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HOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamMma 1o XMMHH COCTaBJIeHa Ha OCHOBE (peJIepaJbHOTO0 KOMIOHEHTa rOCyAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAApTa OCHOBHOIO 00IIero oopasoBaHus Ha
6a30BOM ypoBHE, yTBepkaeHHOTO 5 MapTa 2004 roma mpuka3 Ne 1089, Ha ocHOBe MPUMEPHOI MPOTPAMMEI [0 XUMHH JJIs1 OCHOBHOHM IITKOJIBI M HA OCHOBE IPOTPaMMBI aBTOPCKOTO
kypca xumun st 8-11 kmaccoB O.C. T'abpmensiHa, coorBercTBytomeid demepanrbHOMYy KOMIOHEHTY T'OCYAapCTBEHHOTO CTaHAapTa oOmiero oOpa3oBaHUS M AONYLICHHOH
MunucrepctBoM 00pa3oBaHus W Hayku Poccuiickoit @enepammu. (I'abpuensa O.C. IIporpamma kxypca xumuu g 8-11 kmaccoB obmieoOpasoBarensHbIx yupexnaenuit /O.C.
labpuensH. — 3-¢ w3., mepepad. u gomn. — M.: JIpoda, 2006.)

VcXoHBIMU IOKYMEHTaMU JUIsl COCTaBJICHHs paboyel porpamMMbl SIBUITUCH:
- @epepanbHbIi 3aKk0H OT 29.12.2012 roga Ne273-®3 "O06 obpazoBanuu B Poccuiickoit @exepannn’;
- [IpumepHas (Tunosas) oOpa3zoBaTenbHas IporpaMma 1o npeaMeraMm MunucrepctBa oopasoBanus 1 Hayku PO (ITucemo MunucrepctBa o6pazoBanust u Hayku PO ot 07.07.2005r.
Ne 03-1263 «O npuMepHBIX IporpaMMax 1o y4eOHBIM IpeaMeTaM (eaeparbHOro 0a3uCHOTO yIeOHOTO TUTaHa);
- ®enepanbHBIA KOMIIOHEHT FOCYAapCTBEHHOTO CTaHapTa o0mero o0pa3oBaHusl, yTBepKACHHbIH nprukazoM Munobpazosanus PO Ne 1089 ot 09.03.2004;
- ®enepanbHblil bazucHbIl yueOHbII IU1aH I OCHOBHOTO 00I1ero o0pa3oBaHus, yTBEpKACHHbIH npukazoM MunoOpazoanust PO Ne 1312 ot 05.03. 2004;
- Pernonanbubiii  basucHblil yueOHBIN miuaH oOmeoOpasoBaTenbHbIX yupexxaenuid PT, yrBepxnpenssiii npukazoMm MO u H PT  Ne 4154/12 ot 9.07.2012, peanuzyronmii
MPOrpaMMbl Ha4aJIbHOTO OOIIEro 1 OCHOBHOTO 00Iero 00pa3oBaHus;
- YcraB u yueOHBIN 1aH MyHAIIUTIATFHOTO aBTOHOMHOTO 001Ieo0pa3zoBatenbHOTO yupexaeHus «Jlumeir Ne 121 mmenn ['epos Coserckoro Coro3a C.A.AXTAMOBA, YTBEPKICHHBIH
Ha 3acelaHMU Mearorn4eckoro cosera auues 29 asrycra 2017 roga.

ITporpamma Kypca OCTpOEHA M0 KOHIIEHTpHUYeCcKoi KoHmenmu. OcoOCHHOCTh IPOTPaMMBI COCTOUT B TOM, YTOOBI COXPaHUTH BBICOKUI TEOPETUUECKHH YPOBEHb U CIIENIATh
o0ydeHne MakCUMaJlbHO Pa3BHUBAIOIIUM. [103TOMy BeCh TEOpeTHUYECKHI MaTepuall Kypca XUMHH paccMaTpHBaeTcsl Ha IEPBOM T'oJly 0OydeHHs], YTO M03BOJsieT 0ojiee 0CO3HAHHO M
riyOOKO N3y4UTh (PaKTHYECKHH MaTepral — XUMHIO 3IEMEHTOB U UX COSIMHEHUH.

H3yuenue xumuu Ha CHyneHu 0CHOBHO20 00uLe20 00PaA306aHUS HanpaejleHo Ha OocmudiceHue Cedyioumux uenei:

. OCBOEGHHE BaXKHEHIIINX 3HAHUI 00 OCHOBHBIX MOHATHAX U 3aKOHAX XHMHH, XUMHUUECKON CHMBOJIMKE;

. OBIIAJICHNE YMEHMSAMH HaONIOAaTh XWMHUYECKHE SBJICHUS, NPOBOJUTH XMMHYECKHH SKCIEPHMEHT, MPOM3BOAUTH PACUCThl HA OCHOBE XUMHUYECKHX (OPMYN BELIECTB H
YpaBHEHUI XUMHUYECKUX PeaKIuil;

. pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB M MHTEIUICKTYaIbHBIX CIIOCOOHOCTEH B MPOLIECCE MPOBEACHHUS XUMHYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEILHOTO IPHOOpPETEHHs 3HAHUI
B COOTBETCTBHHM C BO3HHKAIOIINMHU )KU3HECHHBIMH MOTPEOHOCTIMH;

. BOCIIMTaHUE OTHOIICHUS K XMMHH KaK K OJJTHOMY U3 (yHJaMEHTAIbHBIX KOMIIOHEHTOB €CTECTBO3HAHMS U SJIEMEHTY 00IIeUeTIOBEYECKON KYIbTYPHI;

. MIPUMEHEHHE TOJTYYCHHBIX 3HAaHWH M yYMEHHWI a1t O€301acHOro MCIOJIB30BAHUS BEIIECTB M MarepualioB B OBITY, CELCKOM XO3SMCTBE M Ha IIPOM3BOJACTBE, PELICHHS

MIPAKTUYECKUX 3a/1a4 B TOBCETHEBHOM KI3HH, IPEAYIPEKICHHUS IBJICHUN, HAHOCAIINX BPE 30POBBIO YETIOBEKA U OKPYKAIOIEH cpefe.

Bedywiumu udeamu npednazaemozo Kypca A6na0mcea:

MarepuanabHOE €AMHCTBO BEIIECTB IIPHPOABI, X TEHETHIECKast CBA3b;

HpI/I‘II/IHHO-CHe}]CTBeHHHC CBA3U MCXKIY COCTaBOM, CTPOCHUCM, CBOMCTBAMHU U IMPUMEHCHUECM BCIICCTB,

[To3HaBaeMOCTb BEILIECTB U 3aKOHOMEPHOCTEN MPOTEKAHUSI XUMUUECKUX peakLuil;

OOBsICHSIOIAs ¥ TIPOTHO3UPYIOIIAsi POJIb TEOPETUUECKUX 3HAHUM Tl (PaKTUYECKOT0 MaTepHraia XUMHHU 3JIEMEHTOB;

KoHKpeTHOE XUMHUECKOE COSIMHEHHE MPECTAaBIsIET COO0I 3BEHO B HENPEPBIBHOM 1M MPEBPAICHUH BELIECTB, OHO y4acTBYET B KPYTOBOPOTE XMMUYECKHUX 3IIEMEHTOB U B
XUMHYECKOI IBOJIIOLIUH;




3aKoHBI MPUPOJBl OOBEKTHBHBI M II03HABAEMbI, 3HAHHWE 3aKOHOB JaeT BO3MOXKHOCTb YIPABJISATh XUMHUYECKHMH MPEBPAIICHUSIMH BEIIECTB, HAXOJHUTh SKOJOTMYECKH
6e30omacHbIe CIIOCOOBI TPOU3BOICTBA U OXPAHbI OKPYKAIOIIEH Cpelbl O 3arpsA3HEHUH.

Hayka n npakTrka B3aMMOCBSI3aHbI: TPEOOBaHMS MMPAKTHKH — JIBIDKYIIAS CHIIA HAYKH, YCIIEXH NTPAKTUKU 00YCIIOBIICHBI IOCTHXECHUSIMUA HAYKH;

Pa3BuTne XMMHYECKOH HAYKH CIY)KUT WHTepecaM 4eJIOBeKa M OOIIecTBa B IIEJIOM, UMEET TYMaHHCTHUECKUIl XapakTep W MPHU3BAaHO CIIOCOOCTBOBATH PEIICHHUIO II00ATHHBIX
po0IeM COBPEMEHHOCTH.

Obweyuednvie ymeHus, HaAGbLIKU U CROCOObL 0eAneIbHOCHIU:

Jlannass mporpamMma mpeaycMaTpuBaeT (HOPMUPOBAHHME Y ydallUXCs OOIIEy4eOHBIX YMEHHUH W HaBBIKOB, YHHBEPCAJIBHBIX CIHOCOOOB [ESITEIBHOCTH M KITFOUEBBIX
KOMIETEHIMA. B 3TOM HampaBieHMHM npuopuTeTaMu Uit ydeOHoro mpeamera «Heopranmdeckas XuMUsS» Ha CTYINCHH OCHOBHOTO 00pa3oBaHWs Ha 0a30BOM ypOBHE SIBIISIOTCS:
CcpaBHEHHUE OOBCKTOB, aHAJM3, OICHKA, KiIacCH(UKAIUS MOJYYCHHBIX 3HAHWH, MOUCK MH(OpMAIMK B Pa3IMYHBIX MCTOYHUKAX, YMECHUN HAOIIONATh M OMUCHIBATH MOJTYYCHHBIC
Pe3YNIbTaThl, MPOBOIUTH dJIEMEHTAPHBIA XUMUUECKUN SKCIIEPUMEHT.

[Iporpamma mocTpoeHa ¢ YUETOM MEXIPEAMETHBIX CBSI3€H C KypcoM (M3UKH 7 Kiacca, TAe U3y4aroTcss OCHOBHBIC CBEJICHHS O CTPOCHUH aTOMOB, U OHOJIOTHH, TIIE AaeTCs
3HAKOMCTBO C XMMHUYECKOH OpraHu3anueil KIeTKU U MpolieccaMi 00MeHa BEIIECTB.

JanHas pabouas mporpaMMa MOXKET OBITH peaii30BaHA MPH HCHOJB30BAHWN TPAAUIIMOHHOW TEXHOJOTHH OOYYeHHS, a TaKKe DIEMEHTOB IPYIHX COBPEMEHHBIX
00pa30BaTENBEHBIX TEXHOJIOTHH, MEPEAOBBIX (OPM U METOJIOB OOYYEHUs, TAKUX KaK MPOOJIEMHBINH METO/I, pa3BUBAIOICe OOYUCHHE, TCCTOBBI KOHTPOJIb 3HAHUI U Jp. B 3aBHCUMOCTH
OT CKIIOHHOCTEH, TOTPeOHOCTEH, BOSMOXKHOCTEH B ClIOCOOHOCTEH Kiacca.

Pabouas mporpamMmma paccuyutana Ha 68 y4eOHbIX 9acoB (2 yaca B HEJISNIO), B TOM YHUCJIC JJIsl IPOBEICHUS KOHTPOJBHBIX paboT — 6 4acoB, MPAKTHUECKUX PaboT — 5 4acos.

OCHOBHOE COJIepXKaHKUE Kypca XUMHUU § KJIaCcCa COCTABIISIIOT CBEACHHS O XMMHYECKOM JJIeMEeHTe U opMax ero CymecTBOBAHUS — aTOMaX, M30TOMax, HOHAX,
NMPOCTBIX BEUICCTBAX U BaXXKHEHIIUX COCAMHCHUAX DJIEMCHTA (OKCI/II[aX u Jpyrux 61/IHapHI)IX COCAMHCHUAX, KHCJIOTaX, OCHOBAHHUAX H COJ'I)IX), O CTpOCHUU
BelecTBa (TUMOJOTUY XUMHUYECKUX CBA3CH U BUAAX KPUCTAINIMIECKUX PEIIETOK), HEKOTOPHIX 3aKOHOMEPHOCTAX MPOTEKAHMS pPeak MU U X KiaccH(DUKAIUH.

CTPYKTYPA KYPCA

Ne Paznen mporpaMMel Ob11ee KOIMYeCTBO YacoB
1 Bsenenue 7
2 ATOMBI XUMHYECKHX DIIEMEHTOB 10
3 [IpocTsie BemecTBa 7
4 CoeIMHEHUS XUMUYECKUX DIIEMEHTOB 13
5 M3meHeHus, TpouCXoAsiIIue C BELLIECTBAMU 13
6 PactBopenue. PactBopsl. CBOWCTBA PAaCTBOPOB JICKTPOJIUTOB 18

Hroro: 68




COAEPXAHUE IMTPOI'PAMMBI

Beenenue (7 1)

Merto/1bl TO3HAHUS BEIIECTB U XMMUUECKHX siBJIeHMH. HabmoneHne, onucanue, U3MepeHue, SKCIEPUMEHT, MOJISITUPOBaHHE.

XUMHs KaK 4acTh €CTECTBO3HAHUA. XUMHUS - HayKa O BELIECTBAX, UX CTPOEHUH, CBOMCTBAX U IIPEBPAILICHUSIX.

[ToHsITHE 0 XUMHUYECKOM 3JIEMEHTE U (popMax ero CyImecTBOBaHHUSA: CBOOOJHBIX aTOMax, MPOCTHIX M CIOKHBIX BEIIECTBAX.

[MpeBpammenus BemecTB. OTIMYNE XUMUYECKUX PEaKIHil OT GU3NUECKUX SABICHUH. PONb XUMHUN B XKHU3HM YesoBeka. XeModuins 1 xemodoous.

Kparkue cBeneHust U3 MCTOPUM BO3HUKHOBEHWS M paszBuTus xumuu. [lepwon anxumuu. Ilonsrue o ¢uiocodekom kamue. Xumust B XVI B. PazButne xumum Ha Pycu. Ponb

OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHUH XUMUYECKOH Hayki — paboTel M. B. JlomoHocoBa, A. M. bytiepona, /1. 1. Menneneesa.
[TpaBuita paboTs! B IKOJIBHOH JlabopaTopuu. JlaboparopHas nocyaa u obopyznosanue. IIpasuia 6e3omacHocTy.

Xumuueckas CHMBOJIMKA. 3HAKH XMMHYCCKHUX JJIEMCHTOB U MPOUCXOXKJCHUEC WX Ha3zBaHWN. Xumudeckue Gpopmynbl. Mumekcsl u koddduimieHTs. OTHOCHTEIBHBIC aTOMHAS H
MOJIEKYJIsIpHAsl Macchl. PacdeT MaccoBOM JI0JIM XUMUYECKOTO 3lIeMEeHTa 110 (opMyJie BelecTBa.

[Mepuoauueckast cucrema xumudeckux snaemeHToB JI. M. MeHneneeBa, ee CTpyKTypa: Majble W OOJIBIIKE IMEPUOJBI, TPYIIbI M HOArPYNNbl (TJaBHAas U MOOOYHAs).
[lepnoanveckas cucTemMa Kak CpaBOYHOE TOCOOME TS TIONYYCHHS CBEICHUN O XUMIYECKUX JIEMEHTAaX.

Pacuyernble 3amaun. 1. HaxoxaeHne OTHOCHTEIBHOM MOJIEKY/ISIPHOM MAacChl BEIIECTBA IO €ro XMMHYECKOH (opmyrte. 2. Beruncienne MaccoBOil TOMM XHMUYECKOrO 3JEMEHTa B
BEIIIECTBE I10 €ro (opMyIIe.

Tema 1l
ATOMBI XMMHYECKHX 3JieMeHTOB (10 u)

ATOMBI Kak (hopMa CYIIECTBOBAHMS XUMUYCCKUX 3JeMEHTOB. OCHOBHBIC CBEICHHS O CTPOCHHH aToMOB. J[0Ka3aTenabCTBa CIOXKHOCTH CTpocHUs atoMoB. OmbiThl Pesepdopia.
[TnaneTtapHas MOAENb CTPOCHHUS aToMa.

CocTaB aTOMHBIX siiep: TPOTOHBI U HEUTpoHBL. OTHOCUTENbHAS aTOMHAs Macca. B3auMOCBsI3b MOHATHI «IIPOTOH», KHEUTPOHY, KOTHOCHUTENHHASI aTOMHAsT Maccay.

WUsmenenue uncna IMPOTOHOB B AAPEC aTOMa — o6pa3013aHne HOBBIX XUMHWYCCKHX DJICMCHTOB.

N3MeneHne uucia HEHTPOHOB B siipe aTomMa — oOpa3oBaHHe U30TONOB. COBPEMEHHOE OMpEeSieHne TOHITHSI «XMMUUYECKUN AIeMeHT». M30Tombl Kak pa3HOBHUIHOCTH aTOMOB
OJIHOTO XUMHUYECKOTO JIEMEHTA.

OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX O0OJIOYCK aTOMOB XHMMHYECKHX 3yieMeHTOB Ne 1—20 mnepumommueckoir cuctembl J[. U. Menneneepa. [loHsATHE O 3aBEepIICHHOM U
HE3aBEPIICHHOM IEKTPOHHOM CJIO€ (SHEPreTHYECKOM YPOBHE).

[Meproauueckast cucteMa XuMu4Ieckux snmeMenToB . 1. MeHzeneeBa u cTpoeHHe aTOMOB: (PU3NYECKHI CMBICI IIOPSAKOBOTO HOMEpa 3JIEMEHTa, HOMepa TPYIIIEI, HoMepa IIepHoa.

V3MeHeHne Yrciia SIIeKTPOHOB Ha BHEIITHEM IEKTPOHHOM YPOBHE aTOMa XHMHYECKOTO AIeMeHTa — 00pa30BaHue MOJOKUTEIBHBIX U OTPUIIATEILHBIX HOHOB. VIOHBI, 00pa3oBaHHBIC
aTOMaMHU METAJUIOB M HEMETaJUIOB. [I[puurHbI H3MEHEHHsI METAJUTMYECKUX 1 HEMETATMUECKUX CBOMUCTB B MEPUOJIaX U TPyIax.

Oo6pazoBaHue OMHAPHBIX coenuHeHN. [ToHATHE 00 HOHHOM cBs3u. CxeMbl 00pa30BaHIs HOHHOH CBSI3U.

B3auMoieiicTBHE aTOMOB XMMUYECKUX DJIEMEHTOB-HEMETAIIOB MEXK Ty CO00M — 00pa30BaHUE IBYXaTOMHBIX MOJICKYJT IPOCTHIX BellecTB. KoBasieHTHast HETOJIsApHAsT XUMHUYECKas
CBSI3b. DJIEKTPOHHBIE U CTPYKTYpHBIE (POPMYIIBL.

BzanmoelicTBie aTOMOB XHMHUYECKHX 3JIEMEHTOB-HEMETAUIOB MKy 000 — 00pa3oBaHne OMHAPHBIX COCIMHEHNI HEMETAIOB. DJIEKTPOOTPHUIIATEILHOCTE. [IoHATHE 0 KOBaJIGHTHOM
MOJISIPHOM CBSI3H.

B3aumoelicTBHe aTOMOB XUMHUYECKUX AIIEMEHTOB-METAIIIOB MEYKTy CO00M — 00pa3oBaHNe METATHYECKUX KPUCTALIOB. [IoHATHE 0 METAIITUIECKON CBS3H.

Jdemoncrpauun. Mojienyu aToMOB XUMHUYECKUX 351eMeHTOB. [leproauyeckas cuctema xumuueckux anemenToB J. . Menneneesa.



Tema 2
IIpocTtbie BemecTBa (7 1)

[onosxeHre MeTayuIoB M HEMETALIOB B NEPHOIMYECKOH cucreMe xumuueckux anemeHnToB /1. M. MenneneeBa. Baxkuelilnne npocTbie BelECTBa — METAJUIBL: JKEJIe30, ATIOMHUHHH,
KaJbIIN{, MarHUM, HaTpuH, kanuid. O0mue Gu3nuecKkrue cCBOWCTBa METAIIOB.

Baxwueiimme npocThie BemecTBa — HeMETaINIbl, 00pa30BaHHBIE aTOMaMH KHCIIOPOAa, BOJOPOIa, a30Ta, cepbl, (octopa, yriaepona. CriocoOHOCTs aTOMOB XHMHYECKHX 3JIEMEHTOB K
00pazoBaHUIO HECKOJBKHX IPOCTHIX BEMIECTB — aJUIOTPOINHMS. AJIOTPONHBIE MOJU(UKAIMK Kuciaopoaa, docdopa M 010Ba. MeTaIMdecKue W HEMETAJUINYECKHEe CBOHCTBA
IMPOCTBHIX BEUICCTB. OTHOCHUTEIILHOCTh JCJICHUS MPOCTBIX BEUICCTB HAa MCTAJIJIbI U HEMCTAJJIbI.

[ocrosuas ABoraapo. Komruectso BemectBa. Mosb. Momnsipaast Macca. MossipHBIi 00beM ra3000pa3HbIxX BenlecTB. KpaTHbIe e MHUIBI KOJIMYECTBa BEIIECTBA — MHJUIMMOJb U
KHJIOMOJIb, MUJIJIMMOJIApHAaA U KUJIIOMOJIIpHass MaCcChl BEIIECTBA, MHHHHMOHHPHBIﬁ u KHHOMOHS{pHBIﬁ O6’BeMbI FaSOO6pa3HBIX BCIIICCTB.

Pacuers! ¢ ucnoap30BaHNEM HOHSITHI KOJIMYECTBO BEIIECTBAY, «MOJISIPHASI MAaccay, «MOJISIPHBIM 00bEM ra3oB, «IIOCTOSIHHAs ABOTagpo».

Pacuernpie 3amaun. 1. Berunciienne MOJSIpHON Macchl BEUIECTB 10 XMMHYECKMM QopmynaM. 2. Pacuersl ¢ MCHONB30BaHMEM TOHATHH «KOJIMYECTBO BELIECTBA», «MOJSIpHAS
Maccay, «MOJISIPHBIH 00BEM T'a30B», «ITOCTOSIHHAsT ABOTA/IpO».

Jemoncrparmu. ITomydsenne ozona. O6pasiisl 6e710T0 U ceporo 0JioBa, 6enoro u kpacHoro ¢ocgopa. HekoTopbie MeTayubl M HEMETAIIB KOJIMYECTBOM BemecTa 1 Monb. Monens
MOJIIPHOTO 00beMa ra3000pa3HbIX BELIECTB.

Tema 3
CoeaquHeHMs] XHMHYECKHX 3J1eMeHToB (13 u)

Crenenp okucnenus. OnpeneneHne CTENeHH OKUCISHHUs JIEMEHTOB M0 XuMHudeckoit (opmyne coemuuenus. CocrapieHue (opmysl OMHApHBIX COSIMHEHHH, 0OmMH crnocob nx
Ha3bIBaHUA. bUHApHBIC COCTMHEHNUS: OKCHIBI, XIIOPUABI, cyabuasl u ap. CocraBienne ux Gopmyin. IlpencrtaBurenn OKCHIOB: BOAA, YTIEKUCIBIA a3 U HErameHas H3BECTb.

IIpencraBurenu IeTy4UX BOJIOPOIHBIX COSTUMHEHHI: XJIOPOBOIOPOI U aMMHaK.

OcHOBaHUsI, UX COCTaB W Ha3BaHUs. PacTBOpMMOCTE OCHOBaHHI B Bojie. TaOnuiia pacTBOPUMOCTH THIPOKCHIOB U coyicii B Boxe. [IpencraBureny mienodei:
TUJIPOKCHUIBI HATPUSL, KaJiusl U Kalblinsl. [TIoHsITHE 0 KaueCTBEHHBIX peakuusax. MaaukaTopsl. I3MeHeHrne OKpacKu UHJINKATOPOB B IIEJIOYHON cpee.

Kucnotsl, ux cocraB u HazBaHus. Kitaccudukanms kuciot. [IpencraBurens KUCIOT: cepHasi, COJITHAS U a30THasl. MI3MeHeHne OKpacKu WHINKATOPOB B KUCIIOTHOU
cpene.

Conm kaK MPOU3BOMIHBIC KUCIIOT U OCHOBaHUH. X cocTaB 1 Ha3BaHWs. PacTBopumMocTh coseli B Bofe. [IpeacraBurenu coneid: XIIOpua HaTpus, kKapOoHaT u gocdar
KaJIBITsL.

AMopdHBIC U KPUCTAIUTHYECKHE BEICCTBA.

MeXMomeKyIIsIpHbIe B3auMOAEHCTBUA. THITBI KPUCTAJUIMUECKUX PEIIeTOK: MOHHAasl, aTOMHas, MOJIEKYJIsSIpHas U MeTaJUuImdeckas. 3aBUCUMOCTh CBOMCTB BEIIECTB OT
THUMNOB KPUCTAIDTMYECKIUX PEIIETOK.

BermecTBa MOJIEKYIISIPHOTO Y HEMOJIEKYIISIPHOT'O CTPOSHUS. 3aKOH TIOCTOSIHCTBA COCTaBa ISl BEIIISCTB MOJISKYIJISIPHOTO CTPOCSHUSL.

YucTteie BelecTBa U CMECH. [IpuMephl )KUIKUX, TBEPABIX U Ta3000pa3HbIX cMecei. CBOMCTBA YMCTHIX BEIISCTB M cMecel. X coctaB. MaccoBast 1 oObeMHast 10
KOMITOHEHTa cMecH. PacueTsl, CBSI3aHHBIC C NCTIOIH30BAaHUEM TTOHSITHS «IOTISD.

Pacuyernsle 3agaun. 1. Pacyer MaccoBoii 1 0OBEMHOM JTOJICH KOMITIOHEHTOB CMECH BEIIISCTB. 2. BeIamcieHrne MaccoBO# HOJTM BEIIECTBa B pacTBOPE IO M3BECTHOM Macce
PacTBOPEHHOI'0 BEILIECTBAa M Macce pacTBOpuTeisl. 3. BrruncieHne Macchl pacTBOPSIEMOro BEIECTBA U PACTBOPUTENSl, HEOOXOIMMBIX TSI IIPUTOTOBJICHUST ONPEACIICHHOM
Macchl pacCTBOpa C U3BECTHOM MacCOBOM J10JI€M paCTBOPEHHOI'O BEIIIECTRA.

Jemoncrpamun. O0pasiibl OKCHIAOB, KUCIIOT, OCHOBAHWN M coJie. Moem KpUCTAIUNTMISCKUX PEeIIeTOK XJIOpHaa HaTpHus, aimasa, okcuaa yriepona (V). B3pes
CMeCH BOZIopoia ¢ Bo3myxoM. CriocoObI pa3aeieHust cMeced. JUCTHIIIAIIS BOIBL.

JlaGopaTopHbie onbIThI. 1. 3HAKOMCTBO ¢ 00pa3aMu BEIIECTB pa3HbIX KiaccoB. 2. Pa3znenenne cmeceii.



Tema 4
HN3meneHus, npoucxosiiue ¢ Bemecrsamu (13 1)

ITonsiTHe sIBJICHNN KaK M3MEHEHHH, ITPOUCXOISIIINX C BEIIECTBAMU. SIBJIICHNS, CBSI3aHHBIE C N3MEHEHNEM KPHUCTAJDIMYECKOT0 CTPOSHHSI BEIIECTBA TP IIOCTOSIHHOM €T0
cocraBe, — (U3HIECKHE ABJICHNA. PU3NYECKHE SIBICHUS B XUMUH: TUCTHIUIALMS, KPUCTAJUTN3allHsl, BEITAPUBAHUE M BO3TOHKA BEIECTB, ICHTPU(PYTUPOBAHUE.

SIBrieHus, CBsI3aHHBIE C M3MEHEHHWEM COCTaBa BEIIECTBa, XMMHUYECKHE peakiuu. [Ipu3HaKku M ycloBUsI HNPOTEKaHMsI XMMHYECKMX peakiuil. IToHstme 06 3k30- u
SHIAOTEPMUUYECKUX peaklUsX. Peakiny ropeHust Kak 4acTHBIM Cilydal 9K30TEpPMUUYECKHUX PEAKIUU, IPOTEKAOIUX C BBIICJICHUEM CBETA.

3aK0H COXpaHEHMST MacChI BEIIECTB. XUMHUYECKHE ypaBHEHHS. 3HaUeHUE HHICKCOB U Kod(dduimeHToB. CocTaBeHNE ypaBHEHIH XUMIYECKIX PEaKIIHIA.

Pacuersl 1m0 XMMHYECKNM ypaBHEHHUsIM. PelleHre 3a1ad Ha HaXOK/JACHUE KOJMYECTBA BEILECTBA, MACChl MM 00beMa MPOAYKTa PEaKIMK 110 KOJIMYECTBY BEIIECTBA,
Macce WM 00beMy HMCXOJIHOIO BelecTBa. PacdeTsl ¢ MCIOIb30BAHUEM ITOHSTHS «JIOJIsD», KOTJa MCXOIHOE BEIIECTBO JAaHO B BHJIE PacTBOpa C 3a3JlaHHON MaccOBOH moIei
PacTBOPEHHOIO BEIIECTBA WU COACPKUT ONPEACICHHYIO TOII0 IIPUMECEH.

Peakimn paznoxxenus. I[Tonsitue o ckopocTn xumMudeckux peaknuii. Karanmusaropsl. @epmMeHTEHL.

Peakimn coequnenns. Karanmrrueckue 1 HekaTaauTHdeckue peakuui. O0patnMble 1 HEOOpaTUMBIE PEaKIIHH.

Peakuun 3amenieHusi. DIEKTPOXUMUUECKUM PAJl HANPSXKEHUHM METa/loB, €ro MCIOJIb30BAaHUE ISl IPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKaHUS peaklUil Mexnay
MeTaJulaMU U pacTBOPaMU KUCIIOT. Peakiiuu BBITECHEHHUS OJJHUX METAJUIOB U3 PAaCTBOPOB MX COJIEH APYTMMHU MeTaJlJIaMH.

Peaknnm oOMena. Peakuun HeliTpanu3anuu. Y CJIOBHS MPOTEKAaHUS peakini 0oOMeHa B pacTBOPAX /0 KOHIIA.

Tunsl XUMHUYECKUX peakIUi (IO MPpU3HAKY «YUCIIO U COCTaB MCXOJHBIX BEIIECTB M MPOAYKTOB PEaKIUM») Ha MpUMEpe CBOMCTB BOABL. Peakiusa pa3iokeHus —
3JIEKTPOJIN3 BOJBI. Peaknum coenuMHEHHs — B3aUMOJCHCTBHE BOABI C OKCHIAMHM METAJUIOB M HeMeTauioB. lloHATHE «ruapokcuibl». Peaknum 3aMemeHus —
B3aMMO/ICHCTBUE BOJIBI C IIECITOYHBIMHU U LIEJTOYHO3EMEIbHBIMU MeTaiilaMi. Peakiinn oOMeHa (Ha npuMepe THIIpoJin3a cyiabpuiaa aTlOMUHHS U KapOuaa KaabLus).

PacyeTHble 3axaun. 1. BeruncieHue 1Mo XMMHYECKUM YPaBHEHMSIM MAacChl WJIM KOJIMYECTBAa BEIIECTBA MO M3BECTHOW Macce WM KOJUYECTBY BEIIECTBA OJHOTO U3
BCTYIAIOMINX B PEAKIMIO BEIIECTB MJIM MPOAYKTOB peakuuu. 2. Berauciaenne Macchl (KOJHWYECTBa BellecTBa, 00beMa) MPOAyKTa PEaklMy, €CIIM U3BECTHA Macca HCXOIHOTO
BEIIECTBA, COACPIKAIIETO ONPEICICHHYIO JOII0 IpuMeceid. 3. Brruncienne Macchl (KOJIMYEeCTBa BEIIECTBA, 00beMa) IPOAYKTa peaklluy, €CJIM H3BECTHA Macca pacTBopa U
MaccoBast 10JIs1 PACTBOPEHHOIO BEIIECTRA.

JdemouncTpamun. [Ipumepsl GU3NYESCKHUX SBICHUN: a) miaBjeHue mapaduHa; 0) BO3roHKa MOJa WK OCH30HHOW KHCJIOTHI; B) pACTBOPCHUE IIEPMAaHTaHaTa KaJlHs;
r) audy3ust AYMIMCTHIX BELUIECTB C TOPsIIe JIAMITIOUKH HakanuBaHus. [IpuMepsl XM MHYECKHUX SIBIICHUI: a) ropeHne Maraus, ¢pocdopa; 0) B3aUMOICHCTBUE COJISTHOM
KHCJIOTBI C MPaMOpOM HJIM MeJIOM; B) mosydenue ruapokcuaa meau (11); r) pacTBopeHre moy4eHHOTO THAPOKCHIA B KUCI0TaX; ;1) B3aumoaeiicterue okcuaa meau (I1)
C CepHOU KHCIOTOW MpH HArpeBaHMUH; €) pa3lIoKEHUE MepMaHTaHaTa Kajus; K) B3auMoJeicTBHE pa30aBICHHBIX KHCIOT C METaUIaMHM; 3) Pa3jIoKEHUE MEPOKCHIA
BOJZIOPOAA; M) SIIEKTPOJIN3 BOMBI.

JlaGopaTopHble onbIThL. 3. CpaBHEHHE CKOPOCTH WCIIApEHUsI BOIBI M CIIMPTA M0 MCYE3HOBCHHIO WX Kallelb Ha (uiabTpoBanpHOU Oymare. 4. OkucieHHEe MeIHu B
IJIaMEeHU CHUPTOBKH WIH ropelkd. 5. [loMyTHeHHe U3BeCTKOBOW BOABI OT BBIABIXAEMOT'0 YIIIEKHUCIIOro rasza. 6. [lonmydeHue yriekuciaoro raza B3auMOJSHCTBUEM COIBI
KUCJOTHL. 7. 3aMemieHne Menu B pactBope xiopuaa meau (11) sxemezom.

Tema 5
PacrBopenue. PacTBopbl. CBoOiicTBa pacTBOPOB 3J1eKTPOJINTOB (18 u)

PacTBopenue kak (usuko-xuMuueckud mporecc. [loHsTHE O THApaTax W KpUCTALIoTHAparax. PacTtBopuMocTh. KpuBBIE pacTBOPUMOCTH KaK MOJIEb
3aBUCHMOCTH PACTBOPHUMOCTH TBEPABIX BEIIECTB OT TeMIlepaTyphl. HachllleHHbIe, HEHACHIIIIEHHBIC U TIEPECHIIIEHHBIE PACTBOPHI. 3HAUCHUE PACTBOPOB ISl IPUPOIEI U
CEIIbCKOTO XO03sHCTBA.



[TonsiTHEe 00 AMEKTPOIUTHYECKON AUCCOMANNH. DIIEKTPOJIUTHI U HEANEKTPOIUTHI. MeXaHU3M AMCCOLMAIINH 3JIEKTPOJINTOB C PA3JIUYHBIM TUIIOM XMMHUYECKOH CBS3H.
CrerieHb 3IeKTPOTUTHIECKOH Ancconnanyi. CHIbHBIE U CITa0ble SJICKTPOJIUTEI.

OCHOBHBIE TIOJIO’KEHUSI TEOPUH HIIEKTPOIMTUUECKON AHccolanuy. VIOHHbIe ypaBHEHMS peakunil. YCIOBHS IPOTEKAHUS PEakMi 0OMEHa MEXITy JIEKTPOJIMTaMH JI0 KOHIIA B CBETE
WOHHBIX IPEJICTaBJICHUM.

Knaccudukanus HOHOB U X CBOWCTBA.

Kucnotsl, ux xnaccudukanus. JJuccounanys KUCIOT U UX CBOMCTBA B CBETE TEOPUH DJICKTPOJIMTHYECKON Auccormanyi. MoJieKysipHbIe U HOHHBIC YPaBHEHHS PEaKIMil KUCIIOT.
B3aumopeiicTBue KHCIOT € MeTaUIaMH. ODJIEKTPOXHMHUYECKHH pAN HaNpsOKEHHM MeTauioB. B3ammonelcTBHE KHCIOT € OKCHIAMH METauioB. B3aumomeicTBHE KHCIOT C
OCHOBaHMSAMH — PEAKIMs HEUTpanu3auuu. BzanMoaeiicTBue KucioT ¢ coyiiMu. Vcnoap30BaHue TabIHIbl PACTBOPUMOCTH [T XapaKTEPUCTHKH XUMUYECKIUX CBOMCTB KHCIIOT.

OcHoBaHusl, UX Kiraccuukanus. Jucconnanyus OCHOBaHWH M MX CBOWCTBA B CBETE TECOPUH AJICKTPOJMTHYECKOH aucconnanyy. B3amMoneicTBHe OCHOBaHUI C KHCIOTaMH,
KHCJIOTHBIMH OKCHJAMHU M COJBIMH. VIcrosp3oBaHme TaOIUIBI PACTBOPHMMOCTH [UTSI XapaKTEPUCTUKH XMMHUYECKHX CBOWCTB OCHOBAaHHMH. Pa3nojkeHHe HEpaCTBOPHMBIX OCHOBAHHUH NPH
HarpeBaHMH.

Coun, X Kiaccu(UKAIMs U JUCCOIMAIS PA3JIMYHBIX THIIOB cojield. CBOWCTBA coJIel B CBETE TEOPUH IEKTPOJUTHIECKON Ancconnanuy. B3anmonelicTBue comeli ¢ MeTaiamu,
YCIIOBUSI ITPOTEKAHUS 3TUX peakunii. BzanmoneiicTBre cosell ¢ KUCIOTaMu, OCHOBaHUSMH U coyisiMH. Vcrionp30BaHme TaOIHII pACTBOPUMOCTH ISl XapaKTEPUCTUKU XUMHYECKUX
CBOMCTB coneil.

O06o01menue cBeeHni 00 OKCHIax, X KIacCH(UKAIlMA ¥ XUMHYECKIX CBOHCTBAX.

I'eneTnueckue psiabl METAJUIOB U HeMeTaJlIoB. ['eHeTndeckas CBsI3b MEXy KJIacCaMU HEOPraHUYECKUX BEILECTB.

OxuCIUTEIEHO-BOCCTAHOBUTENTbHBIE peakiiy. OKUCITUTENb X BOCCTAHOBHUTENb, OKHCIEHUE U BOCCTAHOBJICHUE.

Peakumy MOHHOrO OOMEHa W OKHCIHMTEIIBHO-BOCCTAHOBHTENbHBIE peakiuu. CoCTaBieHHE YpPaBHEHHI OKHCIHMTEHHO-BOCCTAHOBUTEIBHBIX PEAKLUMH METOIOM 3JIEKTPOHHOT'O
OanaHca.

CRoiicTBa IPOCTHIX BEIECTB — METAJUIOB 1 HEMETAJIIOB, KUCJIOT U COJIEH B CBETE NPEICTABICHNI 00 OKHCIUTEIbHO-BOCCTAHOBHUTEBHBIX MTPOLIECCaX.

Jemoncrpanuu. VcnbiTaHue BEIECTB U UX PACTBOPOB Ha JIEKTPOIPOBOJTHOCTD. J[BIJKEHNE OKPAIIEHHBIX HOHOB B AJIEKTPUUECKOM I10JI€. 3aBUCUMOCTb JIEKTPOIPOBOJHOCTH YKCYCHOM
KHUCJIOTHI OT KOHIICHTpaIyy. B3anmoaeiicTBre IMHKA ¢ cepoit, costHOM KucnoToi, ximopumoM memd (11). Toperne maraust. B3armmoaelicTBre XJIOPHOH U CEPOBOIOPOIHON BOIBL.

JlaGopaTopHble onbIThL. 8. Peakunu, xapakTepHBIE ISl PACTBOPOB KHUCIOT (COJITHON MK cepHOi). 9. Peakium, XapakTepHbIe IS PacTBOPOB IIeNoYel (THIPOKCUIOB HATPH
nnu kanus). 10. [lomydeHne u cBo¥icTBa HEPACTBOPUMOTO OCHOBaHMS, HanpuMmep ruapokcuaa meau (11). 11. Peakium, xapakrepHsle Ui pacTBOPOB couieil (Harpumep, sl XJIOpHIa
mean (M). 12. Peakuum, XapakTepHbIE [UIS OCHOBHBIX OKCHIIOB (HampuMep, Uil okcuna Kampius). 13. Peakunm, xapakTepHble Ul KHCIOTHBIX OKCHJIIOB (Hampumep, Uit
YTJIEKUCIIOTO Ta3a).

TPEBOBAHUMA K YPOBHIO IOAI'OTOBKH YUAIIIUXCA

B pesyabrare u3ydeHusi JaHHOTO peaMeTa B 8 Kiacce yyalmiicsi J0JKeH 3HATD:

e  OCHOBHbIE (DOPMBI CYIIECTBOBAHUS XMMUYECKOTO JIeMEHTa (CBOOOIHBIE aTOMBI, IPOCTHIE U CIIO)KHBIE BEIIECTBA),
e  OCHOBHBIC CBEJICHUS O CTPOCHUH aTOMOB JIEMEHTOB MaJIbIX [1EPUOJIOB,

e OcHOBHbIC BUIbI XUMHYECKOH CBSI3H,

e Tunbl KPUCTAIIIMYECKUX PEUIETOK,

e  (dakTOopHl, ONPEAEIAIOIINE CKOPOCTh XUMUUYECKUX PEaKIMH U COCTOSHUE XUMUYECKOTO PaBHOBECHS,

e  Tunonoruro XMMHYECKUX PEAKLIUH MO PA3INYHBIM IIPU3HAKAM,

e  CymHOCTb IEKTPOIUTUIECKON PeaKLny,



o HaBBaHI/IH, COCTaB, KHaCCI/Iq)HKaHI/IIO M COCTaB BOXXHEHIIINX KJIACCOB HEOPraHUYCCKUX COC}IHHCHI/Iﬁ B CBCTC 3J'IeKTpOHI/ITI/I‘-IeCKOI71 Jucconuanmm U ¢ l'IO3I/IHI/H71 OKUCJICHUSA —
BOCCTAHOBIICHHS.

Yuaumecst 10JKHBI YMeTh:

e [IpUMEHATH CIEAYIOINE MOHITUS: XUMUYCCKUAN JIEMEHT, aTOMBI, H30TOIbI, HOHBI, MOJICKYJIBI; IPOCTOE U CIIOKHOE BEIECTBO; aJUIOTPOIUS; OTHOCUTEIbHAS aTOMHAS |
MOJIKYJISIpHAsE MAacChl, KOJHMYECTBA BEIIECTBA, MOJISIPHAs Macca, MOJSPHBIA 00beM, 4YUCIO ABOrajpo; 3JIEKTPOOTPHUIATENLHOCTh, CTENEHb OKHCICHHUS, OKHCIUTEIBHO-
BOCCTAHOBHTEJIBHBIA MPOIECC; XUMHUYCCKasl CBsA3b, €€ BUABI W PA3HOBUIHOCTH; XUMHUYECKAs PEaKIMsI M e¢ KiIacCU(UKAIMH, CKOPOCTh XMMHYCCKOH peakmuu u (HakTOphl ee
3aBUCHMOCTH; OOpaTUMOCTh XUMHUYECKOW PEaKluH, XUMUIECKOE PABHOBECHE U YCIOBUS €r0 CMEIICHHS; SIEKTPOIUTHYECKas AUCCOIMAIHS, THAPATAIMS MOJIEKYI U HOHOB; HOHBI,
UX KIacCU(UKAIWS U CBOWCTBA; MEKTPOXUMUYCCKUN PSIJT HAMIPSDKECHUIA METAJIOB;

e  Pa3bsCHATH CMBICT XUMHYECKUX (OPMYIT U YPABHEHUI; OOBSICHATH ICHCTBUE N3YYCHHBIX 3aKOHOMEPHOCTEH (COXPaHEHHUSI MACChl BEIIECTB MPU XU MUYECKUX PEAKIIHAX);
onpeac/IATb CTCIICHU OKHCJICHHSA aTOMOB XUMHYCCKUX BJIEMCHTOB IIO (l)OpMyJ'IaM ux CoeﬂHHeHHﬁ; COCTaBJIATb YpaBHCHUA peaKuMﬁ, OIpPEACIIATE UX BUJ WU XapaKTCPU30BaTb
OKHCJIMTENIbHO — BOCCTAHOBUTEJIBHBIC PEAKIUH, ONPENeNsITh [0 COCTaBy (XUMHUYECKUM (opMyliam) NPHHAUICKHOCTh BEIIECTB K PA3IMYHBIM KJIACCaM COCAMHEHUU U
XapaKTepU30BaTh UX XMMHYCCKHE CBOVCTBA, B TOM YHCIIC U B CBETE DIICKTPOIMTUYCCKON TUCCOIMAINYU; YCTAHABIMBATH TCHETHUCCKYIO CBS3b MEXIY KJIACCAMU HEO PraHHYCCKUX
COCIMHEHUH 1 3aBUCUMOCTh MEX/y CTABOM BEIIECTBA U €r0 CBOWCTBAMH;

e (OOpararkcs ¢ 1a00pPaTOPHBIM 000PYIOBAHUEM; COOJIOAAThH MIPABUIIa TEXHUKH 0€30MaCHOCTH; MPOBOAUTE MPOCTHIC XMMHUYCCKHUE OIBITHI; HAOMIOATh 33 XUMHUCCKUMU
mpoieccaMu U 0(OPMIIATh Pe3yIIbTaThl HAOMIOACHHI;

e [Ipou3BOAUTH pacyeThl 0 XUMHUYECKUM (HOopMyaM U YPAaBHEHUSIM C UCIIOJIb30BAHUEM M3YYSHHBIX TOHSTHH.

YYEBHO-METOJUYECKOE OBECIIEYEHUE ITIPEIMETA

ons yuumens:
T'abpuemnsa O.C. IIporpamma kypca xumun i 8-11 xiraccoB o0meodpa3oBaTenbHBIX yapexaeHuit. — M.: JIpoga, 2007. — 78 c.;
Iabpuensu O.C. Meroandeckoe mocodue st yuuteins. — M.: JIpoda, 1998.
I'adpuensu O.C., OctpoymoB W.I". Xumust. 8 knace: Hacrosnbhast kaura yuurens. - M.: poda, 2004.
I'abpuernsa O.C. Xumust. 8 kirace: KOHTPOJIBHBIE ¥ IPOBEpPOUHBIE padoTHL. - M.: [Ipoda, 2003.
Xumus oypouHsle riansl § kiace o yueouuky O.C. I'abpuensna, B.I'. Jlenncosa, Bonrorpan: Yuurens, 2005.
Kontpossnble n npoBepounsie padboTs! kK yueOHuky xumun O.C. I'abpuenstaa M.: [Ipoda, 2004.
ona yuauwjuxca:
1. Xumus. 8 kiacce: yaeOHUK 1y o0meoOpazoBaTenbHBIX yapexxaeanii/ O.C. I'abpuensa. - M.: [Ipoda, 2007.
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http://him.1september.ru/urok/- Marepuais! K ypoky.
www.edios.ru — Dimoc — HEHTP JUCTAHIIHOHHOTO 00pa30BaHus

www.km.ru/education - yueGHbIe MaTepuaibl U cioBapu Ha caiite «Kupmwut u Medoauii»
http://djvu-inf.narod.ru/ - snexrpounas 6nbnuoTexa
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KPUTEPUU OLNEHNBAHUA

Yemmuvie omeemaut

Ouenka «5»

- OTBET IMOJHBIN U PAaBIIBHBIA HA OCHOBAaHUH U3yICHHBIX TEOPHUH;

- MaTepHuall U3JI0’KEH B ONpeAETIEHHON JIOTMUYeCKOH MOCIe10BaTEIbHOCTH, IUTEPATYPHBIM SI3BIKOM;
- OTBET CaMOCTOSTEIbHBIN.

Onenka «4»:

- OTBET IOJIHBINA U NPABUIBHBIA HA OCHOBAaHUM U3YYEHHBIX TEOPUH;

- MaTepua U3JI0KEH B ONpeAeTICHHON JIOTHUECKOH MOCIeI0BATEILHOCTH, TIPH STOM JIOMYIIEHBI IBE-TPH HECYIIECTBEHHBIEC OIMOKU, UCTIPAaBIEHHBIE TI0 TPEOOBAHUIO YIUTETIS.
Onenka «3»:

- OTBET MOJHEIH, HO IPH 3TOM JOITyIICHA CYIIECTBEHHAS OITHOKA WIIH OTBET HETIOJHBIH, HECBI3HBIH.
Ouenka «2»:

- IpUu OTBETEC 06Hapy)1<eH0 HCMMOHUMAHUEC Yy4YalllUMCSA OCHOBHOT'O COACPIKAHUA y‘l€6HOI‘0 Marepuajia Wjin AOIMYHICHBI CYHICCTBCHHBIC OHII/I6KI/I, KOTOpbIC y‘laHIHﬁCH HC MOXCT
HCIPAaBUTh MPU HABOAAIIUX BOIIPOCAX YHUUTCIIA.

Hpakmu!tecxue pa60mbt OHGHK& OKCIICPUMCHTAIIbHBIX yMCHPIﬁ. OHCHKa CTaBUTCA Ha OCHOBAaHHNH Ha6J'IIO,H€HI/IH 34 yJaliuMu1cd 1 NUCbMEHHOT'O0 OTHUECTA 3a pa60Ty.

OneHnka «5»:
- paboTa BBIMOJIHEHA TTOJHOCTHIO M IMMPABMIIBHO, CIIEAHbI IIPABUIIbHBIC HAOMIOCHNS 1 BHIBOIBI;

- OKCIIEPUMEHT OCYIIECTBIICH T10 IUIaHY C Y4€TOM TEXHHKH 0€30T1aCHOCTH M MPaBHJI paboThI C BEleCTBAMH M 000PyI0BaHUEM;

- MPOSIBJICHBI OPraHU3aIMOHHO-TPYIOBBIC YMECHUS (TI0ACPKUBAIOTCS YUCTOTA pabOYEro MecTa U MOPSIOK Ha CTOJIC, SKOHOMHO UCIOJIB3YIOTCS PCAKTUBEI).
Onenka «4»:

- paboTa BHITOJTHEHA IPAaBUIIBHO, CICTAHBI IIPABIIIHHBIC HAOMIOACHUS M BRIBOIBI, HO IIPH STOM 3KCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JAOTYIIECHBI HECYIIICCTBEHHBIC OITHOKA B
paboTe ¢ BelecTBaMu 1 000pyI0BaHUEM.

Ouenka «3»:

paboTa BBIMOTHEHA MPABUJILHO HE MEHEE YeM HAIOJOBHHY WJIU JOMYIIeHA CYIIECTBEHHAs OIMMOKA B XOJ€ SKCIEPUMEHTa, B 0ObSICHEHUH, B 0POpMIEHHH pabOThI, B COOIIOICHNN
MIPaBHJI TEXHUKH 0E€30MIaCHOCTH U paboTe ¢ BemecTBaMu 1 000pyJ0BaHNEM, KOTOPAs UCIIPABIISIETCS 1T0 TPEOOBAHUIO YUUTEIIS.

Onenka «2»:

- JIOMyILIEHHI JBe (1 OoJiee) CyIeCTBEHHbIE OIMOKH B XOJ€ AKCIIEPUMEHTa, B 00BSICHEHNH, B 0opMIIeHHH paboThl, B COOIIOICHNH MPAaBUII TEXHUKH 0€3011acHOCTH Ipu padore ¢
BeIIeCTBaMH U 000PYAOBAaHHEM, KOTOPBIC YIAIIHIACS HE MOKET HCIIPABUTH JTaKe TI0 TPEOOBAHUIO YIUTETIS.

Ymenue pewramo pacuemmnuvie 3adauu
Onenka «5»:

- B JIOTHYECKOM PACCY)KJICHUU U PEIICHUH HET OIMMOO0K, 3a/1a4a PEIICHA PAIMOHATBHBIM CIIOCOOOM.

Ouenka «4»:

- B JIOTHYECKOM PACCYXKCHUH U PEIICHUH HET CYIECTBEHHBIX OIHOOK, HO 3a/a4a pelieHa HepaluOHAILHBIM CIIOCOO0M WITH JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OLIMOOK.
Onenka «3»:

-B JIOTHYECKOM PaCCyXJICHUH HET CYIISCTBEHHBIX OIMOOK, HO JIOMYIIEHA CYIIIECTBEHHAs OIIMOKA B MATEMAaTUYCCKHUX pacueTax.

Ouenka «2»:



- UMCHOTCA CYILICCTBECHHLIC OILIHOKHU B IOTHYECKOM PaCCy’KJICHUU U B PCUHICHUU.

Konmponvnwie pabomut

Onenka «5»:

-OTBET IMOJIHBIN ¥ MPABWIBHBIA, BO3MOXKHA HECYIIIECTBCHHAS OIIHOKA.

Ounenka «4»:

- OTBET HETIOJIHBIA WK TOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX ONMTHOOK.

Onenka «3»:

- pa0O0Ta BBIMOJHEHA HE MEHEE YeM HATOJIOBUHY, JOMYIICHA OJTHA CYIICCTBEHHAsI OIMOKA U TIPH 3TOM JBE-TPH HECYIIECTBCHHBIC,
Ounenka «2»:

-pa60Ta BBITIOJIHEHA MEHBIIIE YEM HAITOJIOBUHY WJIN COACPIKUT HECKOJBKO CYIIECTBEHHBIX OIIHOOK.

Tecmogble KOHMPOJIbHbLE PADONLbL
Onenka «5» - 88-100%

Ouenka «4» - 62-86%

Onenka «3» - 36-60%

Onenka «2» - 6-34%.
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