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HHOACHHUTEJIBbHAS 3AITMCKA

Pabouas mporpamma ydaeOHOTO Kypca mo XuMuH i1t 8-9 KiaccoB pa3paboTaHa Ha OCHOBE

CIIEAYIOIIUX MPOrPaMM: [ITpumepHas oporpaMMa OCHOBHOTO  OOIIEro
oOpa3oBanuss 10 XuUMHUU (0a30BBIl ypOBEHH), aBTOPCKas nporpamma  O.C.
I'abpuensina.

JlanHasi mporpaMMa BKJIOYAaeT BCE TEMbl, NPEIyCMOTpPEHHbIE (enepanbHbIM
roCy/1apCTBEHHBIM  00pa30BaTEbHBIM CTaH/JapTOM  OCHOBHOIo  0O01ero
oOpa3oBaHHUs 1O XMMHUHM U KOHKPETU3UPYET TEOPETHUECKOE M IPaKTHUECKOe
colep:KaHue, JMaéT pacupefeleHHe  y4eOHbIX ~ 4acoB IO pasfjenaM  Kypca,
IIOCJIEJOBATEIILHOCTh U3Y4YE€HUsI TEM U pa3feioB C y4ETOM JIOTHMKH Y4eOHOTro Ipolecca,
BO3PAaCTHBIX OCOOEHHOCTEH yJaruxcsl.

B mporpamMMe y4YHTHIBaeTCs pealu3alusi MEXKIPEAMETHBIX CBs3ei
XMMHUU € KypcaMu (pu3uKHU, OM0JIOTuH, reorpaduu, 5K0JIOTUU B COOTBETCTBYIOIIMX TEMax
ypoKkoB B 8-9 kiacce.

B wnenom conepxanue IaHHOM paboyeil MporpaMMmbl COOTBETCTBYET aBTOPCKOM
nporpamme. OCHOBHOE OTJIMYHE €€ OT aBTOPCKOM COCTOUT B CIIEAYIOIIEM:

1. npakTHueckue paboThl HE OOBEAUHSIOTCS B IPAKTUKYMBI , @ JAOTCS MOCJIE U3Y4YEHUS
TEOPETUYECKOI'0 MaTepuaa 1o JaHHOH TeMe;

2. UCKJIIOYCHBI JJa0OPATOPHBIE OIBITHI, KOTOPbIE AYOJUPYIOTCS B MPAKTUUYECKUX paboTax.
OTO0 N3MEHEHHE NI03BOJISET:

-JIy4llle 3aKPeNUTh TEOPETUUECKUI MaTepruall Ha MPaKTHKE;

-0TpaboTaTh MPAKTUYECKUE YMEHHS U HABBIKM B HETIOCPEICTBEHHOM CBSI3U C TEOPHEH 110
TeMe;

-5KOHOMUTh BpeMS Ha HWCKJIIOYEHUH JIOTOJIHUTEIBHOIO TOBTOPEHHsSI TEOPUH TEpen
MIpaKTUYECKON paboToli;

[Iporpamma paccunrana Ha 68 4acoB (2 yaca B Hemelno) B 8 kiacce , B TOM
Yuciae Ha KOHTPOJIbHBIE PaOOTHI- 5 YacoOB, HA IMpPaKTUYeCKHe paboThI- 4 yaca U Ha 68
yacoB (2 yaca B HeZIeN0) B 9 Kjlacce, B TOM UHCJIE HA KOHTPOJbHBIE paOOThI- 5 YacoB, Ha
npakTu4eckue padboTel- 3 yaca
B kypce 8 kiacca BHeCeHbI U3MEHEHMUS], T.K. JOCTATOYHO CJIOKHBIA TEOPETUUECKUI
Matepuai TpeOyeT JOMOIHUTEIBHOTO BPEMEHH JIIsl 0oJiee TIIaTebHOTo n3ydeHus. s
peleHus 3Toi mpoOieMbl 000CHOBAaHHO BHECEHBI U3MEHEHU S, KOTOPBIE 3aKIII0YAI0TCS B
COKpAIIIEHUH YacOB, OTBOJIMMBIX Ha MPaKTHYEeCKHEe paOboThl. YacTo OMBITHI, IpeiaracMble
aBTOPOM B MPAKTHUKyME, IO COJACPKAHUIO AYOIUPYIOTCS J1aOOPaTOPHBIMU. DTO MO3BOJISET
BHECTH CJICAYIOIINE U3MEHEHHUS B TIPOTPAMMY.

B cBsi3u ¢ TeM, 9TO B IBYX MPAKTUYECKUX pabdOTax pacCMaTPHUBACTCS IJIaMsi CTUPTOBKHU H
ropsimeil ceeun 1enecoodpazHee 00beAUHUTL U3 MpakTUKyMa Nel mpakTuyeckyro paboTy

«[Ipuemsl obparieHus ¢ 1a00paTOpHBIM 000PYOBAHUEMY U ITPAKTHUYECKYIO paboTy



«Habmonenns 3a "3MEHEHUAMH, IPOUCXOIALINMHU C TOPSIIEH CBEUON U X OMUCAHUE) .
3TO0 1aeT BO3MOXKHOCTh BBIACIUTH OAMH YpoK (Ne40) Ha oTpabOTKy YMEHUH COCTaBIISATh
YPaBHEHUSI XUMUYECKHUX PEAKLUN.

13 npaktukyma Nel mpaktudeckast padota Ne3 «AHanu3 MouBbl ¥ BOJBD» 3aMEHEHA Ha
IpakTUYecKyto padboTy o Ne2 mo teme Oojiee 3HaYMMOM I BOCBMUKIIACCHUKA «OYHCTKA
3arpsiI3HEHHON MOBAPEHHOM COJINY, YTO B CBOIO OUYEpe/lb MO3BOJIAET O0JIe KaUeCTBEHHO
0TpaboTaTh HABBIKM M YMEHUS pabOTHI C Ta0OpaTOPHBIM 000PYI0BaHHEM

[TpakTrueckue pabotsl Ne6 «onHbIC peakuum» U Ne7 «Y ClIoBUsI MPOTEKAHUS XUMHYECKUX
peaxkuii Mex1y pacTBOpaMH 3JIEKTPOIUTOB O KOHIA» U3 MPaKTUKyMa 2 (aKTUYECKU
TyOMHPYIOT 1O COJEPIKAHUI0 T1ab0paTOpHbIC ONBITH ypoka Ne52 «oHHBIE peakiumny,
M03TOMY OHM 0OOCHOBAHHO UCKJIFOYEHBI M 3TO IMO3BOJIMIIO BBIACIUTH | ypOK Ha perieHue
pacueTHBIX 3a7a4 1o xumMuieckon popmysie (ypok Ne21) u 1 vac Ha 0600IICHHE U
CUCTEMATH3ALINIO 3HAHU 110 TeME «ATOMBI XUMUYECKUX 3JIEMEHTOB»(YpoK Ne22)

B teme 6 Ilpaktrnueckas pabora Ne§ «CBoMCTBA KMCIIOT, OCHOBAaHHM, OKCHJIOB U COJICH) U3
npaktukyma No2 | a Takke nmpaktudeckas padora Ne9 «PerieHne sKcriepuMeHTaIbHbBIX
3aa4» 00bEeIMHEHBI B OIHY IPAKTHUECKYI0 paboTy «I'eHeTnyeckas CBI3b MEXKIY
OCHOBHBIMHM KJIaCCaMH HEOPraHUYECKUX COECIMHEHHUI . DTO MO3BOJIUIIO BBIIEIUTH | ypok

Ha TPOBEJACHUE UTOTOBOW KOHTPOJIBHON paboThl NoS 110 BCeMy U3YYCHHOMY KYpCy

1. IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHHUA YYEBHOI'O
INPEJIMETA

JIn4uHOCTHBIE Pe3yJbTAThl 0CBOEHHUS Y4eOHOI'0 NpeIMeTa :
YMEHHE COOTHOCHUTD MOCTYIKU U COOBITUS C TPUHATHIMHU 3TUYECKUMU MPUHITUTIAMH, 3HAHHE
MOpaJIbHBIX HOPM M YMEHUS BBIICIATh HPABCTBEHHBIN ACIEKT MTOBEICHUS HA OCHOBE OINPEICICHUS
y4aliuMcsi CBOET0 MecTa B OOIIECTBE U B )KU3HU B LIETIOM.
Yuyanuiics 10JKeH:

«*3HaTb W IIOHMMATh. OCHOBHEIE HCTOPUYCCKHC CO6BITI/I$I, CBA3aHHLIC C pPa3BUTHUEM XHMHUHU H
oOuiecTBa; JOCTH)KEHHMSI B OOJACTM XMMHMM M KYJIbTYpHbIE Tpaguluu (B YaCTHOCTH, Hay4HbIE
TpaaWLIMN) CBOEH CTpaHbl; OOIIEMHUPOBBIE JOCTUKEHHS B 00JIaCTH XMMHH; OCHOBBI 3JJ0POBOTO 00paza
JKU3HHU,; IIpaBujia MTOBCACHUA B HPGSBLIqaﬁHBIX CUTyallMsX, CBA3aHHBIX C BOSHCﬁCTBHeM Pa3INIHBIX
BEIIIECTB; COLMAIBbHYIO 3HaYMMOCTb M COJAEp)KaHUe Npodeccuil, CBI3aHHBIX C XUMHEH; OCHOBHBIE
npaBa W OOA3aHHOCTH TIpaXJaHMHA (B TOM YHCIE Y4allerocs), CBSI3aHHbIE C JIMYHOCTHBIM,
npo¢eCCHOHATIBHBIM U KU3HEHHBIM CaMOOIIPEIEIEHUEM;

**HCIIBITBIBATh: YYBCTBO TOPJOCTH 33 POCCHHCKYIO XMMHYECKYI0 HayKy M YBa)KCHHE K UCTOPHH €€
Pa3BUTHA, YBaAXKXCHUC MW IMPUHATHEC )IOCTI/I)KGHI/Iﬁ XUMHU B MHUPE; YBaAXCHHUC K OKpPYXKarOIIUM
(ydqamumcsi, y4uTeNnsM, pOAUTENSIM U Jp.) — YMETh CIyIIaTh M CIBIIATh MapTHEpa, MpU3HABaTh
IMpaBO KaXXJI0ro Ha COOCTBEHHOE MHEHHE U OpUHUMATh PEIICHUA C YUYCTOM HOSI/II_[I/Iﬁ BCEX
YYaCTHHUKOB; CAMOYBAXKEHHE U SMOIMOHAIIbHO-IOJIOKHUTEIbHOE OTHOIIEHHUE K ce0e;

% NpHU3HABaTh: LIEHHOCTh 370POBbs (CBOETO M JIPYTHX JIIOJCH); HEOOXOIUMOCTh CaMOBBIPAKEHUS,
camMopeaJIn3alyy, COLMAIBLHOTO MPU3HAHUS;

“*0CO3HaBaTh: TOTOBHOCTh (MJIHM HETOTOBHOCTB) K CaMOCTOSTEIBHBIM IOCTYIKAM H JIEHCTBUSM,
NPUHATHIO OTBETCTBEHHOCTH 32 UX PE3YJbTAThl; TOTOBHOCTh (MM HETOTOBHOCTbH) OTKPBITO BBIPAXKaTh




¥ OTCTauBaTh CBOIO MO3ULIMIO U KPUTHUYHO OTHOCUTHCSA K CBOMM TOCTYIIKaM;

SSTIPOSIBIIATE: TOOPOXKEIATENBHOCT, JOBEPHE M BHHMATEILHOCTh K JIIOJSM, TOTOBHOCTh K
COTPYAHUYECTBY H JpYy)KOe, OKa3aHWI0 TIOMOIIM HYXJAOIMMMCS B HEW, YCTOWYMBBINA
MO03HABATENIbHBII MHTEpEC, HHUIIMATHUBRY U JIF0O03HATEIBHOCTh B U3yYEHUH MHPA BEUIECTB U PEaKLUl;
HOCJIICYCTPCMIICHHOCTL U HAacTOMYMBOCTHL B JOCTHXKCHUH LIGJIGI;'I, TOTOBHOCTb K IIPCOIOJICHHUIO
TPYOHOCTEH; YOEXKIEHHOCTh B BO3MOXXHOCTH TIO3HAHUS MPHPOJBI, HEOOXOIUMOCTH Pa3yMHOTO
HUCIIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ HAayYKH U TEXHOJIOT I AJId pa3BUTUA OGH.ICCTBa;
’:‘YMGTBI YCTaHaBJIMBATb CBs3b MCKIAY I CJIBIO HN3YUCHUA XM U TEM, 4 4YCro OHa
oCyllecTBIsieTCs (MOTMBaMH); BBIMOJHATH IMPOTHOCTUYECKYIO CaMOOLEHKY, pEryJIupYIOLIyIO
AKTUBHOCTH JINYHOCTU HA 3Talle €€ BKJIIOUEHUS B HOBBIM BUJ JIEATEIBHOCTH, CBI3aHHBIN C HaYaJlIoM
M3YYEHHUS HOBOTO y4eOHOTro MpeaMeTa — XUMHH;

** BBITIOJIHATH KOPPUTHPYIOLIYIO CAMOOIICHKY, 3aKJIFOUYAIOIIYIOCS B KOHTPOJIE 32 IMPOLECCOM H3yUCHHUS
XMMHUU U BHECEHHH HEOOXOAMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIUX dTallaM U CIIOCO0aM M3ydeHUs
KypCa XUMHUH,; CTPOUTD ) XU3HCHHLIC U HpO(beCCI/IOHaJIBHBIe IUIaHbI ¢ YYCTOM KOHKPCTHBIX COLIMAJIbHO-
HCTOPUUYCCKUX, ITOJIUTUICCKHUX U SKOHOMHUUYCCKHUX yCJIOBI/II>'I;

’:‘ OCO3HaBaThb CO6CTB€HHBIC HCHHOCTH U UX COOTBCTCTBUC IIPUHUMACMBIM B JKU3HH PCHICHUAM; BCCTHU
Auajior Ha OCHOBEC PaBHOIIPABHBIX OTHOIIIEHUA W B3aUMHOI'O YBAKCHMUA,

**BBIJICJIATh HPABCTBEHHBIN aCIEKT MOBEICHHUS U COOTHOCUTH TMOCTYIKHU (CBOM M JIPYTHX JIIOJEH) U
COOBITHSI C TPHUHATBIMH  OTHYECKMMH HOpPMaMmH;,; B TMpeAeliaXx CBOMX  BO3MOXHOCTEH
MPOTUBOACHUCTBOBATh JEHCTBUSM W BIUSHUSAM, MPEACTABISIONIMM yrpo3y XHU3HU, 3J0POBBIO U
0€30MacHOCTH TUYHOCTH U OOIIECTBA.

8 ki1ace 9 kJacc
Oco3HaBaTh €IMHCTBO U 1IEJIOCTHOCTD [TocTereHHO BBICTPAUBATh COOCTBEHHOE IIETTOCTHOES
OKPY>KaIoIlero MUpa, BO3MOXKHOCTH €T0 MHUPOBO33pEHUE!
MMO3HABAEMOCTH U OOBSICHUMOCTH Ha Oco3HaBaTh COBPEMEHHOE MHOT000pasue
OCHOBAaHHH JIOCTIDKCHNH HAYKH. THUIIOB MHPOBO33PEHHS, OOIIECTBEHHBIX,

[TocTereHHO BBHICTPAUBaTh COOCTBEHHOE
I[EJIOCTHOE MUPOBO33PCHUE:
-0CO3HaBaTh MOTPEOHOCTH U TOTOBHOCTh K
caMo00pa3oBaHuIO, B TOM YHCIIE U B

PEIUTHO3HBIX, AaTEUCTUUECKUX, KYJIbTYPHBIX
TpajuLUi, KOTOPbIE ONPENEISAIOT pa3Hble
00BsACHEHUS MPOUCXOSIIETO B MUPE.

PaMKax CaMOCTOSITENLHOM IEATEIBHOCTH C y4eToM 3TOro MHOrooOpasus OCTEIIEHHO

BHE ILIKOJIBI ; BBIPa0aTHIBATh CBOU COOCTBEHHBIE OTBETHI Ha
-OlIEHMBATh )KU3HEHHBIE CUTYAIUH C TOUKHM | OCHOBHBIE JKM3HEHHBIE BOTIPOCHI, KOTOPbIE CTABUT
3peHust 6e30MacHOro 00opasa KU3HU U JIMYHBIN )KU3HEHHBIN OIBIT.

COXpaHEHUS 3/I0POBbS; VYuuThcs NpU3HaBaTh NPOTUBOPEUUBOCTD U
-OLICHUBATH 3KOJIOTMYECKUH pHCK HE3aBCPIICHHOCTHL CBOUX B3IJIAA0B HA MUP,
B3aMMOOTHOILICHUI YEJIOBEKA U MPHUPOIbI BO3MOKHOCTb UX U3MCHCHUA.

CdopMHupoBaHHOCTH TOTPEOHOCTH B
CaMOBBIPaKEHUH U caMOpeaTn3alluy,
COIIMAIEHOM TIPU3HAHUH.

["'0TOBHOCTB K BBIOOPY MPO(PUIBLHOIO 00pa30BaHMS;
YMeHHe CTPOUTH )KU3HEHHBIE TUIAHBI C YIETOM
KOHKPETHBIX COLIMATIbHO-MCTOPUUECKHUX,
MOJIUTHYECKUX ¥ SKOHOMHUYECKUX YCIOBHH.

METAIIPEAMETHBIE PE3YJBTATBI OCBOEHUA YYEGBHOI'O ITPEIMETA

PeryasituBubie YY/:
YMEHHUE OPraHU30BhIBATh CBOIO YUEOHYIO I€ATEIbHOCTh
CaMocTosTenbHO 00HApYKUBaTh U BoiaBurate Bepcuu pemieHus npooiemsl,
bopmynupoBaTh yueOHYIO Mpodiemy, 0CO3HaBaTh KOHEUHBIN PE3yJIbTaT, BEIOUPATH U3
OIpeNeNATh 1eNb y4eOHON AeATeNbHOCTH, MIPEJIOKEHHBIX U UCKaTh CAMOCTOSITEIbHO
BBIOMPATh TEMY MTPOEKTA CPEICTBA IOCTH)KEHHUS LIENH
YMeHue aHanu3upoBaTh NPUUKHBI TPo0IeM | YMEHHEe CaMOCTOSITeNIbHO BhIpabaThiBaTh U




Y HeyJa4 B BHIIOJHCHUY JICITEIILHOCTH U
HAXOJIUTh PaIllHOHATLHBIE CITOCOOBI HX
yCTpaHCHUS;

®dopmupoBanue pedIeKCUBHOM
CaMOOILIEHKH CBOUX BO3MOKHOCTEH
yIIpaBJICHUS;

OcyiecTBiIATh KOHCTATUPYIOIINUN U
NPEBOCXHIIAIOIINN KOHTPOJIb IO PE3YJIbTaTy
U TIO CIIOCO0Y JICHCTBHS.

MIPUMEHSTH KPUTEPUH U CTIOCOOBI
nudepeHIMpPOBaHHON OIICHKH COOCTBEHHOM
y4eOHOU NesTeNbHOCTH;

CaMOKOHTpOJIb B OpraHU3aIliy y9eOHOH 1
BHEYYEOHOU e TEIbHOCTH;

dopMHpOBaHUE HABBIKOB MTPOTHO3UPOBAHHS KaK
MIpEeIBUICHUS OYAYIINX COOBITHI U Pa3BUTHS
nporiecca;
[TpuHSITHE OTBETCTBEHHOCTH 3a CBOM BEIOOD
OpraHu3aIK CBOCH y4eOHOM JesITeIbHOCTH.

ITo3znaBarenabHbie YY /]
BKIIIOYAIOT 00ITIeydeOHbIe, JOTUYECKHE JCHCTBHSI IIOCTAHOBKHU M PEIICHUS TPOOIIEM.

AHann3 00BbEKTOB C LEIbIO BbIICICHUS
IIPU3HAKOB (CYIIECTBEHHBIX,
HECYIIECTBEHHBIX);

CuHTe3 KaK COCTaBJICHHE 1IEJIOT0 U3 YacTei, B
TOM YHUCJIE CAMOCTOSTEIBHO AOCTpanuBasl,
BOCTIOJTHSISL HEIOCTAIOIINE KOMITIOHCHTHI;

Br160op ocHOBaHUIi U KpUTEPUEB AJIs
CpaBHEHUS, CEpUaIlH, KI1acCu(DUKAIIH
00BEKTOB, CAMOCTOSTEIHLHO BBIOUpast
OCHOBAaHUS JJIs1 YKa3aHHBIX JIOTHYECKUX
oIepalui;

OcymecTBISITh BBIOOP HanboIIee
3(PEeKTUBHBIX CIIOCOOOB peLICHHUS 3a/1a4 B
3aBUCHMOCTH OT KOHKPETHBIX YCIIOBUH;

Ananuzuposams, cpasHusamo,
Kaaccugpuyuposams u 0000wams axmol u
A6NIEHUA,

Buisagnams npuuunsl u credcmeus nRpocmulx
A61eHULL.

CwmbicnoBoe ureHre. OOyJaroIIHIICs CMOXKET:
HAXOJHUTh B TEKCTE TpeOyeMyro HH(GOPMAIIHIO
(B COOTBETCTBHH C TICIISIMUA CBOCH
JESITENILHOCTH);

OPUEHTUPOBATHLCS B COJICPIKAHUU TEKCTA,
MOHUMATH [EIOCTHBIA CMBICH TEKCTA,
CTPYKTYpHUPOBATh TEKCT;

YCTaHaBIMBATh B3aMMOCBS3b OMMCAHHBIX B
TEKCTE COOBITHI, SIBJICHUH, MPOIECCOB;
PE3IOMHUPOBATH TIIABHYIO UICIO TEKCTA,
KPUTHYCCKH OIICHUBATH COCpKaHue U (opMy
TEKCTa.

YMeHHue CTPOUTD KIIACCH(PUKAIINIO HA OCHOBE
JTUXOTOMHUYECKOTO JIeJICHHS (HA OCHOBE
OTpHUIIAHHUS ),

YMeHue ycTaHaBIMBATh MPUIMHHO-CIICCTBEHHBIX
CBSI3CH, CTPOUTH JIOTHYCCKHUE IICTTH PACCYXICHUM,
JI0KA3aTeNbCTB;

BrIIBH)KEHHE THITOTE3, HX 000OCHOBAHHE Yepes
TIOMCK PEIICHHUS ITyTeM ITPOBEICHUS
UCCJICIOBAHMS C TTOITAITHBIM KOHTPOJIEM U
KOPPEKIMEen pe3ysbTaToB paboThI;

OOBACHSATH SBJICHHUS, ITPOIIECCHI, CBSA3H U
OTHOIICHHUS, BBISBIISICMBIE B XOJI€ UCCIICIOBAHMS;

Cosz0asamb moodenu ¢ gvloeneHueM CyujecmaeHHbix
xapaxkmepucmuk oo6vexma, npeoopazoeviéams
MoOenu ¢ Yevlo 8bIA6AeHUS 0OUUX
3AKOHO8,0NpPedeNsIOUWUX OAHHYIO NPEOMEMHYIO
obracmo

OBJ'IaI[eHI/Ie OCHOBAaMH O3HAKOMHMTCIBHOTO,
HU3ydaromiero, yCBanBaromero U NOUCKOBOT'O YTCHUA.

KommyHnukaruBubie YY/I:
yMeHHUe 001aThcs, B3aUMOJICHCTBOBATD C JIFOJIbMH.

CaMocCTOsATeIbHO OPraHU30BbIBATH yUEOHOE
B3alMO/JIEICTBHUE B rpynIie (OnpenesTh
oO1iue 1eau, pacnpeensTh poi,
JIOTOBapUBAaThHCS APYT € APYroOM U T.J.)

Berynarts B quanor, yuacTBOBaTh B
KOJIJISKTUBHOM OOCYKJI€HUU TPOOIIeM,
BJIQJIETh MOHOJIOTHYECKOUN U
JIMAJIOTHYECKOl (hopMaMH peyd B
COOTBETCTBHH C IPAMMaTHYECKHUMU U

WuTerpupoBathes B IpyIIly CBEPCTHUKOB U
CTPOUTH MIPOAYKTUBHOE B3aUMOJCHCTBUE C
JIOJbMH Pa3HbIX BO3PACTHBIX KaT€rOpUH;

VYpaBisATh NOBEAEHNEM NIAPTHEPA YEPE3 KOHTPOJIb,
KOPPEKLHIO, OLIEHKY JEHCTBUN, YMEHUE
y0Oexnarh;

OTtcrauBasti CBOIO TOUKY 3pEHUS, IPUBOJAUTH
apryMeHTBHI, TOATBepkaasd ux pakramu. B
JIMCKYCCUU YMETh BBIABUHYTh KOHTPAPTyYMEHTHI,




CHHTaKCUYECKUMHU (hOpMaMU POJTHOTO
A3BIKA;

YMeHue apryMeHTUPOBATh CBOIO TOUKY
3pEHMsI , CIIOPUTh U OTCTaUBATh CBOIO
MO3UILIMIO HEBPAXKICOHBIM JUIS OTIIIOHEHTOB
CII0CO0O0M;

CriocoOHOCTD € TIOMOIIBIO BOITPOCOB
N00BIBAaTh HEJOCTAIOLLYIO HH(OPMALIHIO
(mo3HaBaTeNbHAsI UHUIIMATUBHOCTH);

YcranaBnuBaTh pabo4re OTHOLICHHUS,
3G HEKTUBHO COTPYIHUYATH U
CIOCOOCTBOBATh MPOYKTUBHOM
KOOIIepaLny;

AJleKBaTHOE MEXIIMYHOCTHOE BOCIIPUATHE
napTHepa.

IlenenanpaBieHHO UCKATh U UCIOJIb30BaTh
UH(POPMALIMOHHBIE PECYPChI, HEOOXOIUMBIE
JUIs peleHns y4eOHBIX U IPAKTUYECKUX 3a/1a4
¢ nomouisto cpeacts UKT;

UCTIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH
JUIs peleHnss UHPOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX Y4EOHBIX 33/1a4, B TOM
qucye: BBIUMCIICHUE, HAIMCAaHUE MTHUCEM,
COYMHEHUH, TOKIIAI0B, pedepaToB, CO3JaHNE
Ipe3eHTalMH 1 JIp.;

nepedpa3upoBaTh CBOIO MBICIb

Pa3pemniats KOH(IUKTHI Yepe3 BHISBICHHE,
UACHTU(DUKAIIIO TPOOJIEMBI, TIOUCK U OLICHKY
aNbTEPHATUBHBIX CIIOCOOOB pa3pellieHne
KOH(IMKTA, IPUHUMATh pEIIeHUE U
pean30BbIBATH €T0;

[TepeBouTH KOHMIUKTHYIO CUTYAIUIO B
JIOTUYECKH IJIaH U pa3peliaTh ee Kak 3aady
4yepes3 aHaJIu3 ee yCIIOBUH;

CTpeMHTbCS YCTaHABIMBAThH JOBEPUTEIIbHbBIE
OTHOILICHHS B3aMMOIIOHIUMAaHUSs, CIOCOOHOCTH K
SMIATHH;

PeueBoe oToOpakeHue (onucanue, 00bSICHEHUE)
COJIep>KaHusl COBEpIIaeMbIX JIEHCTBUI B opme
PEUEBBIX 3HAUCHHH C IIETTHI0 OPUEHTHPOBKU
(nnmanupoBaHue, KOHTPOJIb, OLEHKA) PEIMETHO-
MPAKTUYECKON WIIM UHOM JESTEIbHOCTH KaK B
(hopMe rpoMKOI COIMAIM3UPOBAHHON peyH, TaK U
B (hopMe BHYTpEHHEH peun (BHYTPEHHETO
TOBOPEHMSI ), CITyXKaIlei 3TalloM HHTEPHOPU3ALIUU
— Tpoliecca MepeHoca BO BHYTPEHHUH TUIaH B
X0J1€ YCBOCHUSI YMCTBEHHBIX JICHCTBUU U
MOHSTUH.

®opmMupoBaHHE U Pa3BUTHE KOMIIETCHTHOCTH B
00JacTH UCIOJIb30BaHUS H(OPMALIMOHHO-
KOMMYHUKAIIMOHHBIX TexHojoru# (manee — MKT).

INNPEJIMETHBIE PE3YJIBTATBI OCBOEHUS YUEBHOI'O IIPEJMETA
«XHUMMUS»

K xonuy 8 knacca yuenuk nayyumcs:

OcHOBHbIE IOHATHUS XUMHH (ypOBeHL ATOMHO-MOJICKYJISIPHBIX HpeHCTaBﬂeHHﬁ)

* OMMCHIBaTh CBOMCTBAa TBEPABIX, KHUJIKUX,
CYIIECTBEHHbIE TPU3HAKH;
* XapaKTEpU30BaTh BEIIECTBA IO COCTaBY,

F33006pa3HBIX BCIICCTB, BBIACIAA HUX

CTPOCHUIO U CBOﬁCTBaM, YCTaHaBJINBATb

MNPUIUHHO-CIICACTBCHHBIC CBA3W MCKY JaHHBIMH XapaKTCPHUCTUKaAMH BCUICCTBA,
® paCKpbIBaTb CMBICII OCHOBHBIX XUMHWYCCKUX MOHITHHI «aATOM», «MOJICKYJIa», «XUMHYECKUIN
SJICMCHT», «IIPOCTOC BCHICCTBO», «CJIIOKHOC BCHICCTBO», «BAJICHTHOCTL», HCIIOJb3YA

3HAKOBYIO CUCTEMY XUMHUU;

* U300pakaTh COCTaB MPOCTEHIINX BEHUIECTB C MOMOIIBI0 XUMUYECKUX (POPMYJ U CYIIHOCTh
XUMUYECKHUX PEaKLUN ¢ TOMOIIBIO XUMUYECKUX YPABHEHUN;

* BBIUNCIATE OTHOCUTEJBHYIO MOJIEKYJSIDHYIO M MOJISIPHYIO MacChl BEHIECTB, a TaKXKe
MacCOBYIO JIOJIF0 XMMHUYECKOIO DJIEMEHTa B COCIAMHEHMAX I OLEHKH UX IPAKTUYECKOH

3HAYMMOCTH;

¢ CpaBHUBATH IO COCTAaBy OKCHbI, OCHOBAHUS, KUCJIOTBI, COJIU;

® KJ'IaCCI/ICbI/IHI/IpOBaTI) OKCHJbI U OCHOBAHU I10 CBOﬁCTBaM, KHCJIOTBI U COJIK IO COCTAaBY,

¢ OIIUChIBATh COCTasB, CBOIMCTBAa M 3HAYCHUE (B npupoac u HpaKTquCKOﬁ ACATCIIBHOCTH
'-IeJ'IOBeKa) IMPOCTBIX BEHICCTB — KHUCJIOPOJa U BOAOPOJIA,

¢ 1aBaTb CPABHUTCIBHYIO XapPaKTCPUCTUKY XHMHUUCCKHX JBJIICMCHTOB U BaKHEHUIITHX
CO@}II/IHGHI/Iﬁ €CTEeCTBEHHBIX CEMEHCTB ISJIOYHBIX METAJIJIOB 1 raJIOrCHOB,

¢ [TIOJB30BaThCA J'Ia60paTOpHBIM 060pyI[OBaHI/IeM 1 XUMHYECKOH HOCYI{Oﬁ;




* MPOBOJIUTh HECIOXHBIE XUMUYECKHUE ONBITHI W HAOMIOACHUS 32 M3MEHEHUSIMU CBONCTB
BEIIIECTB B NPOIECCE UX MPEBpAIICHUI; COOMI0OIaTh MpaBUiia TEXHUKH O€30MacHOCTU TpU
MIPOBEJICHUH HAOJFOJICHUI U OIIBITOB;
* pa3nU4aTh AKCIEPUMEHTATBHO KHUCIOTHI W IIEIOYH, TMOJNB3YACh HWHINKATOPAMU;
0CO3HaBaTh HEOOXOUMOCTh COOIOZICHUSI Mep 0€30MMacCHOCTH MPU OOPAIICHUH C KHCIOTaMHU
U LIEJI0YaMHU.
K xonuy 8 knacca yueHuk noayuum 603M0MCHOCHIb HAYUUMbBCA:
* 2PAMOMHO 00PAAMBCSL C BEULECTNBAMU 8 NOBCEOHEBHOU HCUSHUL,
* 0CO3HABAMb HEOOXOOUMOCIbL COONOOEHUS NPABUTL IKOJIOSUYECKU DE30NACHO20 NOB8eOeHUs.
8 OKpyJicalowell npupooHol cpede,
* NOHUMAMb CMBICA U  HEO0OX0OUMOCMb COONOOEeHUs NPeOnUCaHull, Nnpeolazaemvix 6
UHCMPYKYUAX NO UCHONb308AHUIO TEKAPCMS, CPeOCmE ObIMOBOL XUMUU U Op.;
* UCNONBL308aMb  NPUOOPemENHble  KNI04egble  KOMNEeMEHMHOCMU  NPU  8bINOJHEHUU
uccnedo8amenbCkux — NpoeKmo8 Nno — U3VHEeHUl0  COLCMS8, CHnocoO08 NoayueHus U
PACNO3HABANUSL 6eUJeCNE;
* PazsUBAmMbd KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCHOAb3YL CPeOCmed YCMHOU U
HUCOMEHHOU KOMMYHUKAYuu npu pabome ¢ mekcmamu Y4eOHUKa U OONOJHUMENbHOU
aUmMepamypou, CHpagoOUHbIMU MAOIUYAMU, NPOAGIAMb 20MOBHOCHb K VBANCEHUIO UHOU
MOYKU 3peHusi npu 0OCYIHCOeHUU Pe3YTIbMamo8s 8bINOJHEHHOU pabomol,
* 00BEKMUBHO  OYEeHUBAMb UHPOPMAYUIO O Bewecmeax U XUMUYECKUX Npoyeccax,
KPUMUYEeCKU OMHOCUMbC K NCEBOOHAVUHOU UHGOpMayuu, Hed0OpoCco8ecmHOU peKiame,
Kacaowencs UCNOIb308AHUS PA3TUYHBIX 6eUIeCS.

Ilepuoanyecknii 3aKOH U MEPHOINMYECKAST CHCTEMA XUMHUYECKHUX 3JIEMEHTOB

. K. MenneneeBa. CTpoeHue BelecTBa
K xonuy 9 knacca yuenuk nayyumcs:

* KI1accu(UIUPOBATh XMMHUECKHUE AJIEMEHTHI Ha METaJUIbl, HEMETaJIIbI, SJIEMEHTBI, OKCHIbI
U THAPOKCHIBI KOTOPBIX aM(OTEpPHBI, U HHEPTHBIC JJIEMEHTHI (Ta3bl) ISl OCO3HAHUS
BAYKHOCTH YIOPSIAOYEHHOCTH HAyYHbIX 3HAHUH;

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona . 1. Menpgeneesa;

* OMUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (hOPMY MEPUOINUECKON CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB;

* XapaKTepu30BaThb COCTAaB ATOMHBIX SJAEP U pacHpelie]IeHUe 4YHcia HIEKTPOHOB IO
ANEKTPOHHBIM CJIOSIM aTOMOB XHMHWYECKHX 3JIEMEHTOB MAaJlbIX MEPHUOJ0B MEPUOIHYECKON
CHCTEMBI, a TAKXKE KaJIMs U KaJblLus;

* pa3IMyuaTh BUABl XUMUYECKOW CBSI3U: MOHHYIO, KOBAJICHTHYIO TMOJISIPHYIO, KOBAJICHTHYIO
HEMOJISIPHYIO U METAJUIMYECKYIO;

* 1300paXkaTh JJIEKTPOHHO-MOHHBIE (OPMYJIBl BEIIECTB, OOpPA30BAaHHBIX XMUMHYECKUMHU
CBSI3MH PA3HOTO BUA;

* BBISIBJISITh 3aBUCUMOCTH CBOMCTB BEIIECTB OT CTPOEHUS UX KPHUCTAUIMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAINTNYECKUX;

* XapaKTEepU30BaTh XUMHUYECKHE BJIEMEHTbl M HX COEAUHEHHUS Ha OCHOBE IOJIOKEHHUS
AIIEMEHTOB B MIEPUOIUYECKON CUCTEME U OCOOEHHOCTEH CTPOCHHS UX aTOMOB;

* OMMCHIBATh OCHOBHBIE 3Tanbl OTKpbITUS [[. 1. MenaeneeBbIM MepuoaInyecKoro 3aKkoHa u
MEePUOANYECKON CUCTEMbl XUMHUYECKUX DJIEMEHTOB, KH3Hb U MHOTOOOpPa3HYI0 HAyUHYIO
JIESITENIbHOCTh YUYEHOTO;

* XapaKTEepU30BaTh HAYYHOE M MHPOBO33PEHUECKOE 3HAUCHUE IMEPHOJUYECKOTO 3aKOHA M
MEPUOINYECKON CUCTEMBI XUMHUECKUX A1eMeHToB J[. . Menaeneena;

* OCO3HABaTh HAYYHBIE OTKPBITUS Kak pe3yabTaT UIMTEIbHBIX HAOIIOJCHUN, OIBITOB,
Hay4HOH ITOJIEMHMKH, IPEOTOJIEHHS TPYIHOCTEN U COMHEHUM.

K konuy 9 knacca yuenuk noayuum 603M0HCHOCHIb HAYUUMbCA:

® OCO3HA6AMb 3HAYEHUe meopemudecKux SHAHUL  OJis npaxmuuecxoﬁ oesimenbHOCmU
yenoeeka,



* onucvlB8ams U3yueHHbvle 00bEeKMbl KaK CUCMeEMbl, NPUMEHSA I02UKY CUCIEMHO20 aHANU3d,
* NPUMEHAMb  3HAHUSL O 3AKOHOMEPHOCMAX NePUOOUYECKOU  CUCMEMbl  XUMUYECKUX
91eMeHMO8 011 00BACHEHUS. U NPEOBUOEHUSL CBOUICE KOHKPEMHbIX 8eUlecme;
* pazeueamv UHDOPMAYUOHHYIO KOMHEMEHMHOCMb NOCpPeOCmeom YeayoneHus 3HaHuu oo
ucmopuy CmaHo8iIeHUs XUMUYECKOl HayKU, e€ OCHOBHbIX NOHAMULL, NEPUOOUYECKO20 3AKOHA
KaK 0OHO20 U3 BANCHEUUUX 3AKOHO8 NPUPOObl, A MAKI}CE O COBPEMEHHBIX OOCIMUICEHUSX
HAYKU U MexXHUKU.

MHuoroo0pa3ue XuMH4YeCKHX pPeaKkuuid
K konyy 8 knacca yuenuk nayuumcs:
* OOBSICHATH CYTh XUMUYECKHUX MIPOIECCOB U UX MPUHIMITUATHEHOE OTINYHE OT (PH3UICCKUX;
* Ha3bIBATh MIPU3HAKU U YCIOBUS MPOTEKAHUSI XUMHUUECKUX PEaKIIHii;
* YCTAaHABJIMBATh IPHUHAUIEKHOCTh XMMHUYECKOM pEAKUUU K ONPEACIIEHHOMY THILY I10
OJIHOMY M3 KJIaCCHU(IMKAIIMOHHBIX MPU3HAKOB: 1) MO YMCIY U COCTABY UCXOJHBIX BEIIECTB U
NPOJIYKTOB pEaKkuH (PeaklUH COSAWHCHUS, Pa3IoKEHHs, 3aMelICHUs U OoOMeHa); 2) 1o
BBIJICJICHUIO WJIU MOTJIOIIEHUIO TEIIOTHI (PEaKUu SK30TEPMUUECKHIE U SHI0TEPMHUUECKHE);
3) 0 M3MEHEHUIO CTENCHEH OKUCICHUS XUMHUYECKHX 3JIEMEHTOB (PEaKI[MH OKHCIHUTEIHLHO-
BOCCTAHOBUTEJIbHBIC); 4)TO 00paTUMOCTH Tpomecca (peakuuu  OoOpaTuMble U
HeoOpaTUMBbIE);
* Ha3bIBaTh (DAKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKUX PEaKIIMii;
* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CMEIICHUE XUMHUECKOTO PABHOBECHS;
* COCTaBJIATh ypPaBHEHUS SJCKTPOIUTHUYECKON TUCCOLMAIMU KHCIOT, IEJI0Yel, comeil;
MIOJIHbIE U COKpAIIEHHbIE HOHHBIE YPaBHEHUS peakluii oOMeHa; YpaBHEHHSI OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUil;
* POTHO3UPOBATH MPOJYKTHl XUMUYCCKUX peakiuii mo (Gopmyrnam/Ha3BaHUSIM HCXOJIHBIX
BEIIECTB; OMPEIEISITh UCXOIHBIE BEeLIeCTBa 10 (GopMyliaM/Ha3BaHUIM MPOIYKTOB PEaKIIUU;
* COCTaBJIATh YpPAaBHEHUSl PEAKLUH, COOTBETCTBYIOLIMX IOCIEAOBATEIbHOCTH («IIETIOUKE)
MpEeBpaIeHU HEOPraHMYECKHUX BEIIECTB Pa3IMUHbIX KIIACCOB;
* BBISIBJISITh B IIPOLIECCE SKCIIEPUMEHTA IPHU3HAKU, CBUACTEILCTBYIOLIME O MHPOTEKaHUU
XUMHUYECKON PEeaKIlni;
* [IPUTOTOBJIATH PACTBOPBI C ONPEIEIEHHON MaCCOBOU J10JIEW paCTBOPEHHOTO BEIIECTBA;
* ONpENeNATh XapakTep Cpelbl BOJHBIX PACTBOPOB KUCJIOT U IIENOYEH MO H3MEHEHUIO
OKPACKH UHJUKATOPOB;
* MPOBOJIUTh KAYECTBEHHBIE pEaKIWH, MOATBEP)KIAIONINE HAIMYME B BOJHBIX PacTBOpax
BEIIECTB OT/IEIbHBIX KATHOHOB U aHHMOHOB.
K konuy 8 knacca yuenuk noayuum 603MOHCHOCHIb HAYYUMBCA:
* cocmaenamo MOAEKYIAPHble U NOJHble UOHHbIE YPAGHEHUS NO COKPAWEHHLIM UOHHBIM
VDABHeHUsIM,
* NPUBOOUMb NPUMEPbL PeaKyull, NOOMEEPIHCOAIOUUX CYULECBOBANHUE B3AUMOCEAIU MEHCOY
OCHOBHBIMU KIACCAMU HEOP2AHUYECKUX 8eUleCs;
* NPOCHO3UPOBAMb  Pe3YIbmamvl  8030€UCMEUs  PA3IUYHLIX  (HAKMOpPo8 HaA U3MEHeHue
CKOPOCMU XUMUYECKOU PeaKyuu;
* NPOCHO3UPOBAMb  PE3VIbMamsl  8030€liCMEUsl PA3TUYHLIX (AKMOpo8 HA cMeweHue
XUMUYECKO20 PABHOBECUSL.

MHoroo0pa3ue BemecTs

K konuy 9 knacca yuenuk nayuumces:
* OIpENeNsATh NPUHAJICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY W3 HU3YYEHHBIX
KJIACCOB/TPYIIT: METAILIBl U HEMETAJUIbI, OKCUJIbI, OCHOBAHUS, KUCIIOTHI, COJIH;
* COCTaBJIATH (POPMYIIBI BEUIECTB 110 UX HA3BAHUSIM;
* OIPEAENATh BAJICHTHOCTb U CTEIIEHb OKUCIIEHUS SJIEMEHTOB B BELIECTBAX;
* COCTaBIATH (HOPMYJIBI HEOPTaHWYECKUX COEJIMHEHHH IO BaJEHTHOCTSIM M CTENEHSIM
OKHUCJICHHS JJIEMEHTOB, a TaKXe 3apsjaM HOHOB, YKa3aHHBIM B Ta0JHIIE PaCTBOPUMOCTH
KHCJIOT, OCHOBAHUM U COJICH;
* OOBSICHATh 3aKOHOMEPHOCTU HM3MEHEHHsI (DU3MUYECKUX U XMMHYECKHX CBONCTB IMPOCTBIX
BEIECTB (META/VIOB M HEMETAJUIOB) M MX BBICIIUX OKCHAOB, 00pa30BaHHBIX 3JIEMEHTaMH
BTOPOT'O U TPETHETO MEPHOJIOB;



* Ha3bIBaTh OOIME XUMHUYECKHE CBOWCTBA, XapaKTEePHBIC ISl TPYII OKCHIOB: KHCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBaTh OOIIHE XWMHUYECKHE CBOWCTBA, XapaKTEepPHBIC IJIs KaXIOTO M3 KJIacCoOB
HEOPraHWYECKUX BEILLECTB: KUCIOT, OCHOBAHUM, COJIEH;

* IPUBOJUTh  NPUMEPHl  PEAKIUH, MOATBEPKIAIOMMNX  XUMHUYECKHE CBOICTBa
HEOPraHWYECKUX BEIIECTB: OKCHJIOB, KUCIIOT, OCHOBAaHUM U COJIEH;

* ONPENENIATh BEHIECTBO-OKUCIUTENb M BEIIECTBO-BOCCTAHOBUTEIb B OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIMSIX;

* COCTaBIIATh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIN OalaHC (711 M3yYEHHBIX PEaKIUi) I0
MPEJI0KEHHBIM CXEMaM PEAKLIHIA;

* IPOBOJUTHL JTA0OPATOPHBIE OIBITHI, MOATBEPKIAIOIINEC XUMUUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BELIECTB;

* IPOBOUTH JIAOOPATOPHBIC OMBITHI MO MOJYUYEHUIO M COOMPAHHIO Ta3000pa3HbIX BEIIECTB:
BOJIOPOJIa,  KHUCJOpPOJA, VYIJEKUCIOro  ra3a, AaMMHUaKa; COCTaBJISATh  YpaBHECHUS
COOTBETCTBYIOIIUX PEAKIIUH.

K xonuy 9 knacca yuenuk noayuum 603mMO0HCHOCMb HAYUUMBCA:

* IPOCHO3UPOBAMb XUMUYECKUE CBOUCMBA BeUjeCM8 HA OCHOBE UX COCMABA U CIMPOEHUS;

* NPOCHO3UPOBAMb  CNOCOOHOCMb  BeWecmsed  NpPOosGIsiMmb  OKUCAUMENbHble  UU
B0CCMAHOBUMENIbHBIE CEOUCMBA C YUEMOM CMeNneHell OKUCIAeHUs DJIeMEeHMO8, 8X00SWUX 8
e2o0 cocmas,

* GLIABIAMb CYUIECBOBAHUE 2EHEeMUYECKOU 63AUMOCBA3U MeHCOy euecmeamu 8 psoy:
npocmoe 8ewecmeo — OKCUd — 2UOPOKCUO — COJlb;

* Xapakxmepuz06amov 0cooOble CBOUCMBA KOHYECHMPUPOBAHHBIX CEPHOU U A30MHOU KUCTOM,

* NPUBOOUMb NPUMEPLL YPABHEHUL PeaKYUll, J1eHCaux 8 0CHO8e NPOMBIUIEHHBIX CNOC0D08
NOJYYeHUs. AMMUAKA, CEPHOU KUCTIOMbL, YY2YHA U CIATU,

* onucvlgams uzuuecKue U XumuyecKue npoyeccol, AGIAIOUWUECT HACMbIO KPY2o8opomd
seuecmas 6 npupooe;

* OP2aHU306bI8AMb, NPOBOOUMb VUEHUUEeCKUe NPOEKMmbl HO UCCIe008AHUI0  CBOUCME
sewecmas, UMerWUx 8aiCHoe NPaKmuiecKkoe 3HadeHue.

COJIEP)KAHUE YUYEBHOI'O NIPEJMETA «XHUMMUSI»
8 kiaacce
Conep:kanue Kypca xumum B 8 Kiiacce

8 KJIACC (2 u B Henemnto, Bcero 68 u)

Temal. Benenue (6 4)
IIpeodmem xumuu Meroapl MO3HAHUSA B XUMUU: HAOIIOJIEHUE, SKCIIEPUMEHT,
MojenrpoBaHue. VICTOYHMKKM XUMHUYECKOW HHPOpMAIMKM, €€ TMONyueHUue, aHalIu3 |

MNpeaACTaBJICHUEC €0 PE3YJILTATOB.
Houasmue o xumuueckom d21emMmenme u qbopmax ec2o cyuecmeo
6AHUA CBO6OI[HI)IX aToMax, MPOCThIX U CIIOXKHBIX BCHICCTBAX.

IIpespawmenusn 6ewecmse ONHINE XUMHUUECKUX PEAKIUNA OT (PU3MUECKUX

sByieHu. Ponb XuMuu B )ku3HU yenoBeka. Xemoduiaus U xemodoobus. KpaTkue cBenenus u3
VCTOPUHU BO3HUKHOBEHUS U Pa3BUTHsI XUMHUU. POJIb OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUN
XUMHUYecKol Hayku — paboTsl M. B. JlomonocoBa, A. M. byrneposa, 1. 1. Menneneena.

Xumuueckasn cumeonukd 3HAKM XUMUYECKUX JIEMEHTOB U ITPOUCXOKACHUE UX
Ha3BaHU. Xumuueckue Gopmyinsl. Muaekcsl u kodgduureHTsl. OTHOCUTENBHBIE aTOMHAs

¥ MOJICKYJIIpHas Macchl. [IpoBeeHne pacueToB MacCOBOM JOJM XUMHUYECKOTO AJIEMEHTa B
BEII[ECTBE Ha OCHOBE €Tr0 (hOPMYJIBI.
llepuooduuecrkxasns cucmema xumuveckux sre menmos J. N

MenneneeBa, ee CTpyKTypa: Majible U OOJbIIME MEepPUOAbI, TPYNIbl W TOA- TPYIIIHL.



[lepuoanueckas cucTeMa Kak CIOPaBOYHOE IOcoOWe JUIsl MMO- JIYYeHHsI CBEIACHHH O
XUMHYECKHX JIEMEHTAaX.

JdemoncTpanuu. 1. Mogenu (mapocrepxkHeBbie U Crroapra— bpurneda) pa3audaHbIx
MPOCTBIX U CJIOXHBIX BemecTB. 2. KoJekius CTEeKISHHOW XUMHUYECKOW MoCyabl. 3.
Konneknusa MarepuaioB U M3JEIMH M3 HUX Ha OCHOBE aimtoMuHusi. 4. BzaumopeictBue
MpamMopa ¢ KUCIOTOW U MIOMYTHEHUE U3BECTKOBOW BOJIBI.

JlabopaTopHublie onbiThl. 1. CpaBHEHHE CBOICTB TBEPIBIX KPUCTAUIMUECKUX BELIECTB U
pacTBOpoB. 2. CpaBHEHUE CKOPOCTH HCHAPEHHS BOJbI, OJEKOJIOHA M 3THJIOBOIO CHUpPTa C
¢bmIbTpOBANIbHOM Oymaru.

[Tpaktnueckas padora  1.IIpuemsr oOpamienus c nabopaTopHbIM 000OpyAOBaHUEM |,
HaOJII0/IEHUE 32 TJIAMEHEM CIIUPTOBKU

IIpenmeTHbIe pe3yabTAaThl 00y4eHUs

Yyamuiicss T0JKEH YMETh: UCIOJIb30BaTh MPU XapPAKTEPUCTUKE BEIIECTB MOHSITHUS: «aTOM,
«MOJIEKYJIa», «XUMUYECKUMN FJIEMEHT», «XUMUYECKUN 3HAK, A CUM- BOJ», «BEIIECTBOY,
«IPOCTOE  BEILECTBO»,  «CIIOKHOE  BEIECTBO», «CBOMCTBA BEILIECTBY», «XUMHUYECKHE
SBIICHUS», «(DU3MYECKHE SBICHUSY, «KOIPPUIMCHTB», «UHACKCH», «OTHOCHUTEIbHAS
aTOMHasi Macca», «OTHOCUTEJIbHAs MOJIEKYJSIpHAs Macca», «MaccoBasi JOJsi SJIEMEHTay;
3HATh: TPEIMEThl HM3yYEHHUS €CTECTBEHHOHAyUHBIX AUCLUHUIUIMH, B TOM YHCJIE XHMHH;
xummnueckue cumBoibl: Al, Ag, C, Ca, ClL, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux
HA3BaHMUS W MPOU3HOIICHHE; KiIacCU(PHUIMPOBATh BeUIECTBA IO COCTaBYy Ha MPOCTHIE U
CIIOXKHBIC; pa3nyaTh: TelNa W BEIIECTBA; XMUMHUYECKUN JJIEMEHT M MPOCTOE BEIIECTBO;
OTHCHIBAThL: JOPMBI CYIIIECTBOBAHUS XUMUYCCKUX IJIEMEHTOB (CBOOOIHBIC aTOMBI, IPOCTHIC
BELIECTBA, CJI0XHBIE BEIECTBA); TAONMUHYI0 popMy [lepuonnyeckoil cucTeMbl XUMHUYECKUX
AJIEMEHTOB; TMOJOXKeHue sieMenta B Tabnuie [[. WM. MenneneeBa, MCHojib3ys MOHSTHUS
«IEPUO», «TPYIIA», «TJIaBHAS MOATPYIINA», «I1000YHAsT TOArPYIIa»; CBOMCTBA BEIIECTB
(TBEpIBIX, KHUIKHX, Ta3000pa3HBIX);00BACHATh CYIIHOCTh XUMHUYECKUX SIBICHUU (C TOYKH
3peHUs] AaTOMHO-MOJIEKYJIIPHOTO y4YEHHS) M UX NPUHLUIHUAIBHOE OTIWYHE OT (PU3UUECKHUX
SBIICHUH; XapaKTepU30BaTh: OCHOBHBIE METOJAbI H3YYCHHS ECTECTBEHHBIX IMCIMILIUH
(HaOnrofieHne, SKCIEPUMEHT, MOJESIUPOBAHKE); BEIIECTBO MO €r0 XUMHUYECKOU (opmymne
COTJIACHO TJIaHy: Ka4eCTBEHHBIH COCTaB, THUN BellecTBa (IIPOCTOE WM CIO0XHOE),
KOJMYECTBEHHBIN COCTaB, OTHOCHTENbHAs MOJIEKYJsipHAsE Macca, COOTHOIIEHHWE Mace
AJIEMEHTOB B BEII[ECTBE, MACCOBBIE JIOJIM AJIEMEHTOB B BEIIECTBE (7151 CJIOKHBIX BEIIECTB);
posib XUMHUU (TTOJIOKHUTENBHYIO M OTPHUIATEIbHYI0) B JKU3HU YEJIOBEKa, apryMEHTUPOBATh
CBO€ OTHONIEHHE K ATOW MpoOJieMe; BBIYUCISTH OTHOCUTEIBHYIO MOJICKYJSIPHYIO MaccCy
BEILIECTBA MU MACCOBYIO JIOJII0 XUMHUYECKOrO D3JEMEHTAa B COEAUHEHUSX; IPOBOJUTH
HAOIO/IEHUSI CBOWMCTB BEIIECTB W SIBICHUH, MPOMCXOMANIMX C BEUIECTBAMH; COOJIIOIATH
MpaBHJia TEXHUKHU 0€30MacHOCTH MPHU MPOBEACHUH HAOIIOICHUH U Ta00PATOPHBIX OMBITOB.
MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHHusI

VYyammuiicss JOMKEH yMETh: OMpPENeNsiTh MPoOJIeMBbl, T. €. YCTaHABIMBAaTh HECOOTBETCTBHUE
MEXY KEJIAeMbIM U JICUCTBUTEIBHBIM; COCTABIISATh CJIIOXKHBIN IJIaH TEKCTa; BIAJACTh TAKUM
BHUJIOM H3JIO)KCHHS TEKCTa, KaK MOBECTBOBAHHE; TOJI PYKOBOJCTBOM YUUTENS TIPOBOIUTH
HEMOCPEICTBEHHOE  HAOI0JIEHWEe; TI07] PYKOBOJCTBOM YYHTENS OQGOPMIIATH OTYET,
BKITIOUAIONIUI OMKCaHue HAaOIIOJCHHsI, €ro pe3ylbTaTOB, BHIBOJOB; HCIIOIB30BAaTh TAaKOU
BUJl MBICIEHHOTO (MI€AIbHOTO) MOJEIHPOBAHUS, KaK 3HAKOBOE MOJIEIHpOBaHUE (HA
npuMepe 3HAKOB XMMHUYECKUX DJIEMEHTOB, XUMHUECKUX (HOPMYI);UCTIOIB30BaTh TAKOU BHI
MaTepuaibHOro (MPEeIMETHOr0) MOJEIMPOBAHUS, Kak (u3nmueckoe MoJenupoBaHUE (Ha
npuMepe MOJECIUPOBAHMS aTOMOB M MOJIEKYI);[OJIydaTh XMUMHUYECKYI0 HWHGOpPMAIUIO U3
Pa3IMYHBIX MCTOYHUKOB; OMPENEATh OOBEKT M aCleKT aHajdu3a M CHUHTEe3a; OMpEaeiiTh



KOMITOHEHTHI OOBEKTa B COOTBETCTBHU C aCTIEKTOM aHajdu3a M CHHTE3a; OCYIIECTBIISATH
KaueCTBEHHOEC W KOJWYECTBEHHOE OIMCAHWE KOMIIOHEHTOB OOBEKTa; OMPEICIsaTh
OTHOIIICHUSI OOBEKTA C JPYrUMHU OOBEKTaMH; OMPENEATh CYIIECTBEHHBIC IPU3HAKU
00BeKTa.

Tema 2. AToMbI XUMHYeCKHX 3JIeMeHTOB (10 4)
Amombl Kak popma cywyecmeo8aHusl XUMUYECKUX DNeMeHMO
6. OCHOBHBIE CBEJICHUS O CTPOCHHH aTOMOB. J[0Ka3aTebCcTBa CIOKHOCTH CTPOSHHUS aTOMOB.

Omnbitel Peszepdopna. Ilnmanerapnas monens crpoenHusi aroma. COCTaB aTOMHBIX SAEp:
MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAS aTOMHAasg Macca. B3auMoCBs3b MOHSTHI «IIPOTOHY,
«HEUTPOH», «OTHOCHUTEJIbHASI aTOMHAsl Maccay». MI3MeHeHHe dncia MPOTOHOB B sIpe aroma
— o00pa3oBaHUE HOBBIX XMMHUYECKUX IJIEMEHTOB. V3MeHeHHe uucia HEUTPOHOB B sJpe
aTomMa — obOpazoBaHue n30TonoB. COBpEeMEHHOE ONpeiesieHNe MOHATHS «XUMUYECKUH 3Je-
MEHT». M30TOMbI KaK pa3HOBUIHOCTH ATOMOB OJIHOI'O XUMUYECKOI'O JIEMEHTA.

O ek mp o n bl. CTpOEHHE 3JIEKTPOHHBIX YPOBHEH aTOMOB XMMHYECKHX 3JIEMEHTOB

MaJibIxX nepuo10B. [ToHsTHE O 3aBEPIIEHHOM 3JIEKTPOHHOM YPOBHE.
llepuooduueckasn cucmema xumuveckux s2remenmos J. N

MeHnzeneeBa U CTPOCHHE aTOMOB — (DU3UYECKHI CMBICT MTOPSIKOBOTO HO- Mepa JJIEMEHTA,
HOMEpa Tpymmbl, HoMmepa mepuojaa. V3MeHeHHe 4YuCla »SJIEKTPOHOB Ha BHEIIHEM
9JIEKTPOHHOM YpPOBHE aTOMa XUMHUYECKOIO AJIEMEHTa — O00pa30BaHUE MOJOXKUTEIbHBIX U
OTpUIATEeNbHBIX HOHOB. OHBI, 00pa3oBaHHbIE aTOMAMH METAJJIOB M HEMETaoB. [IpuyanHbI
W3MEHEHHUS METANIMYECKMX W HEMETAJUIMUYECKUX CBOMCTB B MEpPHOJAX M Tpymmax.
OO0pasoBanue OuHapHBIX coenuHeHui. [loHsTre 006 mOHHOM cBsizu. CxeMbl 00pa3OBaHUS
WOHHOH CBsS3U. B3amMojeicTBHE aTOMOB JJICMEHTOB-HEMETAJUIOB MEXKIY COOOM
00pa3oBaHHE JIBYXaTOMHBIX MOJIEKYJ MPOCTBIX BEIIECTB.

Kosanenmunaa nenonsapunaa xumuuveckasn c8153b. DIEKTPOHHbIE U
CTPYKTYpPHBIE (DOPMYJIBL.

Bzaumoodeiicmeue amomos nememanrnios medxroy coboiu—
o0Opa3oBaHNe OMHAPHBIX COCTMHEHUN HEMETANIOB. DIEKTPOOTPUIATEIbHOCTb.
KoBanienTtHass mnomnsipHass cBsi3b. [loHATHE O BaJEHTHOCTM KaK CBOMCTBE AaTOMOB
00pa30BBIBaTh KOBaJleHTHbIE XuMHUeckue cBs3u. CocraBrneHue ¢GopMyn OHHAPHBIX

COCIMHEHUH TI0 BAJICHTHOCTH. HaxoXJIeHWe BaJIGHTHOCTH 1O (opmyre OWHApHOTO
COEIUHEHUS.
Bzaumoodelicmeue amoMoOoE Memalloe Mexwxoy coboiu—

o0pa3oBaHNe METANINYECKUX KpUCTaIOB. [IoHATHE O METAIIMYECKOM CBS3H.
JemoHcTpanuu. Mozaenu aTOMOB XMMHYECKMX 2JIEMEHTOB. llepmonnueckas cucrema
xumuyeckux snemenToB /1. . Menaeneesa (paznuunblie GopMbl)

JlabopaTopubie omnbIThbl. 3. MogenupoBaHue NpPUHLMINA JEHCTBUS CKaHUPYIOIIETO
MHUKpocKona. 4. VI3roToBieHne Mozesnei MojieKysl OMHApHBIX COeIMHEHUH.

IIpenmeTHble pe3yJibTaThl 00yYeHHs

VYyamuiics J0KEH yMETh: UCIIOJIb30BaTh MPH XapaKTEPUCTUKE ATOMOB IOHSTHUS: «IIPOTOHY,
CHEUTPOH», «IIEKTPOH», «XMMHUYECKUH HIIEMEHT», «MAacCOBOE YHUCIO», «HU30TOI»,
«QJEKTPOHHBIM CIIOI», «IHEPreTHUYECKUN YPOBEHBY, <«3JEMEHTBI-METAIUIb», «IJEMEHTHI-
HEMETAJUIbl»; TPU XAPaKTEPUCTUKE BELIECTB IOHATHS «UOHHAs CBS3b», «HOHBDY,
«KOBaJICHTHAas HEMoJIsIpHast CBSI3bY, «KOBAJICHTHAs NoJIsipHast CBSI3bY,
«QIEKTPOOTPULIATEIILHOCTDY, «BAJEHTHOCTDY, «METAJUIMUECKAs CBA3bY; OIUCHIBATH COCTAB U
CTPOEHHE aTOMOB JIEMEHTOB C NOpsAAKOBbIMU HOMepaMu 1—20 B Ilepuonnueckoii cucreme
XuMH4eckux 1eMeHToB /1. 1. MenneneeBa; cOCTaBIsATh CXEMbI paCIPEEICHUS SIEKTPOHOB
M0 3JIEKTPOHHBIM CJIOSM B 3JIEKTPOHHOM OOOJIOUKE aTOMOB; CXEMbl OOpa30BaHMs Pa3HbIX



TATIOB ~ XHMHUYECKOW CBS3W  (MOHHOW, KOBAJICHTHOW, METaJUIMUYECKON);00bjICHATh
3aKOHOMEPHOCTH HM3MEHEHHUs CBOMCTB XMMHYECKHMX 3JEMEHTOB (3apsAl0B sIEep aTOMOB,
YHCJIa DJEKTPOHOB HA BHEIIHEM DJIEKTPOHHOM CJIO€, YHUCIIO 3allONHIEMBIX JIEKTPOHHBIX
CJIOEB, paAMyC aToMa, JJIEKTPOOTPHULATEIBHOCTh, METAJUIMYECKUE M HEMETAIUIMYECKHE
CBOWCTBA) B Iepuojax W rpymmax (riaaBHbIX noarpynnax) Ilepumoguueckoil  cucteMsl
xuMuueckux a3iemeHToB [, M. MeHneneeBa ¢ TOYKHM 3pEHHS] TEOPUU CTPOEHUS aTOMA;
CpaBHMBAaTh CBOWMCTBA aTOMOB XMMMYECKUX 3JIEMEHTOB, HAXOIALIUXCA B OJHOM IEPHUOE
WM riaaBHoM mnoarpynne llepuogumdeckod cucremsl XUMUYECKHX 3ieMeHToB [I. M.
MenpeneeBa (3aps0B sJ1€p aTOMOB, YMCIIA JIEKTPOHOB Ha BHEUIHEM AJIEKTPOHHOM CIIOE,
YHUCJIO 3alOJHAEMBIX JJIEKTPOHHBIX CJIOEB, pPaJuyC aTroMa, 3JIEKTPOOTPULATEIIBHOCTD,
METAJUIMYECKUE W HEMETaJNIMUYeCKUe CBOMCTBA);JaBaTh XapaKTEPUCTUKY XMMHUYECKHX
JJIEMEHTOB 110 UX IOJO0XKeHUI0 B llepnoanueckoil cucreme xuMudeckux aeMeHTos J[. .
MenpeneeBa (XUMUYECKUH 3HAK, IOPAIKOBBII HOMep, MEpUOA, Tpymia, HOArpyIma,
OTHOCHUTEJIbHAs aTOMHAas Macca, CTPOEHHE aroMa — 3apsii sA1pa, YHUCIO IMPOTOHOB H
HEUTPOHOB B sApe, oOImIee YHUCIO DBJICKTPOHOB, paclpelelieHue 3JIEKTPOHOB II0
AIIEKTPOHHBIM  CIIOSIM);ONPENENATh THUI XUMHUYECKOW CBsA3M 10 (opMmyne BeEIIecTBa;
IPUBOJIUTH MPUMEPHI BEIIECTB C PA3HbIMU TUIAMH XUMHUYECKOW CBS3M; XapaKTEpHU30BaATh
MeXaHU3Mbl 00pa30BaHUsl KOBAJIEHTHON CBA3M (OOMEHHBIN), MOHHOH CBSI3U, METAJUINYECKON
CBsA3M; YCTaHaBIMBaTb IIPUYMHHO-CJICICTBEHHBIE CBS3U: COCTAaB BEIIECTBA — THII
XUMHUYECKON CBSI3U; COCTaBIATH (HOPMYJbl OMHAPHBIX COEIMHEHUH IO BaJEHTHOCTH;
HaXOJIUTh BaJICHTHOCTb 3JIEMEHTOB 110 (popMyJie OMHAPHOTO COETUHEHHUS.
MertanpeameTHble pe3yJibTaThl 00y4eHHs
Yyamuics A10KEH YMETh:
(GopMyIUpOBaTh TUIIOTE3Y 10 PEIICHUIO MPOOJIEM; COCTABIIATh IUIAH BBINOJIHEHUS y4eOHOI
3a/1a4M, peleHus: npoOiIeM TBOPUYECKOTO M IOMCKOBOIO XapaKTepa, BHIIOJHEHHUS MPOEKTa
COBMECTHO C YUYUTEJIEM; COCTABJIATH TE3UCHl TEKCTA; BJIAJETh TaKUM BHUJIOM H3JI0KEHUS
TEKCTa, KaK OIIMCaHWE; UCIOJb30BaTh TAaKOW BHJ  MBICIEHHOIO  (MJ€abHOIO)
MOJICJIMPOBAHMs, KaK 3HAaKOBOE MOJEIUpOBaHME (HA MpUMEpPEe COCTaBJICHUS CXEM
00pa30BaHUs XMMUYECKOH CBS3M);UCIOIb30BaTh TAKOW BUJ MaTepHaIbHOIO (IPEIMETHOTO)
MOJIEJIMPOBaHUs, KaK aHaJOroBO€  MOJCIMPOBAHME:  MCIOJIb30BaThb TaKOH  BHJ
MaTepuaibHOro (IpeIMETHOr0) MOJEIMPOBaHUS, Kak (U3MUeckoe MoJeIupoBaHUE (Ha
pUMepe MOJIENe CTPOCHUS ATOMOB);0IIPEIENSITh OOBEKTHI CPAaBHEHUS M aCIIEKT CPaBHEHU S
OOBEKTOB; BBIMOJHITh HEMNOJHOE OJHOJMHEHHOE CpaBHEHHE; BBIIOJIHATh HEMOJIHOE
KOMIUIEKCHOE CPaBHEHUE; BBINIOJIHATH MOJIHOE OJJHOJMHEHHOE CPaBHEHHUE.

Tema 3. IIpoctbie BemecTBa (7 1)
[TonoxeHune MeTanuoB U HeMeTannoB B [lepuoamuyeckoi cu

CTEeEME XUMHYECKHUX snemMeHnToB J. W MenaeneeBa. Baxuenmme
MPOCTHIC BEIIECTBA — METAUIbl (KeNe30, aTFOMUHUM, KalblWii, MarHui, HATpUH, Kamuii).

O6mue ¢usnueckue cBolicTBa MeTalioB. BaxkHellline mpocTele BellecTBa — HEMETalIbI,
o0pa3oBaHHBIE aTOMaMU KHCIOpOJa, BOJOPOJa, a3oTa, cephl, ¢docdopa, yriepona.
Mosekymbl TPOCTHIX BEMIECTB — HEMETAJLIOB: BOJOPOAA, KHCIOPOAA, a30Ta, TaJOTCHOB.
OtHocuTenbHAsT MOJIeKyJsapHas Macca. CIOCOOHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB K
00pa30BaHUIO0 HECKOJBKUX TMPOCTHIX BEIIECTB — a J1 J1 O T P O I U . AJUIOTPOIHBIC
Mo KA KUCI0poaa, pochopa, onoBa. Metauinueckie U HeMeTaNTMYeCKUe CBOUCTBA
IPOCTHIX BemecTB. OTHOCUTENBHOCTh 3TOTO MOHATHSL.

Yucano Asoranapo. KomuecrBo BemecrBa. Monbs. MonsipHas macca. MossipHblit
0o0BbeM ra3o00pa3HbIX BemecTB. KpaTHble €MHMIBI M3MEPEHUs! KOJMYECTBa BEIIeCTBA —
MUJUIMMOJIb W KWIOMOJIb, MWUIMMOJISIPHAsE M KWJIOMOJSIpHAass MacChl BEIIECTBA,



MUUTAMOJIAPHBIA M KUJIOMOJISIPHBIM  00BeMBbI Tra3000pa3HbIX BemlecTB. Pacuersl ¢
UCIIOJIb30BAaHUEM TIOHATUN «KOJUYECTBO BEIIECTBA», «MOJISIpHAs Macca», «MOJISIPHBIN
00BEM Ta30By», «4UCI0 ABOTaIPO».
JMemoncTpanuu. [lomyuenue ozona. OOpasipl 6€70TO M CEporo 0J0Ba, OEJI0r0 U KPaCHOTO
docdopa. Hekoropble MeTasuibl 1 HEMETAJUIBI ¢ KOJIMYECTBOM BemlecTBa 1 Mosb. MonspHbIi
00beM ra3000pa3HbIX BEIIECTB.
JlabopaTopHblie onbIThI. 5. O3HaKOMIIEHUE C KOJUIEKIHEH MeTaiioB. 7. O3HaKOMIJIEHHUE C
KOJUIEKLIMEH HEMETAJUIOB.
IIpenmeTHbie pe3yJibTAThl 00yYeHH s
VYyanuiicst 10JKEH YMETh:
UCIIONIb30BaTh NPU XapaKTEPUCTUKE BEIIECTB MOHATUA: «METAJUIbD», «ILIACTHUYHOCTDHY,
TEIUIONPOBOAHOCTE, «QJIEKTPOMNPOBOIHOCTDY, «HEMETaJLIbI, «@IIIOTPOTHS»,
«@JUIOTPOIHBIC BUIOU3MEHEHUS, WIH MOAU(DHUKAIMN; OMUCHIBATDH MOJOKEHHE JIEMEHTOB-
METAJIJIOB U 3JIEMEHTOB- HEMETAIOB B [lepuonnyeckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J. N. MenneneeBa; kiacCUPUIIUPOBATh MPOCTHIC BEIIECTBA HA METAUIBI U HEMETAaJLIbI,
AJIEMEHTBI; OMNpPEACNATh MPUHAICKHOCTh HEOPraHUYeCKHX BEIIECTB K OJIHOMY H3
M3YYEHHBIX KJIaCCOB — METa/UIbl U HEMETAJUIbl; JOKAa3blBaTh OTHOCUTENBHOCTh JI€JIECHUS
IPOCTBIX BEIIECTB HAa METaIbl M HEMETaJUIbl; XapaKTepu3oBaTh OOIIMe (PU3nUecKue
CBOICTBa METAJJIOB; YCTAHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3H MEXKIY CTPOCHHUEM
aToMa W XHMHYECKOH CBS3bI0 B MPOCTHIX BEIIECTBAX — MeETajllax M HeMeTaiax;
OOBSACHATH MHOTOOOpa3ue TMPOCTHIX BEHIECTB TakUM (AKTOpPOM, Kak aJuIOTPOIUS;
ONHUCHIBATh CBOWMCTBA BEIIECTB (HA MpPUMEpax IMPOCTHIX BEIIECTB — METAUIOB U
HEMETAJJIOB);COOIIOIaTh NIPaBUJIa TEXHUKH O€30MacCHOCTH MPH NPOBEICHUH HAOIIONCHUN 1
7a00paTOPHBIX ONBITOB; WCIOJIL30BaTh TPU PEIICHUW PACUYCTHBIX 3a/Ja4 TIOHSATHUS:
«KOJIMYECTBO BEIIECTBA», «MOJb», «IOCTOSHHAs ABOTaJpo», «MOJSIpPHAs Maccay,
«MOJSIDHBI  00BEM  Ta30B», «HOPMAJIbHBIC YCJIOBUS»;, IPOBOJUTH pPacdyeThl ¢
UCIIOJIb30BAaHUEM TMOHSATHI: «KOJMYECTBO BELIECTBA», «MOJSpHAs Maccay, «MOJSPHBIN
00BEM Ta30By, «IIOCTOSTHHAST ABOTAIpO».
MertanpeameTrHbie pe3yJibTaThbl 00yYeHH s
VYyamuiics JOMKEH YMETh: COCTaBJSATh KOHCIEKT TEKCTa; CaMOCTOSITENIbHO HCIOIb30BaTh
HEINOCPE/ICTBEHHOE HAOJII0JIEHUE; CAMOCTOSTENIbHO  OQOPMIISITH ~ OTYET,  BKJIIOYAIOIIUN
onKcaHue HaOJIOJEHMs, €ro pe3yJIbTaTOB, BHIBOJOB; BBINOJHSITH IOJHOE KOMIUIEKCHOE
CpaBHEHUE; BBITIOJIHATH CPAaBHEHHUE TI0 aHAJIOTUH.

Tema 4. CoenniHeHUs1 XUMHYECKHUX 3J1eMeHTOB (14 4)
Ctenens oxwucaeHu s CpaBHeHHE CTENEHU OKUCICHHUS M BaJCHTHOCTH.
OmnpeneneHue CTENEHH OKUCICHHUS AJIEMEHTOB B OWHApHBIX coenuHeHusix. CocTaBieHue
dbopMyn OMHAPHBIX COeTUHEHHH, 001Ul ctoco0 uX Ha3BaHW. BUHapHBIE coOenMHE
HUS METaNnJOB W HEeMETal J O0B: OKCHIbI, XJIOPUIbI, CYTbPUIBI U TIp.

CocraBnenue ux ¢Gopmyi. buHapHbIe cOeIUHEHUsS HEMETAUIOB: OKCHIBI, JIETY4He
BOJIOPOJIHBIE COEMHEHUS, WX COCTaB M Ha3BaHud. lIpencraBurenu OKCHUIOB: BOJA,
YIJIEKUCIIBIN Ta3, HeraleHass u3BecThb. [IpeacrtaBurenu JeTydnx BOJAOPOAHBIX COCIMHEHUM:
XJIOpOBOJIOPOT M aMMHMaK.O CH BaH MU 4, M X COCTAaB WU HAa3BaHMUSI.

PaCTBOpI/IMOCTB OCHOBaHMI B BOJIE. HpCI[CTaBI/ITCHI/I IIeI0YeH: TUAPOKCUIBI HATPHA, KAJIUA
u kanenus. Ilorsarue 00 HHAUKATOPAaX U KAYCCTBCHHBIX PCAKIHUAX. KucmoThe, BHX CcOC
Tas u Ha3BaHMUI. KHaCCI/I(I)I/IKaI_[I/IH KHUCJIOT. HpCI[CTaBI/ITCHI/I KHCJIOT: CCpHad,
COJIsIHas1, a30THasd. IlonsaTue o 1mIKajge KHUCIOTHOCTHU (IJ_IKaJ'Ia pH) H3menenue OKpaCKu
I/IHILI/IKaTOPOB.COJ'II/I KaK NPOH3BOAHBE KHCIOT M OCHOBAaHMIMU, Ux

COCTaB M Ha 3BaHMs. PacTBopuMoOCTS coiield B Boze. IIpencraBurenu conei: Xaopua HaTpus,



kapOoHat u ¢pocdaTr KamblUI.AMOp b HBIE M KPUCTANJIUUYECKHUE BENHECTB
a. MexxMoneKkyapHble B3aUMOJICUCTBUS. THUIBI KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOICTB BEILIECTB OT TUIOB KPUCTAJUIMYECKUX PEHIeTOK. YU CThle BeNecTBAa U CM
¢ ¢ u. [IpuMeps! KUAKUX, TBEPIBIX U Ta3000pa3HbIX cMeceld. CBOMCTBA YHUCTHIX BEIIECTB U
cmeceil. Ix cocraB. MaccoBasi 1 o0beMHas 10JId KOMIIOHEHTa cMecu. PacyeTsl, cBsI3aHHbIE

C MCIIOJIb30BAHUEM ITOHATHS «HOJIS».
JemoncTpanuu. OOpas3ipl OKCHAOB, KUCJIOT, OCHOBaHMM W cojeil. Moxenu
KPUCTAJUIMUYECKUX PEHIETOK XJIOpHJia HaTpus, aiiMasza, okcuaa yriepoaa (IV). Kuciorno-
IIEJIOYHbIE MHJMKATOPbI, U3MEHEHUE UX OKPACKH B Pa3jIMYHBIX cpefax. YHHUBEpCaIbHBIN
WHAMKATOP U U3MEHEHHE ero OKpacKH B pa3nuuHbixX cpenax. [lkama pH.

JlaGopaTtopHble onbIThI. 7. O3HAKOMJICHHE C KOJJIEKIMEW OKCUIIOB. 8. O3HAKOMJIEHHUE CO
cBoiicTBaMH aMMHaka. 9. KauecTBeHHast peakuus Ha yriaekucisiii ras. 10. Onpenenenue pH
pPacTBOPOB KUCIIOTHI, 11ej04uu ¥ Bojbl. 11. Onpenenenve pH mTuMOHHOrO U sI6JJ0YHOTO COKOB
Ha cpese w10J0B. 13. O3HakomiieHue ¢ KoJuleKkuuen coneit. 14.  O3HakomiieHHe c
KOJUICKLIMEH BEIIECTB C PAa3HbIM THUIIOM KPHUCTAUIMYECKOM pemeTku. H3rorosnenue
MoJieNell KpucTauInyeckux penretok. 14. O3nakoMienue ¢ 00pa3omM ropHoi HOPOIbI.
[TpakTuyeckas padora 2. «O4ncTKa 3arpsA3HEHHON MOBAPEHHON COIM»

[Tpaktnueckas pabora 3 «lIpuroroBienue pacTBopa € 3aJaHHOM MaccoBOUM onei
PacTBOPEHHOI'O BELIECTBA

IIpenmeTHbIe pe3yJibTaThl 00yUeHHs

Yyamuiics 107KeH yMeTh:

UCIOJIb30BaTh IPU  XapaKTEPUCTUKE BEIIECTB IOHATUS:  «CTENEHb  OKHUCICHUS»,
«BAJIGHTHOCTbY», «OKCUJbI», «OCHOBAaHUS», «IIEJIOYM», «KAUECTBEHHAs pEaKLHUI»,
CUHJIUKATOP», «KHUCJIOTBDY, «KHUCIOPOA- COJEpKAlMe KHUCIOThI», «OECKHUCIOPOIHbIE
KHUCJIOTBD», «KUCJIOTHAsl Cpefiay, «ILEJIoOuHas cpefa», «HeuTpanbHas cpelnay, «ukaita pHy,
«conu», «amMop(HbIE BELIECTBA», «KPUCTAUIMYECKUE BEILECTBA», «KPHUCTAJUINYECKas
pelieTka, «MOHHAS KpUCTaJLTU4YecKast pelieTka», «aTOMHas KpHCTaUIn4YecKas
pelieTka», «MOJIEKYJSIpHas KpHCTaJUIMYecKas peleTka, «MeTajm4eckas
KpUCTANIMYECKasi  peIIeTKa», «CMECH»; KIacCU(PULIMPOBaTh CIOXKHbIE HEOpPraHMYECKUe
BEIECTBA 110 COCTAaBYy HA OKCH[bI, OCHOBAHUS, KUCJIOTBl U COJIM; OCHOBAHUS, KUCJIOTBHI U
COJIM MO PAaCTBOPUMOCTH B BOJE; KHMCIOTHI 110 OCHOBHOCTH M COJIEP’KaHMIO KHCIIOpPOAA;
ONpEeAeNATh MPUHAJIEKHOCTh HEOPTaHUYECKUX BELIECTB K OJIHOMY U3 U3YYEHHBIX KJIacCOB
(OKcHBI, JIeTy4yue BOJOPOJHBIE COECTUHEHUS, OCHOBAHUSA, KUCIOTHI, COJIM) MO (QopMmyIe;
ONMCHIBATh CBOICTBA OTAENBHBIX IPEACTAaBUTENEH OKCHJIOB (Ha TpuUMEpe BOJBI,
YIJIEKHUCIIOTO ra3a, HeralleHOW M3BEeCTH), JIETYYHUX BOJIOPOJIHBIX COEIMHEHMH (Ha mpumepe
XJIOPOBOJIOPOZla M aMMHaKa), OCHOBaHUI (Ha MpuMepe TUAPOKCHJIOB HATPHs, Kalus U
KaJbllMs), KUCIOT (Ha MpUMepe CEpHOM KUCIOTHI) U coJiell (Ha mpuMepe XJIOpUAa HaTpus,
KapOoHaTa KaiblMs, (ocdara Kaablus),0NpeaensTh BaJICHTHOCTh U CTENEHb OKUCIICHUS
AJIEMEHTOB B BEIECTBAX; COCTaBJIATH (POPMYJIbI OKCHIO0B, OCHOBAHUMN, KMCIOT U COJEH MO
BaJICHTHOCTSIM U CTETEHAM OKHUCJICHHS 3JIEMEHTOB, a TaKXKe 3apsiiaM MOHOB, YKa3aHHBIM B
TabJIMlle PacTBOPUMOCTH KHCIIOT, OCHOBAHMHM M COJIEH; COCTaBJISATh HA3BaHMSI OKCHJIOB,
OCHOBaHUM, KHUCIIOT U COJIEH; CpaBHHUBATh BAJIEHTHOCTb M CTENEHb OKHUCICHHS; OKCHIBI,
OCHOBaHHMSA, KUCJIOTHI M COJM IO COCTaBYy; HCIIOJIb30BaTh TaOJMIly PacTBOPUMOCTH IS
ONpEACIECHUsI PAaCTBOPUMOCTH BEUIECTB; YCTAHABIMBATH T'€HETUYECKYIO CBA3b MEKIY
OKCHJIOM M THJIPOKCUAOM, U Ha000pOT; MPUUUHHO-CIIEJICTBEHHBIE CBSI3U MEXKYy CTPOCHUEM
aTOMa, XUMHYECKOW CBS3bI0 M THUIIOM KPUCTAUNIMYECKOW PELIETKH XUMHYECKHX
COCIMHEHUH; XapaKTepU30BaTb AaTOMHBIE, MOJIEKYJSPHbIE, HOHHBIE METAUIMUECKUE
KPUCTAJIIMYECKHE PEUIETKH; CPely pacTBopa ¢ MOMOIIbIO IKalbl pH; mpUBOIUTE TPUMEpPHI



BEIIECTB C Pa3HBIMU THIIAMHM KPUCTAIIMYECKON PpEHIeTKH; NMPOBOIUTH HAONIOACHUS 3a
CBOMCTBaMH BEILECTB U SIBICHUSMHU, TPOUCXOISIIMMU C BEIIECTBaMU; COOIIOAATh MpaBuiia
TEXHUKU O€30MacHOCTH MpH MPOBEIECHUM HAOJIOIEHUN U OIBITOB; HCCIEI0BaTh Cpery
pacTBopa C MOMOIIBI0 WHIUKATOPOB; IKCHEPHUMEHTANIBHO Pa3InyaTh KUCIOTHI U IIEI0YH,
MOJIb3YSICh HMHJAWKATOPAMU; HCIHOJIb30BaTh IPU PEIIEHUWH PpACUYETHBIX 3a7ay IOHSATHUS
«MaccoBasi JI0Js 3JIEMEHTa B BEIIECTBE», «MaccoBas J0Jii PAacTBOPEHHOI'O BEIECTBAY,
«o0beMHast JIOJsI Ta3000pa3HOr0 BEIIECTBa»; IMPOBOJUTH PACUEThl C HCIOJIB30BAHUEM
MOHITHIA «MaccoBasi JIOJISI JJIEMEHTa B BEIICCTBE», «MaccoBas JOJs PAcTBOPEHHOIO
BEIIECTBAY, «00BEMHast OIS ra3000pa3HOrO BEIIECTBAY.
MeTanpeameTHbie pe3yJabTaTbl 00y4eHUs
VYyanuiicst 10JKEH YMETh:
COCTaBJISITh HA OCHOBE TEKCTa TaOIUIlbl, B TOM uHciie ¢ mpuMmenenueM cpencts WKT; mon
PYKOBOJICTBOM YyYHUTEJNI MPOBOAUTH OMNOCPEIOBAaHHOE HAOIIOJIEHUE; TMOJA PYKOBOACTBOM
yautensi opOpMISATh OTYET, BKIIOYAIOIIMN OINMUCAaHUE DSKCIEPUMEHTa, €ro pPe3yJbTaToB,
BBIBOJIOB; OCYIIECTBIISITh HMHIYKTHBHOE O000IIeHHE (0T E€IMHUYHOTO JOCTOBEPHOTO K
o0IIeMy BEpOSITHOCTHOMY), T. €. ONPENeNsTh OOIIHUE CYIIECTBEHHBIC MPU3HAKH IBYX W
Ooee OOBEKTOB M (UKCUPOBATh WX B (OpPME IMOHATUS WIN CYXKICHHUS; OCYIIECTBISATH
JNeNyKTHBHOE 00oO0menue (MoABeACHHE EAMHUYHOTO JIOCTOBEPHOro TMoxa  oOriee
JIOCTOBEPHOE), T. €. aKTYaJIH3UPOBATh MOHATUE WIH CYXJCHHE M OTOXIECTBISATH C HUM
COOTBETCTBYIOIIME CYIIECTBEHHbIE MPHU3HAKKW OJHOTO WU Oosiee OOBEKTOB; OMpEAeINsATh
aCHeKT Kiaccu(PHUKAIMU; OCYIIECTBIATh  KiIacCH(UKAIMIO; 3HATh M HCIOJIb30BaTh
pas3nuvHbIE POPMBI TPEICTABICHHS KIacCH(DUKAIIIH.

Tema 5. U3meHeHus, npoucxoasimme ¢ Bemecrsamu (11 9)
[TonsiTHE SIBICHUM, CBS3aHHBIX C M3MCHCHHSIMH, ITPOUCXOSIIMMHE C BEIISCTBOM. SIBJICHHS,
CBSI3aHHBIC C M3MCHEHHEM KPHCTAUIMYECKOTO CTPOCHHS BEHISCTBA MPU TOCTOSIHHOM €ro
coctaBe, — G M3 MW YecKuesBICHU s Oundeckue SBICHUS B XUMHH:

JUCTUIIIANUA, KPHUCTAJNIM3alKsiA, BbIIIApUBAHKUC WM BO3IOHKa BCHICCTB, (1)I/IJ'ILTpOBaHI/Ie n
HeHTpI/I(bYFI/IpOBaHI/IC. ﬂBJ’IeHI/IH, CBA3aHHBIC C UBMCHCHHMECM COCTaBa BCIIECCTBA, — X M M U Y
€CCKHEC pc€aximyHu. HpI/I3HaKI/I U YCJIOBHA TPOTCKAHUA XUMHYCCKHUX peaKI_II/II\/'I.

BrigeneHnue TEIIOTH U CBETA — pCaKknuu ropCHuUsl. [TousiTue 00 3K30- U OHAOTCPMHUYCCKUX

peakuusax. 3aKOH COXpaHEHMUS Macchl BellecTB. XUMAYECKUE YPaBHEHUS.
3HaueHue UHIAEKCOB U KodpduiueHToB. CocTaBieHne YpaBHEHUH XUMHUUECKUX peakuui. P
acuyeThl MO XMMHUYECKHUM YypaBHEeHHUIM. Peuenue 3a1ad Ha HaXOXKACHHUE

KOJIM4YECTBA, MaCChl HJIN o0BbeMa MMpoAYKTa pPCaKIUH IO KOJHUYCCTBY, MACCC HIIN 06’b€My
HCXOJIHOIO BellecTBa. PacueTsl ¢ MCMOIB30BAHUEM ITOHSATHUSI «aoJs», Koraga HCXOAHOEC
BCIIECCTBO [JAaHO B BHJAC pPacTBOpa C 3aJIJaHHOM MacCOBOM JOJIeH pPaCTBOPCHHOT'O BCUICCTBA
WK COACPIKUT OHNPCACIICHHYIO OJIIO an/IMeceﬁ. Peaxnmnum pa3idoXcCcHHAI.

HpeI[CTaBJ'ICHI/Ie 0 CKOPOCTH XUMHNYCCKUX peaKHHﬁ. KaTaHI/I3aTOpLI. cDepMeHTH.
Peax oI uH COCAHUWHCHMUAI . Karanutudeckue m HeKaTaIHMTHUCCKHUC pcaKkuuu,

oOpaTuMble 1 HEOOpaTUMBIC peakiMi. Pe a K MM M 3 a M e 11 € H U . P akTUBHOCTH

METaJIOB, €T0 MCIOJIb30BAHUE JIJISl POTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS PEAKITUN
MEXIy METaUIaMH M KHUCJIOTaMH, PEaKIMil BEITECHEHHUS OJTHUX METAJUIOB M3 PACTBOPOB HMX
coneit npyrumu MetauiaMmu. Peakmnuu oOMeH a.

Peakxnuu He#liTpanu3ianuu. YCIOBHUsS NPOTEKAHUS peakiyii oOMeHa B pacTBOpax

JOKOHIIa. THIODB XMMHYECKHX pPEAaKIMWH Ha NPpHUMEPE CBOWMCTB B

[0} bl. Peakius Pa3I0XKCHUA — DJJICKTPOJIH3 BOJBI. Peakuuu COCOAUHCHUA —
B3aUMOJCUCTBHE BOALI C OKCHIAMH META/JIOB M HEMETAUIOB. Y CIOBHE B3aMMOJICHCTBUS



OKCHJIOB METAJIJIOB U HeMeTaJlJIoB ¢ BoAoH. [lonaTue «ruapokcuab». Peakiun  3amerieHust
— B3aUMO/ICHCTBUE BOJIbI ¢ MeTayIaMu. Peakiiny oOMeHa — ruiposin3 BELEeCTB.
JMemoncTpanuu. [Tpumeps! hu3mveckux sSBICHUN: a) TuTaBiieHHe mapaduHa; 0) BO3TOHKA
Homa wiauM OCH30MHOW KHCIIOTHI; B) pPacTBOPEHWUE OKpANICHHBIX cojei; T) auddysus
OYLIIUCTBIX BEIIECTB C TOpsIIed JaMIo4YKyd HakaiauBaHus.  [Ipumepbl  XHMHUYECKUX
SIBJICHUI: a) TOpeHue Maruus, pocdopa; 0) B3aMOACHCTBUE COISIHON KHCIOTHI C MPaMOPOM
WM MesjoMm; B) mnonydeHue ruapokcuaa meau (II); r) pacTtBopeHue MOIy4yeHHOTO
TUAPOKCHIA B KUCTOTax; 1) B3aumojercteue okcuaa meau (II) ¢ cepuoit kucioToil npu
HarpeBaHuy; €) pa3jiokKEHHUE [IepMaHraHaTa Kajlus; *) pa3jioKeHHe MEPOKCHIa BOAOPOA C
MOMOIUIBIO TUOKCHIAa MapraHila U KaTajasbl KapTodens UiId MOPKOBHU; 3) B3aUMOJEHCTBUE
pa30aBIIEHHBIX KUCIIOT C METAJUIAMHU.

JlaGopaTtopubie onbIThl. 15. [IpokanuBanue Meau B IJIaMeHU COUPTOBKU. 16. 3amenieHue
Meau B pactBope xjopuaa meau (II) xenezom.

IIpenmeTHbIe pe3yJibTAThI 00yUYeHHs

Yyamuics A0JKEH YMETh:

UCIIONIb30BaTh TPH XapPaKTEPHUCTUKE BEIIECTB MOHATHS: <«TUCTILISIUSL», «IEPETOHKAY,
«KPHUCTAUTN3ANNS, «BBIIAPUBAHKUE», «(DHIBTPOBAHUE», «BO3TOHKA, WU CyOIMMAIIH,
«OTCTaWBaHHE»,  <«IEHTPUDYTUPOBAHUE»,  «XHUMHUECKAs  PpEaKUUs», <«XUMHUYECKOEe
YpaBHEHUE», «PEAKIUU COCAMHECHHS», «PEaKUUU pPAa3lIOKEHHs», «PEaklUuu OOMEeHay,
«peaKluy 3aMelICHMs», «PEaKIUN HEeUTpaTu3aluny», <OK30TEPMUUYECKUE PEaKIUun»,
<OHJOTEPMHYECKHE PEAKIUU», «PEaKIUU TOPECHUS», «KATAIU3aTOPbD», «PEPMEHTHI,
«o0paTUMBbIC  peaKIHM», «HEOOPATHMBIC PEAKIUH», «KATATHTHYECKUE  PEaKIUuN»,
«HEKATATMTUYCCKHUE PEaKIUN», «PsJl aKTUBHOCTH METAJIOBY», «THUAPOJIH3»; YCTAHABIINBATH
MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXIY (DU3MYECKHMMH CBOWCTBAMHU BEIIECTB U CIOCOOOM
paszeneHus cMmeced; OOBSCHATH 3aKOH COXPAaHEHHUS MacChl BEIIECTB C TOYKU 3pPEHUS
ATOMHO-MOJICKYJIIPHOTO YYCHHSI; COCTABJIATh YPABHCHUS XUMHUYECKHX PEaKIUi HA OCHOBE
3aKOHAa COXpPAHEHUS MAacCChl BEIECTB; OIMUCHIBATH PEAKIIMH C MOMOIIBIO €CTECTBEHHOIO
(pyccKOro WM pOAHOTO) SI3bIKa U SI3bIKA XUMUU; KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU
MO0 YHUCIy U COCTAaBY HMCXOJHBIX BEIIECTB U NPOAYKTOB pPEaKIHMH; TEIUIOBOMY 3 (heKTy;
HANPaBIEHUIO MPOTEKAHUs PEaKIMU; Y4YacCTHIO KaTajau3aTopa; HCIOIb30BaTh TaOIHILYy
pacTBOPUMOCTH  JUISl  ONPEIENIEHUST BO3MOXHOCTH IPOTEKAHUS peakuuid oOMeHa;
JIEKTPOXUMUYCCKUN PNl HANPSHKCHWH (AaKTUBHOCTH) METAIOB JUISI  ONIPEIICIICHHUS
BO3MOXXHOCTH TIPOTEKAHMsSI pPEaKIUii MEXIy METAJUIAMHA W BOJHBIMHU PAacTBOPAMHU KHCIIOT U
coJieli; HaOMIOMaTh M ONMUCHIBATH NMPU3HAKH W YCIOBHUS TCUCHUS XHUMHUYCCKUX PEaKIIH,
JeNaTh BBIBOJBI Ha OCHOBAHMM aHaIM3a HAOMIOACHHWM 3a JKCIEPUMEHTOM; IMPOBOJUTH
pacueTsl M0 XMMHYECKUM YPaBHEHUSM Ha HaXOXJACHHE KOJIUYECTBa, MAcChl WIH O0bema
NPOAYKTa peaklMu IO KOIUYECTBY, Macce WM OOBEMY HMCXOJHOTO BEIIECTBA; C
HCIIONIb30BaHUEM TOHATHS «IO0Js1», KOTJa MCXOJHOE BEIIECTBO JaHO B BHUJE pacTBOpa C
3aJJaHHOM MACCOBOM JI0JI€ld PACTBOPEHHOrO BEIIECTBA WJIM COJACPKHUT ONPEIECIECHHYIO TOJI0
IIpUMeECeH.

MeTranpeaMeTHbie pe3yJibTAThI 00yUeHH sl

VYyamuiicss A0KEH YMETh:

COCTaBIISITh Ha OCHOBE TEKCTa CXEMbI, B TOM YucClie ¢ npuMmeHeHueM cpencts UKT;
CaMOCTOSITENILHO  OOPMIISITH  OTYET, BKIIOYAIONIMKA ONUCAaHUE JKCIEPUMEHTa, €ro
pe3yNnbTaTOB, BBIBOJOB; HCIONB30BaTh TAaKOW BHJA  MBICICHHOTO  (MAEaTBHOTO)
MOJICTTMPOBAHUS, KaK 3HAKOBOE MOJIEIHpPOBaHHE (HAa MPUMEpPE ypaBHEHUH XUMHUYECKHX
peakiuit); pa3ianuaTh O00beM U COJAEpKaHHE TOHATHUN; pa3iIuyaTh POJOBOE M BHUOBOE
MOHSATHS; OCYHIECTBIISITh POAOBUIOBOE OTPEICICHNE TIOHITHIA.



VYyamuiicst JOKEH YMETh: CAaMOCTOSTEILHO MCIIOIB30BaTh OMOCPEI0BAHHOE HAOIIOACHUE

Tema 5. PacTBopenne. PacTBopbl. Peaknium HOHHOT0 00MeHa M OKMCJIMTEIbHO-
BOCCTAHOBHTEJIbHbIE peakiuun (16 9)
PacTBopenue Kak (GU3MKO-XMMHYCECKHUHN mpoiecc. [lorsatue o

ryaparax U Kpucramoruaparax. PacrtBopumocTts. KpuBble pacTBOPUMOCTH Kak MOJEIb
3aBUCHUMOCTH paCTBOpI/IMOCTI/I TBepI[BIX BCIICCTB oT TeMHepaTypH. HaCBIH_[eHHbIe,
HCHACBINICHHBIC U HepeCBIIJ_IeHHBIC paCTBOpr. 3Haqu1/1e paCTBOpOB JJIA HpI/IpOI[BI nu
CEJIBCKOTO X03sMcTBa. [JOHATHE 00ODIEKTPO- IUTHYECKOMN NUCCOMHUAI

U_H. OJEKTPOJUTHl W HEIJIEKTPOJIUTHl. MeXaHM3M JHUCCOLMALMA DJIEKTPOJIUTOB C
Pa3IMYHBIM XapakTepoM CBsi3U. CTENEHb AIEKTPOIUTHUYECKON aucconuanuu. CuibHbBIE U
ciabpie NeKTPOaUThl. OCHOBHBIE MOJOKEHHS TEOPUHU JJICKTPOIUTHYECCKON THCCOIUAIUH.
HNonnsie ypaBHeHHs peakuuid. Peaknnu oOMeHa, naymue 10 koHna. Kimaccudukaiuys noHOB
1 X CBOMCTBA. Kucnorp, ux kanaccudwukaimus. Jucconnamnus KUCIOT U

UX CBOMCTBA B CBETE TCOPUU DJIEKTPOJIUTHUUECKON NUCCOUMALUUA. MOJIEKYIsIpHbIE U MOHHBIE
ypaBHEHUsl peakiuil. B3aumoneicTBue KHUCIOT C METallaMH. DJIEKTPOXUMUUYECKUU Psif
HaIpSDKEHUN METAJUIOB. B3anmoencTBre KUCIIOT ¢ OKCHIaMH MeTauioB. B3aumonenicreue
KHCJIOT C OCHOBaHMSIMU — peaklusl HelTpanuzauuu. BzauMozaeicTBue KUCIOT C CONSIMHU.
Hcnonp3oBaHue TaONHIBI PACTBOPUMOCTH I XAPAKTEPUCTUKH XUMHUYECKHX CBOWCTB
KHCJIOT.

OcHoBaHudg, UX knaccudukaiui. Jucconuaius OCHOBaHUI U UX CBOWCTBA B

CBETE TEOPUHU IIEKTPOJIUTUUYECKON IuccolHanuu. B3auMoaerncTBue OCHOBAaHUM C COJISIMHU.
Hcnionb3oBanue Ta6JH/IHI)I PACTBOPUMOCTH JId XAPAKTCPUCTHKU XHUMHUYCCKHUX CBOICTB
OCHOBA- HU. B3auMojencTBre menouei ¢ OKCu1aMu HEMETAILIIOB.

Conau, X AUCCONMANKUSI M CBOMCTBA BCBETE TEOPUH DIIEKTPO- JINTUUECKON

auccouuanuu. BsaumopeilicTBue coneil ¢ MeTaylaMd, OCOOEHHOCTH JTHX peakIuil.
B3aumoneiictBue coneir ¢ comsimu. Mcmonp3oBaHue TaOJIMLBI PACTBOPUMOCTH  JJIS
XapaKTEepPUCTUKN XMMUYECKUX CBOMCTB coieidl. OOoOiieHue cBeieHud 00 oKcuaax, HX
KJIaccu(pUKaluu U CBOMCTBAX.

enernyeckue psaabp MeTannga WU HeMeTauaua. ['eHetnueckas cBiI3b

MCKAY Ki1aCCaMH HECOPraHNYCCKUX BCIICCTB.
OKHCIHNTCIbHO-BOCCTAHOBHUTEINbHELE P€aKIIHH.

OmnpeneneHue cTeneHed OKHMCICHHS M JJIEMEHTOB, OOpa3ymoIIMX BEHIECTBA Pa3HBIX
Kj1accoB. Peakumum HMOHHOrO OOMEHa M  OKUCIHTEIBHO-BOCCTAHOBHUTENIBHBIE PEAKIIHU.
OxucnuTens U BOCCTAaHOBUTENb, OKUCIEHHE UM BoccTaHOBIIeHHE. COCTaBIEHUE ypaBHEHUN
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN METOJIOM 3JeKTpOHHOro O6amanca. CBo# c T
Ba TNPOCTBH X BEIMNECTB— METAUIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE
OKHCITUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.

JemoncTpanuu. VcnplTaHue BEMIECTB W HMX PACTBOPOB Ha  AJIEKTPOMPOBOIHOCTD.
3aBUCHMOCTD DJICKTPONPOBOJHOCTH YKCYCHOM KHC- JIOTBI OT KOHIIGHTpaluu. JIBuxeHue
OKpAIlIEHHBIX MOHOB B AJICKTPUYECKOM IMoJje. B3anmopaeiicTBue NHUHKA C CEpOil, CONSTHON
kuciotort, xmopumom wmeau (II). Topenme wmaraums. BsaumopeiicTBue XjaopHOU U
CEPOBOJIOPOIHON BOJIBI.

JlaboparopHbie onbIThl. 17. B3aumonelicTBUe pacTBOPOB XJIOpUJA HATPUS M HUTpATa
cepebpa. 18. I[lomydyeHue HEpacTBOPUMOTO THUIAPOKCHIA U B3aUMOJICHCTBHE €ro ¢
kucioramu. 19. B3anmmopelcTBue KUCIOT ¢ ocHoBaHusIMu. 20. B3aumonelicTBue KUCIOT C
okcugamMu MeramioB. 21. B3auMmopeicTBue KHCIIOT ¢ MeTaaamu. 22. BzaumoneiicTBue
KHCIIOT ¢ coiiaMu. 23. B3amMmonmelicTBue nienoued ¢ kucioramu. 24. BisaumonelicTsue



MIEeJIOYE ¢ OKCHAAaMM HeMeTauioB.25. B3aumMonelcTsBue Iienoded ¢ coasaMu. 26.
[TonydyeHrne U CBOWCTBA HEPACTBOPHMBIX OCHOBaHMiA. 27. B3ammozeicTBHE OCHOBHBIX
OKCHUIIOB C KuciHoTamu. 28. BszanmmozelcTBHE OCHOBHBIX OKCHIOB C  BOJOM.
29.B3anMoneicTBHE KUCIOTHRIX OKCUIOB ¢ Ineiaodamu. 30. B3auMmonelcTBrEe KUCIOTHBIX
OKCHIOB ¢ Bomo#. 31. B3aumMozeiicTBue coyiel ¢ kuciaoTaMu. 32. BzaumMongelicTBrue cojiel ¢
menouamu. 33. B3aumopeiictBue coneil ¢ consamu. 34. BzaumoeiicTBue pacTBOpoB coJlel ¢
METajIaMM.

[Tpaktnueckas pabora 4 «l'eHeTMdeckas CBS3b MEXKIYy OCHOBHBIMH  KJIaccaMu
HEOPraHUYECKUX COCIMHEHUI

IIpenmeTHbIe pe3yabTaThl 00yUeHUs

VYyanuiicst 10JKEH YMETh:

WCIOJIb30BaTh MPU  XapaKTEpUCTUKE MPEBpPALICHUM BEIIECTB TMOHSITHSA: «PacTBOPY,
«QIJICKTPOJIMTUYECKAS  JTUCCOLMAIUA», «JICKTPOIUTHI), «HEDJICKTPOJIUTBDY, «CTEIECHb
JIUCCOITUAIIUNY, «CUITBHBIE JIEKTPOIUTHDY, «CIA0bIe SJIEKTPOIUTHI», «KATUOHBI», «QHUOHBDY,
«KHUCJIOTBI»,«OCHOBAHUS», «COJIN», «HMOHHBIE PEAKIUU», «HECOJe0Opa3ylolIre OKCHIbI»,
«COoJIe00pa3yIoIINe OKCH/IbI», «OCHOBHBIC OKCHJIbI», «KHUCIIOTHBIC OKCHIIBI», «CpPEIHUE
COJIM», «KHCIBIC COJIN», «OCHOBHBIC COJIHM», «TCHETUYCCKUU PSI», «OKUCIUTECIHHO-
BOCCTAHOBUTEIIbHBIE  PEAKIMU», «OKHUCIUTEIb», «BOCCTAHOBUTEIbY», «OKHUCICHUEY,
«BOCCTAHOBJICHHE»; OIIMCHIBaTh PACTBOPEHHE KaK (PU3MKO-XUMHUYECKHH  IIPOLECC;
WUTIOCTPUPOBATh ~ MpPUMEPAMU  OCHOBHBIC ITOJIOKEHHUSI TEOPUM  DICKTPOJUTHUYECKON
JTUCCOLMAIIMU; TEHETHMYECKYI0 B3aMMOCBSI3b MEXAY BelleCTBaMH (IIPOCTOE BELIECTBO —
OKCHUJT — THUIPOKCHUI — COJIb);XapaKTepU30BaTh OOIIME  XUMHUYECKHE  CBOMCTBA
KHUCJIIOTHBIX M OCHOBHBIX OKCHJIOB, KHCJIOT, OCHOBaHHH M COJIeH C MO3UIUA TEOpUU
ANEKTPOIUTUYECKON TUCCOIMAIUH; CYIIIHOCTh JIEKTPOJMTHUECKOM JIUCCOIMAIUUA BEIIECTB
C KOBAJEHTHOW NOJSIPHOM M HMOHHOW XHMMHUYECKOW CBSA3bIO; CYHIIHOCTH OKHCIWTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN; TNPUBOAUTH NPUMEPHl PpEAKIUH, MOATBEPKIAIOIINX
XMMHYECKHE CBOMCTBA KHCIOTHBIX M OCHOBHBIX OKCHJOB, KHCJIOT, OCHOBAHUH U COJIEH;
CYyILIECTBOBAaHUE B3aMMOCBA3M MEXKJIY OCHOBHBIMHM KJIACCAMH HEOPTraHUYECKHX BELIECTB;
KIACCU(UIIMPOBATh XUMHYECKHE pEaKIHH TI0 <«U3MEHEHUIO CTEeTNeHeW OKHCIICHUS
DIIEMEHTOB,  OOpa3yIOIUX  pearupyroluMe  BEHIecTBa»;  COCTaBIATh  ypaBHEHUS
AIEKTPOIUTUUECKON JTUCCOLUAIIMMA KUC- JIOT, OCHOBAaHUN U COJIEH; MOJIEKYJISIPHBIC, TTOJTHBIC
U COKpaIleHHbIE HOHHBIE YpPAaBHEHHUS PEAaKIUA C YYaCTHEM DJJIEKTPOJUTOB; YpaBHEHUS
OKHCITUTEIHFHO-BOCCTAHOBUTENFHBIX PEAKIUN, UCIOJIB3Ysl METOJ JJIEKTPOHHOTO OajaHca;
YpaBHEHUS PEAKIMNA, COOTBETCTBYIONIUX IOCIIEI0BATEILHOCTH («IIETIOUKE) MpEeBpaIieHnui
HEOPraHWYECKUX  BEIIECTB  PAa3jMYHBIX  KJIACCOB;  ONPENENSATh  OKHUCIUTEIb U
BOCCTAHOBHUTENIb, OKHCICHHE W BOCCTAHOBJICHHE B OKHCIHUTEIbHO-BOCCTAHOBUTEIHHBIX
peakuMsaxX; yCTaHaBIMBAaTh MPUYMHHO-CIEACTBEHHBIE CBSI3M: KJACC BEIIECTBA —
XUMHYECKHE CBOWCTBAa BEIIECTBA; HAOMIOAATh W  ONHUCHIBAaTh PEAKIHH  MEXIY
AJIEKTPOJIUTAMU C TIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WM POJHOTO) sI3bIKA M S3bIKA
XUMHUU; TIPOBOJIUTH OTMBITHI, MOJATBEPIKIAIOIINE XUMUUECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPTaHWYECKHUX BEIIECTB.

VYyamuiicss A0KEH YMETh:

oOpamarecsi ¢ IlaboOpaTOpHBIM OOOpYIOBaHHMEM U HarpeBaTelbHBIMU MpPUOOpaMH B
COOTBETCTBUHU C TMpaBUJIAMH TEXHHUKH O€30MaCHOCTH;BBINONHATh MPOCTEHUININE MPHEMBI
oOpairieHust ¢ J1abOpaTOPHBIM 00OPYIOBaHHEM: JTAaOOPATOPHBIM INTATUBOM, CIHUPTOBKOW;
HaOII0/1aTh 32 CBOMCTBAMHU BEIIECTB M SBJICHUSMH, TIPOUCXOISIIIMNMU C BEIIECTBAMU;
MeTtanpeameTHsblie pe3yJabTaTbl 00y4eHU sl

Yyamuiicss A0KEH YMETh:



JiefaTh MOMETKH, BBIINMCKH, LMUTUPOBAHME TEKCTA; COCTABIATH JOKJIAMI;COCTABIATh Ha
OCHOBE TeKcTa rpaduku, B TOM umcie ¢ npumeHenueM cpeacts MKT;BnaneTs Takum BUIOM
U3JI0KEHUS TEKCTA, KaK pacCyKJI€HHE; UCII0JIb30BaTh TAKOM BU MBICJIEHHOTO (ME€aIbHOTO)
MOJICIUPOBaHMs, KaK 3HAKOBOE MOJEIUpOBaHHE (Ha IpUMEpe YpaBHEHUH peakiuii
JIMCCOLIMALINY, MOHHBIX  ypaBHEHMH  peakuuii, NOJIypeakUuid  OKUCIIECHUS-
BOCCTAHOBJIEHMS);pa3IM4aTh  KOMIIOHEHTBhl  JIOKa3aTelbCTBAa  (TE3UC, apryMEHTHl U
(bopMy 10Ka3aTEIbCTBA);OCYILECTBIATH IPSIMOE HHAYKTUBHOE JOKA3aTeIbCTBO.

Yyamuics A0JKEH YMETh:

OIpENEsATh HCXOAd U3 y4eOHOI 3amaud HEOOXOJUMOCTh HENOCPEACTBEHHOTO HIIH
OIIOCPEI0BAaHHOI'0 HAOJIIOIEHUS;CAMOCTOSITEILHO (POPMHUPOBATH IPOrPAMMY FKCIEPUMEHTA.

COJAEPKAHUE IMPOI'PAMMBI 9 kaacc
(2 4 B HEHEIIO, BCETO 68 4.)

Tema 1. OBILIAS XAPAKTEPUCTUKA XMMUYECKHUX DJIEMEHTOB U
XUMWYECKUX PEAKIIAN. (7uacos)

Ilepuoouueckuti  3akon u  Ilepuoduueckas  cucmema  XUMUYECKUX  DJIEMEHMO8
.U Menoeneesa B cBeTe ydeHUS O CTPOCHHM aTOMa, MX 3HaueHUe. XapaKTepHCTHUKa
AJIEMEHTA IO €ro MoJoXeHUI B llepmoandeckon cucreme XUMuU4Yeckux 3neMeHToB J[. U.
MenpneneeBa. CBolcTBa OKCHAOB, KHUCJIOT, OCHOBaHMM M COJEH B CBET€ TEOPUHU
ANEKTPOJIUTUYECKON AUCCOLHUALMH U OKUCICHUS-BOCCTAHOBIICHUS.

l'enemuueckue padet memania u Hememasia. XapakKTepUCTHUKA XUMUUYECKOTO JIEMEHTA 10
KHCJIOTHO-OCHOBHBIM CBOMCTBaM 00pa3yeMbIX UM COEIMHEHUH.

Ilonsamue o nepexoonvix snemenmax. AmdorepHocTh. ['eHeTUUECKUH P IEPEXOTHOTO
anieMeHTa. AMQOTEpHbIE OKCHJIbI M THUIAPOKCHUIbl. XHMMHUYECKas OpraHu3alus HPHUPOJBIL.
Xumnueckue peakuuu. CKOpoCTh XMMUYECKUX peakiuu . KatanuzaTopsl 1 KaTanus.
Nemoncrpanun. Pazmmanasie ¢opmer Tabmuer JI. WM. MenneneeBa. Mojmenn aTtomoB
31eMeHTOB 1—3-ro mepuonoB. Mojenb CTpOEHHS 3eMHOro Iapa (MOMepedyHbId paspes).
3aBUCHUMOCTb CKOPOCTH XHWMHUYECKOM peakluu OT MPUPOJbl pEearupyrouux BeEIIECTB.
3aBUCUMOCTh CKOPOCTHM XMMHYECKOM pEaklMH OT KOHLIEHTPALUU PEArupyroliux BELIECTB.
3aBUCHUMOCTh  CKOPOCTM XMMHUYECKOW peakuud OT IUIO@AAM  COINPUKOCHOBEHUS
pearupyonux BemecTB («KUISIUN CI0i»).
3aBUCHUMOCTh CKOPOCTH XMMHUYECKOM peakiuu OT TEeMIEpaTyphbl pearu pyroIMX BeEIIECTB.
I'omo-

TeHHBIN U reTeporeHHbli kaTanu3bl. DepmMeHTaTuBHBIN KaTanu3. Hruduposanue.
JlabopaTopHusblie onbIThl. 1. [lonydeHne ruipokcuaa NUHKA U UCCIEIOBAHUE €r0 CBOMCTB.
2.

MopenupoBanue noctpoeHus llepuomgmyeckoi cucrembl XUMUYeCKuX anemMeHTtoB I WM.
Menne-

neeBa. 3. 3amerieHue xene3oM Meau B pactBope cyinbparta meau (II). 4. 3aBucumocth
CKOPOCTH

XUMUYECKON PEaKIUU OT MPUPOJBI PEarupyrolluX BEIIECTB HA IPUMEPE B3aUMOACUCTBUSA
KHUCIIOT C MeTaJulaMH. 5. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peaklMH OT KOHLEHTpaluu
pearu- pymOIUX BEIIECTB HAa IPUMEPE B3aMMOJEHUCTBHUSA LUHKA C COJIIHOW KHUCIOTOH
Ppa3JIMYHON KOHUEHTpAL1H.

6. 3aBUCUMOCTb CKOPOCTM XHMHUYECKOM pEaKkIMM OT IUIOLAJAH COINPUKOCHOBEHUS
pearupyromumx

BellecTB. 7. MoaenupoBaHnue «KUISIIETO cIos». 8. 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
peak-

UM OT TEMIIEpaTyphbl PEarupyroLIuX BELIECTB HA MPUMEpPE B3aUMOICHCTBUA OKCUAA MEIU
D) c

pacTBOPOM CEpHOM KHCJIOTHl pa3IndyHOM TeMmriepaTypbl. 9. Pa3snoxenume mnepokcuaa
BOJIOpoJia ¢ momoulbio okcuaa mapranna (IV) 10. OOnapykeHHe KaTanasbl B HEKOTOPBIX



NUIIeBBIX MpoaykTax. 11. VHruOupoBaHue B3aMMOJEHCTBUS KHUCIOT C MeETalaMu
YPOTPOIIHOM.
IIpenmeTHbIe pe3yabTaThl 00y4eHUs
VYuamuiicst JOJKEH ymems.
-MCMOJIb30BaTh MPU XapaKTEPUCTUKE MTPEBPAILCHHUI BEIIECTB NOHATHUS: «(XUMHUYECKAs pEeaK-
[US», «PEAKINH COCAMHCHUS», «PEAKIUU PA3JIOKCHUS», «PEAKIUU OOMEHA», «pPEeaKiuu
3ame-
HICHUS», «PEAKIUU HEUTPATU3ALUNY, «IK30TEPMHUUECKUE PEAKIIUNY, «IHTOTEPMUUYECKUE Pe-
aKLUN», «0OpaTUMBbIe peakluny, KHEOOPaTUMBIEC PEAKIIUNY, «OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUN», «TOMOTCHHBIC PEAKIIMIY, «I€TEPOTEHHBIE PEAKIIUNY, «KaTa-
JUTUYECKUE PEAKIUIY, KHEKATaJTUTHUECKUE PEAKII, «TEIIOBOH 3(pPeKT XuMudeckoi pe-
AKIIMN», «CKOPOCTh XUMUYECKON PEaKIIUN», «KaTalIu3aTop;
-XapaKTeprU30BaTh XMMUYECKUE dJIEMEHTHI 1-3-r0 nepruo10oB 1o ux nonoxenuto B [lepuonu-
YECKOM CUCTEME XUMHUYECKHX 3J1eMeHTOB /.- M. MenaeneeBa: XMuMUUYECKUI 3HAK, MOPSAIKO-
BBII HOMED, NIEPUOJI, TPYyIIIa, HOArPYIIA, OTHOCUTEIbHASA aTOMHAsl Macca, CTPOCHUE aTo Ma
(3apsiz siapa, YKCIIO IPOTOHOB M HEMTPOHOB B sJIpe, 00I1I€e YUCIIO AIEKTPOHOB, pacipeelie-
HUE JIEKTPOHOB 10 AJIEKTPOHHBIM CIJIOSIM, IPOCTOE BEIIECTBO, (hopMyria, Ha3BaHHUE U TUI
BBICIIETO OKCHUJIA ¥ TUJIPOKCHUIA, JIETYUYEro BOJIOPOJHOTO COCTUHEHUS ([ HEMETAIIIOB));
-XapaKTepru30BaTh O0IIMEe XUMUYECKIE CBONCTBA aM(POTEPHBIX OKCUIOB U THIPOKCHJIOB;
-IIPUBOJIUTH MIPUMEPHI PEAKIIHH, MOATBEPKAAIOIINX XUMUIECKHUE CBOMCTBA aM(POTEPHBIX OK-
CUJIOB Y TUJIPOKCHUJIOB;
-J1aBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIIUHN 10 YUCTY U COCTABY UCXOIHBIX BEIIECTB U
OPOAYKTOB pEaKIMH; TerioBoMy d¢(deKTy; HampaBlIeHUIO TMPOTEKaHUS peaKluu;
HU3MEHEHUIO
CTENEHEN OKHCJIEHUSI 3JIEMEHTOB; arperaTHOMY COCTOSIHUIO MCXOJIHBIX BEILIECTB; Y4aCTHUIO
Ka-
Taau3aTropa;
-O0BSICHIThP W TPHBOJUTH TPUMEPHl BIMSHHUS HEKOTOPhIX (akto poB (Tpupona
pearupyroummx
BEIIIECTB, KOHIICHTPAIIUS BEIIECTB, JaBlIeHNE, TEMIIEpaTypa, KaTajau3aTop, IOBEPXHOCTh CO-
MIPUKOCHOBEHUS PearupyroIiX BEIIECTB) HA CKOPOCTh XUMUYECKHUX PEaKIIHii;
-HaOIOaTh W ONHUCHIBATH YpPaBHEHHUS pEaKIUHA MEKIy BEHIECT BaMHU C IOMOIIBIO
€CTECTBEH-
HOTO (PYCCKOT'O UJTM POJTHOTO) SI3bIKA U A3BIKA XUMHH;
-IPOBOJIUTH OTBITHI, TOATBEPKIAIONINE XUMUYECKHE CBOWCTBA aM(OTEPHBIX OKCHUIOB U
TUI-
POKCHJIOB; 3aBHUCHUMOCTh CKOPOCTH XHMMHYECKOM peakluu OT pPa3IuyHbIX (HaKTOPOB
(mpupona
pearupyromux BelleCTB, KOHLUEHTpalsl BEIIECTB, JaBJICHUE, TEMIlepaTypa, KaTaiau3arop,
mo-
BEPXHOCTh CONPUKOCHOBEHHUS PEAarupyroluX BEIIECTB).
MeTtanpeameTHblie pe3yabTaTbl 00y4eHHU sl
Yyamuiics A0JKEH ymems.:
-OIPEACIISTh 1eJIb YI€OHOU e TETHFHOCTH C TIOMOIIBIO YUUTENSI U CAMOCTOSTENIbHO, UCKATh
CpEIICTBA €€ OCYIIECTBICHHUsI, paboTasl Mo TIIaHy, CBEPATh CBOU JACHCTBHUS C LIENbIO U PU
HEO0OXOAMMOCTH UCTIPABIISATH OIIMOKHU C TIOMOIIBIO YYUTEIS U CAMOCTOSITEIBHO;
-COCTaBJISATh AaHHOTALIMIO TEKCTA;
-CO3/1aBaTh MOJIETM C BBIACIICHHEM CYIIECTBEHHBIX XapaKTEPUCTHK OOBEKTa |
MIPEICTABICHUEM
UX B IPOCTPAHCTBEHHO-TpapUUeCcKON MM 3HAKOBO-CUMBOJIMYECKOH (popme;
-OMpeNIeNsITh BUABI Ki1accudukaimu (€CTECTBEHHYIO U UICKYCCTBEHHYIO);
-OCYIIECTBIISITh TIPSIMOE JIEYKTUBHOE JOKA3aTEILCTBO.

TEMA 2. METAJUIBI (17 yacoB)
Hlonoswcenue memannoe 6 Ilepuoouueckoit cucmeme xumuueckux rnemenmos /l. H.
Menoeneesa.



Mertannudeckasi KpUCTaNIMYECKasi pelIeTKa M MEeTaJUIMYeCcKasi XUMHUIecKas CBs3b. OO01iue
dusnueckue cBoiicTBa MeTauioB. CIutaBbl, MX CBOMCTBA M 3HAUYCHHE. XMMHYECKHE CBOMCTBA
Me-

TaJUIOB KaK BOCCTAHOBUTENIEH, a TAKXKE B CBETE UX MOJOXKEHHS B JJIIEKTPOXUMUYECKOM PSITY
HarnpspkeHuH MmeTtaiuioB. Kopposust mMeTaimioB M crmocoObl 0opbObI ¢ Hel. MeTtamibl B
pUpPOJIE.

OO0m1ure crnocoObl UX MOJTYYCHHS.

Oo6wan xapakmepucmuka wenounvix memannos. Merauisl B npupoze. Oouue croco-

O0bl ux mnomydenus. Crtpoenue aromoB. lllenounble MeTamabl — MPOCTHIE BEILIECTBA.
Baxwueiimue

COCTMHEHUS IIETOYHBIX METAJIJIOB — OKCH/bI, TUAPOKCHUIBI U COJH (XJIOPUIbI, KAapOOHATHI,
cynb(haThl, HATPATHI), UX CBOWCTBA M MPUMEHEHHWE B HAPOJHOM Xo3siicTBe. KamuitHbie
ya00peHUsI.

Oowan xapakmepucmuka 31emenmog 2naenoit noozpynnut 11 zpynnpl. CTpoeHue aToMOB.
[[{erouHO3€eMeENbHBIE METAILIBI — MPOCTHIE BELIECTBA. BakHelne coeAMHEHUs NIEI0YHO-
3eMENbHBIX METAIJIOB — OKCHJIBI, TUAPOKCUABI M COJIM (XJIOPHUABI, KapOOHATHI, HUTPATHI,
cynbdatsl, pocharel), UX CBOMCTBA U MPUMEHEHHE B HAPOTHOM XO35HCTBE.

Antomunuit. CtpoeHue atoMa, GU3MYECKUE M XUMUIECKIE CBOHCTBA MPOCTOTO BEIIECTBA.
CoenuHeHus aqlOMUHUS — OKCHUJ U THUA-POKCHJ, UX aMPoTepHbIi xapakrep. Baxueiiiue
COJIH

antoMuHus. [I[puMeHeHre amtOMUHUS U €r0 COeTMHEHUI.

Kenezo. CtpoeHue atoMa, GU3HYECKHE U XUMUICCKUE CBOMCTBA MPOCTOro BemecTa. [ eHe-
thuueckue psaapl Pe2+ u Pe3+. Baxuelmme conu xeneza. 3HAYEHUE Kelie3a M €ro
COCMHEHU I

JUIS1 IPUPOABI U HAPOJHOTO XO35MCTBA.

JMemoncTpanuu. OOpa3ibl IMIETOYHBIX UM IICJIOYHO3EMENbHBIX MeTauioB. OOpasibl
CILJIaBOB.

BzaumopeiicTBue HaTpus, JIUTUSA U KAJIbLUSA C BOAOW. B3aumMoaencTBue HATpUsL U MarHus ¢
KHC-

JoposioM. BzaummopeicTBue MetaiuioB ¢ HeMmetauiamu. [lomydeHue ruIpoKCUIOB Kejes3a
(1) u

().

JlaboparopHble onbIThl. 12. B3auMmoaeicTBue pacTBOPOB KUCIOT M COJIEM ¢ MeTallJlaMu.
13.

O3nakomieHue ¢ pynamu xkene3a. 14. OkpallluBaHWe IIJIJAMEHU COJIIMH LIEJIOYHBIX
MetayioB. 15. ITlomyueHue ruapokcuja Kaubliusg W HUCCIEAOBAHHUE €rocBOMcTB. 16.
[lonyyeHnue rugpokcuaa alalOMUHUS U HUCCIEJOBaHUE €ro CBOMCTB. 17. B3ammopeiicTBue
xeinesa ¢ consiHoi kucnotoil. 18. Ilomyuenue ruapokcunos xenesa (1) u (III) u uzyuenue
UX CBOWCTB.

IIpakTuyeckne padorsl. 1. Pemenne skcnepuMeHTANBHBIX 33]1a4 Ha paclio3HaBaHUE U TI0-
JTy4YE€HUE COEAMHEHUN METaIJIOB.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

Yyamuiics A0JKEH ymems.:

-HCTIOJIb30BaTh MPU XaAPAKTEPUCTUKE METAUIOB U HMX COCIUHEHUN TOHSTHS: «METaUIbD»,
«pAl AKTUBHOCTU METAIJIOBY», «UIEJIOYHBIE METaJUIbl», «ILEJIOYHO3EMENIbHbIE METALIb,
WCIIOJIH30BATh UX MPU XaPAKTEPUCTUKE METAJIIOB;

-laBaTh XapaKTEPUCTUKY XHUMHUYECKUX DJEMEHTOB-METAUIOB (IIEJIOYHBIX METAIIOB,
MarHus,

KaJIbLIMS, AIFOMUHMUS, JKeJie3a) M0 UX MOJI0KeHUI0 B [leproauyeckoit cucteme XMMUYECKUX
anemenToB JI. V1. MenzeneeBa (XuMHUYeCKUi 3HaK, OPSAAKOBBIA HOMEp, IEPH O], TpymIa,
MOATPYIINa, OTHOCUTENIbHASI aTOMHAsI Macca, CTPOCHHUE aToMa (3apsij SApa, YUCIO IPOTOHOB
Y HEHTPOHOB B sJIpe, OOIIEe YHUCIIO SIIEKTPOHOB, PACIIPEACIICHUE YJICKTPOHOB TI0 AJIEKTPO H-
HBIM CJIOSIM), TIPOCTOE BEIIeCTBO, (opmysia, Ha3BaHME W THUI BBICIIETO OKCHUAA U
TUAPOKCHUIA);

-Ha3bIBaTh COCIMHEHUSI METAJUIOB U COCTaBIIATh MX (DOPMYIIBI IO HA3BAHHUIO;



-XapaKTepU30BaTh CTPOCHHE, 00ITHEe PUINIECKUE U XMMUYECKHE CBOMCTBA IMPOCTHIX
BEIIECTB-METAJIJIOB;

-00BSICHATH 3aBUCUMOCTb CBOMCTB (MJIM MPEICKa3bIBaTh CBOMCTBA) XMMHUYECKUX JIEMEHTOB-
METaJUIoB (pajnyc, METAJUIMUYECKUE CBOMCTBA 3JIEMEHTOB, OKMCIUTEIbHO-BOCCTAHOBUTEIb-
HBIE CBOMCTBA DJIEMEHTOB) U 00pa3yeMbIX HMH COSTUHEHUN (KHCIIOTHO-OCHOBHBIE CBOMCTBA
BBICIIMX OKCHJIOB U THAPOKCUJIOB, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA) OT MOJIO-
>kenus B [lepronnueckoit cucreme xumuueckux anemeHToB . Y. Menneneena;
-OMHUCHIBATh OOIIME XUMUIECKIE CBOMCTBA METAJIJIOB C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO
WJIM POJHOTO) SI3bIKA U SI3bIKA XUMHUU,

-COCTaBJISATh MOJICKYJISIPHBIC YPABHEHUS PEAKIIUNA, XapaKTEPU3YIOIINX XUMUYECKUE
CBOMCTBaA

METaJVIOB U UX COCIMHEHUM, a TAK)KE AJICKTPOHHBIC YPABHEHUS IIPOLIECCOB OKUCIICHUS-
BOCCTAHOBJICHUS; YPaBHEHUS JICKTPOJUTHICCKON TUCCOIUAIINH; MOJIEKYIISIPHBIC, TIOJIHBIC U
COKpAIlICHHbIC HOHHBIC YPAaBHEHUSI PEAKIINI C yHaCTHUEM JIEKTPOIUTOB;

-yCTaHaBIIMBAaTh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKy CTPOCHHEM aTOMa, XUMUYECKON
CBSI3bI0, THIIOM KPUCTAJUTMYECKOM PEIIECTKH METANIOB ¥ X COCTUHEHHH, UX OOIUMU
buzmnye-

CKMMH U XUMHYECKHUMH CBONCTBAMU;

-OIHCHIBATh XMMHUYECKHE CBOMCTBA IEIOUYHBIX U IIEJIOYHO3EMEILHBIX METAIOB, 4 TAKIKE
ATIOMUHMS U JK€JIe3a U UX COCIMHEHUM C MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO ) sI3bIKA U
SI3bIKA XMMHUU;

-BBINOJHATD, HAOIIOAATH M ONUCHIBATH XUMUYECKUN SKCTIEPUMEHT 110 PACTIO3HABAHUIO BaX-
HEUITUX KATHOHOB METAJIOB, THIPOKCHUINOHOB;

-3KCIEPUMEHTAIBHO UCCIEA0BATh CBOMCTBA METAVIOB U UX COCIMHEHUM, peIaTh
SKCTIIEPUMEHTAIBHBIC 3a/1a4U 110 TeMe «MeTauiby;

-OIUCHIBATh XUMUYECKUM SKCTIEPUMEHT C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO HIIH
POJIHOTO)

SI3bIKA U SI3bIKA XUMUH;

-IIPOBOJUTH PACUYEThI 0 XUMUUYECKUM (HOpMyJIaM U ypaBHEHHUSIM PEaKIIMii, TPOTEKAOIIUX C
Y4acCTHEM METAJLJIOB U UX COSAUHEHUN;

-o0pamiarbes ¢ 1a00paTOpHBIM 000PYIOBAHUEM U HArpeBaTEIbHBIMU MPUOOPaMH B
COOTBET-

CTBUU C NMPaBUJIAMH TEXHUKHU 0€30MaCHOCTH;

-Ha0JI0/1aTh 3a CBOMCTBAMHU METAJUIOB U UX COCIMHEHHUM U SBICHUSIMU, IPOUCXOSIIUMHU C
HHUMU;

-OIMUCHIBATh XUMUYECKHUH SKCIIEPUMEHT C TIOMOIIBIO0 €CTECTBEHHOTO (PYCCKOTO MITH
POJIHOTO) SA3BIKA U S3bIKA XUMHH,

-JIeTIaTh BBIBOJIBI IO pe3yJibTaTaM MPOBEACHHOTO SKCIIEPUMEHTA.

-IIpoBOaUTE pacyeTsl MO XUMUUYECKUM (HOpMYIJIaM U ypaBHEHHUSIM PeaKIIHii, TPOTEKAOIIUX C
y4acTHEM METAJIOB U UX COSIUHEHUH.

MertanpeameTHble pe3yJbTaThbl 00y4eHUs

Yyamuiics A0JKEH ymems.:

-paboTaTh MO COCTABJIEHHOMY ILJIaHY, UCIOJIb3YS Hapsly C OCHOBHBIMH U JJOTIOJTHUTEIbHBIE
cpezcTBa (CIIPaBOYHYIO JINTEPATYPY, CIOXkKHBIE TPpUOOPSHI, cpenctsa UKT);

-C IOMOUIBIO YUUTEJI OTOMPATh JUIsl pelIeHUs yUeOHBIX 3aa4 HEOOXOAUMbIE CIIOBAapH, SH-
LUKJIONEUH, CIIPABOYHUKH, DJICKTPOHHBIE JUCKH;

-COMNOCTAaBJISATh M OTOMPATh HHPOPMAIIHIO, MTOTYUEHHYIO U3 Pa3IMUHbIX UCTOYHHKOB (CI0Ba-
PH, SHIMKIIONIEIUH, CIIPAaBOYHUKH, DJIEKTPOHHBIE TUCKH, CETh MIHTEpHET);

-NpeACTaBATh UHGOPMAIUIO B BUJIE TaOJIHII, CXEM, OTIOPHOI'O KOHCIIEKTa, B TOM YHCJIE C
npuMmeHenneM cpeacts UKT;

-0(hOpMJISITH CBOM MBICIIU B YCTHOM U MUCbMEHHOM Peu C Y4ETOM CBOMX YUEOHBIX U KHU3-
HEHHBIX PEYEBBIX CUTYAIlUil, B TOM 4ucIie ¢ npuMeHeHueM cpeacts UKT;

-COCTABJIATH PELICH3UIO Ha TEKCT;

-OCYIIECTBJIATH JOKA3aTeIbCTBO OT IPOTUBHOTO;



-OMpeNIeNsITh, UCXO/Is U3 Y4eOHOH 3a7a9u, HEOOXOANMOCTh UCTIONh30BAHUS HAOTIOICHIS
W
JKCIEPUMEHTA.

IIpakTukym 1. CBolicTBa MeTa/UIOB U X COCUHEHHIA.
1.OcymiecTBneHne MENOYKH XUMHUYECKHUX MpeBpaiieHuid. 2. [lonyyenue u cBorcTBa
COEIMHEHUI METAJUIOB. 3. DKCIIEpUMEHTAIIbHBIE 3a/1a4M 110 PaCIO3HABAHUIO U TIOJYyYEHUIO
COEIMHEHUI METAaJIOB.

IIpeaMeTHbIE pe3yJbTaThl 00yUeHUsI

VYyanuiicst 10JKEH ymems:

-oOpamarbcsi ¢ 1a00paTOpHBIM O0OpPYIOBAaHMEM H HarpeBaTelbHBIMU TpHOOpaMU B
COOTBETCTBUHU C MPaBUIIAMH TEXHUKHU 0€30M1aCHOCTH;

-Ha0JIIOAaTh 32 CBOMCTBAMHM METAJIJIOB U UX COCIUHEHUH U SBICHUSAMH, IPOUCXOISAIIUMH C
HUMU;

-OIMUCHIBAaTh XMUMHUYECKUN SKCIEPUMEHT C IMOMOIIBI0 €CTECTBEHHOrO si3blKa (PYCCKOI0) U
A3bIKA XUMUU;

-JIeJIaTh BBIBOBI 10 pe3yJibTaTaM MPOBEACHHOTO SKCIIEPUMEHTA;

MeTanpeameTHbie pe3yJabTaTbl 00y4eHUs

-Yyamuiics TOMHKEH YMETh OMPEesITh, UCXO0/s U3 y4eOHOM 3a1auu, HEOOXOAMMOCTh
MCIIOJIb30BaHUs HAOMIOICHHS WITU SKCIIEPUMEHTA

TEMA 3. HEMETAJLJBbI (30 gacos)
OO01as XxapakTepuCTHKa HEMETAJIOB: ToJ10’keHue B [lepuonnueckoil cucreme XUMHUECKUX
anemeHnToB J[. 1. MenneneeBa, 0cOOEHHOCTH CTPOCHHUS aTOMOB, 3JIEKTPOOTPULIATETIHLHOCTh
(30)
KaK Mepa «HeMEeTATMYHOCTHY, paa J0. Kpucramiueckoe cTpoeHne HEMETaIOB —
MIPOCTBIX
BeniecTB. AyuioTponus. dusznueckue cBoiicTBa HeMeTaIoB. OTHOCUTEILHOCTD MOHSITUN
«me-
Talll» U «KHEMETaJlD».
Boaopoa. [Tonoxxenue Bogopoa B [lepuoanueckoi cucreMme XuMHIECKUX eMeHToB Jl. U.
MenneneeBa. CTpoeHue aroma u MoJieKyibl. DU3ndeckre U XUMHYECKHUe CBOICTBa
BOJIOPO/a,
€ro MnoJlyueHue U NpUuMEeHEHHE.
Bopa. Ctpoenue monekyinbl. Bogoponnas xumuueckas cBs3b. @usnueckue cBoiicTBa BOJBI.
AHomanuu cBOicTB BOJbL. [ uapodunbabie U TuApodoOHbIE BeleCTBA. XUMHUECKHE
CBOMCTBA
Bo/bI. KpyroBopoT Bojibl B ipupoze. Bogoouncrtka. Aspaiius Boabl. beiToBbIe (GDUIBTPEIL.
MuH e-
palibHbIe BOJbI. JIMCTUIIIMPOBAaHHAS BOJIA, €€ MOTYYeHHE U TPUMEHEHHUE.
O0mas xapakTepucTHKa rajoreHoB. Ctpoenue aToMoB. [IpocTsie BeliecTBa 1 OCHOBHBIE
COEZIMHEHUS TaJloreHoB, ux cBoiictBa. KpaTkue cBenenus o xyope, 6pome, ¢prope u ifoze.
IIp u-
MEHEHHUE TaJIor€HOB U UX COSAMHEHUI B HApOJAHOM XO3sIHCTBE.
Cepa. CtpoeHue aToMa, aJlJIOTPOINS, CBOMCTBA U MPUMEHEHNE POMOMYECKOH CEpHI.
Oxkcuabl
cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npuMmeHeHue. CepHasi KUCIOTa U €€ COJIH, UX
pUMEHEeHHEe B HApOJHOM X03sicTBe. [Ipon3BOICTBO CEpHON KUCIIOTHI.
A3zot. CTpoeHue aToma U MOJIEKYJIbl, CBOMCTBA MTPOCTOTO BellecTBa. AMMHAaK, CTPOCHHUE,
CBOICTBa, MoNyueHue u npuMeHeHue. Comm aMMOHUS, UX CBOICTBA U ipuMeHeHne. OKCUabl
aszora (II) u (IV). AzoTHas kucioTa, €e CBOMCTBA M MpUMEeHeHHEe. HUTpaThl 1 HUTPUTHI,
npobiie-
Ma WX COJIEpP)KaHMS B CEIHCKOXO035MCTBEHHON TPOYKITMU. A30THBIE yTI0OpEHHUS.
®ocdop. CtpoeHue aToma, aJNIOTPOIHUS, CBOICTBA 6e10r0 U KpacHoro ¢gocdopa, Ux npu-
MeHeHne. OCHOBHBIE coemuHEeHHs: okcu Gpocdopa (V) u oprodocdopHas kuciora,
docdarts.



®Dochopubie y1oOpeHuUs.

Yraepoa. CtpoeHue aTroma, aluloTponHs, CBocTBa MoanuKanuii, mpuMeHeHne. OKCHIbI
yraepona (I 1) u (IV), ux cBolictBa u npumenenue. KapOoHaThl: KaJIBIKT, COAQ, MTOTAII, UX
3HAUEHUE B MPUPOJIE U KU3HU YEJIOBEKA.

Kpemunii. CtpoeHne atoMa, KpUCTAUTMYECKUIT KPEMHHH, €r0o CBOMCTBA U MPUMEHEHHE.
Oxkcua kpemuust (IV), ero npupoubie pa3HOBUAHOCTU. CHIIMKAThL. 3HAUEHUE COSAMHEHUN
KpEeMHUS B )KMBOU U HEXKUBOU npupoe. [ToHsTHe 0 CHIIMKAaTHOI MPOMBIIUIEHHOCTH.
JemoncTpanuu. OOpasibl rajloreH0B — MPOCTHIX BellecTB. B3aumoielicTBrE TajJoreHoB ¢
HaTpUEM, C aJllIOMUHUEM. BriTecHeHue XjaopoM GpoMa miu Hojia U3 pacTBOPOB UX COJICH.
B3an-

MOJIEHCTBHUE Cephl ¢ METaJlJIaMH, BOJOPOJIOM U KHCIIopoioM. B3aumoielicTBre KOHIIEHT-
PUPOBAHHOM a30THOM KHUCIIOTHI C MeJIb10. [Iorionenre yriem pacTBOPEHHBIX BEIIECTB MU
ra-

30B. BoccTanoBnenue Meau u3 ee okcuaa yrieM. OOpasiisl MpUpOAHBIX COSAUHEHUH XJI0pa,
ce-

pol, pocdopa, yrinepoaa, kpemuus. OOpasipl BaXKHEHIINX 111 HAPOTHOTO XO3SHCT Ba
cynbdaToB,HUTPATOB, KapOoHaTOB, (pochaTtoB. OOpa3ibl CTEKIIA, KEPAMUKH, IIEMEHTA.
JlabopaTopHsle onbIThl. 19. [Tonyuenue u pacno3naBanue Bogoposa. 20. Mccnenosanue
1no-

BEPXHOCTHOI'O HaTsDKEHUA BoAbl. 21. PacTBopeHne nepMaHraHata Kajaus Wik MEIHOrO
Kyrnopoca B Bojie. 22. 'maparanus o6e3BoxkeHHoro cynbdara meau (11). 23. Usrotonenue
TUTICOBOTO oTneyarka. 24. O3HakoMJIEHHE ¢ KOJUIEKIIMEH OBITOBBIX (PHIIBTPOB. 25.
O3HakoOMJIEHHE ¢ COCTAaBOM MUHEpaIbHOU BOAbIL. 26. KauecTBeHHas peakiiys Ha TajJoreHu -
noHbl. 27. [lonydyeHnue u pacnosHaBaHue kuciopoza. 28. 'opeHue cepbl Ha BO3yXe U B
kucnopoze. 29. Cpoiicta pa3zdaBiieHHOI cepHoii kucnoThl. 30. M3yueHue cBOCTB
ammuaka. 31. Pacno3naBanue coneit ammonus. 32.CBoiicTBa pa30aBiieHHON a30THON
KUCH0THL. 33. B3auMoelicTBUEe KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJbI0. 34.
['openue docdopa Ha Bo3myxe u B kucinopoae. 35. PacoznaBanue pocdaros. 36. 'openne
yris B kuciopoze. 37. [lonydenue yroasHOM KUCIOTH M u3y4yeHue ee cBoMCTB. 38. [lepexon
KapOoHATOB 6 THApOoKapOoHaTHl. 39. Pa3noxenue ruapokapdonara Harpus. 40. [lomyuenne
KPEMHEBOU KHCIIOTHI U U3yYCHHE €€ CBOMCTB.

IIpenmeTrHble pe3yJbTaThbl 00yYeHHs

Yyamuiics J0JKEH ymems.:

-HCII0JIb30BATh MPU XaPAKTEPUCTUKE METAIIJIOB U UX COEAMHEHUHN MOHSITHS: «HEMETAIUIBDY,
«TaJIOTE€HbI», «aJUIOTPOIHbIE BUJOU3MEHEHHUS», <GKECTKOCTh BOJIBI», «BPEMEHHAs KECTKOCTh
BOJIBI», «IIOCTOSIHHAS dKECTKOCTb BOBI», «00I1ast )KECTKOCTh BOBIY;

-JlaBaTh XapaKTePUCTUKY XUMHUECKUX DIIEMEHTOB-HEMETAILIIOB (BOAOPO/Ia, TaOTeHOB, KHC-
Jopoaa, cepsl, azota, hochopa, yriepoaa, KpeMHHUs) 110 UX MOJ0KeHUIo B [lepuonnueckoi
cucrteMe XxumMudeckux anneMeHToB [1. 1. MenneneeBa (XMMU4eCKuid 3HaK, HOPSAIKO BbIM HO-
Mep, IEPUOJ, TpyIIa, MOArpyIa, OTHOCUTENbHAS aTOMHAsl Macca, CTpOeHHE aToMa (3apsij
A7pa, YUCIIO IPOTOHOB U HEUTPOHOB B Ape, 00IIee YUCIIO MIEKTPOHOB, paclpeaesieHIe
AJIEKTPOHOB I10 3JIEKTPOHHBIM CJI0SIM), IPOCTOE BEIIECTBO, (OpMYyJia, HA3BAaHUE U TUIT
BBICIIETO OKCHJIA M THIPOKCHIA, (opMysa U XapaKTep JIETY4ero BoJJOPOIHOTO
COEIMHEHMUS);

-Ha3bIBaTh COCIMHEHUSI HEMETAJJIOB M COCTABJIATh X (DOPMYIIBI 110 Ha3BAHUIO;
-XapaKTepHU30BaTh CTPOEHHE, 00IME PU3NIECKHE U XMMUYECKHE CBOICTBA MPOCTHIX
BELIECTB-

HEMETAIJIOB;

-00BSACHSATH 3aBUCUMOCTB CBOMCTB (WJIM TIPEACKa3bIBaTh CBOMCTBA) XUMHUUECKUX HJIEMEHTOB-
HEMETAJIOB (paauyc, HEMETAIIMYECKHUE CBOICTBA 3JIEMEHTOB, OKHCIIUTEIbHO-BOCCTAHO-
BUTEJIbHBIE CBOMCTBA JIEMEHTOB) M 00pa3yeMbIX UMU CO€AMHEHHH (KUCIOTHO-OCHOBHBIE
CBOICTBaA BBICHIMX OKCHIOB U THJIPOKCUIOB, JTIETYUHX BOJOPOIHBIX COEAMHEHNMN, OKHUCI U-
TEbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA) OT MOJI0XKeHUS B [lepnoanueckoil cucteme XuMu-
yeckux dyemMenToB [[. . Menneneena;



-OMUCHIBATh O0IIME XUMUIECKUE CBOWCTBA HEMETAIIIOB C TIOMOIIBIO €CTECTBEHHOTO
(pyccko-

T'0 WJIK POJIHOTO) SI3bIKA U SI3bIKA XMMHU;

-COCTABJIITh MOJICKYJISIPHBIC YPABHEHHS PEAKIIU, XapaKTePU3YIOIINUX XUMUIESCKUE
CBOMCTBA

HEMETAJJIOB U UX COSIMHEHUH, a TAK)Ke AJIEKTPOHHBIC YPABHEHHUS IIPOIIECCOB OKUCIICHUS -
BOCCTaHOBJICHHUST; YPABHEHHS JICKTPOJIUTUICCKOMN JTUCCOIMALINHT; MOJICKYJISIPHBIE, ITOJTHBIC U
COKpAIIICHHBIC MOHHBIE YPABHEHHSI PEAKIIU C Y9aCTHEM AJICKTPOJIUTOB;

-yCTaHABJIMBATh IPUYMHHO-CIICJICTBCHHBIC CBS3U MEKIY CTPOCHUEM aTOMa, XUMUYECKOM
CBSI-

3b10, TUIIOM KPUCTAJUTMYECKOHN PEIIETKH HEMETAIUIOB U UX COCIMHEHHI, NX 00ImuME (pu3u-
YECKUMH H XUMHUYECKHUMH CBOHCTBAMU;

-ONKCHIBAaTh XMMUYECKHE CBOWCTBA BOJOPO/A, TaJOTCHOB, KHCIOPO/a, CEPhI, a30Ta,
hocdopa,

rpaduTa, aJiMasa, KpeMHHS M UX COCIMHEHUH C IOMOIIBIO €CTECTBEHHOTO (PYCCKOTO WIIN
POJIHOTO) sI3bIKA U SI3bIKa XUMUU;

-OIKCHIBATh CIIOCOOBI YCTPAHEHUS! )KECTKOCTH BOJIBI M BBITIOJIHSITH COOTBETCTBYIOLIHI UM
XH-

MUYECKUH IKCIICPHUMEHT;

-BBITIOJIHATH, HAOJIOJATh M OMUCHIBATH XMMHUYECKUN IKCIICPUMEHT TI0 PACIIO3HABAHUIO
WOHOB

BOJIOPOJIa U aMMOHHWSI, CyJib(at-, kapOoHat-, cuimkar-, pocdar-, xaopua-, OpoMus-, Ho-
JIAJI-MOHOB;

-9KCIIEPUMEHTAILHO MCCIIeI0BATh CBOWCTBA METAJIOB U MIX COSAMHEHUH, peraTh IKCIepH-
MEHTaJIbHBIC 3a/1auu 10 TeMe «HemeTamiby;

-OMUCHIBATh XUMUYCCKHI IKCIIEPIMEHT C TIOMOIIBIO €CTECTBEH HOTO (PYCCKOTO WIIH
POJIHOTO)

SI3BIKA U SI3BIKA XMMHUH;

-o0paraThcs ¢ JIabopaToOpHbIM 00OPYJI0OBaHUEM U HArpeBaTeIbHBIMUA IPUOOPaMU B
COOTBET-

CTBHH C TIPAaBUJIAMHU TEXHHUKH O€30MaCHOCTH; HAOIOAATh 32 CBOMCTBAMH HEMETAJJIOB U X
co-

eAMHEHU U SBJICHUSIMH, TPOUCXOSIINMH C HUMU;

-JIeIaTh BBIBOJIBI 110 Pe3yJIbTaTaM IMPOBEICHHOTO IKCIIEPUMEHTA.

-IPOBOJIUTH PACUYETHI IO XUMUUECKUM (HOpMyJIaM U ypaBHEHUSM PEaKIIHii, TPOTEKAIOIIUX C
y4aCTUEM HEMETAIJIOB U UX COCAUHEHHI.

MertanpeameTrHbie pe3yJibTaThl 00y4eHH s

VYuamuiicst JOJIKEH ymenuvl

-OpraHu30BbIBaTh YUeOHOE B3aUMOJICHCTBUE B TPYIITE (pacnpenesiTh poiy,
JIOTOBApUBATHCS

JPYT C APYTOM U T. [1.);

-TpeABUICTH (TIPOTHO3UPOBATH) TIOCIIEICTBHS KOJUICKTHBHBIX PEIICHHH;

-IIOHUMAaTh MPUYHHBI CBOETO HEYCIeXa U HAXOIUTh CIIOCOOBI BBIX0/Ia U3 ATON CUTYAIUH;
-B JTUAJIOTE C YYUTEIIEM YUUTHCS BBIPAOATHIBATH KPUTCPHUU OLIEHKH U OTIPEICIATH CTCIICHD
YCTIEITHOCTH BHITIOJTHEHHs CBOEH pabOThI U pabOThI BCEX, UCXO/IS U3 UMEIOIINXCS
KPUTEPUEB,

COBEPIIIEHCTBOBATh KPUTEPUHU OIICHKH U MOJIb30BATHCS UMU B XOJI€ OIIEHKU U CAMOOIICHKH;
-OTCTaMBaTh CBOIO TOUKY 3pEHUS, apTYMEHTHPYS €¢;

-TIOATBEPKAATh APTYMEHTHI (haKTaMUu;

-KPUTHYHO OTHOCUTHCS K CBOEMY MHCHHIO;

-CIyIIaTh APYTUX, MBITATHCA TPUHUMATH APYTYIO TOYKY 3pEHHUS, OBITh TOTOBBIM U3MEHUTH
CBOIO TOYKY 3PCHHS,

-COCTaBJIATH pedepar Mo OnpeaeIeHHoN Gpopme;

-OCYIIIECTBIISITh KOCBEHHOE Pa3/IeUTEIbHOE I0KA3aTeIhCTBO;



-onpeacisATh, UCXOAA U3 y‘-ICGHOﬁ 3aga4u, HGO6XOI[I/IMOCTI: HUCIIOJIBb30BaHUA H8.6JHOILCHI/I$I

NI

IKCIIEPUMEHTA.

IpakTukym 2. CBoiicTBa COeIMHEHHH HEMETAJJIOB.

1. Pemienue sxcnepuMeHTaNbHbBIX 3a/1a4 110 Teme «lloarpynmna ranorenoBy. 2. Pemenue
AKCIIEPUMEHTANIbHBIX 33/1a4 110 Teme «lloarpynna kucnopona». 3. Pemienue
JKCIIEPUMEHTANBHBIX 3a7a4 1o TeMe «lloarpymnmna azota». 4. Pemienue s3xcrnepruMeHTaIbHbIX
3anad no Teme «lloarpymnma yrinepomay, 5. .Ilonydenne, coOupanue U pacro3HaBaHUE T'a30B

IIpenmeTHbie pe3yJibTAThI 00yYeHH S

VYyanuiicst 10JKEH ymems:

-oOpamarbcst ¢ 1a00paTOpHBIM O0OpPYIOBAaHMEM W HarpeBarelbHBIMU TpHOOpaMu B
COOTBETCTBUH C IIPAaBUIIAMU TEXHUKHU 0€3011aCHOCTH;

-Ha0JIIOIaTh 32 CBOMCTBAMHM METAJIJIOB U UX COCIUHEHUHN U SBICHUSAMH, IPOUCXOIAIIUMH C

HHUMH;

-OIMUCHIBATh XMUMHUYECKUN SKCIEPUMEHT C IMOMOIIbI0 €CTECTBEHHOr'O si3blKa (PYCCKOI0) W
A3bIKAa XUMUU;

-JIeJIaTh BBIBOJBI 0 PE3yJIbTaTaM MPOBEICHHOTO AKCIIEPUMEHTA;

MeTtanpeameTHblie pe3yJabTaTbl 00y4eHU s

-Yyanmiics 10JKEeH YMETh ONPeesiTh, HCXOA U3 yueOHOM 3a1a4u, HEOOX0IUMOCTh
MCIIOJIb30BaHUs HAOMIOICHHS WU KCIIEPUMEHTA

TEMA 4. BBEJIEHUE B OPTAHUYECKYIO XUMMUIO (7 yacos)

BemectBa oprannueckrue U HEOpraHUYECKUEe, OTHOCUTEIbHOCTh TOHSATHS
«OpraHuyeckue BeuiecTBay. [Ipuunabr MHOTo0oOpasusi OPraHMueCKUX COSTUHEHUH.
XHUMHYECKOE CTPOCHUE OPraHUYECKUX COCTMHEHU. MONEKYIApHBIE U CTPYKTYPHbIE
(bopMyIbl OPraHUYECKHX BEIIECTB.

MeraH u 3TaH: cTpoeHue MoJsiekyll. I'opeHue metana u 3taHa. [leruapupoBanue
staHa. [Ipumenenue Merana.

XHUMHYECKOE CTPOCHUE MOJIEKYJIbI dTUIIeHA. J[BOWHAs cBs3b. B3anmoneicreue
ATUJIEHA ¢ BOJIOW. Peakumu nonumepusaiuu stuieHa. [10JusTUiIeH u ero 3Ha4eHue.
[ToHsiTHE O MpeneNbHBIX OJHOATOMHBIX CIUPTaX HAa MPUMEpPax METAHOJIA U ATAHOJIA.
TpexaroMHBIN CIUPT — IVIMLEPHH.

[TonsiTre 06 anpaeruAax Ha MPUMEPE YKCYCHOTO anbaeruaa. OKUcIeHne albaeruaa
B KHUCIIOTY.

OOHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE KHCIOTHI Ha IPUMEPE YKCYCHOM KUCIOTHI.
Ee cBoiicTBa u npumeHeHue. CTeapuHOBask KMCIIOTa KaK MPEICTaBUTENb KUPHBIX
KapOOHOBBIX KHCIOT.

Peaxiiuu sTepudukayii 1 MOHATHE O CIOXKHBIX dhupax. JKUpbl Kak CI0XKHBIC
3(UpPHI TIUIEPUHA U KUPHBIX KUCIIOT.

[Tonsitne 06 amuHOKHMCIOTaX. Peaknnu monukoHaeHCau. benku, ux crpoeHue u
Ounonoruveckas pob.

[Tonsitre 06 yrineBonax. ['moko3a, ee cBoiicTBa 1 3HaYeHHe. Kpaxmai u 1emirono3a
(B cpaBHEHUN), UX OMOIIOTUYECKAs POJIb.

Jlemoncmpayuu. Moaenu MOJIEKyJI METaHA U IPYTUX YIJIEBOLOPOIOB.
B3aumoneiicTBue 3TuneHa ¢ OpoMHON BOJION M paCTBOPOM MEepMaHTaHaTa KaJHsl.
OG6pa3iiel 3TaHoNa U raulepruHa. KadecTBeHHas peakiusi Ha MHOTOATOMHBIE CITUPTHI.
[Tomydyenue ykcycHo-3TUI0BOTO 3dupa. OMbIIeHUE XHUpa. BzanmopeiicTere



TIIOKO3bI C aMMHUAYHBIM pacTBOPOM OKcuja cepedpa. KadecTBenHas peaxkius Ha
Kpaxmal. JlokazareiabcTBO HaMMuus (PYHKIIMOHATIBHBIX TPYIII B paCTBOpax
aMUHOKHCIIOT. ['opeHne 0enKkoB (IIepCTH WM NTHYbKUX NepheB). [[BeTHBIE peakiun
OenKoB.

JlabopamopHvie onvimul.

17. Y3roroBnenue Mojienei MOJIeKy yriieBoiopooB. 18. CBoiicTBa ruiepuHa.
19. B3aumozeiictBue 1i1oko3bl ¢ ruapokcugom menu (1) 6e3 narpeBanus u npu
HarpeBaHuu. 20. BzaumoeiicTBue kpaxmana ¢ HOJ0M

TEMA 5§ XUMHUA U KU3HD (24.)
YenoBeK B MUPE BEIIECTB: MAaTEPUAIIBl U XUMUYECKUE ITPOLIECCHI. XUMUYECKast
KapTHUHa Mupa. XuMus U nuia. KanopuitHoCTh )KUpOB, OEJIKOB U YTIIEBOIOB.
KoHcepBaHTHI TUIIEBBIX TPOIYKTOB [[TIOBapEHHAs COJIb, YKCYCHAsl KUCIIOTa
(cronoBsrii ykeyc)]. [Ipobraembl 6€30macHOTO UCTIOIB30BAHUS BEIIECTB U
XAMHYECKHUX PEAaKUUi B OBCEAHEBHOM KU3HU. BBITOBAsI XMMUYECKasi TPAMOTHOCTb:
YMEHHUE YUTaTh MApKUPOBKY M3AEIHI MUIIEBOH, (hapMalieBTHUECKON U JIETKOH
MIPOMBIIIUIEHHOCTH, COOJIIO/ICHUE UHCTPYKIIUHU TT0 MPUMEHEHHUIO TPHOOPETEHHBIX
TOBapoOB.

TEMA 6. OBOBILIIEHUE 3HAHUM 1O XUMHWH 3A KYPC OCHOBHOMN
IIKOJIBI.
(5 gacoB)

Hepuoauyeckuii 3akoH u Ileprnoanyeckast cucrema xumMmudeckux djaemenros /1. U.
Menpe-

JeeBa. PU3MUECKUI CMBICI MOPSIIKOBOTO HOMEpA AJI€MEHTa, HOMEPOB MEPHUOJIA U TPYIIIIHIL.
3axo-

HOMEPHOCTU U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEAMHEHUN B NIEPUOIaX U Tpymnax B
cBeTe

MIPEACTABICHUI O CTPOCHUH aTOMOB AJIEMEHTOB. 3HaueHue lleproauyeckoro 3akoHa.
Buapl xuMnuyecKkux cBsizeil 1 THNbI KPUCTAJIHYECKHUX pelleToK. B3auMocss3b
CTPOCHHUS U

CBOIICTB BEILIECTB.

Kaaccndukanus XuMHYeCKHX peaKkuuii Mo pa3iu4yHbIM NPU3HAKAM (YHCIIO U COCTaB
pearu-

PYIOIIUX 1 00pa3yIONINXCS BEIIECTB; HATMYKE TPaHUIlb pa3zena ¢a3; TerioBoi 2P QexT;
u3Me-

HEHUE CTENEeHEeN OKUCIIEHUs aTOMOB; UCIIOJIb30BAaHUE KaTalll3aTopa; HallpaBiIeHUE
MPOTEKAHUS).

CKOopOCTh XMMHUYECKUX peakinii U (aKkTophl, BIUstonMe Ha Hee. OOpaTUMOCTh XUMHUYECKUX
pe-

aKIUK ¥ cTOCOOBI CMEIEHUSI XUMUYECKOTO PAaBHOBECHSI.

IIpocTbie U ci10:KHBbIE BelecTBa. MeTalibl 1 HeMeTaIbl. [ eHeTHUecKue psijibl MeTaia,
HEMeTaJula U NepexoIHOro Metamia. OKCUAbl U THAPOKCUIbI (OCHOBAHUS, KUCIOTHI,
amdoTepHbie TUAPOKCH B ), COJIN, UX COCTaB, KJIaCCU(PUKALIMS 1 OOIIHE XUMUYECKHE
CBOMCTBA B CBETE TEOPUU AIIEKTPOIUTUUECKOMN AUCCOLUALINH.



3. TEMATUYECKOE IINTAHUPOBAHHUE 8 kuaacc

Ne Kaace,rema KoanuectBo | Jlabopatopusie | [Ipaktuueckue | KoHTposibHbIE
8 KJace 4acoB ONBITHI padoThI padoThI
1 | BBenenue 6 1.0. Nel-2 1
2 | ATOMBI XUMHYECKHX 10 1.0. Ne3-4 1
3JIEMEHTOB
3 | [Ipocthie BemecTBa 7 J1.0. Ne5-6 1
4 | CoequnHeHus 14 71.0. Ne7-14 2 1
XUMHYECKUX
3JIEMEHTOB
5 | U3meHenus, 11 1.0. Nel15-16 1
MIPOUCXOMSIINE C
BeIlle-
CTBaMU
6 | PactBopenue. 16 1.0. Nel17-34 1
PactBopsl. Peakninu
HOHHOTO OOMEHa 1
OKHCIIMTEIIBHO-
BOCCTaHOBHUTEIIbHBIC
peakIu
7 | UtoroBsoe 4 1
MMOBTOPEHHE,
JEMOHCTpALIHS
JINYHBIX JOCTHIKCHUM
y4aImxcs
68 4 5
TEMATHYECKOE IINTAHUPOBAHME 9 kaacc
Ne Kaacce, Tema KoanuectBo | Jlabopatopusie | [Ipaktuueckne | KoHTpoibHbIE
9 KJIace 4acoB ONBITHI padoTbI padoTbI
1 | O6mas 7 1.0. Nel-11 1
XapaKTEePUCTHKA
XAMHYECKUX
3JIEMEHTOB B
XAMHYECKUX
peakuui
2 | Meramibl 17 1.0. Nel12-19 1 1
3 | Hemeramisl 30 1.0. Ne20-41 2 1
4 | Brenenue B 7
OPraHuvYCCKyr0 XUMHIO
5 | O6oO6meHre 3HaHMI 5 2

110 XMMHU 3a KypC




OCHOBHOM IIKOJIBI.
IloaroroBka x
roCyZapCTBEHHOMN
WUTOTOBOM
arrectamuu (I'MA
6 | Xumus M KU3HB 2
HUTOT'O 68 - 3 5}
Y4eOH0-MeToAuYeCKNH KOMILJIEKT:
8 ki1ace
ons yuumens:
1. CrtaHmapT OCHOBHOT'O 0011IeT0 00pa30BaHuUs 110 XHUMHUH.
2. [TpumepHast mporpaMMa OCHOBHOTO 001IIeT0 00pa30BaHuUs IO XUMUH.
3. ABtopckas nporpamma O.C. ['abpuensna « IIporpamma ocHOBHOTO 0011I€TO
oOpa3oBanus Mo XuMuH. 8-9 Kimaccei», M: [Ipoda, 2015r.,
3. INabpuensn O.C. Xumus. 8 kinacce: yueOHUK U1 00111e00pa3oBaTeNbHBIX
yupexaenuit. — M.: [Ipocga, 2013.
4. INabpuensu O.C., Bockoboitnukosa H.I1., AmrykoBa A.B. HacronbHast kHura
yuurenst. Xumus. 8 kiacc: Meroaudeckoe nocodue. — M.: JIpoda, 2010r.
5. Xumus 8 kiacc: KoHTponbHbIE 1 TpoBepouHbie paboThl K yueoHuky O.C.

["abpuensna «Xumust.8» / O.C. 'abpuensn, I1.H. bepéskun, A.A. YmakoBa u ap. — M.:
Hpoda, 2017.
6. lNabpuensu O.C., Cmupnosa T.B. U3yuaem xumuto B 8 ki1.: lugaktuyueckue
Marepuansl. — M.: biuk mtroc, 2018.
7. I'adpuensn O.C., Pynos H.H., Toiakynos B./. Xumuueckuii 3KkCiepuMeHT B LIKOJIE.
8 kimacc. — M.: [lpoda, 2018.
8. I'abpuensn O.C., Bocko6oitnukosa H.I1. Xumus B Tecrax, 3aa4ax, ynpaxHEHUsX.
8 — 9 xi. — M.: [Ipoda, 2017.
9.I'abpuensn O.C. Meroanueckoe nmocodue aist yaurens. — M.: Ipoda, 2017.
10.Pg60oB M.A. HeBckas E.}O. Tectsl mo xumuu 8 kaacc: . - M.Ok3amen, 2017,
11.Hekpacosa JI.U.,Xumus, 8 knacc, Kaprouku 3amgannii, Capatos, «JIumeit», 2015
DNEeKTPOHHBIE TOCOOUS:

1C O6pazoBanue Enunas xoonekuus L{IOP, Xumus 8 knacc

[IpocBemenue, Xumus 8 knacc

Mynsrumeauitnoe npusnoxenue k YMK O.C.I'abpuensna Xumus 8

Bupryansnas nabopaTtopus.
. Buneoypoku Xumus 8 xnacc

HNHuTepHer-pecypcesl:

http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHuUs U HAYKH
http://www.fipi.ru [Topran ®UIN — DenepanbHbii KHCTUTYT MEAArOTMYECKUX U3MEPEHUN
http://www.ege.edu.ru ITopran EI'D (uapopmanronnoit noauepxku EI'D)
http://www.probaege.edu.ru ITopran Eaunbiii sx3amMeH
http://edu.ru/index.php ®enepanbHbiii mopran «Poccuiickoe oOpazoBaHue)
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHbIii IEHTP TECTHPOBAHHUS.
http://www.pedsovet.org Beepoccutiickuit Matepuet-Ileacoser.
IS YIAIIMXCSI:
1. Xumust. 8 kmacc: yuyeOHUK st obmieoopasoBaTenbHbix yupexaeanit/O.C. ["abpuensH. -
M.: Ipoda, 2015.
2.I'abpuensu O.C., SmykoBa A.B.. Pabouas terpanp. 8 k. K yueOnuky O.C. ['abpuensna
«Xumus. 8». — M.: [Ipoda, 2013.

o0 o
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DNEeKTPOHHBIC TOCOOUS:

1. 1C O6pazoBanue Enunas xoonekuus LIOP, Xumus 8§ knacc
2. Tlpocemenne, Xumus 8 Kiracce
3. Mynbstumenuitnoe npunoxenue kK YMK O.C.I'abpuensna Xumus 8
4. BupryanbHas 1abopaTopusi.
5. Buneoypoxu Xumus 8 kiacc
9 kjacc
Jas yunrens
1. CranmapT OCHOBHOTO 00IIIero 00pa3oBaHus MO0 XUMUU.
2. ITpumepHas nporpaMMa OCHOBHOT'O 001IEro 00pa3oBaHUs 110 XUMUH.

3. ABropckas nporpamma O.C.I'abpuensina «IIporpamma 0oCHOBHOTO 001Iero oOopazoBaHus
o xumun.8-9 ki1, M., lpoda, 2015. 160c

4. labpuensu O.C. Xummsa. 9 xjacc: y4eOHUK Juisi  00mIeoOpa3oBaTeIbHBIX
yupexaenuii. — M.: [lpoda, 201.

S. I'abpuensu O.C., OcrpoymoB W.I'. HactonpHas kaura yuurens. Xumus. 9 kiacc:
Meroandeckoe rmocodue. — M.: Jlpoda, 2013r.

6. Xumusa 9 kiacc: KoHTponbHble U mpoBepouHble paboTel K yueOHuky O.C.
['abpuensna «Xumua.8» / O.C. I'abpuensn, [1.H. bepékun, A.A. Ymakosa u ap. — M.:
Hpoda, 2013.

7. l'abpuensu O.C., CmupnoBa T.B. Uzywaem xumuio B 9 i.: Jumaktuueckue
matepuaisl. — M.: biuk mnoc, 2012.

8. I'abpuensan O.C., PynoB H.H., Tonkynos B.U. Xumudeckuii 5KCIepUMEHT B IIKOJIE.
9 xnacc. — M.: lpoda, 2013.

9. INabpuensu O.C., Bockob6oitnukoBa H.I1. Xumus B Tectax, 3aadax, ynpaKHEHUSX.

8 — 9 k1. — M.: [Ipoda, 2012.
10.I'abpuensu O.C. Meronnyeckoe nmocobue s yuurens. — M.: Ipoda, 2017.
11.Pg6oB M.A. Hesckas E.}O. Tectsl mo xumun 9 xiacc: . - M.Ox3amen, 2018.
12.Hekpacosa JI.U.,Xumus, 9 knacc, Kaprouku 3ananuit, Caparos, «JIuueii», 2015
13. Komuduratop 3JIEMEHTOB COJIEp)KaHUS W TPEOOBAHUW K YPOBHIO IOATOTOBKH
BBIMTYCKHUKOB 00111€00pa30BaTeNbHBIX YUPESKICHUHN IS
OI'D 2016 roga Mo XMMHH.
14. Koaudukatop »5IEMEHTOB CcOAEpkKaHHS U TpeOOBaHMI K YPOBHIO MOJATOTOBKU
BBIIMYCKHUKOB Uil nipoBefeHust B 2016 rony OI'D mo xumuu oOy4arouiuxcs, OCBOMBIIMX
OCHOBHBIE 00111e00pa3oBaTeNbHbIE MPOTrPAMMbI OCHOBHOTO 00111ero 00pa3oBaHus
15. Cneumdukarop >JIEMEHTOB CoOJEpKaHUS U TpeOOBaHMU K YPOBHIO TOJTOTOBKHU
BBIMTYCKHUKOB 00111€00pa30BaTeNbHBIX YUPESKICHUH IS
OI'D 2016 roga Mo XMMHH.
16. Cneuudukatop 5IEMEHTOB COJEp)KaHUS M TpeOOBaHUI K YpPOBHIO TOJITOTOBKH
BBIITYCKHUKOB Jutst ipoBeeHus B 2019 rogy OI'D

M0 XUMHUU OOYUaIOIIUXCs, OCBOUBIIUX OCHOBHBIE 00IIE00pa3oBaTeIbHbIE MPOTrPaAMMBbI
OCHOBHOTO 00111eT0 00pa30BaHMs.

OJ1A YUAUUXCA:
1. Tabpuensn O.C. Xumusa. 9 xmacc: ydeOHUK s 001Ie00pazoBaTeIbHBIX
yupexaenuit. — M.: [pocda, 2013.
2. TI'abpuensu O.C., SmykoBa A.B.. Pabouas Terpans no xumud . 9 ki. K yueOHUKY
O.C. l'abpuensina «Xumus. 8». — M.: [Ipoda,
DNEeKTPOHHBIEC TOCOOUS:
1. 1C Ob6pazoBanue Enunas xoonekmus [{OP, Xumus 9 knace
2. Tlpocsemenue, Xumus 9 kiacc




3. Mynsrumenuitnoe npunoxenne kK YMK O.C.I'abpuensna Xumus 9
4. BuptyanbHas 1abopaTopusi.
5. Buneoypoku Xummus 9 kiacc

HNuTepHeT-pecypcenl:

http://www.fipi.ru ITopran ®UITHN — OenepanbHblii KHCTUTYT MEAArOrHUYESCKUX U3MEPECHUIN

http://www.ege.edu.ru ITopran EI'D (unpopmanronnoi mogaepxku EI'D)

http://www.probaege.edu.ru ITopran Eaunblii sx3amMeH

http://edu.ru/index.php ®enepanbHbiii mopran «Poccuiickoe 0Opa3oBaHue
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHblii IEHTP TECTUPOBAHHUS.

CucreMa OlleHKH JOCTHKEHUI ydammXxcst

OcHOBHas 3a1a4a U KPUTEPHUH OIICHKU — OBJIAJICHUE CUCTEMOM yU4eOHBIX JCHCTBUM C
M3Yy4aeMbIM Y4EOHBIM MAaTEPUAIOM.
CucreMa OLIEHKH BKJIIOYAET B ce0s BHYTPEHHIOIO (OCYIIECTBIIIEMYIO CaMOM LIKOJION) U
BHEITHIOKO (OCYIIECTBIsIeMasi BHCIIHUMU 110 OTHOIICHHIO K IIIKOJIE CITYKOaMH).
J171st o11eHKM MUCTOJb3yeTcs nepcoHnGuipoBanHas nHGOpMalys 1 aHOHUMHAs
(HenmepcoHn(UITUPOBAHHAS ).
[TepconudumpoBaHHO OlIEHKE MOJIEKAT TOJIBKO METaIlpeIMETHBIE U IPEIMETHBIC
pe3yabTaThl U3 0J10Ka «BBITYCKHUK HAYYUTCS.
OrneHka JOCTUKEHHI peaTu3yeTcsi «METOJIOM CIIOKEHUS», TPH KOTOPOM (UKCUpYyeTCs
JIOCTH>KEHHE OIIOPHOTO YPOBHS M €0 IIPEBBILLICHNUE.
J171st o1leHUBaHUS UCTIONB3YIOTCS: CTaHIAPTU3UPOBAHHBIC MTUCHbMEHHbBIE U YCTHBIE pa0OTHI,
MPOEKTEHI, MPAKTUIECCKHE PabOThI, TA0OpaTOPHBIC PAOOTHI, TECTHI, 3aUEThI, TBOPUCCKUE
paboThl, caMOaHaIN3, CAMOOILICHKA, HAOIIOICHUS U TIP.

Tunel 3a1aHN, KOTOPbIE UCNIOJIL3YIOTCS ISl OLEHKH JTOCTHKEHU M
1o (popme OTBeTA: C 3aKPHITHIM OTBETOM M OTKPBITHIM OTBETOM;
10 YPOBHIO MTPOBEPSEMBIX 3HAHUH, YMEHUH, CIIOCOOOB JICHCTBUI: 0a30BBIN U MOBHIIICHHBIHI
YPOBEHb;
10 MCIOJIb3yEMbIM CPEICTBAM: 3aJIaHUsI JIJIsl TUCbMEHHOW UJTM YCTHOM Oecepbl,
MPaKTUYECKHE 3a/IaHusl, TabopaTOpHbIE pabOTHI;
1o ¢opMe NMPOBEACHUS: JUIsl HHAUBUAYATbHON WM TPYIIIIOBON PabOTHI.

HToroBas oneHka CKJIaAbIBAeTCS U3:

HAKOIIEHHBIX OIEHOK (XapaKTepu3yloT TUHAMHUKY 00pa30BaTeIbHbIX TOCTHKCHUH
y4YaIIUXCs);
OIICHKHM 32 CTaH/IapTU3UPOBAHHBIE UTOTOBBIE PA0OTHI (XapaKTepU3yIOT YPOBEHBb TPUCBOCHUS
CrocoOoB JeHCTBHIN)
BHyTpeHHI0I0 cCTeMY OLIEHKHM HA YPOBHE OCHOBHOI0 00111ero o0pa3oBaHusi
KIIaCCU(PUITUPYETCS CIAEAYIOUINM 00pa30M U BKIIOYAET MPOLIETYPHI:
HHAMBUIYAJbHbIE Pe3yJbTaThl yYalIUXcs - B chepe pa3BUTUS Y HUX KOMIIETEHTHOCTHBIX
YMEHUI U HAaBBIKOB, BBISBIIAIOTCS B X0JI€ IICUXOJIOTO-MIEarOrHYECKOr0 MOHUTOPUHTA;
npeaMeTHbIe Pe3yJbTAThI - Pe3yJbTaThI, OJyYE€HHBIE B TIPOIIECCE OIEHUBAHUS YUUTEISIMU
IIKOJIbl Ha IPEIMETHOM YPOBHE;
BHYTPHIIKOJIbHbIE Pe3YJIbTATHI - PE3yJbTAThI, OJYUYCHHBIE B X0J1€ a]MUHUCTPATUBHOTO
KOHTPOJISI, UTOTOBOM aTTeCTAllUU yJaruxcs ( KOHTPOJIbHBIE PabOTHI, MPOMEKYTOUHBIE,
WUTOTOBBIE, TMATHOCTUYECKHUE);
BHEIIKOJIbHbIE Pe3yJIbTATHI - PE3YJIbTAThI OJMMIIHA/I, KOHKYPCOB, CODEBHOBAHHI,
KOH(pEepeHIUH U T.I1.;
pe3ynbTaThl, MOJIYYEHHBIE B XO€ He3aBMCUMO BHEIIHEH OLEHKH - Pe3yJIbTaThl
nonydeHHsie B xone ['A;
HedopMaTH30BaAHHAS OL[EHKA - TTOPT(OIHUO.
Jnst omrcanus JOCTHKEHUN 00YyJarOIIXCsl 11eJIeCO00pa3HO YCTAaHOBUTH CJICYIONTUE TISITh
YPOBHEM:
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YpoBeHb

JlocTHKeHNe IUVIAHUPYEMBbIX Pe3yJbTATOB

Onenka (0TMeTKA)

ba3oBblil ypoBeHb 10CTHIKEHH

JIEMOHCTPHUPYET OCBOCHHUE YUCOHBIX IEUCTBUI C OMTOPHOW CHCTEMOM 3HaHWIA B paMKax
nuana3oHa (Kpyra) BbIICIIEHHBIX 3a7a4d. OBiaieHne 6a30BbIM YPOBHEM SIBIISICTCS
JIOCTATOYHBIM ISl IPOJIOJKEHUST O0yUeHHS Ha CIeAyIoIel cTyneHn 00pa3oBaHusi, HO HE IO
npoHILHOMY HAIIPABICHHIO

C«Y/IOBJIETBOPUTEIBHO» (MIIM OTMETKA «3», OTMETKA «3aUuTEHOY).

IHoBbIIEHHBIH YPOBEHD

YCBOEHHE OTIOPHOM CUCTEMBI 3HAHUI HAa YPOBHE OCO3HAHHOTO MTPOU3BOJILHOTO OBJIAJCHUS
y4eOHBIMH JCUCTBHUSIMH, TOCTATOYHBIH O KPYro30p, MIHUPOTa (MK U30UPATEIHLHOCTH)
uHTEepecoB. Takue 00yJaromuecst MOTyT ObITh BOBJICUYCHBI B IPOEKTHYIO JACSTEIHHOCTD I10
peIMeTy U COPUEHTHPOBAHBI HA MPOJOKEHNE 00yUeHUs B CTapIIMX KJIaccax Mo JaHHOMY
npoduIIo.

OIICHKA «XOPOII0» (OTMETKA «4»);

Bbicokuii ypoBeHb

bonee nonHoe (1o cpaBHEHUIO C MPEABIAYIINM) YCBOCHHE OMIOPHON CUCTEMbI 3HAaHUH Ha
YPOBHE OCO3HAHHOTO TIPOU3BOIBHOTO OBJIAICHHUS yYCOHBIMU ACUCTBUSAMH, JOCTATOUHBINA
KpYyro30p, MupoTa (Uiu n30MpaTenbHOCTH) HHTEpecoB. Takue oOydaromuecs MOTYT OBbITh
BOBJICYEHBI B IPOCKTHYIO JACATEIBHOCTD MO IPEIMETY U COPHEHTHUPOBAHBI HA MPOIOJDKEHIE
00y4YeHHs B CTapIINX KJIaccax Mo JaHHOMY MpoQuUIIIo.

OLICHKA «OTIUYHO» (OTMETKA «5»).

Ilonu:xeHHBIII yPOBEHb

OTCYTCTBHE CUCTEMAaTHYECKOH 0a30BO MOATOTOBKH, 0OYJAIOUIMMCSI HE OCBOCHO JIaXKe U
IIOJIOBUHBI IUTAHUPYEMBIX PE3Y/IbTAaTOB, KOTOPbIE OCBAUBAET OOJIBIIMHCTBO 00yUarOIIUXCs,
UMEIOTCS 3HaYUTEIbHBIC TPOOETBl B 3HAHUAX, JallbHEHIIee o0ydeHue 3arpyaneno. [lpu
9TOM 00YYarOIIUICSI MOKET BBIIOJIHATH OTJCNIbHBIC 331aHNUs TIOBBIILIEHHOT'O YPOBHS.
Jannas rpynna o0yyatouuxcs (B cpeJHeM B X0/1€ 00yueHus coctasistoas okoiao 10%)
TpeOyeT creruaabHONU AUarHOCTUKH 3aTPyAHEHUI B 00yueH!H, IpoOeIoB B cUCTEME
3HaHWW U OKa3aHUU IIeJIEHAIPAaBIEHHON TOMOIIH B IOCTUKEHUHU 0a30BOT0 YPOBHS
«HEYJIOBJIETBOPUTEIBHO» (OTMETKA «2»)

Hu3kuii ypoBeHb

HaJIN4YMe TOJBKO OTJENIBHBIX (pparMeHTapHBIX 3HaHUH 110 peIMeTY, JalbHelIee 00yyeHue
IIPAKTUYECKH HEBO3MOXKHO. TpedyeTcs crnennaabHasi IOMOIIb HE TOJIbKO M0 y4eOHOMY
IpeaMeTy, HO U 110 (OPMHUPOBAHUIO MOTUBAIIMH K 00YYEHHIO, Pa3BUTHIO HHTEpeca K
M3y4aeMoil mpeAMeTHON 001acTH, HOHMMaHHUIO 3HAYMMOCTHU IIpeAMeTa JUIsl )KU3HU U Jp.
OLIEHKa «IU10X0» (0TMeTKa «1»)

XapakrepucTuka unpoBoil OEeHKHU (0TMETKH)

«5» («OTJIMYHO») — YPOBEHb BBINOJIHEHUS TPeOOBAaHUN 3HAUNUTEIILHO BBIIIE
YZIOBJIETBOPUTEIBHOTO: OTCYTCTBHUE OIIMOOK KakK MO TEKYIIEMY, TaK U 110 IPEIbIIyIEMY
yuyeOHOMY MaTepHaiy; He 0ojiee 0OTHOTO He04eTa; IOTHYHOCTD U MOJIHOTA M3JI0KEHUSI.

«4» («X0po110») — YPOBEHb BBIIIOJIHEHUS TPEOOBAHU BBIIIE YIOBIETBOPUTEIBHOTO:
MCII0JIb30BAaHUE JIONIOJHUTEIBHOTO MaTepualla, IIoJHOTA U JIOTUYHOCTh PACKPBITHS BOIIPOCA;
CaMOCTOSITENIbHOCTh CY)KJIEHUH, OTPa’KEHUE CBOET0 OTHOLIEHUSI K PEAMETY O0CYXKIACHHUS.
Hanuyne ommbok 1 HeZJ0YETOB B KOJIMYECTBEHHOM BBIPRXKEHUH 110 OT/AEIBHBIM ITpeIMEeTaM
OTpakaeTcs B JIOKAJBHBIX aKTaxX O TEKYIIeH U HTOroBoi (pyOexHoil) aTTecTauuu
o0yJaromuxcs.

«3» («y10BJIE€TBOPUTEIbHO0)») — JOCTATOYHBI MUHUMAJIbHBIN YPOBEHb BBITTOJTHEHHUS
TpeOOBaHUH, IPEIBIABIAEMBIX K KOHKPETHOM padoTe, OTAeIbHbIE HApYIIEHUS JIOTUKU
U3JI0’KEHUS MaTepuaa; HeMOJIHOTa pacKpbITUs Bonpoca. Hannuue ommbok 1 HeA0YEeTOB 1o




OTJICTHHBIM IIPEIMETaM B KOJTMYECTBEHHOM BBIPQXKCHHUH OTPAXKAETCS B TIOKAIBHBIX aKTaX O
TEKYILIEH U UTOroBoM (pyOexHOil) aTTecTanuy 00yJaromuXcs.
«2» («1J10X0») — YPOBEHB BBINTOTHEHUS TPEOOBAHUI HIKE YIOBIETBOPUTEIHHOTO:
HapYIICHUE JIOTHKHU; HEMOTHOTA, HEPACKPBITOCTh 00CYK/1aeMOT0 BOIPOCA, OTCYTCTBHE
apryMeHTaluu Ju00 OMMO0YHOCTh €€ OCHOBHBIX MOIoKeHni. Hamumare ommook u
HEJI0OYETOB IO OTJEIBHBIM MPEIMETaM B KOJTUYECTBEHHOM BBIPAKEHUH OTPAKAETCS B
JIOKaJbHBIX aKTaX O TEKYIIEeH U UTOTOBOH (pyOekHOI) 00 aTTecTaliud 00y4Jaromuxcsl.
KoHTpo/IbHO-U3MepHUTeIbHbIE MAaTEePUAJIbI TIPEAHAZHAYCHBI JIJIS IPOBEPKU YPOBHS
YCBOEHHUS yueOHOro MaTepHalia Ha OCHOBaHUH 00pa30BaTEIbHOIO MUHUMYMa COJIEp>KaHus
o0Opa3oBaHus ¥ TPEOOBAHUH K YPOBHIO MOJTOTOBKH BBIMTYCKHUKOB ITKOJI. OHU COCTaBICHBI
Ha OCHOBE MHOT'OJICTHEH MeJarornyeckoi NpakTUKU ¢ y4ETOM Pa3IMYHbIX METOJUUYECKUX
pa3paboOTOK.
I[To Bcem ri1aBaM Kypca U UX pazjienaM MpeajgaraeTcs TeKyIuid 1 TeMaTU4eCKuil KOHTPOJIb
3HAHWIA U yMEHUH B (hOpME XMMHUECKUX TUKTAHTOB M TECTOB, CAMOCTOSTEIHHBIX U KOH-
TPOJIBHBIX paboT. 3ajaHus 000OUX BapUAHTOB padOT CXOAHBI IO COEPIKAHUIO U XapaKTepy
BBITIOJIHSAEMBIX YU€OHBIX JCHCTBUH.
Jns opranmnzanuu 3Q¢GeKTUBHOI pabOTHI BCEro Kilacca ¢ y4eTOM MHIMBUYaTbHBIX
CIIOCOOHOCTEH KaXKIOTO yJaIerocs B psijie paboT, BXOASIIUX B TOCOOUE, MPEICTABICHBI 3a-
JaHUS Pa3INYHBIX YPOBHEH CIIOKHOCTH.
He3amMeHUMBIM TOMOIIHUKOM TIeIarora B KOHTPOJIC 3HAHUU SBIISIOTCS 3aJaHus B popMme
TecTa. IX MOXHO MCIOJIb30BaTh HA Pa3HBIX dTanax yu4eOHOro mpolecca:

e TIPU M3yYEHHUU HOBOT'O MaTepHaa;

e Ha JTare 3aKperieHus: U3y4YeHHOr0 MaTepHuana;

e Ha ypokax 0000IIa0IIero MOBTOPEHUS;

e IpU TEKYLIEM U TEMAaTUYECKOM KOHTPOJIC 3HAHUW, YMEHHI U HABBIKOB YYaIl[UXCS;

e IIPU MOJTOTOBKE yYAIIUXCS K IK3aMEHaM KaK B YCTHOM, TaK ¥ B IIUCbMEHHOU (opme,

ocobenHo B ¢popme OI'D.

J1st KaX 01 TEMBI U €€ pa3/IesioB MPEII0KEHBI TECTOBBIC 3aaHHsI PA3HOTO YPOBHS
CJIO)HOCTH B JIByX BapuaHTaX, pacCUUTaHHbIe Ha 15—35 MUH Uiy Ha uenblid ypok. s
BBICTABJICHUS OIIEHKH MPEIaraeTcsl UCIOJIb30BATh CICAYIONIYIO MPOIEHTHYIO IIKATY:
35% BBINOTHEHHBIX 3aJaHUI — OIICHKA «2»;
36—61 % — ouenka «3»;
62—85% — orenka «4»;
86—100% — omeHKa «5».
B 3aBuCHMOCTH OT pe3ybTaTOB BHIIOTHEHHS pa0OThI YUUTENh MOKET BHOCUTD B
MPEIOKEHHYIO CUCTEMY OLIEHUBAHUSI KOPPEKTUBBI, ITOCKOJIBbKY OCHOBHAS 1€ KOHTPOJIS B
JTAHHOM CJTy4ae — He COOCTBEHHO BHICTABIICHUE OLIEHKH, a ONPEIeICHUE YPOBHS YCBOCHHUS
yYaIuMHCs Y4eOHOTO MaTepualia U HarpaBiIeHUH JalibHeHIIel padoThl Hal TOBHIIIICHUEM
KauyecTBa 3HAHHM
3amanwue nop mudpoit 1 onenuBaercs 3 6amiamu; noa uudpou 2 — 5 GaymiaMu; Mo
nugpoit 3-8 Oannamu. 3agaHus, OTMEUEHHBIE *, — ISl MHIUBUYalIbHOTO BBHITIOTHEHUSI.
Ecnu He yka3zaHO MHOE, KaK/IbIil OTBET YaCTEN OLICHUBAETCA:

e yactu A — 2 Oamiamu;

e uactu B — 4 Oamtamuy;

e yactu C - 6 Gannamu.
OpmHako He Bce ydaluecs MpUCTynaroT K 3agaHusM yactu C u TeM 0oJiee BBITIOJHSIOT UX
MOJHOCTHI0. UTOOBI TOBBICUTH MOJOKUTENBHYIO MOTUBAIIMIO K BBITTOJIHEHUIO 33/JaHUI YacTh
C, yautenb MOXET OOBSBUTH O BHICTABJICHUH 110 PE3yJIbTaTaM TECTa ABYX OIICHOK: MEPBOI
—3ayact A u B, a BTopoif — 3a yacth C — ¢ UCMOJIb30BaHUEM MIPOIIEHTHON IIKAJIbI
OLICHKHU 3HAHUU.
Bormpocs! 1151 Bcex BUIOB KOHTPOJISI 3HAHUI COCTABJICHBI TAKMM 00pa3oM, 4TOOBI Mearor ¢
WX TIOMOIIHIO MOT BBISIBUTH 3HAHUS yUAIIUXCSI IO BCEM Y3JIOBBIM BOIIPOCAM TJIaBBI U Pa3-
JieNa Kak Ha 0a30BOM ypOBHE, TJie HEOOXOAMMO TOJIBKO BOCIIPOU3BEACHHUE yUEOHOTO
MaTepuaia, Tak ¥ Ha YCIO)KHEHHOM ypOBHE, T1ie TpeOyeTcss yMEHNEe aHATN3UPOBATh U
CpPaBHHBATh JJAHHBIC, IPUMEHSISI TBOPUYECKUE CTTIOCOOHOCTH.



Bce oOyyaromue BUIbI KOHTPOJIS IIPEATIONIATal0T KOJUIEKTHUBHYIO I€ATEIbHOCTD YUalXCs
1100 B mape, MO0 B IPYyIIE U CaMOIIPOBEPKY.
[Tpu moAroToBKE K KOHTPOJIBHBIM paboTaM HEOOXOAUMO OOPAaTUTh BHUMaHHUE HA 3a/laHuUs
YpOKOB 000011a01IEr0 MOBTOPEHU. B 3TOM citydae yyamiuecst B COOTBETCTBUU CO CBOUMHU
CIIOCOOHOCTSIMU OIIPENETSIOT AJis ceOsl 3a/1aHus, KOTOPbIE MOTYT BBITIOJTHUTD.
PacuerHbie 3a1a4n pa3nUYHBIX THUIIOB ¥ YPOBHEH CII0)KHOCTH MPEACTABICHBI B TOCOOUU
0JI0KaMu, a TaK)Ke BKIJIFOUEHBI B Pa3HbIe BUbI KOHTPOJIS 3HAHUHM. YUUTETh MOXKET 110 JKeJa-
HUIO BKJIIOUATh UX KaK JIOTIOJIHUTENFHOE 33aHue B IIO0O0HM BUI KOHTPOJIS WM MIpeiaraTh
yUYalmMcsi OTAeNbHbIE CAaMOCTOSTEIbHBIEC PAa0OTHI O PELICHUIO TOJOOHBIX 3a/ay.
IIpoBeneHne XUMHYECKOT0 JUKTAHTA
3ananus A7 000MX BapMAHTOB KPAaTKO 3aMHMCHIBAIOTCA HA JIMLIEBON CTOPOHE JIOCKU WM Ha
KOJIOTPAHCIIapaHTe; OTBETHI Ha BOIPOCHI JKEJIATeIbHO HAIIKCATh Ha 00paTHOW CTOPOHE
JIOCKH WJIM TaKXe Ha KOAOTPaHCIIapaHTe. Y UUTeNb 3a4UTHIBACT COAEepkKaHNe BOIIPOCa,
y4aluecs 3aluChbIBalOT OTBET B TETPAISX.
[To oxOH4YaHUU AMKTAHTA MIPOBOIAUTCS CaMOMPOBEPKa:

e  OIMOOK HET — OLEHKA «5»;

e jomymieHbl 1—2 ommOKku — «4»;

e  JIOMYIICHBI 3 OMUOKH — «3».
B 3aBUCHMOCTH OT CTENEHU MOATOTOBICHHOCTH YYALIUXCS YUUTEIb MOKET U3MEHHUTD
KPUTEPHIA OILIEHKH Pa0OT B MOJIb3Y YICHHUKA.
IIpoBenenune caMoCTOSATEILHOM PA0OTHI
CamocrosiTenpHas padoTa mpearnoaraeT 1100 mapHylo, 1100 rpynmnoByo Gopmy padboTsl 1
JAeT BO3MOXHOCTB JIy4llle 0TpaboTaTh U3y4yaeMble BOIPOCHI MOJI KOHTPOJIEM YUUTENS U B
XO0JI€ CAaMOCTOSITEJIbHOM eSATeNIbHOCTH (1)1 00yuarolei paboThl) 1100 J1ydiie
MOJATOTOBUTHCS K KOHTPOJIbHOM paboTe, KOTOPYIO MPEICTOUT BHIIOIHATH HA CIIEIYIOIIEM
ypoke (aist 0600maroniei padoTer). 3aaHus BHIIOTHIIOTCS B Iape (TPyIIe), YTO HO3BOJSET
SKOHOMHTH BpeMs Ha oTBeT. OTenbHbIe 3a0anusl (101 3HAKOM *) yuaruecs BBIIOIHSIOT ca-
MOCTOSATENBHO. [|JIs1 KOHTPOJISI yUaIIUMCs TIPEIOCTABISETCS BO3ZMOKHOCTh CBEPUTH CBOH
OTBETHI C 3TAJIOHAMU, KOTOpPbIE OYyAyT IaHBI YUUTEIEM [0 OKOHYaHUH PAOOTHI.
OuneHka NpakTHYecKUX YMEHHI yyamuxcs
Yuutesnb 10JKEH YUUTHIBATH:
- IPaBUIILHOCTH OTPEICIICHHUS 1IENTN OIbITA;
- CAaMOCTOATENILHOCTb 07100pa 000pyAOBaHUs U OOBEKTOB;
- TIOCJIEIOBATEIHFHOCTD B BHITIOJIHEHUH PAOOTHI IO 3aKJIAIKE OTBITA,
- JOTMYHOCTh U TPAaMOTHOCTh B OIMCAaHUU HAOJIOJJeHUH, B (POPMYIIHPOBKE BBIBOJA U3
OTIBITA.
Otmerka "S5"
- IPaBUIIHLHO OIpEe/IeNieHa [EeNb OTIbITa,
- CAaMOCTOSITEJIHO, C HEOOXOJMMOH MOCIIe0BATENbHOCTHIO MMPOBEICHBI TOA00D
000pyI0BaHUs U OOBEKTOB, a TAKXKE padoTa Mo 3aKJIaJKE OIbITA;
- HAy4HO TPaMOTHO, JIOTHYHO ONMMCAaHbl HAOII0IEHUS U C(HOPMYIHPOBAHBI BHIBOJIBI U3
OTIBITA.
Otmerka "4"
- IPaBUJILHO OIIpE/IeNIeHa [IENTb OTIbITA;
- CaMOCTOSTEJIBHO MTPOBEICHAa paboTa 1o 1noadopy 000pya0BaHuUs, 0OBEKTOB;
MIPU 3aKJIaJIKE OMbITa JIOMyCcKatoTcs 1 -2 ommoKu;
- HAyYHO TPaMOTHO, JIOTHYHO ONMMCAaHbl HAOII0IeHUS U C(HOPMYITMPOBAHBI BHIBOJIBI U3
OTIBITa;
- B ONMCAaHUM HAOJIIOACHUH U3 ONbITa OMTYCKAIOTCA HEOOIBIINE HETOYHOCTH
Ormerka "3"
- IPaBUJILHO OIpe/iesieHa LeNb OIbITa;
- moa00p 000pyAOBaHUS U 0OBEKTOB, a TAK)KE PAOOTHI TIO 3aKJIAJKE OTBITA TPOBEACHBI C
MOMOIIBIO YUUTENS;
- IOMTyCKAIOTCSl HETOYHOCTH M OIIMOKH MPH 3aKJIAJKE OTBITA, OMMMCAHUH HAOIIOICHUH,
(bopMyIHPOBaHUU BBIBOJIOB.



Otmerka "2"

- HE OMpeieNieHa CaMOCTOATENIBHO LIEJb OIbITa;

- He 0TOOpaHO HY)XHOE 000pYIOBaHHE;

- IOTTYCKAIOTCS CYIIECTBEHHBIC OMNOKY TIPH 3aKJIaKe U 0(pOpPMIIEHUH OIIBITA.
OueHka ymMeHuUii MPOBOAUTH HAOIIOIEHUSI

Y4uutens H0MKEH yUYUTHIBATD:

- IPaBUWJILHOCTH MPOBEACHUS HAOIIOICHUH TI0 33/IJaHUIO;

- YMEHUE BBIACTATH CYIIECTBEHHBIE IPU3HAKH y HAOI0gaeMoro oobeKTa (mmporecca),
- IOTUYHOCTh M HAYYHYI0 TPAMOTHOCTH B O()OpMJICHUH Pe3yJIbTaTOB HAOIIOACHUN U B
BBIBOJIAX;

- IpoBeJIeHUe HAOIIOICHUSI 110 3aJaHHIO;

Otmerka "S"

- IPaBWJIBHO 110 33JIaHUI0 YYUTEIIs IPOBEICHO HAOIIIOIEHNUE;

- BBIJICTICHBI CYIIECTBEHHBIC MPU3HAKH Y HA0JII01aeMOT0 00heKTa (ITpoliecca);

- IOTUYHO, HAYYHO TPAaMOTHO O(hOpMIIEHBI PE3yIbTaThl HAOIIOIEHUHN 1 BHIBOIBI.
Otmetka "4"

- IPaBWJIBHO 110 33JIaHUI0 YYUTEIIs IPOBEICHO HAOIIOICHHUE;

- TIPU BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HAa0It0JaeMoro oOobekTa (Iporecca)
Ha3BaHbI BTOPOCTEIICHHBIE;

- IOITyCKaeTcsi HEOPEXKHOCTh B 0(hopMIIEeHUN HAOTIOCHHUI U BEIBOJIOB.

Otmerka "3"

- IOMCKAIOTCSI HETOYHOCTH U 1-2 OIMOKY B MIPOBEACHUHU HAOJIIOACHHI 110 3aIaHUIO0
YUUTENS;

- TIPU BBIJICJICHUH CYIIECTBEHHBIX MPU3HAKOB Y HAa0IIt0JaeMoTo 00bekTa (Iporecca)
BBIJICTISIIOTCS JIIITB HEKOTOPBIE;

- momyckatorcs omnoku (1-2) B opopmieHnn HaOIIOACHUI 1 BBIBOJIOB.

Otmerka "2"

- TIonycKaroTcs omuoku (3-4) B mpoBeIeHUH HAOIIOICHUMN 10 3aJJaHUI0 YIUTEIIS;

- HEMIPaBWJIBHO BBIJICISIFOTCS MPU3HAKHN HA0II01aeMOT0 00BeKTa (IIpoliecca);

- momyckatotcs ommnoku (3-4) B opopmieHun HaOIIOACHUN 1 BBIBOIOB. DopMa aTTecTanuu
10 OMOJIOTUU MO>KET OBITh Pa3IMYHOI: YCTHBIN PK3aMeH Mo Ouieram, 3ammura pedepara,
TECTUPOBAaHUE, 3aLIUTA TPOCKTA.

®opmbl npeIcTaBIeHUsI 00pPa30BaTeIbHBIX Pe3yJIbTATOB!

e Talbenb yCIeBaeMOCTH 10 IpeMeTaM (C yKazaHueM TpeOOBaHUM, IPeIbABISEMBIX K
BBICTAaBIIEHUIO OTMETOK);

e TEKCTHI HTOTOBBIX TUATHOCTHYECKUX KOHTPOJBHBIX Pa0OT, JUKTAHTOB U T.]I. U
aHAJIU3 UX BBIMOJIHEHUS 00yJaromuMes (MHpopMaIus o0 31eMeHTaxX U YPOBHSIX
MIPOBEPSAEMOT0 3HAHUSI — 3HAHUS, IOHUMAHUS, IPUMCHECHHSI, CHCTEMAaTH3aIHH );

e YCTHasl OIlEHKa yCIEUTHOCTH Pe3ylbTaToB, GOPMYIUPOBKA MPUYHH HEyIad U
PEKOMEHAANNH TI0 YCTPAHEHHIO MTPOOETIOB B 00YYEHHOCTH 10 TIPEIMETaM;

e NOPT}HOIHO;

e  PE3yJIBTATHI ICHXOJIOTO-TIEIarOTMYECKHIX MCCIIEIOBAHNHN, HIUTFOCTPUPYIOIIHX
TUHAMUKY Pa3BUTHS OT/IEIbHBIX MHTENIEKTYAIbHBIX U TMYHOCTHBIX KaYeCTB
obyuaromerocs, YY /1.

KpurepusiMmu oueHUBaHUS SBISIOTCS:

e COOTBETCTBHE JOCTUTHYTBIX MPEIMETHBIX, METANPEAMETHBIX W TMIHOCTHBIX
pPe3yIbTaTOB 00YYAIOMIMXCs TPEOOBAHMSIM K pe3yIbTaTaM OCBOCHUS
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 001iero oopazoanus OI'OC;

e JIMHAMUKA PE3yJIbTATOB MPEAMETHON 00y4eHHOCTH, (popmupoBanus YV /.
OreHKa TOCTH)KEHUST METAPEIMETHBIX PE3yIbTATOB MOXKET MIPOBOAUTHCS B XO/IC
pa3nn4HbIX poueayp. OCHOBHOM MpoIe1ypoil HTOTOBOM OLIEHKH JOCTHXKEHHS
METAIPEIMETHBIX PE3YIIbTATOB SBISIETCS 3AWUMA UMO208020 UHOUBUOYATLHO20 NPOEKMA






