOTE
Ha MeTaJul. 3anuchIBaOT (GOPMYIbI colieil o BaneHTHOCTH. HaspiBaroT
COJIK TI0 (hopMyJiam.

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

30

KommuectBo BCIICCTBA

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

OOBACHSIOT YTO TaKOE KOJMUYECTBO BELIECTBA, MOJIb, IOCTOSIHHAS
ABoraJipo, MOJIsIpHasi Macca.

31

Pemienue pacueTHbIX 3aa4

YPpOK- IpaKTUKYM

Pemraror 3amaum ¢ UCIIOIB30BaHUEM ITOHATHI «KOJTHYECTBO BC€IOICCTBA,
«MOJISIpHAasg Macca», «IOCTOAHHAA ABora;[po

32

MonsipHbIft 00bEM
ra3000pa3HBIX BEIIECTB

Ypok ycBoeHus
HOBBIX 3HAHUI

OOBSICHAIOT YTO TAKOE MOJISIPHBIN 00bEM Ta30B, HOPMAJILHBIC YCIIOBHSL.
PemaroT 3amaun ¢ HCTIONB30BaHUEM MOHATHH «KOJUYECTBO BEIIECTBAY,
«MOJIIpHAs Maccay, «MOJISIPHBIA 00BEM Ta30B», «ITOCTOSTHHAS
ABoragpoy.

33

Pacuérel mo xumuueckum
YpPaBHEHUSIM

Ypok ycBoeHus
HOBBIX 3HAHUI

34

PacuyéTrl no XUMHYECKUM
YpPaBHEHUAM

YpOK - IpaKTUKYM

XapaKTepH3y}0T KOJIMYCCTBCHHYIO CTOPOHY XUMHUUYCCKUX 00BEKTOB U
IIpouIeCCoOB. Pemraror 3a1a491 C UCIIOJIb30BAHUEM THOHATHH «KOJUIECTBO
BCLICCTBA», «MOJIIpHASA Maccay, <<MOJ'I$IpHBIﬁ 00BeEM ra3oB»,
«II0CTOsIHHas ABoraupo»
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Bomga. OcuoBanus

Ypok-uccinenoBanue

OOBSICHSIOT YTO TAKOE «OCHOBAHMSY», «ILEIOUYHN», KKaUeCTBEHHAS
peakmusy, «<HHIuKaTopy. KimaccuuuupyroT OCHOBaHUS 110
pacTBOPUMOCTH B Boje. ONpeAesiioT MPUHAICKHOCTH
HEOPraHMYECKUX BEIIECTB K KJIACCY OCHOBaHMIA 110 (hopMyJie.
XapakTepu3yroT CBOMCTBA OTNIEJIBHBIX MTPEIACTABUTEIICH OCHOBAHUM.
Hcrmonp3yroT TabIuIly paCTBOPHMOCTH IS OTIPEICTICHIS
pPacTBOPUMOCTH OCHOBaHUH.

36 PactBopsl. MaccoBas gons VYpok pemenns 3agay | OOBSCHSIOT YTO TAKOE «MaccoBast JOJIsl pACTBOPEHHOTO BEILIECTBAY.
pacTBOPEHHOTO BEILLIECTBA Y CcTaHaBIUBAIOT aHAJIOTHH C O0BEMHOM JT0JIeH KOMIIOHCHTOB ra30BOM
cMmecH. PermaroT 3ama4n ¢ UCTIONB30BaHUEM TIOHATHI «MaccoBast JOIs
SIIEMEHTA B BELIECTBEY, «MaCcCOBAas A0JISI PACTBOPEHHOT'O BELIECTBAY,
«o0BeMHas1 OIS Ta3000pa3HOTO BELIECTBAY
37 IL.p. Ne 5 «IlpuroToBnenue YPOK - IpakTUKyM PaboTaroT ¢ mabopaTopHBEIM 000PYAOBAaHHEM M HarpeBaTeILHBIMHU
PacTBOPOB COJICH C UX 3aJaHHOU nprOOpaMu B COOTBETCTBHH C MIPABUIIAMU TEXHUKHA 0€30IIaCHOCTH.
MacCOBOM HOJEN» BBINOMHAIOT MpocTeiiime npueMbl 00palieHus ¢ JIa0OPaTOPHBIM
o0opymoBaHHEM: ¢ MEPHBIM IWJIHMHIPOM, ¢ Becamu. HabmogaroT 3a
CBOICTBaMH BEIIIECTB U SBICHUSMH, IIPOUCXOISAIINMH C BEIIECTBAMH.
OnuCHIBaOT KCIIEPUMEHT C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HIIH
POJTHOTO) SI3bIKA ¥ s13bIKAa XUMHW. COCTaBISIOT OTYETHI 110 pe3ylIbTaTaMm
MPOBEJICHHOTO SKCIIEPUMEHTA
38 O0001IeHNE U CUCTEMATH3ALIUS Oo6o06matonuit ypok | O000IIAIOT U CUCTEMATH3UPYIOT CBOM 3HaHMS 10 TeMe: «BaxkHeitmme
3HaHUH 10 Teme: «BakHenme MpeJICTaBUTENIN HEOpraHHIeCKnX BenlecTB. KonmnmuecTBeHHbIE
MIPEICTaBUTENIN HEOPTAaHUIECKUX OTHOIICHUS B XUMUW». [ [pUMEHSIOT Ha MPaKTHKe paHee U3YICHHBIH
BemiecTB. KonnuecTBeHHble MaTepuai, padoTas Mo TpyInam ¢ 3aJaHUsIMHA Pa3HOTO YPOBHS
OTHOIIIEHUS] B XUMUI» CJIOXHOCTH
39 K.p.Ne2 no reme: «Baxkneiimue YPOK — KOHTPOJIS [MpuMmeHsIoT Ha IPaKTUKE paHee U3y4YeHHBINH MaTepual, paboTtas 1mo
NpEaACTAaBUTCIIN HCOPTraHNYCCKUX 3HAHUN rpyimimiaM € 3aJlaHUsAMHU Pa3HOTr'0 YPOBHSA CJIIOKHOCTH, BBIIIOJIHAIOT
BemiecTB. KonmuecTBeHHBIE KOHTPOJIEHYIO paboTy.
OTHOIIIEHUS] B XUMUI»
OcHOBHBIE KJIACCHI HEOPraHnyeckux coegunennii (10 u)
40 Oxkcuppl: knaccuduxanus u Ypok ycBoeHus OOBSICHAIOT YTO TAKOE HECOJIE00pa3yIOIIe OKCHIBI, COIE00pasyIomIue

CBOMCTBa

HOBBIX 3HAHUN

OKCH/Ibl, OCHOBHBIE OKCHJIbI, KHCIIOTHBIE OKCH/IBI. XapaKTepH3yIOT
o011re XUMHYECKre CBOWCTBA COIE00pPas3yIONIMX OKCHIOB (KHCIOTHBIX
1 0CHOBHBIX) COCTaBIISIOT YpaBHEHHS PEAKLUI C y4acTHEM OKCUIOB.
HabmronaioT v ONMUCHIBAIOT PEAKLUH C Y4aCTHEM OKCHIOB C TOMOILBIO
€CTECTBEHHOTO (PYCCKOTO HJIA POJTHOTO) SI3bIKA U S3bIKA XMMHH.
[TIpoBOAAT OMBITHI, MOATBEPKAAIOIINE XUMUUECKHUE CBOMCTBA OKCHJIOB
¢ coOJIIoIeHNEM IPaBUII TEXHUKU 0€30IacCHOCTH
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OcHoBaHus: Kiaccupukanus u
CBOWCTBA

Ypok-uccinenoBanue

CocCTaBisIIOT ypaBHEHUS peakluii ¢ yuacTueM ocHoBanuil. Habnronatot
Y OTIMCBIBAIOT PEAKIMH C yYACTHEM KHCJIOT C TOMOIIBIO €CTECTBEHHOTO
(pyccKoro win poJHOro) si3bIKa U s3bIka XUMUH. [IpoBOAST OIBITH,
MOJTBEPXKJAIOIINE XMMUYECKHE CBOMCTBA OCHOBAHMIA, C COOIIOICHUEM
MPaBUJI TEXHUKH 0€30MacHOCTH

42

Kucnoter. Kimaccnduxarms
KHCIIOT

Ypok ycBoeHus
HOBBIX 3HAHUI

43

CBOICTBA KUCIIOT

KomOunmpoBaHHbIi
YPOK

XapakTepu3yloT 00Ire XUMUIecKie CBOcTBa KHCIOT COCTaBIISIOT
YpaBHEHUS PEAKIIUHN C y4aCTHEM KUCIOT.

Ha0mroatoT 1 OIMCHIBAIOT PEAKIIUU C YIaCTHEM KUCIIOT C TIOMOIIBIO
€CTECTBEHHOTO (PYCCKOTO HJIM POJTHOTO) SI3bIKA U A3BIKA XMMHUMU.
[IpoBOIAT OIBITHI, MOATBEPKIAIONINE XUMUUECKHE CBOMCTBA KHUCIIOT, C
COOJTFOICHUEM TIPaBUJI TEXHUKH 0€3011aCHOCTH

44

Kiraccudukanus coneit

Ypok ycBoeHus
HOBBIX 3HAaHUN

PasnuaaroTr nmoHsaTHs «CPECAHUE COJIN», KKHUCIBIE COJIN», «KOCHOBHBIC
COJIN).

45

CBolicTBa coJeit

KomOunMpoBaHHbII
YPOK

XapakTepusyroT 00IIue XUMUIECKIE CBOMCTBA coliel. COCTaBIISIFOT
YpaBHEHUS PEAKIINI C ydacTHeM cojieii. HabmomaroT 1 onmuchIBarOT
PEaKIuy ¢ y4acTHEM COJIeH C MMOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIN
POIHOTO) S3bIKA U S3bIKA XMMUU. [IpOBOAAT OMBITHI, TOATBEPKAAIOIINC
XUMHYECKHE CBOMCTBA COJIEH C COOIIO/IEHUEM TIPABHUII TEXHUKU
Oe3omacHOCTH

46

I'enernueckas cBsA3b MEXKAY
KJIaCCaMH HEOPTaHUYECKUX
BEILIECTB

Ypok ycBoeHHs
HOBBIX 3HAaHUU

XapaKTepu3yroT IOHATUE «TEHETUYECKUH psiy». MILIocTpupyroT
TEHETUYECKYIO B3aMMOCBS3b MEX/y BEILIECTBAMM:

MIPOCTOE BEIIECTBO — OKCUJ — I'MIPOKCUI — COJIb. 3aIIUCHIBAIOT
YPABHEHUS PEAKLUI, COOTBETCTBYIOLIUX TOCJIEI0BATEIBHOCTH
(«enovke») mpeBpalleHnii HEOPTaHNYECKHUX BEIECTB Pa3IMUHBIX
KJIACCOB.

47

ILp. Ne 6 «Pemenne
OKCIICPUMECHTAIBHBIX 3aa4»

YPpOK - IPaKTUKYM

VYuyarcs oOpamaThes ¢ J1ad0paTOPHBIM 000PYIOBAHUEM H
Harpe€BaTCJIbHbBIMU HpI/I60paMI/I B COOTBETCTBHUU C ITpaBUJIaMU TEXHUKH
0€301acHOCTH, PACIIO3HABATh HEKOTOPBIC aHHOHBI U KATHOHBI.
Ha61r01a10T CBOWCTBA 3JIEKTPOIMTOB M IPOUCXOISIIHE C HUMHU
siBiieHrs. HaOmioAaroT U OMUCHIBAIOT PEAKITHH C YUACTHEM
AIIEKTPOJIUTOB C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO HITH POIHOTO)
SI3bIKA U A3bIKA XUMUH. DOPMYITUPYIOT BBIBOIBI IO Pe3yyibTaTaM
MIPOBEIEHHOr0 YKCIIEPUMEHTA

48

O000111EHTE U CHCTEMATH3ALIMS
3HaHuM 110 TeMe: «OCHOBHEIE
KJIACCHl HEOPTaHHMYCCKHUX
COCOUHCHHIDY

O6obmaromuii ypok

O0600mIa0T U CUCTEMATU3UPYIOT CBOU 3HAHMSI 110 TeMe: «OCHOBHEIE
KJIACCHl HEOPTaHUYECKUX COSUHEHUI. [[pUMEHSIOT Ha IPaKTHKE
paHee U3YYCHHBI MaTepua, padoTas Mo TpyInaM ¢ 3aJaHAIMU
Pa3HOTo YPOBHSI CIIOKHOCTH

49

K.p. Ne3 mo teme: «OcHOBHBIE
KJIACChl HEOPTaHUYECKUX

YPOK — KOHTpOIIsSA

[TpuMeHsIOT Ha IPaKTUKE paHee U3y4YeHHBI MaTepual, padoTas 1mo
IpynnaM ¢ 3aJaHAIMHU Pa3HOTO YPOBHS CJIOKHOCTH, BBIOJIHSAIOT




COETUHEHUIY

KOHTPOJIBHYIO PadoTy.

Ilepuoguyecknii 3axkon u Ilepuoanyeckasi cucreMa XuMudeckux daemeHToB /I, U. MenneneeBa u ctpoeHue atoma (8 )
50 EctecTBennbie cemericTBa Ypok ycBoeHUs OOBACHSIOT TPU3HAKH, ITO3BOJISIONTHE O0BEAMHITE TPYITITHI
XUMHUYECKHX 3JIEMEHTOB. HOBBIX 3HAHUHN XMMHMYECKUX 3IEMEHTOB B €CTECTBEHHbIE ceMelicTBa. PackpriBaroT
AmdoTrepHOCTh XMUMUYECKUH CMBICH (3TUMOJIOTHIO) Ha3BaHUI €CTECTBEHHBIX CEMEICTB
ApPTyMEHTHPYIOT OTHOCHTEIHHOCTh Ha3BAHHS HHEPTHBIE Ta3bD»
OOBACHSIOT YTO Takoe «amMpoTepHble coennHeHus». Habmonarot n
ONMCHIBAIOT PEaKLUi MEXKIY BEIIECTBAMU C TIOMOLIBIO PyCCKOIO
(pomHOTO) sI3BIKA | A3BIKA XUMHUU. XaPaKTEPU3YIOT JBOUCTBEHHBIH
XapakTepe CBOHCTB aM(pOTepHBIX OKCHIOB U THAPOKCHAOB. [IpoBomsT
OTIBITHI MO MOJTYYEHHIO U MTOATBEPIKICHUIO XUMHUUECKHUX CBOMCTB
aM(OTEepHBIX OKCHUIOB U THAPOKCUIOB C COOIIOCHUEM PABUIT
TEXHHUKH 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 CYIIIECTBEHHBIX XapaKTePUCTHK 00bEKTa U
NpeCTaBIeHUEM UX B IPOCTPAHCTBEHHO-TPa(UIECKON WIIN 3HAKOBO-
CHMBOIIMYECKOU (hopMe
52 OCHOBHBIE CBEACHHUSI O CTPOCHUU Ypok ycBoeHus OOBSICHAIOT YTO TAKOE IIPOTOHY», KHEUTPOH», «IIEKTPOHY,
aTOMOB. HOBBIX 3HAHUH «XUMHYECKHUH 2JIEMEHTY, «MacCOBOM YUCIIO». OMUCHIBAIOT CTPOCHHE
sJipa aToMa ucnoias3ys [leproauueckyro cucteMy XUMHYECKUX
anemenToB [I. 1. Menneneesa. [lony4aroT nH(DOpMAIHIO IO XUMHU U3
Pa3IMYHBIX UCTOYHUKOB, aHAIU3UPYIOT €€.
53 CrtpoeHue 3JeKTPOHHBIX YPOBHEH VYpoxk-uccienosanue | OOBICHSIOT YTO TAKOE IEKTPOHHBIH CIIOH MM YJHEPTreTHIECKUI
aTOMOB XMMHUYECKHX 3JIEMEHTOB ypoBeHb. COCTaBIISIIOT CXEMBI pacIpeieNIeHUs 3JIEKTPOHOB IO
Ne«Nel-20 B Tabmune . U. AJIEKTPOHHEIM CJIOSIM B 3JIEKTPOHHOU 000JI0UKe
MeneneeBa.
o4 ITepunonnueckuii 3aK0H VYpoxk-uccnenosanue | PackppiBaioT (hU3NUECKHI CMBICIT: MOPSAKOBOIO HOMEpa XUMUIECKOTO
. Y. MenaeneeBa u CTpOCHHE 3JIEMEHTa, HOMEPA MepUoJia U HOMEpa IPYyMIbL.
aToMa OOBSICHAIOT 3aKOHOMEPHOCTH M3MEHEHUS METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB XMMHUYECKUX JIEMEHTOB U MX COETUHEHUN B
MEePUOAAX M IPYTIIax
55 XapakTepucTHKa XUMHUYECKOTO VYpoxk-uccienoBanue | XapakTepU3yIOT XUMHUYECKHE 3JIEMEHTHI 1—3-T0 MeproJI0B M0 UX
JJIEMEHTA HAa OCHOBAHUU €0 nosioxkeHuto B Ilepuonnueckoil cuctemMe XuMHYECKUX 351eMeHToB J1. U.
nojoxxeHus B Ileproguueckoit MenneneeBa. ApryMEHTUPYIOT CBOWCTBA OKCHIIOB M THIPOKCHIOB
CHUCTEME METAJIJIOB ¥ HEMETAJIOB IOCPECTBOM YPaBHEHUN pEAKIINH
56 XapaKkTepucTHKa XUMHUIECKOTO Y PpOK-TIpaKTUKYM

DJIEMEHTA HA OCHOBAHHUH E€T0
nonoxeHus B [lepuonuyeckoit
CHCTEME
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3nauenue [lepuonnueckoro 3akoHa
u [leproarueckoit CUCTEMBI
XUMHUYECKUX dj1eMenToB /1. 1.
MeHnpeneeBa

Ypok-uccienoBanue

OnpenensroT UCTOYHUKY XUMHUYecKoi nHpopmanuu. [loxydator
HE00X0IUMYI0 HH)OPMAIIMIO U3 PA3IMYHBIX HICTOYHUKOB, aHAIU3UPYIOT
e€, ohopMILTIOT MH(OPMALMOHHBIN MIPOAYKT, MIPE3EHTYIOT €r0, BEAYT
Hay4YHYIO TUCKYCCHIO, OTCTAaUBAIOT CBOIO TOUKY 3PEHUS

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

Ypok-uccienoBaHue

OOBACHSIOT 9YTO TAaKOE HOHHAS CBSI3b, HOHBI. XapaKTEPU3YIOT MEXaHU3M
o0Opa3oBaHusi HOHHOH CBs3U. COCTABISIFOT CXEMbl 00pa30BaHUsI HOHHOM
cBs3u. Mcnonb3ytoT 3HaKOBOE MojieupoBanue. OnpeaensoT THIT
XUMHYECKOH CBs3M 10 hopMyIre BemecTBa. [IpuBOISIT MpuMepsI
BEIIIECTB C MIOHHOM CBSI3bI0. Y CTAHABJIMBAIOT NMPUYNHHO-CJIEACTBEHHbBIE
CBSI3M MEXAY COCTaBOM BELIECTBA U BUIOM XUMUYECKOW CBA3H, MEXKIY
VOHHOM CBSI3bI0 U KPUCTAJUIMYECKUM CTPOCHUEM BEIIECTBA, MEKIY
KPUCTAIUTMYECKUM CTPOCHUEM BEIIECTBA U €r0 GU3NIECKIMH
CBOHiCTBaMU
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KoBanenTHast xumuueckas CBs3b

Ypok-uccienoBaHue

OOBICHSIOT UTO TAKOE KOBAJIEHTHAS CBSI3b, BAJEHTHOCTL. COCTABISAIOT
CXeMBI 00pa30BaHUs KOBAJICHTHOHN HETIOIIPHON XUMHUYECKON CBSI3U.
Hcnonp3yroT 3HaKOBOE MOJIENIPOBAHNE.

OnpenessioT THIT XUMHYECKOH CBSI3H 10 (hOpMYJIe BEIECTBA.
[TpuBOAT MpUMEPHI BEIIECTB C KOBAJICHTHOM CBA3bI0. Y CTAHABIMBAIOT
MIPUYUHHO-CIIECTBEHHBIE CBS3H MEXK/y COCTABOM BEIIECTBA M BHIOM
XUMHUYECKOU CBs3U, MCIKIY KOBaJICHTHOM CBSI3bIO U KPUCTAJUINYECKHUM
CTPOEHHEM BEIIECTBA, MEKIY KPUCTAJUIMYECKUM CTPOEHUEM BEILIECTBA
1 ero (PU3NIeCKUMHU CBOMCTBAMHU
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KoBanenThas noJsipHast
XUMHUYCCKas CBA3b

ypOK-I/ICCJ'Ie)lOBaHI/IG

OOBSICHAIOT YTO TaKOE KOBAJIICHTHAS TOJISIPHAS CBSI3b,
ANIEKTPOOTPUIIATEIBHOCTh, BO3TOHKA WK cyOonumanusi. COCTaBIsIOT
CXeMBbI 00pa30BaHUsI KOBAJICHTHOH MOJIIPHON XHMHUYECKOH CBSI3H.
Hcnonb3yoT 3HAKOBOE MOJETUPOBAHKE. XaPAKTEPUIYIOT MEXAHU3M
00pa3oBaHuMsI MOJIAPHON KOBaJICHTHOMN CBsI3U. ONPeNesstoT THIT
XMMHUYECKOU CBsi3U 1o popmyre Bemecta. [IpuBoasiT mpumeps
BELLECTB C KOBAaJICHTHOU MOJIAPHOM CBS3bIO. Y CTAHABIUBAOT
MPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXKIY COCTABOM BEIIECTBA U BUJIOM
XUMHYECKOM CBA3M, MEX/Ty KOBAJICHTHOH CBS3BI0 M KPUCTAITMNUECKUM
CTPOEHHUEM BELIECTBA, MEXKY KPUCTAUIMUECKUM CTPOEHUEM BEILIECTBA
u ero ¢pusnueckumu cBoricTBamMu. CocTaBIsIOT HOpMyiIbl OMHAPHBIX
COEIMHEHHI 110 BaJICHTHOCTH Y HAXOJAT BAJEHTHOCTH 3JIEMEHTOB TI0
¢dbopMyJie OMHAPHOTO COCAMHEHUS.
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Meramindeckass XUMHYECKas CBSI3hb

Ypok-uccinenoBaHue

OOBSICHAIOT YTO TAKOE METAJUTMUYECKAS CBS3b.

CoCTaBISIOT CXEMBI 00pa30BAHIS METAITNIECKOM XUMUIECKOM CBSI3H.
Hcnonp3oBaTh 3HAKOBOE MOJIEIIMPOBAHUE. XapPaKTEPU3YIOT MEXaHU3M
00pa30oBaHMsI METALTUIECKOM CBSI3U.

OnpeneNsifoT THUII XUMHYECKOM CBSI3H 10 OpMyJIe BELISCTRA.




[IpuBoAST MpUMEpPHI BELIECTB C METAILTUYECKOM CBS3BIO.
VYcTaHaBIMBaOT MPUYMHHO-CIICICTBEHHBIE CBSI3U MEXKIy COCTABOM
BEIIIECTBA U BUIOM XUMHUYECKOHN CBS3H, MEXKIY METAUTMIECKON CBA3BIO
Y KPUCTAJNIMYECKUM CTPOCHUEM BEILIECTBA, MEKAY KPUCTALTUYECKUM
CTPOSHHUEM BEIIECTBA U €r0 (PU3NUIECKUMU 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. PaccuuThIBaroT
CTENEHHU OKUCICHHA 110 GOpMyJIaM XMMUYIECKHX COCTMHEHUM
63 OxucnuTensHo- Yok ycBoeHust OOBACHSIOT YTO TAaKOE OKUCIHUTEIHbHO-BOCCTAHOBUTENIBHBIE PEaKLUH,
BOCCTaHOBHUTEJIbHBIE PEAKLIUH HOBBIX 3HAHHN OKHCIIUTENb, BOCCTAHOBHUTEIb, OKUCIICHHE, BOCCTAHOBJICHHE.
KnaccuduuupyoT XuMHUYECKHE PEakIMi MO0 NPHU3HAKY «U3MEHEHHE
64 OKHCIUTETHHO-BOCCTAHOBUTENBHBIE | YPOK - IPAKTHKYM | CTENEHEH OKHMCIIECHHS DJIEMEHTOB.
peakun OnpenenstoT OKUCIHUTENb U BOCCTAHOBHUTEINb, POIECCH OKHUCICHUS H
BOCCTaHOBJICHHUSI.
65 O06001menne u cucTeMaTU3aIus O6o6matonuit ypok | O000mAOT 1 CUCTEMAaTH3UPYIOT cBoM 3HaHUS 10 Teme: «I13 u [ICXD»
3Hanuil no temam: «lI3 u IICXDO» u u «Ctpoenue Bemecta. OBPy». IIpuMeHsIOT Ha NpaKkTHKE paHee
«Ctpoenue Bemectsa. OBP» M3YYCHHBIN MaTepual, padoTas 1o IPyIaM ¢ 3aJaHUIMHU Pa3HOTO
YPOBHSI CJIOKHOCTH
66 KonTponbsHas pabora o Temam: Ypok — koHTpOnst | [IpUMeHSIFOT Ha IpaKTHKE paHee U3ydYeHHBIH MaTepuall, paboTas mo
«13 u [ICX9» u «Ctpoenue 3HaHUU rpyImnaM ¢ 3aJaHUsMU Pa3HOIO YPOBHS CJIOKHOCTH, BBIIOJIHSIOT
Bemectsa. OBPy» KOHTPOJIBHYIO paloTy.
67 Pemenue pacyeTHbIX 3a1a4 VYpok - npakTukyM | PemaroT pacuerHsle 3a/1auu.
68 ITpomexxyToUYHasK aTTeCTaLus VYpok — koHTposst | [IpuMEHSIOT Ha paKTHKE paHee U3yYeHHBI MaTepual, padoTas 1o
3HaHUUI rpymiaMm ¢ 3aJaHUSIMHA pa3HOr'0 YPOBHS CJIOKHOCTH, BBIITOJHSIOT
KOHTPOJIBHYIO PadoTy.
KanennapHo-temaTnyeckoe miiaHupPoOBaHue, 2 Yyaca B HeJe10, Bcero - 68 yacos
9 kaace
Ne i/ Jara Tema ypoxa ®opma Buabl yueOHO# nesiTeIbHOCTH
ILnan DakT OpPraHu3aluu
YPOKa
IloBTOpenne n 0000meHue cBeeHNH N0 Kypcy 8 kiaacca. Xumnuyeckne peakuuu (5 1)
1 Knaccudukanus Heopranudeckux | Ypok ycBoeHHs | XapaKTepH3YIOT OKCHJIbI, TUAPOKCHIBI (OCHOBaHUS, aMPOTEpHBIE

BCLICCTB U UX HOMCHKJIATYypa

HOBBIX 3HAHUN

THIPOKCHIBI, KUCJIOPOACOAEPIKAINE KUCIOTHI) U COJIH I10 IUIaHy: COCTaB,
crocoObl 00pa30BaHUs Ha3BaHUM, XapaKTEPHbIE CBOWCTBA U MOJIyYCHHE.
KnaccupuuupyroT oKCUIbl, THAPOKCUIBI (OCHOBaHUS, aMOTEpHbIE
THIPOKCH/IBI, KHCIOPOACOAEPIKAIINE KICIOThI) U COJIH MO Pa3TMYHBIM
MIpU3HAaKaM. Y4arcs NOATBEPKAATh XapaKTEPUCTUKY OTJIENbHBIX




HpeI[CTaBHTeHGfI KJIaCCOB HCOPraHNYCCKUX BCUICCTB YPABHCHUAMU
COOTBCTCTBYIOIUX peaKL[Hﬁ. PaCKpLIBaIOT B3aUMOCBA3b MCKAY
KjlaCCaMH1 HCOPIraHUYCCKUX COCIIHH@HHﬁ, KaK I'CHCTUYCCKYIO

Kiaccndukanns XuMHIeCKuX
PeaKIuii Mo pa3IuIHbIM
OCHOBaHUSIM

Ypok ycBoeHus
HOBBIX 3HAHUI

OOBSICHAIOT MOHATHS «XUMHUYECKAs PEAKIIHS, «PEaKIINN COSTUHEHH,
«PEaKIIUU Pa3IOKEHUSI», «PEAKIIUN OOMEHAY, «PEaKIUHU 3aMEIICHUS,
«peaknuy HeUTpan3allum, «9K30TEPMUIECKUE PEaKIui,

BxopHast quarHoCcTHYeCKas
pabota

YPpoK KOHTPOJIA
3HAHUU

«QHJOTEPMHUYECKHE PEAKIINN», «OOpaTHMbIE pEaKInmy, «HeoOpaTuMble
PeaKIm», KOKUCIUTEIHHO-BOCCTAHOBUTEIILHBIC PEAKITUI,
«TOMOTEHHBIE PEaAKIUIY, «TETEPOrCHHBIC PEAKIIUN», «KATATUTUIECKUE
peaxium», «HeKaTATUTHIECKIE PEAKIIN», «TeII0BOi 3(hdexT
XUMHYECKOU peakiumy. KitaccuuumpyroT XuMHUYeCKUe peakiuy 1o
Pa3IUYHBIM OCHOBaHUSM. ONpeIesSIOT OKUCIUTENb U BOCCTAHOBUTED,
MPOIIECCH OKUCTIEHHS © BOCCTAHOBIICHUSI.

HabmoatoT 11 ONHCHIBAIOT peaKIIny MEXKIY BEIIECTBAMHU

[TonsaTue o ckopoctu
XHMHUYECKON PEaKIIUU.

Ypok —
HCCIIe/IOBaHNE

OOBSACHSIOT YTO TAKOE «CKOPOCTh XUMHUUCCKOM pEaKIumy.
IAPTYMEHTUPYIOT BBIOOD SIMHUI] M3MEPEHUs. Y CTAaHABIIMBAIOT TPUYHUHHO-

Karamus

CJICICTBCHHBIC CBS3H BIIMSHHS Pa3IMIHBIX (PaKTOPOB HAa CKOPOCTH
XUMHAYICCKUX peakiuii. HaOmroqaroT 1 ONMHUCHIBAIOT PEaKIIn MEXITY
BEIIICCTBAMH C TIOMOIIBIO PYCCKOTO (POJIHOTO) S3bIKA U S3bIKA XUMHH.
[TpoBOASIT OMBITHI, TOATBEPIKIAIOIINE 3aBHCUMOCTh CKOPOCTH
XMMIYECKOM PeaKIiuyl OT Pa3IMIHbIX PaKTOPOB

XumMnue

CKHe peakuuu B pactopax (10 u)

DJEeKTPOJIUTHYECKAs
JUCCOLIHAIUS

Ypok -
WCCIIeIOBaHNE

XapakTepu3yroT MOHATHS «IJIEKTPOTUTHICCKAS TUCCOLHAITUS,
«IIEKTPOJIUTBLY, «HEINEKTPOIUTHD. Y CTAHABIMBAIOT IPUUUHHO-
CIIEJICTBEHHBIE CBS3H MEXy MPUPOJAON SJEKTPOJIUTA U CTEIICHBIO €ro
JIACCOITMAITMY. Y CTAaHABIINBAIOT MIPUINHHO-CIICICTBEHHBIC CBSI3U MEXKITY
THUIIOM XHMHYECKOU CBSI3U B DJICKTPOJIUTE U MEXaHU3MOM €TO
JTUCCOITHAITHH.

OCHOBHBIE TOJIOKEHUS TEOPUH
AIIEKTPOIUTHYECKON
nuccoraruu (TD/1)

Ypok ycBoeHHs
HOBBIX 3HAaHUU

XapakTepu3yIoT MOHATHS «CTETEeHb AUCCOIMALNNY, «CUIbHBIE
IIEKTPOJIUTBIY, «CIIA0bIE AIEKTPOIIUTH, KKATHOHBD), «AHHOHBD,
WKHUCIIOTBI», «OCHOBAaHUM», «CONH». COCTaBIISIIOT YpaBHEHUS
3JIEKTPOJIUTUYECKON IUCCOLUALIMU KUCIIOT, OCHOBAHUN U COJIEH.
NnmocTpupyroT mpruMepamMu OCHOBHBIE TTOJIOKEHUS TEOPUHU
UIEKTPOIUTHUECKOHN TUCCOLUAIINH.

Pa3nu4aroT KOMIOHEHTHI J0Ka3aTeIbCTB (TE3UCOB, APTYMEHTOB U (hOPMBI
JTIOKA3aTeNIbCTBA)

XIMHUYECKHE CBOWMCTBA KHUCIOT B
cete TO/]

KomOunupoBanH
BII YPOK

XapakTepu3yroT 00IIre XUMHUIECKUE CBOMCTBA KUCIIOT C TO3HUITHI
TEOPHH JIECKTPOTUTHICCKON muccorranui. COCTaBIIsIOT
MOJICKYJISIPHBIE, TTOJTHBIE ¥ COKpAIIEHHBIC NOHHBIC YPAaBHCHUS PEAKITHA
C y4acTHEM KHUCJIOT. APTYMEHTHPYIOT BO3MOXKHOCTH MPOTEKAHUS

XMIMHUYECKHE CBOWMCTBA KHUCIOT B

Ypok- IpakTUKyM

peaxiuii ¢ yuacTueM KHMCJIOT Ha OCHOBe IipaBuia beprosuie u psna




cBeTe TOJ]

AKTUBHOCTHU METaJUIOB. [IpOBOJST OMBITHI, MOATBEPKAAIOIIIE
XUMHUYECKHE CBOMCTBA KHCIIOT, C COOJTIOCHIEM IPAaBHI TEXHUKH
Oe3omacHocTH. HaOmrogaroT ¥ OMMUCHIBAIOT PEAKITHN C YIACTHEM KHUCIIOT
C TIOMOIIIBIO0 PYCCKOTO (POJHOTO) SI3bIKA U S3bIKA XUMUHU

10 XuMudeckne cBoiicTBa ocHoBaHWH | KomOmHmMpoBaHH | COCTaBISIOT MOJEKYJISPHEIE, TTOTHBIE U COKPAIlEHHBIE HOHHBIE
B CBETe Teopuu BII YpOK YpaBHEHUS PeakIuii C yuacTUeM OCHOBaHUNA. APTryMEHTUPYIOT
BIIEKTPOIIMTHYECKON TUCCOLUAIIH BO3MOXHOCTb IPOTEKAHMsI PEaKLUi ¢ y4acTHEM OCHOBAaHUI HAa OCHOBE
npasuia beprosute. [IpoBosAT ONMBITHI, MOATBEPKAAIOLINE XUMUUECKUE
CBOIICTBAa OCHOBaHUH, C COOTIOIEHNEM MTPABUII TEXHUKH OE30IIaCHOCTH.
HabnronatoT v ONMCHIBAIOT PEAKLKH C yYaCTUEM KHCIIOT C IIOMOLIBIO
pycckoro (poJHOT0) SI3bIKA U SI3bIKa XUMHUH
11 XuMudyeckne CBOiicTBa coneii B | Ypok ycBoeHHs | XapaKTepH3yIOT OOIre XMMHYECKHE CBOWCTBA COJIEH C IMTO3UITNI Teoprun
CBETE TEOPHH JJIEKTPOIUTHYECKON | HOBBIX 3HAHUHM | 3JEKTPONUTHIECKOHN nucconranui. COCTaBISIOT MOJIEKYIISIPHBIE,
MUCCOLHAIUN IIOJIHBIE U COKPALEHHBIE HOHHBIEC YPABHEHMSI PEAKIUM C y4acTHEM
CoJIei. APTYMEHTHUPYIOT BO3MOXKHOCTH MPOTEKAHUS PEAKIIUHN C yIaCTHEM
coJsieit Ha ocHOBe TipaBmiia beptose. ITpoBoAST OMBITHI,
MTOATBEPIKIAIONTHE XUMHUSCKHE CBOWCTBA COJICH, C COOIOACHIUEM
MPaBIJI TEXHUKU 0€30MaCHOCTH.
Hab6mrogaroT 1 ONMHUCHIBAIOT PEaKIUU ¢ Y4ACTHEM COJIEH C TIOMOIIBIO
PYCCKOTO (POJTHOTO) SI3bIKA M 31K XUMUU
12 [TonsiTHE 0 TUAPONU3E COTCH KoMOuHMpOBaHH | YCTaHABIMBAIOT 3aBUCHMOCTD MEX]Ty COCTABOM COJIM U XapaKTepOM
Bl YPOK THIPOJIN3a. AHATU3UPYIOT CPEAy pacTBOpa COJU C IOMOUIBIO
WHAUKATOPOB. [[pOTHO3UPYIOT THIT THIPOIH3a COJIM HAa OCHOBE aHAIIN3a
ero GopMyIIbl
13 ILp. Ne 1. Pemenne Ypok - VYuyarcs oOpamatecst C  Ja0OpaTOPHBIM  OOOpYIOBaHWEM U
OKCIICPUMECHTAIBHBIX 3a1a4 110 IMPAKTUKYM Harpe€BaTCJIbHbBIMU HpI/I60paMI/I B COOTBETCTBHMU C IIpaBUJIaMH TCXHUKHU
TeMe «DNEKTPOIUTHIECKas Oe3omacHocT. HaGmromaroT cBOHCTBA AIEKTPOIUTOB M MTPOUCXOISIIUX C
OUCCOLMALIMSD HUMHU sBiicHUHM. HaOmomar0T W ONMUCHIBAIOT PEAKIHMUA C yd4acTHEM
AIIEKTPOJIUTOB C TOMOMIBIO E€CTECTBEHHOTO (PyCCKOTO WIIM POJHOTO)
S3bIKa W S3bIKa XUMUU. DOpMyITUpPYIOT BBIBOABI IO pe3yJbTaTaM
MTPOBEJICHHOTO SKCIIEPUMEHTA
14 0060011eHre 1 cucTeMatu3anus | Ypok 00o0mieHus | O0O0OIIA0T U CUCTEMATU3UPYIOT CBOM 3HAHUS 110 TeMe: «XUMUYECKHUE
3HAHUM 10 TeMe «XUMUYECKHE 51 pEeaKIMy B pacTBOPAX AJIEKTPOJUTOBY. [[pUMEHSIOT Ha NPAKTUKE paHee
peaxium B pacTBOpax cUCTEMaTH3alli | W3yYeHHBIH MaTepuai, padoTas o rpyInaM ¢ 3aJaHUSIMHU pa3HOTO
3IEKTPOJINTOBY 3HAHWUH YPOBHS CJIO)KHOCTH
15 K.p.Ne 1 o reme «Xumuueckue VYpox xkoutponst | [IpumeHsoT Ha MpakTUKe paHee U3y4YeHHBI MaTepual, padoTas 1mo
peaxium B pacTBOpax rpyInaM ¢ 33JaHUsIMH Pa3HOTO YPOBHS CJIOKHOCTH, BBITIOIHSIOT
SIIEKTPOJINTOBY KOHTPOJIBHYIO PadoTy.
HemeTanjbl M UX coeanHeHus (25 4)
16 OOm1as xapaKTepuCTHKa Ypoxk — OOBACHSIOT 4TO Takoe HeMeTayulbl. CpaBHUBAIOT AJJIOTPOIIHBIC
HEMETAJIJIOB HCCIICIOBaHNE | BUAOM3MEHEHHsI KHciIopoaa. PackpeIBaTh NPUYKMHBI 2JUIOTPOIIUH.




XapakTepus3yoT XUMUIECKHE DIEMEHTHI-HEMETAIUTBI U TIPOCTHIC
BEIlIECTBa-HEMETAJIIBI: CTPOCHHUE, PU3NUCCKHUE U XHMHUCCKHE CBOMCTBA
HeMeTaJUI0B. OOBACHSIOT 3aBUCUMOCTh OKMCIIUTEIBHO-
BOCCTAHOBUTEJILHBIX CBOMCTB 3JIEMEHTOB-HEMETAILIOB OT UX MOJIOKEHUS
B [leproanueckoil CHCTEME XUMHYECKUX JICMECHTOB
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Ob6mas
XapakTepucTrka 35eMeHToB VIIA
TPYIIIBl — raJOr¢HOB

KomOuHnpoBanu
BII YpOK

XapakTepu3yroT CTpoeHHE, (GU3NIEeCKUE H XUMUICCKHE CBOMCTRA,
MoJTydeHNe W IPUMEHEHHe TraJIoreHOB B IIaHe 00Iero, 0COOEHHOTO
€TUHUYHOTO0. Y CTAaHABIUBAIOT MPUUYMHHO-CICICTBEHHBIC CBSI3U MEXKIY
CTPOCHHUEM aTOMa, XUMUYECKOHN CBS3bIO, TUTIOM KPUCTAUIMUECKON
PEMIETKH TaJIOTEHOB, MX (PM3WYECKUMH M XHMHYECKUMH CBOHCTBAMH
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CoennHeHNs TaJIOTEHOB

Ypok ycBoeHus
HOBBIX 3HAHUI

XapakTepu3yloT COCTaB, (QHU3HUECKHE W XUMHYECKHE CBOWCTBA,
MOJIyYCHHE W TPUMEHEHHE COCIUHEHUMN TaJlOr€HOB C HCIOJIb30BAaHUEM
PYCCKOTO (POJTHOTO) SI3BIKA U A3bIKA XUMUM.

HazpiBatoT coetnHeHMsI TaIOT€HOB 10 (OPMYJIe U COCTABISIOT (DOPMYIIBI
M0 WX HAa3BaHUIO. YCTAaHABIWBAIOT MPUIYMHHO-CIICICTBCHHBIC CBS3U
MEXIYy XHUMHUYECKOW CBS3bIO, THUIIOM KPUCTAUIMYECKONW PpELIETKH
COETMHEHUH TAIOTEHOB, UX (PM3MYECKUMHU H XUMHIECKUMH CBOHCTBAMH.
[IpoBoasAT, HAONIONAIOT W OIMCHIBAIOT XMUMHUYECKHH AIKCHEPUMEHT IO
PacIoO3HABaHUIO TAJOICHUI-UOHOB C COOJIIOJICHUEM MPABUJI TEXHUKHU
0e301macHOCTH.

BremonHSAIOT pacdeTsl MO XUMHYECKHM (GopMysiaM U YPaBHEHHUSAM
peaKkuuii, MPOTEKAIOIIMX C YHACTUEM COCITMHEHUN TaJIOTEHOB
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IT.p.Ne 2. «3yueHue CBOHCTB
COJISTHOM KHCIOTBDY

YPpOK- IPaKTUKYM

VYuyarcs  oOpamatbcs ¢ Ja0OpaTOpHBIM  00OpyIOBaHHEM U
HarpeBaTellbHBIMA TPUOOPaMU B COOTBETCTBUU C TPABHIIAMU TEXHHUKH
Oe3omacHocT. HabmogaroT CBOWCTBA 3IEKTPOIMTOB M MIPOUCXOJISIINX C
HUMHU sBiicHU#. HaOmomar0T M ONMUCHIBAIOT PEAKIHUU C ydacTHEM
ANIEKTPOJIUTOB C TOMOIIBIK) €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO)
SI3pIKa W S3bIKa XUMUU. DOpPMYIHPYIOT BBIBOABI IO PE3yJibTaTaMm
MIPOBEICHHOTO PKCIIEPUMEHTA
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OO61mas xapakTeprucTHKa
n11eMeHTOB VI A - XaJIbKOreHOB.
Cepa

KomOunupoBanH
BII YpOK

Jaror oOmiyro XapakTEepUCTHKY aroMaM, TMPOCTBIM BellecTBaM U
COCIMHEHUSIM XaJIbKOT€HOB B 3aBUCUMOCTH OT HX [OJOXEHUSA B
[lepuonuueckoit cucteme. XapakTepu3ylOT CTPOCHHE, aJUIOTPOIUS,
¢du3nyuecKkue ¥ XMMHIECKUE CBOWCTBA, MOJY4YEHUE W MIPUMEHEHUE CEpPHI.
VYcTaHaBIMBAIOT NPUYUHHO-CIIEICTBEHHBIE CBSI3M MEXAY CTPOCHHEM
aToMa, XMMUYECKON CBA3bIO, TUIIOM KPUCTAIIMYECKOM pEIIETKH cepbl, €€
(U3NYECKUMH U XUMHYECKHMHU CBOHCTBAMHU.

BreImonHSI0T pacd€Thl o XUuMuYecKuM (opMysiaM u ypaBHEHUSIM

peaxuuii, MPOTEKAIOUINX C YYaCTHEM CEPBI.
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CepoBOJIOPOJT U CYIBOUIBI

Komb6unnpoBanu
BIil ypOK

XapaKkTepu3yroT cOCTaB, (GU3MUECKUE M XUMHUECKUE CBONCTRA,
MOJIyYeHHE U IPUMEHEHUE COCIMHEHUN CEPhl B CTENIEHU OKUCIICHUS -2 €
MCIIOJIb30BaHUEM PYCCKOTO (POHOTO) SA3bIKA U S3bIKA XUMUHU.
Ha3pIBaloT coeIMHEHHUs CEPhl B CTEIICHU OKUCIICHUS -2 110 POopMyJIe U




CocTaBisroT (hOpMyIIbI 110 UX Ha3BaHHI0. COCTaBIISIFOT MOJICKYJIIPHBIC U
VOHHBIC YPaBHEHUS PEaKIUil, XapaKTePU3YIOIINEe XUMUICCKUE
CBOMCTBA COCTMHEHUM CEPbI B CTEIICHU OKUCIICHHUS -2.
OnuceIBalOT — MOPOIECCHl  OKUCICHUS-BOCCTAHOBIEHUS,  OMPEICISIIOT
OKHUCJIUTENIb ¥ BOCCTAHOBHTEIh M COCTaBJISIOT JJICKTPOHHBIA OanaHc B
PEaKIHsAX C YIaCTHEM CEephl B CTETICHU OKUCIICHUS -2.
YcraHaBNIUBalOT MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY XHMHYECKOH
CBSI3bI0, THUIOM KPUCTALTMYECKON PEMIETKH COCAMHEHUM CEphl, HX
(PUBUYCCKUMH M XMMHYSCKUMH CBOHCTBAMHU
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Kuciiopoabie cCoeTMHEHHS Cephl

KomOuHnpoBanu
BII YPOK

3ammceBaroT (HOPMYINBI  OKCHIIOB CEphl, HAa3bIBAIOT WX, OIHCHIBAIOT
CBOMCTBA HA OCHOBE 3HAHUI O KUCIOTHBIX OKCHJIAX.

XapakTepus3yoT coCTaB, (PU3MYSCKUE U XMMHUYECKUE CBOWCTBA CEPHOMN
KHCIIOTBI KaK DJJIEKTPOJIUTa C WCIOIb30BAHHEM PYCCKOro (POIHOTO)
sI3pIKa W s3blKka XUMUU. COCTaBISIOT MOJEKYJISIPHbIE W HOHHBIC
YpPaBHEHUS peaklMii, XapaKTepU3yrOlUX XUMHUYECKHE CBOWCTBA CEPHOU
KHCJIOTHL. Pacno3HarT cyibghaT-nuoHbI.

XapakTepu3yrT CBONCTBA KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI Kak
OKHUCJIUTENSI C HCIOJB30BaHUEM pPYCCKOTo (POJHOr0) S3bIKa U sI3bIKA
xumud. COCTaBISIIOT YpaBHEHHUS OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MEeTOIOM 3JIEKTPOHHOTO OaaHca.

BemonHsatoT  pacu€Tel MO0 XMMHYECKUM (POopMyrnaM W ypaBHEHHSM
peaKkiuii, MPOTEeKAIOIIUX C Y9aCTUEM CEPHOM KHUCIOTHI.

HabmoqatoT 1 ONMHUCHIBAIOT XUMHUYECKHHA DKCIIEPUMEHT
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ILp. Ne 3. «/3yueHue cBOHCTB
CEpHOM KUCIIOTHI»

Ypok —

IIPaKTUKYM

Vuarcs  oOpamarbcss ¢ 1a0OpaTOpHBIM  O0OpYHAOBaHMEM U
Harpe€BaTCJIbHbBIMU HpI/I60paMI/I B COOTBETCTBHMU C IIpaBUJIaMH TCXHUKHU
Oe3onacHocTr. HabnroiatoT CBOWCTBA BIEKTPOIUTOB U MTPOUCXOJISIIUX C
HUMH siBieHUi. HaOnrogaloT W OMUCHIBAIOT PEAKUUH C Y4acTHEM
3JIEKTPOJHUTOB C IMOMOIIBI0 E€CTECTBEHHOrO (PYCCKOrO HIIM POJHOTO)
SA3bIKa U A3bIKA XHWMHH. (DOpMyJ'II/IpyIOT BbIBOABI IO peE3yjibTaTaM
HPOBEICHHOTO SKCIIEPUMEHTA

24

Oobmas
XapaKTepUCTHKA XHMHUYECKUX
snemenToB VA rpynmsl. A30T

KomOunupoBanH
BIIl YPOK

Jaror oOmiyro XapakTEepUCTHKY aroMaM, TMPOCTBIM BellecTBaM U
COCIMHEHHSIM ITHUKTOT€HOB B 3aBUCHMOCTH OT UX TIIOJOXEHHA B
[lepnognueckoir cucreme. XapakTepU3YIOT CTpOEHHE, (UIUUECKHE HU
XMMHUYECKHE  CBOMICTBA, IIOJIyueHHE W MPHUMEHEHHE a30oTa ¢
WCIIOJIb30BAaHMEM PYCCKOTO (POJHOTO) SI3bIKA U S3bIKA XUMUH.

HaspiBatoT coeanneHus azoTa 1mo Gopmyiie ¥ COCTaBISIIOT (OpMYIIBI MO
UX Ha3BaHMIO. Y CTAHABIMBAIOT IPUYMHHO-CIICICTBEHHBIE CBSI3U MEXIY
CTPOEHHEM aToMa W MOJEKYJbl, BHJIOM XHMHYECKOW CBSI3U, THUIIOM
KPUCTAJUTMYECKOM PEIIETKY a30Ta U ero (GU3NYECKUMH U XUMHUYCCKUMU
CBONCTBaMH.

BeimonHs0T pacu€rhl Mo XUMHYECKMM (GOpMyNaM U YpaBHEHHUSM
peaxiuii, MPOTEKAIOUINX C YIaCTHEM a30Ta
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Ammuak. Coau aMMOHUS

Ypok ycBoeHus
HOBBIX 3HAHUU

CocTaBisgoT GOPMYIIEI 10 UX Ha3BaHHUSM. 3aMCHIBAIOT MOJICKY/ISIPHEIC U
HMOHHBIC YPaBHEHUS PEaKIMi, XapaKTepPHU3YIOIHe XUMUUYECKHE CBOMCTBA
aMMuaka ¥ coyied aMmMmoHus. COCTaBJISIFOT YpaBHEHHUS OKHCIHUTEIbHO- -
BOCCTAHOBUTEIBHBIX pEaKIUid ¢ y4acTHeM aMMHaKa C ITOMOIIBIO
AJIEKTPOHHOTO OajaHca.

VcranaBmuBarmoT [MPUYUHHO-CICACTBEHHBIE CBS3M MEXAYy BHIAMHU
XMUMHYECKUX CBS3CH, THIAMH KPUCTAUIMYCCKUX PEHIETOK aMMHaka U
colmeil aMMOHMS U KX (U3MYECKUMH U XHMHYECKHMHU CBOHCTBAMH.
[IpoBoasT, HAONIOAAIOT M OIMCHIBAIOT XMMHYCCKHI DKCICPHUMEHT I10
pacrmo3HaBaHWI0 HMOHOB AMMOHHS C COOJIIOJCHHEM TIPABHJI TEXHUKU
0e30IacHOCTH.

BeImonHAIOT  pacuéThl MO XUMHUYECKHM (QopMylaM W YpaBHCHHSAM
peaKkiuii, MPOTEKAIOMIHMX ¢ y4acTUEM aMMHAaKa
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IL.p.Ne 4 «ITonyuenne aMmMHuaka
Y U3YYECHHE €TO CBOMCTB)

Ypok -
MPAKTHKYM

[Momyyaror, COOMpalOT © PACIO3HAIOT ammuak. Pabortator ¢
JabopaTOpPHBEIM 000PYIOBAaHHEM M HarpeBaTeILHBIMH IIpHOOpaMH B
COOTBETCTBMHM C MpPaBWJIaMH TEXHHKH Oe3omacHocTd. HaOmopmaroT wu
OTHMCHIBAIOT XUMHUYECKUH AKCIICPUMEHT C IMTOMOIIBIO PYCCKOr0 (POIHOTO)
S3pIKa M 53bIKa XUMUHM. DOpMYJIHPYIOT BBIBOJBI IO pe3ybTaTaM
MPOBENCHHOr0 dKcrepuMenTa. COTPYAHMYAIOT B Mpollecce ydeOHOTo
B3aMMO/JICHCTBUS IIPH PabOTe B TpyIIax
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Kucnoponconepxkarime
COEUHEHMS a30Ta

Ypok -
UCCIeJ0BaHUE

28

Kuciopoaconep:xarine
COeIUHEHMS a30Ta

KomOuaMpOBaHH
BIIl YPOK

3anuchIBalOT peakUui, XapaKTEepU3yIOIIMEe XWUMUYECKHE CBOMCTBA
OKCHJIOB a30Ta.Y CTaHABJIMBAIOT MPUYNHHO-CJIEJICTBEHHBIEC CBS3H MEXIY
BUJIOM XUMHUYECKOU CBSI3U, THUIIOM KPUCTAJUIMYECKOW PEIIETKH OKCHJOB
a30Ta M UX (PU3NIECKUMU M XUMHUYECKHUMHU CBOMCTBaMU.XapaKTEPU3YIOT
cocTaB, (pu3MYeCKMe W XHMHUYCCKHE CBOHCTBA a30THOM KHCJIOTHI Kak
JNIEKTPOSIUTa, TPUMEHEHHE C HCIIOJIb30BAHUEM PYCCKOro (POIHOTO)
SI3BIKA U SI3bIKA XUMMHU.

3anuchiBalOT  MOJIGKYJISIDHBIE W HOHHBIE  ypaBHEHUSI  peaKIui,
XapaKTepU3yIOIINEe XUMHUYECKHE CBONCTBA a30THOM KHCIOTHI Kak
anekrponuTa. llpoBoasiT, HAONIOMAIOT H  OINHKCBHIBAIOT XUMHYECCKHIA
SKCIIEPUMEHT, XapaKTEpHU3YIOIIUA CBOICTBA a30THOM KHCIOTBHI Kak
3JIEKTPOJINTA, C COOJIOICHNEM TIPABMII TEXHUKH OC30IaCHOCTH.
XapakTepu3yIoT a30THYIO KACIOTY KaK OKHCIUTENh. COCTABIISIOT
YpPaBHEHUS! OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH,
XapaKTepU3yIIUX XUMUYECKHE CBONCTBA a30THOM KUCIOTHI Kak
OKHCTIUTEIIS, C TIOMOIIBIO AIEKTPOHHOTO Oananca. IlpoBomsirT,
HaOIIOAIOT M OMHCHIBAIOT XUMHUYIECKUH IKCIICPUMEHT,
XapaKTepU3yIOIUH CBOMCTBA a30THOMU KUCJIOTHI KaK OKHCIIUTEIS, C
CO0ITIOICHUEM TTPaBUJI TEXHUKH 0€301TaCHOCTH
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®Docdop u ero coeauHEHUS

VYpok -
MPAKTUKYM

XapakTepu3ylT CTPOCHHUE, AJUIOTPOINIO, (PU3UYECKUEe M XMMUYCCKHUEC
CBOICTBa, TMOJIyYeHUE U TpUMEHeHHe Qochopa C HCMOIB30BAaHUEM




PYCCKOTO (POIHOTO) SA3bIKA H S3bIKa XUMUHU.

CaMOCTOSATEIbHO ~ OMKCHIBAIOT — CBoO¥cTBa okcupa  dochopa(V) kak
KHCJIOTHOTO OKCHa U CBOUMCTBA OPTOHOCHOPHOH KHCIOTHIL.

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

30

Obmast
XapaKTEpPUCTHKA 3JIEMEHTOB [V
A- rpynmsl. Yriaepoa

Ypoxk 06001meHns
u
CUCTEMAaTH3allUU
3HAHUU

Jaror 0oOmIyr0 XapakTEepUCTHKY aroMaM, TMPOCTBIM BellecTBaM U
COCMHEHUSAM 3JeMeHTOB IV A- rpynmbel B 3aBUCHMOCTH OT WX
nonoxkeHusst B Ilepuomuueckoii cucreme. XapakTepU3YHOT CTPOCHHE,
ANMNOTpONHI0, (U3NYECKHEe W XHUMUYECKHE CBOWCTBA, IOJNy4YCHHE U
MPUMEHEHUE aMOP(HOrO YIIepoJa M €ro COPTOB C HCIOJIb30BaHHEM
PYCCKOTO (POJIHOTO) SI3bIKA U SI3bIKA XVUMHHU.

CpaBHHMBAIOT CTPOSHHE M CBOMCTBA aMasa 1 rpadura. ONMHUCHIBAIOT
OKHCITUTENEHO-BOCCTAHOBUTEIBHBIC CBOWCTBA yIIIEpO/ia
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Kucnopoacoaepxkamue
COCJIMHEHHUSI yriiepoaa

KonTtponsHo-
o0oO0maromumi

YPOK

XapakTepu3yloT cocTaB, (u3HYeCKHe U XWUMHYECKHE CBOWCTBA,
NOJy4eHHEe M TPUMEHEHHE OKCHIOB YIJIEPOAa C HCIOJIb30BaHHEM
PyccKoro (poIHOro) sI3bIKA U SI3bIKa XMMUH. Y CTAHABIMBAIOT NPUYMHHO-
CIIEJICTBEHHBIE CBS3M MEXKAY BHIAMH XHMHYECKHX CBSI3€H, THUIIaAMHU
KPUCTAUIMYECKUX PEUIETOK OKCUAOB YIiepoaa, ux (usndeckumMu u
XUMAYECKUMH CBOHCTBaMH, a Takxke mnpuMmeHeHneM. CoOmogaror
NpaBUiIa TEXHUKHM OE30MacCHOCTH TP  HUCIOJIB30BAHUM  TEYHOTO
OTOIUICHHS. XapaKTepU3ylT COCTaB, (HU3HYeCKHE U XUMHYECCKHE
CBOWCTBa, MOJy4YE€HHE M NPUMEHEHHE YTOJbHOM KHCIOTHI M €€ cojel
(kapOoHAaTOB ¥ THUAPOKApOOHATOB) C HCIOJIL30BAHUEM PYCCKOTO
(pOJHOTO) S3bIKA U SI3bIKA XUMHUH.

NnntocTpupytoT 3aBUCUMOCTb CBOWMCTB COJIEH YTOJIBHOM KUCJIOTHI OT UX
cocraBa. IIpoBomsT, HAOMIOAAIOT W  ONMUCHIBAIOT  XUMHYECKHH
IKCTIEPUMEHT C COOJIOICHUEM TIPABUII TEXHUKH O€30MacCHOCTH.
PacniozHator kapOoHAT-HOH. BBIMONHAIOT —pacuy€Tbl MO XUMHYECKHM
dbopMynaM W ypaBHEHUSIM pEaKUUH, MNPOTEKAIOIIMX C Yy4acTHEM
COEJIMHEHUH yriepo/a
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ILp. Ne 5. «Ilonyuenune
YIJIEKHUCIIOTO ra3a v U3y4eHue ero
CBOMCTB»

Ypok —
MPAaKTHKYM

[lomyuaror, coOMparOT W PacHoO3HAOT YIIIEKHUCIBIH Ta3. Habmomaror u
OTIMCHIBAIOT XUMHUYECKUH SKCIIEPUMEHT C ITOMOIIBIO PYCCKOTO (POIHOTO)
SI3pIKA W SI3bIKAa XUMUW. DOPMYJNHPYIOT BBIBOABI IO PE3yiIbTaTaMm
MIPOBEICHHOTO AKCIIEPUMEHTA.

CoTpynHMYAOT B Tpollecce y4eOHOTO B3aUMOJICHCTBHS TIpu paboTe B
rpyImax
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VYrnesonopoast

KomOunupoBanH
BIil ypOK

XapakTepu3yloT OCOOCHHOCTM COCTaBa M CBOWCTB OPTraHUYECKUX
coenHEHNN. Pa3znnuaroT npenenbHble M HENPEAEIbHbIE YTIEBOIOPOIBI.
HaspiBatoT W 3anmuchBarOT GopMyInbl (MOJEKYNSpPHBIE W CTPYKTYPHBIC)

BaKHEHIITHX Hpe}lCTaBHTeJ’ICﬁ YIJICBOAOPOOB. Hpe;[nar aroT




SKCIIEPUMEHT IO  PAaClO3HABAHMIO  COCIUHECHUW  HENPEACIbHOTO
crpoeHns. HaOmiogaroT 3a  XOOOM  XHMHYECKOTO JKCICPHMCEHTA,
ONMCHIBATh €r0 U JeJaTh BBIBOJABI HA OCHOBE HaO0AeHUH. DUKCHPYIOT
pe3yaIbTaThl SKCIEPUMEHTA C IMOMOIIBI0 PYCCKOTO (POJHOTO) S3bIKa, a
TaKKe C IIOMOIIBI0 XUMUYECKUX (OPMYJI U yPaBHEHHM.

34 Kucnoponconepxariue KomOunupoBanH | XapakTepu3ylOT CHOHUPTHI, KaKk KUCIOPOJCOAEPKAIIUE OpPraHUYeCKUe
OpraHUYeCcKUE COCTUHEHUS BIii YPOK coeauHeHms. KitaccupuuupyoT CiupThI 10 aTOMHOCTH.
HaszpiBatoT mpezacraBuTeneld OOHO- M TPEXATOMHBIX CHUPTOB U
3aMHCHIBAIOT U3 ()OPMYITHL.
XapaKkTepu3yloT KHCIOTHI, KaK KHCIOPOACOAEpIKAIINe OpTraHNuEcKUe
COCIIMHEHHUSL.
HaspiBatoT mpencTaBuTeneil NpeAeibHBIX U HEPENeNbHbBIX KapOOHOBBIX
KHCJIOT U 3alMCBIBAIOT U3 (hopMyJIbl.
35 Kpewmnnii u ero coeauneHus KomOunupoBanH | XapakTepu3ylOT CTPOCHHE AaTOMOB W KPHUCTAIOB, (U3UYECKUE U
Bl YPOK XMMUYECKHE CBOWCTBA, TIONy4YeHHME M MPUMEHEHHE KPEMHUS C
UCTIOJIb30BaHUEM PYCCKOTO (POIHOTO) A3bIKA U S3bIKA XHUMHUH.
YcTaHaBNMBAlOT — MPUYMHHO-CIIEICTBEHHBIC CBS3M MEXIY CTPOCHHEM
aToMa, BUJIOM XHWMHYECKON CBSI3U, THUIIOM KPHUCTAJUIMYECKON PpEIIETKH
KpPEeMHUS, ero (PU3NYECKUMH U XMMUYECKUMH CBOHCTBaMH. BbImonHsOT
pacuérbl MO XMMHUYECKUM (GOpMylIaM U ypaBHEHUSM pPEaKUuil,
MPOTEKAIOLINX C YYaCTHEM KPEMHHUS U €r0 COSIMHEHNH. XapakTepu3yoT
cocraB, (pU3HYECKHE U XUMHUYECKHE CBOMCTBA, MMOyYCHUE 1 IPUMEHEHNE
COEIMHEHUH KPEMHHS C MCIOJIb30BaHHUEM PYCCKOro (POIHOrO) sS3bIKA U
sa3pika  XuMuH. CpaBHUBAIOT JUOKCHJABI yIJIepoja W KPEMHHSL.
OnuchBalOT Ba)KHEUIIWE THITBI MPHPOJHBIX COCAMHCHHH KPEMHHUS Kak
OCHOBHOTO 371eMeHTa JInTocdepsl. Pacno3HaloT cuiInKaT-HoH
36 CunukaTHas Ypok ycBoeHHs | XapaKTepU3YIOT CHIIMKATHYIO IPOMBIIIICHHOCTh U €€ OCHOBHYIO
MPOMBIIIJICHHOCTh HOBBIX 3HAHUH | MPOAYKIUIO. Y CTAHABIMBAIOT aHAJIOTHU MEX/IY Pa3IMYHBIMU OTPACIISIMU
CUJIMKATHOM MPOMBIIIIIEHHOCTH
37 [Mony4eHue HeMeTaIIOB VYpok ycoeHus | ONHMCHIBAIOT HAXOXKICHUE HEMETAIIOB B MPHUPOE. XapakTepU3yIoT
HOBBIX 3HaHUH | (pPaKIHOHHYIO MIEPETOHKY KHUJIKOTO BO3AyXa KaK COBOKYITHOCTh
(bu3NUECKUX NPOLECCOB. APryMEHTHPYIOT OTHECEHHE aKTHBHBIX
HEMETAIJIOB K OKHUCJIUTENIFHO-BOCCTAHOBUTENLHBIM MpOIeccamMm
38 [Momy4yeHune BaxxHEUIIMX VYpox - XapaKkTepu3yIoT XUMHU3M, ChIPBE, alnaparypy, Hay4HbIE IPUHLUIIBI 1
XMMUYECKUX COCIMHEHUN PaKTUKYM MPOAYKIHIO TPOU3BOACTBA CEPHOI KHCIOTH. CpaBHUBAIOT
MPOU3BOJICTBO CEPHOM KUCIIOTHI C IPOU3BOJICTBOM aMMHUAKa
39 0600mmenue mo teme «Hemeramnsl | KomOunupoBanH | IIpoBonsT OLIeHKY COOCTBEHHBIX TOCTHIKEHHH B YCBOCHUH TEMBI.
M UX COeTMHEHUS BIii YPOK KoppektupyloT ~ cBOM 3HaHHS B COOTBETCTBUH C IUIAHUPYEMBIM

pesynbraToM. [lomy4aroT XHMHYECKY0O WHQOpPMAalH W3 Pa3IMIHbBIX
uctouHukoB. IlpencrtaBnsior mHpopmanmio mo Teme «Hemerams» B




BUJIE TaOJIUII, CXEM, OTIOPHOTO KOHCIIEKTa, B TOM YHCJIE C IPUMEHEHUEM
cpeacts UKT
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K.p. Ne2 1o teme: «HemeTamisr u
WX COCIIMHEHUS

YPpOK - KOHTPOJIst
3HAHUU

[IpuMmeHsIOT Ha TIpaKkTUKE paHee HW3YYCHHBIH MaTepuaj, padortas II0
TpynmaM ¢ 33JaHAsSMH  Pa3HOTO YPOBHS CJIOXKHOCTH, BBITIONHSIIOT
KOHTPOJIBHYIO PadoTy.

Mert

aJJIbl M UX coeuHennsi (17 4)
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TTonoskeHre METAIIJIOB B
[Tepuoauueckoit cucreme,
CTPOCHHE aTOMOB U KPUCTAJJIOB

Ypok ycBoeHus
HOBBIX 3HAHUN

OOBSICHAIOT YTO Takoe MeTauiel. Pazmmdaror (hopMbl CyIIeCTBOBaHHS
METAJIJIOB: JIEMEHTHI U TIPOCTHIE BEIIECTBA.

XapakTepu3yroT XUMHUYECKUE 3JIEMEHTHI-METAIIIBI 110 UX MOJOXKEHUIO B
ITepuoanueckoit cucteme JI. 1. Menaeneesa. IIporno3upyroT CBOMCTBa
HE3HAKOMBIX METAJIOB MO TMONoXeHnto B llepmommdeckoi cucteme
xumuueckux anementoB . W. MenaeneeBa. YcTaHaBIMBarOT
MIPUYUHHO-CIICICTBCHHBIC CBSI3M MEXKIY CTPOCHHEM aToMa, BHUAOM
XUMHYECKON CBS3HM, THIIOM KPUCTAJUIMYECKOW PEMIETKH METAJUIOB —
IMPOCTHIX BEIICCTB U UX COGI{I/IHGHI/II\/'I
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OO01Me XUMHUYECKUE CBOMCTBA
METAJIIIOB

KombunupoBanH
BIIl YPOK

OOBSICHSIOT YTO TaKOE PSIJl aKTUBHOCTH METAIOB. [IpUMEHSIFOT ero AJis
XapaKTEePUCTUKU XUMUYECKHUX CBOMCTB MPOCTHIX BEIIECTB-METAIIIOB.
O0600mAaI0T CUCTEMY XUMHYIECKUX CBOMCTB METAIIOB KaK
«BOCCTAaHOBUTEIBHBIE CBOMCTBA». COCTABIISIOT MOJICKYJISIPHBIC
YPaBHEHMS PEAKIIMH, XapaKTEPU3YIOIINX XUMUYECKHUE CBOMCTRA
METaJUIOB B CBETE YUCHHS 00 OKHCINTEIHFHO-BOCCTAHOBUTEIIBHBIX
MPoIIeCcCax, a PEaKIMK C yIaCTUEM AJIEKTPOIUTOB, MIPEACTABIATh TAKXKE U
B MOHHOM BHJie. HaOMI01ar0T 1 ONKCHIBAIOT PEAKIIUM MEXK Iy BEIICCTBAMHU
C TIOMOIIIBIO0 PYCCKOTO (POJHOTO) S3bIKA U S3BIKA XUMHUH.
CaMOCTOSITETLHO MTPOBOJISIT OMBITHI, MOJITBEPKIAIOITNE XUMUYECKUE
CBOMCTBa METAJIJIOB C COOJIIOJICHUEM MIPABHIT TEXHUKH 0€30IaCHOCTH
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OOm1as XxapaKTepuCTHKA
[IEJIOYHBIX METAJLIOB

Ypok ycBoeHHs
HOBBIX 3HAaHUU
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OO0mast xapakTepuCTHKa
IIETOYHBIX METAJIOB

KomOuaMpOBaHH
BIIl YpOK

OOBSICHSIOT ITUMOJIOTHIO Ha3BaHHUS TPYIIbBl IIEIOYHBIC METaJLIbD».
JlaroT 00IIIyI0 XapaKTepUCTHKY IISIIOYHBIM METAIaM 10 MX ITOJIO0KEHHUIO
B [lepuonnueckoil cucteMe xumuueckux anemeHToB . M. Menzeneesa.
XapakTepusyloT CTpOeHHE, (U3MYECKUe W XUMHUYECKHE CBOHCTBA
[IEJIOYHBIX METAJIIOB B CBETE OOIEro, 0COOEHHOr0 U €IMHUYHOTIO.
[IpenckaspiBalOT (pu3MYECKHEe M XHMHYSCKHE CBOHCTBA OKCHAOB U
THAPOKCUIOB IIEJIOYHBIX METAJIJIOB HA OCHOBE UX COCTaBa W CTPOCHUS U
MMOATBEP)KJAATh IPOTHO3B YPAaBHEHUSMH COOTBETCTBYIOIINX PEAKITUH.
[IpoBomAT pacy€Thl MO XMMHUSCKUM (DOpPMyJIaM H YPaBHCHHSIM PEaKIni,
MIPOTEKAIONINX C yIACTHEM IIETIOYHBIX METAJUIOB U UX COSTUHEHUI
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OO0mas XxapaKTepruCTHKa
[IETI0YHO3EMETbHBIX
METaJIOB

Ypok ycBOeHUSs
HOBBIX 3HAHUN
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OO6mas xapakTeprucTuKa
HICJIOYHO3EMEIIbHBIX
METaJJIOB

Komb6unnpoBanu
BII YPOK

XapakTepusyloT CTpoeHue, (U3NYECKHEe ¢ XHUMHYECKHE CBOWCTBA
METOYHO-3€MEIbHEIX METAINIOB B CBETE€ OOIIEro, OCOOCHHOIO U
eaunuuHoro. [lpeackasbiBatoT (GU3MUECKHE M XMMHYECKHE CBOMCTBa
OKCHJIOB M THAPOKCUIOB MeTayuioB ||A rpynmel Ha OCHOBE WX COCTaBa |
CTPOEHHS M MOATBEP)KIAIOT MPOTHO3BI YPABHEHUSIMHI COOTBETCTBYIOIINX
peaKLuid.

ITpoBOJAT pacuéThl M0 XUMHYECKHM QOpPMYJIaM ¥ YPaBHEHUSIM PEaKITHid,




IMPOTCKAONIUX C YIACTUCM HICJIOYHBIX MCTAJUIOB U UX COCI[I/IHCHI/Iﬁ
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JKécTkocTh BOMBI M CIIOCOOBI €€
YCTpaHEHHsI

Ypok ycBoeHus
HOBBIX 3HAHUU

OOBACHSAIOT YTO TAKOE <OKECTKOCTH BOJAB». PazmInyaroT BPEeMEHHYIO U
MOCTOSIHHYIO JKECTKOCTh BOABI. IIpe/iararoT CrmocoObl yCTpaHCHHS
JKECTKOCTH BOAbI. [IpoBomsT, HaOMIOAAIOT W OINMCHIBAIOT XUMHUYCCKHUN
IKCIIEPUMEHT, ¢ COOJIFOICHUEM MPABWII TEXHUKH 0€30MIaCHOCTH
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IT.p.Ne 6. «Ilomyuenue KecTKOM
BOJIBI U CITOCOOBI €€ yCTpaHEHUS»

KomOunupoBanu
BIIl YPOK

[Monyuwarot, cOOMparOT U PACMO3HAIOT YTIIEKUCIBINA Ta3. ObpamaioTcs ¢
JabopaTOpHBEIM 000PYIOBAaHWEM WM HarpeBaTeILHBIMH IIpHOOpaMu B
COOTBETCTBUM C TIpaBUIaMU TEXHHKH Oe3omacHoctd. HaOmromaror wu
OTIHMCHIBAIOT XUMHUYECKUH SKCIICPUMEHT C ITOMOIIBIO PYCCKOTO (POIHOTO)
S3pIKa M S3bIKa XUMHUHW. DOpMYIHPYIOT BBIBOJBI IO pe3ybTaTaM
MPOBEJEHHOTO JKcrnepuMeHTa. COTpyIHWYAOT B Ipolecce y4eOHOTro
B3aMMOJICHCTBHUS NIPU paboTe B TPyIax
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IAJTIOMUHHM U €ro COCOMHCHU

Ypok -
MPAKTHKYM

XapakTepu3yloT aJllOMUHHUN TI0 €ro mnojoxeHutro B Ilepuomnueckon
cucreMe xmmuueckmx odieMmeHTtoB [[. M. MengeneeBa. OmNuChIBarOT
cTpoeHHe, (U3MYECKHME W  XUMHUYCCKHE CBOWCTBA  aJIOMUHHUS,
MOATBEPIKAAsl UX COOTBETCTBYIOIIMMH YPaBHEHUSIMH PEaKIIHil.
OOBSICHAIOT JBOWCTBEHHBIH XapakTep XHMHUYECKHUX CBOWCTB OKCHIA H
TUAPOKCH]IA ATFOMUHUSL.
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DKemeso

Ypok ycBoeHus
HOBBIX 3HAHUI
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CoenquHEeHHUS Keae3a

KomOuaMpOBaHH
BIIl YpOK

XapakTepus3yloT TIOJIOKE€HHE kene3a B llepuoguueckoi cucreme
xumudeckux 3aemenToB J[. 1. MenneneeBa, 0COOCHHOCTH CTPOEHUS
atoma. OnuceBalOT (u3MYeckue M XHUMHUYECKHE CBOMCTBA JKene3a,
MMOATBEPIKAAA ux COOTBETCTBYIOIIIUMU YpaBHCHUAMU pCaKHHﬁ.
OOBACHAIOT HAIWYUE ABYX IEHETHYECKUX PSAOOB COCIMHEHHMH jKejie3a
Fe’+ u Fe** . VcramaBmmBaloT 3aBHCHMOCTb 06JacTeil IPUMEHEHHs
JKeNe3a M ero CIUIaBOB OT CBOMCTB. IIpoBOAAT pacu€Tsl MO0 XUMHYECKUM
(dopMynaM U ypaBHEHUSIM PEaKIIUi, MPOTEKAIOIIUX C YIaCTHEM XKelle3a U
ero coequHeHWi. HaOmogaroT ¥  ONMUCHIBAIOT pEakUud  MEXIY
BEIIECTBAMH C MIOMOILBIO PYCCKOTr0 (POJIHOTO) A3bIKA M SI3bIKa XMMUHU
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[T.p. No 7 «Pemenue
DKCIICPUMECHTAJIBHBIX 3a71a4 110
remMe «MeTamibhy

YPpOK-IpakTUKYM

DKCIEPUMEHTAILHO HCCICAYIOT CBOWCTBA METAJUIOB M MX COCIWHCHUU,
pemarh dKCIepUMEHTAIbHbBIE 331a4l 1o TeMe «Metamnel». PaboTatoT ¢
mabopaTopHEIM O0OPYJIOBaHWEM W HarpeBaTeNbHBIMH TIPUOOpaMH B
COOTBETCTBHHM C TpaBHJIaMH TEXHHKH Oe3omacHocTH. HabmomaroT
CBOMCTBa META/NIOB M HX COEJWHEHUN W SIBJIEHUW, MPOUCXOASUIUX C
HUMH. ONIUCHIBAIOT XUMHYECKUH dKCIIEpUMEHT. POPMYIHPYIOT BBIBOIBI
M0 pe3yibTaTaM MPOBEIEHHOTO dKcnepuMenTa. Onpenenstor (MCXoas u3
y4ueOHOH 3a7aun) HEOOXOMWMOCTH HWCIIOIB30BAHUS HAOIIONECHUS WIH
JKCIIEPUMEHTA
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Koppo3usi MeTaluioB U CIocoObI
BaIUTEI OT HEE

Ypok ycBoeHus
HOBBIX 3HAHUN

OOBSICHAIOT YTO Takoe KOopposus. PasznuyualoT XUMHYECKYH) W
ANEKTPOXUMHUYECKYIO KOPPO3UU. VIITIOCTPUPYIOT MOHITUS «KOPPO3USDY,
«XUMHYECKAST KOPPO3HUIY, «IMEKTPOXUMHIECKAST KOPPO3HUI) IIPUMEPaMH.
XapaKkTepu3yroT CIIOCOOBI 3aIIUTHI METAIJIOB OT KOPPO3UHU
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MeTauisl B IpUPOAE.

Ypok ycBoeHus

Knaccnpuuupytot ¢popMbl IpUpOIHBIX COSTMHEHUH METAIJIOB.




HOBBIX 3HAHUN
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[ToHsiTE O METAITYpPTUHA

Ypoxk- ceMuHap

XapakTepusyoT 00IIie CIIOCOOBI MOYYCHUS METAIIJIOB: TIHPO-, THIPO- U
3IEKTPOMETALTY PTUH.

KonkpeTr3upyroT 3Tu criocoObl TpUMepaMH U YPaBHEHUSMHU PEAKIIHA C
COCTaBJICHHEM DJIEKTPOHHOTO OanaHca.

OnuceIBalOT JOMEHHBIN TMpOILlECC U ANEKTPOIUTHUECKOE TOMyueHUe
METaJIJIOB.

Pasznuyarot 4€pHbIe U [IBETHBIE METAJIIBI, 9yTYHBI M CTAJIN
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O0001IeHNE 3HAHMIT IT0 TEME
«MeTanibl»

O0o0maromuii
YpOK

0O00011al0T ¥ CUCTEMaTH3UPYIOT CBOM 3HAHMS MO TeMe: «MeTambh).
[TpuMeHsIOT Ha MPaKTUKE paHee U3y4YeHHBIH MaTepual, paboTas 1mo
TpynIaM ¢ 33JaHUsIMH Pa3HOTO YPOBHS CJIOKHOCTH
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KoHTpombHas paboT 3 1Mo Teme
«MeTamb»

VYpoK KOHTpOJIA

[IpuMeHsI0T Ha TpaKTHUKE paHee U3yUeHHBIH MaTepual, paboTas 1mo
rpynnaM ¢ 33aHASIMHU Pa3HOTO YPOBHS CJIOKHOCTH, BBITTOJIHSAIOT
KOHTPOJIEHYIO paboTy.

Xumusi 4 oOKpy:xaonias cpeaa (2 4)
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XrMHuueckas
TIaHETHI 3eMIIs

opraHusanus

KomOuHMpOBaHH
BII YPOK

WnTterpupyor ceneHus no Gpu3nueckoi reorpaduu B 3HaHUA O
XUMHUYECKOM OpPraHU3aliy IJIaHEThl. XapaKTePU3yT XUMUYECKUI
COCTaB Ire0JIOTHYECKUX 0007049eK 3eMIIH.

Pa3nuyaroT MUHEpasBl ¥ TOPHBIE TOPOBI, B TOM YHCIE U PYABL
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Oxpana
OKPY>KarOIE Cpebl OT
XIMMHYECKOTO 3arpsi3HeHUs

Ypok — cemuHap

XapakTepu3yloT HCTOUYHUKM XUMHUYECKOTO 3arps3HEHMs OKpy’Karolei
cpenpl.  OmucepiBalOT — THO0aNbHBIE  DKOJIOTHYECKHE  MPOOIEeMBI
YeJ0BEYeCTBA, CBSA3aHHBIE C XMMHUYECKMM 3arpsisHeHueM. lIpemnararor
OYyTH MUHUMM3ALUM BO3ICHCTBUS XMUMHUYECKOTO 3arps3HEHHs] Ha
OKpyXaromyto  cpeny. IlpuBomsatr  mpuMepsl  MEXIyHapOJIHOTO
COTpPYAHMYECTBA B OONAacCTH OXpaHbl OKpYy’Karolmed cpeapl OT
XHUMHYECKOT0 3arpsi3HEHHS

(OT3) (7 u)

Oﬁoﬁme}me 3HAHUM MO0 XMMMHH 34 KYypc¢ OCHOBHOM IIKOJIBI. HOZIFOTOBKa K OCHOBHOMy rocyiapCTB€EHHOMY 3K3aMEHY

60

BemiectBa

O000maromui
YPOK

[IpencraBmsiror wHGOpMaruio 1o Teme «llepuogmueckuit 3akoH ©
Ilepunonnueckas cucrema [I. 1. Menneneesa B cBETE TEOPUU CTPOECHUS
aToMa» B BHJIE TaOJUI], CXEM, OIMOPHOI'0 KOHCIIEKTa, B TOM 4YHCIE C
npumeHeHueM cpeacts MKT. BuIMONHSIOT TECTOBBIEC 3alaHUs MO TEME.
[pencrapnsiror uHGOPMAIHIO 0 TeMe «BHUIbl XUMHYECKHX CBSI3eH H
THIIBl KPUCTAJUIMYECKUX PEIIETOK. B3auMOCBS3b CTpPOEHUS U CBOWCTB
BEIIECTB» B BHJE TaOJMI, CXEM, ONOPHOTO KOHCIIEKTa, B TOM YHCIE C
npuMeHenueM cpencts KT
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XUMUYECKUE pEAKIIUU

O000aromuii
YPOK

[pencrapnsror uHpopMmaimio 1o Teme «Kimaccudukanus XUMHYECKUX
peaxiuii Mo pa3aTu4HbIM Npr3HakaMm. CKOPOCTh XUMHUYECKHUX PEaKIHiD» B
BUZIE TaOJHUIL, CXEM, OIIOPHOI'O KOHCIEKTa, B TOM YHUCIE C MPUMEHEHHEM
cpeactB UKT. BeINOSHSAIOT TECTOBBIE 3aaHMs 110 TeME. XapaKTEpU3YIOT
OBP, okucnuTEeNh M BOCCTAHOBUTEIIb.
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(OCHOBBI
HEOpTaHHYECKOM

O000maromui
YpPOK

XapaKTepH3y}0T 06H_II/I€, OCOOEHHBIE U WHIWBUAYAJIbHBIC CBOIiCTBa
KHCJIOT, OCHOBaHHﬁ, cojeli B CBETe TCOpHU BHCKTPOHHTHHCCKOfI




XITMHH JIUCCOLUAITUH. APTyMEHTUPYIOT BO3MOXHOCTh TMPOTCKAHHS XUMHUECKUAX
63 OCHOBBI OO6oOwaromuii | peakiii B pacTBOpaxX  JJICKTPOJMTaX  HMCXOAS W3  YCJIOBHH.
HEOpraHUYECKOU YPOK KnaccupuuupyroT HeopraHdecKre BEIIECTBa 10 COCTaBY U CBOHCTBaM.
XIMHH [IpuBOASAT TpUMEpPHI TPEACTABUTEICH KOHKPETHBIX KJIACCOB M TPYIII
64 (OCHOBEI O0o0Omaromuii | HEOPraHUYECKUX BEUIECTB
HEOPTaHHUYECKOM YpOK
XIMHH
65 [ToBTOpEHME U 0OOOIICHIE TTO KoMmOuHupoBanH | BBIMONMHSIIOT TECTHI M YIIPAKHEHHS, PEIIAIOT 3a0a9d IO TEME.
reme. [ToAroToBKa K KOHTPOJIBLHOU | BIH YPOK [TpoBoasT OLIEHKY COOCTBEHHBIX JOCTH)KCHUH B YCBOCHUU TEMBI.
pabote KoppektupyioT cBov 3HaHHS B COOTBETCTBHUH C TUIAHUPYEMBIM
pe3yIbTaTOM
66 [MoBTOpEeHME U 00OOIIICHHUE 10 KoMOuHHMpOBaHH | BBIMONHSAIOT TECTHI U YIIPaXXHEHUS, PEIIAIOT 334U 110 TeMe.
reme. [ToAroToBKa K KOHTPOJILHOM BIil YpOK [TpoBoasT OLIEHKY COOCTBEHHBIX JOCTH)KCHUH B YCBOCHUU TEMBI.
pabote KoppektupyoT cBow 3HaHHS B COOTBETCTBHH C TUTAHUPYEMBIM
pe3yIbTaTOM
67 KontponbHas padotaNed VYpox xoutponst | [IpuMeHsIOT HAa TpakTHKE paHee W3y4YeHHBIH Marepual, paboras 1o
«ToroBas o Kypcy OCHOBHOM rpynmaM ¢ 3aJlaHdusMHd  Pa3HOTO YPOBHS CJIOXHOCTH, BBITIOJTHSIIOT
IITKOITBDY KOHTPOJIBHYIO paboTy
68 IAHAJTH3 KOHTPOJIHHON paOOTHI. Koppektupytot cBou 3HaHUS

[TonBeaeHne UTOroB roja

KpHTepnn O CHUBAHUSA )IOCTI/I)ReHI/Iﬁ oﬁyqaloml/lxcn

3a49€Thbl, TBOPUYCCKUC pa6OTLI, caMOaHaJIn3, CaMOOILICHKa, Ha6J'II-OI[CHI/IH U 1p.

110 ¢opMe OTBETA: C 3aKPHITHIM OTBETOM U OTKPBITHIM OTBETOM;
10 YPOBHIO IPOBEPSIEMBIX 3HAHUH, YMEHHI, CTIOCOOOB JIEHCTBHI: 0a30BBIN U MOBBIIIEHHBIH YPOBEHB;

IO UCIOJIL3YEMBIM CPEJICTBAM: 3aJIaHUS JIJIs MUCbMEHHON MIIM YCTHOW Oece/Ibl, MPAaKTUYEeCKUe 3aIaHus, 1a00paTOpHbIC padOTHI;
1o opme MPOBEACHHMS: IS HHANBHYaJIbHOW WM TPYIITOBON PabOTHI.

HTorosasi oneHka CKJIaIbIBaeTCs U3:
HaKOIUIEHHBIX OIEHOK (XapaKTepU3yIOT JMHAMHUKY 00pa30BaTeNbHBIX TOCTIKEHUN yJaIIuXCs);
OIIEHKH 3a CTaHIapTH3NPOBAHHbBIE HTOTOBBIE PA0OTHI (XapaKTepU3yIOT YPOBEHb IPUCBOSHHMSI CITIOCOOOB JAEHCTBHUIA)

Tunbl BaZ[aHHﬁ, KOTOPbLI€ HCIIOJIB3YIOTCHA AJH OLCHKHU HOCTﬂmeHHﬁ:

OcHoBHas 3371a4a U KPUTEPUI OIICHKH — OBJIaJICHUE CUCTEMOM yUeOHBIX ISHCTBHUI ¢ M3y4aeMbIM YUeOHBIM MaTePHATIOM.

CucrteMa OICHKH BKIFOUaeT B ceOsi BHYTPEHHIOW (OCYIIECTBISIEMYIO CaMoOil MIKOJON) W BHENIHIOW (OCYIIECTBIIAEMAasi BHEIIHUMU TIO0 OTHOIICHUIO K IIKOJIE
ciyx0ammu).

JI71s1 OLIEHKH UCIIOJIb3YETCs MepCOHUMUIIMPOBaHHas HH(MOPMAIHS U aHOHUMHas (HeTIepCOHU(DUITMPOBAHHAS).

[MepcoHnpUIMPOBAHHOM OLIEHKE MOIEKAT TOIBKO METAIIPEAMETHBIE U TIPEIMETHBIE PE3yJIbTaThl U3 OJI0Ka «BBITyCKHUK HAYYIHUTCS.

Or1ieHKa TOCTIKEHUH PeaTu3yeTCs «METOIOM CIOXKEHHUSM», TIPH KOTOPOM (PUKCHUPYETCS TOCTHIKEHHE OTIOPHOTO YPOBHS U €T0 MPEBBIIICHIE.

Jis olleHMBaHUS MCHONB3YIOTCS: CTAaHIAPTU3UPOBAaHHBIE MHCHMEHHBIE U YCTHBIE Pa0OTHI, MPOEKTHI, MPAKTUYECKUEe paboThl, Ja0opaTopHble pabOTHI, TECTHI,

BHyTpeHHIOI0 cCHCTEMY OIIeHKHM HA CTYNEHH OCHOBHOTO 001[er0 00pa30BaHuA KJIACCU(PUIMPYETCS CICAYIONINM 00pa30M H BKIIIOYAET IPOIISTyPhI:




HHAUBUAYAJIBHBIE Pe3yIbTAThI YYaLIUXCH - B cepe pa3BUTHA Y HUX KOMIETEHTHOCTHBIX YMEHUH M HABBIKOB, BBISIBIISIIOTCS B XO/I€ TICHXOJIOTO-TI€AarOrMYECKOTO
MOHUTOPHHIA;

NpeiIMeTHbIE Pe3yJbTAThI - PE3yJIbTAThI, [I0JIyYCHHbIE B IIPOLIECCE OLIEHUBAHUS YUUTEIIMH LIIKOJIbl HA PEIMETHOM YPOBHE;

BHYTPHMIIKOJbHBIE Pe3yJIbTATHI - PE3YJIbTAThI, IOJIyY€HHBIE B X0€ aJMUHUCTPATUBHOTO KOHTPOJIS, UTOTOBOM aTTECTALNN yUaIlUXCSI

( KOHTPOJIBHBIE PA0OTHI, TPOMEKYTOUHBIE, UTOTOBBIE, TUATHOCTHYECKHUE);

BHEIIKOJIbHbIE Pe3Y/IbTaThl - PE3YJIbTAThl OJIMMIINAL, KOHKYPCOB, COPEBHOBAHU, KOH(pEpeHLuil U T.1I1.;

Pe3yIbTaThl, IOJTYYCHHBIE B X0JI¢ He3aBHCHUMOI BHEIIIHel OIleHKH - pe3yNbTaTH MmoirydeHHbIe B Xxoae [ A

HedopMann30BaHHAs OLIEHKA - TOPTQOIHO.

Jis onrcaHus TOCTIDKEHUM 00yJatoIuXcs 1eIecoo0pa3Ho YCTaHOBUTE CIIEAYIOIIHE MIATh YPOBHEH:

YpoBeHb JocTraxeHne JIAHHPYEMBIX Pe3YJIbTATOB Onenka (0TMeTKA)
ba3oBbilii JIEMOHCTPHUPYET OCBOEHHE YYeOHBIX JIeHCTBHH C OMNOPHOHW CHCTEMON 3HAaHWM B paMKax | «yAOBJIETBOPHTEIHHO» (I OTMETKA
YPOBEHb Iuana3oHa (Kpyra) BeIIENCHHBIX 3a1a4. OBnaseHue 0a30BbIM YPOBHEM SIBISIETCS! JOCTATOUHBIM | «3», OTMETKA «3aYTECHOM).
JAOCTHKEHU I JUTIS TIPOJIOJDKCHMS OOyUeHMsI Ha CIICAYIOIIeH CTYNeHM oOpa30BaHMS, HO HE IO NPOGUIBHOMY

HaMpaBJICHUIO
IMoBbIIEHHBIH | YCBOGHHE OIOPHOM CHCTEMBbl 3HAHMHW Ha YpPOBHE OCO3HAHHOTI'O IPOM3BOJIBHOTO OBIAICHUS | OLEHKA «XOPOIIO» (OTMETKA «4»);
YPOBEHD y4eOHBIMU ACHCTBUSIMHU, JOCTATOUYHBIH O KPYro30p, IUpoTa (MK H30UpaTeIbHOCTH) HHTEPECOB.

Takue oOywaromuecss MOTYT OBITH BOBJICUCHBI B MPOCKTHYIO ACSTENBHOCTh MO MPEAMETY H

COPHEHTHPOBaHbI HA MPOJODKEHHE 00yUYEeHHs B CTApUIMX KJIACCAX M0 JAHHOMY ITPOGHIIIO.
Boicokmii Bosnee nonHoe (110 cpaBHEHMIO € MPEABIAYIIIM) YCBOCHUE OTIOPHON CHCTEMBI 3HAaHUN Ha YPOBHE | OLIEHKA «OTIMYHO» (OTMETKA «5»).
YpPOBEHb OCO3HAHHOTO TPOM3BOJBHOTO OBIAACHUS YUEOHBIMU JACHCTBHAMH, OCTAaTOYHBIH KpPyrosop,

mmpoTa (MM H30UpaTeTbHOCTH) WHTEepecoB. Takue oOydaroluecss MOTYT OBITH BOBJICUCHBI B

MPOEKTHYIO JEATEIBHOCTh MO MPEIMETY W COPUEHTHPOBAHBI Ha INPOAOJDKEHHWE OOYYEHUS B

CTapIIMX KJaccax M0 JaHHOMY NpoduiIro.
Monum:xeHHBIH OTCYTCTBHE CHCTEMaTH4YeCKOW 0a30BOW MOATOTOBKH, OOydYaroIIMMCS HE OCBOEHO JaKe H | «HEYJOBJICTBOPUTEIHHO»  (OTMETKa
YpPOBEHbL MOJIOBUHBI TIIAHUPYEMBIX PE3YJbTaTOB, KOTOpPhIE OCBaWBaeT OOJILIIMHCTBO OOYyYaroIIuXcs, | «2»)

HUMEIOTCS 3HaYUTEIbHBIE NPOOeNbl B 3HAHUSX, AajbHelIIee oOyueHue 3arpyaHeHo. IIpu stom

O6y‘IaIOIlIPII71C§I MOJKET BBIIIOJHATE OTACIbHBIC 3aJaHHs MMOBBINICHHOT'O YPOBHS. ,Z[aHHaSI rpyiiia

oOyuaroruxcs (B cpeliHeM B X0jie 00yueHUs cocTanisitomas okoyio 10%) Tpedyer crenuanbHON

OUarHOCTUKM 3aTpyIHEHHH B OOy4YeHHWH, MpoOeJIoB B CHCTEME 3HAaHMH M OKa3aHUHU

LIeJICHAIIPaBICHHON MOMOIIH B IOCTH>KEHUH 0a30BOTO YPOBHS
Hu3zkwuii HAJIMYME TOJBKO OTAENBbHBIX (PparMeHTapHBIX 3HAHHWH 1O IMpeaMETy, NalbHeiiee o0ydeHHE | OICHKA «IT0X0» (OTMETKa «1%»)
YPOBEHb MIPaKTHYECKH HEBO3MOXKHO. TpeOyeTcst cmenmanbHas TOMOINb HE TOJBKO TO Y4eOHOMY

MpeaMeTy, HO U 1o GOPMUPOBAHKIO MOTUBAIMY K OOYUEHHIO, Pa3BUTHIO HHTEPECA K U3ydaeMOr

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

XapakTepucTuka Hu(ppoBoii oeHKH (0TMETKH)
«5» («OTJ'[I/I‘IHO»)* YPOBCHD BBITIOJITHEHUA TpCGOBaHI/Iﬁ SHAYUTCIIbHO BBIIIC YIOBJICTBOPUTCIIBHOI'O: OTCYTCTBUEC omIMOOK Kak IIO TEKymEMy, TaKk MU IIO
npeapayieMy yueOHOMY Matepuaiy; He 00Jiee OHOrO HeJI0YeTa; JIOTHYHOCTh U TIOJTHOTA H3JI0KEHHS.



«4» («XOpOoII0») — YPOBEHb BHITIOJHEHHS TPEOOBAHUH BHINIE YAOBICTBOPUTEIBHOTO: HCIIOJIBF30BAHUE JOIMOJHUTEILHOTO MaTepualia, MOJHOTA W JIOTUYHOCTh
PaCKPBITHS BOIIPOCA; CAMOCTOSITEIILHOCTD CYXKJICHUH, OTPAXKEHHE CBOETO OTHOIICHHUS K MPEeIMETy 00CyXaeHus. Hanuure ommboK 1 HEJ0YETOB B KOJHMYECTBEHHOM
BBIPKEHHUH TI0 OTACTBHBIM MPEMETaM OTPAKACTCS B JIOKATBHBIX aKTaX O TEKYIEH U UTOTOBOH (pyOeKHOW) aTTecTaluy 00y4aronuXCs.

«3» («yHOBJIETBOPHUTEIBLHO») — JIOCTATOYHBI MUHUMAJILHBIH YPOBEHb BBIIOJIHCHUS TPEeOOBAaHUM, MPEABIBISAEMBIX K KOHKPETHON paboTe, OTICIbHBIC
HapyIICHUs JOTHKU HM3JIOKCHUS MaTepuaia; HEMOJHOTa PacKphITHs Bompoca. Hamnywe ommOOK M HEJAOYETOB MO OTACIBHBIM MPEAMETaM B KOJIHYECTBECHHOM
BEIPQXEHUH OTPAKAETCS B JIOKAITBHBIX aKTaX O TEKYIIEH 1 NTOTOBOH (pyOeKHOI) aTTecTallini 00yJIarOIINXCsL.

«2» («IJ10X0») — YPOBCHbD BBHITIOIHEHUS TPEOOBAHUI HIDKE YIOBICTBOPUTEIBHOTO: HAPYIIECHHUE JIOTUKU; HEIOIHOTa, HEPACKPBHITOCTh 00CYKIaeMOro BOMpPOCa,
OTCYTCTBUE apryMEHTAIlMH JIMOO OIMOOYHOCTh €€ OCHOBHBIX IMOJIOKeHUH. Hamnume ommOOK M HEJOYETOB MO OTICIBHBIM IMPEIMETaM B KOJIUYECTBECHHOM
BBIPQXEHUH OTPAXKAETCs B JIOKANBHBIX aKTaX O TEKyIIeH M UTOTOBOU (pyOexHOH) 00 aTTecTaluu 00yJIaroInXCs.

KonTpoabHO-U3MepuTebHbIe MaTepuaabl TpelHa3HAueHBl IJIs MPOBEPKM YPOBHS yCBOCHHUS y4eOHOro Marepualla Ha OCHOBaHHHM 00pa3oBaTeNbHOTO
MUHHMYyMa COJAEp)KaHHsS 00pa3oBaHUsl M TpeOOBaHWH K YPOBHIO MOATOTOBKH BBITYCKHHUKOB MIKOJ. OHM COCTaBJIEHBI HA OCHOBE MHOTOJIETHEW MeJarormyecKoi
MPAKTUKU C YYETOM Pa3In4HbIX METOJHMUECKHX Pa3padoOToK.

[To Bcem rmaBam Kypca W UX paszieiaM IMpeliaraeTcsi TeKyIIMH U TeMaTH4eCKUd KOHTPOJIb 3HAHWN W yMEHHUH B (hopMe XMMHUYECKHX TUKTAHTOB M TECTOB,
CaMOCTOSITEIBHBIX U KOHTPOJIBHBIX paboT. 3aianusi 000UX BapHaHTOB pabOT CXOAHBI IO COACPIKAHHIO U XapaKTepy BHIMOIHAEMBIX YIEOHBIX ACHCTBHM.

Jus oprarn3zanuu 3pQexTHBHON paObOTHI BCETO KiIacca ¢ y4eTOM MHIWBUAYAIBHBIX CIIOCOOHOCTEH Ka)IO0TO y4Yalerocs B psne padoT, BXOASAIIUX B Tocodue,
MIPEICTABJICHBI 3aAaHUS PA3INYHBIX YPOBHEH CIIOKHOCTH.

He3ameHNMBIM MOMOIITHUKOM Tearora B KOHTpOJIE 3HaHMH SIBISIOTCS 3ajaHusi B (opme Tecta. X MOKHO HCHOJNB30BaTh Ha pa3HBIX 3Tamax y4deOHOro
mpoiecca:

* IpU U3YYEHUH HOBOTO MaTepHaa,

* Ha dTaIe 3aKperuIeHUs U3yUYeHHOTO MaTepHhaa;

*+ Ha ypokax 0000LIar0IIero MOBTOPEHHUS;

* TIPH TEKYLIEM U TEMaTHYECKOM KOHTPOJIE 3HAHUM, YMCHUN 1 HABBIKOB YUAIIUXCS;

* TIpU MOJATOTOBKE yYaIlMXCs K DK3aMeHaM KakK B YCTHOM, TaK U B MUCbMEHHOW popme, ocodeHHo B popme EI'D.

Juist ka0l TEMBI U €€ pa3/ielioB MPEAJIONKECHBI TECTOBBIE 3aJjaHUsl Pa3HOTO YPOBHSI CJIOKHOCTU B JIBYX BapHaHTaX, pacCUMTaHHbIe Ha 15—35 MuH uinu Ha
LeNbIA YpoK. [y BeIcTaBIIeHHS OLIEHKH MpeJIaraeTcsi HCHOIb30BaTh CIEAYIOUIYIO IPOLEHTHYO MIKaJy:

35% BBITTOJTHEHHBIX 3aJaHUH — OIICHKA «2);

36—61 % — orenka «3»;

62—85% — omenka «4»;

86—100% — orieHKa «5».

B 3aBHCHMOCTH OT pe3ybTaTOB BHIMOIHEHHS PA0OTHI YUUTENh MOKET BHOCHTD B MPEJIOKEHHYIO CHCTEMY OIICHUBAHHS KOPPEKTUBBI, TIOCKOJIBKY OCHOBHAS 11EJ1h
KOHTPOJISI B JAHHOM CITy4ae — HE COOCTBEHHO BBICTABJICHUE OIICHKH, a OTIPE/IeNICHHE YPOBHS YCBOSHHS yUallUMHCS YIeOHOTO MaTepralia v HarpaBlieHHN
JanbHewel paboTsl HaJ MOBHIILICHUEM KauecTBa 3HAHUN

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

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

» yactn A — 2 Ganamu;

» yactu B — 4 Gainnamu;

 gactu C - 6 6amiamu.

O,ZIHaKO HE BCC ydHalIUECs IMPUCTYIAIOT K 3aJaHUAM 4YaCTHU C u teM OoJjiee BBINOIHSIOT HUX ITOJHOCTHIO. UTOOBI MOBBICHUTH IMOJIOKUTCIIbBHYI0O MOTHBAllUIO K
BBITIOJTHEHHUIO 33JaHui yactu C, yIUTETh MOXKET OOBSBUTH O BHICTABIICHHUH IO PE3yabTaTaM TECTa JBYX OLIEHOK: MepBoil — 3a gactu A u B, a BTOpoit — 3a gacts C
— C UCTOJIhb30BAaHHUEM MPOIICHTHOH MIKAaIbl OLIEHKH 3HAHUM.



Bormpocsr st Bcex BHIIOB KOHTPOJIS 3HAHUH COCTaBJICHBI TAKUM 00pa3oM, YTOOBI MIEAror ¢ UX IMOMOIIBIO0 MOT BBISIBUTH 3HAHUS YYAIIUXCS 110 BCEM Y3JIOBBIM
BOIMpOCaM TJIaBbl M pa3jiesia Kak Ha 0a30BOM YpOBHE, IJie HEOOXOAWMO TOJBKO BOCIPOM3BE/ICHHE YYeOHOro MaTepuaia, TaK W Ha YCIIOKHEHHOM YPOBHE, TJE
TpeOyeTcs yMeHNe aHATM3UPOBATh M CPABHUBATH JIAHHBIC, TPUMEHSISI TBOPUECKUE CITIOCOOHOCTH.

Bce oOyuatomue BUIbI KOHTPOJIS MIPENONAratoT KOJUICKTUBHYIO JEATSILHOCTh YYaIuXcst TM00 B mape, 1100 B TPYIINE U CAMOIIPOBEPKY.

[Ipu moAroTOBKE K KOHTPOJIBHBIM paboTaM HEOOXOJUMO OOpaTHTh BHUMAaHUE Ha 3a/IaHUs YPOKOB 00OOIIAOIEro MOBTOpPeHUs. B 3ToM ciyuae ydamiuecs B
COOTBETCTBHH CO CBOUMH CIIOCOOHOCTSIMU OTIPEACIISIFOT AJ1st ce0sl 3aJJaHHsl, KOTOPBIE MOTYT BBITTOJTHHTb.

PacuerHple 3a7auM pa3NUYHBIX THIIOB M YPOBHEH CIIOKHOCTH TPEJICTABJICHBI B TIOCOOMH OJIOKaMH, a TaKKe BKIFOUCHBI B Pa3HbIC BHJBI KOHTPOIS 3HAHHA.
Y4uurtenb MOXET IO KEJIAaHUIO BKJIFOYATh MX KaK JOMOJHUTEIHLHOE 3aJaHue B JFOOON BHJI KOHTPOJIS WIM MPEIaraTh y4aluMcsl OTICIIBHBIC CaMOCTOSTEIbHBIC
paboTHI IO PEIICHUIO TOJOOHBIX 3a/1ad.

IIpoBeneHue XUuMHUYECKOr0 TUKTAHTA
3amaaus 1 00OMX BAapPHAHTOB KPATKO 3aITMCHIBAIOTCS HA JIMIIEBOW CTOPOHE MTOCKW HIIM Ha ClIaiie; OTBETHI Ha BOIPOCHI KeJIaTeIbHO HAIMCaTh Ha 00paTHOMH

CTOPOHE JIOCKH HJIHM TAK)Ke Ha ClIaiijie. YUHUTeNb 3a4nUThIBACT COJICpKaHUe BOTIPOCA, yUalluecs 3aUChHIBAIOT OTBET B TETPAJISX.
ITo oxoHUaHMM TUKTaHTa MPOBOAUTCSA CAMONPOBEPKA!

» OIIMOOK HET — OILIEHKA «5»;

¢ OTMYIICHBI 1—2 ommOKu — «4»;

* JIOTYIICHBI 3 OIMIMOKH — «3%.

B 3aBucumMmocTH OT cTeneHu MMOATOTOBJIICHHOCTH YHAIIUXCA YYUTCIIb MOXET USMCHUTDH KpI/ITepI/II\/'I OLICHKH pa60T B IMOJIB3Y YUCHHKA.

IIpoBenenue camocToATENbHON PadOTHI

CaMocTosTeNbHas pa0doTa Mpeanoiaraet Juoo MmapHyro, MO0 rPyIIoBy0 (GopMy pabOThl U AT BO3MOXKHOCTD JIy4Ille OTPadOTaTh M3y4aeMbIe BOIPOCHI MO/
KOHTPOJIEM YYHTENsi U B XOJE CaMOCTOSTEIBbHOM AesTeNbHOCTH (misi oOydaromieidl paOoThl) MO0 Nydllle MOATOTOBUTHCS K KOHTPOJBHOH padoTe, KOTOPYIO
MIPEJICTOUT BBITIONHATH HA CIEAYIONIeM ypoke (st 06o0maromiei paboTel). 3agaHus BBITOIHSIIOTCS B Mape (TPYyIIe), 9TO TO3BOJSET SKOHOMUTH BpeMs Ha OTBET.
OtnenbHbIC 3a1anus (MO 3HAKOM *) ydaliuecs: BBIMOIHSIIOT CAMOCTOSTEIbHO. J[JIs1 KOHTPOJIS YYalIuMCs TPEOCTABIIACTCS BO3MOKHOCTh CBEPUTh CBOU OTBETHI C
3TaJIOHAMHM, KOTOPbIE OyIyT JIaHbI yUYUTEJIEM 110 OKOHYaHUN Pa0OThI.

OueHka NPAKTHYECKUX YMEHUH YUaIIAXCH

Yuurens JOJDKCH YYUThHIBATD!:

- IPaBUJIBHOCTL ONPEACICHUSA ECJIN OIIbITA,

- CaMOCTOSITEIILHOCTD 10A00pa 000py10BaHUS U OOBEKTOB;

- [I0CJIE0BATENFHOCTD B BBIITOJHEHUH paOOTHI MO 3aKJIaIKe OIbITA;

- JIOTUYHOCTh ¥ TPaMOTHOCTh B ONIMCAHHUW HAOJIIOJICHUH, B (DOPMYJIMPOBKE BBIBOJIA M3 OTIBITA.

Otmerka "S5" - IPaBUJILHO ONpEJIeNIeHa 1eJb OIbITa,
- CaMOCTOSITEIIbHO, ¢ HEOOXOANMOMH NOCIEA0BATEIBHOCTHIO IPOBEICHBI TO100P 000PYAOBaHHS U OOBEKTOB, a TAKXKE paboTa MO 3aKIagKe
OTIBITA;
- HAYYHO IPaMOTHO, JIOTHYHO OITMCaHbl HAOJIF0IeHNsI U c(QOPMYITHPOBAHBI BBIBOJIBI U3 OIIBITA.

OrMmertka "4" - IPABUIILHO OIIPEJECIICHA LENb OIbITA;

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

TIPH 3aKJIaJIKE OIBITA AOMyCKaroTCs 1 -2 ommoKu;

- HAYYHO IPaMOTHO, JIOTHYHO OITUCAHbI HAOIIOIeHHS ¥ chOPMYITHMPOBAHBI BHIBOJIBI U3 OIBITA,

- B OIIMCAHMH HAOJIIOACHUH U3 OIBITA IOIYCKAIOTCA HEOOJIbIINE HETOUHOCTH

OrMmertka "3" - IPABUIILHO OIPEJECIICHA LENb OIbITA;

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

- IONYCKAaIOTCs] HETOYHOCTH M OIIMOKH TPH 3aKJIaJIKE OIBITa, ONMCAHUU HAOII0IeHUH, YOpMYIMPOBaHUH BHIBOJIOB.
Otmerka "2" - HE ONPEIEJICHA CAMOCTOSTENBHO LIEJIb OIBITA;




- He 0TOOpaHO HYXXHOE 000PY/I0OBaHHKE;
- JIONYCKAIOTCS CYNIECTBEHHBIC OMMUOKH MPH 3aKJIaKe U 0)OPMIICHHUH OTIBITA.

Ouenka ymenuii IlpoBoasaT HaOIOAEHUsT

Yunrtens TOMKEH YIUTHIBATS!

- IPaBWJILHOCTH MTPOBEICHHS HAOIIOICHUI 110 3aJIaHUIO;

- YMEHHeE BBIIETATH CYIIECTBEHHBIE IPU3HAKH y Ha0momaeMoro o0beKTa (Iporecca),

- JOTUYHOCTH M HAYYHYIO TPAMOTHOCTH B O(hOpMIICHIH Pe3y/IbTATOB HAOIIOIEHUH U B BHIBOJAX;
- IpoBeIeHNe HaOMI0ICHHs IO 3a1aHHIO;

Ot1merka "S5" - MPaBWJIBHO 110 33/IaHUI0 YYUTEIIS IPOBEACHO HAOI0ICHUE;
- BBIZIETICHBI CYIIIECTBEHHBIE MTPU3HAKHU Y HaOIr01aeMoro oobekTa (mporecca);
- JJOTUYHO, HAYYHO TPaMOTHO 0()OPMIICHBI pe3yIbTaThl HAOIIOACHUH 1 BRIBOJEI.

Otmerka "4" - MPaBWJIBHO T10 33/IaHUI0 YYUTEIIS IPOBEACHO HAOJIOICHUE;
- IpY BBIJCTICHUHN CYIIECTBEHHBIX IPU3HAKOB Yy HAOI0AaeMoro o0beKkTa (Ipoiecca) Ha3BaHbl BTOPOCTETICHHEIE,
- IOITyCKaeTCsl HeOpeXHOCTh B 0(hOpMIIeHHH HAOIIOCHUN U BHIBOJIOB.

Ormerka "3" - IOTTYCKAIOTCS HETOYHOCTH U 1-2 OMIMOKYU B MPOBEICHUY HAOJIIOICHUH 110 3aIaHUI0 YUUTEIIS;
- TIPU BBIJICIICHUN CYIIIECTBCHHBIX TPU3HAKOB Y HA0I01aeMoro o0bekTa (Mpoliecca) BhIACISIOTCS JHIIh HEKOTOPHIC;
- norryckarorcst omrnOku (1-2) B opopmitleHuH HaOIIOIEHUH U BEIBOJIOB.

Otmerka "2" - noryckaroTes ontnOku (3-4) B mpoBeicHUN HAOFOACHUH 110 3aJaHUI0 YUUTEIS;
- HEMIPAaBWILHO BBIICISAIOTCS MPU3HAKY HAOJI0AaeMOro o0beKTa (mpoiecca);

YCTHBIH 9K3aMeH Mo OuiieTaM, 3anmra pedepara, TCCTHPOBAHHE, 3aIIMTa TPOEKTA.

(I)OpM])I npeacraBjJacHUus OﬁpaBOBaTeJII)HI)IX pe3yJabTaToB:
e Tabenb YCI€BAaCMOCTH I10 MPEAMETAM (C YKa3zaHueM Tpe60BaHPIfI, NpeaAbABIACMbBIX K BBICTABJIICHUIO OTMGTOK);

- Jorryckarotcs ook (3-4) B opopmIileHUN HaOIIIOIeHNH U BRIBOJOB. DopMa aTTecTaln 10 OHOJIOTUH MOXKET OBITh Pa3TUIHOM:

® TCKCThI UTOTIOBBIX AMArHOCTHYCCKHUX KOHTPOJBHBIX pa60T, JAUKTAHTOB M T.. U aHAJIN3 HWX BBIIIOJIHCHUSA 06y‘{aIOH_II/IMC$I (I/IHq)OpMaLII/IH 00 3lIeMeHTax U

YPOBHAX IMPOBEPACMOIO 3HAHUSA — 3HAHUS, IOHUMAHU, IPUMCHCHU, CHCTeMaTI/BaLII/II/I);

®  yCTHAas OLEHKA YCIEIIHOCTH PEe3yJIbTaToB, (JOPMYIUPOBKA MPUIYMH HEY1a4 U PEKOMEH/IAIINH 110 YCTPaHEHUIO IP00EIOB B 00YUEHHOCTH 10 TPEAMETaM;

opthoJIno;

° PE3YILTATHI IICUXOJIOTO-TIEAAT OTHYCCKUX HCCHGHOBaHHﬁ, WITIOCTPUPYIOIIUX JUHAMUKY Pa3sBUTHA OTACIIBHBIX MHTCIUICKTYAJIbHBIX W JIMYHOCTHBIX Ka4CCTB

oOyuaromerocs, YVY/I.

Kpl/lTepI/lﬂMH OICHUBAHHUSA SBJIAIOTCS:

° COOTBCTCTBUC MOOCTUTHYTHIX MPECAMCTHBIX, MCTANPCAMCTHBIX U JIMYHOCTHBIX PC3YyJIbTATOB O6y‘IaIOH.[HXCSI Tp€6OBaHI/I$IM K pe3yjibTaTaM OCBOCHHA

00pazoBaTeIbHON MPOrpaMMbl OCHOBHOTO o01iero oopasosanust ®1I'OC;
® MHAMHKKa PE3yJbTaTOB IIPEAMETHON 00y4eHHOCTH, (opmupoBanus Y'Y /.

OLICHKa JAOCTHXXCHHA MCTAIIPCAMCTHBIX PE3YJIIbTATOB MOKECT. HpOBO,Z[HTC}I B XOJ€ pa3JIMYHbIX MPOUCAYP. OcHoBHOM HpOHC,I[ypOﬁ HTOTOBOM OLCHKH JOCTHXXCHUSA

MCTAIIPEAMETHBIX PE3YJIbTATOB ABJISICTCA 3auiuma umozco6020 UHOMGMOyClJZbHOZO npoexkma



