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1. PaGouasi nporpamMma cocTaBJ/ieHa HA OCHOBE HOPMATHBHO-TIPABOBBIX JOKYMEHTOB:

Jannast pabouasi mporpamma y4eOHOro mpenmMera «XuMus» pa3padoTaHa Ha OCHOBE TpeOOBaHUM K
(MeTanpenMeTHBIM, NpeaMeTHBIM) pe3yiabratam OOIT OOO MBOY Ilkona Nel00, B cOOTBETCTBUH
¢ ®IoC 000.

®denepanbubiii 3aKk0H 0T 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit denepanum» (B
penaxiuu 08.06.2020 r.);

[Ipukaz MunucrepctBa oOpa3oBanus W Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepKIeHUH
(benepanbHOro rocy1apCTBEHHOI0 00pa30BaTEIbHOTO CTaHAAPTA cpeiHero odiiero oopazoBanus (B
nemctytomei penakiun) — naisee GI'OC COOQO;

@denepanbHblii KOMIOHEHT IOCYJapCTBEHHOIO CTaHJapTa OOLIEro oOpa3oBaHMs, YTBEP’KACHHBIN
npukazoM MunucrepctBa odpazoBanust 1 Hayku PD ot 05.03.2004 r. Ne 1089 (¢ u3amMeHEHUSIMHU,
YTBEPkKJACHHBIMU Tpuka3zamMu MunHuctepcTBa oOpazoBanus U Hayku PD ot 03.06.2008 Ne 164, ot
31.08.2009 Ne 320, ot 19.10.2009 Ne 427, or 10.11.2011 Ne 2643, ot 24.01.2015 Ne 39, ot
31.01.2012 Ne69, ot 23.06.2015 Ne 609);

[Ipuka3 MunucrepctBa obpazoBanus u Hayku PD ot 09.03.2004 Ne 1312 "OO6 yTrBepkaeHUU
benepanbHOro 6a3UCHOTO y4eOHOro TUTaHA U MPUMEPHBIX YU4EOHBIX IUIAHOB ISl 00pa30BaTEIbHBIX
yapexxnenuii Poccuiickoit ®denepanuu, peaqu3ylIIUX MporpaMmbl o0miero obpaszoBanus” (c
U3MEHEHUSMHU, YTBEP)KICHHBIMU IpUKa3oM MuHuctepctBa o0pa3oBaHus M Hayku P® ot
30.08.2010 Ne 889 "O BHeceHMHM H3MEHEHUH B (elepaybHbIA Oa3uCHBIN y4eOHBIH IUTaH WU
IpUMepHble YydeOHble IUIaHbl s oOpa3oBaTeNnbHBIX YyupexaeHuil Poccuiickoit denepauuu,
peanu3yoLmx IporpaMMsl 0omiero oopasopanus" (B 1eHCTBYIOLIEH peJaKIUK);

[locTaHoB€HHE TJIAaBHOTO rOCYAApCTBEHHOro caHuTapHoro Bpada P ot 29.12.2010 Nel89 "OO
yreepxxaennn CanlluH 2.4.2.2821-10 "CanuTtapHO- 3MUIEMHUOIOTHIECKHAE TPEOOBAHUS K YCIOBUSIM
U OpraHu3anuu oO0y4yeHus B 00Ie00pa3oBaTEIbHBIX YUPEKACHUAX" C M3MEHEHMSMHU COTJIACHO
[ToctaHOBNIEHMIO TJIaBHOrO caHUTapHOro Bpaua @enepanbHoil ciayxkObl 1Mo Hag3o0py B cepe
3alUThl TpaB moTpeduTeneid u Onmaromonmyuusi uyenoBeka oT 24.11.2015 Ne81 "O BHeceHuH
m3MeHeHnid Ne 3 B CanlluH 2.4.2.2821-10 "CaHuTapHO-3NHUIEMHOJIOTHYECKHE TPEOOBaHUS K
YCJIOBHSIM U OpraHU3AIMK 00yUeHHUs, COICpKaHUs B 0011e00pa30BaTeIbHBIX OpraHu3amusix";

[TocranoBnenue ['naBHoro canurtapHoro Bpaya P® Nel6 ot 30.06.2020 r. «OO6 yTBepKaeHUU
caHuTapHo-3nuaAeMuonoruueckux npasui CII 3.1/2.4 3598 -20 "CanutapHO-3111EMUOJIOTHUECKUE
TpeOOBaHUs K YCTPOICTBY, COJIEP)KaHUIO M OpraHu3aluu padboThl 00pa30BaTeNIbHBIX OpraHU3alui U
IpYTUX OOBEKTOB COLMAIBbHOM HWHQPACTPYKTYpbl [UIs JeTel U MOJOJASKH B YCIOBUSX
pacnpocTpaHeHUs] HOBOM KOPOHaBUPYCHOW MH(DEKIINNY;

ITpuka3z Ne 345 ot 28 nekabps 2018 r. «O ¢enepanbHOM NepeyHe Y4eOHHKOB, PEKOMEHAYEMbIX K
HCIOJIb30BAHUIO MPHU pealln3allii UMEIOIINX TOCYJapCTBEHHYIO aKKpEeIUTAIMI0 00pa30BaTelbHbBIX
MporpaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIEro, cpemHero ooOmero oOpa3oBaHUA», C
n3MmeneHusaMu ot 08.05.2019 Ne 233, o1 22.11.2019 r. Ne 632, ot 18.05.2020 1. Ne 249;

[Ipuka3za MunucrepctBa obpasoBanus u Hayku P® ot 19.12.2012 Ne 67 "OO yTBepxkaeHUU
benepanbHOro mnepeyHs Y4eOHHWKOB, PEKOMEHIOBAHHBIX (JOMYHIEHHBIX) K HCIOJB30BAaHUIO B
o0pa30BaTeNbHOM MpoliecCe B 00pa30BaTEIbHBIX YUPEXKICHUAX, PEATU3YIOUINX 00pa3oBaTeIbHbIE
MIpOrpaMMbl 00111ero 00pa3oBaHUs U UMEIOIINX IOCYAapCTBEHHYIO aKKpeAUTauio"



[Tpukaza MunucrepcrBa oopazoBanus u Hayku P® ot 07.06.2017 Ne 506 "O BHeceHUM U3MEHEHUH B
(benepanbHBIi KOMIOHEHT TOCYIApCTBEHHBIX 0Opa30BaTENbHBIX CTAHAApPTOB HAYAIBHOTO OOMIETO,
OCHOBHOTO 001Iero u cpemHero (MOJHOTO) OOIIEro o0pa3oBaHUsA, YTBEPXKISHHBINH IMPHUKA30M
MunuctepctBa oopazoanusi Poccuiickoii @enepamnuu ot 5 mapra 2004 r. N 1089".

Ycras MBOY IlIkona Ne 100;

e [Iporpammsl pa3BUTHS LIKOJIBL;

O06pa3zoBaTeabHON MporpaMMbl OCHOBHOTO 0011ero oopazoBanuss MbOY Illkoma Ne 100.
Vyebnsii mman MBOY IlIkona Ne 100 na 2020-2021 yueOHslii ro.

HJIaHI/IpyeMbIe pe3yJbTaThbl OCBOCHUA yqeﬁﬂoro npeamMera «XuMHSD.

TpebGoBanust K pe3yiabTaTaM OCBOCHHSI Kypca XMMUM B OCHOBHOM IIKOJIE OMPEACIISIOTCS KIIFOUEBBIMU
3ajayaMu  O0IIero oO0pa3oBaHUA, OTPaXAIOUIMMH  HHIWBHIYyaJbHbIE, OOILIECTBEHHbIE U
rOCy/lapCTBEHHbIE TMOTPEOHOCTH, M BKIIOYAIOT JTUYHOCTHBIC, METAlpeIMEeTHble M MpeIMEeTHbIC
pe3yJIbTaThl OCBOCHUS IIPEAMETA.

JlesiTenbHOCTh 00Pa30BaTEIBLHOTO YUPEXKACHHS 00IIero 00pa3oBaHus B 00y4eHUN XUMHUH JT0JDKHA
OBITh HANpPaBJICHA HA JOCTHKCHUE O0YJIAFOIIUMUCS CICTYIOINX JUYHOCTHBIX Pe3yIbTATOB:

1. B IICHHOCTHO-OPUEHTAIIMOHHOU c(epe - YyBCTBO TOPIOCTH 32 POCCHUCKYIO
XUMHUYECKYIO HAyKy, TYMaHU3M, OTHOIICHUE K TPYIY, IeJIeyCTPEMICHHOCTh, CAMOKOHTPOJIb
U CaMOOIICHKa;

2. B TpYyHIOBOI chepe - TOTOBHOCTH K OCO3HAHHOMY BBIOOPY AalibHEHIIIeH
00pa3oBaTeNbHON TPACKTOPHH;

3. B IO3HaBaTeNIbHOI (KOTHUTUBHOMW, HHTEJUIEKTYAIbHON) cepe —MOTUBAIIUS yUEHUS,
YMEHHE YIPABIATh CBOEH I103HABATENbHON AESITEIbHOCTHIO.

MeTal'Ipe)_IMeTHbIMI/I pe3yjJbTaTaMu OCBOCHUS BBIITYCKHUKaMH OCHOBHOM IIKOJIBI nporpamMmslI 1o
XHUMUU SABJIAKOTCA:

1. BiageHHe yHUBEpCAJIbHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMHU IS TEIbHOCTH:
HaOJI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, yueOHOE HCClIeIOBaHNE; TPUMEHEHHE OCHOBHBIX
METOJI0B MO3HAHUSI (CUCTEMHO-MH(POPMAIIMOHHBIN aHaIN3, MOJEIUPOBAHUE) IJI1 U3YUECHUS
Pa3IMYHBIX CTOPOH OKPYKAIOUIEH EHCTBUTENBHOCTH;

2.  WCHOJB30BaHWE YHUBEPCAIBHBIX CIIOCOOOB ACATEINBHOCTH IO PEHICHUIO IPo0IeM U
OCHOBHBIX UHTEIIJIEKTYaJIbHBIX ONEPALMii: NCII0JIb30BAHNE OCHOBHBIX MHTEIIEKTYaIbHbIX
oreparuii: popMyaupoBaHue TUIIOTE3, AHATU3 U CUHTE3, CpaBHEHHE, 000011IeHNE,
CUCTEMATHU3allMsl, BBIIBICHUE IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IOUCK aHAJIOTOB;

3. yMEHHe TeHepUpOBaTh HJCH U OINPENENATh CPEACTBA, HEOOXOIUMBIE JUTSI UX
peann3anuy;

4.  yMeHHue oNpeAeNsaTh NI U 3aa4l JesITeIbHOCTH, BEIOUpaTh CPEACTBA pealln3aliu
LIEIU ¥ IPUMEHATh UX Ha IPAKTUKE;

5.  HCMOJb30BaHHUE PA3IUYHBIX UCTOYHUKOB JJIs OJYyYEHHUS] XUMUYECKON HH(OPMALINH.

Hpe)lMeTHLIMI/I pe3yjdabTaTaMu OCBOCHHS BBIITYCKHUKaMHU OCHOBHOM IIKOJIBI porpaMmsl 110 XUMHUU
SABIIAKOTCA:

1.B no3naBarensHO¥ chepe:



- AaBaTb OMPCACIICHUA N3YUCHHBIX MMOHSATHUH: BCIICCTBO (XI/IMI/I‘-IGCKI/Iﬁ 9JICMCHT, aTOM, HMOH,
MOJICKYJIa, KpUCTAJUIMYECKas PpEIICTKAa, BCIICCTBO, IIPOCTBIE M CJIOXHBIC BCEIICCTBA,
XUMHUYCCKas q)OpMyJIa, OTHOCHUTCJIbHAA aTOMHasA MacCa, OTHOCHUTCIIbHAsA MOJICKYJIAPpHAA
Macca, BaJICHTHOCTb, OKCHAbI, KHCJIOTbI, OCHOBAaHUs, COJIH, aM(i)OTepHOCTb, HHAWUKATOD,
HepI/IOI[I/IquKI/Iﬁ 3aKOH, MNEpUOJUYCCKasd CHCTCMA, IICPUOJUYCCKAsA Ta6JII/IL[a, HN30TOIIbI,
XUMHYECKasd CBA3b, OJICKTPOOTPHULATCIBHOCTh, CTCIICHb OKHCJIICHUS, BHGKTpOHI/IT);
XUMHYCCKad pCaKknud (XI/IMI/I‘-IGCKOG YpaBHCHHUEC, TCHCTHUYCCKAsA CBA3b, OKHCJICHUC,
BOCCTAaHOBJICHUEC, SJICKTPOIMTHYCCKAsA AUCConalus, CKOPOCTh XHUMHYCCKOU peaKHI/II/I);

- (hopmynupoBaTh nepuonnyeckuit 3akoH J.Ml.MenneneeBa u packpbiBaTh €ro CMbICI,

- OINKCHIBATH JIEMOHCTPAIMOHHBIE M CaMOCTOSATENIbHO IPOBEJCHHBIE 3KCIIEPUMEHTHI,
HCIIOJIB3YS JIJISl 3TOTO €CTECTBEHHBIH (PYCCKUIA, POHOM) S3bIK U SI3bIK XUMUU;

- OIIMCBIBATH W pa3indaTb U3YYCHHBIC KJIaCCbhl HCOPraHMYCCKHUX COCI[PIHGHHﬁ, IMPOCTBIC U
CJIOKHBIC BCHICCTBA, XUMHUUCCKHUE PCAKIIUHU,

- KJIACCU(UIIUPOBATh U3YYCHHBIC OOBEKTHI U SIBJICHUS,

- HaOIIOAaTh JAEMOHCTPUPYEMBbIE M CaMOCTOSITEIbHO MPOBOJUMBIE ONBITHI, XUMHUECKUE
peakuuu, NPOTEKAIOUIUE B IPUPOJE U B OBITY;

- AcJIaTb BbIBOALBI W YMO3AKJIIOYCHUSA U3 H8.6JHOIIGHI/II71, HN3YUCHHBIX XHUMHWYCCKUX
3aKOHOMCpHOCTeI>'I, IIPOrHO3UpPOBATh CBOMCTBaA HCU3YUCHHBIX BCIICCTB II0 aHAJIOTMHU CO

CBOMCTBAMH U3yYECHHBIX;

- CTPYKTYpUpPOBaTh M3y4YEHHBIH MaTepuan U XUMHUYECKYI0O MH(POPMALUIO, HOJYYCHHYIO U3
JIPYrUX UCTOYHUKOB;

- MOACIIMPOBATE CTPOCHHUEC ATOMOB 3JICMCHTOB IICPBOTO - TPETHETO IMEPHUOAOB, CTPOCHUC
HpOCTGP’IIHI/IX MOJICKYIIL.

2. B 1IeHHOCTHO-OpHEHTAMOHHOH cdepe:

- aHaJIM3UpPOBaTh M OLIEHUBATh IIOCIEACTBUS [UIsl OKpY’Karouledl cpeabl ObITOBOH U
IPOM3BOJICTBEHHOM JIEATETLHOCTH YellOBeKa, CBA3aHHOMN C epepaboTKON BEIECTB;

- PasbACHATL Ha HIpUMEpax (HpI/IBOI[I/ITB IMPUMCPHI, HOI[TBep)KI[aI-OH_[I/IC) MaTCpHaJIbHOC
CAUHCTBO M B3aMMOCBA3b KOMIIOHCHTOB JKMBON M HEKHBOM npupoabl MU YCIOBCKA KakK

BA’KHYIO 9aCTb 3TOI'0 ¢IUHCTBA,

- CTPOUTH CBOE IOBEJCHHE B COOTBETCTBHM C MPHUHIMIIAMU OEPEKHOTO OTHOIICHHUS K
MIPUPOJIE.

3.B tpynoBoii chepe:
- IUTAHUPOBATh U TIPOBOJIUTH XUMUYCCKUI IKCTICPUMEHT;

- HCHOJIB30BAaTh BCIIECCTBA B COOTBCTCTBHUHU C HUX HNPCAHA3HAUYCHUCM U CBOﬁCTBaMH,
OIMMCAHHBIMH B HHCTPYKIOUAX 110 IPUMCHCHHIO.



4.B cdepe 6e30mMacHOCTH KUZHEACATSIIEHOCTH

- OKa3bIBaTh MEPBYIO MOMOIIb IIPU OTPABIICHUSIX, OKOTAX U JIPYTUX TPaBMax, CBSI3aHHBIX C
BelIeCTBaMHU U J1a00paTOPHBIM 000PYIOBAaHHEM.

HpeL[MeTHLIMI/I pedyjJbTaTaMi OCBOCHUS BbIITYCKHHKAMUA OCHOBHOM IIKOJIBI IporpamMmsl 10 XUMHUHU
SABJIAKOTCA:

1.(1)OpMI/Ip0BaHI/Ie IEPBOHAYATIBHBIX CHCTCMATH3WPOBAHHBIX HpCI[CTaBJ'IeHI/Iﬁ O BfIIECTBax, HX
MNpeBpaliCHUAX W MPAKTUYCCKOM MNPUMCHCHHHU, OBJIAJACHUC MMOHATUMHBIM amnraparoMm Hu
CHUMBOJIMYCCKUM SA3bIKOM XUMHUH,

2.0co3HaHue OOBEKTUBHOI 3HAYUMOCTH OCHOB XMMHUYECKON HayKu Kak OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHMS, XMMHUYECKUX MPEBPALICHUN HEOPTraHMYECKUX M OPraHUYEeCKUX BEHIECTB Kak
OCHOBbl MHOTHX SIBJICHUH >KMBOW M HEXHUBOW MPHUPOABI; YIrIyOJeHHe MpeAcTaBICHU o
MaTepuaibHOM €IMHCTBE MHUDA;

3. OBJaJCHHME OCHOBAaMH XHWMHYECKOM T'PAMOTHOCTH: CIIOCOOHOCTBIO aHAJU3HpPOBaTh U
OOBEKTUBHO OICHUBATh JKU3HCHHBIC CHTYAIlWH, CBS3aHHBIC C XUMHUEH, HaBBIKAMU O€30ITaCHOTO
oOpallieHus ¢ BEIIeCTBAMHU, UCIIOIB3YEMbIMU B MTOBCEHEBHOM KH3HU; YMEHHUEM aHAIU3UPOBAThH U
IUTAHUPOBATh JKOJOTHMYECKH O€30MacHOe IIOBEJACHHE B IESIX COXPAHCHUS 3JI0POBbS U
OKpY>KaroIen cpebl;

4.popMupoBaHUE YMEHUI YCTaHABIMBATH CBSA3H MEXKAY pEalbHO HAOII0JaeMbIMU XUMUYECKUMU
SIBJICHUSIMU M TIPOIIECCAMU, MPOUCXOIAIIMMUA B MUKPOMUPE, OOBSICHATH PUUUHBI MHOTO00pa3ust
BEIIIECTB, 3aBUCUMOCTb MX CBOMCTB OT COCTaBa U CTPOCHMS, & TaKKE€ 3aBUCUMOCTh IMPUMEHEHUS
BEIIIECTB OT UX CBOMCTB;

5.nmpuoOpeTeHue onbITa UCIOIB30BAHUS PA3TUUHBIX METO/IOB U3YUEHHUS BEIIECTB: HAOIIOAEHUS 32
UX TpPEBpallCHUSIMU MNP TPOBEACHUM HECIOXKHBIX XHMHUYECKHX OKCIIEPUMEHTOB C
HCIOJIb30BaHUEM Ja0OPATOPHOTO 0O0PYIOBaHMS U IPUOOPOB;

6.hbopMUpOBaHKHE TPEACTABICHUNH O 3HAYCHUM XMUMHUYECKOH HAYKH B PEIICHHH COBPEMEHHBIX
OKOJIOTHUYCCKUX HpO6J’I€M, B TOM 4YHUCJIC B HNPCAOTBpAlICHUN TCEXHOTCHHBLIX W 3KOJIOTHYCCKHUX
Karactpog.

2. Copaep:xanue nporpamMmmbl 8 kjace (68 yacoB)
Beeoenue (6 yacos)

XHMHSI — HayKa O BEIIeCTBaX, UX CBOMCTBAX M MPEBPAIECHUSAX.

[loHATHE O XMMHUYECKOM »JIeMEHTEe M (popMax ero CyuiecTBOBaHMs: CBOOOJIHBIX aTOMax,
MIPOCTHIX U CIIOKHBIX BEIIECTBAX.

[IpeBpamenust BemiecTB. OTiIMYMe XMMHUYECKHX peaklUil oT ¢u3uueckux siBaeHuid. Ponb
XUMUU B KU3HH YeJI0BeKa. XeMopuus u xemopoOus.

KpaTkue cBeneHuss mo HMCTOpPUM BO3HHMKHOBEHHUS W pa3BUTHUA xumuu. llepuon anxumum.
[Tonsitue o ¢punocodckom kamue. Xumus B X VI B. Pazsutue xumun Ha Pycu. Ponbs oTedecTBEeHHBIX



YUEHBIX B CTAaHOBJICHHMHM XUMHUYECKOU Hayku — pabotsl M. B. JlomonocoBa, A. M. Bytneposa, /I. U.
Menneneesna.

XuMu4eckass CUMBOJIMKA. 3HAKU XMMHUYECKHX 3JIEMEHTOB U MPOUCXOKJICHHUE UX Ha3BaHUU.
Xumuyeckue Gopmyinbsl. Unnexcsl u koddduumentsl. OTHOCUTENbHBIE aTOMHAs U MOJICKYJISIpHAs
MAacCBhl.

[lepuonnueckas cucrema xuMmuueckux 3eMeHToB Jl. M. Menneneea, ee cTpykTypa: Majble
u OoJbIIKE MEPHOAbI, TPYNIbl U noarpynnsl. [lepuoanyeckas cucreMa Kak CIpaBOYHOE MocoOue
JUISI TIOJTYYEHHUSI CBEICHUI O XUMUYECKUX HIIEMEHTAX.

Pacuérnblie 3amaun: 1. HaxoxaeHue OTHOCUTENHHOM MOJIEKYJISPHON Macchl BELIECTBA IO
ero xumuueckoi gopmyse. 2. Beriuucienre MaccoBoil JOJM XMMHYECKOTO 3JIEMEHTA B BEILIECTBE 10
ero gopmyie.

IIpakTuyeckasi padora Nel. Ilpuembl oOpamieHusi ¢ Ja00paTOPHBIM OOOPYIOBAaHHEM H
HarpeBaTeIbHBIMU TIPUOOpaMHU.

Tema 1. AToMbl XMMHYECKHX 3j1eMeHTOB (10 yacoB)

ATombl Kak (opma CyIIeCTBOBAaHUS XMMHUYECKUX 3JIeMeHTOB. OCHOBHBIC CBEACHHUS O
CTpOGHMH aTOMOB. JloKa3zaTenmbCTBa CJIOXHOCTH CTpoeHHus aTtomMoB. OmnbiTel Pesepdopna.
[InanerapHas MoJieab CTPOCHHUS aTOMA.

CocTaB aTOMHBIX Si7iep: NPOTOHBI, HEUTPOHBI. OTHOCUTENBHAS aTOMHasi Macca. B3aumocBs3b
MOHATUI IPOTOH, HEUTPOH, OTHOCUTEJIbHASL AaTOMHAs1 Macca.

W3meHeHune yncia NpOTOHOB B siIpe aToMa — 00pa30BaHME HOBBIX XUMHUYECKUX 3JIEMEHTOB.

W3meHneHue uucina HEUTPOHOB B sApe aroma — oOpa3oBaHHe H30TONOB. COBpeMEHHOE
ONpEIEICHUE TOHATUA «XUMUYECKHM IEMEHT». M30TOnbl Kak pasHOBUIAHOCTH aTOMOB OJHOIO
XUMHUYECKOTO JIEMEHTA.

OnexTpoHbl. CTpOEHHE JIIEKTPOHHBIX YPOBHEH aTOMOB XHMHYECKHUX 3JIEMEHTOB MallbIX
nepuonos [ICXD JI.M.MenneneeBa. [lonsTre 0 3aBepiIeHHOM 3J1€KTPOHHOM YPOBHE.

Ilepuonnueckas cucremMa xuMudeckux siaeMeHToB J[. 1. MeHneneeBa U CTpOEHHE aTOMOB:
(bu3nyecKuit CMBICT IOPSAKOBOTO HOMEpPA JI€MEHTa, HOMepa TPYIIIbI, HoMepa nepuoja. Mzmenenue
YHcya AJIEKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM YPOBHE aTOMa XMMHUYECKOTO 3JIeMeHTa — 00pa3oBa-
HUE TOJIOKUTENBbHBIX M OTPULATENbHBIX HMOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMHM METAIJIOB U
HeMeTauloB. IIpuunHBI U3MEHEHHS METAUIMYECKUX W HEMETAUIMYECKHX CBOWCTB B IIEPHOJAX H

rpymnmnax.
OO6pazoBanue OWHapHBIX coenuHeHui. [loHsiTne 00 MOHHOM cBsizu. CxeMbl 0Opa3oBaHUSA
MOHHOW CBsI3U. B3anmojeiicTBre aTOMOB 3JIEMEHTOB-HEMETAJUIOB MeXAy coboii — oOpa3oBaHue

JBYXaTOMHBIX MOJIEKYJ TPOCTBIX BemlecTB. KoBaJeHTHass HENoJspHas XUMHUYECKas CBS3b.
DNEeKTPOHHBIE U CTPYKTYpPHBIE (hOPMYIIBL.

B3aumopeiicTBue aTOMOB HEMETAIOB MEXJy co0oili — oOpa3oBaHHe OMHApPHBIX
COEMHEHUI HEMETAJIOB. DJIEKTPOOTPHULIATENBHOCTD. [IoHATHE O MONIAPHON KOBAaJIEHTHOM CBSI3H.
B3aunMoseiicTBe aTOMOB METAJIOB MEXKIY cO00N — 00pa3oBaHHE METAUIMYECKUX KPUCTAILIOB.
[ToHsTHE O METATIINYECKON CBS3H.

JeMoHcTpanuu. Mojenn aToMOB XMMUYECKUX 3JeMeHTOB. [leproauueckas cucteMa XUMHUYECKUX
anemenToB M. 1. Menneneena.

KonTtpoabHnas padora Ne 1 o reMe «ATOMBI XUMHUYECKHUX 3JIEMEHTOBY

Tema 2. TIpocTthie BemecTBa (7 4acoB)

[TonokeHrne MeTa/uioB M HEMETA/VIOB B MEPUOJUYECKON cucTteme. BaxHelinue mnpocTbie
BEIIECTBA-METaJIbI: JKeNe30, alIOMUHUMN, KalblMid, MarHuid, HaTpui, Kanuii. O0mume duzndeckue
CBOICTBA METAJIJIOB.

Baxneiiie mpocThie  BelIeCTBa-HEMETAIbl, OOpa30BaHHBIE AaTOMaMH  KHCIOpPOJA,
BOJIOpO/A, a30Ta, cephl, pocdopa, yriepoaa. Mosekysbl MPOCTHIX BEMIECTB-HEME A OB: BOJIOPO/IA,
KHCIJIOPO/JIa, a30Ta, rajJoreHoB. OTHOCUTENIbHAs MOJIEKYJIsipHasi Macca.



CriocoOHOCTh aTOMOB XMMHMYECKHX 3JEMEHTOB K 0Opa30BaHMIO HECKOJIBKHX MPOCTHIX BEIIECTB —
aioTponus. AJIOTporHble Moaudukanuu Kuciopoaa, ¢ocdopa, onoBa. Mertamnuyeckue u
HEMETAJJINYECKHUE CBOMCTBA MPOCTHIX BEIECTB. OTHOCUTEIBHOCTb 3TOT0 IMOHATHS.

Uucno Asoraapo. KommuectBo BemectBa. Mok, MousspHas Macca. MousipHbIE 00beM
ra3oo0pa3HbIX BemiecTB. KpaTHble €IMHUIBI M3MEPEHUsI KOJIMYECTBA BEIIECTBA — MWILIMMOJb U
KWJIOMOJIb, MUJUIMMOJISIPHAS. M KMJIOMOJISIPHAsI MacChl BEIIECTBA, MUJUIMMOJISIPHBIN U KUJIOMOJISIPHBIN
00BbEMBI Ta3000pa3HBIX BELIECTB.

Pacuersl ¢ wHcHonb30BaHMEM MOHATUM «KOJIMYECTBO BEILECTBA», «MOJIAPHAs Maccay,
«MOJISIPHBIN 00BEM Ta30B», «IUCIO ABOTAIPO.

Jemouncrpanumn. [lonydenne ozona. OOpasipl 0e10ro U ceporo 0JioBa, 6€I0ro U KpacHOro
docdopa. HexoTopple MeTaibl M1 HEMETAIUIBI KOJTUYECTBOM BemlecTBa | Monb. Momsipablii 00beM
ra3o00pa3HbIX BEIECTB.

KonTtpoabnas pa6ora Ne2 no teme «IIpoctbie BemecTBay»

Tema 3. CoequHeHUs] XHMHYECKHX 3j1eMeHTOB (14 u)

Crenenp oxucieHus. OmnpenesneHne CTENEHU OKUCIEHUS DJIEMEHTOB B  OHMHApHBIX
coequHeHusx. CocraBieHue ¢GopMynl OWHAPHBIX COEAMHEHUN (OKCHUIBI, XJIOPUIBL, TUAPOKCHUBI,
CynIb(QUIBI), 00NN CTIOCOO WX Ha3BaHUHU.

bunapHbie coeMHEHHS METAIJIOB U HEMETAJUIOB: OKCHUIbI, XJOPUABI, CyIb(puIbl U Tp.
Cocranenue ux Gopmy.

bunapnble coeuHEHNs HEMETAIIOB: OKCUbI, JIETYYHE BOJOPOAHBIE COEIUHEHHUS, UX COCTAB
u Ha3BaHus. [IpencraBureny oKCUAOB: BOJA, YIJIEKUCIBINA a3, HeraueHas u3Bectb. llpencrasurenu
JIETY4HX BOAOPOJHBIX COEIUHEHU: XJIOPOBOAOPO U aMMHUAK.

OcHoBaHus, UX COCTaB M Ha3BaHUA. PacTBOopuMOCTh OCHOBaHUU B Boje. [IpeacraBurenu
miesnioue: THIPOKCHABI HATPHS, Kanusg U Kaiubius. [loHsTHe 00 MHIMKATOpax M KadyeCTBEHHBIX
peaxkusx.

Kucnotsl, ux cocraB u Ha3zBanusa. Knaccudukanus kucnot. [IpeacraBurenu KUCIOT: cepHas,
CoJIsiHasl, a30THasA. M3MeHeHue okpackyu HHAMKATOPOB.

Conm kak nIpou3BOIHBIE KUCIIOT U OCHOBaHMM. VX cocTaB n Ha3BaHusa. PacTBopuMocTs coieit
B Bozie. [IpencraBurenu coneit: XJiopuj HaTpus, kKapOoHatT U Gocdar KanbLus.

AMopdHBIE U KpHCTANIMYECKUE BEIIeCTBA. MEXMOJIEKYIsSIpHbIe B3aUMOJAEHCTBHS. THIbI
KPUCTAITIMYECKUX PELIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUIMYECKUX PEIIETOK.

Yucrele BemmecTBa U cMecH. [IpuMepsl )KUIKUX, TBEPIBIX U ra3000pa3HbIx cMeceil. CBolcTBa
YHUCTBIX BEIIECTB U cMecer. X coctaB. MaccoBasg u 0ObeMHAs JOJIM KOMIIOHEHTa CMeCH. PacueTsl,
CBSI3aHHBIE C UCIIOJIB30BAHUEM MOHSITHS «IOJISI».

JemoncTpanumn. OOpa3ubl  OKCUIOB, KHUCIOT, OCHOBaHMH U coiel. Mogenu
KPUCTANIMYECKUX PEIIETOK XJIOpHAa HaTpus, anMmasza, okcuaa yriepoaa (IV). Mogenu atomos.
B3psIB cmecu Boopoia ¢ Bo3ayxoM. Pasnenenne cMecei.

JlaGopatopHsble onbIThl. Nel. 3HakOoMCTBO ¢ 0Opa3liamMM BELIECTB pa3HBIX KiaccoB. No 2.
Pasnenenne cmeceit.

PacuérHble 3amaum: pacyér mMaccoBoM M OOBEMHOM /10JIeli KOMIIOHEHTOB CMECH BEIIECTB.
Pacuérsl ¢ ncnosnbp3oBaHMEM MAacCOBOMW JIOJM PAaCTBOPEHHOTO BEILIECTBA.

Konumponvuasa paboma Ne 2 no meme «CoeTuHEHUS XUMHYECKUX SIIEMEHTOB)

Tema 4. U3zmeHeHusi, npoucxojasiue ¢ Bemecrsamu (11 gacos)

[ToHsiTHE SIBIICHUI KaK M3MEHEHHM, MPOMCXOJSIINX C BEIIECCTBOM. SIBJICHUS, CBS3aHHBIC C
HW3MEHCHHEM KPUCTA/UIMIECKOTO CTPOCHHUS BEIIECTBA MTPH IMMOCTOSHHOM €ro COCTaBe, — (U3NIECKHE
siBlicHHsI. DU3UYECKUE SBICHUS B XUMUU: JUCTHUISILNS, KPUCTAIIM3AIMs, BbIIAPUBAHUE M BO3TOHKA
BEIIIECTB.



SIBneHus1, cBsI3aHHBIE C U3MEHEHHUEM COCTaBa BEILECTBA, — XUMUYECKHE peakunu. [Ipu3naku
U YCJIOBHS NIPOTEKAaHUS XUMHUECKUX peakuuil. BolaeneHue TenaoTel U cBeTa — peakluu FOPeHHUs.
[TonsaTne 06 9K30- U FHIOTEPMUUYECKHUX PEAKLUSX.

3aKOH COXpaHEHUS MacChl BELIECTB. XHMHUYECKHE YypaBHEHMs. 3HAu€HUE WHAEKCOB HU
ko3 dunrenToB. CocraBieHne ypaBHEHHH XUMUYECKUX PEaKIUil.

Tunel XUMUYECKUX peakLuil: pa3ioXkKeHus, COeIMHEHMs], 3aMeIleHUs] U OOMEHa.

Pacuersl o XuMHUECKUM ypaBHEHUsIM. PelieHne 3aa4 Ha HaXOXAEHUE KOJINYECTBA, MACChI
WM 00beMa IPOAYKTa PEaKLUHU 10 KOJUYECTBY, Macce MM 00beMy HCXOAHOIO BellecTBa. Pacuersl
C HCII0JIb30BAHUEM MOHATHUSA «H0JS», KOTJa HCXOJHOE BEIIECTBO JIJaHO B BUJE PACTBOPA C 3a/laH HOU
MaccOBOM J10J1ei paCTBOPEHHOI'O BEILIECTBA WIIM COJEPKUT ONPEAETICHHYIO JI0JII0 IPUMECEH.

Peakuuu pasnoxenus. Peakuuum coeauHeHus. Peaknuum 3amemieHus. DJIEKTPOXUMUYECKUI
P HAIPSYKEHUs METAJUIOB, €r0 UCIOJIb30BaHUE JUIsl IPOrHO3UPOBAHUS BO3MOXKHOCTU IPOTEKaHUS
peakuuii MeXJIy MeTajllaMd M pacTBOpPaMU KHCIOT. Peakuuy BBITECHEHUS OJHUX METaUIOB M3
pPacTBOPOB UX COJIEH APYTMMH METAJUIaMHU.

Jemoncrpauuu. IIpumepsl ¢usnueckux sBICHHIA: a) IUIaBleHHE mapaduHa; 0) BO3TOHKA
fona mnu OEH30MHOM KHUCIIOTBI;, B) pPacTBOPEHME IEpMaHraHaTa Kauus; r) auddysus DymmcThIX
BELIECTB C ropsliel JaMrodyky HakanuBaHus. [Ipumepbl XMMHUECKUX SBJICHUI: a) TOPEHUE MarHus,
docdopa; 06) B3auMOJEHCTBUE COJSHON KHUCIOTHI C MpPaMOpPOM WM MEJIOM; B) IOJIy4Y€HHUE
runpokcuaa meau (II); r) pactBopeHue MOIy4€HHOTO THAPOKCHIA B KUCIIOTaX; /1) B3aUMOJIEHCTBUE
okcuga Meau (II) ¢ cepHoil KUCIIOTOM IpU HArpeBaHUM; €) Pas3jloKEeHHE MepMaHTaHaTa Kalus; )
B3alMOJICICTBUE pa30aBICHHBIX KUCIOT C METAJIJIAMH.

JlabopaTopHblie ombiThl. No 3. CpaBHEHUE CKOPOCTH HCIApPEHUs BOJbl U CIOHMpPTa IO
WCYE3HOBCHHMIO WX Kameidb Ha (uibTpoBanbHOW Oymare. Ne 4. OkwucieHHE MeOu B IUIAMEHU
CIUPTOBKU MM ropenku. Ne 5. I[ToMmyTHeHHEe M3BECTKOBOH BOJBI OT BBIJIBIXa€MOI'O YIJIEKHUCIOIO
raza. Ne 6. 3amemenue meau B pactBope xyopunga menu (II) xenmezom. Ne 7. Ilomywenue yr-
JIEKUCIIOTO r'a3a B3aMMOAEHCTBUEM COJIbl U KUCIIOTBI.

Kourpoabsnas padora Ne 3 mo teme «/3mMeHeHUs, MPOUCXOSIINE C BEIIECTBAMUY.

IMpakTnyeckas padora Ne 2 "OuncTka 3arpsa3HEHHON TOBaApEeHHOM coyn"

IIpakTnyeckas padora Ne 3 " [IpurorosieHue pacTBopa ¢ 3alaHHON MacCOBOM JoJIen

PacTBOPEHHOTO BELECTBA" .

Tema 5. PacrBopenne. PactBopbl. CBoiicTBa pacTBOPOB 3J1eKTPOJUTOB (20 yacos)

PactBopenne  kak  ¢dusuko-xumuyeckuit  mpomecc. [lonatme o  rugparax U
Kpuctayioruaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH KakK MOJIETh 3aBUCHMOCTH pac-
TBOPUMOCTH TBEPJIbIX BELIECTB OT TeMIepaTypbl. HachkllieHHbIe, HEHACBIILIEHHBIE U MEPECHIIICHHbIE
pacTBOpPbBL. 3HAUEHHE PACTBOPOB JIJIsl IPUPOJIBI U CETBCKOTO X0341CTBa.

[TonsitTie 00 DSIEKTPONUTHYECKOM JUCCONMAIMHU. ODIJIEKTPOIUTHI M HEIJIEKTPOJIUTHI.
Mexanu3m  AguccolManii  3MEKTPOJUTOB €  pa3IMYHBIM  XapakTtepoM  cBsizu. (CreneHb
AIEKTPOIUTHYECKOMN Aucconuanii. CUIbHBIE U CTa0bIe SJEKTPOJIUTHI.

OCHOBHBIE TIOJIOKEHUS TEOPUHU HIIEKTPOJUTUUYECKON auccouuanuu. VoHHbIE ypaBHEHUS
peakuuii. Peakuuu oOmena, uaymue 1o konna. Knaccudukaius HOHOB U X CBOMCTBA.

Kucnotsl, ux knaccudukanus. Jluccoruanuss KUCIOT U UX CBOHCTBA B CBETE TEOPUU
ANEKTPOJUTUYECKON  JAWcCconManuu.  MOJNEKYIsIpHbIE ©W  WOHHBIE  yYpaBHEHHUS  PEaKIUH.
B3aumopeiicTBue KHUCIOT € MeTallaMU. OJIEKTPOXUMHYECKUU Ppsii  HaAMpsSOKEHUH METaJlIOoB.
BzaumoneiicTBue KHCIOT C OKCHAAMH METalIoB. B3auMoIelCcTBHE KHCIOT C OCHOBAHUSIMU —
peakiusi HeWTpanuzauuu. B3aummoaeiicTBue KUCIOT ¢ colisiMu. Mcmonb3oBaHue TaOIUIBI PacTBO-
PUMOCTH I XapaKTEPUCTUKA XUMUYECKUX CBONCTB KHCJIOT.

OcHoBanus, ux kinaccupukanus. Jucconuanus OCHOBaHHI U UX CBOWMCTBAa B CBETE TECOPUU
AJIEKTPOJIUTUYECKON Juccounanuu. BsauMonelcTBue OCHOBaHUW C coisiMu. Mcmosb3oBaHue



TaOIUIBI PACTBOPUMOCTH JUISI XapaKTEPUCTUKH XUMUYECKUX CBOMCTB OCHOBaHWU. B3aumoneiicTue
LIEJI0YEH C OKCUAAaMHU HEMETAILIOB.

Conu, ux auccouuanuss U CBOWCTBA B CBETE TEOPUM AIEKTPOJUTUYECKOW IUCCOLUALIUU.
B3aumogeiicTBue conieli ¢ MeTayuilaMM, OCOOCHHOCTH AITHUX peakuuid. BzammonelcTBue coiseir ¢
coisimu. Mcnonp3oBaHue TaOIUIBI PACTBOPUMOCTH JUJISi XAPAKTEPUCTUKH XHUMHUYECKUX CBOWCTB
COJIEH.

O6o06mienne cBeaeHnit 00 OKCHAAX, UX KIacCU(PUKAMN M CBOMCTBaX. | eHETUYECKHE PSIbI
MeTaJula U HeMeTalula. ['eHeTnyeckast CBsi3b MEX/y KJIacCaMU HEOPraHWUYECKHUX BEILECTB.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE peakuuu. OmnpeneseHue CTENeHed OKHUCISHUS Ul
3JIEMEHTOB, 00pa3yIOIIUX BEIIECTBA Pa3HBIX KiaccoB. Peakunu MOHHOTO OOMEHa M OKHUCIUTEIbHO-
BOCCTAaHOBUTENIbHbIE peakuMHu. OKUCIUTENb M BOCCTAHOBMUTEIb, OKHCIEHHE U BOCCTAHOBJICHHE.
CocraBneHue ypaBHEHHUM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUNA METOJOM 3JIEKTPOHHOTO
Oananca.

CBoiicTBa MPOCTBIX BEUIECTB — METANIOB M HEMETAJJIOB, KUCIOT M COJEH B CBETE
OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUMA.

JdemoncTpanuun. lcnbiTaHue BEHIECTB M MX PACTBOPOB HA  BJIEKTPOIPOBOJHOCTD.
3aBUCHUMOCTD 3JIEKTPOIPOBOTHOCTH YKCYCHOM KUCIIOTHI OT KOHIICHTPALMU. JBH>KEHHE OKpAIIeHHBIX
HMOHOB B 3JIEKTPUUECKOM noJie. B3auMozeiicTBue IMHKa ¢ CEpoM, COISIHOM KUCIOTOM, XJIOPUAOM Me-
mu (II). Topenne maruus. BzaumozeiicTBre XJIOPHOM U CEPOBOIOPOIHOM BOJIBI.

JlaGopaTopHublie onbIThI. Ne 8. Peakiinu, XapakTepHble 111 PACTBOPOB KHUCIOT (COJITHOM MK
cepHoii). Ne 9. Peakiuu, xapakTepHbIe JIJIsi paCTBOPOB IIeoueh (THUIPOKCUIOB HATPUS UK KaJIus).
Ne 10. IlonyyeHnue u CBOMCTBa HEPACTBOPUMOTO OCHOBaHUS, Hampumep, ruapokcuaa menu (I1). Ne
11. Peakuuu, xapakTepHble IJIsi pacTBOpOB cojeil (Hampumep, s xuopuaa meau (I1I). Ne 12.
Peakuuu, xapakTepHble JUIS OCHOBHBIX OKCHIOB (s okcuaa kKaibius). Ne 13. Peakuuw,
XapaKTEPHBIC JUIsl KUCJIOTHBIX OKCUAOB (ISl YIJIEKUCIIOTO Ta3a).

IpakTuyeckasi padora Ne4 CBoiicTBa KHCIIOT, OCHOBAaHHH, OKCHJIOB U COJICH.
KonTpoJsbHasi paéora mo uroram rojaa.

2. Coaepxxanue nporpammsl 9-ii kiacc (68 yacon)
Tema 1. Obowan xapaxmepucmuka XumuuecKux 31eMeHN 08 U XUMUYECKUX PeaKyuil.
(10 gacoB)

XapakTepucTuKa 3JIEMEHTa 10 ero nojoxeHuro B Ilepmoamueckoin cucreme JI. M.
MenpeneeBa. XapaKTepUCTHKAa XHMHUYECKOTO OJJIEMEHTa IO KHCIOTHO- OCHOBHBIM CBOWCTBaM
o0pa3yeMbIX UM COeIMHEHUH. AMQOTEpHbIE OKCHUIBI M THAPOKCHABL. [lOHSATHE O TEPEeXOIHBIX
aneMeHTax. AMMOTepHOCTh. ['eHeTHUECKUi PSJT MEPEXOTHOTO SJIEMEHTA.

XuMUYecKasi OpraHu3aIus KUBOU U HEKUBOW MPUPOBI.

[lepuonnueckuii 3akoH u llepuomgmueckas cucremMa xumudeckux odnemeHros J[. .
MeHeneeBa B CBETE YUCHHS O CTPOCHUH aToMa. X 3HaueHue.

Knaccudukanus xummuueckux peakuuid. [IoHATHE 0 CKOPOCTH XUMUYECKON pPEeaKIIHH.
dakTopel, BIUAIONME Ha CKOpocTh peakuuu. Karammzatoper u kartanus. OO0oOuieHue u
cUcTeMaru3anus 3HaHui o TeMe "OO0Ias XxapakTepucTUKa XUMHUECKUX SJIEMEHTOB U XMMHUECKUX
peakumit"

Jabopamopusiii oneim Ne 1. [lonyuenue cuopoxcuda YuHKa U UCCIEO08AHUE €20 CBOUCHE.
Jabopamopnutii onvim Ne2 Mooenuposanue nocmpoenus IICXO.

Jlabopamopubwtit onvim No3 3amewenue sxcenezom meou 8 pacmeope cyivpama meou (11)
Jabopamopusiii  oneim Ned 3asucumocms CKOpocmu XUMUYECKOU peakyuu om npupoosl
peazupyrowux eewecms Ha npumepe 83auUmMo0eticmsausi KUCJI0m ¢ Memaiiamu.



Jabopamopuwvtit onetm Ne5 3asucumocmsv CKOpoCmU XUMUYECKOU peakyuu om KOHYeHmpayuu
peazupyrowux eewecms Ha npumepe 83auMoOelicmeus YUHKA C CONAHOU KUCIOMOU pAa3TuUyHOU
KOHYEeHmMpayuu.

Jlabopamopuwtit onvim No6 3asucumocmv CKOpocmuU XUMUYECKOU peakyuu om Niowaou
CONPUKOCHOBEHUS PeasupyIoujux eujecms.

Jabopamopusiit onetm Ne7 Mooenuposanue "xunsweeo cros". Jlabopamopnwviti onvim Ne 8

3asucumocms cKopocmu XuMu4eckou peakyuu om memMnepamypvl peasupyroujux eeujecme Ha
npumepe @3aumoodelicmeus okcuoa meou (I) ¢ pacmeopom cepHOU Kuciomsl PaziuyHouU
memnepamypeoi.

Jlabopamopuusiii oneim Ne 8 3asucumocms CKOpOCMU XUMUYECKOU peakyuu om memnepamypbl
peazupyrowux eewjecme Ha npumepe ezaumooeticmsus oxcuoa meou (1) ¢ pacmeopom cepHoli
KUCTIOMbL PA3TUYHOL KOHYEHMpayuu

Jabopamopnuiit oneim Ne 9 Paznoosicenue nepoxcuda 86000pooa ¢ nomouvio oxkcuoa mapeanya (1V)
U Kamanazol.

Jlabopamopuwtit onvim Ne 10 Obuapyosicenue xkamanaszvl 8 HEKOMOPBIX NUWEBLIX NPOOYKMAX.
Jabopamopnutit onvtm Ne 11 Hneubuposanue 83aumooeticmeuss KUCIOm ¢ Memaiiamu, UCHOIb3Ysl
VDPOMPONUH.

Konumponvnaa paboma Nel no meme "Qowan xapaxmepucmuka XuMudecKux 31eMeHmos
u xumuueckux peaxkyui"

Tema 2. Metanabi (17 yacoB)

ITonoxenne mertamnoB B Ilepuogmueckon cucreme [[. M. MenpaeneeBa. Meraunueckas
KPUCTAJUTMYECKasi pelieTka W MeTajuIn4yeckas XuMudeckas cBsizb. OOmme (u3nyeckre CBOWCTBA
MerauioB. CmaBbl, HMX CBOICTBA M 3HAu€HHE. XHUMHUYECKHE CBOMCTBA METAUIOB KaK
BOCCTAHOBUTENEH. DJIEKTPOXUMUYECKUHN psAJl HANpsHYKEHUH METAJUIOB U €ro UCIOJb30BaHUE IS
XapaKTePUCTHKU XUMUYECKUX CBOMCTB KOHKPETHBIX MeTayuioB. CrocoObl MONyYeHUs METalIOB.
Koppo3zus meramios u cioco0bl 60pr0bI ¢ Hell. CriaBbl, ©X CBOWCTBA U 3HAUYCHHUE.

OOmiast XxapakTepUCTHKa IIETOYHbIX METalIoB. Mertamisl B mpupoje. Obume crnocoOsl X
nonyueHusi. Crtpoenue aromoB. lllemounsle Meramuibl — TmpocThle BellecTBa. BaHeilmue
COEIMHEHUS IIEIOYHBIX METAJUIOB — OKCHbI, THAPOKCHJIBI U COJIN (XIJIOPH]IBI, KApOOHATHI, Cyb(a-
ThbI, HUTPAThl), UX CBONCTBA U IPUMEHEHHE B HAPOJHOM X03sicTBe. Kanuiinble ynoopeHusi.

OOmiast xapakTepucTHKa 3JeMeHTOB riaBHOW moarpynnsl II rpynmel. CTpoeHue aTOMOB.
[[lenoyHo3emMenbHbIE ~ METAUIBl  —  TpPOCThble  BellecTBa.  BakHelmme  coeAMHEHUA
II€JI0YHO3EMENIBHBIX METAJUIOB — OKCHJIbI, TUAPOKCUIBI U CONU (XJIOPHJIbI, KapOOHATHI, HUTPATHI,
cynbdaTsl, ocdaTsl), UX CBOWCTBA U IPUMEHEHUE B HAPOJIHOM XO35HCTBE.

Antomunuii. Ctpoenue aroma, GU3NYECKHE U XUMHUECKUE CBOMCTBA MPOCTOTO BEIIECTBA.
CoenvHeHNs allOMMHMSI — OKCHJl M THJPOKCHI, UX aM(OTepHbIN xapakTep. Bakuelmue comu
amomuHysl. [I[puMeHeHne antOMUHUA U €r0 COETNHEHUM.

XKeneszo. Crpoenue aroma, QU3NYECKHE U XUMHYECKHE CBOWMCTBA MPOCTOrO BEIIECTBA.
I'eneTnueckue psabl Fe?* u Fe**. KauectBenmbie peakiuuyu Ha KaTHOHBI Fe?* u Fe* . Baxneitume
CONM Kene3a. 3HaueHue XKelie3a M €ro COECIWHEHUH s NPUPOABl W HAPOJHOTO XO3AHUCTBA.
O06o0mieHne 1 cucTeMaTu3alys 3HaHui o Teme "Metasuisl".

JemoncTpanuu. O6pa3ibl HIENOYHBIX U HIEIOYHO3EMENbHBIX MeTalIoB. OOpa3ibl CIUIaBOB.
B3aumopeiictBue HaTpus, Kaiuplus ¢ BOAOM. B3aumopelicTBue HAaTpus M MarHusl ¢ KHUCJIOPOJOM.
BsaumopeiictBue meramioB ¢ Hemetauiamu. [lomyuenue rugpokcuos xenesa (1) u (11).
Jabopamopusiii onvim Ne 12 Bszaumooeticmgue pacmeopog KUCIOmM U coleli ¢ Memaliamu.
Jlabopamopnubwtit onvim Nel3 Oznaxomnenue ¢ pyoamu dxcenesd.

Jlabopamopuuwiit oneim Ne 14 Oxpawueanue niameHu conamu WealouHbvlx Memaiios.



Jabopamopnuiii onvim Nel5 Bzaumooeticmsue Kanbyus ¢ 80001l

Jlabopamopubwtit onvim Nel6. [lonyuenue 2udpokcuoa Kaibyusi U UCCIe008aAHUE €20 CBOUCMS.

Jabopamopuwitit onvim Ne 17 [lonyuenue cudpokcuoa anoMutus U UCCi1e008aHue e20 C80UCMS.

Jlabopamopnubwtit onbim Ne 18 Bzaumooeticmeue dncenesa ¢ CONAHOU KUCTIOMOI.

Jadopamopuwtit onvim Ne 19 [lonyuenue cuopokcuoos scenesza (I1) u (I11), usyuenue ux ceoiicme.
IIpakTuyeckas padora Nel "[losryyeHue coeMHEHU METAVIOB U U3YYEHUE UX CBOMCTB"
KounrpoabsHnas padora Ne 1 o teme: «MeTauibl ¥ UX COSAMHEHUS»

Tema 4. Hemetannsi (28 yacoB)

OO61as xapakTepucTUKa HEMETAIJIOB: MOJIOXKEHHE B MEPUOANUECKON cucTeMe, 0COOEHHOCTH
CTPOEHMSI aTOMOB, 3JIeKTpooTpuuarenbHocTh (D0) kak Mepa «HeMeTauimgHocTu», psag 0.
Kpucrannuueckoe cTpoeHHEe HEMETallIOB — MPOCTHIX BemiecTB. AjsuioTponus. dusuueckue
cBOMCTBa HeMeTa/u10B. OTHOCUTENTBLHOCTh MOHITHH «MeTallI) — «HeMeTau. Bogopo.

Obmas xapaktepuctuka raimoreHoB. Ctpoenue aTtomoB. [IpocTbie BemiecTBa U OCHOBHBIE
COEIMHEHMS TaJIOreHOB, UX cBolicTBa. KauecTBeHHas peakius Ha xyopua-uoH. Kparkue cBeneHus o
xJjiope, 6pome, prope u ione. [I[pumeHeHre raloreHoB U UX COSIUHEHUI B HAPOTHOM XO3SHCTBE.

Cepa. CrpoeHue atoma, aJljIOTPOIKsS, CBOMCTBA U IPUMEHEHHE POMOMUECKOM cepbl. OKCHIbI
ceppl (IV u VI), ux mnonydenue, coiictBa u mnpumeHeHHe. CepHas KUCIOTa M €€ CONHU, HX
NpUMEHEHHE B HAapOAHOM xo3siicTBe. KauecTBeHHas peakinust Ha cyiabdar-uoH. IIpon3BoncTBO
CEPHOIl KUCIIOTHI.

A3zot. CrpoeHHe aTOMa U MOJIEKYJIbI, CBOMCTBA IPOCTOr0 BELIECTBA. AMMMAK, CTPOEHUE,
CBOICTBa, moNyueHue u npumeHenue. Conu aMMOHHUSI, UX CBOMCTBA M npuMeHeHue. OKCHIbI a30Ta
(I) u (IV). A3oTHast KHCIIOTa, €€ CBOMCTBA M MpuMeHeHHe. HuTpaTbl U HUTPUTHI, TIpodemMa uX
COJIEp>KaHUs B CENIbCKOXO03SUCTBEHHON MPOAYKIIMH. A30THBIE yI0OpEHHUSI.

d®ochop. Crpoenue aroma, amIOTpoOmus, CBOWCTBa Oermoro M kpacHoro ¢ocdopa, ux
npumenenne. OcHOBHBIE coenuHeHus: okcun docdopa (V) u oprodhocdopHas kucnora, Gocdatsl.
dochopHbie ynoOpeHus.

Yraepon. CrtpoeHue aToma, ajsIOTPONHs, CBOWCTBA MoAu(UKaiui, mpuMeHeHue. OKCUabl
yraepoaa (II) u (IV), ux cBoiictBa u npuMenenue. KapboHaThl: KaJbIIUT, COMIa, MOTAI, X 3HaYEHUE
B IIPUPOJIE U )KU3HU YEJIOBEKA.

Kpemuuii. Ctpoenue atoma, KpUCTAUIMYECKUN KPEMHMH, €ro CBOICTBA U NPUMEHEHHE.
Oxcun kpemuus (IV), ero npupoaasie pasHoBUAHOCTH. CHUIMKAThl. 3HAUE€HHE COSIMHEHUI KpeMHUs
B JKUBOM M HEXUBOH npupoe. [IoHATHE 0 CHIIMKAaTHOM MPOMBIIIIIEHHOCTH.

Jemoncrpanuu. O6pa3ipl rajJoreHoB — MPOCTHIX BelecTB. B3anMoeiicTBUe rajJoreHoB ¢
HaTpueM, aJloMHHHEM. BpITecHeHHe XxJjiopoM Opoma WM HWoAa U3 PACTBOPOB HUX COJIEH.
B3aumopneicTBue ceppl € MeTajllaMH, BOJOPOJAOM M  KHCIOpoZoM. Bzammonelictehe
KOHILEHTPHUPOBAHHON a30THOM KHUCIOTHI ¢ Mebto. [loruiomnenre yrieM pacTBOPEHHBIX BELIECTB WIIH
ra3oB. BoccranoBnenue Meau U3 ee okcuaa yriaem. OOpasibl IPUPOIHBIX COSIUHEHHUH XJI0pa, Cephl,
dbocdopa, yraepona, kpemHus. OOpasibl BaXHEHIIUX JUIsI HAPOJHOTO XO3SHCTBAa Cyiab(}aTos,
HUTPATOB, KapOoHATOB, pocaToB. OOpa3Ibl CTEKIIa, KEPAMHUKH, IEMEHTA.

Jlabopamopuwtit onvim Ne 20 Ilonyuenue u pacnosunaganue 6000pooa.
Jlabopamopnuwtit onvim Ne21 Hccnedoganue nogepxHOCMHO20 HAMANCEHUSL BOObL.
Jlabopamopuwtit onvim Ne 22 PacmeopeHue nepmaneanama Kaaus uiu MeoHo2o Kynopoca 6 80ooe.
Jlabopamopnutit onvtm Ne 23 ['uopamayus obeszeodicennozo cyavpama meou (11)
Jlabopamopnwtii onvim Ne24 H3zecomosnenue 2uncogo2o omnedamxa.
Jlabopamopnutit onvim Ne 25 O3naxomienue ¢ Koanekyuetl 6b1mosvix Guibmpos.
Jlabopamopubwtit onvim No26 O3naxomieHue ¢ coCmagom MUHepaIbHOU 800bl
Jlabopamopnutii onvim Ne 27 Kauecmeennas peaxyust Ha 2an02eHUO- UOHDL.
Jlabopamopuwtit onbim Ne 28 Ilonyuenue, cobupanue u pacno3Hasanue KUciopood.
Jlabopamopnutii onvim Ne 29 ['openue cepvl Ha 6030yxe U 8 KUCTIOPOOe.



Jlabopamopuwtit onvim Ne 31 H3zyuenue ceoticme ammuaxa.
Jlabopamopuutii oneim Ne32 Pacnosnasanue conel aMMOHUSL.
Jlabopamopuwtit onvim Ne 33 Ceoticmea pazoasieHHOU a30MHOU KUCTOMDbI.
Jlabopamopnubwtit onbim Ne 35 Pacnosznasanue gpocghamos.
Jlabopamopnutii onvim Ne 36 ['openue yens 6 kuciopooe.
Jlabopamopuwtit oneim Ne 37 [lonyuenue, cobupanue u pacnosHaganue YeieKucio2o 2aasd
Jlabopamopuwtit onvim Ne 38 Ilonyuenue y20ubHOU KUCIOMbL U U3YYEHUE €€ CBOUCME.
Jlabopamopubwtit onvim Ne 39 [lepexoo kapbonamog 6 cuopoxkapooramui.
Jlabopamopnuiit onvim Ne 40 Pacnosnasanue 2uopoxapooHamos.
Jlabopamopnwtii onvim Ne 41 [lonyuenue kpemHuegou KUCIOmMyl U U3YUeHUe e€ CEOUCME.
KonTtpouabsnas padora Ne 2 3a 1 nonyrozaue.
KonTpoabHasi padora Ne 3 «HemeTauibl U UX COEAUHECHUS».
IIpakTnuyeckass padora Ne 3. PemeHue skcnepuMeHTaNIbHBIX 3amad mo Tteme «lloxrpymma
KHCIIOpO1a»
IIpakTnyeckas padora Ne 4. PemeHue skcnepUMeHTalbHbIX 3a1a4 1o teme «lloarpynna asora u
yriaepoia»
KonTpoabsHasi padora no teme «Hemerasmib».
Tema 4. HayanbHble cBeleHUsI 00 OPraHMYecKHX coeTnHeHusix (3 yaca)

BemectBa oprannyeckue ¥ HEOpraHMYECKHE, OTHOCUTEJIBHOCTh 3TOTr0 MOHATUA. [IprunHbl
MHOTroo0pasusi yriepoAHbIX coequHeHuH. Teopus CTpOEHUs OpraHWYECKUX coequHeHudl A. M.
byrneposa.

IIpenensHble yraeBogopoasl. CTpoeHue MoJeKybl MeTaHa. IIoHsATHE O rOMOJOrMYEcKOM
psne. U3oMepus yriaepoJHOro ckeiera. XMMHYECKUE CBOMCTBA aJIKAHOB: PEaKIUsA TOPEHUs, 3aMelle-
HUS, JeruapupoBanue staHa. [IpumMenenue merana.

HenpenenbHble yriaeBomopoAbl. OTHUIEH KaK pPOAOHAYaJIbHUK TOMOJIOTMYECKOrO psijia
aJIkeHOB. J[BoiiHas CBs3b B MoJjieKyse 3TuaeHa. CBONCTBA ATUJIEHA: peaKUi IPUCOEIUHEHUS BOJBI.
Peakuuu nonumepuszanuu stuieHa. [lonusTuieH u ero 3HaueHue.

[TonsiTne O mNpenenpHBIX OAHOATOMHBIX CIMpPTaX Ha NpPHUMEpax METaHoJa M 3TaHOJA.
TpexaToMHBIN CIUPT — IIIMLEPHH.

[lonatue 00 anpaeruaax Ha NpuUMepe YKCYycHOro ampjeruga. OKucieHue anbleruja B
KHCJIOTY.

OnHOOCHOBHBIE NpeJeNbHble KapOOHOBBIE KHUCIOTHI Ha NpUMeEpEe YKCYCHOM KucCIOoThl. Ee
CBOMCTBA U IPUMEHEHUE.

Peakuuu sTepudukanuy U MOHATHE O CHOXKHBIX 3dupax. JXKupbl Kak cioxHble 3(QUpbI
[NIMLEPUHA U KUPHBIX KUCIIOT.

[lonatne 00 aMUHOKHMCIOTaX Kak aM(pOTEpHbIX OpPraHWYECKHX BellecTBax. Peakuuu
MOJINKOHJEHCAUU. benku, ux cTpoeHue u 61Moaorudeckast pob.

[Tonatue o6 yrineBomax. I'moko3a, ee cBoiicTBa W 3HayeHue. Kpaxman u nemmronosa, ux
Ounosoruueckas pob.

JeMoHcTpanuu. Mojenn MOJIEKyl METaHa M JIPYrux YIJIEBOAOPOJOB. Bzammonelicteue
STWJIEHA C pPacTBOPOM IepMmaHraHata kaiaus. OOpasupbl 3TaHOJa, ITUICHTIUKONS M TJIMLEpHUHA.
KauecTBeHHast peakiysi Ha MHOroaroMHble crnupThl. OKHCIEHHE YKCYCHOM Kucnotel. [lomydenne
YKCYCHO-3TUJI0BOTO 3Qupa. OMbuIeHuE )upa. JJokazareabcTBO HaMM4Ks (QYHKIMOHAIBHBIX TPYII B
pacTBopax aMHHOKUCIOT. KadecTBeHHas peakuuss Ha Kpaxmai. L[BeTHble peakiuu OEIKOB.
B3aumopeiicTBue IoKo3bl ¢ aMMHAaYHBIM PacTBOpPOM okcuja cepedpa. ['openue 6enkoB (mepctu
WJIN ITUYBUX NIEPHEB).

Jlabopamopnvie onvimor: Nedl. V3roToBieHne MoneNeld MOJEKYN yriIeBOAOPOaoB. Ne 42.
CaoiictBa rnunepuna. Ne 43 Bzaumogeiictue rimoko3sl ¢ ruapokcuoM menu (1) 6e3 nHarpeBanus u
¢ HarpeBanuneM. Ne 44. BzaumoeiicTBIE Kpaxmaiia ¢ HOJI0M.



Tema 5. IIpoeKkTHas 1eATEJBLHOCTH 00yUYaommXxcs (2 yaca)

Xumus 1 kKocMoc. Xumus cracaet npupony. Coznanue flesh-anmmanmii mo reme
"[lepciekTUBBI pa3BUTUA XUMHUH"

Tema 6. O0001IeHMe 3HAHMI 110 XUMHH 32 Kypc 0CHOBHOI mKoJibI [Toaroroska k OI'9 no

XHUMHUH.
(8 uaco)

[lepuonuueckas cucrema XuMHYecKux 3yiemMeHTOB JI[.M.MenneneeBa M mnepuOAMYECKHI 3aKOH.
B3anMocBs3p cTpoeHHe M CBOWCTB BemiecTB. [IpocTeie m crokHble BemecTBa. Kimaccudukarmus,
HOMEHKJIaTypa ¥ CBOWCTBAa HEOPTaHMYECKHX BEHIECTB [ €HeTHYECKHE PsAIbl METaula U HeMeTalla.

Buapl XuMuyeckux CBA3€H U THUIBI KPUCTAJUIMYECKUX PEIIECTOK. B3auMOCBS3b CTPOCHUS U CBOMCTB

BCIICCTB.

XMMHYECKUX PEAKIIUH.
Kourpoabsnas padora Ne 5 T'onoBast koHTposbHast paboTa 32 Kypc XMMHUH OCHOBHOMW HITKOJIBI.

Knaccupukanus XUMUYECKUX peakUMid 10 pa3iMyHbIM IpU3HAKaM.

CxkopocTb

3. Temaruueckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJINYIECTBA YaC0B, OTBOAUMBIX HA

OCBOCHHE KAKI0H TEeMBI.

8 ki1acc (68 yacoB)

Ne Ha3zBanue TemMbI KoaunuecTBo M3 aux
ILIL 4acoB KoauuecTBo KoauuectBo | KoanyecTBo
o01Iee HA JacoB 4acoB 4acoB
TEMY KOHTPOJIbHBIX | MPaKTHYECK TeOpHuH
pador ux pador
1. | Beenenue 6 - 1 5
2. | ATOMBI XUMHYECKUX 10 1 - 9
3JICMEHTOB
3. | IlpocTeie BemecTBa 7 1 - 6
4, | CoenuHeHHs 14 1 2 11
XUMHUYECKUX
3JICMEHTOB
5. | U3meHeHus, 11 1 - 10
MPOUCXOISIINE C
BEIIIECTBAMM
7. | PacTBOpeHue. 20 1 1 18
PactBopsl. CBolicTBa
pacTBOpOB
Hroro 68 5 4 59




9 kaacc (68 yacoB)

Ne Ha3Banue TeMbl KoauuecTBo W3 aux
ILII. JacoB o01ee Koau4yecTBoO KoaudecTBO KoauuectBo
Ha TeMy JacoB JacoB JacoB
KOHTPOJIbHBIX | MPAKTHYECKHX TeopuHU
padoTr padoTr

1. | O0masn 10 1 9
XapaKTepPUCTHKA
XUMHYECKHUX
3JIEMCHTOB U
XUMHYECKHUX
peaKuHuii.

2. | Metamnsl 17 1 1 15

3. | Hemeramnsl 28 1 3 24

4. | Opranmueckue 3 3
COECUHEHMUS

5. | IlpoexTHas 2 2
JIeITEILHOCTh
00yJaronmxcs

6. | O0oOLEeHne 3HAHNI 8 1 7
10 XUMHH 32 KypC
OCHOBHOM IIKOJIBI
HTroro 68 4 4 60

Ouenka «5»:
* OTBET MOJHBIA U MPaBUJIbHBIN HA OCHOBAaHUU W3YUYEHHBIX TEOPHIl;

* MaTcpural U3JI0KCH B onpeneneHHoﬁ JIOTHYECKOMN MMOoCJICA0BATCIIBHOCTH, JIUTCPATYPHBIM A3BIKOM;

* MaTcpuall U3JIOKCH B 0Hp€I[CJ'ICHHOI71 JIOTHYECKOM MMOCICA0BATCIBHOCTH, IIPHU 3TOM AOMYIICHBI ABEC-

4. Kputepum onleHUBAHHS.
OneHKa YCTHOI0 OTBeTa

* OTBET CAaMOCTOSITEILHBII.
Ouenka «4»:
* OTBET MOJHBIM U MPAaBUIBHBINA HA OCHOBAHUH U3YUYEHHBIX TEOPHil;

TPH HECYIIECTBEHHBIE OMIMOKH, UCTIPABICHHBIE TTO TPEOOBAHUIO YUUTEIS.
Ouenka «3»:

¢ OTBCT HOJ'IHBIfI, HO TIpH 5TOM JOITYHICHA CYIIIECTBCHHAA OIIMOKA MK OTBET HeHOHHLIﬁ, HECBS3HBIN.

Ouenka «2»:

¢ IIpu OTBCTC 06Hapy'}KCHO HCIIOHUMAHUEC YyYalllUMCAd OCHOBHOTI'O COACPIKAHUA yqe6Horo MaTcpHrajia
W JOIMYHICHBI CYIICCTBCHHBIC OH_II/I6KI/I, KOTOPBIC y‘-IZtHIHfICS[ HE MOXET UCIPAaBUTh IIPHU HABOJAIINX

BOIIPOCAX YUUTETIS.
Ouenka «1»:

* OTCYTCTBUC OTBCTA.

OneHKa NHCLMEHHBLIX pa0oT (MPaKTHYECKHX PadoT)

0uem<a IKcnepumernmaibHoblX yMEHllﬁ




OI.[GHKa CTaBUTCA HAa OCHOBAHUU Ha6J'IIOI[eHI/I}I 3a yHalluMHCA U TUCbMCHHOI'O OTUCTA 3a pa60Ty.

Ouenka «5»:

* pa60Ta BBITTIOJIHCHA IMOJIHOCTBIO U MTPAaBUJIBHO, CACIAHbI ITPABUJIbHBIC HaGHIOI[eHI/ISI U BBIBOJbI,

* SKCHEPUMEHT OCYIIECTBICH IO IIaHy C y4YeTOM TEXHHKH OE€30MaCHOCTH M TpaBHI palbOTHI ¢
BEILIECTBAMH U 000PYIOBAHUEM;

* TPOSBIICHBl OPraHU3AIMOHHO-TPYIOBbIE YMEHHS (TIOACPKUBAIOTCA YHCTOTAa PabOYero Mecra |
MOPSIIOK HA CTOJIe, SKOHOMHO HCIOJIB3YIOTCSl PEaKTHBBI).

Ouenka «4»:

* pa60Ta BBITIOJIHCHA IMPAaBUJIBHO, CACJIAHBbI IMPABUJIBHBLIC Ha6JHOI[CHI/ISI U BBIBOABI, HO IIPpU 3TOM
OKCIIEPUMEHT MNPOBEJCH HE MOJHOCTHIO HJIM JOMYIIEHBl HECYIIECTBEHHBIE OMIMOKH B pabore ¢
BEILIECTBAMH U 000PYI0OBaHUEM

Ouenka «3»:

* pa60Ta BBITTIOJIHCHA ITPAaBUJIBHO HEC MCHEC UCM HAIIOJIOBUHY HJIM JOIMYHICHA CYIICCTBCHHAA OH_H/I6Ka B
XO/Ie DKCIIEPUMEHTa, B OOBSICHEHHH, B O(QOPMICHHUH pabOThl, B COOIIONCHUU TPABHI TEXHUKU
O0e3omacHocTH Tpu paboTe ¢ BemecTBaMH M 000pyIOBaHHMEM, KOTOpasi UCHPABISAETCS II0
TpeOOBaHMIO YUHUTEIIS.

Ounenka «2»:

 JomymieHbl ABe (M Oojee) CYIIeCTBEHHBbIE OIIMOKM B XOJ€ JKCIIEPUMEHTa, B OOBSICHCHHHU, B
oopmiieHHH pabOThI, B COOJIOACHUH TIPABHJI TEXHUKH 0E30MIACHOCTH MPH PabOTe C BEIIECTBAMH U
000pyIOBaHUEM, KOTOPBIE yUYaIlUiics HE MOXKET HCIPABUTh AaXKe MO TPEOOBAHUIO YUUTEIIS.

Ounenka «1»:

* paboTa He BBINOJIHEHA, Y YYaIllerocs OTCYTCTBYIOT AKCIIEPUMEHTAIbHBIC YMEHHUSL.

2. Ouyenka ymeHnuii peuiams IKCnEPUMEHMAIbHbBLE 3A0a4U

Ounenka «5»:

* [JIaH PEIICHMSI COCTABJICH IIPABHIIBHO;

* MPaBUJILHO OCYIIECTBIICH MO00P XUMUYICCKUX PEAKTHBOB B 000PYIOBAHHSI,

* JIaHO TOJIHOE OOBSICHEHHE U CAETaHbI BEIBOIEI.

Onenka «4»:

* IJIaH PEIIeHHs] COCTABIIEH MIPABUIIBHO;

* TIPaBHJILHO OCYIIECTBIICH IMOJA00P XUMHUYECKUX PEAKTUBOM M OOOPYIOBAHUS, IIPU ITOM JIOMYIIICHO
He 6oJiee IBYX HECYIIECTBEHHBIX OIIHOOK B 0OBSICHEHUH U BHIBOJIAX.

Onenka «3»:

* IJIaH PEIIeHHsI COCTABIIEH MIPABUIIBHO;

*TIPaBHJILHO OCYIIECTBIICH MOJ00p XHMHUYECKHX pPEaKTHBOB W OOOpYIOBaHWs, HO JOITyIICHA
CylLIECTBeHHasl OIIMOKa B 0ObSICHEHUH U BBIBOJAX.

Onenka «2»:

e jJomyiieHsl aBe (1 Ooyiee) OMMOKM B TUIaHE pPEIICHHs, B MOA00pPE XMMUYECKUX PEaKTHBOB H
00opyoBaHusl, B OOBSICHCHUH U BBIBOJIAX.

Onenka « 1 »:

* 33/1a4a HE PEIcHa.

3. Ouyenka ymeHuil pewianms pacuenHole 3a0a4u

Onenka «5»:

* B JIOTHYECKOM PACCYXJICHUH U PEIICHUH HET OIMMUOO0K, 33a/1a4ya PeIIeHa PallHOHAIBHBIM CIIOCOO0M.

Onenka «4»:

*B JIOTMYECKOM PAacCy>KJI€HUM M pEHIeHUH HeT CYUIECTBEHHBIX OIIMOOK, HO 3ajJaya peuieHa
HEpaIMOHAIBHBIM CIIOCOO0OM HITH JOMYIIEHO He 00iee IBYX HECYIIECTBEHHBIX OIITHOOK.

Onenka «3»:



*B JIOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIIMOOK, HO JIOMYIICHA CYIIIECTBEHHAs OIINOKa B
MaTEeMaTHYECKHUX pacyeTax.

Onenka «2»:

*MIMEIOTCS CYIIIECTBCHHBIC OIIMOKH B JIOTHYSCKOM PACCYXKJICHHH U B PCIICHUH.

Onenka «1»:

*OTCYTCTBHE OTBETA Ha 3aJ[aHMeE.

4, OuenKa nUCbMEHHbIX KOHMPOJIbHBIX padom

Onenka «5»:

*OTBET IOJIHBIA U IPABHIIBLHBIN, BO3MOKHA HECYIIIECTBECHHAS OIIKOKA.

Onenka «4»:

*OTBET HEMOJHBIA WM JOIYIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OINOOK.

Ounenka «3»:

*paboTa BHINIOJIHEHA HE MEHEE YeM HAIOJOBHHY, JOIMYIICHA OJHA CYIIECCTBEHHAS OIIMOKA U MPU STOM
JIBE-TPHU HECYIICCTBCHHBIE.

Onenka «2»:

*paboTa BBIMOJIHCHA MEHBIIIC YeM HAIOJIOBUHY HIIH COJEPKUT HECKOJIBKO CYIICCTBEHHBIX OIIHOOK.

Onenka «1»:

*paboTa He BBITOJIHEHA.

[Ipu olICHKE BBIMOJHEHUS TMCHBMEHHONW KOHTPOJIBHON pabOThl HEOOXOJAUMO YUUTHIBATH TPEOOBAHUS
eAMHOro oporpadpuueckoro pexxuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTHPYET MPEIIICCTBYIONIUE TIPU BHICTABICHUU

OTMCTKH 3a YCTBCPTh, IOJIYTOAUC, T'O.






