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Pabouas nporpamma
IO XMMHUH C UCII0JBb30BaAaHUEM oﬁopmeBa}mﬂ HEeHTpa «Touka pocTa»
9 kJaace

PaGouas mporpamma no yueoHomy npeametry «Xumus» s 9-ro kjacca
Jannas mporpamma paccuntana Ha | rox (35 yueOHbix Hemenb). OOmiee umcio y4eOHBIX 9acoB B 9-m
kiacce — 70 (2 yaca B HEJICIIO).

MHNOACHUTEJIBHASA 3AITUCKA
Pabovas mporpamma mo ydueOHOMY MpeaMery «Xumus» s oOydaronmxcsi 9-ro kiacca pazpaboTaHa B
COOTBETCTBUH C TPEOOBAHUSAMH JOKYMEHTOB!
@enepanbHblif 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny;

[Mpukaz MwunaOOpHayKH oT 17.12.2010 Ne 1897 «OO6 yrtBepxacHuu (eaepaibHOr0 TOCyIapCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHIapTa OCHOBHOTO 00IIeT0 00pa30BaHUM;

[Mpukaz MwunoOpuaykun ot 30.08.2013 Ne 1015 «O6 yrBepxkaenun Ilopsinka opraHuzammu U
OCYILIECTBJIEHUSI 00pa30BaTEIbHON NEATENIBHOCTH MO OCHOBHBIM 00IIe00pa3oBaTeNbHbIM IpOorpaMmMaM —
o0pa3oBaTeNbHBIM TMPOTpaMMaM HavaJbHOTO OOIIEero, OCHOBHOTO OOIIETO0 H CpPEIHEro OoOImero
00pazoBaHUs»;

Xumus. Ilpumepnbie pabGoune mnporpammsbl. Ilpeamernas nuuusg yde6HukoB O.C. T'abpuensna, W.T.
OctpoymoBa, C.A. CnaakoBa. 8§ — 9 xmaccel: yueb. mocobue mnsi obmeoOpazosat. opranuzammii / O.C.
INabpuensin, C.A. Cnankos. — M.: IIpocBeienue,

[Iporpamma paspaboTtaHa B cooTBeTCTBUHU ¢ ydeOHbIM maHomM MOY COI c.IlpearopHoe mist ypoBHS
OCHOBHOTO 00111ero 00pa3oBaHus C HUCIOJIb30BAHUEM COBPEMEHHOTO 00O0PYAOBAHUS IIEHTPA €CTECTBEHHO-
HaydHOW M TEXHOJIOTMYECKOW HampaBieHHOCTH «Touka pocra»y. Ha 0aze mentpa «Touka pocTay
obOecnieunBaeTcs peanusals o0pa30BaTeIbHBIX HPOrPaMM E€CTECTBEHHO-HAYYHOW M TEXHOJOTHYECKOMN
HaIpaBJIEHHOCTEH, pa3paOOTaHHBIX B COOTBETCTBUU C TpPeOOBAHUSIMH 3aKOHOJATEIhCTBA B cdepe
oOpa3oBaHus U ¢ y4ETOM pekoMeHAanuii OenepalibHOTO oreparopa yueOHOro npeamera «XuMHs.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS YYUEBHOI'O IPEJIMETA
[Ipennaraemas paboyast mporpaMMa 1Mo XMMHH PAaCKpPhIBACT BKJIAJ y4EOHOrO MpeaMeTa B JOCTHKEHHE
1eJeil OCHOBHOTO 0O0I1Iero 00pa30BaHus U OMpeeNaeT BaXKHEHIIINE CO/Iep>KaTeNbHbIC JIMHUU MPEAMETa:
e «Bewecmso» — B3aMMOCBS3b COCTaBa, CTPOCHHUS, CBOMCTB, MOJIy4EHUS W NMPUMEHEHUs BEIIECTB U

MaTCpuralioB;

o  Xumuueckuil A361K» — OIEPUPOBAHHUE CUCTEMOH BaKHEHIIMX XUMHUYECKUX NOHATHUH, BiIaJeHUE
XMUMUYECKOH HOMEHKJIATYpO M CHUMBOJHMKOW (XMMHYECKUMHU 3HaKaMu, QopMmyaamMH M|
YpaBHEHHUSIMN);

o «Xumus u otcusHvby — COONIOJEHUE TNPaBUII XMUMHYECKOH O€30MacHOCTH IMpH OOpalleHuHn c
XMMUYECKUMU BEIIEeCTBAMH U MaTepHajlaMy B TIOBCETHEBHOM )KM3HU U Ha TIPOU3BO/ICTBE.

Kypc opueHTHpoBaH Ha OCBOEHUE 00YYaIOIIMMHCS OCHOB HEOPraHMUECKOW XMMHHU U KPaTKOe
3HaKOMCTBO C HEKOTOPBIMH MOHATUSAMHU U O0BEKTaAMU OPraHUYECKOM XUMMUU.

B conepxatenbHON MHUUN «Bewecmeaoy pacKpbIBaeTCsl yueHHE O CTPOSHUN aTOMa U BEIleCTBa, COCTAaBe
U K1acCU(UKAIMM XMMUYECKHX BEILECTB.

B conepxxarenbHOM NMHUM «Xumuyeckas peakyus» PacKpbIBAETCS yUEHHE O XMMHMUYECKHX IMPOLECCaX:
KJaccu(UKaUsd XUMHUYECKUX pEakUMid ¥ 3aKOHOMEPHOCTH WX MPOTEKaHMs; KadecTBEHHas U
KOJIMYECTBEHHAs! CTOPOHBI XMMUYECKHX MPOLIECCOB (pacueThl 0 XUMUYECKUM (OopMyJiaM U YpaBHEHHUSIM
XUMUYECKUX PeaKIuii).

B conepxarenbHOl nMuHUM «Xumuueckuii A361k» GOPMUPYIOTCS YMEHHUS yJallIUXCsl Ha3bIBAaTh BEILECTBA
no ¢opMmynaM M COCTaBIATH (GOPMYNIbl IO HMX Ha3BaHHUIM, 3alMChIBATh YPAaBHEHUS peakuud U
XapaKTepu30BaTh UX, PACKPBIBATh WH(OPMAIMIO, KOTOPYIO HECET XMMHUYECKas CHMBOJHUKA, B TOM YHCIIE


https://vip.1zavuch.ru/%23/document/99/902389617/
https://vip.1zavuch.ru/%23/document/99/499044345/

BbIpakeHHas U B Tabauunoii popme (IICXD .. MenneneeBa, Tabiauiia paCTBOPIMOCTH BEILIECTB B BOJE);
UCIOJBb30BATh CHUCTEMY XWMHUYECKHX TMOHATUH IS ONHCAHUS XUMHUYECKHX OJIIEMEHTOB, BEIIECTB,
MaTepHAJIOB U IPOIIECCOB.

B conepxarenbHOM NMUHUM «Xumusa u J#Cu3HbY PaCKPBIBAIOTCS JIOTUYECKHUE CBSI3M MEXIY CBOMCTBaMH,
NPUMEHEHHEM, IOJIydeHHEM BEIIECTB B JIA0OPATOPHBIX YCIOBHAX W Ha TMPOU3BOJICTBE; (POPMHPYETCA
KyJIbTypa 0€301MacHOr0 U 3KOJOTHYECKH IPAMOTHOTO 00paIeH s ¢ XHMHUYECKUMHU 00bEKTaMHU.

B kypce 3HaumTenbHAas PONb OTBOJUTCS XMMHUYECKOMY OSKCHEPUMEHTY: TPOBEACHUIO MPAKTUYECKUX
paboT u abOPaTOPHBIX ONBITOB, (DUKCAIMHM M AHAINU3Y MX PE3YyIbTAaTOB, COONIOACHUIO HOPM M TPABUII
0e301macHO# paboOThl B XUMHYECKOM KaOWHETE.

Peanmzanus nmporpaMMel Kypca B poriecce 00ydeHHs ITO3BOJIUT 00YyJaIONIMMCS TOHATH POJIb M 3HAYCHUE
XHMUHU CPEIH JPYTHX HAyK O TPUPOAE, T.€. PACKPBITh BKIAJ XUMHH B (OPMHPOBAHHE IIEIOCTHOCTH
€CTeCTBEHHO-HAYYHOW KapTHHBI MUPA.

Pe3yabTaThl H3yueHusi xumuu B 9 Kiiacce

[lo 3aBepuieHMHM Kypca XMMHHM Ha 3Taleé OCHOBHOIO OOIIEro oOpa3oBaHUs BBIMTYCKHUKH OCHOBHOM
IIKOJIBI JIOJDKHBI OBJIAJIETh CIEIYIOUIMMH PE3yTbTaTaMu:

JIn4HOCTHBIE pe3y/IbTaThI:

Oc6oenue CBOEW DSTHUYECKON MPUHAIICKHOCTH, 3HAHWE HCTOPUM XUMHH W BKJIAJa POCCHUCKOM
XAMUYECKON HAYKH B MHPOBYIO XUMUIO; (hopmuposanue OTBETCTBEHHOTO OTHOIICHUS K TIO3HAHHUIO XHMHM;
TOTOBHOCTH W CHOCOOHOCTH Y4YalIMXCsl K CaMOPa3BUTHIO M CaMOOOpa30BaHMIO HAa OCHOBE HM3YYE€HHBIX
(haxTOB, 3aKOHOB W TEOPUH XMMHHU; OCO3HAHHOTO BBHIOOpA M HOCHpPOEHUe WHIAWBHIYAILHOW TPaeKTOPHH,
dopmuposanue 1EIOCTHON €CTECTBEHHO-HAyYHOW KapTUHBI MHUpPA, HEOTHEMIIEMOW YacThIO KOTOPOH
SBIISICTCSI XUMHUYECKasi KapTHHA MHpPA; 061adeHue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTHKH, B TOM YHUCIIE M XUMHUYECKUM; 0C80€HUe COIMAITBLHBIX HOPM,
MPaBHJI TTOBEICHUS, PoJiel U (OPM CONMANBHON )KM3HH B COIIMyME, TIPUPOJE M YaCTHOW JKU3HM HA OCHOBE
HKOJIOTUYECKOH KyJIbTYphl W 0O€301acHOr0 OOpalleHus ¢ BEMIeCTBAMH W MaTepHualamu;, ¢hopmuposanue
KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTM B OOIIEHHH CO CBEPCTHMKAaMU U B3pOCIBIMH B IpOLECCe
00pa3zoBaTebHOM, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-HCCIEA0BATEIbCKOM, TBOPUYECKOW M APYTUX BHUIOB
NEeSITEeNIbHOCTH, CBSI3aHHBIX C XUMHEH.

MeTtanpeaMeTHbIe pe3yJibTaThI:

Onpeodenenue 1eneir COOCTBEHHOTO 00y4EHHMS, IOCTAaHOBKA U (OPMYIIMPOBAHKE IS C€0sl HOBBIX 3a/1ay;
niaanupoeanue MyTel NTOCTHKEHUS KEIaeMOTo pe3yibTaTa OOydyeHHUs XMMHUHM KaK TEOPETHYECKOTo, TaK U
AKCIEPUMEHTAJILHOTO XapaKTepa; COOMHeceHue CBOUX JIEUCTBUI C IUIAHUPYEMBIMH pe3ylibTaTaMH,
ocyujecmeienue KOHTPOJSL CBOEH [EATENIbHOCTH B MpOIecce TOCTKEHHUS pe3ylbTara, onpeodeieHue
Croco00B JICICTBUI IPHU BBIMOTHEHUU J1a00PATOPHBIX U MPAKTUYECKUX PAOOT B COOTBETCTBUU C MpaBUIIaMU
TEXHUKH O€30I1aCHOCTU; OnpedenenHue NCTOUYHUKOB XUMHUYECKOW MHGpopManuu, €€ MOoJydeHHe U aHallu3,
co3gaHue  HMHGPOPMAIMOHHOTO  MPOAYKTa M €ro  Ipe3CHTalus; UCHOIb306aHUe  OCHOBHBIX
MHTEJUICKTYaJbHBIX ONEpaluMid: aHalu3a M CHHTE3a, CPaBHEHMS M CHUCTeMaTh3aluu, O0O0OIIeHUA WU
KOHKPETHU3aLlUH, 6blsA6/1eHUe TIPUINHHO-CIIEICTBEHHBIX CBS3EH U MOCTPOCHUE JIOTUYECKOTO PACCYKICHUS U
YMO3aK/IIOUEHUsl Ha MaTepuaie eCTECTBEHHO-HAYyYHOTO COJCpXKaHHs; yMeHue CO3[aBaTh, NMPUMEHATH U
MpeoOpa3oBbIBATh 3HAKH B CHMBOJIBI, MOJICIM U CXEMBI JJISl PElIeHUs] yUeOHBIX M MO3HABATEIbHBIX 3ajay;
dopmuposanue u pazeumue >KOIOTUYECKOTO MBINUICHUS, yMeHUe TPUMEHATH €ro B IO3HABATENBHOM,
KOMMYHHKATHBHOM COIMANIbHOM MpakTUKe U MPOPEeCcCUOHANBHON OpPHEHTALUU; 2eHepuposanue WUIei u
oTpeJieNieHUue CPeICTB, HEOOXOIUMBIX JJISl UX pealli3allHH.

IIpeaMeTHbIe pe3y/abTaThI:

Ymenue 0603Ha4aTh XMMHUYECKHE 3JIEMEHTBI, Ha3bIBaTh X U XapaKTepU30BaTh HA OCHOBE MOJIOKEHUS B
[1CX3; xiaccupuuMpoBaTh MPOCTHIE U CIOXKHBIE BEIIECTBA; XapaKTEPU30BaTh CTPOSCHHE BEIECTBA — BUbI
XUMUYECKUX CBSA3EH M THIBI KPUCTAUNIMYECKUX PEIIETOK; (POPMYINPOBATh OCHOBHBIE XUMHUH: OCTOSHCTBA
COCTaBa BEILIECTB MOJIEKYISIPHOTO CTPOEHHUS, COXPAaHEHHsI MacChl BEILECTB, 3aKOH ABOTrajpo; ONUCHIBATH
KOPPO3HIO METAIOB U CHOCOOBI 3allIUTHI OT HEe; MPOU3BOAUTh XUMUYECKHE PacyeThl C MCIOJIb30BAHUEM



MOHATHI «MAacCOBasi IOJIs BEIIECTBA B CMECH» «KOJIMYECTBO BEIECTBAY, «MOJISPHBINA 00BeM» 10 popMyaam
U YPABHEHUAM PEaKLUMN.

Dopmynuposanue W3y4YCHHBIX TOHSATUN, TEPUOJUYECKOTO 3aKOHA, O0O0BACHEHUe CTPYKTYpbl U
unpopmanuu, kKoTopyto HeceT [ICXD, packpvimue 3Ha4eHUs IEPUOANIECKOTO 3aKOHA.

Onpeodenenue o GopMyiaM cocTaBa HEOPraHMUECKUX U OPTAHMUYECKUX BEIIECTB, BAJICHTHOCTH aTOMOB
XUMHUYECKUX DJIEMEHTOB WJIM CTEIICHU UX OKHCIICHMS; MPU3HAKOB, YCIOBUU MPOTEKAHUS U IMPEKpaIICHUs
peaKIMii; M0 XMMHYECKHUM YPaBHEHUSAM IMPUHAJUICKHOCTH PEAKIMI K OMpPEACTICHHOMY TUITY WJIM BHIY; C
MMOMOIIBI0 KAYECTBEHHBIX PEaKIHUi XJIOPHI-, Ccylbdar- u KapOOHAT-aHMOHOB M KaTHOHA aMMOHHS B
pacTtBope.

Ilonumanue vapopmanyy, KOTOPYIO HECYT XUMHUYECKUE 3HAKH, (DOPMYIIBI, YpaBHECHUSI.

Cocmasnenue HoOpMyll OKCHIIOB XHUMHYECKHX JJIEMEHTOB M COOTBETCTBYIOIIMX WM THIPOKCHUIOB;
MOJIEKYJIIPHBIX YpaBHEHUN XMMHYECKUX PEAKIMH, MOITBEPKAAIONIMX OOIIHe XUMUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTraHWYECKUX BEIIECTB U OTPAKAIOIIUX CBS3H MEXKTY KJIacCaMu COCAMHEHUM.

COIJEPKAHUE YYEBHOI'O ITPEJIMETA
OO0ydeHne XUMHH peaJn3yeTcs M0 CIEAYIOUM pa3jiesam:

IMoBTOpEeHUE U 00001IEHNE CBeAeHUIT IO Kypcy 8 Kiacca. Xumuueckue peakuuu (5 1)

bunapnsie coeauHenus. OKcuabl cojieoOpasyrolne U HecojeoOpasyronme. ['uapokcuIpl: OCHOBaHMUS,
amdoTepHbIe THAPOKCUIBI, KUCIOPOCOAEePKAIINE KUCTOThI. CpeiHIEe, KUCITbIe, OCHOBHBIE COJIH.

O06o01enne cBeICHUH 0 XUMUYECKUX peakiuax. Kimaccupukanus XHMUIECKUX PEakiuid 10 pa3TuIHbIM
MPU3HAKAaM: COCTaBy, UHCIY pEarupyrommx W oOpa3yrolIuxcsi BEMIECTB, TEIIOBOMY 3(deKTy,
00paTUMOCTH, N3MEHEHHIO CTETICHH OKHCIICHHSI, arpeTaTHOMY COCTOSTHUIO, MCITOJIh30BAHUIO KaTaIN3aTopa.

[ToHATHE O CKOPOCTH XMMHUYECKOW peakunu. PakTopsl, BAUSIOINE HA CKOPOCTh XUMUYECKON PEaKIIVH.
Karanus.

Xumuueckue peakiuu B pacrsopax (10 u)

[Tonatne 00 SIEKTPOJUTHUECKOW JTUCCOIMAIMH. OJIEKTPOJUTHI H  HEdJIEKTposuThl. (CTerneHb
ANIEKTPOIUTHYECKOM nucconuanui. CHIIbHBIE U CIa0ble AIEKTPOIUTHI.

Ocnosueie nonoxxernst TOJl. Knaccudukanus noHoB 1 ux cBoiicTBa. KHCIOTHI, OCHOBaHUS M COJIM Kak
anekTponuThl. VX knaccudukanus 1 quccouyanus.

OOmue XMMHYECKHE CBOWCTBA KHCIOT: M3MEHEHHME OKpPAacKd HWHIUKATOPOB, B3aWMOJEHCTBUE C
MeTaJlJlaMi, OKCHJaMU U THAPOKCHIAMU METaJIOB, M COJSAMH. MOJEKy/IspHble U HOHHBIE YpaBHEHHS
peakuuid. Ps1 akTHUBHOCTH METAJJIOB.

OO0mue XMMHUYECKHE CBOICTBa WIENIoOYel: B3aWMOJEWUCTBUE C KHUCIOTAaMH, OKCHUAAMHU HEMETAJUIOB,
cossiMu. OO1IMe XUMUYECKHE CBOWCTBA HEPACTBOPUMBIX OCHOBAHM.

OO01ue XMMUYECKHe CBOMCTBA CpPEIHUX COJIeH: B3aMMOJEWUCTBHUE C KUCIOTaMH, ILIEIOYaMHU, COJISIMH,
MeTaiaMu. B3anMoaelicTBre KUCIBIX COJIeH ¢ IIeouaMu.

I'upponus. I'maponus colu CHIBHOTO OCHOBaHMS W clabOW KUCHIOTHL. ['uaponus comu  ciaboro
OCHOBAHUS ¥ CHJIBHOM KUCIIOTHI. Bomopoaubiil moka3arens (pH).

CBoiiCTBa KHCIIOT, OCHOBAHUH, OKCUIOB | cosiell B cBete TOJl u mpencrabiennii 06 OBP.

IIpakTuyeckue padborTpi:

Peurenne skcriepuMeHTANIBHBIX 3a7a4 10 TEME «DJIEKTPOJIUTHYECKAs JUCCOLIUALIMSI.

Hemeramuibl 1 ux coequnenus (25 1)

Crpoenue aroMoB HemeTauioB M ux noioxenue B IICXD. Psaa  »nekTpooTpHLATEbHOCTH.
Kpucrannuueckue pemeTkd HeMeTallloB — MPOCThIX BemecTB. duznueckue cBoiicTBa HeMeTamoB. Oomue
XUMUYECKHE CBOMCTBA HEMETAIIOB: OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE.

lasiorensl, cTpoeHHE WX aTOMOB U MOJEKyJd. (PU3NUECKME M XUMUYECKHE CBOMCTBA TaJIOTEHOB.
HaxosieHue ranoreHoB B IpUpoJe U UX MoJydyeHue. bruonornyeckoe 3HaueHUe U IPUMEHEHUE TaJIOT€HOB.

l'amoreHoBOIOpPOABI U COOTBETCTBYIOIIME MM KHCIOTHI: IUIAaBUKOBas, COJIsIHAs, OpPOMOBOAOPOIHAS,
nonoBoiopoaHas. I'anorennipl. KauecTBeHHbIE peakliMM Ha rajoreHuJ-uoHbl. lIpumeHeHue coenmHeHui
rajoreHoB.

Oo6mas xapakrtepuctuka smeMeHToB VIA-rpymmbl. Cepa B mpupojae u €€ molydeHue. AJJIOTPOIHbBIE
MOAU(HUKAIIIHN CEPBI U UX CBOMCTBA. XMMUYECKUE CBOMCTBA CEPHI U €€ IPUMEHEHHE.

CepoBOJIOpO/: CTPOCHHE MOJEKYJbl, (PU3UYECKHEe U XMUMHYECKHE CBOWCTBA, MOJYYCHHWE M 3HAYCHHE.
CepoBonopoanas kucnota. Cynbhuapl 1 ux 3HaueHue. JIroMuHOPOPHI.

Oxcwun cepsl (1V), cepructast kucioTta, cynbdarel. Kpucramioruaparsl.



CepHast KHCJIOTA KaK CHIIBHBIN 31ekTposmT. CBoiicTBa pa30aBIeHHON cepHOU KHCIOThl. KadecTBeHHas
peaxius Ha Cyib(ar-uoH.

OOm1ast XxapakTepUCTHKA JIEMEHTOB VA-rpynmbl. A30T, CTPOCHHE €ro aToMa M MOJIeKyibl. Duszndeckue
U XUMHUYECKUE CBOMCTBA U IPUMEHEHHUE a30Ta. A30T B IPUPOJIE U €ro OMOJIOruuecKas poJib.

AMMHaK, CTpOEHUE MOJIEKYIbI U (PU3NYECKre CBOWCTBA. AMMMAaYHas BOJA, HAIIATBIPHBIN CIIUPT, TUIPAT
aMMHaKa.

JloHOpOHO-aKLIEITOPHBIM MeXaHW3M 00pa3oBaHus CBSI3M B KaTHOHE aMMOHUS. BoccraHoBHUTENbHBIE
cBoiicTBa aMmMmuaka. Coiv aMMOHHMS U UX IpuMeHeHne. KauecTBeHHast peaklys Ha KAaTUOH aMMOHHS.

Oxcunpl a3oTta: HeconeoOpa3ylolne U KUCIOTHBIE. A30THCTasi KUCJIOTa U HUTPHUTHL. A30THAast KHCJIOTa,
€€ NoJIy4eHHE U cBoWicTBa. Hutparsl.

dochop, crpoenne aroma u amiorponus. Dochumsl. Dochun. Oxcun dochopa (V), dochopHas
kucinora. Pocoarsl.

OO0mras xapakTepucTHKa 371eMeHTOB [V A-rpynmsl: 0COOEHHOCTH CTPOEHHUS! aTOMOB, MPOCTHIX BEIIECTB U
COEJIMHEHUI B 3aBUCHMOCTH OT mojoxeHus snemeHToB B [ICXD. Yrinepon. AmnorponHbeie MoAUPUKAIIIT
yriepoaa. AxacopOmusi. XuMHUYecKue CBOWCTBa yriaepoja. KoOKCOXMMHYECKOEe MPOU3BOJICTBO M €T0
npoaykius. KapOusr.

Oxcup yraepona (II): ctpoenue mosekyinsl, monyueHue u cBoiictBa. Okeun yraepona (IV): crpoenue
MOJIEKYJNbI, IOJIyueHHE U CcBOWCTBA. YroibHass kucinora. Coyin yroiabHOM KHCIOTHI: KapOOHAThl M
ruipokapOoHaThl. TeXxHUYecKas ¥ NMUILEeBas coAa.

Opranndeckast XuMHusi. Y TJI€BOAOPOIBI.

Metan, 3TaH, MpONaH KakK IMpeaeibHbIe YIIEBOAOPOIbl. OTHJIEH W aleTWIeH Kak HenpeaebHbIe
yraeBoaopoasl. CTpyKTypHble (popmysbl BemiecTB. ['opeHue yrieBonopoaoB. Peakuuu neruapupoBaHust
MIpelebHBIX YTIIE€BOAOPOIOB.

CrupTbl. DTUIOBBIN CIIUPT, €TO MOJIyYE€HUE, TPUMEHEHUE U PU3NO0JIOTUYECKOe AeicTBHE. TpexaTOMHBII
CHUPT TJIMLEPHUH. YKCYCHasl KHCIOTa KaK MPeCTaBUTENb KapOOHOBBIX KUCIIOT.

Kpemuuii: ctpoenne aroma u HaxoxaeHue B npupojie. Cuumnuasl U cuiad. CoiicTBa kpemHus. Okcua
kpemuus (IV). KpemHueBas kuciora u ee COJIH.

[IpousBoncTBO cTekia U 1eMeHTa. [IpoayKius CUIMKaTHOM MPOMBIIIJICHHOCTH: ONTHYECKOE BOJIOKHO,
Kepamuka, dhapdop, hasac. OnTudeckoe BOJOKHO.

Hemerannel B npupoae. @pakunoHHas meperoHka )uAKoro Bo3ayxa Kak Crocod MoJydeHHs KUCIopo/a,
a3oTta, aprosa. [lonyuenue docdopa, KpeMHHS, XJI0pa, HOJa. DIEKTPOJIU3 PACTBOPOB.

[TonmyueHue cepHOW KHUCIOTHI: CBIphE, XHMH3M, TEXHOJIOTHYECKAsh CXeMa, METOJ| KHIIALIEro Cios,
npuHIUNB TeriooOMeHna. [IpotuBoToka, nupkynsuuu. Oneym. [Ipou3BoJICTBO aMMuaka: ChIpbe, XUMH3M,
TEXHOJIOTHYECKasl cXema.

IIpakTuyeckue padborTbi:

N3yueHue CBOWCTB COISTHOM KUCIIOTBHI.

N3ydeHue cBOMCTB CEpHOU KUCIIOTHI.

[Tonmyuenue amMmmuaka 1 U3y4eHHE €ro CBOMCTB.

[Tomyuenue yrinekucnoro rasa. KauecrseHHas peakiusi Ha KapOOHAT-UOHBI.

Mera/uibl ¥ ux coexuHenust (17 4)

[Tonoxenune meramioB B [ICXD. CtpoeHne aTOMOB U KPUCTAIJIOB METAJUIOB. MeTainudeckasi CBsI3b U
MeTajin4yeckas KpHcTauinueckash pemietka. Du3nyeckue CBOMCTBa MeTauioB. YepHble M IIBETHBIE
METaJLIBL.

Mertaniasl Kak BOCCTAHOBUTENIN. DJIEKTPOXUMHUYECKUN psAJl HaNpsDKEHUH. B3aumoneicTBue MeTaioB ¢
HeMeTallaMH, OKCHJIaMH, KUCIIOTaMH, COJISIMUA. AJTIOMUHOTEPMHUSL.

OOmiast xapakTepucTuka >1eMeHTOB [A-rpynmbl. OKCHABI M THIAPOKCH]BI LIETOYHBIX METAJJIOB, HX
MIOJIyUYEHHUE, CBOMCTBA, NPUMEHEHNE. BakHelMe coaM IMIEeJOYHBIX METAJUIOB, X 3HAYEHHE B NPUPOJE U
KU3HHU YEJIOBEKa.

OOmass xapakrepuctuka dneMeHTOB IIA-rpynmbl. OKcHIBl M THUAPOKCHIBI IIEIOYHO3EMETbHBIX
METAJJIOB, UX TOJy4EHHE, CBOMCTBA, MPUMEHEHHE. BaxxHelne cony 1eI0YHO3EMENIBHBIX METAUIOB, UX
3Ha4YeHUE B MPHUPOJIE U KU3HH yenoBeka. KapOoHaThl U ruAPOKapOOHATHI KaJbIIHSL.

BpemeHHas M MOCTOSIHHAsL JKECTKOCTh BOAbI. CroCOOBI ycTpaHEHUs! BPEMEHHOM ecTKOCTH. CrocoOsbl
YCTpaHEHUsI IOCTOSIHHOM YKECTKOCTH.

CoenuHeHHs aqIOMHHMA B TpHpoje. XHMMUYECKHE CBOicTBa amtoMuHUsA. OCOOCHHOCTH OKCHIA H
THJIPOKCUIA AIFOMUHUS KaK aM(OTepHBIX coeqMHEeHnH. Baxkneiue conu amoMuHus (XJIopu, cynbdar).



Ocobennoctu crpoeHusi aroma xenesa. JKenezo B mpupoxae. Baxueiimue pyzasr xenesa. [lomydenue
gyryHa u cranu. Oxcuasl u rugpokcuabl xene3a (II) u (IIT). Comm xenesa (II) u (III). ObHapyxeHme
KaTHOHOB JK€Jle€3a B pacTBOPE. 3HaUCHHUE COEIMHEHU JKee3a.

Koppo3sus razopas (xumudeckasi) ¥ 3JIEKTPOXUMUYECKas. 3all[Ta METALIOB OT KOppo3uu. Merasuibl B
npupone. Ilomarue o Meramnyprum. YepHas U nBeTHas  Metanyprus. [Iupomeramryprus,
THJIPOMETAIUTYPTUs, dJIEKTpoMeTautyprus. Jlomennslii mporecc. IlepepaboTka uyryHa B cTajib. DIEKTPOIU3
pacIuiaBoB.

IIpakTnuyeckue padorsbi:

XKecTkocTh BOJBI M CIIOCOOBI €€ YCTpaHEHHS.

Pemrenne sxkcriepruMeHTANBHBIX 3a4a4 110 TeMe «MeTauiby.

XuMus 4 OKpY:Kaouas cpena (2 4)

Crpoenue 3emin. Xumuueckuil cocras 3emin. ['opabie nopoibl. Munepansl. Pynpl. OcagouyHble TopHbIE
nopojibl. [lones3Hbie uckomaeMsle.

HcTouHNKM XMMHMUYECKOTO 3arps3HEHUs OKpyKarolel cpefpl. ['olanbHble 3KOJIOTHYECKHE MPOoOIIeMbl
yenoBedecTBa. O30HOBbIE AbIPbl. MeXIyHapOJHOE COTPYAHHUYECTBO B OOJACTH OXPaHbl OKpYKarollen
Cpelbl OT XUMUYECKOTO 3arpsi3HEeHUs. «3eeHasi XUMHUSD.

OO0o0menne 3HAHUWI 1O XMMHH 3a Kypc OCHOBHOH mikoJbl. IloaroroBka k OcHoBHOMY
rocyaapcrpeHHomy 3k3ameny (OI'J) (7 v)

CrpoeHue aroma B COOTBETCTBUM C TOJOXeHHEeM xumuueckoro snementa B [ICXD. Crpoenue
BEIECTBA: XHMHUYECKas CBS3b M KPUCTAJUIMUECKash pelleTKa. 3aBUCHMOCTh CBOMCTB 0Opa3oBaHHBIX
3JIEMEHTaMU MPOCTHIX BEHIECTB OT MM0JI0XkeHUs 31eMeHToB B [ICXD. Tunosnorus HeopraHn4eckux BELIECTB,
paszeneHue ux Ha Kinaccsl U rpynnsl. [IpeacraBurenu.

[Ipu3Hakn W ycrmoBHsS NPOTEKAHWS XWMHYECKUX peakuuid. THUMOJIOrus XUMHUYECKHX pPEAKUUN 10
pasnuuHbIM npu3HakaM. Peakiiuu nonnoro oomena. OBP.

XHWMHYECKHE CBOMCTBA IPOCTHIX BEIIECCTB. XapaKTEPHBbIC XHUMHUYECKHE CBOWCTBA COJICOOpA3yIOIIHNX
OKCHJIOB, TUJIPOKCHJIOB, COJICH.

PezepBHoe Bpems (2 1)

TEMATHYECKOE IINTAHUPOBAHME 110 TIPEJIMETY

Nen/m | Ha3Banue paszziesia, TeMbl Kormaectso yacos

1 [ToBTOpeHUe 1 00600IICHHE CBEACHHH IO KypCcy 8 Kiacca. XMMHYECKHUE |5
peakuu (5 1)

2 Xumuueckue peakiuu B pactBopax (10 u) 10

3 Hemeramnsl u ux coenunenus (25 4) 25

4 Mertansl U ux coeauuenus (17 1) 17

5 XuMus U oKpyxKaromas cpena (2 1) 2
O6001eHne 3HaHU| TI0 XUMHH 32 KypC OCHOBHOM IIKOJIBI. 7
IToaroroBka k OCHOBHOMY rocyaapcTBeHHOMY 3k3ameny (OI'D) (7 )

6 PesepBroe Bpems (2 4) 2

7 Hroro 68

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHME 11O ITPEJIMETY

Ne | HazBanme pa3nesna, reMa ypoka KoaunuecrBo | laTta nmo

n/n 4acoB IJIAHY
IMoBTOpenue n 06001eHne cBeqeHUli 0 Kypcey 8 kiacca. Xumuueckue peakuuu (5 1)

1. | Knaccugukaius HeopraHMueCKIX BEIECTB U UX HOMEHKIIATYpa. 1

2. | Kimaccuduxanus XuMHU4YEeCKUX PEAKIMiA O Pa3IMYHBIM OCHOBAHHUSIM. 1

3. | Knaccudukanus XuMHYECKUX pEaKIUil 0 pa3IuYHbIM OCHOBAHHSIM. 1

4. | Ilonarue o ckopocTH peakuuu. Karamus. 1




5. | Honstue o ckopoctn peakumu. Karanus. 1
Xumuueckue peakiuu B pacrsopax (10 u)

6. | DnexTpoIuTHYECKas TUCCOIUAIHS. 1

7. | OcHOBHBIE NIOJIOKEHUS TEOPUH AIEKTPOJIUTUIECKON AUCCOLUALINU 1
(T2L).

8. | XuMHuecKkue CBOMCTBA KHCIIOT KaK 3JICKTPOIUTOB. 1

9. | XuMHYeCKHE CBOMCTBA KHCIIOT KaK JICKTPOJIUTOB. 1

10. | Xumudeckre CBOHCTBA OCHOBAHUM KaK 3JIEKTPOJIUTOB. 1

11. | Xumudeckre CBOMCTBA COJIEH KaK JIEKTPOJIUTOB. 1

12. | IloHsiTHE O TUAPOIIU3E COJICH. 1

13. | Ilpakmuueckasn padoma Ne 1. PenieHne S5KCICEpUMEHTAIBHBIX 3a/1a9 110 1
TeMe «DNEKTPOTUTUYECKAS JUCCOIMALIUS.

14. | OGoO6menne 1 cucTeMaTu3als 3HaHUHM 10 TeMe «XMMHUUYECKHe peakiuu | 1
B PAcTBOPAaX AIIEKTPOIUTOBY.

15. | Konmponvnaa paboma Ne 1 mo Tteme «XuUMHYECKHE peakinuu B | 1
pacTBOpax IIEKTPOITUTOBY.

Hemetamibl 1 ux coequHeHus (25 4)

16. | OOmas xapakTepuCcTHKa HEMETAJLIOB. 1

17. | Obuas xapakTepucTuka 31eMeHToB VIIA-rpymnmbl — rajJoreHos. 1

18. | CoeanHEHHS TAJIOTEHOB. 1

19. | Ilpakmuueckas paboma Ne 2. VI3ydeHne CBOWCTB COJITHOM KUCIIOTHI. 1

20. | O0mas xapakTeprcTuKa 31eMeHToB VIA-rpynms! — xanekoreHoB. Cepa. 1

21. | CepoBoOpO U CyITb(DUIBL. 1

22. | Kucnopo/THbIE COSTMHEHUS CEPBI. 1

23. | Ilpakmuueckasa paooma Ne 3. VI3ydeHue CBONCTB CEPHOM KUCITOTHI. 1

24. | OOmas xapakTePUCTHKA XUMUYECKUX JIEMEHTOB V A-TpymIibl. A30T. 1

25. | AmMmuak. Coiay aMMOHMUS. 1

26. | Ilpakmuueckasa paooma Ne 4. [TonydeHrne aMMyaka 1 H3y4eHHE €ro 1
CBOWCTB.

27. | Kucnopoaasie coeIMHEHUS a30Ta. 1

28. | Kucnopoaabie coeIMHEHUS a30Ta. 1

29. | ®ochop u ero coenMHECHHUS. 1

30. | Obmas xapakTepucTrka nemMeHToB [V A-rpymmsl. Yriaepo. 1

31. | KucnopoaHsie coeqMHEHUS yriiepoaa. 1

32. | Ilpakmuueckasa paooma Ne 5. [TonydeHue yrieKuciaoro ra3a u uzydenue | 1
€ro CBOMCTB.

33. | YraeBoaopoabl. 1

34. | Kucnopoacoaep:xaiine OpraHndeckiue CoeAMHEHMUS.

35. | Kpemuuii 1 ero coeiMHCHUS.

36. | CunukaTHasi MPOMBIIIIEHHOCTb.

37. | [lonyueHue HEMETAIIOB. 1

38. | [lonmyueHue BaXXHEUITUX XUMHUECKUX COSAMHEHUN HEMETAIIOB. 1

39. | O606mmenue mo reMe «HemeTanasl U UX COSTUHEHUSD. 1

40. | Konmponsnas paboma Ne 2 io Teme «HeMeTannsl ¥ UX COETUHEHUS. 1

MeTauibl 1 ux coeaquHenus (16 1)

41. | OOmiast xapaKTepUCTHKA METAJIJIOB. 1

42. | XUMHYECKHE CBOMCTBA METAIIOB. 1

43. | OOmas xapakTepuCTUKA JIEMEHTOB [A-Tpynibl. 1

44. | OOmias XxapakTepuUCTHUKA JIEMEHTOB [A-Tpynmsbl. 1

45. | OOuras xapakTepucTHka 31neMeHToB [IA-rpynmsl.

46. | Obmas xapakTepucTHka 3neMeHToB [IA-rpynmsl.

47. | YKecTKOCTh BOJIBI U CLIOCOOBI €€ YCTPaHEHHS. 1

48. | Ilpakmuueckas padoma Ne 6. ’KecTKOCTb BOJBI M CIIOCOOBI €€ 1
YCTPaHECHHUS.

49. | ATIOMUHUH U €T0 COCTUHEHUSI. 1




50. | XKene3o u ero coeTMHEHUSI. 1
51. | XKene3o u ero COEAMHEHMUSI. 1
52. | IIpakmuueckaa padoma Ne7. Penienue 3KCiepuMEHTAILHBIX 337a9a 10 1
teme «MeTajuiby.
53. | Koppo3us MeTaioB u CiocoObI 3alUTHI OT HeE. 1
54. | Mertannsl B ipupose. Ilonarue o Metamypruu. 1
55. | Metamnsl B ipupose. [lonarue o Metamnypruu. 1
56. | O6o0mmeHne 3HaHNN TI0 TeMe «MeTauTbDy. 1
57. | Koumponvnasn paboma Ne 3 o Teme «MeTauiby. 1
XuMmus U OKpY:Kaouas cpena (2 4)
58. | XuMHYEeCKU# COCTaB TUTAHETHI 3eMJIS. 1
59. | OxpanHa OKpyKaromei cpeibl OT XUMHUYECKOTO 3arps3HCHHSL. 1
O000menne 3HAHUI 110 XMMMHU 32 KyPC OCHOBHO# IIKOJIbI.
IMoaroroBka k OCHOBHOMY rocyaapcTBeHHoMY 3k3aMeny (OI'9) (7 u)

60. | BemecTna. 1
61. | XuMuyeckne peakiuu. 1
62. | OCHOBBI HEOPraHMUYECKOW XUMUH. 1
63. | OCHOBBI HEOPraHMUYECKOW XUMUH. 1
64. | [ToTopenue u 0600MmeHUe 110 TeMe. [ToAT0TOBKA K KOHTPOJIBHOM padoTte. | 1
65. | Konmponvnas paboma Ne 4 (uToroBas 10 KypCy OCHOBHOM IITKOJIBI). 1
66. | AHanu3 KOHTPOJIbHOU paboThI. [ToBEICHIE UTOTOB. 1
67. | Pemenwue 3aqa4 M yrpaKkHEeHHUH 1
68. | Pemenwue 3aqau 1 yrpaKkHEeHHHA 1
69 | Pemenue 3a1a4 v ynpaKxHEHUH

70 | Pemenue 3a1a4 v ynpaxHEHUH

KoHTposbHO-U3MepuTeIbHbIe MaTepHAaJIbI 0 XUMHHU B 9 Ki1acce

Jara

Ne

ypoka

Buna padorsl

HUcerounnxk KUM

Xumuueckue peakiuu B pacrsopax (10 u)

13 [Ipaktuueckas padota Ne 1. Permenue Xumus. 9 kimace: yae0. s oonieoOpa3oBar.
AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME opranuzaruii / O.C. I'abpuensn, U.T.
«INEKTPOIUTUYECKAS TUCCOLINAIUS. OctpoymoB, C.A. CinakoB. — 2 —€ U311, —

M.: IIpoceemenue, 2020. Ctp. 52
15 KontponsHas padora Ne 1 o teme Xumus. IlpoBepouHble U  KOHTPOJbHBIE

«XUMHUYECKHUE pC€aKuuu B paCTBOpax
QJICKTPOJIUTOB».

pabotel. 9 kmacc. / O.C. T'abpuensn, I'.I'.

JIsicoBa. — M.: IlpocBemenue, 2021. Ctp.
154

Hemerauibl 1 ux coequnenus (25 1)

19 [IpakTuueckas pabora Ne 2. M3yyenue Xumus. 9 knacc: yueb. ans o6meoOpa3oBar.
CBOMCTB COJITHOW KUCIIOTBI. opranmsaumii / O.C. Tabpuensn, W.T.
OctpoymoB, C.A. CrnagkoB. — 2 —€ Hu37. —

M.: IIpocsemenue, 2020. Ctp. 72
23 [Ipaktuyeckas padora Ne 3. zyuenue Xumus. 9 knacc: yde6. s obuieobpaszonar.
CBOMCTB CEPHOU KUCIIOTHI. opranmsaumii / O.C. Tabpuensn, W.T.
OctpoymoB, C.A. CrnaakoB. — 2 —€ Hu37. —

M.: IIpocsemenue, 2020. Ctp. 86
26 [Ipaktuyeckas padora Ne 4. [Tomydyenue | Xumus. 9 kinacce: yue6. s oOeodpas3oBar.
aMMHMAKa U U3y4EHHUE €ro CBOMCTB. opraumzauuii / O.C. TaGpuensn, W.IT.
OctpoymoB, C.A. CrnagkoB. — 2 —e u37. —

M.: IIpocsemenue, 2020. Ctp. 94
32 [Ipaktuyeckas padora Ne 5. [Tomydenue | Xummus. 9 knacc: yued. i 061ieo0pazoBar.

YIJICKUCIOTO ra3a U U3yudCHHUEC €ro

opranmsauuii / O.C. Tabpumensn, W.I.




CBOMCTB.

OctpoymoB, C.A. CrnagkoB. — 2 —¢ U3, —
M.: IIpocsemenue, 2020. Ctp. 115

40

KonTtponsnas padora Ne 2 o teme
«Hemeransl 1 ux COCOUHCHUA).

Xumus. [IpoBepouHble U KOHTPOJBbHBIC
pabotel. 9 kmacc. / O.C. Tabpuensn, I'.T.
JIeicoBa. — M.: IIpocsemenue, 2021. Crp.
163

MeTtasbl n nx coequnenust (16 )

48 [Ipaktuyeckas padora Ne 6. Kectkoctp | Xummus. 9 kimacc: yue6. mist o0meoOpa3oBar.
BOJIBI U CIIOCOOBI €€ YCTPpaHEHHUS. opranmzauuit / O.C. Ta6puensn, W.I.
OctpoymoB, C.A. CrnagkoB. — 2 —¢ w31, —

M.: IIpocsemenue, 2020. Ctp. 166
52 [Ipaktuyeckas padora Ne7. Pemenne Xumus. 9 knacc: yae6. s o6meoOpa3oBar.
AKCIIEPUMEHTAJIbHBIX 3a71a4ua 10 TEME opranmsanmii  / O.C. Taopuensa, W.IT.
«Mertamby. OctpoymoB, C.A. CrmagkoB. — 2 —¢ w31, —

M.: Ilpoceemenne, 2020. Ctp. 177
o7 KonTtponsHast padora Ne 3 o Teme Xumus. IIpoBepouHble W KOHTPOJBbHBIE

«MeTamiby.

pabotel. 9 kmacc. / O.C. TI'abpuensu, I'.I'.
JIpicoBa. — M.: IIpocsemenne, 2021. Crp.
171

O0001meHre 3HAHUT 110 XMMHUH 32 KYPC OCHOBHOM LIKOJIbI.

IMoaroroBka k OcHOBHOMY rocyaapcrBeHHomMy 3k3ameny (OI') (7 4)

65

KonTponbnas padora Ne 4 (utoroas 1o
KYpCY OCHOBHO IIIKOJIBI).

Xumus. IIpoBepouHble W  KOHTPOJBHBIE
pabotel. 9 kmacc. / O.C. T'abpuensn, I'.I.
JIsicoBa. — M.: Ilpoceemenue, 2021. Ctp.
180

Knacc: 9

JIuct KOppeKTUPOBKHU pabovel mporpaMMbl

[Ipenmer: Xumus

Yyuurenan

IIpuynHa KOPPEKTHPOBKHU:

Ne /it

Ne

00BEIMHEHHBI
X YPOKOB

Ha3Banue pa3aesna, TeMa ypoka

KoaunuectB | Jlara

0 4acoB

KpnTepml OLCHUBAHUSA YCTHBIX OTBE€TOB U NIMCbMECHHDBIX paﬁoT o XMMHH

PGSyJ'IBTaTBI O6y‘leHI/I$I XUMHUHN OOJIDKHBI COOTBETCTBOBATH O6H_II/IM 3aladyaM npeamMeTra U TpeGOBaHI/IHM K

€ro YCBOEHHUIO.
Pesynbrarsl

O6y‘-ICHI/I$I OIICHUBAIOTCA 110 MATHOAINILHOM ~CHUCTEME.

CJICAYIOIIUC KaYCCTBCHHBIC ITOKA3AaTCIIN OTBCTOB:
° FJIY6I/IHa (COOTBCTCTBI/IC HU3YUCHHBIM TCOPCTUICCKHUM O606II.I€HI/ISIM);

*0CO3HAaHHOCTh
nH(pOpMaIIHIO);

(cooTBeTcTBHE TpeOyeMbIM B

porpaMmMme

HpI/I OLCHKC YYUTBIBAKOTCS

YMCHUSIM  IPUMCHATH

MOJIYYCHHYIO

*II0JIHOTA (COOTBETCTBHE 0OBbEMY ITPOrpPaMMbl U HHPOPMALIUU YUCOHHKA).
[Ipu oLieHKE YUUTHIBAIOTCS YUCIIO M XapaKTep OUIMOOK (CYIIECTBEHHBIE HIIM HECYIIIECTBEHHBIE).




CymiecTBeHHBIE OIIMOKH CBS3aHBI C HEIOCTATOYHOM TTyOMHOW M OCO3HAHHOCTBIO OTBETAa (Hampumep,
YYEHHUK HEIPaBUIIBHO YKa3aJl OCHOBHBIC IPU3HAKU IIOHATHM, SIBJICHUN, XapaKTEPHbIE CBOMCTBA BELIECTB,
HEMPaBWIBHO CQOPMYIMPOBAN 3aKOH, MPaBWIO © T.JI. WIA YYEHHK HE CMOT IIPUMEHUTH
TEOpeTUYECKHE 3HAHWUA I OOBSCHEHHS M NPEACKA3aHUs SBJICHUH, YCTAHOBICHUM NPUYUHHO-
CJICZICTBEHHBIX CBS3€H, CPaBHEHUS U KIACCU(PUKAIINH SIBJICHUN U T. T1.).

HecymecTBeHHbIEe OLINOKU ONPENENSIIOTCS] HETIOJIHOTON OTBETA (HAIpUMEp, YIYIIEHUE U3 BHJIA KAKOTO-
00 HexXapakTepHOTO (pakTa MpH ONMUCAaHWU BelIecTBa, mporecca). K HUM MOXXHO OTHECTH OTOBOPKH,
OTMCKH, JOMYIIEHHbIE 10 HEBHUMATEIbHOCTH (HalpuMep, Ha JBa U 0oJiee ypaBHEHHUM peakuuil B IOJHOM
MOHHOM BH/IE JIOMYIIEHA OJHA OIIMOKa B 0003HaYEHUH 3apsia HOHA).

Pe3ynbrarel 00yueHus: MPOBEPSIIOTCS B MPOLIECCE YCTHBIX U NMUCbMEHHBIX OTBETOB yYalllUXCSl, a TaKXKe
IIPY BBINIOJHEHUH MU XMMUYECKOTO SKCIIEPUMEHTA.

O1neHka YCTHOIO 0TBETa
Ouenka «S5»: OTBET MOJHBIM M NMPABWIBHBIA HAa OCHOBAHMHM HM3YYEHHBIX TEOPHUM; MaTepuall M3JI0KEH B
OIIPENIETICHHOM JIOTHYECKON MTOCIIEI0BATEILHOCTH, INTEPATYPHBIM SI3bIKOM; OTBET CAMOCTOSITEIIbHBIN.
Onenka «4»: OTBET MOJHBIA W MPaBUIbHBIA HAa OCHOBAHWM H3YYEHHBIX TEOPUM; MaTephall U3JI0KEH B
ONIPENIECTICHHON JIOTUYECKOM MOCIEA0BATEIBHOCTH, IPU 3TOM JIONYHIEHbl JBE-TPU HECYIIECTBEHHBIE
OIM1OKH, UCTIPABIICHHBIE TIO TPEOOBAHUIO YUUTEIIS.
Ounenka «3». OTBET MOJHBIN, HO TPU STOM JIOMYIEHA CYINIECTBEHHAs OIIMOKA WM OTBET HETOJHBIH,
HECBSI3HBIN.
Onenka «2». Tpu OTBeTe OOHAPYKEHO HEMOHWMAaHHWE YyJalldMCSi OCHOBHOTO COJIEpXaHHS Yy4eOHOTO
MaTrepuaga WId JIOMYyUIEHbl CYHIIECTBEHHbIE OIIMOKH, KOTOpPbIE YYalIUICS HE MOXKET HCIPAaBUTH MPHU
HaBOJALIMX BOIPOCAX YUUTEIIA.

OueHKa NMCbMEHHbIX Pa0doT
Ouenka IKCnepumMeHmanbHbIX YMEHU
OrneHka CTaBUTCSI HA OCHOBAaHUU HAOMIOIEHNUS 32 yYallUMKCS U TUCHbMEHHOTO OTYeTa 3a padoTy.
Onenka «5»: paboTa BBITIOJHEHA TIOJTHOCTHIO M NMPABHIIBLHO, C/ICTAHBI IPABIIbLHBIC HAOIIOICHHS M BEIBOIBI;
AKCHEPUMEHT OCYILECTBJICH M0 MJIaHy C YY€TOM TEXHUKU 0€30MacCHOCTU U MPaBUJl PabOTHI C BEUIECTBAMH U
00opynoBaHKEM; MPOSIBICHBI OPTraHMU3AlMOHHO-TPYAOBbIE YMEHHUs (TOAIEPKUBAIOTCA YHCTOTa paboydero
MecTa U MOPSIIOK Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCS PEaKTUBBI).
Onenka «4»: paboTa BBITIOJHEHA MTPABWIIBLHO, CACTAHbBI IPAaBUIIbHBIC HAOIOJCHUS W BBIBOJIBI, HO TIPU 3TOM
AKCIEPUMEHT MPOBEACH HE MOJHOCTHIO WU JOMYIIEHbl HECYIIECTBEHHbIE OINOKU B paboTe ¢ BelleCTBaMU
1 o0opyiI0BaHUEM
Omnenka «3»: paboTa BBITIOJHEHA MMPABUJIBLHO HE MEHEE YeM HAIOJIOBUHY WJIM JOMYIICHA CYIIECCTBCHHAsS
omrOKa B XOJ€ AKCIEPUMEHTa, B OOBSICHEHUH, B OQOPMIIEHUN PabOThl, B COOIIOCHUM MPaBUI TEXHUKU
0e30macHOCTH mpu padoTe ¢ BeulecTBaMH M 00OpYIOBaHHMEM, KOTOpas HCIPABISAETCS MO TPeOOBAHUIO
YUUTEIS.
Ouenka «2»: aomnyiieHsl a8e (M 0oJiee) CyIIeCTBEHHbIE OMMOKH B XOJIe DKCIIEPUMEHTa, B OOBSICHCHHUH, B
opopmiieHHHd pPAaOOTHI, B COONIOJCHWM NPAaBUI TEXHUKH O€30MacHOCTH Mpu paboTe C BEUIECTBAMH U
o0opynoBaHUEM, KOTOPbIE YUAIIUIACS HE MOXKET UCIIPABUTH JaXKe MO TPEOOBAHHUIO YUUTEIIS.
Ouenka ymeHuil pewiams IKCHEPUMEHMATIbHbLE 3A0aYU
Onenka «5»! TIaH pelIeHUs COCTaBJCH MPAaBHIJIbHO; MPABUJIBHO OCYIIECTBIEH MOA00P XUMHUYECKUX
PEaKTUBOB U 00OPYIOBAHMS; IaHO MOJTHOE OOBSICHEHHE U CAETaHbl BHIBOJIBI.
Onenka «4». TIaH pelIeHUs COCTaBJCH MPaBHIIbHO; MPABUIBHO OCYIIECTBIEH MOA00P XUMHUYECKUX
PEaKTUBOM M 000pYyIOBaHHUS, IPU 3TOM JOMYIIIEHO He O0Jiee IBYX HECYIIECTBEHHBIX OMMOOK B OOBSICHEHUN
Y BBIBOJIAX.
Onenka «3». TUIAaH pPEIIEHUS COCTaBJICH MPAaBHIIBHO; MPABUJIBHO OCYIIECTBIEH MOA00P XUMHUECKUX
PEaKTUBOB ¥ 000PYIAOBaHMS, HO TOTYIIEHA CYIIECTBEHHAs OMINOKa B OOBSICHEHUH U BBIBOIAX.
Ouenka «2»: nomyineHsl aBe (1 0ojiee) OMMOKY B IJIaHE PENICHUS, B MOAO0PEe XUMHUECKUX PEaKTUBOB U
o0opynoBaHusl, B O0BSICHEHHH U BBIBOJIAX.
Ouenka ymeHuil peuwiams pacuemmple 3a0auu
Onenka «5». B JIOTUYECKOM pPACCYKJIEHHWU W PEHICHHH HET OIMOOK, 3a/Jadya pelieHa palloHaATbHBIM
CIIOCOOOM.
Onenka «4»: B JTOTHUYECKOM PACCYKICHHHM W PEIICHUH HET CYHIECTBEHHBIX OMMOOK, HO 3a/ladya pelieHa
HEpaIMOHAIBHBIM CIIOCOO0M MM AOMYIIIEHO He 00JIee IBYX HECYIIECTBEHHBIX OIITHOOK.




Ounenka «3». B JIOTHYECKOM PACCYKACHUU HET CYIIECTBEHHBIX OMIMOOK, HO JOTMYIIEHa CYIIeCTBEHHAs
omunOKa B MaTEMaTHYECKUX pacyeTax.
OueHka «2»: UMEIOTCA CYIIECTBEHHbBIE OMIMOKU B JJOTMYECKOM PACCYKJICHUH U B PEIICHUH.
OueHnka nucbMeHHbLX KOHMPOJIbHBIX PAdom

Onenka «5»: OTBET IOJIHBINM U IPaBUJIbHBIN, BO3MOKHA HECYIIECTBEHHAs OIINOKA.
Onenka «4»: OTBET HENOJIHBINA WK JOIMYILIEHO HE 00JIee IBYX HECYIIECTBEHHBIX OIIMOOK.
Ounenka «3»: paboTa BBHINOJHEHA HE MEHEE YeM HAIOJIOBHHY, JIOMYIEHAa OJJHA CyHIECTBEHHAs OmMOKa 1
IIPU 3TOM JIBE-TPU HECYIIECTBEHHBIE.
Ounenka «2»: paboTa BBITIOJHEHA MEHBIIE YEM HAIOJIOBHHY WM COJECPKUT HECKOJBKO CYIIECTBEHHBIX
OIIMOOK.
[Ipu oneHke BBINOJHEHUS MUCbMEHHONW KOHTPOJILHOM paboThl HEOOXOAUMO YUUTHIBATH TPeOOBaHMS
eMMHOTO op(hoTrpaduIecKoro peKuMma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pabOTy KOPPEKTUPYET MPENIECTBYIOLUIUE TPU BbICTABICHUH OTMETKU
3a YeTBEPTh, OJIYroAue, TO.

OueHnka nucbMeHHbLX KOMOUHUDOBAHHBLX KOHHIPOIbHBIX PAOOm

Ounenka «5»: 88-100% BhIMOIHEHUS
Ouenka «4»: 62-86%0 BBITIOJIHEHUS
Ounenka «3»: 36-60%0 BbITIOJIHEHUS

OueHka «2»: 0-34% BBITIOJIHEHUS
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