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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas mnporpamma 1no XMMHHM CcOCTaBleHa Ha ocHOBe DefepaabHOr0 KOMIIOHEHTA
roCyJIapCTBEHHOI'O CTaHAapTa o0uiero oopa3oBanus Ha 0a30BOM ypOBHE, yTBepkaeHHoro 5 mapta 2004
roga npuka3 Ne 1089, Ha oCHOBE IPUMEPHOM MPOrpaMMbl 110 XMMHUH ISl OCHOBHOM IIKOJIBI M Ha OCHOBE
porpaMMbl  aBTOPCKOTO Kypca xumuu st 8-11 kmaccoB O.C. T'abpuensHa, COOTBETCTBYIOIICH
denepanbHOMY KOMIIOHEHTY TOCYIapCTBEHHOIO CTaHAapTa oOmero oOpa3oBaHHs M JOMYLICHHOM
MunucrepcTBoM oOpa3oBanus U Hayku Poccuiickoit @enepanun. (I'abpuensa O.C. IIporpamma kypca
xumun it 8-11 kimaccoB obmeoOpazoBarensubix yupexaenuid /O.C. ['abpuensa. — 3-e usn., nepepad. u
nom. — M.: Jlpoda, 2006.)

VcxonHbIMU JOKYMEHTaMH I COCTaBJICHUS paboydeil MpOorpaMMBbl SIBUITHCH:

- DenepanbHbli KOMIIOHEHT TOCYAApCTBEHHOTO CcTaHJapTa ooOmero oOpa3oBaHUs, YTBEPKICHHBIN
npuka3zoM MunobpaszoBanust PO Ne 1089 ot 09.03.2004;

- @enepanbHblii ba3ucHbIl yueOHBIM IUTaH JJIS OCHOBHOTO OOIIEro 0Opa3oBaHUSs, YTBEP)KICHHBIN
npukazoM Muno6paszoBanust PO Ne 1312 ot 05.03. 2004;

- PernonanbHbiii  ba3ucHbI y4eOHBIN MJ1aH 0011€00pa3oBaTeNIbHBIX yupexxaeHuit PT, yTBepkIeHHBIN
npukazoMm MO u H PT Ne 4154/12 or 9.07.2012, peanm3yromuii mporpaMMbl Ha4aabHOTO OOMIETO H
OCHOBHOT0 00111eT0 00pa3oBaHMus;

- Y4eOHbIi TUIaH MyHHIIMIIATBHOTO aBTOHOMHOTO 00111e00pa3oBarenbHOro yupexaeHus «JIumeit Nel21»
Coserckoro paiioHa ropoga Kaszanu, yTBep>KIeHHBIH Ha 3aceJaHUM IMEAaroru4eckoro cosera juies 29
asrycra 2017 rona.

[IporpamMMa Kypca MOCTpOeHa IO KOHIIEHTPUYECKOW KoHIenuu. OcoOeHHOCTh MPOrpaMMbl
COCTOUT B TOM, YTOOBI COXPAHUTh BBHICOKHUN TEOPETUYECKHI YPOBEHb U CAETIaTh 00y4eHHE MaKCHUMAJIbHO
pa3BuBaromuM. [loaTOMy Bech TEOpEeTHYECKMH MaTepHall Kypca XUMHH paccMaTpHBAaeTCs Ha MEPBOM
rogy oOydeHusi, 4To NO3BOJsIeT 00Jiee OCO3HAHHO U IITYOOKO M3YyYUTh (PAaKTUUECKUN MaTepuall — XUMHUIO
AJIIEMEHTOB M UX COCAMHEHUIA.

H3yuenue xumuu Ha cmyneHu _0CHOBHO20 00Uie20 00PA308aAHUA_HANDABIACHO HA_00CHMUIICCHUE
CIIeOVIOuWUX ueneii:

. OCBOCHHME BA)KHEHIIMX 3HAaHUH OO0 OCHOBHBIX THOHATHSAX M 3aKOHAX XUMMH, XHUMHYECKOH
CHUMBOJIHKE;

. OBJIa/ICHUE YMEHUSMHU HaOJI0JaTh XMMUYECKHUE SIBICHUS, MPOBOJUTh XMMUYECKHH HKCIIEPUMEHT,
MIPOM3BOJIUTh pPAcyeThl Ha OCHOBE XMMMUYECKHUX (POPMYJ BEIIECTB M YPaBHEHUH XUMHUYECKHX
peakuuii;

. pa3BUTHE TO3HABATEIbHBIX MHTEPECOB M HWHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Ipolecce

MNpOBCACHUA XHUMHYCCKOI'0 OKCIICPUMCHTA, CaMOCTOATCIIBHOTO HpI/I06peTeHI/I$I 3HaHUM B
COOTBCTCTBHHU C BOZHUKAIONIMMH XKN3HCHHBIMU HOTpC6HOCT$IMI/I;

. BOCIIUTAHHE OTHOIIEHMS K XHMHUH Kak K OJHOMY M3 (PyHIaMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U 2JIEMEHTY O0ILE€4YeI0BEYECKON KYIbTYPBI;

. MpPUMEHEHHE TIOJYYEHHBIX 3HAHUW M yMEHHMH Jig Oe30MacHOT0 HCIONb30BaHUS BEIIECTB U
MaTepuajoB B OBITY, CEIbCKOM XO3SMCTBE M Ha MPOU3BOJCTBE, PELICHUS MPAKTUYECKUX 3a7ad B
HOBCGHHGBHOﬁ KHU3HU, NOPCAYNPEKIACHHUA ﬂBHCHHﬁ, HaHOCAIIUX BpE€A 3J0POBBIO YCIOBCKA H
OKpY>Karollen cpene.

Bedyuwiumu udesamu npednazaemozo Kypca A6aA0mMCA:

MarepuanbHOE €TUHCTBO BEIIECTB MTPUPOIBbI, X T€HETUYECKAsl CBS3b;

[IpUuMHHO-CIE/ICTBEHHBIE CBSI3M MEXJy COCTaBOM, CTPOCHHMEM, CBOMCTBAMHU M NPUMEHEHUEM
BELIECTB;

[To3HaBaeMOCTh BEIIECTB M 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUUECKUX PEAKIIUA;

OObscHAOmAs U MPOTHO3UPYIOLIAs POJb TEOPETUUYECKUX 3HAHMM A (DaKTHUeCcKoro mMarepuaia
XMMUU 3JIEMEHTOB;




KoHkpeTHOE XUMHUYECKOE COEIMHEHHE TpeACTaBisieT co00i 3BEHO B HENPEPHIBHOW IIEMH
MPEBpALICHUI BEIECTB, OHO YYaCTBYET B KPYroBOPOTE€ XHMHUYECKHUX 3JEMEHTOB U B XHUMHUYECKOU
9BOJIIOLINY;

3aKoHbl TPUPOJBI OOBEKTHBHBI U MO3HABAEMbI, 3HAHME 3aKOHOB JA€T BO3MOKHOCTH YIIPABIATH
XUMUAYECKHMHU TPEBPALICHUSMHI BEUIECTB, HAXOAUTh 3KOJIOTMYECKH OE30IacHbIe CIIOCOOBI IPOU3BOACTBA
Y OXpaHbI OKPY>KaIoIIEel cpeibl O 3arpsi3HEHUM.

Hayka u mpakThka B3aMMOCBSI3aHBL: TPEOOBAaHUS NPAKTUKU — ABIDKYIIAs CHJAa HAYKH, YCHEXHU
MPAKTUKU OOYCIIOBIICHBI TOCTHKEHUSMU HAYKH;

Pa3BuTHe XMMMUECKON HayKu  CIIY>)KMUT HMHTEpecaM 4YeJloBeKa M OOILecTBa B IEJIOM, HUMEET
TYMaHUCTHYECKUM XapakTep M TMPU3BAHO CIOCOOCTBOBATH PEUICHHIO IJIOOATBHBIX MpPoOiieM
COBPEMEHHOCTH.

Obweyuedonvle yMeHUs, HABLIKU U CHOCOObL 0eAmMeIbHOCIU:

JlanHas mporpamMma mpeaycMaTpuBaeT (OPMHUPOBAHHME y YYaIIMXCs OOIICy4eOHBIX YMEHUU H
HaBBIKOB, YHI/IBepCEUIBHbIX CHOCO6OB HCATCIIBHOCTHU U KJIIKOYECBBIX KOMHCTCHL{Hﬁ. B 3TOM HaHpaBJIeHI/II/I
MpUOpUTETaMHu JJis1 yaeOHoro npenMera «Heopranudeckass XuMus» Ha CTYIIEHH OCHOBHOTO 00pa3oBaHUs
Ha 0a30BOM YpOBHE SIBJIIFOTCS: CpPaBHEHHE OOBEKTOB, aHAJIN3, OICHKA, KIACCH(HUKAIUS ITOTYICHHBIX
3HAHUU, MTOUCK UH(POPMAIIUU B PA3IMUHBIX UCTOYHHUKAX, YMEHUIN HAOIIOAaTh U ONUCHIBATH MOJyYEHHbBIC
pe3y.HBTaTI>I, HpOBOI[I/ITI) BHGMCHTapHBII\/JI XI/IMI/I‘-ICCKI/II;'I BKCHepI/IMeHT.

[IporpaMmMa mocTpoeHa C Y4eTOM MEXKIPEAMETHBIX CBsi3ed ¢ KypcoMm (us3mku 7 Kiacca, e
W3YYarOTCSI OCHOBHBIC CBEJICHHS O CTPOSHUHU aTOMOB, M OMOJIOTHH, TJIe TaeTCs 3HAKOMCTBO ¢ XUMUIECKON
OpraHu3amKer KJISTKH U MpolieccaMu 0OMEHa BEIIECTB.

Jannast paboudas mporpamMma MOXET OBbITh peajiu3oBaHa IPU HCIOJIb30BAaHUM TPaJULMOHHON
TEXHOJIOTUM OOYy4YeHHs, a Tak)Ke JJIEMEHTOB JPYIMX COBPEMEHHBIX 00pa30BaTENbHBIX TEXHOJIOTHIA,
MepeoBeIX (OPM W METOJOB OOydYeHHS, TaKWX Kak MPOOJEMHBIA METOJ, pa3BHBAIOIICEe OOYUCHHE,
TECTOBBIN KOHTPOJIb 3HAHUH M JIp. B 3aBUCHMOCTH OT CKJIOHHOCTEH, MOTpeOHOCTEH, BO3ZMOKHOCTEH M
CIIOCOOHOCTEH Kitacca.

Pabouas mporpamma paccuuTaHa Ha 68 ydeOHBIX yacoB (2 Yaca B HEEIN0), B TOM YHCIE IS
MIPOBE/ICHUS] KOHTPOJIBHBIX pabOT — 6 4acoB, MPAKTUYECKUX pabOT — 5 4acoB.

OcHOBHOE coaepkaHHE Kypca XUMHUH 8§ Kjacca COCTaBIAIOT CBEACHUS O XHUMHUYECKOM
aNeMeHTe U popMax ero CymecTBOBAHUS — aToMax, U30TOMax, HOHAX, MPOCTHIX BENIeCTBaX H
BaXXHEHIINX COCNMHEHUAX dIeMeHTa (OKCHIaX U NAPYyrux OMHApPHBIX COCJMHEHUSIX, KHCIOTaXx,
OCHOBAHHUAX H COJ'ISIX), (0] CTpOGHI/II/I BCIIIEeCTBAa (TI/IHOHOFI/II/I XUMHUUYCCKHUX CB$[3€I71 U BHUOAX
KPUCTANIUYECKUX PEIIeTOK), HEKOTOPBIX 3aKOHOMEPHOCTAX NPOTEKAHHs peakmuil u Hux
KJi1accu(pUKaIu.

CTPYKTYPA KYPCA
Ne Paznen nporpammbl Obmee xomriecTBo
4acoB

1 BBenenune 7
2 ATOMBI XUMHYECKHX 3JIEMECHTOB 10
3 [TpocTeie BemecTBa 7
4 CoeMHEeHHST XUMUYECKHUX DJIEMEHTOB 13
5 M3meHeHus1, MpOUCXOISIIME C BEIIECTBAMU 13
6 PactBopeHue. PacTBopsl. 18

CBoliicTBa PacTBOPOB AJIIEKTPOIUTOB
7 PesepBHoe Bpems 2 yaca

Hroro: 70

COJAEPKAHUE TEM YYEBHOTI'O KYPCA



Beenenne (7 4)

MeTtop1 TO3HAHUS BEIIECTB U XMMHUUYECKUX siBIeHn. Habmonenue, omnucanue, u3MepeHue,
skcniepument, MOJIEJIMPOBAHUE.

XUMHSI KaK 4acTh €CTECTBO3HAHUSA. XUMHUS - HAyKa O BEIIECTBAX, UX CTPOCHUHU, CBOMCTBAX U
MIPEBPAILCHUSIX.

[ToHsiTHE O XUMUYECKOM 2JIeMEHTE U (popMax ero CyliecTBOBAaHUS: CBOOOJHBIX aTOMAaX, MPOCTHIX
U CIIOXKHBIX BEIIECTBAX.

[IpeBpamenus BemecTB. OTIMYNE XUMHUYECKUX peaKui OT (U3UUECKUX sBICHUU. Ponb XxuMuu
B JKHM3HU YeJIOBeKa. XeMoDuIus u XxeMohoOousi.

Kpatkue cBenenus u3 ucTopud BO3SHUKHOBEHUS M pa3Butus xumuu. [lepuon amxumwuu. Ilonstue o
¢dunocopckom kamue. Xumus B XVI B. Pazpurue xwmum Ha Pycu. Poib OTEUECTBEHHBIX YYCHBIX B
CTaHOBJIEHUU XUMHUYECKOI Hayku — pabotsl M. B. JlomoHocoBa, A. M. byrieposa, JI. . Menneneesa.

[IpaBuna paboTel B 1HIKOJIBHOI sabopatopuu. JlabopatopHas mocyaa u oOopynoBanue. IIpaBuina
0€30IacHOCTH.

XumMuyeckass CHUMBOJIMKA. 3HAKM XUMHMYECKHX DJJIEMEHTOB M IPOUCXOXACHHE WX Ha3BaHUM.
Xumnueckue dhopmyibl. Maaekcs u kodddunueHTsl. OTHOCUTEIbHBIE ATOMHASI M MOJICKYJIIpHAS. MAcCHhI.
Pacyer MaccoBoii 10711 XUMHUYECKOTO AJIeMEHTa M0 opMyJie BEIecTBa.

Ilepuoanyeckas cucreMa xumuueckux syneMeHTOB J[. M. MeHaeneeBa, ee CTpyKTypa: Mallble U
OosblMe TEpHOAbl, TPYIIBI M MOArpymmbl (r1aBHas W mnoOouHas). Ilepuomudeckass cuctema Kak
CIpaBOYHOE MOCOOUE IS MOTYUYECHUS CBEACHUN O XUMUUECKHUX DJIEMEHTaX.

Pacuernble 3amaun. 1. HaxoxaeHwe OTHOCHTENBRHON MOJICKYJISPHOM MAacChl BEIIECTBA IO €ro
XUMHUYECKOU Qopmyne. 2. BbpluucieHne MaccoBOM JOJIM XUMHYECKOTO 3JIEMEHTa B BEIECTBE MO €ro

bopmyre.

Tema l
ATOMBI XUMHYeCKHX 3j1eMeHTOB (10 1)

AToMBI Kak (hopMa CyIIECTBOBAaHUS XHMHUYECKHX JJIeMEHTOB. OCHOBHBIC CBEICHUS O CTPOCHUU
aToMOB. Jloka3aTenbCTBa CIOXKHOCTH cTpoeHusi atoMoB. OmbiThl Pesepdopna. [lnanerapnas mopmenb
CTPOEHHS aToMa.

CocrtaB aTOMHBIX sAep: MPOTOHBI U HeUTpoHB. OTHOCHTENbHAs aTOMHas Macca. B3zanuMocBs3b
MOHATUHN «IIPOTOHY, KHEUTPOHY», «OTHOCHUTEIbHAS ATOMHASI Macca.

W3meHeHue unciia mpoTOHOB B siAjpe aToMa — 00pa30BaHHe HOBBIX XUMUYECKUX JIEMEHTOB.

W3menenne yncna HEUTPOHOB B sAape aToMa — oOpa3zoBaHUe M30TOMOB. COBpPEMEHHOE OIpeeNicHHUe
MOHATUA «XUMHUYECKHI »3ieMeHT». WM30TOombl Kak pa3HOBUJHOCTH AaTOMOB OJHOTO XHWMHUYECKOIO
3JIEMEHTA.

OnektpoHbl. CTpoeHHE SIEKTPOHHBIX O0OJIOYEK aTOMOB XHUMHYecKUx ds1emeHToB Ne 1—20
nepuoguueckoit cuctemsl J[. 1. Menaeneesa. [loHaTre 0 3aBEpIIEHHOM M HE3aBEPUIEHHOM 3JIEKTPOHHOM
clioe (IHEPreTUIEeCKOM YPOBHE).

Ilepuonnueckass cucrema xumuueckux osjaemeHToB J[. WM. MeHneneeBa M CTpoeHHE aTOMOB:
(bu3nUecKuil CMBICT MOPSIKOBOTO HOMEpA dJIEMEHTa, HOMepa TPYIIIbI, HOMEpa MepHoa.

N3menenne uncna 3IEKTPOHOB HAa BHEIIHEM A3JIEKTPOHHOM YPOBHE aToMa XHMHYECKOTO JJIeMEHTa —
o0Opa3oBaHHE TOJOKUTENBHBIX U OTPHUIATENbHBIX MOHOB. MOHBI, 00pa30BaHHBIE aTOMaMHU METAJJIOB U
HeMeTauioB. [I[pUynHbI U3MEHEHUSI METAINTIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B NIEPUOIAX U TpyIIax.

O6pa3oBanue OMHApHBIX coenuHennil. [lonsTrue 00 noHHOM cBsi3U. CxeMbl 00pa30BaHMsI HOHHOM CBSI3H.

B3auMopeiicTBie aTOMOB XWMHUYECKHUX DJIEMEHTOB-HEMETAJUIOB MEXKIy co00ii — oOpasoBaHue
JIBYXaTOMHBIX MOJIEKYJ1 TIpPOCTBIX BemiecTB. KoBajieHTHass HeNmojsipHass XUMHUYecCKas CBA3b.
DJIeKTPOHHBIE U CTPYKTYpHBIE (POPMYIIBL.

B3aumogpeiicTBre aTOMOB XUMHUECKHUX AJIEMEHTOB-HEMETAIOB MEXKAY C000i — 00pa3zoBaHne OMHAPHBIX
COEIMHEHUI HEMETAIUIOB. DJIEKTPOOTPUIIATENILHOCTD. [IoHTHE 0 KOBaJIEHTHOM MOJIIPHOM CBSI3H.

B3aumopeiicTBuE aTOMOB XMMHUYECKHUX OJEMEHTOB-METAIIOB MEXIy co0oii — oOpa3oBaHue
METAUTMYECKUX KpUCTAIIOB. [[OHATHE 0 METANTMUECKON CBSI3H.

JdeMoncTpauun. Mojenu aToMOB XMMHUYECKUX 3yeMeHTOB. [lepuoauyeckas cucreMa XUMHUYECKHUX
anemenToB /1. V1. Menneneena.

Tema 2
IIpocTeie BemecTBa (7 4)

[TonoxxeHnre MeTaNIOB M HEMETAJUIOB B IMEPUOJUYECKOM CHUCTEME XHMMHUYEeCKHX siemeHtoB [[. .
MenneneeBa. Baxuelie npocThie BeIIeCTBA — METAUIBI: JKEJIe30, aJIOMUHMM, KaJIbIIMi, MarHu,
HaTpuil, kanuit. O0une Gpusnueckre CBONCTBA METAUIOB.
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BakHelimme nmpocThie BElleCTBa — HEMETalIbl, 00pa30BaHHBIC aTOMaMHU KHCIIOpOJia, BOAOPO/a, a30Ta,
cepsl, (ocdopa, yrinepona. CriocoOHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB K 0Opa30BaHHMIO HECKOJIBKHUX
MPOCTBIX BEIIECTB — QJUIOTPONUS. AJUIOTpONHbIE MoauduKamuu Kucioponaa, ¢ochopa u omosa.
MertaninuyecKie ¥ HeMETaJNIMYECKUE CBOMCTBA IPOCTHIX BeliecTB. OTHOCUTEIBHOCTD JCICHHS ITPOCTHIX
BEILICCTB HA METAJUIBl U HEMETAJLIbL.

ITocrossnras ABoragpo. KommdecTtBo BemectBa. Moab. Momsipaas Macca. MonspHblid  00beM
ra3o00pa3HbIX BemecTB. KpaTHble C€AMHUIIBI KOJHWYECTBA BEIICCTBA — MHJUIUMOJIb W KHJIOMOJIb,
MUJUTUMOJIIpHAS W KHJIOMOJISIPHAsT MacChl BEIICCTBA, MUJUIMMOJISIPHBIM M KHUJIOMOJISIPHBIH OOBEMBI
ra3000pa3HbBIX BEIICCTB.

PacueThl ¢ HCIOIB30BAaHMEM IOHSATHH «KOJUYCCTBO BEILECTBA», «MOJISIPHAs Macca», «MOJISPHBIN
00bEM ra30By, «IIOCTOSTHHAS ABOTragpoy.

Pacuernpie 3amaun. 1. BelunciaeHue MOJISIPHOM MacChl BEIIECTB IO XHMHYECKAM GopMyiam. 2.
PacyeTpl ¢ MCIOIBb30BaHUEM IMOHATHI «KOJMYECTBO BEIISCTBA», «MOJISIPHAS Maccay, «MOJIIPHBIA 00beM
ra30B», «IOCTOSIHHAs ABOTaIpoO».

Hemonctpanuu. ITomydenne o3zona. OOpasisl 0€I0ro U ceporo 0joBa, 0eaoro u kpacHoro gocedopa.
HekoTtopble MeTalbl M HEMETAUIbI KOJIMYECTBOM BemiecTBa 1 Moib. Mojeiab MOJSpHOro o0bema
ra3000pa3HbIX BEIIECTR.

Tema 3
CoeuHEeHHsI XUMUYECKHX 3J1eMeHTOB (13 )

Crenenp okucieHus. OnpeneneHue CTEIEeHW OKHUCIICHUS JJIEMEHTOB I10 XHMHYECKOW (dopMmylie
coequHenus. CocraBneHue (hopMysl OMHAPHBIX COCAUHEHWH, OOIMi croco0 uMX Ha3biBaHUs. buHapHbBIC
COCIMHEHMS: OKCHBI, XJOpUIbl, cyabduasl u np. CoctaBienue ux ¢opmyi. [IpencraBurenn oKCUIOB:
BOJIa, YTJICKUCIIBIN a3 U HeralieHas u3BeCTh.

2-1866
[IpencraBuTenu JIeTy4dux BOJIOPOIHBIX COSUHEHUH: XJIOPOBOIOPOI U aMMHAK.

OcHOBaHHUsI, WX COCTaB W Ha3BaHWA. PacTBOPUMOCThP OCHOBaHHMM B Boje. TaOiwuia
pacTBOPUMOCTH THAPOKCUIOB M coJjied B Boje. IIpencraBurenu menodei: TMAPOKCHIbI HATPUS,
Kaust U Kanbplus. [loHsTHE O KayeCTBEHHBIX peakinusax. Muaukatopsl. MI3MeHeHne OKpacKu
WHAUKATOPOB B LIEJIOYHOM Cpelie.

KucnoTel, ux coctaB u Ha3BaHus. Knaccudwukanms KucioT. [IpeacraBuren KUCIOT: CepHasi,
coJisiHas U a30THas. I3MeHeHne OKpacKu MHJIMKATOPOB B KMCJIIOTHOM cpee.

Conm Kak mpOu3BOAHBIC KMCIIOT U OCHOBaHUU. VX cocTaB M Ha3BaHUs. PacTBOpuMOCTh coJicii B
Boze. [IpencraBurenu coneii: Xjopua HaTpus, KapooHaT U pochaT KaabIHs.

AwmMop(dHBIE U KPUCTATUTMYESCKUE BEIIECTBA.

MexMoneKyJsipHble B3aUMOACUCTBUS. THMBI KPUCTAIIMYECKHUX PEIIETOK: WOHHAs, aTOMHasl,
MOJIEKYJISIpHasi 1 MeTaJuindeckasi. 3aBUCUMOCTh CBOMCTB BEILECTB OT THUIIOB KPUCTAUTMYECKUX
PpELIETOK.

BemlectBa MOJEKYJISIPHOTO U HEMOJEKYJISIDHOTO CTPOCHHsS. 3aKOH ITOCTOSIHCTBA COCTaBa Jjisl
BEIIECTB MOJIEKYJISIPHOTO CTPOEHUSI.

YucTele BemiecTBa U cMecu. [IpumMepsl )KUAKUX, TBEPIBIX U ra3000pa3HbIX cMecer. CBOMCTBa
YHUCTBHIX BeIIecTB U cMecei. MIx coctaB. MaccoBast 1 oObeMHasi JOJIM KOMIIOHEHTa cMecHu. PacueTsl,
CBSI3aHHBIE C UCTIOJIb30BAaHUEM MOHSTHUS «IO0JISD).

Pacuernnblie 3agaum. 1. Pacdyer maccoBoil U OOBEMHOM J0JI€H KOMIIOHEHTOB CMECH BEIIECTB. 2.
Bbrunciienre MaccoBOii J10JIM BELIECTBA B PACTBOPE MO M3BECTHOM Macce pacCTBOPEHHOI'O BEIIECTBA U
macce pactBoputens. 3. BbplumcieHne Macchl PacTBOPSIEMOrO BEIIECTBA M PacTBOPUTENIS,
HEOOXOMUMBIX JIJISI MPUTOTOBIICHUS OIPEJISIIEHHOW MacChl pacTBOpa C U3BECTHOW MAacCOBOM JOIeit
PacTBOPEHHOTO BEIIECTBA.

JemoncTpamuu. OOpa3iibl OKCHIIOB, KHUCJIOT, OCHOBAaHHN M cojieil. MoJienn KpUCTATMISCKUX
pelIeToK XJIopuaa HaTpus, ailmaza, okcuma yriepoaa (IV). B3peiB cmecm Bomopona c
Bo3ayxoM. CIocoObI pa3iesiecHHsT cMecer. JIUCTUIUISAINS BOIBI.

JlaGopaTtopHble onbIThI. 1. 3HAKOMCTBO ¢ 0Opa3amMu BEIIECTB pa3HbIX KiIaccoB. 2. Pa3nencHue
cMmecei.

Tema 4
HN3meHeHusi, npoucxoasiuiue ¢ Bemecrsamu (13 u)

IlonsaTHE SIBICHHUM Kak WU3MEHCHHM, IIPOUCXOISMNINX C BemlecTBaMU. SBieHUs, CBSI3aHHBIC C
U3MEHEHHUEM KPUCTAJUIMYECKOTO CTPOEHHSI BEIIECTBA NPU MNOCTOSSHHOM €ro COCTaBe,



(uszmueckue sBieHUs. DU3MUECKHE SBICHHUS B XUMHHU: JUCTHIUISIHS, KPHUCTAJUIU3AIUS,
BBITIApUBAHUE U BO3TOHKA BEMIECTB, IIECHTPU(DYTUPOBAHUE.

SIBnieHus1, CBsI3aHHBIE C U3MEHEHHUEM COCTaBa BEIIECTBA, XMMHUUYECKHUE peakuuu. [IpuzHaku u
YCJIOBUSI IPOTEKAHUST XUMUYCCKUX peakiuid. [lorsTre 00 3K30- U SHAOTCPMUYCCKUX PEAKIIHSIX.
Peakiiuu ropeHuss Kak 4YacTHBIM ClIydyad »3K30TEPMHUYECKUX PEaKLMil, IPOTEKAIUX C
BBIJICJICHUEM CBETA.

3aKOH COXpaHEHUs] MAacChl BEHIECTB. XHWMHUYECKHE YpPaBHEHHUs. 3HAUCHUE WHJIEKCOB U
ko3¢ purmenToB. CocraBieHre ypaBHEHUH XUMUUECKUX PEAKIUH.

PacueTrhl Mo XUMHYECKHMM YypaBHEHUsIM. PelieHue 3ajad Ha HaXO0XKJIEHHE KOJIMYECTBa
BEIIIECTBAa, MACcChl WM 00BhEMa MPOIYKTa PEaKIUh MO KOJWYSCTBY BEIECTBA, MACCE WM OOBEMY
HUCXOJTHOTO BellecTBa. PacdeTsl ¢ MCIOJIB30BAaHUEM TIOHSTHUS «JIOJIsD», KOrJa MCXOJIHOE BEIIECTBO
JIAaHO B BHJIE pacTBOpa C 3aJaHHOM MacCOBOM JI0JIE PacTBOPEHHOI'O BEIIECTBA WM COJICP>KUT
OIpPEACIICHHYIO JOJIIO IIPUMECEH.

Peakniumn paznoxkeHusi. IIoHsTHE O CKOPOCTH XMMMYECKMX peakiuid. KaramuszaTtopsl.
depMeHTHI.

Peakumu coemuaenus. KaranmuTudueckue © HEKaTaaIuTHdeckue peaknuu. OOpaTumele U
HEoOpaTUMbIE PEaKIUH.

Peakuuu 3amenieHusi. DIEKTPOXUMUYECKUN PSJI HANPSHKEHUNW METasIoB, €ro UCIOJb30BaHUE
JUJIsl TTPOTHO3MPOBAHUSI BO3MOYKHOCTH TMPOTEKAHUSI pPEaKlUid MEX]y MeTajulaMH UM PacTBOpaMH
KHCIIOT. Peakiiny BHITECHEHUSI OJTHUX METAJJIOB U3 paCTBOPOB UX COJICH APYTrMMU METaJlIaMHu.

Peakumu oOwmena. Peakuuu HelTpanuzanuu. YCJIoBHUS TIPOTEKaHUS peakiuid oOMeHa B
pacTBOpax 0 KOHIIA.

Tunpel XUMHYECKUX peakuui (mo TPU3HAKY «YHUCIO U COCTAaB MCXOAHBIX BEIISCTB U
MPOAYKTOB PEAKIIMU») Ha MPUMEPE CBOMCTB BOJbI. Peakuus pazinoKeHUss — 3JISKTPOINU3 BOIBI.
Peakunu coeguHeHuss — B3aMMOJCUCTBUE BOJIbI C OKCHIAAMHU METAJIOB U HemeTauioB. [loHsTue
«TUAPOKCHUABDY. Peakmuu 3aMemeHuss — B3aUMOJICHMCTBUE BOJBI C IICIOYHBIMHU U
[IEJIOYHO3EMENbHBIMU MeTauilaMu. Peaknuu oOMeHa (Ha mipuMepe Truapoins3a cyiabbhuaa
QIIIOMUHUS U KapOuga KaJbIusi).

Pacuernbie 3agauyu. 1. BpraucieHue 1mo XMMHUYECKUM YPaBHEHUSIM MAacChl WIM KOJUYECTBA
BEIIIECTBA IO M3BECTHOM MacCe€ WM KOJWYECTBY BEIIECTBA OJIHOTO M3 BCTYMAIOIIUX B PEAKIUIO
BEIISCTB WJIM MPOJYKTOB peaknuu. 2. BprumcieHne Macchbl (KOJIWYECTBA BEIISCTBA, O0OBEMA)
MPOAYKTa PEaKIMU, €CJIM W3BECTHAa Macca HCXOJHOTO BEIIECTBA, COJCPIKAILETO OIPEACIICHHYIO
noyiro nmpumeceit. 3. Beraucienune maccsl (KOJIUYECTBAa BEMIECTBa, 00beMa) MPOAYKTa PEaKIUU,
€CJIM M3BECTHA Macca pacCTBOpa U MaccoBasi JI0JIsl pACTBOPEHHOTO BEIIECTBA.

JdemoncTrpauuu. [Ipumepsl ¢u3ndeckux SIBICHHUN: a) miaBjeHue mnapaduHa; 0) BO3rOHKaA
noJla Wi OCH30MHOW KHUCIIOTHI, B) PAaCTBOPEHHE MEepMaHTaHaTa Kajus; T) Iuddy3ust TyIIUCThIX
BEIIIECTB C TOPSIIEH JaMMOYKM HakaluBaHWs. [IpuMepbl XMMUYECKUX SIBJICHUM: a) TOpPEHUE
maruus, ¢ocdopa; 0) B3aMMOIECHCTBHE COJSHOW KHCJIOTBI C MpPaMOPOM WA MeEJIOM; B)
nonyuenue ruapokcuaa meau (l1); r) pacTBopeHHe MONIyYEHHOrO THAPOKCHAA B KHCJIOTaX; II)
B3anMmoericteue okcuma meau (llI) ¢ cepHOit KHUCIOTOW TIpM HArpeBaHWUM;, €) pPa3JIOKCHHE
TepMaHraHaTa Kajaus; >K) B3auMOJEHCTBHE pa30aBJICHHBIX KHUCJIOT C METaJJIaMHU; 3) pPa3ioKeHUE
MEPOKCHUIa BOJOPOIA; W) IEKTPOJIU3 BOIHI.

JlaGopaTopHble onbIThl. 3. CpaBHEHHE CKOPOCTH UCHAPEHUS BOJIBI M CIIUPTA IO UCUYE3HOBESHHUIO
UX Kamneab Ha (QuibTpoBanmbHOM Oymare. 4. OkwuclIeHME MeAW B IUIAMEHU CIIUPTOBKH WU
ropenku. 5. [loMyTHEeHHE M3BECTKOBOW BOJIbI OT BBIIBIXa€MOI'0 yIJIEKHCIIOro rasa. 6. [lomyuenue
YTJIEKHUCJIOTO Ta3a B3aUMOJASCUCTBUEM COJIbI M KUCJIOTHI. 7. 3aMellleHre MEIU B PacTBOPE XJIOpHUIa
menu (1) sxxenezom.

Tema 5
PacrBopenmne. PacTBopsbl. CBoiicTBa pacTBOpOB JieKTpoauToB (18 1)

PacTtBopenne kak  (U3UKO-XUMHUYECKHM  mporecc. [loHstme o  rTUapaTtax |
Kpuctammoruaparax. PactBopumocTs. KpuBble pacTBOPpUMOCTH KakK MOJIENIb 3aBUCHUMOCTH
pacTBOPUMOCTH TBEPABIX BEIIECTB OT Temmeparypbl. HacklllleHHbIE, HEHACBHIIIEHHBIE U
MEPECHIIIEHHBIE PACTBOPHI. 3HAYEHHUE PACTBOPOB ISl IPUPOIBI U CEIIBCKOr0 X035MCTBA.

ITorsaTne 00 ANEKTPOIUTHUCCKON IUCCOMHUANNN. DJICKTPOJIMTHI U HEIISKTPOIUTHL. MexaHu3m
JIUCCOLIMAIIMM  DJIEKTPOJUTOB C  pa3jIM4HbIM  THUIOOM  XUMHYECKold  cBs3u.  CreneHp
ANEKTPOTUTHUECKON nucconuanuu. CUibHbIC U CIa0ble dJEKTPOIUTHI.

OCHOBHBIE TOJIOKEHUSI TEOPUH BJIEKTPOJUTUUYECKON aucconuanuu. VoHHBIE ypaBHEHUS pEaKIIMid.
VYcioBust MpoTeKaHUs peaki 0OMEeHa MY JIEKTPOIUTAMH JI0 KOHIIA B CBETE HOHHBIX TIPE/ICTABIICHUN.

Knaccudukarus noHOB U UX CBOICTBA.



Kucnore, ux xnaccudpukarmms. Jluccommanust KHCIOT HW WX CBOICTBA B CBETE TEOPUH
AJIEKTPOJIMTUYECKON — auccorani. MONEKyaspHble W WOHHBIE YPAaBHEHUSI PpEaKUUWA  KHUCIOT.
B3aumopeiicTBre KHUCIOT C MeTaulaMu. OJIEKTPOXUMHUYECKUM psifi HaNpsOKEHUHM  METalioB.
B3auMogeiicTBre KUCIOT ¢ OKCHJaMU METauioB. B3auMoelicTBre KUCIOT C OCHOBAHUSIMU — PEAKIIUs
HeWTpanuzanuu. B3aumojelicTBue KUcCioT ¢ coiisiMu. Mcnonb3oBaHue TaOIUIlbl pacTBOPUMOCTU JUIS
XapaKTePUCTUKU XUMHUYECKUX CBOWCTB KUCIIOT.

OcHoBanus, ux kinaccuduxanusa. [uccommanuss OCHOBaHMH W HMX CBOICTBA B CBETE€ TEOPUU
3JIEKTPOJIMTUYECKON AucconManvu. B3anmoielicTBue OCHOBaHHM C KMCIOTaMU, KUCIOTHBIMUA OKCHJIAMHU
u comsimu. Vcnonb3oBaHue TaOMUIBI PACTBOPUMOCTH JUIS XapaKTEPUCTUKH XHUMUYECKHUX CBOMCTB
OCHOBaHMM. Pa3ioxeHne HepacTBOPUMBIX OCHOBAHUM IIPU HAIrPEBaHUU.

Conu, ux knaccuuKalys U IMCcCcolanus pa3InyHbIX TUIIOB cosell. CBOICTBa colieil B CBETEe TeOpUu
3JIEKTPOJUTAYECKON auccounanuu. B3auMoaencTBue cosiel ¢ MeTaulaMH, YCJIOBUS IPOTEKAaHUS ITUX
peaknuii. B3auMopeiicTBue cojieli ¢ KHCIIOTaMH, OCHOBAHHMSMHU M COJIIMH. M CIIOIb30BaHHME TaOIUIIBI
PacCTBOPUMOCTH JIJII XapAKTEPUCTUKH XMMUUECKUX CBOMCTB COJIEH.

OO0o01eHue cBefieHui 00 OKCUIax, X KIaCCU(PUKALNN U XUMUYECKUX CBOHCTBAX.

['eneTnueckue psabpl  METAUIOB W HEMETAUIOB. ['eHeTnueckass CBs3b MEXAY Kiaccamu
HEOPTraHUYECKUX BEIIECCTB.

OKUCIUTEIFHO-BOCCTAHOBUTENbHBIE ~ peakii.  OKUCTUTENb Y BOCCTAHOBUTENIb, OKHCICHHE U
BOCCTaHOBJICHHE.

Peakiiuu noHHOTO OOMEHA M OKHCIIUTEIHLHO-BOCCTAHOBUTEIbHBIE peakiuu. CocTaBiieHHEe ypaBHEHUN
OKHCJTUTENTFHO-BOCCTAHOBUTEIIHHBIX PEAKIIUi METOIOM JIEKTPOHHOTO OanaHca.

CBoiicTBa IPOCTHIX BEIIECTB — METAJUIOB M HEMETAJIOB, KUCJIOT U COJIEM B CBETE IMPEACTABICHUN 00
OKHUCJIUTENIbHO-BOCCTAHOBUTEIIBHBIX MPOIECCaX.

JlemoncTparmu. Vcrbranue BEecTB U X PaCTBOPOB Ha AJIEKTPOIIPOBOAHOCTb. J[BHKEHHE OKpaIlICHHBIX
HMOHOB B JJIEKTPUUYECKOM I10JIE. 3aBUCHUMOCTh 3JIEKTPOMPOBOTHOCT YKCYCHOM KHCJIOTBI OT KOHIIEHTPALIWH.
BaumopelictBue 1mHKa € cepod, cossHOM kucimorou, xsopuaom wmenu (I). T'openume wmarnus.
B3anmogzelicTsre XJIOpHOM U CEPOBOIOPOIHON BOABI.

JlaGopaTopHblie onbITHI. 8. Peakiuu, XxapakTepHbIe JUIsl PACTBOPOB KUCIIOT (COJITHOM WiIH CepHOi). 9.
Peakiuu, xapakTepHbie A1 pacTBOPOB Iesioueh (ruapokcuioB HaTpus uiu kanus). 10. [lonyuenue u
CBOMCTBA HEPACTBOPUMOT'O OCHOBaHUs1, HanpuMep rugpokcuaa meau (I1). 11. Peakuuu, xapakrepusie aiis
pacTBopoB coiei (Hampumep, s xjaopuma meau (M). 12. Peaknmm, xapakTepHbIE IS OCHOBHBIX
OKCHJIOB (HampuMmep, g OKcuaa Kambius). 13. Peakumm, XapakTepHble IS KHUCIOTHBIX OKCHIIOB
(Hampumep, JUIsl YIJIEKUCIIOTO Ta3a).

B pesyabTare n3y4eHusi JaHHOTO NpeaMeTa B 8 Kiacce y4ammiicsi 10JKeH 3HATH:

® OCHOBHbIE (POPMBI CYIIECTBOBaHHUS XMMUYECKOTO 3J€MEHTa (CBOOOJHBIE aTOMBI, MPOCTHIE U
CJIO’KHBIE BEILIECTBA),

e (OCHOBHBIE CBEJICHUS O CTPOSHUH aTOMOB 3JIEMEHTOB MaJIbIX [IEPHOIOB,

e OCHOBHBIE BUJIbl XUMHUYECKOH CBSI3H,

e Tunsl KpUCTAIUIMYECKUX PELIETOK,

e @axTopbl, ONPEACISIONIME CKOPOCTh XMMHYECKHUX pEAKIUM M COCTOSIHUE XHWMHYECKOTO
paBHOBECHS,

e THUIOJIOrMI0 XMMUYECKUX PEAKLUH 110 pa3JIMYHbIM IPU3HAKAM,

e CylHOCTb IEKTPOIUTUYECKON pEaKLUH,

e Ha3Banus, cocraB, KiIaccu(UKalMIO M COCTaB BaKHEWIIMX KJIACCOB HEOPraHMYECKHUX
COCIMHEHMI B CBETE HIEKTPOIUTUYECKON TUCCOUNALMN U C TO3ULUNA OKUCIEHUS — BOCCTAaHOBJICHUS.

Yuamuecst 10J15KHbI YMETh:

e [IpumeHATH cienyrolmye NOHATUSA: XUMUYECKAN 3JIEMEHT, aTOMBbI, U30TOIIbI, HOHBI, MOJIEKYJIBI;
IIPOCTOE€ M CIIO)KHOE BEHIECTBO; AJUIOTPONUSA; OTHOCHUTEIbHAS aTOMHAs M MOJEKYJsIpHash MAaccChl,
KOJINYECTBa BEIEeCTBA, MOJIIPHAsi Macca, MOJIIPHBIN 00beM, Ynciio ABOTraipo; 3JIEKTPOOTPHIIATEIbHOCTS,
CTENEHb OKHUCIIEHMS, OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIN IPOLECC; XUMHUYECKasl CBs3b, €€ BHUIbI U
Pa3sHOBUIHOCTH; XMMHUECKas peakIis 1 ee KiIacCu(UKaIII; CKOPOCTh XUMUUYECKON PEeakluu U PaKTOpPbI
€e 3aBHCHMOCTH; OOpaTMMOCTh XMMHMUYECKON peaKIMH, XUMHUYECKOEe paBHOBECHE M YCJIOBHS €ro
CMELICHHUS; IIEKTPOIUTUYECKAs JUCCOLMALNS, THAPATALlU MOJIEKYJ M MOHOB; HOHBI, UX KIaCCU(pHUKALIHS
Y CBOMCTBA; dJIEKTPOXUMHYECKHUH PsI/l HATIPSYKEHNH METaJUIOB;



e Pa3pscHATH CMBICT XUMUYECKUX (OpPMYNl M YpaBHEHUU; OOBSICHATH ICHCTBHE HW3YYECHHBIX
3aKOHOMEPHOCTEH (COXpaHEHUs MacChl BEIIECTB INMPU XUMHUYECKUX PEaKIUAX); ONPEAENsATh CTEHEeHU
OKHCJICHHS aTOMOB XHMHUYECKHX 3JIEMEHTOB 1O (OopMyjaM WX COCIAWHEHHIA; COCTaBIATH ypaBHEHHS
peakuui, ompeneisTh MX BUJ M XapaKTepU30BaTh OKHUCIUTEIBHO — BOCCTAHOBHUTEIBHBIE PEaKIUHU,
OTIPENIeNIATh MO COCTaBy (XMMHUYECKMM (hopMyjiaMm) NPUHAIICKHOCTh BEUIECTB K Pa3IMYHBIM KiIaccam
COEIMHEHHI U XapaKTepU30BaTh UX XUMHUYECKHE CBOICTBA, B TOM YHCJIE U B CBETE JIEKTPOIUTHUECKOMN
JMCCOLMAIINK; YCTAaHABIMBATh T€HETUYECKYIO CBSI3b MEXIY KJIAacCaMU HEOPTaHWYECKHX COCIUHEHHN H
3aBHCHMOCTH MEX]y CTAaBOM BEILIECTBA U €r0 CBOWCTBAMHU;

e (OOpamatscs ¢ JlabopaTOpHBIM 000pyIOBaHKEM; COOTIOAATh MpaBUiIa TEXHUKU O0E30MaCHOCTH;
MPOBOJIUTH TPOCThIE XMMHUYECKHE OMBITHI; HAOMIOAATh 33 XUMHUYECKUMH IPOLECCaMU U OPOPMIIATH
pe3yNbTaThl HAOIOICHU;

e [Ipom3BoauTh pacyeTsl MO XHUMHUYECKUM (opMyJaM M YPaBHEHHSM C HCIIOJIb30BaHUEM
M3YYEHHBIX ITOHATUN.

Y4eOHO-TeMaTHYeCKOe NVIAHUPOBAHHE
1o XuMHUM

Kaaccewi: 8E

Yuurensn: Cepazyraunona JLILI.

KosmmuectBo yacoB: Bcero 70 yacoB; B Hezenmo 2 yaca

[11aHOBBIX KOHTPOJILHBIX YPOKOB — 5; MPAKTHYeCKHUX padoT — 5
Pabouas nporpamma oprueHTHUpPOBaHA HA UCIIOJIB30BAHUE YUeOHUKA:

Iabpuensu O.C. Xumus 8 kimacc. YueOHHK aisi 00I1e00pa3oBaTeNbHBIX YyUpeKIeHUH. — M.:
Hpoda, 2008. — 266 c.;

NudopmanuonHo — MeToANYECKOE O0ecTIeYeHue 014 yuumena:

Iabpuensa O.C. Ilporpamma kypca xumuu s 8-11 kiaccoB 001eo0pa3oBaTeIbHbBIX
yupexaenuil. — M.: JIpoga, 2007. — 78 c.;

1. lNabpuensu O.C. Meroauueckoe nmocodue mist yuurtens. — M.: Jlpoda, 1998.
2. I'a6bpuensn O.C., OctpoymoB W.I'. Xumus. 8 knacc: HacronbHast kHura yuurens. - M.:
Hpoda, 2004.
3. I'abpuensn O.C. Xumus. 8§ kijacc: KOHTPOJIbHBIE U MPOBEpPOUHbIE paboThl. - M.: [Ipoda,
2003.
4. Xumus moypousble IiaHbl 8 kiacc mo yueOHuky O.C. I'abpuensna, B.I'. [lenucona,
Bonrorpan: Yuurens, 2005.
5. KonTtponbHble u npoBepounbie padoTel Kk yueOHuky xumun O.C. I'abpuensna M.: [Ipoda,
2004.
0NA yUauguxcs:
Xumus. 8 kmacc: yueOHUK i obOmieoOpa3oBaTenbHbix yupexaeHuit/ O.C. [abpuensH. - M.:
Hpoda, 2007.

HNuTepHeT-pecypcsl
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http://djvu-inf.narod.ru/ - snekrpoHHas OMOIHOTEKA

Kpurepuu onenuBanus

Ycemuvie omeemot

Onenka «5»

- OTBET IOJIHBIM U MTPaBWIIbHBIN Ha OCHOBAHUU U3YYCHHBIX TCOPHIA;

- MaTepual U3JI0XKEH B ONPEICIICHHON JIOTUYECKOM MOCIIEI0BATEILHOCTH, JINTEPATYPHBIM SI3bIKOM;
- OTBET CAMOCTOSITEILHBIMN.

Onenka «4»:

- OTBET IOJIHBIM U MTPaBMIIbHBIN Ha OCHOBAHUU U3YYCHHBIX TCOPHIA;

- MaTc¢puall U3JI0KCH B onpeneneHHoﬁ JIOTHYECKOMH MOCJICA0BATCIIbHOCTHU, IIPpHU 3TOM JOIYHICHBI ABC-TPU
HECYIICCTBCHHBIC OI_HI/I6KI/I, HCIIPABJICHHBIC 110 Tpe6OBaHI/II-O YUUTCIIA.

Onenka «3»:

- OTBET MOJHBIN, HO IPU ATOM JOIYIIEHA CYIIECTBEHHAas! OIIMOKa UM OTBET HETIOIHbIN, HECBSI3HBIM.
Onenka «2»:

- Ipu O0TBeTe OOHAPY)KCHO HEMOHMMAHWE yYalllUMCS OCHOBHOTO COJIEp)KaHUsl ydeOHOTO MaTepuaia Hiu
JIOTYILIEHbl CYIIECTBEHHbIE OMIMOKH, KOTOpBIE YyYallMiics HE MOXKET HCIPABUTh NpPU HABOJALIUX
BOIIPOCAX YUUTETIS.

Ilpakmuueckue pabomer O1ieHKA SKCTIEPUMEHTAIBHBIX YMEHUN. OlIeHKa CTABUTCS HA OCHOBAHUH
HaOJIOACHNS 32 YYaIMMHCS U TIMCBMEHHOTO OTYeTa 3a paboTy.

Onenka «5»:

- pa60Ta BBIITOJIHCHA IMOJIHOCTBIO U IMTPAaBUJIbHO, CACTIaHbl IPABUJIBHBIC Ha6J'IIOI[eHI/I$I " BBIBOJbI,

- OKCIIEPUMEHT OCYIIECTBJICH IO IUIAHYy C Y4YETOM TEXHUKH OE€30MacHOCTH W MpaBHI pPabOTHI C
BEIIECTBAaMH U 000PYIOBaHUEM;

- TPOSIBIIEHbl OPraHU3alMOHHO-TPYAOBblE YMEHUS (MOAJEPKUBAIOTCS YUCTOTAa pabodero Mecra H
MOPSI0K Ha CTOJIE, SKOHOMHO HCTIOJIb3YIOTCSI PEAKTHBBI).

Onenka «4»:

- paboTa BBINOJIHEHA IPABUIILHO, CJI€JIaHbl IPaBUIIbHbIE HAOIIOEHHS U BBIBOJIbI, HO NPU 3TOM
HKCIEPUMEHT MPOBE/IEH HE MOTHOCTHIO MITH JIOMYILEHbl HECYILIECTBEHHbIE OIIMOKH B paboTe C
BELIECTBAMU U 000PYAOBAHUEM.

Onenka «3»:

pa0oTa BBINOJIHEHA [TPABUIILHO HE MEHEe YeM HAIlOJIOBUHY WM JIOMYIIEHA CYIIeCTBEHHas! OINOKa B X0J1e
AKCIIEPUMEHTA, B 00BACHEHNHU, B OOPMIIEHUH pabOThl, B COOJIIOJIEHUU NPAaBUJI TEXHUKH O€30M1acHOCTU
pu paboTe C BelecTBaMu U 000pyI0BaHUEM, KOTOPAsi HCTIPABIISIETCSI IO TPEOOBAHUIO YUUTETIS.

Ounenka «2»:

- JomymeHsl 1aBe (M 0oJiee) CYIIECTBEHHBIE OIIMOKA B XOJE OJKCIEPUMEHTa, B OOBSICHEHUU, B
oopmileHHH paboThl, B COOJIIOIEHNUN MPaBUI TEXHUKU O€30MacHOCTH NMpHU paboTe ¢ BEIIECTBAMU U
000pyZI0BaHUEM, KOTOPBIE YUAIIMKACS HE MOKET UCIIPABUTH JaXe M0 TPEOOBAHUIO YUUTEIIS.

Ymenue pewwams pacuemmnoie 3adauu

Onenka «5»:

- B IOTUYECKOM PACCYKICHUU U PEIICHUH HET OIINOO0K, 33a/ja4a pelieHa palliOHAILHBIM CIIOCOOOM.
Onenka «4»:

- B JIOTUYECKOM pPACCYXJCHUM W PEIICHHH HET CYIIECTBEHHBIX OIMMOOK, HO 3ajlada pelieHa

HEpalluOHAJIbHBIM CIIOCOOOM WU JOIMYIICHO HE Ooiee ABYX HECYHICCTBCHHBIX OIIMOOK.
9
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Onenka «3»:

-B JIOTHYECKOM PACCYXJICHHUH HET CYIISCTBEHHBIX ONIMOOK, HO JOMNYIIEHA CYIICCTBCHHAs OIMMOKa B
MaTEMATHYECKUX pacyeTax.

Onenka «2»:

- UMEIOTCS CYIIICCTBEHHBIC OITUOKHU B JIOTHYECKOM PACCYXKJICHHH U B PCIICHUHU.

Konumponwvusie padbomot

OuneHka «5»:

-OTBET MOJHBIN U MPaBUILHBINA, BO3MOKHA HECYIIICCTBCHHAS OIIMOKA.

Ounenka «4»:

- OTBET HETIOHBIN WM JOMYIIEHO He 00JIee IBYX HECYIECTBEHHBIX OIITHOOK.

Onenka «3»:

- paboTa BBITIOJIHEHA HE MEHEE YeM HAIOJIOBHUHY, JIOMYIIEHAa OJHA CYIIECTBEHHAS OIMIMOKA U MPH ITOM
JIBE-TPU HECYIIICCTBCHHEIE.

Ounenka «2»:

-pa60Ta BBITTIOJITHCHA MEHBUIC YE€EM HAIIOJIOBHUHY HUJIM COACPKUT HECKOJIBKO CYNIECTBCHHBIX OIINOOK.

Tecmogble KOHMPOJIbHbIE PAGONLbL
Ounenka «5» - 88-100%

Onenka «4» - 62-86%

Ouenka «3» - 36-60%

Ounenka «2» - 6-34%.
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