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1. HOACHUTEJBHASA 3AIINCKA

PabGouast mporpamma on mnpeametry «Xumus» mana 8-9 kiacca sBIseTCS

KOMIIOHCHTOM O6paBOBaTCHLHOﬁ ImporpaMmbl OCHOBHOT'O O6IIICI‘O O6pa3OBaHI/I5{
IIKOJIbI, COCTAaBJICHA B COOTBCTCTBHU:

¢ @denepanbHbIM 3ak0HOM «O0 00pa3zoBanuu B Poccuiickori denepanum» oT
29.12.2012 r Ne 273;

TpeboBanusiMu  ¢efepanbHoro  ['ocymapcTBEHHOro  00pa30BaTeIbHOTO
CTaHjapTa OCHOBHOTro o61iero oopazoBanus (nanee ®I'OC O00);

nucbMo MunucrepctBa oopazoanus u Hayku PO ot 19.04.2011 rona Ne 03-
255 «O BBeaennu ®I'OCx;

[TocTaHOBIEHHEM TOCYIapCTBEHHOTO CaHUTapHOTO Bpaya PO ot 29.12.2010
roma Ne 189, Caulluu 2.4.2821-10;

[Tpukazom MunucrepctBa oobpazoanus U Hayku PO ot 17.12.2010 roga No
1897,

[Tpukaszom MunucrepctBa o6pazoBanusi u Hayku P® ot 04.10.2010 roma Ne
986 (1o ocHaIIEHHUIO YUEOHBIX 3aBEJICHUN );

[Tpukazom Munobpuayku Poccun ot 21.04.2016 roma Ne 459 «o BHeceHUU
U3MEHeHU B (QenepanbHbIl TMepeyeHb Yy4eOHUKOB, PEKOMEHIYEMBIX K
UCIOJB30BAaHUIO  MpPH  pealu3alMi  HMMEIOIIUX  T'OCYJapCTBEHHYIO
aKKpeIUTaIlMI0 00pa30BaTEIbHBIX IPOrPaMM HA4YaJIbHOTO 00IIEro, OCHOBHOTO
oOmiero, cpenHero obmiero oOpa3oBaHMs, YTBEPKACHHBIA IMPUKA30M
MunucrepcTBa oOpazoBanus 1 Hayku Poccuiickoit @enepanuu ot 31.03.2014
roma Ne 253»;

[Tpukazom Munob6pnayku Poccum o 31.12.2015 roma Ne 1577 «O BHeceHuu
n3MeHeHuil B denepasibHbI TOCYIapCTBEHHBI 00pa30BATENbHBIN CTaHIAPT
OCHOBHOI'O OOHIIEro 00pa3oBaHusl, YTBEPKICHHbIN NMpUKa3oM MUHHCTEPCTBA
obOpazoBanus u Hayku Poccutickoit ®denepammu ot 17.12.2010 roga Nel1897»
[IporpammamMu 00pa3oBaTENBHBIX YUPEKIACHUN « XUMUSDY, PEKOMEHIOBAHHBIC
MunucrepctBoM oOpazoBanus PD, 5-e uznanue — M.: «IIpocsemienuey, 2012
T.

ABTOpcKOW ~ mporpamMmor  Kypca  xumuum g 8-9  kjaccoB
oOmieoOpa3zoBaTenbHbIX yupexaeHui (06a30Bbiii ypoBeHb) O.C. I'aGpuiisn
(2010 roga). Hacrosimias mporpaMma yuuThIBaeT pekomenaauuu [IpumepHoi
MIPOTPAMMBI IT0 XMMHH OCHOBHOH IITKOJIBI.

VYuebnsiii ian MbOY COUI n. TumupsizeBckmii

OO0mas xapakrepucTuka yueOHOro Kypca

B cootBeTcTBUM C (DeﬂepaJ'IBHI)IM rocyiapCTBCHHbBIM O6paSOBaTeJ'IBHBIM

CTaHJApPTOM OCHOBHOTO OOIIIET0 00pa30BaHUs yUallluecs T0KHBI OBJIAIeTh TAKUMHU
MO3HABaTEIbHBIMU  y4€OHBIMU JCUCTBUSAMH, Kak yMeHHE (OpMyIUpPOBATh
npo0JieMy U TMIIOTE3Y, CTAaBUTH LIEJIU U 3a/1a4¥, CTPOUTH TUIaHbI JOCTUKEHUS LIeTeH
U pELLEeHM ITIOCTABJIICHHBIX 3a/1a4, IPOBOAUTH SKCIIEPUMEHT U HA €70 OCHOBE JI€J1aTh



BBIBOJIBI M YMO3AKJIIOYEHNUs, IPEICTABIATh UX U OTCTaWBaThb CBOIO TOYKY 3PEHUS.
Kpome Toro, ywammecs IOJDKHBI OBJIAJETh IPUEMaMH, CBSI3aHHBIMH C
ONPENEIICHUEM IIOHATHM: OTPAaHUYMBATHh HX, OIMCHIBATH, XapaKTEpU30BaThb H
cpaBHuBaTh. ClIe10BAaTEIBHO, IPY U3YYEHUN XUMUU B OCHOBHOM LIKOJIE YYalIUECs
JOJDKHBI  OBJAJETh YYEOHBIMH JEUCTBUAMHM, IO3BOJSIONIMMH UM JOCTUYb
JUYHOCTHBIX, MPEIMETHBIX W METAIPEIMETHBIX O0pa30BATEIbHBIX PE3YJHTATOB.
OcobeHHOCTH cozepKaHUs OOy4YeHHUS XMMHHM B OCHOBHOM IIKOJIE OOYCJIOBJIEHBI
cneuM(PUKON XMMHUM KaK HAayKd W IIOCTaBJIECHHbIMHM 3agadaMu. OCHOBHBIMU
npobsieMaMu  XUMHMM  SIBJIIFOTCSI M3yYEHUE COCTaBa U CTPOEHUSl BELIECTB,
3aBUCHMOCTH HMX CBOMCTB OT CTPOCHUS, IIOJYyYEHHME BEIIECTB C 3aJaHHBIMU
CBOMCTBaMH, MCCIECAOBAHNE 3aKOHOMEPHOCTEH XUMHYECKUX  pEakuud W
IyTEN YNPABJICHUS UMH B LIENAX MMOJyYEHUS BEIIECTB, MAaTEPUATIOB, JHEPTHUH.

[Ipennaraemoe nocoOue Mo XUMUM pacKpbIBaeT BKJIa] y4eOHOTO MpeAMETa B
JOCTHKEHHUE LIeJe OCHOBHOTO 00ILero oOpa3oBaHMs U OIpenessieT BaKHEHIINe
COJIEpIKATEIIbHbBIC JIMHUHU IIPEIMETA:

. «BEIIECTBO» — 3HAHUWE O COCTaBE€ U CTPOCHUHU BEIECTB, UX
CBOMCTBaxX U OMOJIOTHYCCKOM 3HAYCHUH;
. «XMUMHUYECKAsT peakius» — 3HAHWE O MPEBPAIICHUSIX OIHUX

BCIIIECTB B JIPyTHe, YCIOBUAX MPOTEKAHUS TAKUX MPEBPAIICHUH U CIIOc00ax
YIPABJICHHSI PEAKIIHSIMU;
. (TPUMEHEHHE BEUIECTB» — 3HAHHE M OMNBIT 0€30MacCHOro
oOpalleHus ¢ BeIIeCTBaMH, MaTepHalaMH U MpolleccaMu, HE0OOXOIUMbIMU B
OBITY U Ha TIPOU3BOJICTBE;
. «I3BIK  XMMHUW» — OIIEPUPOBAHUE CHUCTEMOM Ba)KHEUILHNX
XUMUYECKUX TOHATUM, 3HAHME XUMHUYECKOW HOMEHKJIATyphl, T.€. HUX
Ha3BaHUS (B TOM 4YHCJIE€ W TPUBHAIbHBIC), BIIAJICHUE XUMUYECKON
CUMBOJIMKOM (XUMUYECKUMH (POPMYJIaMU U YPABHEHUSIMU ), a TAK)KE TTpaBUiIa
nepeBoa MHPOPMAITUU ¢ €CTECTBEHHOTO S3bIKA HA S3BIK XUMHUH U 00paTHO.
[TockonbKy OCHOBHBIC COJEPIKATEIbHBIC JHUHUU IIKOJIHHOTO Kypca XHMHH
TECHO TeperieTeHbl. B mporpamme coaepikaHue npeacTaBiIeHO HE 10 JUHUAM, a 0
pazzenam.

3HAUNUTETLHOE MECTO B COJEpPXAHUU Kypca OTBOAMUTCS XHMHUYECKOMY
skciepuMeHTy. OH m1o3BosieT CchHOPMUPOBATH Yy Yy4YaIIMXCS  CHEIUaTbHbIE
MpEeIMETHBIC YMEHUS Pab0TaTh C XUMHUYECKUMU BEIECTBAMM, BBITIOJHSITH MPOCTHIC
XUMUYECKHE OIbBIThI, HAYYUTh WX OE30MacCHOMY U DJKOJIOTMUECKH TPAMOTHOMY
oOpaIieHuIo ¢ BEIIECTBAMHU B OBITY U Ha MPOU3BO/ICTBE.
[IpakTrueckne pabOThI CTPYNIUPOBAHBI B OJIOKM — XWMHUYECKHE MPAKTUKYMBI,
KOTOpBIE CIIy’)KaT HE TOJIBKO CPEJICTBOM 3aKpEIUICHHS YMEHUW M HABBIKOB, HO U
KOHTpPOJIsI KadecTBa uUx chopmupoBaHHOCTH. [Io cBoeMy yCMOTpEHHIO, a Takke
WCXO/I51, N3 BO3MOKHOCTEH MKOJLHOTO KAOMHETA XUMUH, YIUTEIb MOKET U3MCHHUTh
U CTPYKTYPY IPEACTABJICHHOTO B IIpOrpaMMe NPAKTUKyMa, HallPpUMED, YBEIHYNUTD
YHUCJIO0 JTJA0OPATOPHBIX pabOT 3a CUET COKPAIEHUSI IEMOHCTPAIIHA.

[Tpu orbGope comepkanusi, KOHKPETH3UPYIOIIETO MPOTPAMMY, YIUTHIBAJIOCH,
YTO mepes 00muM o0pa3oBaHUEM HE CTOUT 3a7a4a MPo(hecCHOHaTLHOM MOATOTOBKU



oOydaromuxcs. OJTO ONPEAENUIO IOCTPOCHHE Kypca Kak OOLIEKYJIbTYypHOTO,
HAIpPaBJIEHHOTO, TMpPEXJIe BCEro Ha (OPMUPOBAHME U pa3BUTHE HHTEpeca K
U3YYCHUIO XUMUHU. YUYTeHa OCHOBHAs OCOOEHHOCTH IMOJAPOCTKOBOIO BO3pacta —
HAYaJIo MepPeXo/ia OT IETCTBA K B3POCIOCTH, KOTOPBIM XapaKTepU3yeTCsl pa3BUTHEM
NI03HABATEJIbHOM cephl.

Ha »srtame ocHOBHOro oOWIEro cpeaHero oOpa3oBaHUS IPOUCXOIHUT
BKJIIOUEHUE OOYYarOIMXCS B MPOEKTHYIO M MCCIEAOBATEIbCKYIO JESATEIBHOCTD,
OCHOBY KOTOpPOH COCTaBIISIIOT TaKW€ YHUBEpCAIbHbIE y4eOHbIE IEUCTBUS, Kak
YMEHHE BUACTh MPOOJIEMBI, CTaBUTh BOMPOCHI, KJIACCU(PUIIMPOBATH, HAOIIOATH,
IPOBOAUTH AKCIEPUMEHT, JeNaTh BBIBOABI M YMO3AKIIOYCHHS, OOBSICHSATH,
J0Ka3bIBaTh, 3alllUINATh CBOW HJIEH, JaBaTh ompeneneHus moHsatusM. Cioma xe
OTHOCSITCSI TMPUEMBI, CXOJHBIE C  ONpPEICICHHEM IMOHSTHI:  OINUCaHUE,
XapaKTepUCTHKA, pa3bsCHEHUE, CpaBHEHHUE, pasznuueHue. DOopMHUpPOBaHUE ITUX
YHHUBEpPCAJIbHBIX YYEOHBIX NIEHCTBUN HauMHaeTCs eulé B HAyaJbHOW IIKOJE, a B
Kypce XMMUU OCHOBHOM ILIKOJIBI TPOUCXOJUT UX Pa3BUTHE U COBEPLICHCTBOBAHHUE.
B cBs13u ¢ 3TUM pe3epBHBIE Yachl IUIAHUPYETCS UCIOJIB30BaTh Ha (POPMUPOBAHUE U
pa3BUTHE YMEHUH MPOEKTHOM U UCCIIEA0BATEIBCKON AEATEIbHOCTH, YMEHUE BUJIETh
po0JIeMbl, eNIaTh BBIBOJBI U YMO3aKIIIOUEHUS.

DTO BO3MOXXHO TpPH HEOOJBIIONW HAMOIHIEMOCTH KIJIACCOB B CEIBCKUX
IIIKOJIaX, 0COOCHHO MaJIOKOMIIICKTHBIX.

Onucanne Mecra yueOHOro Kypca B y4eOHOM ILIaHe

Oco0eHHOCThIO coepxKaHUs Kypca «XUMHsD) SBISIOTCA TO, YTO MPEIAMET
NOSIBISIETCS TOCIHEAHUM B PSAY HU3YYEHHS €CTECTBEHHOHAYYHbBIX JUCLUILINH.
JlanHast HEOOXOAMMOCTh OCBOEHHUSI OOBACHAETCA TEM, YTO ILIKOJIbHUKHU JOJKHBI
o0namaTh  HE  TOJBKO  ONPEACNIEHHBIM  3alacoM  MpeABapUTEIbHBIX
€CTECTBEHHOHAYYHbIX 3HaHUW, HO U IOCTATOYHO XOPOIIO Pa3BUTHIM aOCTPAKTHBIM
MBIILJICHUEM. YUYaIlMMUCS Y>K€ HAaKOIUIEHbI 3HAHUS MO CMEXKHBIM JIUCUUTLIMHAM
UKIJIa: Ouonoruu, GU3NKMA, MAaTeMaTUKH, reorpaguu, cHOpMUPOBAIUCH YMEHHUS
aHaJIM3UPOBaTh, BECTH HAOIIOJICHHUS, CPABHUBATH OObEKTHI HAOIIOACHUSI.

B cooTrBercTBHM C y4yeOHBIM MJIAaHOM Ha WM3y4Y€HUE XUMHUHU B 8- 9 Kiacce
OTBOAWTCS TO 2 dYaca B HeIeNo, Mo 68 dYacoB B Toj, MpPH HOPMATHUBHOM
IPOAODKUTEIBLHOCTH Y4eOHOTo ToAa 34 yueOHbIX HEJEINH.

Nzyuenne npeamera «XuMHs» B 4acTh (OPMUPOBAHUSA y OOyUaIOLIUXCS
HAyYHOTO MHUPOBO33PEHHUS, OCBOCHMSI OOLICHAYYHBIX METOJIOB (HaOIo/IeHueE,
U3MEPEHHE,  JKCIEPUMEHT, MOJACIHPOBAHUE), OCBOEHHUS  IMPAKTHYECKOIrO
NPUMEHEHUsI HAy4YHbIX 3HAHUM OCHOBAHO HAa MEXIPEIAMETHBIX CBS3SIX C
npeameramu:  «buonorus», «leorpadus»y, «Mcropus», «JlutepaTtypay,
«Marematukay, «OCHOBBI 0€30MaCHOCTH KM3HEAEATEILHOCTH, «PyCCKUl S3BIKY,
«Duzuka», « IKOIOTHUS.



OnucaHue IEHHOCTHBIX OPHEHTHPOB COAEPKAHUSI yIeOHOTO
npeaMera

B pe3yibTare M3ydyeHUs] XUMHHU YYEHUK JTOJKEH: 3HAMb U NOHUMAMD.
OCHOBHBIC HCTOPUYCCKUE COOBITHS, CBS3AHHBIE C Pa3BUTHEM XHMHUHU M OOIIECTBA;
JOCTIDKCHHSI B 00JIACTH XMMHH M KYJbTYPHBIC TPAJAUIHH (B YaCTHOCTH, HAYYHBIC
TPaJWIINKM) CBOEH CTpaHBl; OOIEMHUPOBBIC IOCTIDKCHHS B O0O0JIACTH XUMUMU;
OCHOBHBIC TMPUHIUIBI W TIPaBWJIA OTHOIIEHHUS K TMPHUPOJIC; OCHOBHI 3J0POBOTO
oOpasza JKHM3HH M 3J0pOBbecOEperaronfx TEXHOJIOTHIA; TMpaBuia IMOBEACHUS B
YPE3BBIYAHBIX CHUTYAIUAX, CBS3AHHBIX C BO3JICHCTBHEM pPa3IMYHBIX BEIICCTB;
OCHOBHBIE TIpaBa U 00SI3aHHOCTH IPakIaHWHA (B TOM YHCJIC YJAIIIETOCs ), CBSI3aHHBIC
C JIMYHOCTHBIM, TPO(PECCHOHATBLHBIM U JKHU3HEHHBIM CaMOOIPECICHUEM;
COILIMAJIBHYIO 3HAUUMOCTD U coJiepkaHue nMpodeccuid, CBA3aHHBIX C XUMHEH;

UCHBIMBIEAMb: YYBCTBO TOPAOCTH 32 POCCHUICKYI0 XMMHUYECKYIO HAyKy U
YBaXEHUE K UCTOPHH €€ Pa3BUTHS; YBAXCHUE U NMPHUHITHE TOCTHKCHUN XUMHH B
MHUpE; JIIOOOBh K TMPHUPOJIC; YBAKEHUE K OKPYXKAIOMUM (yJaluuMCs, YYUTETISIM,
POIUTENSAM M JIp.) — YMETh CIYIIaTh M CIBINIATh MapTHEpPa, MPU3HABATH IIPaBO
KaKJIOTO Ha COOCTBEHHOE MHEHHWE, IPUHUMATh PEHICHUS C YUETOM TIO3HUITUI BCEX
YY9aCTHHKOB; YYBCTBO MPEKPACHOTO M 3CTETHUECKUX YyBCTB HA OCHOBE 3HAKOMCTBA
C MHPOM BEHIECTB U HMX MPEBpAlICHHUM; CaMOYBaXEHHUE M HMOI[MOHAIILHO-
MOJIOKHUTEIIBHOE OTHOIIIEHUE K cele;

npu3zHasamp: ICHHOCTD 3JI0POBBS (CBOETO U IPYTUX JIIOJIEH);

0co3Hagamp: TOTOBHOCTh (WJIM HETOTOBHOCTh) K CaMOCTOSITEIbHBIM
MOCTYIIKaM U JIEUCTBHSIM, OTBETCTBEHHOCTh 32 UX PE3YJIbTAThl; TOTOBHOCTH (WJIU
HETOTOBHOCTh) OTKPBITO BBIpaXXaTh M OTCTaMBATh CBOIO MO3UIUIO M KPUTHUYHO
OTHOCHUTBHCS K CBOUM IOCTYTIKaM;

npoA6NAMB: DKOJIOTUIECKOE CO3HAHHUE; T0OPOKEIATeNbHOCTh K JIIOJISM,
TOTOBHOCTh K COTPYIHHYECTBY, OKa3aHUIO MOMOIINHA TEM, KTO B HEW HYKIACTCS,
n30MpaTeNbHBINA MTO3HABATEIILHBIN HHTEPEC U TF0003HATEIHFHOCTD B U3yUYE€HUH MUPa
BCIIECTB W pPEaKIMi; YOEKICHHOCTh B BO3MOXHOCTH IIO3HAHHS TIPHPOJIHI,
HEO0OXOMMOCTH Pa3yMHOTO UCIIOJIB30BAHUS TOCTHIKCHUI HAYKH U TEXHOJIOTHHA TSI
pa3BUTHS OOIIECTBA;

yMemb: YCTAaHABIMBATH CBSI3b MEXKIY IICJIbI0 M3YYEHUS XUMHUHU U TE€M, JJIs
Yero OHa OCYIIeCTBISeTCsl (MOTHBaMH);  BBIIONHITH  KOPPHUTHUPYIOIIYIO
CaMOOIICHKY, 3aKJIFOYAIONIYIOCS B KOHTpPOJE 3a MPOIECCOM H3YUYEHUS XUMUU H
BHECCHHH HEOOXOJMMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX dTalaM U CIocobam
U3Y4YCHUS Kypca XUMUU;

CTPOUTH KH3HEHHBIE U MPO(PECCHOHANBHBIE TUIAHBI ¢ YYE€TOM KOHKPETHBIX
COIMATBHO-UCTOPUICCKUX, MIOTUTHICCKUX U SKOHOMUUYECKHUX YCIIOBUH; OCO3HABATH
COOCTBEHHBIC IIECHHOCTH M COOTBETCTBHE MX NMPUHUMACMBIM B XKU3HH PCIICHUSM;
BECTH JUAJOT Ha OCHOBE PAaBHOIPABHBIX OTHOIICHWM W B3aMMHOTO YBa)KCHHSI,
BBIICIIATh HPABCTBCHHBI ACIEKT ITOBEJACHUS W COOTHOCHTH IOCTYIKH (CBOH H
JPYTHUX JIFOICH ) M COOBITHUS ¢ MPUHATHIMU 3THYECKHMH HOPMaMH; B IpeJieax CBOMX



BO3MOYKHOCTEN MPOTUBOJICUCTBOBATh JACUCTBUSIM BIIUSHUSIM, MPEAOCTABISIONIUN
yTpO3Y JKU3HU, 3JOPOBBIO U 0€30MaCHOCTH JIMYHOCTH U 0OIIIECTBA.

Becy Teopernueckuii Marepuan Kypca XHMHH ISl OCHOBHOM IIKOJIBI
paccMaTpuBaeTcs Ha MEPBOM ToJy OOy4deHHs, YTO MO3BOJISIET yyaliumcs Oosee
OCO3HAHHO M TJIYOOKO M3Yy4UTh (PaKTHUECKUI MaTepual — XUMHIO SJIEMEHTOB U MX
coenuHeHuid. Hapsimy ¢ 3TUM Takoe MOCTpOEHHE MpOorpaMMbl JaET BO3MOKHOCTh
pa3BUBaTh MOJYYEHHBIE MEPBOHAYAIIBHO TEOPETHUECKUE CBEICHMS Ha Oorarom
(bakTHUYeCKOM MaTepuase XUMHUH dJIEMEHTOB.

[Iporpamma mocTtpoeHa ¢ y4€TOM peanu3aluu MEKIPEIMETHBIX CBA3EH C
KypcoM (U3HKH 7 KJacca, i€ U3y4atoTcs OCHOBHBIE CBEJICHUS O CTPOSHUHU MOJIEKY
M atoMoB, W Owonoruu 6-9 kiaccoB, riae maércs 3HAKOMCTBO C XHUMHYECKOH
OpraHu3alMen KIEeTKU U mpolieccaMu 0OMeHa BEIIeCTB.

OcHOBHOE coJep)KaHUE Kypca XMMHUHU 8 Kilacca COCTaBIISIIOT CBEIEHUS O
XUMHYECKOM 3JIEMEHTE U (DOpMax ero CyIIeCTBOBAHUS — aTOMaX, M30TOMaX, MOHAX,
IPOCTBIX BEIIECTBAX U BAXKHEHIINX COCAMHEHUAX dJIeMEHTa (OKCHAAX M JIPYrHX
OMHApHBIX COCAMHEHUSX, KUCIOTAaX, OCHOBAHUAX M COJIIX), O CTPOECHUH BEILIECTBA
(TUIIOJIOrMH XUMHUYECKUX CBSI3€H U BUAAX KPUCTAIUIMUECKUX PEUIETOK), HEKOTOPBIX
3aKOHOMEPHOCTSX MPOTEKAHUS PeaKUil U UX Kilaccu(uKaiuu.

[Ipennaraemble MaTepuaibl pa3pabOTaHbl HA OCHOBE aBTOPCKOM MPOTrpamMmbl
O.C.I'abpuensna, COOTBETCTBYIOLIEH denepaibHOMY KOMIIOHEHTY
['ocynapcTBeHHOro  craHjaptra  oOmiero  oOpa3oBaHUsT H  JOMYIICHHOU
MunucrepctBoM 00pa3oBanus u Hayku Poccuiickoit ®enepanuu (O.C.I'abpuensn
[Tporpamma kypca xumun 11 8-11 kimaccoB 001e00pa3oBaTEIbHBIX YIPEKICHUN
— 2-e U3anue, nepepadboTanHoe u gononHeHHoe — M.: Jlpoda, 2013r.).

ABTOpCKOW TporpaMMme COOTBETCTBYeT Y4eOHuK: «Xumus 8 Kiaccy.
O.C.I'abpuensH - pekoMeH10BaHO MUHHCTEPCTBOM 00pa3oBanus U Hayku PD / 10-
e u3anue, nepepadborannoe — M.: JIpoda, 2016.

2. INIAHUPYEMBIE PE3YJbTATHI U3YUEHUS KYPCA B
OCHOBHOM HIKOJIE

JINYHOCTHBIMM Pe3VJbTATAMHU HM3YYCHHS TIpeaMeTa «XUMUsS) SBISIOTCS
CJIEAYIOIINE YMEHUSI:
Oco3HaBaTh €IUHCTBO U IIEJIOCTHOCTHh OKPYKAIOLIEr0 MHUPA, BO3ZMOXKHOCTHU
€ro MO3HaBaeMOCTH U OOBICHUMOCTH Ha OCHOBE JOCTH)KCHUN HAYKH.
[TocTeneHHo BrICTpanBaTh COOCTBEHHOE 1IEJI0CTHOE MUPOBO33PEHHUE:
® 0CO3HABaTh MOTPEOHOCTh W TOTOBHOCTHh K CAMOOOPA30BaHUIO, B TOM YHCIIC U B
paMKax caMOCTOSITEIbHOM AESITEIbHOCTH BHE IIIKOJIBL;
® OIICHMBATH KU3HEHHBIC CUTYAIlUU C TOYKU 3pPEHHs Oe30macHOro 00pasa Ku3HU
Y COXPAHEHUS 310POBbBS;
® OIICHMBATbH PKOJOTHUECKUN PUCK B3AaMMOOTHOIIICHUH YeJIOBEKa U TIPUPOJIBI.



Bri6upaThe mocTymnky, HallelIeHHbIE HAa COXpaHEHHE U OepekHOEe OTHOIICHHE
K IPUPO/Ie, 0COOEHHO KUBOM, M30erasi MPOTUBOMOJIOKHBIX MOCTYNKOB, TOCTEIIEHHO
y4ach U OCBaMBasl CTPATErHIO PALIMOHAILHOTO IPUPOIOIIOIb30BAHU.

Cpeocmeom pazéumusi JIAYHOCTHBIX PE3YyJbTATOB CIYKAT  y4eOHBI
MaTepuad M TPOJAYKTHBHBbIC 3aJaHUs y4eOHHKA, HAIleJICHHbIE Ha 6-10 JHHHIO
pPa3BUTHS — YMEHUE OLICHUBATH MIOBEICHHUE YEJIOBEKA C TOUKHU 3PEHHSI XUMHUYECKOU
0€30MacHOCTH IO OTHOIIEHHIO K YEJIOBEKY U ITPUPOJIE.

MeTanpeiMeTHBIMU PE3YJIbTaTAMU HM3YUYCHHUS Kypca «XUMHs SBISIETCS
dbopmHpoBaHUEe YHUBEPCAIbHBIX YueOHBIX AeiicTBul (Y'Y /]I).

Pecynamuenvie YY1

CamocTosTenbHO OOHapyXuBaTh W (POopMyIHpoOBaTh Y4eOHYIO MPOOJIEMY,
OTIPEIEIISATH 11eJIb yueOHOM 1eaTeIbHOCTH, BBIOUpaTh TEMY ITPOEKTA.

BoigBurate Bepcum perieHus: npoosieMbl, 0CO3HaBaTh KOHEUHBIN pe3yJbTarT,
BbIOMpaTh U3 MPEJIOKEHHBIX U HUCKAaThb CAMOCTOSITEJIHO CPEACTBA JOCTHXKECHHUS
LEJIH.

CocTaBnsATh (MHIMBHIYaJIbHO WJIM B TPYIIIE) IJIAH PEHIeHUs MpOoOJIeMbl
(BBITIOJIHEHUSI TTPOEKTA).

PaboTas no niaHy, cBepsATh CBOM ACHCTBUS C LENbIO U, IPU HEOOXOIUMOCTH,
UCITPABJIATh OLIMOKHA CAMOCTOSITENIBHO.

B auanore ¢ yuuTeneMm COBEPIIEHCTBOBATh CAMOCTOATENBLHO BbIPAOOTaHHBIE
KPUTEPHUH OLIEHKH.

CaMocTosATenbHO 00HAPYKUBATh U (POPMYIUPOBATH MPOOIEMY B KIIACCHOU U
WHIUBUAYAJIbHOW YIEOHOM NeATEILHOCTH.

BoeinBurate Bepcum perieHus: mpoosieMbl, 0CO3HaBaTh KOHEUHBIN pe3yJbTarT,
BbIOMpaTh U3 MPEJIOKEHHBIX U HUCKAaThb CAMOCTOSITEJILHO CPEACTBAa JOCTHXKEHHUS
LENH.

CamocTosITeIbHO OCO3HABaTh MPUYMHBI CBOETrO YyCIleXa WM Heycnexa u
HAXOJUTh CIOCOOBI BBIXO/IA U3 CUTYallUU HEyCIeXa.

Cpedcmeom ¢hopmuposanusi peryinsTUBHBIX YVY]J| choyxaT TEXHOJOTHsS
npoOJEMHOr0 Juajora Ha 3Tane M3Yy4eHUsl HOBOIO Marepuana U TEXHOJOTus
OLICHMBaHUs1 00pa30BaTENbHBIX JOCTHKEHUM (yU€OHBIX YCIIEXOB).

llosnasamenvrvie YVJI:

AHanu3upoBaTh, CpaBHMBATh, KIACCUPUIMPOBATHL W 0000ATh (QakKThl U
SIBJICHUS. BBISIBISTH IPUYMHBI U CJICICTBUS MMPOCTHIX SIBICHUM.

OcyuiecTBiATh CpaBHEHHE U KIACCHU(PHUKALMIO, CAMOCTOSTEIbHO BBIOMpas
OCHOBAaHMSI W KPHUTEPUU JUISI YKa3aHHBIX JIOTUYECKUX OIepalruid; CTPOUTH
KJIACCU(PUKALIMIO HA OCHOBE TUXOTOMHUYECKOTO JIeJICHHs (Ha OCHOBE OTPUIIAHNUSA).

CTpouTh JIOTMYECKOE PaCCyKAEHUE, BKIFOYAOIIEE YCTAHOBICHUE IPUYNHHO-
CJICICTBEHHBIX CBS3EH.

Co3nmaBaTh CXeMaTMYECKHME MOJIETM C BBIACICHHEM CYHIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

CocTaBisATh TE3UCHI, pa3IUYHbIC BUJbI MJIAHOB (ITPOCTHIX, CIOXKHBIX U T.IL.).
[IpeobpazoBbIBaTH HHPOPMALIHMIO U3 OJHOTO BUA B APYTOif (TaOIUILY B TEKCT U TIP.).

BbluuThIBaTH BCE YPOBHU TEKCTOBOM MH(GOPMALIHH.




YMeTs ompenenith BO3MOXKHBIE HCTOYHUKM HEOOXOJUMBIX CBEICHUH,
MIPOU3BOIUTH MOUCK UH(OPMAIINH, AaHATTM3UPOBATH U OLIEHUBATH €€ TOCTOBEPHOCTD.

YMeThb HCTOIB30BaTh KOMIBIOTEPHBIE U KOMMYHHUKAIIMOHHBIE TEXHOJIOTUU
KaK MHCTPYMEHT JI JIOCTHKEHHUSI CBOUX IeJiell. YMETh BbIOUpATh aJeKBATHbHIE
3aJlaye MHCTPYMEHTaIbHbIE MPOTPAMMHO-ANapaTHBIE CPEJICTBA U CEPBUCHI.

Kommynukamuenvie YVJI:

CaMocCTOsITeIbHO OPraHU30BBIBaTH yueOHOE B3aMMOJICUCTBHE B TpyIIe
(ompeaenaTh 00IIMe 1eNH, PACTIPEIEISTh POJIM, 10rOBApUBATHCS IPYT C APYTOM U
T.J.).

OTtcTauBasi CBOIO TOUKY 3pEHUS, MPUBOJUTH apryMEHTHI, MOATBEPKIAs UX
(dakramu.

YMeTh B3rJISHYTh HAa CUTYallMI0 C WHOM MO3UUMU M JOTrOBApUBATHCA C
JIFOJTbMU WHBIX TTO3HITAH.

Cpedcmeom gpopmuposanus KOMMYHUKATUBHBIX Y'Y [ ciiykaT TEXHOJOTHS
npoOJieMHOTr0 auanora (moOyXIaroIIUi 1 MOIBOAIINAN TUAJIOT) U padoTa B MaJIbIX
rpynmnax, TAaKke UCIO0JIb30BaHUE HA YPOKaX 3JIEMEHTOB TEXHOJIOTMH MPOIYKTUBHOTO
YTCHUSI.

IlpeaMeTHBIe Pe3VIbTATHI:

BbInyCKHHK HAYYHTCS:

® XapaKTepU30BaTh OCHOBHBIE METO/Ibl IO3HAHMS: HA0IIOIEHUE, U3MEPEHUE,
DKCIIEPUMEHT;

® OIUCHIBATH CBOMCTBA TBEPBIX, )KUJIKMX, TA3000pa3HBIX BEIIECTB, BHIICISS
WX CYIIECTBEHHBIEC MPU3HAKY;

® pacKphIBaTh CMBIC OCHOBHBIX XHMHYECKHX TIOHATUA  «aTOMM,
«MOJIEKYNIa», «XUMHYECKHM J3JEMEHT», «IPOCTOE BEUIECTBO», «CIO0XKHOE
BEII[ECTBO», «BAJICHTHOCTH», «XHUMHUYECKAasi pEAKIUs», HCIOJNb3ysl 3HAKOBYIO
CUCTEMY XUMUU;

® pacKpbIBaTh CMbBICI 3aKOHOB COXPAaHEHHUsS] MAacChl BELIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJISIPHON TEOPUU;
pas3nuyaTh XUMHUYECKHE U (PU3NYECKUE SIBIICHMUS,

Ha3bIBATh XUMUYECKUE AIEMEHTHIL;

OTNPEENATh COCTAB BEIIECTB M0 UX (hopmyiam;

OINPENENATh BAJICHTHOCTh aTOMa 3JIEMEHTA B COEINHEHHUSX;
OTIPEIEIISITh TUIT XUMUYECKUX PEaAKITHi;

Ha3bIBaTh MPU3HAKH U YCIIOBHSI MPOTCKAHMSI XUMHUYECKIX PEAKITHIA;

® BbLISBJIATH MPU3HAKU, CBUJIETEIBCTBYIOUIUE O MPOTEKAHUN XUMUYECKON
pEeaKI¥H MMPHY BBITIOJITHCHUA XUMHUYECKOTO OTIBITA;

® COCTaBJATH GOPMYIIBI OMHAPHBIX COCTUHEHUI;

® COCTaBJISITh YPABHCHUSI XUMUYECKHUX PEAKITUN;

e co00aTh MpaBuia 0e30macHor paboThl TPU MPOBEECHUH OIBITOB;

® [10JIb30BaTHCA Ja0OPATOPHBIM 000PYAOBAHUEM U MTOCYI0M;

® BBIYHCIIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChI BEIIECTB;




® BBLIUKUCIATH MACCOBYIO JOJIIO XHMHYECKOIOo J3JIeMeHTa 10 (opmyre
COEMHECHUS,

® BBIUUCIIATH KOJUYECTBO, 00bEM HIIM MAcCCy BEIIECTBA MO KOJIUYECTRY,
00BeMy, Macce peareHTOB WIH TIPOIYKTOB PEAKITHH;

® XapakTepU30BaTh PUIMUECKHE U XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB:
KHMCJIOPOJ1a U BOAOPO/IA;

® [0JIy4aTh, COOMPATH KHUCIOPOI ¥ BOJIOPOSI;

® paCMO3HABATh OMBITHBIM IyTEM ra3000pa3HOTO BEILECTBA: KUCIOPOI,
BOJIOPOJ;

® pACKpBIBaTh CMBICII 3aKOHA ABOTrajipo;

® PACKpBIBaTh CMBICI MOHATUM «TEIUIOBOM A(PGHEKT peakium», «MOJSIPHBII
00BeEM»;

® XapaKTepu30BaTh PUIHUECKUE U XUMUUECKUE CBOMCTBA BOJBI;

® PACKpPBIBaTh CMBICH MOHSTHUS «PACTBOPY;

® BBIYUCIATH MACCOBYIO JOJIKO PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

® [IPUTOTOBJIATH  PACTBOPBI  C  ONPEHACICHHOM  MAacCOBOM  J0JIEH
PacCTBOPEHHOI'O BEIIECTBA;

® Ha3bIBaTh COCIMHEHMS U3YUYECHHBIX KJIACCOB HEOPTAHUYECKUX BEIIECTB;

® XapakTepu3oBaTh (U3UYECKHUE U XUMUUYECKHE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX BEILIECTB: OKCUJIOB, KACIIOT, OCHOBaHUI, COJIEH;

® ONpeAeisaTh IPUHAJIEKHOCTh BEIIECTB K ONPEACICHHOMY KJaccy
COCJIMHCHUM;

® COCTaBIATh (POPMYJIBI HEOPTAHUUECKUX COCTMHEHUN N3YUEHHBIX KJIACCOB;

® TPOBOJUTH OIBITHI, MOJTBEPKIAOIUE XUMUUECKHUE CBOMCTBA N3YyUECHHBIX
KJIACCOB HEOPTaHUYECKUX BEILIECTB;

® paclo3HaBaTh OMNBITHBIM IIyTEM pPACTBOPOB KHUCIOT M IIEJIOYEH IO
M3MEHEHHUIO OKPACKU UHIUKATOPA;

® XapaKTepU30BaTh B3aMMOCBSI3b MEXAY KjaccaMd HEOPTaHUYECKHUX
COCJIMHECHUM;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona /.M. Menneneesa;

® OOBSCHATh (PUBMYECKUI CMBICI aTOMHOro (MOPSIIKOBOTO) HOMEpa
XAMHUYECKOTO 3JIEMEHTA, HOMEPOB IPYNIIBI U MEPHOA B MEPUOJIUYECKON CUCTEME
JI.. Menpeneena;

® OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHHS CTPOCHHS aTOMOB, CBOWCTB
AJIEMEHTOB B MpeJeaax MajblX IEPUOAOB U IIaBHBIX MOATPYIIL;

® XapaKTepU30BaTh XMMHUUYECKHE DJIEMEHTHI (OT BOJAOPOJA JO KaJbIHs) Ha
OCHOBE HX TIIOJIO)KEHUs B Tniepuoamyeckon cucreme J[[.M. MenneneeBa u
O0COOCHHOCTEH CTPOSHHUS KX aTOMOB;

® COCTaBJIATH CXEMbl CTpPOCHHST aToMOB TiepBbIXx 20 »JIEMEHTOB
nepuoguueckou cucremsl JI.M. Menneneesa;

® DACKpbIBaTh CMBICII TIOHSITHUM: «XUMHYECKast CBSI3bY,
«AIIEKTPOOTPULIATEIILHOCTDY;



® XapaKTepHU30BaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAUINYECKOU PEIIETKHU;

® OIpEaEsaTh BUJI XUMUUECKOMN CBA3U B HEOPTAHUYECKUX COCAUHEHUSIX;

® 300paKaTh CXEMbI CTPOCHHS MOJICKYJI BEIIECTB, 00pa30BaHHBIX pa3HbIMU
BHJIAMH XMMHUYECKHUX CBSI3CH;

® pPACKpBIBaTh CMBICI MOHATUN «UOH», KKATUOHY, KAHUOH», «IJIEKTPOJIUTHD?,
«HEAJIEKTPOJIUTBDY, «IIEKTPOJUTHIECKAS JUCCOLIMALINNY, KOKUCITUTEIbY, «CTCTICHb
OKHCJICHUS» «BOCCTAaHOBHUTEIIBY, OKHCICHHE)», «BOCCTAHOBIICHUEY,

® OIpEEsATh CTECHb OKUCICHUS aTOMa 3JIEMEHTA B COCIUHECHUH;

® DPACKpBIBaTh CMBICII TEOPUHU ICKTPOJIUTHUECKON JUCCOLMAIINH;

® COCTaBJISITh YPABHEHUS DJIEKTPOJUTHUYECKOW JIUCCOLMALIUM  KHUCIIOT,
1LIEJI0YEH, COJICH;

® OOBSCHATH CYIIHOCTh IpOIECCa JICKTPOJUTUUECKON NUCCOLMAIUU 1
peaKkIuii HOHHOTO 0OMEHa;

® COCTaBJISITh IIOJIHBIE M COKpAIICHHBIE HWOHHBIC YPABHECHUS PEAKIINH
oOMeHa;

® OIpeaesaTh BO3MOXKHOCTh MPOTEKAHUS PeaKIuii HOHHOTO 0OMeHa;

® MPOBOJIUTH  PEAKIMH, MOJATBEPXKIAIOINIME KAYeCTBEHHBI  COCTaB
Pa3JIMYHbBIX BEIECTB;

® OIpeaesaTh OKUCIUTENb U BOCCTAHOBUTEb;

® COCTaBJISITh YPABHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBLHBIX PEAKIIUI;

® Ha3bIBaTh (haKTOPHI, BIMAIONMINE HA CKOPOCTh XUMHYECKON PEaKIIHH;

e KjaccU(PUIIMPOBATh XUMUYECKUE PEAKIIUH 110 PA3IMYHBIM ITPU3HAKAM;

® XapaKTepU30BaTh B3aUMOCBSI3b MEXIYy COCTaBOM, CTPOEHHUEM U
CBOMCTBaMHU HEMETAILJIOB;

® IIPOBOJUTH OIBITHI IO TOJIYICHUIO, COOMPAHUIO U U3YUCHHUIO XUMHUCCKUX
CBOMCTB ra3000pa3HbIX BEIIECTB: YIISKUCIIOro ra3a, aMMHaKa,

® PpACIIO3HABATH OIBITHBIM ITyTEM ra3000pa3HOr0 BEIIECTBA: YIICKUCIbIN T'a3
1 aMMHAK;

® XapakTepu30BaTh B3aUMOCBA3b MEXKJIY COCTaBOM, CTPOCHHMEM H
CBOMCTBaMH METAJLJIOB;

® Ha3bIBaTh OPraHUYECKHE BEIIECTBA 10 UX (PopMyJie: METaH, dTaH, ITHIICH,
METaHOJI, A3TaHOJ, IJIMIEPUH, YKCYCHas KHUCJIOTa, aMHUHOYKCYCHasi KHUCJOTa,
CTEeapUHOBAs KHUCJIOTA, OJIEMHOBAS KHCJIOTA, IIII0K034;

® OIICHMBATH BJIUSHHUE XMMHUYECKOTO 3arps3HEHUs] OKpYKarollel cpeabl Ha
OpraHu3M YeJIOBEKa;

® IpaMOTHO OOpaIaThCs C BEIIECTBAMH B TTOBCETHEBHOM KU3HU

® OmpefesTh  BO3MOXHOCTh  IPOTEKAHMS  PEakluil  HEKOTOPBIX
MPEJCTABUTENICH OPraHUYECKUX BEIIECTB C KHUCIOPOJOM, BOAOPOJAOM, METAJJIAMH,
OCHOBaHMSIMH, TaJIOTCHAMH.

BbInycKHMK MOJYYHT BO3MOKHOCTh HAYYHTHCSH:

® BBIIBUTaTh U MPOBEPSTh AKCHEPUMEHTAIBHO THUIIOTE3bl O XUMHYECKHUX
CBOMCTBax BEIIECTB HA OCHOBE MX COCTaBa M CTPOCHUSI, UX CIIOCOOHOCTH BCTYIATh



B XMMHUYECKHE PEAKIMU, O XapakTepPe W MPOAYKTAX PA3JIAYHBIX XUMHUYECKUX
peakuuit;

® XapakTepu30BaTh BEIIECTBA 110 COCTAaBYy, CTPOCHUIO U CBOMCTBaM,
YCTaHaBJIUBATh MIPUYUHHO-CJIEACTBEHHBIC CBSI3U MEXTY JTaHHBIMH
XapaKTEPUCTUKAMU BEIIIECTBA;

® COCTaBJISITh MOJICKYJISIDHBIE W TIOJIHBIE HWOHHBIE YPaBHEHUS IO
COKpAILICHHBIM HOHHBIM YPABHECHUSIM;

® IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATh OKUCIUTEIBHBIC WIIN
BOCCTAHOBHUTEJbHBIC CBONCTBA C YYE€TOM CTENEHEW OKHUCJICHUS JJIEMEHTOB,
BXOJISIIIIMX B €r0 COCTAaB;

® COCTaBJISITh YPABHECHUS PEAKIUIA, COOTBETCTBYIOIIUX MOCJIEA0BATEIIBHOCTH
MPEBPALIEHUN HEOPTAHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB;

® BBIJBUIaTh U MPOBEPATH AKCIECPUMEHTAIBHO THUIIOTE3bl O PE3yibTarax
BO3JICHCTBUSI pa3UyHbIX ()aKTOPOB HA U3MEHEHUE CKOPOCTU XUMUYECKON PEAKIINH;

® ICIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS IS DKOJOTHMYECKH TIPaMOTHOTO
MOBEJICHUA B OKPYKaIOUIEH Cpee;

® ICMOJIb30BaTh  MPUOOPETEHHBIE  KJIIOYEBBIE  KOMIIETEHIIMU  MpHU
BBITIOJTHEHUU TIPOEKTOB U Y4E€OHO-UCCIEAOBATEIBCKUX 3a/lad MO HU3YYEHUIO
CBOMCTB, CIIOCOOOB MOJYYEHHUSI U PACTIO3HABAHUS BEILIECTB,;

® O0BEKTHMBHO OILICHMBAaTh HH(OOpPMALMIO O BEHIECTBAX M XHUMHYECKUX
rpoleccax;

® KPUTHUYECKH OTHOCHUTBCS K IICEBIOHAYYHOU nHpopMarum,
HEJI00POCOBECTHOM peKiiaMe B CPEACTBAX MacCOBOM MH(POPMAITUH;

® OCO3HABaThb 3HAYCHHE TEOPETUYECKUX 3HAHUM 1O XHUMUHA IS
MPAKTUYECKOMN JICITEILHOCTH YEJIOBEKA,;

® CO37aBaTh MOJCIM M CXEMBI JJIA PEIICHUS yUYeOHBIX M IMO3HABATEIbHBIX
3a/1a4; MOHUMATh HEOOXOJIUMOCTH COOJIIOJCHUS MPEANHCAaHUM, TpeaiaraéMblX B
WHCTPYKIMAX TI0 UCTIOJIB30BAHUIO JICKAPCTB, CPEIACTB OBITOBOM XUMHH U JIP.

COJEPXKXAHHME YYEBHOI'O KYPCA

8 knacc — 68 uacos

BBenenue B xumuio — 7 4acoB

[Tpenmet xumun. MeTo 1bl TO3HAHUS B XUMUU: HAOJIIOCHUE, DKCTICPUMEHT,
MojienupoBaHue. Mictounnku xumudecko uHpopmaIuu, ee nojaydeHue, aHaju3 U
MpeCTaBICHUE €T0 pe3ybTaToB. [[oHATHE 0 XUMUYECKOM dJIEMEHTE U (popMax ero
CYIIIECTBOBAaHMs: CBOOOJHBIX AaTOMaX, TMPOCTBIX M CIOXHBIX BEIIECTBAX.
[IpeBpamenns BemiecTB. OTINYNE XUMUUECKUX PEAKINHN OT (PU3NIECKUX SBIICHUN.
Posbe xuMun B ku3HU yenoBeka. Kparkue cBeneHus U3 UCTOPUHA BOSHUKHOBEHUS U
pa3BUTHS XUMHH. POJIb OTEUECTBEHHBIX YUEHBIX B CTAHOBJIICHUHA XUMUUYECKOW HAYKH
— pab6otsl M. B. JlomoHnocoBa, A.M. bytieposa, /[. 1. MenaeneeBa. Xumudeckas
CUMBOJIMKA. 3HAKM XHUMHYECKUX OHJIEMEHTOB W MPOUCXOXKJICHUE HMX Ha3BaHUII.
Xumunyeckue Gopmyibl. MHAeKkch U ko3 duiiueHTsl. OTHOCUTENIbHBIC aTOMHAS U
MOJEKyIsipHas wmaccel. lIpoBeneHue pacueTroB MacCOBOM JOJIH XHUMHUYECKOIO
DJIEeMEHTa B BEIIECTBE Ha OCHOBe ero dopmynsl. [lepmommueckas cucrema



xumudeckux snemeHToB JI. M. MenneneeBa, ee CTpyKTypa: Majbie U OOJBIINE
nepuoAbl, TPyIIbl W noarpynmnsl. [lepuogumyeckass cucteMa Kak CIPaBOYHOE
mocoOue JJIs MOMYYSHUs CBEICHUN 0 XUMUYECKHUX HJIEMECHTAX.

JdemoHcTpanuu.

1. Monenn (mapoctepkHeBoie u Crioapta—bpurineda) pa3amuHbIX
MPOCTHIX U CJIOKHBIX BEILIECTB.

2. Komnekius CTeKIITHHON XUMHYECKOU TTOCY/IBI.

3. Konnekuus MatepuanoB U U31€Ui U3 HUX HA OCHOBE aJIFOMUHUSI.

PacuerHble 3a1aun:

1. HaxoxaeHrue OTHOCUTENIbHON MOJIEKYJISIPHOW MacChl BEIIECTBA IO €ro
XUMHUYECKOH (opmyiie.

2. BbruncieHnre MaccoBOM 1011 XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE 110 €ro
dbopmyie.

IIpakTnyeckas padora:

1. IlpaBuna TexHUKHA OE€30MACHOCTU MPU pabOTE B XUMUUYECKOM KaOUHETE.

JlabopatopHoe 000py/I0BaHKE U OOpaIeHUE C HUM.

2. HaGmronenue 3a ropsiieit cBeuon

3. AHaJW3 MOYBHI ¥ BOJIBI.

ATOMBI XMMHYECKHX IJIEMEHTOB — 9 4acoB.

AToMBI Kak (hopMa CYIIECTBOBAHUS XUMHUYECKUX HJIE€MEHTOB. OCHOBHBIE
CBEJICHHSI O CTPOCHHMHM aTOMOB. JloKa3aTenbCTBA CIIOXKHOCTU CTPOEHUS ATOMOB.
Omnwitel Pezepdopna. [lnanerapuas monenb ctpoenus aroma. CocTaB aTOMHBIX
sJ1ep: TPOTOHBI, HEUTPOHBI. OTHOCUTEIBLHAS aTOMHAs Macca. B3auMOCBsI3b MOHATHI
«MPOTOH», «HEUTPOH», «OTHOCHUTENbHAs aTOMHas Mmacca». V3MeHeHuwe wyucna
MPOTOHOB B sJp€ aroMa — OOpa30BaHME HOBBIX XHUMHYECKHUX DJIEMEHTOB.
N3meHeHne uyuncia HEUTPOHOB B sAjpe aromMa — oO0pa3oBaHUE M30TOMOB.
CoBpeMeHHOE OIpe/eiieHue TOHATUS «XUMHUYECKH 3JeMeHT». M30Tombl Kak
Pa3HOBUHOCTH aTOMOB OJIHOTO XHMHYECKOTO 3JEMEHTa. DNeKTpoHbl. CTpoeHue
AJIEKTPOHHBIX YpPOBHEH AaTOMOB XUMHUYECKUX DJJEMEHTOB MaJlbIX MEpPUOIOB.
[lonaTrie o0 3aBepIIEHHOM »JJEKTPOHHOM ypoBHe. llepumonnueckas cucrema
xumudeckux siemenToB JI. . MenneneeBa u cTpoeHre aTOMOB — (U3HUECKUI
CMBICI TIOPSIAKOBOIO HOMEpa JJIEMEHTa, HOMEpa TpyNllbl, HOMEpa Iepuoia.
N3mMeHeHne 4yucna 5JIEKTPOHOB HAa BHEIIHEM JJIGKTPOHHOM YPOBHE aToma
XUMUYECKOTO DJJIEMEHTa — O0pa30BaHWE TOJOXKUTEIbHBIX W OTPHUIATEIHHBIX
noHoB. MoHbI, 00pa3oBaHHBIE aTOMaMH METALIOB M HEMETALIOB. [IpuuuHBI
M3MEHEHHS] METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB B MEpPUOAAX U Irpynmnax.
O6pazoBanne OuHapHbIX coenuHeHui. I[lonstue 00 wWOHHOUN CBsI3U. CXEMBI
oOpa3oBaHUs WOHHOW CBs3U. B3auMopeicTBHE aTOMOB 3JIEMEHTOB-HEMETAJLIOB
Mexay co0oii — oOpa3oBaHUE JABYXaTOMHBIX MOJIEKYJ MPOCTBHIX BEIIECTB.
KoBaneHTHass HemojsipHas XUMUYECKash CBA3b. JJEKTPOHHBIE M CTPYKTYPHBIC
dbopmynbl. BzauMojelcTBiue aTOMOB HEMETANIOB MEXy co00M — 00pa3oBaHUe
OMHApHBIX COCAMHEHUM HEMETAUIOB. OJIEKTPOOTPHULIATEIbHOCTh. KoBajeHTHas
nojisipHasi cBsi3b. [lOHATHE O BaJIGHTHOCTH KaK CBOMCTBE aTOMOB OOpa30BLIBATH
KOBaJICHTHBIC XuMu4eckue cBsi3u. CoctaBiieHne GopMyst OMHAPHBIX COSTUHEHUN 110



BaJICHTHOCTH. HaxoXjeHue BaJIGHTHOCTH 1O (opmysie OMHAPHOTO COSTUHEHUS.
B3auMopeiicTBuE aTOMOB METANIOB MEXTY CO00I — 00pa30BaHNE METATIMYECKUX
KpucTaJioB. [loHsITHE O METATITMYECKON CBSI3H.

JeMoHcTpanum. Monenu aTOMOB XUMUYECKUX 3JIEMEHTOB.
[lepuonuyeckas cuctema xumudeckux 3yemeHToB . 1. Menaeneesa (pa3inuvHbie
dbopmbl). M3rotoBiieHre MOIeNIe MOJIEKYJl OMHAPHBIX coenuHeHui. 3roTopieHue
MO/IEITH, WILTIOCTPUPYIOIIEN CBOMCTBA METAJUIMYECKOM CBS3H.

KonTtpoJsabnas padora Nel no teme: « ATOMBbI XUMUYECKUX 3JIEMEHTOBY

IIpocTthie BemecTBa — 6 4YacoB

[Tonoxxenne wMerayioB W HeMeTtamioB B Ilepuoamueckoil  cucreme
xuMmuyeckux 3nemeHtoB. [. M.MenneneeBa. BaxHeumure npocTeie BEMIECTBA —
MeTaJIbl  (KeJIe30, AIIOMUHMM, Kalblluid, MarHui, HaTpuil, Kamwii). OOmue
(¢u3nueckue CcBOWCTBAa METaUIOB. BakHellne MpocThie BeUIECTBa-HEMETAJLIbI,
oOpa3oBaHHbIE aTOMaMU KHUCJIOpOJa, BOJIOPOJia, a30Ta, cephl, pocdopa, yriaepona.
Monekynabl TPOCTBIX BEIIECTB-HEMETAUIOB — BOJOPOJA, KHUCIOPOJa, a3o0Ta,
rajoreHoB. OTHoOcUTeNbHAs MoOJIeKyJisipHas Macca. CnocoOHOCTh aTOMOB
XUMHUUYECKUX JJIEMEHTOB K OOpa30BaHMIO HECKOJBKMX MPOCTHIX BEHIECTB —
alIoTponusA. AJUIOTPONHBIE MOAM(PUKALMK Kuciaopoaa, (ocdopa, omosa.
Mertannuyeckue W HEMETAJIMYECKHE  CBOMCTBA  TPOCTBHIX  BEIIECTB.
OTHOCUTENBHOCTH 3TOTO NOHATHS. Uncino ABoraapo. KonnyectBo Bemectsa. Mob.
Mounsipaas Macca. MoJisipHbIil 00beM ra3000pa3HbIX BellecTB. KpaTHbie €UHUIIBI
M3MEPEHUS KOJIMYECTBA BEIIECTBA — MUWIIMMOJb U KHJIOMOJIb, MIJIJTUMOJISIPHAS U
KWJIOMOJIIPHAsE MacChl BEIIECTBA, MWUIUMOJISIPHBIA U KUJOMOJISIPHBIM 0OBEMBI
ra3oo0pa3HbIX BemiecTB. PacdeTbl ¢ HMCHOJb30BaHUEM TOHITHH «KOJUYECTBO
BEII[ECTBA», KMOJISIPHASI MACCa», KMOJISIPHBIA 00BbEM Ta30B», «IUCIO ABOTAIPOY.

PacuerHble 3a1aumn:

1. BriuncneHnue MOJIIpHOM MacChl BEIIECTB MO XUMUYECKUM (POpMyJiaM.

2. Pacyerpl ¢ HCHOIL30BAHMEM MOHATHH «KOJIHUYECTBO BEIIECTBAY,
«MOJISIPHAst Maccay, «MOJISIPHBIM 00beM Ta30B», «IIOCTOSIHHAS ABOTAPOY.

KonTtpoabnas padora Ne2 o teme: «IIpocTrie BemiecTBa

CoennHeHus XUMHUYECKHUX 2JIeMEeHTOB — 14 yacoB

Crenenb okucieHus. CpaBHEHHE CTENEHU OKHUCICHHUS W BaJICHTHOCTH.
OnpenesieHUe CTENEHU OKUCICHHUS JJIEMEHTOB B OWHApPHBIX COCIUHCHUSX.
CocraBnenue (opMyn OWHApPHBIX COCAWHEHHH, OOIMA Ccroco0 MX Ha3BaHWM.
bunapHbie coeTMHEHNS] METANIOB U HEMETAJIIIOB: OKCHUJIbI, XJIOPUIBI, CYJIb(MUIBI U
np. CocraBienue ux ¢opmyi. buHapHble CcOeIUHEHMS HEMETaJUIOB: OKCHU/IBI,
JeTy4yre BOJOPOJHBIE COEOUHEHHMs, UX COCTaB M Ha3BaHud. lIpencraBurenu
OKCHUJIOB: BOJa, YIJIEKUCIBIN ra3, HeramieHass u3BecThb. [IpencraBuTenu neTydmnx
BOJIOPOJIHBIX COEAUHEHUI: XJIOpOBOAOpOA W aMMmuak. OCHOBaHMS, UX COCTaB H
Ha3BaHusd. PactBopumocTh ocHOBaHui B Boxae. IlpeacraBurenu wmenoyen:
THAPOKCUIBI HATPUS, Kausl U Kanbius. [loHsTHE 00 MHIUKAaTOpaX U KaueCTBEHHBIX
peaknusx. Kwucnote, ux coctaB u Has3BaHusa. Kiaccudukamus KHCIOT.
[IpenacraBuTeny KUCIOT: CEpHasi, COJsiHAsA, a30THas. [loHsATHE O TIKae KUCIOTHOCTH
(mrkana pH). M3menenue okpacku uHIUKATOPOoB. CoJM Kak MPOU3BOAHBIC KHCIIOT U



OCHOBAHWM, UX COCTaB M Ha3BaHMs. PacTtBopumocTs coneut B Boxe. [IpencraBurenu
coneil: xymopun Harpus, KapboHaT u (Qochar kampuuga. AMopdHBIE H
KPUCTAUINYECKUE BelecTBa. MEXKMOJIEKYJSIPHBIE  B3aUMOJCHUCTBHUA. [HIIBI
KPUCTAJUIMYECKUX  PEIICTOK. 3aBUCUMOCTb CBOWCTB BEIIECTB OT THIIOB
KPUCTAJUIMYECKUX pemeTok. Yucerble BemecTtsa M cMmecu. llpumepsl XKuakux,
TBEPAbIX M razoo0pa3HbIX cMmeceil. CBoicTBa YMCTBIX BeHIeCTB M cmecei. Mx
cocraB. MaccoBast 1 00ObEMHas! 10IM KOMIIOHEHTa cMecH. PacueTsl, cBA3aHHbIE C
VICITOJIB30BAHUEM TTOHATHS «JIOJISI».

JemoncTpanun. OOpa3pl OKCHIOB, KHCIIOT, OCHOBaHUW U coieil. Moaenu
KPHUCTAJUIMYECKUX PENICTOK XJIOpWAa HaTpus, anMmasza, okcuaa yriaepoma (I1V).
KucoTHO-1IIEN0YHbIE MHIAUKATOPHI, H3MEHEHNE UX OKPACKU B Pa3iIM4HBIX Cpeax.
YHuBepcanbHbII MHAMKATOP M HM3MEHEHUE €ro OKPacKHM B Pa3iMYHBIX CpEaax.
[xana pH.

PacuerHble 3a1a4u:

1. Pacuer maccoBoil 1 0OBLEMHOM H0JIEH KOMIIOHEHTOB CMECH BEIIIECTB.

2. BwrauciaeHne MacCOBOM JOJIM BEIIECTBA B PACTBOPE MO M3BECTHOM Macce

PacTBOPEHHOIO BEUIECTBA U MACCE PACTBOPUTEIIS.

3. Borumcnenue Macchl pacTBOPSEMOTO BEIIECTBA M PACTBOPHUTEIS,
HEOOXOUMBIX NIl IPUTOTOBJIEHUS ONPEJEICHHONM Macchl pacTBopa ¢
U3BECTHOW MAaCCOBOM JI0JIEM paCTBOPEHHOIO BEIIECTBA.

JlaGopaTopHbIe ONBITHI:

1. 3HakoMcTBO ¢ 00Opa3laMu BEIIECTB Pa3HbIX KIacCOB.

2. Paznenenue cmeceil.

N3meHeHus, mpoucxoasiniue ¢ BemecreaMu — 13 yacos

[lonsiTe ABIEHMI, CBSI3aHHBIX C W3MEHEHUSIMH, MPOUCXOMSIIUMU C
BEILIECTBOM. SIBJIEHMSI, CBSI3aHHBIE C M3MEHEHHUEM KPHUCTAIIMYECKOTO CTPOCHHUS
BEILECTBA MPHU MOCTOSSTHHOM €ro cocraBe, — (pusnyeckue siBiieHus. Ouznueckue
SBJICHUSI B XMMHH: JUCTWJUIALMS, KPUCTAJUIM3alUs, BBIMAPUBAHME W BO3TOHKA
BEIIECTB, (QUIBTPOBaHME M UEHTpU(yrupoBaHue. SIBiIEeHMS, CBSI3aHHbBIE C
M3MEHEHUEM COCTaBa BEIIECTBA, — XUMHUYECKHE peakuuu. [IpusHaku u ycioBus
IIPOTEKaHUsI XMUMHUYECKUX peakuuil. BplieneHrne TemoThl U CBETa — PEaKIMH
ropeaust. [lonarue 06 3K30 - M SHAOTEPMUUYECKUX PEAKIHAX. 3aKOH COXpPaHEHMS
MAacchl BEIECTB. XUMUYECKUE YpaBHEHUS. 3HAUCHHE WHACKCOB U KO3 (PUIIMEHTOB.
CocraBieHue ypaBHEHUN XHMHYECKHUX peakuuid. PacueTbl MO XHWMHUYECKUM
ypaBHeHUsAM. Pemienue 3amady Ha HaXOXKIEHUE KOJIMYECTBA, MAacChl WM oObema
OpOAYKTa peakluu MO KOJUYECTBY, Macce WM OOBEMY HCXOJHOTO BEIIECTBA.
PacueTsl ¢ HCNOIB30BaHUEM MOHATHS «IOJISD», KOTJ1a UCXOIHOE BEIIECTBO JAHO B
BUJE pacTBOpa C 3aJaHHOM MAacCOBOM JOJIEW pPacTBOPEHHOI'O BEIIECTBA WU
COIEPKUT ONPEIEIICHHYIO HOII0 npuMecen. Peakuuu pasnoxenus. [Ipeacrasienue
O CKOpPOCTHM XuMHYeckux peakunid. Karamuszatopel. @epmeHThl. Peakunn
coenuHeHus. KatanuTuueckue W HEKATAIMTUYECKHE pEeaKIUu, OoOpaTUMbIE H
HeoOpaTuMble peakuuu. Peaknuu 3amerneHus. Psj akTHBHOCTH METANIOB, €ro
WCITI0JIb30BAaHUE JJIs POTHO3UPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEaKUi MEXKIY
MeTaJUIaMH U KUCJIOTaMU, PEAKUUN BBITECHEHUSI OJTHUX METAJJIOB U3 PACTBOPOB UX



coJieil IpyrumMu Metauiamu. Peaknmu oOMeHa. Peakiiun HeTpanu3anuu. Y CJI0BUS
pOTEKaHusl peakiuii 0OMeHa B pacTBOPax A0 KOHIA. TUIBI XUMUYECKUX peaKlui
Ha MPUMEPE CBOMCTB BOABI. Peaknus pa3yioeHUs: — 3IEKTPOJIU3 BOJbI. Peakuuun
COEIMHEHUS — B3aUMOJCICTBHE BOAbI C OKCHUAAMU METAUIOB U HEMETAJUIOB.
VYcnoBrue B3aUMOJIEUCTBUSA OKCHIOB METAUIOB U HEMETAIJIOB ¢ BoAOW. [loHsATHE
«TUJIPOKCHUIB». Peakiuu 3amenieHus — B3aUMOJICHCTBUE BOJbI C METaIAMHU.
Peakium oOMeHa — ruIpoJIu3 BEIIECTB.

JMemoncTpanun. [lpumepsl (Qusuyeckux sBJICHWI: a) IUIABJICHHE
napaduHa; ©O) BO3roHKa Hoja WM OCH30MHON KHUCIOTBI, B) pPacCTBOPECHHE
OKpallleHHbIX coJied; T) Auddy3us AYNIUCTHIX BEIIECTB C TOPSIIEH JTaMIOUYKH
HakanuBaHus. [Ipumepsl XUMHUECKUX SIBICHUM: a) ropeHue Maruus, gocdopa; 0)
B3aMMOJICUCTBUE COJITHOM KHCIOTBI C MpPaMOpPOM WJIM MEJIOM; B) TOJIyYECHHE
ruapokcuaa meau (I); r) pactBopeHre moy4eHHOTO THAPOKCHAA B KUCIOTAX; 1)
B3aumojeiictBue okcuma meau (I1) ¢ cepHoi KHCIOTOW TpU HarpeBaHUH; ¢€)
pa3NoKeHHE TNE€pMaHraHata Kajus; >K) pasjIoKeHHE MEepoKCHAa BOAOPOAA C
NOMOILbIO JMOKCHAA MapraHiia M KaTanasbl KapTodess WIA MOPKOBH; 3)
B3aMMOJICUCTBHE pa30aBICHHBIX KUCIOT C METAJUIAMH.

JlabopaTopHasi padoThI:

3. CpaBHEHHE CKOPOCTH WCIIAPEHUS BOJBI U CIUPTA TI0 MCYE3HOBEHUIO UX
KareJsb Ha (PUIBbTPOBAHHOW Oymare.

Okucnenue Mev B IJIAMEHU CHUPTOBKU

[ToMyTHEHME N3BECTKOBOM BOJIBI OT BBIJIBIXAEMOTO YIIEKUCIIOrO ra3a
[Tony4yeHue yrieKkuciioro ra3a B3auMoIECTBUEM COJIU U KUCIIOTHI

. 3amerienue men B pactBope xmopuaa meau (1) xkenesom.

HpaKaneCKne padoThI:

4. Tlpy3Haky XMMUYECKUX PEAKIi 1 X KIacCU(UKAIUH.

5. [IpuroroBnenue pacTBopa caxapa c 3aJJaHHOU MacCOBOM JIOJIEH.

KonTpoabnas padora Ne3 no teme: «3MeHEHUs, TPOUCXOIAIINE C
BEILIECTBAMI

PacrBopenne. PactBopbl. CBolicTBa pacCTBOPOB 3J1eKTPOJIMTOB — 19
4acoB.

PactBopenue kak usuko-xumudeckuil nporecc. [lonstue o ruaparax u
Kpuctajuioruaparax. PactBopumocTs. KpuBbBIE pacTBOPUMOCTH KaK MOJEIb
3aBUCHUMOCTH PAacTBOPUMOCTH TBEPJABIX BELIECTB OT TemnepaTrypbl. HackllieHHsbIe,
HEHACBHIIIICHHbBIC U TIEPECHIIICHHBIE PACTBOPHI. 3HAYEHUE PACTBOPOB JJI TPUPOJIBI U
CeIbCKOro  Xo3sicTtBa. IloHATHE 00  SIEKTPOJUTHYECKOW  JUCCOITMAIIHH.
OJIEKTPOJIUTBI U HEDJIEKTPOJIUThl. MEXaHU3M JUCCOLUMALMKN 3JIEKTPOIUTOB C
pa3nMYHbBIM XapakTepoM CBs3U. CTeneHb SIIEKTPOJUTHYECKON JMCCOLIMALUU.
CunpHple u  crnabble  27eKTposUThl.  OCHOBHBIE — TOJIOKEHUSI  TEOPUHU
DIEKTPOJIUTHYECKON auccounanuu. VoHHbIE ypaBHEeHMs peakuuin. Peaxiuu
oOMeHa, uayuiye 10 koHna. Kinaccudukamus noHOB U uX cBoicTBa. KHUCIOTHI, UX
kinaccudukanua. [uccommainusi KHCIOT W HX CBOMCTBA B CBETE€ TEOPHUH
ANEKTPOJIMTUYECKON  JUccoUUai. MOJeKyJIsIpHblE W HOHHBIE ypaBHEHUS
peakuuii. B3auMoneicTBHE KHUCIOT € MeTaulaMHu. OJEKTPOXUMHUYECKHN psij

No ok



HaIlpsDKEHUM  METaJUIOB. B3auMOJencTBHME KHUCIOT € OKCHJIAaMHM METAJUIOB.
B3auMopencTBue KUCIOT C OCHOBAaHMSIMM — PEAKUUsd HEUTpaau3alvu.
B3aumopeiicTBue KUCIOT ¢ consiMu. Mcronb3oBaHre TaOIHIbI PACTBOPUMOCTH IS
XapaKTEePUCTUKU XUMHUUYECKUX CBOUCTB KUCIOT. OCHOBaHMS, UX KiacCU(pUKAIIUS.
Juccounanusi OCHOBaHMM M HMX CBOMCTBA B CBETE€ TEOPUHU BIEKTPOIUTHUYECKOU
nucconuanuu. BzaumoaeiictBue ocHoBaHu# ¢ coisiMu. Mcmonb30BaHue TaOIUIIbI
pacTBOPUMOCTH I  XAPAKTEPUCTUKU XUMHUYECKUX CBOWCTB OCHOBAHHUM.
B3anmoneiicTBue 1menodeil ¢ okcuaamu HemeTawioB. ConM, UX AHCCOLMALUSA U
CBOMCTBA B CBETE€ TEOPUHU IJIEKTPOIUTHUYECKOW Auccouuanuu. B3aumopernctBue
coliel ¢ MeTayulaMH, OCOOCHHOCTH JTHX peakmnuil. BzammopeiicTBue comeit c
consimu. Mcnonp3oBanue TaOMUIBI PAaCTBOPUMOCTU  JUJIsl  XapaKTEPUCTUKH
XUMHUYECKHX CBOMCTB coyied. (OO0o0meHue cBeaeHWiI 00 OKcHaaxX, HX
KiaccuukauMy W cBoWcTBax. l'eHeTHuyeckwe psAApl MeTajula U HeMeTallla.
['eneTnueckas CBSI3b MEXAY KiacCaMU HEOPraHWYECKHX BenlecTB. OKUCIUTENbHO-
BOCCTAaHOBUTENbHBIE peakuuu. OnpeaesieHne CTeNeHel OKUCIEHUs ISl 3JIEMEHTOB,
oOpa3ylomnux BeIIeCTBA pa3HbIX KJIaccoB. Peakium HMOHHOro oOMeEHa W
OKHCIIUTEIIbHO-BOCCTAHOBUTEbHbBIE peakiuu. OKUCIUTENb U BOCCTAHOBUTEID,
OKHCIIEHHE U BoccTaHOBIeHHE. (CocCTaBlieHUE YpPABHEHUM OKHUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PpEAKIIM METOJOM OJJIEKTpoHHOro Oananca. CBolicTBa
MPOCTBIX BEHIECTB — METAJUVIOB M HEMETAJUIOB, KHCIOT U COJIEd B CBETE
OKHUCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIINM.
JlabopaTopHbie padoThI
8. Peaxkuuu, xapakTepHbIE IJIs1 PACTBOPOB KUCIIOT (COJITHON WIJIM CEPHOM ).
9. Peakiuu, xapakTepHbIe 11 pACTBOPOB IIENOYEH (TUIPOKCUIOB HATPHUSI
WJIU KaJIUs).
10.[lomyyeHne u CBOWCTBA HEPACTBOPUMOTO OCHOBAaHHUS, HaNpUMED,
ruapokcuna meau (I1).
11.Peakuuu, XapakTepHbIE JIJIs1 paCTBOPOB COJICH (HaIpuMep, XJI0pUIa MEIU
(11).
12.Peakiuu, XapaKTepHBIE JJISI OCHOBHBIX OKCHJIOB (HarpuMep, OKCH/Ia
KaJbIIHs).
13.Peakiuu  xapakTepHbIC MJIs KHUCIOTHBIX OKCHIOB (HAmpumep, s
YTJIEKHUCIIOTO ra3a).
IpakTnueckune padoThbI:
6. CBoOIiCTBa DJIEKTPOJIUTOB.
7. DKCIIEpUMEHTAJIbHOE PEIIeHUE 3a1a4
Konrpoabnass paGora Nedno Tteme: «PacrBopenue. PacTBopbl.
CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB»

9 kiacc — 68 kiIaccoB

BBegenne. OO0Omasi XapakTepUCTHMKA XHUMHMYECKHMX JJIEMEHTOB H
XHMHYECKHX peakuuii — 6 yacon

XapaKTepHUCTHUKA 3JIEMEHTA 0 €ro nosioxkeHuto B [lepuoanueckoit cucreme
xumudeckux dneMeHToB JI. WM. MengeneeBa. CBoMCTBAa OKCHIOB, KHCIIOT,



OCHOBAaHHHW M COJIEM B CBETE TEOPHUM OJJIEKTPOIUTHYECKOW JUCCOLMALNU H
OKHCIIEHUSI-BOCCTaHOBJICHUA. [oHATHE O MepeXxOoHbIX deMeHTax. AMGPOTEPHOCTb.
['eHeTMyeckul psAx  NEepexogHoro dyeMeHTa. llepuoamyeckuil  3aKOH U
Ilepuonnueckas cucrema xXuMuueckux 31eMeHToB 1. 1. MenneneeBa. Xumuueckas
OpraHu3alys >KUBOM W HEKUBOM MPUPOAbL. XUMUYECKHUI COCTaB s/Ipa, MAaHTUU U
36MHOI KOpbl. XMMHUYECKUE AIIEMEHTHI B KJIETKAX XKUBBIX OpraHu3MoB. Makpo- u
MUKpOdieMeHTbl.  OO0OOIIeHre  CBEACHHMM 0  XMMHUYECKHX  PEaKiusx.
Knaccudukanus XUMHUYECKUX pEaKIMi IO pa3IUYHBIM TMpU3HAKAM: «UHCIIO H
COCTaB pearupyroumx U o0pa3yronIuxcsl BEIIEeCTB», «TerIoBoi 3 e,
«HAIMpaBIICHUE», «U3MEHEHUE CTENEHEW OKHUCIEHHUS BJIEMEHTOB, O0pa3yroIIUX
pearupyroime BelecTBay, «haszay, «MCHoib30BaHue KaTanuzaTopa». [loHarue o
CKOPOCTH XMMHUYECKOW peakiuu. PakTophbl, BIHSAIOMNE HA CKOPOCTh XUMUYECKUX
peakuuii. Katanuzatops! u katanu3. UHTruOUTOpbl. AHTHOKCHIAHTHI.

Metanabl — 18 yacos

[Tomoxenne metamioB B [lepuoauueckoit CHCTEME XUMAYECKHUX 3JIEMEHTOB
. . MenneneeBa. Metaiuindeckass KpUCTAUIMYECKAS PEIIETKA U METAJUTMYECKas
xumuyeckas cBa3b. O0mue puznueckue cBoiicTBa MeTaioB. CIUlaBbl, X CBOMCTBA
1 3HAUYCHHE. XMMHUUYCCKHE CBOMCTBA METAJUIOB KaK BOCCTAHOBHUTENCH, a TaK)KE B
CBET€ UX IOJOXKEHUS B DIECKTPOXMMHUYECKOM psIy HANpPsHKEHUNA METaJlIoB.
Koppo3ust metaminoB u crnocodsl 60psObl ¢ Hel. Metamisl B npupone. Obmiue
CIIOCOOBI UX TOJTYYEHHUS.

OO6miast xapakTepUCTUKA IIEJIOYHBIX METauioB. MeTamibl B IPHUPOJE.
O6mme crnocoObl nx mosydeHus. Ctpoenue aromoB. lllemodHbie MeTaIbI —
MPOCThIE BElIECTBA. BaxkHEHIIME COEIMHEHUS HIEJIOYHBIX METAJNIOB —OKCH/IBI,
TUAPOKCUJIBI U COJIU (XJIOpUbI, KapOOHATHI, CyIb(aThl, HUTPAThI), UX CBOMCTBA U
IpUMEHEHUE B HAPOJHOM Xo03giicTBe. Kanuitnble ynoopeHus.

OOmiast  xapakTEepUCTHKa 3JIEMEHTOB  [JIaBHOM  MOATPYMIIbI I
rpynmsl. Ctpoenne atomoB. Ll{enoyHo3eMenbHbIe METAIbl — MPOCTHIE BEIIECTBA.
BaxkHeiile coeqMHEHUs ET0YHO3EMETbHBIX METAJIJIOB — OKCHUbI, TUAPOKCH/IBI
U coJid (XJIOpUABI, KapOOHAThHI, HUTPATHI, CyIb(daThl, ¢ocdaTel), UX CBONCTBA U
MPUMEHEHUE B HAPOJAHOM XO3SIICTBE.

Amomunnii. CTpoeHue artoma, (PU3NYECKUE M XHUMHYECKHE CBOWCTBA
npoctoro BemecTBa. COEIUHEHHS aTIOMHHUSL — OKCHUJ W THAPOKCHI, HUX
ampoTepHbIi Xapaktep. Baxneitmme conu amromunus. [IpuMeHeHne aqToOMUHAS 1
€ro COCMHEHUM.

XKenezo. Ctpoenue aroma, pu3nuecKre U XUMHUYECKHE CBOMCTBA MPOCTOTO
BeniecTsa. I'enetnueckue paasl Fe?" n Fe®'. Baxkueimue conm xkese3a. 3HadeHUeE
JKeJe3a U ero COEAMHEHUHN 11 TPUPOIbI M1 HAPOJIHOIO XO3SIMCTBA.

IIpakTnueckne padorbl. 1. OcyliecTBICHHUE 1EMOYKH XUMHUYECKUX
npeBpaiienuii. 2. IlonyyeHue M CBOMCTBa coelMHEHMM MeTaysioB. 3. Pemienue
DKCIEPUMEHTAJIBHBIX 3aJa4 Ha pAClO3HABAHWE W TIOJYYEHUE COCOUHEHHI
METAJIJIOB.

Kontpoasnas padora Nel o teme: Merayb

Tema 3. Hemertaiibl



OOmrast xapakTepuUCTHMKAa HEMETauIoB: TMojoxeHue B Illepuomnyeckoit
cucreMe XuMuieckux 3semeHToB /1. M1.Menneneesa,

0COOEHHOCTH CTPOCHHUSI aTOMOB, 3JIEKTPOOTpHUIaTeIbHOCTh (D0) Kak Mepa
«"HeMeTalmmmyHocThy, psag 0. Kpucraummueckoe CTpOEHHE HEMETAIOB —
npocThiX  BemecTB.  Amtorponus. dusnueckue  CBOMCTBA  HEMETAILIOB.
OTHOCUTENBHOCTD MOHATUI «METAIID) U «HEMETAILID).

Bopopoa. Ilonoxenne Bonopona B [lepuoguueckon cucTeMe XUMUYECKHAX
sanementoB [[. . MenneneeBa. CTpoeHue atoma U MOJEKyJbl. PU3NYECKHE U
XAMHUYECKUE CBOMCTBA BOAOPO/IA, €0 MOJYYEHUE U IPUMEHEHUE.

Boaa. Ctpoenne Mosekymbl. BogopoaHas xumuueckas cBsizb. OU3ndecKue
CBOMCTBa BOJbIl. AHOMaJMA CBOWCTB BOABL [uapodunbHbie U THAPOGOOHBIC
BeleCcTBAa. XMMHYECKME CBOWCTBA BOABL. KpyroBopor BOIBI B MPUPOIE.
Bongoounctka. Aspauus Boabl. beiTOBbIe (QuiIbTpbl. MuHepanbHble BOJBI.
JluctunnupoBaHHas BOJIA, €€ MOJYYEHHUE U TPUMEHEHHE.

O0mas xapakrepucrTuka rajgoreHoB. Crtpoenue artomoB. IIpocteie
BEILIECTBA U OCHOBHBIE COEJIMHEHHUSI TaJIOTEHOB, UX cBoKcTBa. KpaTkue cBenieHus o
xjiope, Opome, ¢rope u wmoxae. IIpuMeHeHHE TajlOreHOB M HMX COCIMHEHHHA B
HAapOJHOM XO3SIMCTBE.

Cepa. CrpoeHne aroma, aIOTPONMsS, CBOWCTBA W TNPUMEHEHUE
pomoOuueckori cepbl. Oxcuasl cepul (IV) m (VI), ux moiydeHue, CBOWCTBA H
npuMeHeHne. CepHasi KUCJI0Ta U €€ COJIM, UX MPUMEHEHUE B HAPOJITHOM XO3SMCTBE.
[Ipon3BOACTBO CEPHON KUCIIOTBHI.

A3or. CTpoeHME aroMa W MOJIEKYJIbI, CBOWCTBA MPOCTOTO BEIIECTBA.
AmMMHaK, CTpOCHHME, CBOWCTBA, MOJydyeHHE M NpuMeHeHue. Conum aMMOHUS, HX
coiicTBa u mpuMenenue. Okcubl azota (1) u (IV). A3oTHas kucnora, ee CBOMCTBa
W TnpuMeHeHue. HwuTpatel W HUTPUTH, MpodsieMa UX COJIEpPKaHUS B
CEJIbCKOXO3SIICTBEHHOM MPOAYKITUU. A30THBIC yI00pEHHUS.

®ochop. CtpoeHue aroma, alIOTPOINHUs, CBOMCTBa OEIOro M KPacHOTO
dochopa, ux mnpumenenue. OCHOBHbIC coeauHeHus: okcua ¢docdopa (V) u
oprodochopHas kucnota, hocharsl. DochopHbie yI0OpEeHHUS.

Yraepoa. CrpoeHue aroma, auIOTPOIUs, CBOWCTBA MOJU(UKAINIH,
npumenenne. Oxcuasl yrinepoma (I1) u (IV), ux cBolicTBa W NpHUMEHEHHE.
KapOoHatbl: KaJIbIUT, COJIa, TOTAIll, UX 3HAYEHHUE B MIPUPOJIC U KU3HU YEJIOBEKA.

Kpemunii. CTpoenune atoma, KpUCTAIUIMYECKUN KPEMHUI, €Tr0 CBOMCTBA U
npuMenenue. Okcup kpemuus (IV), ero npupoanble pa3HOBUIHOCTU. CUIMKATHI.
3HaueHUE COCIUHEHUM KpEMHHUS B JKMBOM M HEXUBOW mpupone. Ilonsrue o
CUJIMKATHOU MPOMBIIIIEHHOCTH.

demoncTpanuu. [lonmyyenne u pacnozHaBanue Bojgopoaa. KauectBeHHas
peakius Ha TaJIOTCHUI-MOHBI.. B3anMMOJIeCTBHE KOHIIEHTPUPOBAHHOW a30THOM
KHUCJIOTBI C MEJIBIO.

JlaboparTopHbie onbIThbl. O3HAKOMJIEHHE C COCTAaBOM MHUHEPAIBHOMN
Bojibl. 30. CBoiicTBa pa30aBIeHHON CEPHOM KUCTOTHI. M3yueHne CBOMCTB aMMHUaKa.
Pacno3naBanue coneit ammonuda. ['openune dochopa Ha Bo3ayxe U B



kuciopone. PacmosnaBanue docdaros. ['operune yras B kucmopome. Ilepexon
KapOOHATOB B TUIPOKAPOOHATHI.

IIpakTuyeckune padoTel. 4. Penienne skcriepuMeHTaNIbHBIX 33/1a4 M0 TEME
«Iloarpynna kucinopoaa». 5. [lomydenue, cobupanue 1 pacrio3HaBaHUE ra30B.

KonTpoasnas padora Ne2 o teme: Hemeramnbny

Tema 5. O0001eHNe 3HAHMIA MO XHMHHM 32 KYPC OCHOBHOI IIKOJIBI.
IHoaroroBka K rocyxapcTBeHHoOi uToropoi arrecranuu (I'MA)

Ilepnonnueckuit 3akoH u Ileprognyeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
J. U.Menneneesa. ®Pu3n4ecKuii CMBICH MOPSAAKOBOTO HOMEPA JIEMEHTA, HOMEPOB
nepuoAa W TPYIIbl. 3aKOHOMEPHOCTH HM3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX
COEIMHEHUI B NIEPUOJAX M IPyNIax B CBETE MPEICTABICHUN O CTPOEHUU aTOMOB
aneMeHTOB. 3HaueHue [lepuoguyeckoro 3akoHa.

Bunbl XUMHUYECKHMX CBSI3éM M TUIIBI  KPUCTAIMYECKUX  PELIETOK.
B3anMOCBsI3b CTPOEHHS U CBOMCTB BEIIECTB.

Knaccudukanys XuMU4ecKuX peakuuid o pa3IudHbIM NpU3HAKaM (YHCIIO U
COCTaB PEArupyromnx 1 00pa3yIolMXCcsl BEECTB; HATMYUE TPaHULIbI pa3jaena (as;
TEIJIOBOM 3(P(EKT;, U3MEHEHHE CTENEHEH OKHUCIEHUS AaTOMOB; HCIOJb30BAHHE
KaTajn3aTropa; HampaBlieHHEe NpoTekaHus). CKOPOCTh XUMHUYECKUX PEAKIUA U
daktopsl, Biausomue Ha Hee. OOpaTUMOCTh XMMUYECKHX PEAKUUNA U CHOCOOBI
CMELICHUS] XUMHUYECKOTO PAaBHOBECHSI.

IIpocteie M cioXHBIE BemiecTBa. MeTtaiuiel 1 HeMeTalubl. ['eHeTnueckue
psapl MeTajula, HEMETaula M IepexoAaHoro Meramia. OKcuasl U TUAPOKCHUJIBL
(ocHOBaHMsI, KHUCJIOTHI, am@oTepHble TUAPOKCUAbl), comu. HWx cocTas,
Knaccupukans ©W  o0lmMe XHWMHYECKHE CBOMCTBA B CBETE  TCOPUH
IEKTPOIUTHUECKON TUCCOLUALUY.

Hrorosasi koHTpoJbHAs padoTa 3a Kypc xumun 9 Kiiacca

4. TEMATUYECKOE INTAHUPOBAHUE

Neri/m Ha3zBanue rnasl KonnuectBo DopMbI KOHTPOJIS
4acoB [TpakTuuy. | JlaGop. \ KonTp.
8 kiace
1 BBenenue B XUMHIO 7 Nel -3 - -
2 ATOMBI XUMHUYECKUX 9 i i Nel
DJICMCHTOB
3 | IIpocTeie BemecTBa 6 - - -
g | Cocmmnerit 14 - Ne1-2 | N2
XUMHUYECKUX IJIEMEHTOB
5 N3MeHeHus BEIIECTB 13 Neq4 -5 Ne3-7 Ne3
PactBopenue. PacTBOpbI.
6 | CpoiicTBa pacTBOpPOB 19 Ne6-7 | Ne8-13 Ne4
DJIEKTPOIUTOB
UTOro 68 7 13 4
9 ki1acc




BBenenue. O0mas

1 XapaKTepHUCTHKA 6 - - -
XAMHUYECKUX DIIEMEHTOB.

2 MeTauiel 18 Nel -3 - Nel-2

3 | Hemeraminl 26 Ned - 6 - Ne3

4 Oprannueckue 11 - - Nod
COEIUHEHHUS

5 O060011eHNE 3HAHUN 7 - - Ne5

HUTOI'O 68 6 - 5
IMPNJIOKEHHUE

Cucrema OLlEHKH JOCTHKeHHH Yuyamuxcs

V4eOH0-MeTOIUYECKHNIT KOMILIEKC:

ABTOopckas ~ mporpamma  Kypca xumum g 8-11  kiaccos
obmeoOpazoBarenbHbix yupexkaenuin / O.C.I'abpuensn - M.: [Ipoda, 2010.
Hannas nporpamma umeeT Tpud «CooTBETCTBYET (eaepaTbHOMy KOMIOHEHTY
TOCY/IapCTBEHHOTO CTaHJapTa», COCTAaBI€Ha HAa OCHOBAaHUU NPUMEPHBIX
IPOTPaMM.

Jigs  peanuzalM  COAEpXKaHUS  IpOrpaMMbl  UMeeTcsd  ydeOHo-
METOUYECKUI KOMITIEKC JJIsl yYaAIIUXCs U YUUTEIS.

ABTOop YMK: I'abpueasn O.C.

— VYyebOnuk: Xumus. 8 kiacc u 9 kmacc.2010r.

— Pabouas Terpanb: Pabouas Tetpans k yueonuky ["abpuensna O.C. «Xumusi.
8 kimace» u « Xumus.9 knace.2010r.

— Tabpuensn O.C., Bockoboitnukosa H.II., AmykoBa A.B. «HacTtonpHas
KHUTA YYUTEIsl XUMUW», MeToaudeckoe nocooue. M., Jlpoda, 2009 r.

— Xumusa. 9 knacc. KoHTponbHbIE U TPOBEpOYHBIE PabOTHl K yUeOHUKY
O.C.I'abpuensna «Xumus, 8». C.I'abpuensn, I1.H.bepézkun,
A.A.Ymakosa u ap. M., Ipoda, 2010r.

— Tabpuensu O.C.. PynoB H.H., Xumuueckuii skcriepuMeHT B 1mkoie. M.,
Hpoda, 2010 r.

— «Xumus». [Toypounsie miansl o yueonuky O.C.I'aGpuensiHa. cOCTaBUTENb
B.I".JIenncosa, 2009r.

Cnucok JuTepaTypsbl 1Jisl NOATOTOBKYU U NMPOBeIeHUsI y4eOHbIX
3aHAITUHI, KOHTPOJIbHO- U3MEPUTEIbHbIEe MaTepHAJIbl, HHGOPMALIMOHHOE
oOecreueHue u ap.

1. O. C.Tabpuensn: yueOuuk «Xumus » aBtop, M.: JIpoda, 2010.

2. T'abpuensn O.C., BockoboitnukoBa H.I1., SAmykosa A.B. «HacTtonbHas
KHUTA YYUTEJsI XUMUW», MeToaudeckoe rnocooue. M., Jlpoda, 2009 r.



3. Xumus. 9 knacc. KoHTposibHBIE U MPOBEPOUHBbIE PAOOTHI K yUeOHUKY
O.C.I'abpuensna «Xumus, 8». C.I'abpuens, I1.H.bepé3kuHn,
A.A.YmaxkoBa u ap. M., [Ipoda, 2003 - 2006 r.r.

4. Tabpuensn O.C., Pynos H.H., Tomcynos B.. Xumuueckuii 3KCIEpUMEHT B
mikone. M., JIpoda, 2005 r.

5. «Xumus. ». [Toypounsie itnansl no yueOuuky O.C.I'abpuensHa. cOCTaBUTENb
B.I".lenncosa, 2009r.

6. Xumus. COOpHUK MaTepHaNIOB IO peanu3aiuu GeaepalbHOr0 KOMIIOHEHTA
rocyAapCTBEHHOTO cTaHjapTa oO1iero oOpa3oBaHus B
oO1ieo0pa3oBaTeNbHBIX YUpexkaeHusx Boirorpaackoit obnactu. ABTOp-
coctaBurenb E.M.Konycesa, B.E.Mopo3os. Boarorpaz, 2006

7. «Enunas xomnekuus Iludpossix OOpazoBatenbHbix PecypcoB» (HaOOp
upoBeix pecypcoB k yueOHmkam O.C. T'abpumensna) (http://school-
collection.edu.ru/

Kpurepuu 1 HOpMbI OLICHKY 3HAHUH 00y4AIOIIMXCH

1. OneHkKa yCTHOIO OTBeTA.

OtMmeTka «5» :
- OTBET ITOJIHBIYA U NTPABWJIBHBIM HA OCHOBAHUM U3YYEHHBIX TEOPUU;
- MaTepuall HU3JIOKEH B OIPEACIICHHONM JIOTUYECKOM IOCJIEI0BATEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOATEIIbHBIMN.

OtBeT «4»;
- OTBET MOJIHBIM U MPABUJIBHBIN HA CHOBAaHWU U3YUYEHHBIX TEOPHUN;
- MaTepuaj M3JI0KEH B OMNPEICIIEHHOM JIOTMYECKOW MOCIEA0BATEIBHOCTH, MPHU
TOM JOMYIICHBI JBE- TPU HECYIIECTBEHHBbIC OIIMOKHU, HCIPABICHHBIE TI0
TPEOOBAHUIO YUUTEIS.

OtmeTka «3» :
- OTBET IMOJIHBIM, HO MpPH 3TOM JOMNYIlIE€HA CYIIECTBEHHAas OIIMOKAa WU OTBET
HEIOJIHbIN, HECBSI3HBIM.

OtmeTka «2» !
- NIpu OTBeTe OOHApYXEHO HEMOHMMAaHHE YYalllUMCS OCHOBHOTO COJEp>KaHUs
yueOHOro MaTepualia Ui JOIMYyIIEHbI CYIIeCTBEHHbIE OIIMOKHU, KOTOPBIE yUallunics
HE MOJKET UCIIPaBUTh MIPU HABOSAIINX BOTPOCAX YUUTEIS, OTCYTCTBHE OTBETA.
2. OueHKa IKCNEePUMEHTAIBHBIX YMEHMIA.

- OleHka CTaBUTCSA HAa OCHOBAaHMM HAOJIONCHHMS 3a YYalllUMHUCS U
MUCHbMEHHOTO OTYETa 3a padoTy.

OTtMeTKka «5»:
- paboTa BBIMOJIHEHA TTOJTHOCTHIO U ITPABUIILHO, CICTIaHbI MPABUIIHLHBIC HAOTIOICHHUS
Y BBIBOJIBI;
- AKCIIEPUMEHT OCYIIECTBJEH MO IJIaHy ¢ YY€TOM TeXHUKH 0€30MacHOCTU U
paBuiI padOTHI C BEMIECTBAMU U 000PYAOBaHUEM;
- TIPOSIBJICHBI OPTAHHU3AIMOHHO - TPYJOBBIC YMEHUS, MOAJACPKUBAIOTCS YUCTOTA
pabouero Mecrta 1 MOPSAIOK (Ha CTOJIE, SKOHOMHO MCTOIb3YIOTCSI PEAKTUBBHI).



http://school-collection.edu.ru/
http://school-collection.edu.ru/

OtMmetka «4» :

- paboTa BBINOJIHEHA MPABUIBHO, ClIeTIaHbl MPABUIIbHBIC HAOIIOJCHUS U BHIBOJIBI,
HO TPH DITOM OKCIEPUMEHT TIPOBEACH HE TIOJHOCTHIO WM JIOMYIICHBI
HECYIIECTBEHHBIE OLIMOKHU B pabOTe C BEIIECTBAMHU U 000PYI0OBAaHHEM.

OtmeTka «3»:

- paboTa BBITIOJIHEHA TPABWJIHLHO HE MEHEE YeM HAIOJIOBHHY WJIH JOIYyIICHA
CylIecTBeHHasl OmHOKa B XO0J€ AKCIEPUMEHTa B OOBSCHEHUH, B O(OPMICHUH
paboThI, B COOIOACHIH TTPaBUJI TEXHUKN 0€30MMaCHOCTH Ha pabOTe C BEIIECTBAMHU
1 000pyI0BaHUEM, KOTOpAsk UCIIPABIISETCS IO TPEOOBAHUIO YUUTEIIS.

OtmeTka «2»:

- JonylieHbl ABe (M 0oJee) CyHIECTBEHHbIE OIMUOKH B XOJ€: IKCIIEPUMEHTa, B
o0bsiCHEeHUH, B odopMiieHUH paldOThl, B COOJIOJCHUU TIPaBUJ TEXHUKH
Oe3omacHOCTU Tpu pabOTe ¢ BEHIECTBAMU U 000PYI0BAaHUEM, KOTOPBIE ydaluics
HE MOKET HUCIIPABUTD JIAXKE MO TPEOOBAHUIO YUUTEIS;

- paboTa He BBITIOJHEHA, Y YYaIlerocsi OTCYTCTBYET IKCIIEPUMEHTAIbHBIC YMEHUS.
3. OueHka ymMeHuii pemiaTh pacyeTHbIe 3a1a4H.

OtMmeTka «5»:

- B JIOTUYECKOM pAacCy>KJIE€HHW U PEIIeHUH HeT OImMOOK, 3ajlada pelleHa
palMoOHAIBHBIM CIIOCOO0M;

OtmeTka «4»:

B JIOTHYECKOM PACCYXIACHUH M PEIICHUS HET CYIIECTBEHHBIX OMTMOOK, HO
3a/1aya pelieHa HepaluoOHAbHBIM CIIOCO00M, WM JIOMYIIEHO HE O0Jiee IBYX
HECYILIECTBEHHBIX OLIMOOK.

OtmeTka «3»:

- B JIOTHYECKOM PACCYXACHUHM HET CYIIICCTBEHHBIX OMMOOK, HO TOMYIIICHA
CYIIIECTBEHHAS ONTMOKA B MATEMAaTHYECKHUX pacueTax.
OtmeTKa «2»:
- IMEETCS CYIIECTBEHHBIE OIMOKU B IOTUYECKOM PACCYKICHUHU U B PEIICHUU.
- OTCYTCTBHE OTBETA Ha 3a/IaHHE.
4. O1leHKAa NMCbMEHHbIX KOHTPOJIbHBIX PadoT.
OTmeTKa «5»:
- OTBET IMOJHBINA U MPABWIBHBINA, BO3MOXHA HECYIIICCTBEHHAS OIIMOKA.

OtMmeTka «4»:

- OTBET HEMOJIHBIN W JOMYIIEHO He 00JIee TBYX HECYIIECTBEHHBIX OIIHMOOK.

OtmeTka «3»:

- paboTa BBITIOJTHEHA HE MEHEE YeM HAIOJIOBUHY, JIOMYIIEHA OJHA CYIIIECTBEHHAS
omuOKa U TPH 3TOM JBE-TPU HECYIIECTBECHHBIC.

OtmeTka «2»:

- paboTa BBIMOJHEHA MEHBIIIE YeM HAIMOJIOBUHY WJIM COJIEPKUT HECKOJIBKO
CYIIECTBEHHBIX OIIHOOK.
- paboTa HE BBITIOTHEHA.

[Ipu olieHKe BHITIOTHEHHUS MMCbMEHHOW KOHTPOJIBHON paboThl HEOOXOAMMO
YUUTHIBATh TPEOOBAHMS €IMHOTO OpPOrpaPpuyIecKoro pekuma.



5. OueHKa TeCTOBBIX padoT*.
Tecthl, cocTosAIME W3 TATH BOIPOCOB MOXKHO HCIIOJIB30BATh IMOCIE W3YyYCHUS
Kaxaoro Mmarepuana (ypoka). Tect m3 10—15 BompocoB wucmosb3yercss s
nepuoandeckoro Koutpois. Tect n3z 20—30 BompocoB HEOOXOAUMO HCIIOJIB30BATh
JUTSI UTOTOBOTO KOHTPOJIsI. [Ipy oTlleHMBaHNM UCTIONB3YETCS CIIEeMyIOIIas mKaa; s
TeCTa U3 MATH BOIIPOCOB
« HET OIINOOK — OLIEHKa «5»;
* OZIHA OIINOKA - OI[CHKA «4»;
* IBE OIINOKH — OLICHKA «3»;
* TPU OIIMOKH — OIICHKA «2».

st Tecta u3 30 BONpPOCOB:
+ 25—30 mpaBUIIbHBIX OTBETOB — OIIEHKA «5»;
+ 19—24 npaBUIIbHBIX OTBETOB — OIIEHKA «4»;
+ 13—18 npaBuIBHBIX OTBETOB — OIIEHKA «3%;
 MEHbIIIEC 12 TpaBUIILHBIX OTBETOB — OIICHKA «2).
6. Ouenka pedepara.
Pedepat onieHrBaeTCs 1Mo CISIYIOIINM KPATEPHSIM
« cOOJIIOIEHKE TPEOOBAHM K €ro 0(POPMIICHHIO;
+ HEOOXOJMMOCTb M JOCTATOYHOCTD JJII PACKPBITUSI TEMbI IPUBEJICHHON B TEKCTE
pedepata unbopmaruy;
* YMEHHE 00y4aronierocsi CBO0OIHO U3jaraTh OCHOBHbBIC UECH, OTPAKEHHBIEC B
pedepare;
* CIIOCOOHOCTH 00YYAIOIMIET0Cs TOHATH CYTh 33/1aBaCMbIX YJICHAMH aTTECTAIMOHHON
KOMHCCHH BOIIPOCOB U C(HOPMYITHUPOBATh TOYHBIC OTBETHI HA HUX.



