1. HPEAMETHBIE PE3YJIBTATHBI KAK OFBEKT BHYTPUIIKOJIBHOI'O
OLHEHUBAHUA OCBOEHUSA YYEBHOI'O IPEIMETA «XUMMS»

Cornacno tpeboBanusiMm ooHoBieHHOr0o I'OC OO0 k pe3ynbTataM OCBOEHUS
dbenepanbHOil 00pa30BaTENIbHOM MPOrpPaMMbI  OCHOBHOTO 00ImIero oOpa3oBaHUS
M0 XMMHHM B Ka4eCTBE OCHOBHOTO KOMIIOHEHTa CHCTEMBI OLICHHBAHUS PE3YyJIbTAaTOB
o0y4eHUs BBICTYNAIOT MPEIMETHBIE pPe3yJbTaThl OCBOEHHUS Y4YEOHOTO TNpeaMeTa
«XuMHs», TOAPOOHOE ONMUCAHUE HeNIel U COIepKATEIbHON XapaKTePUCTUKH KOTOPBIX
(Ha OGazoBoM U yriayOJNE€HHOM YpOBHSIX) TpeACTaBiIeHO B (denepanbHON padodeit
nporpaMmMme no xuMuu. [lo cBoel CyTH mNpeaMETHBbIE pPe3yJbTaThl SBISIOTCS
METOAMYECKON MHTEpHpeTalued Iejiel W3ydeHUs XUMUU M CIy)KaT OPUEHTUPOM
JUISl TIOHUMaHUS TOTO, KAKUMU BHJIAaMU TIO3HABATEJILHOM JIEATEIIBHOCTH U JEUCTBUSIMU
(Ha ypoBHE YMEHHI 00yUYaroIIUXCs), MPEIOMICHHBIMH Yepe3 CIelU(PUKY COJIepKaHUSI
yuyeOHOro rmnpeameTra «XHUMHS», IODKHBI OBJaJeTh oOydaromuecs B Ipoliecce
oOyJeHwusl.

AHanu3  coOepKaTelbHOM  XapaKTEpUCTUKU  IMPEIMETHBIX  pPe3yJIbTaTOB
MOKAa3bIBAET, UTO B UX CTPYKTYpE MPEICTABICHBI ABE COCTABISIOIINE — «3HAHUEBAS»
U «JEATEIbHOCTHAS». JTO — «CHUCTEMa JJIEMEHTOB HAyYHOrO 3HAHUSA, BbIpAKECHHAas
yepe3 yueOHbIi MaTepuan kypca «Heopranuueckas xumus 8—9» (cuctema npeMeTHBIX
3HaHUK) W cucteMa (GOPMHUPYEMBIX IEUCTBUU (CHCTeMa MPEIMETHBIX YMEHHM),
HAIPABJICHHBIX HA MPUMEHEHHUE 3HAHUW, UX MPeoOpa3oBaHUE M TMOJYYCHHE HOBOTO
3HAHU» .

3HaHuEBasl COCTAaBISIONIAs IPEIMETHBIX pE3YyJbTAaTOB, COTJIACHO MPUHATON
JIOTUKE TMOCTPOEHUSI Kypca XMMHHU OCHOBHOM IIKOJIBI, CIaraercs, TJIaBHBIM 00pa3om,
U3 BEAYIIHUX TMOHATHH, COCTaBISAIOMIMX COJAEpPKAHUE JABYX B3aMMOCBS3aHHBIX
M B3aUMOOOYCIIOBIICHHBIX CHCTEM XUMHUH: «XUMHYECKHUH DIEMEHT M BEIIECTBO»
1 «XUMHYECKAS] PEAKLIHS.

B kypce xumun s 8—9 kimaccoB 00€ 3TH CHCTEMBI CTPYKTYPHO OpTraHU30BaHbI
[0 NPUHIUIY MOCJIEI0BATEIILHOTO PAa3BUTHS 3HAHWII Ha OCHOBE TEOPETUUYECKUX
MPEJCTABIECHUN pPA3HOr0 ypoBHA. Tak, cucTeMa MNOHATHN «XWUMHYECKHH BJIEMEHT
M BEHIECTBO» pACCMaTpUBAETCS B Kypce XHMHUU HAa OCHOBE TEOPETUUYECKHUX
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AJIEMEHTOB; 3JIECKTPOHHO-UOHHBIX (YUEHUSI O XUMUYECKON CBSI3U U AJEKTPOJIUTHIECKON
nucconuanuu). Jpyrasi, paBHOIIEHHass O 00BbEMY, CUCTEMa MOHATUN «XHUMHYECKast
peaKkuus» paccMaTpuBacTCs B CBOKO OYEpElb B COOTBETCTBUU C TEOPETUUECKUMH
MPEACTABICHUSIMHU:  aTOMHO-MOJICKYJISIPHBIMH;  AJEKTPOHHO-MOHHBIMU  (peakiuu
HOHHOTO OOMEHa ¥  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIC),  KUHETUUYECKUMU;
TEPMOJNHAMUYECKUMHU.

OTMeTuM, 4YTO W COJAEp)KAHWUE 3HAHUEBOW COCTABIISIONIEH MPEIMETHBIX
pe3yJIbTaTOB OCBOCHUS Yy4eOHOro mpeamera «Xumus» CcHOPMUPOBAHO TaKKE
0 TPUHIMITY YKAa3aHHOW TOCIJIeIOBATEIbHOCTH (HOPMUPOBAHUS OCHOBHBIX MOHSTHUN
xuMuM. [Ipy 3TOM OCHOBHOW aKLEHT CJAENaH Ha T€ NMPEAMETHBIC 3HAHMS, KOTOPbIC
HEOOXOAUMBI: 1) /ISl YCIENIHOTO pelieHrs yueOHO-M03HABATEIbHBIX 3a/1a4 00yUYeHUs
XUMUU Ha HadallbHOM J3Tanme — B 8-9 kjaccax o00pa3oBaTeNbHBIX OpraHU3AIUi;
2) mns mocienyromiero oOydeHus xuMuud B cpeadeidt mikone (B 10-11 kmaccax);
3) IS TOJTHOIICHHOTO MHTEIUIEKTYaJIbHOTO Pa3BUTHS U BOCHUTAHUSI OOYyYarOIIUXCA.
biaromaps Takoil opraHuzanuM COACPMKAHHUS 3HAHMEBOIO KOMIIOHEHTA MPEAMETHBIX
pe3ynbTaToB  00ECIEeYMBAIOTCS  YCJIOBHS Uil  OOBEKTHUBHOTO  OIICHUBAHUS
o0pa3oBaTeIbHBIX JOCTHKEHUN 00YyJarONINXCS B MPOIecce O0YUEeHUS] XUMHUH.

OO6patuMcs ganee K aHaJIM3y BOMpoca O MPUHIUIAX (POPMUPOBAHUS COCPHKAHUS
NEeATEIbHOCTHOM COCTABIISIONIEH TPEAMETHBIX PE3yJIbTATOB.

CormacHO  MHEHHWIO  IICHXOJIOTOB,  OOpa30BaTeNbHBIM,  Pa3BUBAIOIIUI
Y BOCITUTATEIIbHBIN MOTEHIIMAT UMEIOT HE CTOJIBKO CAMU MPEIMETHBIE 3HAHMUS, CKOIBKO
chopMHpOBaHHBIE HAa WX OCHOBE YMEHHS, JEHCTBUS, BHJBl I103HABATEIBbHON
NeSTEeNbHOCTH, HANpaBleHHbIE Ha TMPUMEHEHHWE 3HAHUM, HMX MpeoOpazoBaHUE
Y HA MIOJIyYEHHE HOBOI'O 3HAHUA.

B oOyueHnn XuMUM HUCIONB3YIOTCS B TOH WIIM WHOH Mepe pa3sHOOOpa3HbIC
npueMbl (JEHUCTBUSI) MBICIUTENBHON JeATenbHOCTH. (OCHOBY MHOTHMX U3 HHUX
COCTaBIIIIOT YHUBEpCaldbHBIC Y4YeOHbIE JCHCTBUS: CpAGHeHUe, CONOCMAasieHue,
0000WeHUe, YCMaHosIeHUue C8s3ell U AHAI02Ull, 8bli8leHUe PA3ZHO0OPA3HbIX NPUSHAKOS
uzyuaemuvix 06vekmog u Op. OIHAKO CcIeAyeT 3aMeTHTh, YTO BCE ITH JICUCTBHS
C Y4YeOHbIM MaTepUajJoOM OCYIIECTBISIIOTCS C OOBEKTAMU XUMUU U TOITOMY
NpUOOPETaIOT  CBOKO  cHenuduKy, KOTOpas  MPOSBISETCA, KaK  MPaBUIIO,
B IOCJICIOBATEILHOM YCIIO)KHEHUN CAMUX JEUCTBUUA U UX KOMIUIEKCHOM XapaKTepe.
K npumepy, Takue neucTBUs, Kak co3z0asams 0000ueHUsl, YCMAHABIUBAMb AHAIO2UU,
NPUYUHHO-CTIEOCMBEHHbIE CBA3U, CMPOUMb JOSUYECKUE PACCYHCOeHUs TPEAIONIararT

KOMIIJIEKCHOE TPUMEHEHHUE OOIIeydeOHbIX YMEHUM, CPOPMUPOBAHHBIX C YUYETOM
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cnenuPuK  XUMHUYECKOTO 3HAHUS: Xxapaxkmepuzosams  (OMUCHIBATH)  OOIIHE
XAMHYECKUE CBOWCTBA BEIIECTB PA3IUYHBIX KJIACCOB, MOJTBEPXAas 3TO OMHCAHUE
MpUMEPaMH MOJICKYJISIPHBIX YPaBHCHUH COOTBETCTBYIONIUX XUMHUYECKUX PEAKITH;
NpPOSHO3UPOBANs CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHMS, a TAKKE
BO3MOYXHOCTH MPOTEKAHUS XUMHUYECCKUX PEAKIIMA C YJACTHEM BEIIECTB, 00JIaIaf0IINX
onpeseneHHBIMU cBoiicTBamu®. Kak cieqyeT M3 NpPHBEIEHHOTO IpPUMEPa, YMEHUs
YTOYHSIOT, KOHKPETHU3UPYIOT pEe3yJabTaT OCBOCHUS OIPEACICHHOTO MPEAMETHOTO
3HaHHUSA KM TEM CaMbIM IIOKa3bIBAIOT, 4YTO JOJDKHO CTaThb OOBEKTOM OIICHKH
JUTSI TOKa3aTeNIbCTBA IOCTHXKMMOCTH 3TOTO pe3ysIbTaTa.
OnucanHas 0COOCHHOCTh (POPMUPOBAHUS MPEIMETHBIX YMEHUMN, UCIIOIB3YEMBIX
B 00y4YEHUU XMMUH, B TIOJIHON Mepe peaaTnu30BaHa B IPEAMETHBIX PE3YJIbTaTaX OCBOCHUS
ydeOHOoro npeaMera « XuMusi» 11t 8—9 Kj1accoB, 0 UeM CBHJIETEIIbCTBYIOT, B YaCTHOCTH,
NpeJCTaBlieHHbIe B TaOaWIlEe 2 CBEICHHS O COJICPKATCIbHONH XapaKTCPUCTHKE
NPEIMETHBIX pPe3yJIbTaTOB OCBOCHHS OIPEJCICHHBIX AJIEMCHTOB COJCPKAHHS IBYX
BaXHEHIIMX pasfaeiaoB Kypca: «OCHOBHBIC IOHSATHS XUMHUW» (YPOBEHb aATOMHO-
MOJICKYJISIPHBIX TIpeicTaBiieHnii) u «Ilepnoauueckuii 3aKOH U IEPUOIUYCCKast CHCTEMa
xuMmudeckux 3aemenToB J[.M1. MenneneeBa. CTpoeHHE aTOMOBY.
Tabauya 2

Onucanue codepacamebHOl XapaKmepucmuku npeoMemHubix pe3yibmamos

IIpeaMeTHBIN pe3yabTaT:

PACKPBHIBATH CMBbICJ OCHOBHBIX XMMHYECKUX MOHATHIA
KouTtponupyemsle npeameTHbie 3HaHusa  [IpenMeTHble yMeHwUs,
(3HaHMEBask COCTABIISIIOLIAS ) XapaKTEPU3YIOUIHE JOCTUKECHUE

MPEAMETHOTO pe3yJbTara

(mesTeNbHOCTHAS COCTABJISIONIAS )

OCHOBHBIE XUMUYECKHE TTOHSATHS " gblOeNAmb CYIECTBEHHBIC MPU3HAKU
XUMHUYECKHAM 3JIEMEHT, aTOM, MOJIEKYJIA, Ha3BaHHBIX MOHSTUIM;

MPOCTHIC U CIIOKHBIC BEIIECTBA, " UATIOCMPUPOBAN b B3AUMOCBSI3b
BaJICHTHOCTh, XUMHYECKas CBS3b XUMMYECKUX TTOHSITHIH;

(KOBaHeHTHaﬂ, HOHHAas, MeTaJIJ'II/I‘-IeCKaﬂ), " npumensamsb OCHOBHBIC XUMHYCCKHC

CTCIICHDb OKHMCJICHUA, HOH, KATUOHBI, IMOHATHS ITPHU OITMCAHHUH CBOMCTB

! VHuBepcanbHbIii KOIM(HUKATOP PacTpe/IeeHHBIX 10 KJIAccaM IPOBEPAEMBIX TPEOOBAHUH K PE3YNbTATAM OCBOEHHMS
(enepanbHOil 00pa30BaTENBHON MPOrpaMMBI OCHOBHOI'O 0OIIEro oOpa3oBaHWs M JIEMEHTOB COJEPXKAHUS IO XHMHH:
JUISL MICTIONb30BAHMS B (DelepasIbHBIX M PETHOHAIBHBIX MPOLEypax OLEHKH KadecTBa 00pa3oBaHMs, OJOOPEH pelieHneM
y4eOHO-METOMIECKOro 00beINHEHUSI 110 001eMy 00pa3zoBanuro (poTokon ot 12.04.2021 r. Ne 1/21).
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AHHUOHBI, XUMHWYCCKasd pCaKIusl,
QJIICKTPOJIMTHUUCCKAA JUCCOUAIINA,

peakIuu HOHHOTO OOMEHa U JIp.

BELIECTB U OCOOEHHOCTEN UX
IIPEBPALLICHUN;

onpeoenams BaJE€HTHOCTb U CTENEHb
OKHCJICHHSI JIEMEHTOB B OMHAPHBIX
COCIIMHECHUSX; BUIABl XUMHUYECKOM
CBSI3U B HEOPTAHMYECKUX
coelMHeHusAX (Mo hopmyie
BEIIIECTBA); XapaKTep CPeabl BOIHBIX
pPacTBOPOB HEOPTaHNYECKHX BEIECTB,
3aps uoHa (1o hopmyJie BEeIIeCcTBa);
UCNONIb308aMb XUMUYECKYIO
CHUMBOJIMKY JIJISl COCTAaBJICHUST (OPMYIT
BEIIECTB U yPaBHEHUN XUMUIECKUX

pEaKiuu U T. 1.

IIpeamMeTHbIN pe3yabTaT: PACKPHIBATH CMBIC/I IEPUOAUYECCKOI0 3AKOHA:

JAe€MOHCTPMPOBATH NOHMMAaHHUE NMEPUOANYECKOI 3aBUCUMOCTH CBOICTB

XUMHUYCCKHUX IJICMECHTOB OT HX ITOJIOKCHUSA B l'[epnozmqeucoﬁ CHUCTEME

xuMuuyecknx 3iemenToB .. MenneneeBa

[Tepnoanueckuii 3aKOH
u Ilepuognueckas cucTeMa XUMHUYECKUX
sanemenToB .. Menpaeneea. CtpoeHue

aTOMOB

" onucweligambs U Xapakmepu3zosams

tabnmuHyo Gopmy Ileproanueckoit
CUCTEMBI XMMUYECKHUX PJIEMEHTOB
.. MeHnneneeBa, pa3indaTh HOHATUS
«raaBHag noAarpynmnay» (A rpynmna),
«miobouHas noarpynmna» (b rpynmna),
MaJjible U OOJIBIITUE TIEPUOJIBI;
coomHocums 0003HAYEHHUS], KOTOPbIE
umetrorcs B Tabnmie «llepuoandeckas
CUCTEMA XUMUUYECKUX IJIEMEHTOB
J.1. MenpaeneeBa ¢ YUCIOBBIMHU
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB

U 3aps] Alipa aToma, o011ee 4Yucio
AJIEKTPOHOB, pacHpeielICHHE

AJIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSM);



" 00vsCHAMb (XapaKTepU30BaTh) 00IIUE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB U UX COEIUHEHUI
B IIpejiesiax MaJIbIX EPUOIOB
Y TJIaBHBIX OoArpyni (A rpymm)

B YUCTOM CTPOCHHA aTOMOB 3JICMCHTOB

Takum o00pa3oMm, Ha OCHOBaHMM CKA3aHHOTO BBILIIE MOXHO 3aKIIIOUUTh, UTO
IpeIMETHBIE Pe3yJIbTaThl COINIACHO CBOEMY Ha3HAYEHHUIO U MPUHIIMIIAM OpraHU3alUu:
— YMOuHAIOM U KOHKpemu3upyiom  00lllee TOHUMAHUE  CYIIHOCTH
YCTAaHOBJIEHHBIX CTaHAApPTOM TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS
@OII OO0, neranu3upyroT COAEPKAHUE ITUX PE3YJIbTATOB NPUMEHUTEIBHO
K crneuuduke ydyeOHOro Marepuaina, MPEICTABICHHOTO B CTPYKType
OCHOBHBIX pa3JieNioB Kypca «Xumus 8—9»;

—  Xapakmepusyom u Onucvléarom criocoObl NeUCTBUN C y4eOHBIM MaTepUajoM,
OBJIaJICHHE KOTOPHIMU MO3BOJISIET 00YYAIOIMMMCS YCIIEITHO PelIaTh yueOHbIe
U y4yeOHO-TIpaKTUYECKHE 3aJaud, OPHEHTHUPOBAHHbIE Ha TOJyuYEHHUE,
npeoOpa3zoBaHUE 3HAHUN U HA TPUMEHEHUE UX B HOBBIX CUTYaIUAX;

— evicmynarom B KayeCTBE COJEPKATEIIbHOW U KPUTEPUATBHON OCHOBBI

JUISL  ONpeNeNieHHsT METOJOB M TMPUEMOB IO OpraHU3alMHU MPOLEIYP
OLICHMBAHUSI U CO3/JaHUI0 MHCTPYMEHTApHsl OLIEHKH B CHCTEME KOHTPOJIS
00pa3oBaTEIbHBIX JOCTHKEHUM OOYYAIOIIUXCS II0 OCBOCHHIO Y4eOHOTO
npeamera «XuMus».

B umemsx obecrieyeHuss OOBEKTHUBHOCTH OLIGHKH JIOCTHXKEHHUS MNPEIMETHBIX
pe3yabTaTOB MPU O0YyYEHUH XUMHUHU KaXKIBIA M3 HUX YTOYHEH C OpHEHTAlUeil Ha ero
«U3MEPSAEMOCTb» U «IOCTIDKMUMOCTBY». ODTO O03HA4aeT, YTO IJIABHBIMH OOBEKTaMHU
OLICHUBAHUS SBIIAIOTCA T€ 3JIEMEHThl MPEIMETHBIX 3HAHUN M NPEIMETHBIX YMEHUH,
KOTOpPBIE SABIISIFOTCS 00s3aTENILHBIMU /111 OCBOCHHS BCEMH O0YYarOUIMMUCS MO UTOraM
o0yueHusi. OCHOBHBIM (PaKTOPOM IPH OIICHKE JOCTHKEHHS MPEIMETHBIX Pe3ylIbTaToOB
CTAaHOBHUTCSI TPEACTABICHHOE B Ka)XJOM W3 HUX YKAa3aHUE HA YPOBEHb OCBOCHUS

AJIEMEHTOB COAEPKaHUSI y4eOHOro mpeaMeTa « XUMUs.



2. BUJAbI U ®OPMbI ONEHUBAHUSA NPEJMETHBIX PE3YJIBTATOB
IO YYHEBHOMY IIPEIMETY «XUMMUSD»

OueHrBaHUWE KaK KOMIIOHEHT KOHTpPOJIE 0Opa3oBaTEeNbHBIX JIOCTUKEHUM
oOydJaromuxcs MpU HU3YyUYCHUH XUMHU HMEET CBOM OCOOCHHOCTH, OOYCIIOBIICHHBIC
HE TOJIbKO IEJsIMH W 3ajJlauaMd HM3y4eHHUs TpeAMeTa, HO M TIJIaBHBIM 00pa3oM
cenuPuKod caMoro XMMHYECKOrO0 3HAHUA W Y4eOHOTO MaTepuana, H3y4yaeMoro
Ha KaXJOM OdYepeaHOM JTame oOydeHus. Tak, Hampumep, Ha HadaJlbHOM
aTame M3ydeHus npeamera «Xumus» (8 kmacc) K YHMCIy  INPHOPHTETHBIX
3alay  OTHOCUTCSL  MOCJENOBaTelbHOE  (OPMHUPOBAHUE  LEJIOI0  KOMILIEKCA
METanpeIMETHBIX U MPEAMETHBIX YMEHUI, HEOOXOAUMBIX I OCBOSHHUSI COJICPIKAHUS
Kypca Ha ypOBHE:

—  OBJIQJICHUSI TIOHATUWHBIM aIMapaToM y4eOHOTro MpeaMeTa;

— YCBOGHHMsI TEOpHUH, 3aKOHOB U OOIIMX 3aKOHOMEPHOCTEH XHUMHH, a TaKKe

METOJO0JIOTMYECKUX 3HAHUH O Crocobax W ImpueMax MCCIICI0OBaHUS BEIECTB
U XUMUYECKUX PEaAKIU;

— TPUMEHEHUS XUMUYECKUX 3HAHUN B MOBCEJHEBHOW XU3HU [JIS1 PELICHUS
NPaKTUYECKUX 33/1a4 B LEJSAX COXPAHEHUSI CBOETO 30POBbs U OKPYKAIOIIEH
IPUPOTHOMN CPEMBI.

Peanuzanus 3Tux 3amad npeanosiaraer GOpMHPOBAHUE TaKUX CHEIUPUUECKUX

YMEHUM, KaK:

—  6bl0eAmb CYIIECTBEHHbIC TPU3HAKH OCHOBHBIX XUMUYECKHUX MOHATU;

—  UCNONBL308amMb TIOHATHUS JUISI OOBSICHEHUS OTJEIBHBIX (DAKTOB U SABIICHUI;

— 6blOupamsv OCHOBAaHUSI M KPUTEPUU IS KiIacCU(UKAIIMM  BEIIECTB
Y XUMUYECKHUX PEaKInil;

— ycmaHaeiueams TPUUUHHO-CIEIACTBEHHBIE CBA3M MEXKIY OOBEKTaMu
U3YUYECHUS;

— npumeHsAms B TPOLECCE IO3HAHUS IIUPOKO MCIOJIb3YEMbIE B XHUMHUU
CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH (XUMHYECKUN 3HAK — CHMBOJI JIEMEHTA,
xumuyeckas (popMmya, ypaBHEHHUE XUMUYECKOW PEaKIUu );

—  npeobpazosvieams ITH MOJEIbHBIC MPEACTABICHUS MPU PEIICHUU Y4eOHO-
MO3HABATEIbHBIX 33/1a4;

—  B8bIAGIAMb U XAPAKMEPU308amb C yUETOM 3TUX MOJEIbHBIX IPEICTABICHUN

CYIICCTBCHHBLIC ITPHU3HAKHN M3Y4aCMbIX BCIICCTB U XUMHNYCCKUX peaKuHﬁ;



—  GuINOIHAMb pacyemvl 1O XUMHYECKHMM (opMydaM U  ypaBHEHHSIM
XUMHAYECKUX  pEeaKkiuil; IUIaHUPOBaTh M  IMPOBOAUTh  XUMHUYECKUU
AKCIIEPUMEHT U T. 1.

Bce nepeuncieHHbIe yMEHHUS SIBISIIOTCS] CTPYKTYPHBIMU €AMHHUIIAMHU TIPEAMETHBIX
pe3yabTaTOB, U MOTOMY TOCTOSIHHOE OTCJICKMBAaHHE YPOBHS UX CPOPMHUPOBAHHOCTH
UMEeT BaXHOE 3HAYCHHE JJISl YCTAHOBJICHHS COOTBETCTBHSI YYEOHBIX TOCTHKEHUMN
oOyuaromuxca tpedoBanusiMm PI'OC OOO k pesynpratam ocBoeHuss ®OII OO0
10 XHMHH.

B03MOXHOCTH ISl TaKOro KOHTPOJSI TPEAOCTABISICT meKyujee OyeHugaHue
NPEeIMETHBIX Pe3yIbTaTOB, 00ECIEUHBAOIIEe TOTYICHHE HEOOX0UMON MH(POPMAIIH
O CTETICHU TPOIBIKECHUS KaXI0T0 M3 00YJarOIMXCsl B OCBOCHHH YU4eOHOT0 MaTepuana,
HNpeayCMOTpEeHHOrO denepalbHOl  pabodeid mporpamMmoil y4eOHOro TmpeaMera
«XUMUSA», © HOBBIX ISl HUX QJTOPUTMOB YUEOHBIX NEHCTBUI C ATUM MaTepHalioM,
HampuMep, MPH COCTABICHUU XUMUYECKUX (POPMYII, ypaBHCHHI XUMHUYECKUX PEaKInH,
BBIOOpE OCHOBaHUW JUIsI KiIacCH(HKAIMKM BEIIECTB, NMPH TPOBEACHUH BBIYMCICHUN

1o opmysiaM U ypaBHEHUSIM peakuui U T. 1.

Texkyuiee oneHUBaHUe MPeIMETHBIX Pe3yJIbTATOB

OcHoBHBIMH (OpMaMHU TEKYIIETO OIEHUBAHMUS TPEIMETHBIX PEe3YyIbTaTOB
10 XUMUH SIBIISIFOTCSL:

— cucmema yCmHwIX 60NPOCO8, YAPAICHEHUL,

— cucmema 3a0aHutl Pa3InuYHON TUIIOJOTHH U YPOBHS CIIOXKHOCTH JJISl OLIEHKU

YCBOCHUS OTAEIBHBIX 3JIEMEHTOB COJIECPKAHUS KOHKPETHON TEMBI;
—  KpamkopeMeHHble NUCbMeHHble pabomyl TI0 UTOTaM WU3YUYEHUS OTIEIbHOM
TE€MbI;, XUMUYECKUW JUKTAHT U JP.

Bce nepeunciennsie GopMbl TEKYIIETO OIEHUBAHUS CIIYKaT CPEICTBOM, CBOETO
pOaa MHCTPYMEHTAPUEM, ISl IPOBEICHUS OLIEHOUYHBIX ITPOLETYD.

B cuny cBoeli onepaTuBHOCTH M THOKOCTH, a TakKe pazHooOpasus 1mo ¢popMam
¥ METOJ/IaM, TeKYIlee OIEHUBAHUE KaK OJHO U3 3(PPEKTUBHBIX HATIPABICHUN KOHTPOJIS
y49eOHBIX JOCTIKEHUI 00y4YatroInuXCs TO3BOJISIET:

—  OCYHIECTBIATh MU(DPEPEHIMPOBAHHBIN MOAXOM K OOyUYAIOMUMCS C IEIBIO

BBISIBICHUS UX CIIOCOOHOCTM K TMPUMEHEHUIO 3HAHUM B Pa3IMYHbBIX
CUTYyalMsIX, TOTOBHOCTH K CAMOKOHTPOJIIO U CAMOOLIEHKE PE3yIbTaTOB CBOUX

JIOCTHIKCHHUH



— BBISIBJISATH MPUYUHBI 3aTPYyAHEHUN OOydaromuxcs npu padbore ¢ ydeOHbIM
MaTepuaioM;

— CIeOUTh 3a XOJOM mpoliecca OOydeHHsT U 1O Mepe HEeOO0XOIUMOCTU
OTIEPATUBHO KOPPEKTUPOBATH (POPMBI €ro OpraHu3alii, OCOOEHHO B YacTHU
CaMOCTOSITEJILHOM MTO3HABATEIbHON JIEATEIIbBHOCTH 00Yy4aIONIUXCHI.

Kaxk Ob1110 CKa3aHO BbIIIIE, OJJHOM U3 TPATUIITUOHHBIX (HOPM TEKYIIIETO OLIEHUBAHUS
ABJISIETCS ycmHwblti onpoc. Ero menecoo0pa3Ho MPOBOIUTH B Hadayie YpoKa C IEJbIO
aKTyajqu3aluy 3HaHUM, HEOOXOJUMBIX JUISI M3Y4YeHUSI HOBOTO TEOPETUYECKOTO
Marepuaia, a TakkKe B KOHIE ypOKa JJisi NMEPBUYHOTO KOHTPOJISI M 3aKperieHUs
MOJIYYEHHBIX Ha YpOKe 3HaHUW. B KkadecTBe OCHOBHOIO MHCTPYMEHTApUSI YCTHOTO
ompoca BBICTYINAET CHUCTEMa BOMPOCOB M YINPAKHEHHM, MOCTPOECHHBIX HAa OCHOBE
KOHKPETHBIX D3JIEMEHTOB COJEp)KaHUS M3YYEHHOTO MaTepuana, Jub0 HOBOTO
Marepuaa, moJIeKaIlero 3aKperuieHHIO.

ConepxaHue BONPOCOB M YIPAKHEHUW YUUTENIb OMNPEACIIeT C yd4eToM
MOJTOTOBJICHHOCTH OOYyYarIIMXCsl HAa MOMEHT H3yYeHHS COOTBETCTBYIOIIETO
matepuana. I[lpumepHoe coaepikaHue STUX BOINPOCOB U YIPAKHEHUUW MOXKET OBIThH
cinenytormuMm. Tak, Hampumep, B Kypce XUMUM 8 Kilacca MpPU HU3YYCHHH TEMBI
«OCHOBHBIE KJIACChl HEOPraHMYECKUX COCAMHEHUN» IS 3aKpEIUICHHsS] 3HaHM
0 KJIacCU(pUKAUU OKCHJIOB MOXXHO  HCIOJB30BaTh  CJEAYIOIIME  BOIPOCHI
U YIIPaKHEHMUS:

Bonpoc 1

Kaxkue BemiecTBa OTHOCST K KJ1acCy OKCUIOB?

Bonpoc 2

Kaxk xnaccupunupyroT OKCH/IBI: KaKHe TPYIIIBI OKCUIOB BBIIEISIOT?

Bonpoc 3

Kakue oxcuipl OTHOCSAT K TpyIIlaM a) OCHOBHBIX OKCHUIOB, 0) KHUCJIOTHBIX

OKCHUIOB?

Ynpasicnenue

1) V3 npeaios)KeHHOTO CIMCKA BEIIECTB:

B&COg, MgO, Fe(OH)z, SOz, HNOg, Kzo, Ca(OH)z, NzOs

BBIITUIIUTE OT/IEJIbHO @) OCHOBHbBIE OKCHJIbI, 0) KUCIOTHBIE OKCHU/IBI.

2) laiiTe Ha3BaHUE KaXKIOMY OKCHIY.

B kypce xummm 9 kiacca mpu H3YyYEHUU TEMbl «IJNEKTPOIUTHUECKAS
JUCCOLMALUSI JUIsl 3aKPEIUICHUS] 3HAHUN 00 AJIEKTPOJIUTAX U HEANEKTPOJIUTAX U UX

JIMCCOLMALINHN 11eJIECO00Pa3HO UCIIONB30BATh CIAEAYIOIINE BOMPOCH U YIPAXKHEHUS :



Bonpoc 1
Kakwue BemecTBa Ha3bIBAIOT YJICKTPOIATAMHE?

Bonpoc 2

Kaxkue nporneccrsl mpoTeKaroT Npy paCTBOPEHUHU AJIEKTPOIUTOB B BOJE?

Bonpoc 3

Kak Ha3bpBalOT a) TOJIOKUTEIBHO 3apsOKCHHBIE HOHBI, 0) OTPHUIATEIHLHO

3apsIAKEHHBIE NOHBI?
Ynpasicnenue

HpeI[JIO)KCHBI CICOYIOIIHC 0003Ha4YCHMUSI KATUOHOB U AaHUOHOB:

KATUOHBI AHHOHbI
Ba2+ COs”
Fed* SO,
K Cr
Mo2* PO,

1) Ucnionp3yiiTe  MpeJIOKCHHbIE  O0O3HAYECHHUS  KATHOHOB
JUTSL COCTABIICHUS IECTH (POPMYIT AIEKTPOIUTOB.
2) JlaiiTe Ha3BaHKME Ka)XJIOTO BEIIECTRA.

3) 3anuimTe YPaBHCHHUC AUCCOLHAIINU KAKIAOT'O IJICKTPOJINTA.

Pexomendauuu noO OUEHUBGAHUIO YCMHO20 omeéeema
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AHHOHOB

[Ipu oneHnBaHWUU OTBETa OOYYAIOIIETOCS HAa MOCTABICHHBIA BOMPOC WIIU €T0

OTBETa MO pe3yJbTaTaM BBIMOJIHEHUS KOHKPETHOTO YIPaKHEHHS IIesiecoo0pa3Ho

IIPUMCHHUTD CJIICAYIOINUC KPUTCPHUU:

OTMeTKa «5» CTaBUTCS MPHU YCIOBUH, €CIIH 00YUaIOIIHIACS:

" NaeT IIOJHBIA apryMEHTUPOBAHHBIM OTBET, W3JIOKECHHBIM B OINpPEICIICHHON

JIOTUYECKOM IIOCJICA0OBAaTCIBbHOCTH,

" OCMOHCTPHPYECT IIOHMMAHHUC CYIIHOCTH COOTBCTCTBYIOIIHNX XHUMHYCCKHUX

HOHHTHﬁ, 3aKOHOB 1 TGOpPIfI, HCIIOJIB3YCT UX BO B3aUMOCBA3U IJIA 0O0BSICHEHHS

paccMaTpuBaCMbIX SIBIICHUM U CBOMCTB HN3y4aCMbIX BCHICCTB,

" YCICOIHO PC€alu3yCT NMOJYUYCHHBIC paHCC 3HAHUA OJIA IOCTPOCHUA BBIBOJOB

U 0000IIIEHU.

OT1MmeTka «4» cTaBUTCA MPU YCIIOBUH, €CJIH O0yYaIOIIUIACS:



JAET OTBET, YAOBJIETBOPSIOUIMI B LIEIOM TPEOOBAHUSIM K OTBETY Ha OTMETKY
«5», HO IPHU ATOM JIOIYCKAET HEKOTOPbIE HETOYHOCTHU B TOJIKOBAHUU CYIITHOCTH
(paKTOB U SBIEHUM, O KOTOPBIX UJIET PEUb.

CaMOCTOATCIIBHO YCTPAHACT UMCIOINHUECCA B OTBETC HCTOYHOCTH.

OtMeTKa «3» CTaBUTCS NPU YCIOBUU, €CIIH 00yYaIOLIHIiC:

JAeT OTBET, KOTOPBIA IO COAEPKAHUIO B OOJIbLIEH YacTH YJIOBJIETBOPSET
TpeOOBaHUAM K OTBETY Ha OLEHKYy «4» HO JONYCKAaeT OLIUOKU
IPU UCTIONB30BAHUU TEOPETUUYECKOTO U (DAKTOIOTUUYECKOI0 MaTepuana;

HE IEMOHCTPUPYET YMEHHUS 110 YCTAHOBJIEHUIO CBS3U MEXKAY U3YUEHHBIM paHeEe
Y HOBBIM TEOPETHYECKUM MATEPUAIIOM;

3aTpyAHSIETCS B IOCTPOECHUHU BBIBOIOB U 0000IIEHNUH;

JOITYIICHHBIC OIITMOKH HUCTPABIIACT C TIOMOIIBIO YUUTCIIA.

OTMeTKa «2» CTaBUTCS NMPU YCIOBUH, €CIIM 00YyYaIOIIHIC:

JlaeT HEBEPHBIN OTBET HA IIOCTABJICHHBIN BOIIPOC;

MOKa3bIBaeT HECHOPMUPOBAHHOCTh 3HAHMI COOTBETCTBYIOIIUX MOHSTHIM
Y 3aKOHOMEPHOCTEN;

HEBEPHO MPUMEHSET U3YUEHHBIE TIOHSATUS, 3aKOHBI U TEOPUU JUIsI OOBSICHEHUS
paccMaTpyBaeMBbIX SIBJICHUU U CBOKWCTB U3y4YaeMbIX BEILIECTB;

3aTPyAHSETCS B UCHPABJICHUH JOMYIIEHHBIX OMIMOOK KaK CaMOCTOSTEILHO,

TaK U C IIOMOIIbIO YUHUTCIIA.

B mpakTrke mpenonaBaHus XUMHH B paMKax TEKYIIETO OICHWBAaHMs HamboJee

4acTo JIJIsl OLIEHKH JTOCTUKEHUS MPEAMETHBIX PE3yJIbTATOB MCHOJIb3YIOTCS Pa3INYHbIC
3amaHus. 3aJaHus, WCTOJIb3yeMble B ITHX NENSAX, KIACCHPUIUPYIOTCS TO Pa3HbIM
OCHOBAHUSIM: MO CBOEU munono2uu (TECTOBbIE, «KOHTEKCTHBIE», UMEIOIINE XapaKTeP
«MBICIIEHHOT'O 3KCIIEPUMEHTA); IO 00BeM) HPOBePSAEeMO20 COOePAHCAHUSL, TIO CROCOOAM
U npuemam HNO3HABAMENbHOU OesmelbHOCmU, HEOOXOIUMBIM JUIsl UX BBINIOJHEHHUS.
Bmecte ¢ TeM mnpu BceM pa3HOOOpa3WM 3aJaHUsl CXOJHBI MO CBOEH II€JeBOI
HaIpPaBJIEHHOCTH, CyTh KOTOPO 3aKJIF0YAETCS B TOM, YUTOOBI HE MPOCTO YCTAHOBUTD, UTO
3HAIOT U YMEIOT 00y4YaroInecs, CKOJIbKO 00ecneunTh 00bEKTUBHYIO OLIEHKY TOT0, KaK
U B KAaKUX B3aUMOCBS3SX OHU MOTYT MPHUMEHSATH MOJYYEHHbIE 3HAHUS WU YMEHUS

JUIs1 aHAM3a, OOBSICHEHHS] U TPOTHO3UPOBAHUS PA3IMYHOTO POJia SBICHUMH.
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[Ipu omnpenenenun oObeMa MPOBEPAEMOro cojepxkaHus U GOpM  €ero
MPEABABICHNUS B YCIOBUU KOHKPETHOrO 3aJaHusl cleAyeT o0s3aTeIbHO MNPUHHUMATD
BO BHUMAaHUE MPHUHATYI0O B Yy4yeOHOM mpeaMere «XHUMHS» JIOTUKY CHUCTEMHOMU
OpraHu3aluy y4eOHOro maTepuasna, KOTOPbI CTPOUTCS, KakK YK€ TOBOPUIIOCH paHee,
MO0 TMPUHUUIY I[OCJIEI0BATEIbHOTO PAa3BUTUS 3HAHMM HAa OCHOBE TEOPETUYECKUX
MPEACTAaBICHUNA Pa3HOTO YPOBHSA. YUeT CTOJb Ba)XHOro (akropa MpU MOCTPOECHUU
3alaHUid  TO3BOJISIET 0oJieeé TOYHO YCTAHOBUTH, KaKU€ TNPEIMETHbIE 3HAHMS
U ¢dopMHupyeMble TMpeJAMETHble YyMeHHUs (IEHCTBUS C Yy4eOHBIM MaTepuajoM),
HanpaBJICHHbIE Ha TNPUMEHEHHWE 3HAHUM, a TaKkKe MX MpeoOpa3oBaHHUE C IIEJIbIO
NOJIyYeHUsS] HOBBIX 3HAHUM, OJDKHBI COCTaBUThH COJIEPKATEIbHYI0 OCHOBY KaXKIOTO
3aJlaHusl.

B cBoto ouepennb B uensax auddepeHiuaniy 3alanuii Mo ypoBHIO UX CIIOKHOCTH
HeoOxoauMo yuuThiBaTh TpeboBanuss PI'OC OOO k pesynbrataMm OCBOEHUS
@OIT OOO. Ha ocHOBaHMM YCTaHOBJIEHHUSI COOTBETCTBUS COAEPIKATEIBHOW OCHOBBI
3aJlaHUil  YPOBHIO YCBOGHMSI TOHATHM ¥ CHOPMHUPOBAHOCTH YMEHUU JaeTcs
XapaKTEePUCTHUKA UX CII0)KHOCTH (0a30BOr0 M MOBBIIIEHHOI'0). B Kax 10l 13 3TUX Tpynn
3a/laHAs MOTYT PACHPEIEIATHCS 0 BUAAM IPOBEPSAEMBIX 3HAHUM U YMEHHMM, a TaKKe
0 crocobaM MO3HABaTENbHOW JESTENbHOCTH, BBIPAXKEHHBIM B COOTBETCTBYIOIIUX
nenctBusax. Tak, HanmpuMmep, NpU M3YYEHUHU IEPBOM TEMBI Kypca XMMHHM B 8 Kiacce
(GopMUpPYIOTCS Ba)KHEHIIME TOHSATHS, KOTOpble OYAYyT HCIHOJB30BAaThCS Ha BCEX
HNOCIHENYOMMUX YypokaXx XuMuH. OLIEHUTh YpPOBEHb YCBOEHHS JOTHUX HOHATHIM
U CPOPMUPOBAHHOCTh YMEHHS HCHOJIb30BaTh HMX Uil OOBSICHEHHS KOHKPETHBIX
SBJICHUH, MPOUCXOASIIMX C BEIIECTBAMHU Ha aTOMHO-MOJIEKYJSIPHOM YPOBHE, MOHO,
UCIONB3Ysl 3aJaHusl pasnu4yHod (GopMbl. OTO MOTryT OBITh 3aJaHUs, KOTOpBIC
OPUEHTUPOBAHBI HA ITPOBEPKY TOJBKO OJHOTO OIPENEIECHHOTO 3JEMEHTAa COACP/KaHNUS.
OnHako 3TO HE SIBJIAETCS OCHOBAaHMEM JJIsi TOTO, YTOObI OTHECTH TaKue 3aJaHus
K KaTerOpUH JIETKUX, HE TPEOYIOIHUX OCOOBIX YCUIMM /I IOMCKA OTBETA, IOCKOJBKY
UX BBIITOJIHEHUE TPEOYET CUCTEMHOI'O TPUMEHEHUS 3HAHUIA.

OOpaTM BHUMaHUE YYUTENsI HA OCOOCHHOCTH OIICHMBAHHS HEKOTOPBIX BHUJOB
3a/laHAl, KOTOpbIE€ TPAAUIMOHHO MCHOJIB3YIOTCS Il NPOBEIEHUS OLIEHOYHBIX
IpoOLENyp B paMmKax mexyweeo oyerusanus. Hanbojiee MHOINOYHMCIEHHBIMM U3 HHUX
ABJIAIOTCS 3aJ]aHus1 0A30BOTI0 YPOBHS CJIOKHOCTH.

[IpuBenem npumepbl NOMOOHBIX 33JaHUM M TOJAXOJAbl K OLICHMBAHUIO HX

BBITIOJIHEHUSA (CM. npumep 1).
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Ilpumep 1

Ycnosue 3a0anu.
[Ipu pacTtBOpeHHH caxapa B BOJI€ MPOUCXOAUT _ , MPU KOTOPOM __ caxapa
pacrpenensoTcs Mexay BoAbl. Eciu caxap HarpeBaTh B IJIaMEHU CIIUPTOBKH,

TO HaOIIIOJaeTCs €ro MOTEMHEHHE, a 3aTeM OOYIIHBaHHE, TO €CTh MPOUCXOMAMT __
[Tpu 5TOM _caxapa pa3pymalTcs U 00pa3yroTCs HOBBIEC BEIICCTBA M3 TEX _, KOTOPHIC
BXOJIMJIM B COCTaB ____caxapa. JTO JIOKa3bIBa€eT, UTO caxap SBISCTCS _ .

Omnpenenure, Kakue MOIXOIAIIME IO CMBICITY MTOHATHS U3 TPEII0KECHHOIO HIKE
CIMCKa MOKHO BCTABUTh HA MECTA IPOITYCKOB B MPETOKEHUSAX.

Cnucok nonamuii.

1) amomol, 2) monexynvi, 3) Quszuueckoe senrenue, 4) xumuueckas peaxyus,
5) npocmoe eugecmso, 6) croxcnoe seuecmao.

VKakuTe Ha MECTE MPOIYCKa HOMED BHIOPAHHOTO COOTBETCTBYIOIIETO TOHATHS
(TIOHSITHE MOXET UCIIOIB30BAThCSI HECKOJIBKO Pa3).

B oTBeTE yKaKUTE MONYIHBIIYIOCS TIOCIIEI0BATEBHOCTD HIHPP.

OtBeT:

(32242126)

KOMMeHmapuu K OUeHusaruro 3a0aHUs.

Obvexmom  oyenusanus  sAeuaomcsa. 1) npeomemuwiii  pezyromam — —
c(hOpMHPOBAHHOCTh YMEHHS PACKPHIBATH CMBICT OCHOBHBIX XUMHUYECKUX MOHSITUN
(aToM, MozeKyna, XUMUYECKHI SJEMEHT, IMPOCTOE BEUIECTBO, CIIOAKHOE BEIIECTBO,
bu3uvecKkoe sBICHUE, XUMHUYECKas peakius); 2) memanpeomMemuulil pe3yibmam —
chOpPMHPOBAHHOCTh YMEHHUS HCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIILICHUS
IIPU OCBOCHUMW 3HAHUM: BBIIECISATH XapaKTEpHbIC MPU3HAKU MOHATHH, YCTaHABIMBATH
B3aMMOCBSI3b C JPYTUMH TOHSITHUSMHU, HCIOJIb30BaTh TOHITHS IS OOBSCHEHUS
OTJIEIBHBIX (DAaKTOB U SIBICHUM.

OueHMBaHUE BBIMIOJTHEHUS OOYYaIOIIMMHUCS 3TOr0 3aJaHusl MIPEeArnoJiaraet
couemanue KpumepuaibHo20 U HOPMAMUEBHO20 NOOX0008 K 8bICHAGIEHUID OMMEMKU.
[Ipu 3TOM 1IE7IECO00PA3HO MPUMEHUTH CIAEAYIONINE KPUTEPHUHU.

B ciyuae ecnu:

" IPOJIEMOHCTPUPOBAHO OCO3HAHHOE T[OHMMAaHWE CYUIHOCTH YKa3aHHBIX

MOHSTUI — CTaBUTCS OTMETKA «5»;
" JOMyIIEHA OJHA OITNOKA — CTABUTCS OTMETKA «4»,
" JIOMYIIEHO JIBE OMIMOKHN — CTABUTCS OTMETKA «3»;

» jomyImieHo 0osiee ABYX OMHUOOK — CTABUTCS OTMETKA «2.
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Ilpumep 2 (mecmoesoe 3a0anue)
Ycnoeue 3a0anusn:

B kakoii U3 npuBeIeHHBIX HIKE (POPMYJT BEUIECTB a30T MPOSIBISIET BAJICHTHOCTb,

paBnyio IV?
1) NH;
2) N0
3) NO
4) NO;
5 N2O3
OtBeT:

Kommenmapuu k oyenusanuto 8vinoineHus 3a0anusl

Obvexmom  oyenusanus saeuawomces. 1) npeomemuviti  pesyiomam — —
chOpMUPOBAHHOCTh  YMEHHSI  ONPEACISTh  BAJICHTHOCTH  aTOMOB  DJIEMEHTOB
B OMHAPHBIX COCAMHEHUAX; 2) Memanpeomemuulil pe3yiomam — cHOPMUPOBAHHOCTh
YMEHUS TIPUMEHSITh B TPOIECCE IMO3HAHUS CHUMBOJIMYECKHE (3HAKOBBIC) MOJCIH,
UCIIOJIb3yEeMbIE B XUMUHU.

Tak kak 3aJaHue OPHEHTUPOBAHO Ha MPOBEPKY YCBOEHHUS TOJBKO OIHOTO
HOHSITHS, TO 1[EIECO00Pa3HO MPUMEHUTh HOPMAMUBHOE OUXOMOMUYECKOe OYeHUBAHUE

PE3YIbTATOB €T0 BBIITOJIHCHUA (BI)IHOJIHGHO/HC BBIHOJIHGHO).

Ilpumep 3

Ycnoeue 3a0anua:

3agaHbl CXEMbl XMMUUYECKUX PEAKIUM:
1) H, + Cl, = HCI

2) Mg+ O, =MgO

3) Al,O; + H, = Al + H,O

4) SO, + O, = SO3

CocraBbTe ypaBHEHHS XUMUYECKUX pEakluil: ompeaenutre Kod3QPUIHUEHTHI
Y 3aMUIIUTE UX nepes GopMyIaMu COOTBETCTBYIONTUX BEIIIECTB.

Kommenmapuu x oyenusanuro 3a0anus

Obvekmom  oyenuganus aeiaiomcs: 1) npeomemuvui  pe3yiomam — —
c(hOopMUPOBAHHOCTH yMEHUS UCII0JIb30BATh XUMHUYECKYIO CUMBOJIUKY
JUTSL COCTABIICHUS YPABHCHHMI XUMUYCCKUAX PEAKIUIN; 2) MemanpeOMemublil pe3yibmanm —

c(hOpMHUPOBAHHOCTh YMEHUSI TPUMEHSATH B MpollecCe OOyYEHHUS CHMBOJUYECKUE
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(3HAaKOBBIE) MOJIENIU, UCTIOJIb3YEMbIC B XUMUU — XUMUYECKUHN 3HAK (CUMBOJI AJIEMEHTA),
XuUMH4Yeckas (opmysia U ypaBHEHUE XUMUYECKON peaKuu.

HecmoTpst Ha TO, 4YTO C TIOMOUIBIO 3TOTO 3a/JaHHsl  OLIEHUBAETCS
c(OpMHPOBAHHOCTh TOJBKO OJIHOIO 0a30BOr0 yMEHMs, HAlO YYECTh, UYTO MPU €ro
BBINIOJIHEHUHU 3TO YMEHUE — yuyeOHOe NeUCTBUE — MPUMEHSIETCS HECKOJIBKO pas3, MpuYeM
B u3MeHstomuxcs curyauusax. C  ydyeroM Takoro KpUTEPHAIbHOIO MOAXOAA
1[EJeCO00pa3HO KaKJI0€ BEPHO COCTABICHHOE ypaBHEHHE OLEHUTh B 1 Oami, T. e.
oOy4aromuiicsi MOKET MOJIYYUTh 3a BbINOJHEHUE Bcero 3afanus ot 0 10 4 Gasuios.

[Io mepe uzydeHus 000N TEMBbl Kypca XUMUU MPOUCXOAUT «HAKOIUICHUE)
3HAHUM U YMEHUHN NMPUMEHATHh UX B PA3IMYHBIX YUYEOHBIX CUTYalUSAX. B 1ensx oneHku
YMEHHUI NMPUMEHATH MOJYYEHHbIC 3HAHMSI B CHUCTEME W B3aMMOCBSI3U I1I€J1€CO00pa3HO
UCIIOJIb30BaTh KPAMKOBPEMEeHHble NPoGepoyHble pabompl, BKIIOYAIONINE HEOOJBIIOE
KOJIMYECTBO 3aJaHuil, C TOMOIIbI0 KOTOPBIX OIEHUBAETCS CHOPMUPOBAHHOCTH
HECKOJIbKMX B3aWMOCBA3aHHBIX MOHATHH. [lpuBenemM mnpumep Takod HPOBEPOUHOU
paboThl U MPOKOMMEHTHUPYEM OIICHMBAHWE BBIMOJHEHUS KaXXIOr0 U3 BKIIOYEHHBIX
B Hee 3aJjaHuil u paboTsl B ieioM. OOpaliaeM BHUMaHKE Ha TO, YTO JBa 3aJJaHus paboThl
(1 u 2) oObeaMHEHBI KOHTEKCTOM — CIIMCKOM BEIIECTB, KOTOPbIH KOHKPETU3UPYET
coJiepKaHue MPOoBepsieMOro yueOHOro Matepuana. ITH 3aJJaHUs CBSI3aHbl MEXAY COOOM
ellle ¥ TE€M, YTO BBINOJIHEHHE 3aJaHus | MOMOTraeT BBIIIOJIHUTH 3aJaHue 2, OCKOJIbKY
OHO IO CBOEH CyTU SBISETCS NEPBBIM YUYEOHBIM AEHCTBHEM, KOTOPOE HEOOXOAMMO
BBIIOJIHUTh OOywaromumMcs. Takass CTpyKTypa HpOBEpPOYHOM pabOThl IO3BOJISAET
OLIEHUTh CTENEHb OCO3HAHHOCTU O0YYarOIUMHUCS B3aUMOCBSI3U U3YUYEHHBIX MOHATHH U

NEHCTBHM ¢ YUeOHBIM MaTEepHaJIOM.

Pexomenoayuu no oueHuganuro KpamKo8pemeHHou nPpoeepouHoll padonvl

C KOHMEKCMHbIMU 3A0AHUAMU

Hngpopmayus (edunwiii konmexcm) 015 8bINOJIHEHUSL 3A0AHUL

Jlns BeIMOJTHEHMS 3a/1aHii 1 1 2 UCITOB3yHTe BEIIeCTBAa M3 MPUBEICHHOTO CITHCKA:

1) HNO; 2)SO; 3) Ca(OH), 4) CuCl, 5)K:0 6) Mg(OH):

Ycnoeue 3a0anua 1:
Pacnipenenurte BemiecTBa M3 CHMCKa MO Kjaccam/TpynraM W Ha30BUTE KaXKJ10€
BEIIIECTBO: 3aMUIITNTE (POPMYJIBI U Ha3BaHUS YKA3aHHBIX BEIIECTB B COOTBETCTBYIOIINE

rpadbl TAOIULIBL.
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Knacc/epynna Dopmyna Haszeanue
OKCHJIbl OCHOBHBIE
OKCH/JIbI KUCJIOTHBIE
LIET0YU
HEpPaCTBOPUMbBIE OCHOBAHUSA
KHUCJIOTBI

CoJImm

Kommenmapuu k oyenusanuro 3a0anusi:

Obvekmom  oyenusanus seuaomes: 1) npeomemuvle pe3yibmamol —
c(OPMHPOBAHHOCTh ~ YMCHHH  ONpPEHEIATh  BaJCHTHOCTh  aTOMOB  3JICMEHTOB
B OWHApPHBIX COCJMHCHHSX, MPUHAIICKHOCTh BEIIECTB K OIPEACIICHHOMY KIIaccy
COoeMHEeHUH 1o GopMyiaM (KIacCH(PUIMPOBATh HEOPraHUYCCKUE BEIECTBA); JaBaTh
Ha3BaHMS BEIIECTBAM [0 CUCTEMATHYECCKON HOMEHKIIAType;, 2) Memanpeomemubie
pe3yibmamul — YMEHUS BEIOMPATh, aHAJTU3UPOBATh U UHTEPIIPETUPOBATH HHPOPMAIIHIO
pa3IUYHBIX  BHJOB 51 dbopm NPEJICTABIICHUS; BEIOMPATH OCHOBaHHUS
U KPUTEPUHU JUTS KIaCCU(PUKAIIMA XUMHUYECKUX BEIECTB.

BemmosiHeHne  3amaHus 1 mpeAnionaraeT  OCYIIECTBICHHE  HECKOJIbKHX
MOCIICIOBATCIIBHBIX M CBS3aHHBIX ~ MEXKJIYy  COO0OM  Y4eOHBIX  JCHCTBHIA:
1) kmaccuuUIUPOBAaTh MPEAIOKECHHBIE BEIICCTBA IO HX KAaYCCTBEHHOMY COCTaBY
U C yYEeTOM BaJICHTHOCTH XHMHYECKHX 3JICMCHTOB; 2) JaTh Ha3BaHHE KaKIOMY
BEIIIECTBY IO CHCTeMaTH4YeCcKoW HoMmeHKiatype. COrllacHO yKa3aHHBIM JICHCTBHUSM
11e7ecoo0pa3Ho 3a BHIIOJIHEHUE KaXK0T0 U3 HUX ocTaBUTh 0,5 6amta. CienoBaTenbHO,

3a BBIMIOJIHEHUE 3a0aHus | o0IIee KoauuecTBo 0atoB coctaBut ot 0 10 6 6auIoB.

Ychosue 3a0anue 2:
CocraBbTe YypaBHCHHUS YETBIPEX XHMHYECKHX PEAKIIUHA, KOTOPBIC BO3MOKHBI
MEXKJIy BEIIECTBAMH W3 IMPUBEJACHHOTO CHHCKA. 3alHIIUTE YpPaBHEHUS PEaAKIIHM

B TaOJIHILY.

1)
2)
3)
4)
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BapuaHm omeema:

1)  2HNOs + Ca(OH), = Ca(NOs), + 2H;0
2) SO, + Ko0 = K;S05

3)  Mg(OH), + 2HNO; = Mg(NO3) + 2H,0
4) SO, + Ca(OH); = CaSO; + H,0

Kommenmapuu x oyenusanuro 3adanus
Obvexmamu oyenuganusi seuaomca: 1) npeomemuvie pe3yibmamvl —
chOpMUPOBAHHOCTh  YMEHHMH  OMNpPENENsATh BAJCHTHOCTh  aTOMOB  DJIEMEHTOB
B HEOPraHMYECKUX  COCJAMHEHUSAX; UCIIOIb30BaTh  XUMHYECKYIO  CHMBOJIMKY
Ui cocTaBiieHus (OpMYyJI BEIIECTB U YPaBHEHMH XUMUYECKHX PEaKIIU;
2) memanpeomemuvie pesyivmamsvl — CHOPMUPOBAHHOCTH YMEHHH BbIOHWPATh,
aHAJM3MPOBAaTh W HHTEPIPETUPOBATh HH(OpPMAIMIO pa3IMYHBIX BHUJIOB U (opMm
IpEACTaBICHUS, MPUMEHITh B TPOIECCE IO3HAHUS MOJEIbHBIC MPEICTABICHUS —
XUMUYECKU 3HaK (CHMBOJI DJJIEMEHTa), XUMHUYecKass QopMmyna H ypaBHEHHUE
XUMUYECKOU PeaKInu.
Jlns  cocTaBieHUsT KaXIOTO YpaBHEHUS peaKIuu OOydJarouuics OJDKEH
OCYIIECTBUTH CIEIYIONINE MBICIIUTEIIbHBIC OoTiepaliuu: 1) BIOpaTh BEIIECTBA, KOTOPHIE
CIOCOOHBI pearupoBaTh MEXKIAY CO0O0H, COTIIACHO UX KIACCU(PUKAITMOHHBIM MTPU3HAKAM
(oHM OBLIM ONpEAENICHBl TMPU BBIMOJHEHWH 3amaHus 1); 2) cocTaBUTh (OPMYIIbI
BEILIECTB — MPOJAYKTOB PEAKIMK C YYETOM BaJICHTHOCTH XUMHUUYECKHUX DJIEMEHTOB;
3) pacctaBuTh KO3(PPHUIMEHTHI B YPaBHEHUAX peakiuid. I{emecoodpa3Ho 3a BHIMOIHEHHE
KQXXJIOTO W3 TEPEUMCICHHBIX JelcTBUil BhicTaBUTh mo 0,5 Oamra. Torma 3a BepHO
COCTaBJICHHOE ypaBHEHHE BbIcTaBiseTcs 1,5 Oamna. CyMMapHOE KOJIMYECTBO OaslIoOB
3a 3a7aHue 2 B 11eJioM coctaBuT oT 0 10 6 0asuIoB.
OnucaHHBIN BBIIIE KPUTEPUATHHBIN MOAX0 K OIEHUBAHUIO KaXKJ0TO U3 3aJaHUI
MIPOBEPOYHON PabOTHI (BBIpa)KEHHBIN B 0ajiax) sBISIETCS OCHOBOM I HOPMATUBHOTO
OIIEHUBAHMS — BBICTABJICHUS COOTBETCTBYIOIIEH OTMETKHU:
" OTMETKA «D» CTAaBUTCSA B cllydae, €Ci 00I1ee KOJIMUYeCTBO OaJIOB COCTaBUT OT
11 go 12 6amnos;

" OTMETKa «4» CTaBUTCS B Cydae, €CJIu 00I11iee KOJIUUYeCTBO OAJJIOB COCTABUT OT
8 no 10 6amnoB;

" OTMETKA «3» CTaBUTCS B CITydae, €CIIM 00IIee KOJINYSCTBO OAIITIOB COCTABUT OT
5 no 7 6ayIoB;

" OTMETKa «2» CTAaBUTCS B ClIydae, €CiIu 00IIee KOJNIEeCTBO OAIOB COCTABUT

MeHee 5 0aJuIoB.
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O6paTuM BHUMaHHE Ha MOAXO/IbI K OIEHUBAHUIO YMEHHS 00YyUYarOIIUXCs peliaTh
pacuemnvle 3a0ayu. Kak npaBuio, pacyeTHbIC 3aJa4 BXOASAT B COCTaB OOJBITMHCTBA
MPOBEPOUHBIX Pa0dOT Kak NpH TEKyIIEM KOHTpOJEe, Tak U TPU HUTOTOBOM
W aTTECTAllMOHHOM KOHTpOJIE 3HAaHWW. PemieHue pacueTHOM 3amadyu NPEAIOJIaract
BBIIIOJIHEHUE  ONPEACIICHHOMW  IOCJHEAOBATEIBHOCTA  JIOTUYECKUX  JIEMCTBUU
¢ (uznueckuMu BeIMYMHAMU HAa OCHOBAaHUM COOTHOIIEHUN BEIIECTB — YYaCTHUKOB
peakuuu. B 3aBUCUMOCTH OT yCJIOBUSA 33J]a4M KOJMYECTBO TAKUX JOTMYECKUX JEUCTBUI
MOET OBbITh pa3nu4HbIM. [l0ATOMY MpU OIEHMBAHUM BaXXHO YYUTHIBATH TO, KakK
oOydJaromuiicsi BBICTpAaUBACT HYXXHYIO TIOCJIEIOBATEIbHOCTh JTHX JICUCTBUH,

N OOCHHUBATH Ka>XJ10€ U3 BBIIIOJIHCHHBIX ﬂeﬁCTBHﬁ, KOTOPOC 6YI[CT ABJIATBCA JJICMCHTOM

OTBETA.
Pexomenoayuu no oyeHu6aHUuI0 pacuemHsix 3a0au
N0 YPABHEHUI0 XUMUYECKOU PeaKyuu
Ycnoeue 3aoanusn:

Boruucnure wmaccy THAPOKCHIA Kalldd, KOTOPBIM BCTyHaeT B PEaKIHUIO
¢ Hutparom xeneza(ll), ecnu B pesynabraTe oOpazoBanoch 0,3 MOJIb HEPACTBOPUMOTO
OCHOBaHWUSI.

3anuiuTe ypaBHEHHE XMMHUYECKOM peakiuu, 0 KOTOPOW HIET peub B yCIOBUU
3aJlaHus, U 3aITUIINTEe HEOOXOAMMbIC BHIYHCICHHUS.

Bapuanm omeema:

1) 3anucaHo ypaBHEHHE XUMUYECKON PEaKIUU, O KOTOPOH HICT pedb B YCIOBUH
3a/1auu:

2KOH + Fe(NO3); = Fe(OH), + 2KNO:s.

2) BBISBICHO COOTHOIIEHNE KOJTMYECTBA BENMIECTB THIPOKCH A KA M HUTpaTa
xene3a(ll) u onpeneneHo KOIMYECTBO BELIECTBA THAPOKCHIA KAJTUS:

n(KOH) = 2n(Fe(OH);) = 0,3 moub - 2 = 0,6 MoJIB.

3) Berunciena macca ruipOKCH/1a KaJIHs:

M(KOH) = 56 r/mois; m(KOH) = 56 r/mois - 0,6 moss = 33,6 1.

Kommenmapuu x oyenusanuro 3adanus:

Obvekmom  oyenusanus aeraiomcs. 1) npeomemmuwlii  pesyiomam — —
c(OPMHPOBAHHOCTh YMEHHUS TPOBOAUTH pACYEThl IO YPAaBHEHUIO XUMHUYECKOU
peakuuu; 2) memanpeomemuvle pe3yabmamsl — COPMUPOBAHHOCT YMEHHM CTPOUTH
JIOTUYECKUE PACCYXKJECHUS, CAMOCTOSATENIbHO BBIOMpATh CIOCOO pelnieHus ydeOHOU

3aJa4m.
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OTmMeTuM T€ JIOTMYECKHE JEHCTBUS, KOTOPBIE SIBISIIOTCA HEOOXOAMMBIMU
IUIL pelieHHus TaHHOM 3amauym: 1) cOCTaBICHHWE YpaBHEHHS XUMHUYCCKOW PEaKIIWH,
0 KOTOpOW UJET peyb B YCIOBHUH 3a/auu; 2) ONpPEAeSIEHUE COOTHOIICHHUS KOJIMYECTBa
BELIECTB —  MPONOPLHMOHATIBHON  3aBUCHMOCTH, KOTOpas  yCTaHaBIMBAETCS
B COOTBETCTBUHU C KOA(DPUIIMEHTAMU B ypaBHEHUH PEAKLUU; 3) HAXOXKIACHUE UCKOMOU
¢uznueckoit BenuuuHbl. Kaxkaoe joruueckoe AeMcTBHE MOKHO OLEHUTH B 1 Oan,
TOTJIa CyMMapHbIi Oalljl 3a BepHOE pelleHue 3agauu Oyaer paBeH 3 Oamnam. Taxoit
OPUHLIMIT  KPUTEPUATBHOTO OIEHUBAaHUA 1ieJlecoo0pa3eH Ha TMEepBbIX ATamax
(dopMUpOBaHUS YMEHUS pellaTh pacueTHbIE 3aJaUH.

B mpouecce nanbHeimero wu3ydeHus y4eOHOTro mpeamera  «XUMUS»
UCIIOJIb3YIOTCS 3a1aHUs, YCIOBHE KOTOPBIX TOTIOJHSAETCS HOBBIMH 3JIEMEHTaMU 3HAHUM.
CnenoBarenbHo, OylneT YBETUYMBATBCA M KOJUYECTBO y4EOHBIX JIEHCTBHIA,
HEOOXOMUMBIX JUIsl pemieHust 3agadd. [Ipy 3TOM CXOAHBIE TO CBOEMY XapakTepy
yueOHbIE ICUCTBUS, HAIPUMEDP HAXOXKACHHE MacChl (00beMa) BEIECTB 10 U3BECTHOMY
KOJIMYECTBY BellecTBa (M HAO0OpPOT), MOTYT TMOBTOPATHCS MPUMEHUTEIHHO
K HECKOJIbKMM BellecTBaM. B 1aHHOM ciyyae Takue JEHCTBHS 1L€JIecOo00pa3HO
oueHuBath B | Oamn. Takum o0pa3om, OTMETHM, YTO K KPUTEpHUSIM OLIEHUBAHUS
pellIeHUs] pacdyeTHOM 3aJadu MOryT OBITh OTHECEHBI CJEAYIOUIME MOKa3aTesn
MBICIIUTEILHON JI€ATENbHOCTH: 1) nonumanue XUMHMUYECKOM CYIIHOCTH Ipolecca
(cocTaBieHue ypaBHEHUS XUMHUYECKOU PEaAKIINN); 2) yCmaHoeieHue
IPONOPIMOHATBHON 3aBUCUMOCTU (COOTHOIIEHMS) MEXIY KOJIMYECTBOM BEIECTBA
YYaCTHHKOB TpOIecca BO B3aUMOCBS3H; 3) npumeHneHue COOTBETCTBYIOLIUX CIIOCOOOB

BBIYHCJICHUS 3a1aHHON (PU3UIECKON BETMUMHBI.

TemaTn4ueckoe olleHUBaHHE NMPEAMETHBIX Pe3yJbTATOB

B cucreme koHTpoOsT y4eOHBIX TOCTHKEHHM MPU 00y4eHUH 0COOOTO BHUMAaHUS
3aCIY’KMBACT mMeMamuyeckoe OYeHUBanue npeoMemuulx pe3yibmamos, TIaBHbIMHU
dbopMaMu  KOTOPOTO  SIBIAIOTCS  nmpakmuueckue pabomvl W cneyuguueckue
KOHMeKCmHble 3a0anusl, UMEIOIINE XapaKTep «MBICJIEHHOIO JKCIepUMEHTay». Takue
3a/1aHusl, B YACTHOCTH, SBJISIFOTCSI OJHUM M3 CPEICTB KOMIUIEKCHOU OLICHKU JOCTHXKEHUS
MPEAMETHBIX PE3yJbTaTOB HA MOMEHT MOBTOPEHHUSI W YIIIyOJIEHUS 3HAHUN B CaMOM
Havaje u3y4yeHus XUuMHH B 9 Kiacce.

OueHuBaHuE pE3yJbTATOB IKCIEPUMEHTATBLHON JEATENbHOCTA O0YyYarouuxcs

O6YCJ'IOBJ'ICHO B 3HAUUTEIILHOM MCpEC 0COOEHHOCTSIMHM CaMOTI'0 IIIKOJILHOTO XUMHUYECKOTO
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AKCIIEPUMEHTa  KaK  cHequpuyHOro  MeTofa  OOy4YeHHus,  HaIpaBIEHHOIO
«Ha HEMOCPEJICTBEHHOE T03HAHWE OOBEKTOB XUMUU U Pa3BUTUE HABBIKOB
IPAKTUYECKOM JIEATENLHOCTH 00 yJaromuxcs» ™,

XUMHUYECKUN IKCIIEPUMEHT MHOTOTUIAHOBO HCIIOJIB3YeTCsl B yueOHOM Mpoliecce,
BBINIOJIHSAE B KaXIOM OTIEIbHOM cllydae o0coOyl0 pojib TMpU  PELICHUU
o0Opa3oBaTelbHBIX, BOCIMUTATENbHBIX W Pa3BUBAIOUIMX 3a7ady Y4YeOHOro mnpeaMmera
«Xumusi». Tak, B YaCTHOCTH, OH BBICTyHaeT B KayecTBe: 1) NEepBOHAYAIBLHOTO
UCTOYHWKA 3HAHWKM O BEIIECTBE M XUMHUYECKOM peakiuu; 2) CpeacTBa
JUIsL  cUcTeMaTu3aluu, OOOOIIeHHs U 3aKpeIlvieHUus 3HaHui; (GopMHpOBaHUs
U COBEpIIECHCTBOBAHUS TMPAKTUYECKUX HABBIKOB IMpHU OOpaIieHUH C J1abopaTOPHBIM
0o00OpyZOBaHMEM U BEIIECTBAMH, a TaKke 0a30BbIX HABBIKOB — HAOJIIOAaTEIbHOCTH,
WHUIMATUBBI, CTPEMJICHHUS K OMCKY HOBBIX 3HAHHM, K CAMOCTOSITEIbHOMY MPOBEACHUIO
UCCJIEIOBAHUN TI0 PACMO3HABAHUIO W TIOJYYEHHIO HOBBIX BEIIECTB; 3) Ba)KHOTO
KOMITOHEHTa KOHTPOJI M OLIEHKH YYEOHBIX TOCTHKEHHA O00YYaronIuxcsi B OCBOCHUU
yueOHoro npenmMera «Xumusi» B koutekcre TpedoBanuit ®I'OC OOO0.

Bce Ha3BaHHBIE XapaKTEPUCTHUKH IIKOJBHOTO XUMHYECKOTO HSKCIIEPUMEHTA
METOANYECKA UHTEPIPETHUPOBAHBI (JETATU3UPOBAHBI) B COAEPKAHUU ONPEAECICHHBIX
IUTAHUPYEMBIX PEe3YyJIbTaTOB, MPEACTABICHHBIX B (efepalnbHoil paboueil mporpamme
yuyeOHOro mnpeaMera «XUMHsS». OJTO JaeT OCHOBaHUE Jisi BBIBOJA O TOM, YTO
MOKa3aTeJeM  YCIEIIHOCTH DJKCIEPUMEHTANIbHOW  JIEATENbHOCTH  O0y4YaroluXCs
ABJISIETCSL TOCTUKEHUE:

— MemanpeomemHulx pe3yibmamod (B 4YacTh 0a30BBIX HCCIEAOBATEIBCKUX
NEUCTBUN ), OTPaXarOIIHNX c(hOpMUPOBAHHOCTH YMEHUU NAAHUPOBAMY,
Op2aHU306b16aMb U NPOBOOUMDb YUEHUUYECKUN SKCIEPUMEHT, Habn00ams 3a XOIO0M
mpolecca M CaMOCTOSITENIBHO HMPOSHO3UPO8AMb €ro Pe3ylbTatT; (opMyauposams
00001IeHsT ¥ BBIBOABI 10 PE3yJIbTaTaM MPOBEIEHHOTO 3KCIEPUMEHTa (C Y4eTOM ero
XUMHYECKOW CYITHOCTH); COCMAGAmsb OTUET O MPOJEIIaHHON padoTe;

— npeomMemHbvIX pe3yibmamog, KOTOpbIe MpeaycMaTpuBaoT c(hOPMUPOBAHHOCTh
CIIEIYIOLINX YMEHUW: npumeHsams OCHOBHBIE ONIEPALMH MBICIUTEIBHON NEATEIbHOCTH,
TaKuMe Kak aHaJIW3, CUHTE3, CpaBHEHHE, 0000IIeHNe, KIaCCU(pUKAIUI, YCTAaHOBICHHE
IIPUYUHHO-CJIE/ICTBEHHBIX CBA3€H, U METOAOJOTMYECKHE 3HAHUA O CIIOCO0aX MO3HAHMS

BCICCTB MW XHMMHYCCKHUX peaKI_II/Iﬁ JJIA OOBSICHCHUSA Ha6n}0ﬂaeme B XOI€

! 3noTHUKOB D.T. XUMHUUECKHi SKCIEPUMENT KaK CHENHaTbHbIi MeTos 00ydenus / D.T. 3notHukos // Xumust. [lepsoe
ceHTs10ps. — 2007. — Ne 24. — C. 18-25.
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AKCIIEPUMEHTAa M3MEHEHUU C BEIIECTBAMM; UCNOIb308AMb XUMHUYECKYI0 CUMBOJIMKY
IUIsL cOCTaBlIeHHs (OPMYJ BEIIECTB M XMUMHYECKUX PEAKUUN; Xapakmepusosambv
(omuchiBaTh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB, MOJATBEPXkKIAs 3TO OMUCAHUE
npuMepaMHu  ypaBHEHUN COOTBETCTBYIOIIMX peaKkIui; credosams TpaBUiIaM
MOJIb30BaHUSI XMMHUYECKOW MOCYI0M U J1abopaTOpHBIM OOOPYIOBaHUEM, a TaKXKe
mpaBujiaM  oOpallleHusi C BEIIeCTBAMU B  COOTBETCTBUM C  HMHCTPYKIHSIMU
10 BBITIOJIHEHUIO OIBITOB.

Kak BunmHO, cojaepkareibHasi XapaKTepHCTHKA HAa3BaHHBIX METANpPEIMETHBIX
U PEIMETHBIX PE3YyJbTATOB JAET MPEICTABICHUE O TOM, UYTO JIOJKHO CITY>KUTh OCHOBOM
OIICHUBAHUS PE3YJIbTATOB KCIIEPUMEHTAIHHOM JIESITEIBHOCTH 00YyJaIOIIUXCSl B paMKax
TEMaTUYECKOTO OI[CHUBAHUSI.

Tak, HarpuMep, Ha MOMEHT IMOBTOPEHUS U yriyOJieHHs] 3HAaHUW B CaMOM Hadajie
U3y4eHHs yueOHOro npeamMera «XumMus» B 9 kiracce 00yJaronmcst y>ke U3BeCTHO, YTO
HEKOTOPhIC BEIIECTBA B 3aBUCUMOCTH OT WX CBOWCTB M KJIacCU(PUKAIIMOHHOM
PUHAJIC)KHOCTH UMEIOT OTIPEICIICHHBIH XUMUYECKHM XapaxkTep
(xucnoTHBIM WM 1meaouHoi). COOTBETCTBEHHO pPAcCTBOPHI ATHUX BEIIECTB OYIyT
UMETh ONpPENENEHHYI0 Cpely, KOTOPYID MOXHO ONPENeIUuTh C I[OMOIIbIO
WUHINKATOPOB.

Oco3HaHHOE TOHUMAHUE 3TOTO TOJOXKEHHS U CHOPMHUPOBAHHOCTH YMEHUS
OTIpEIeISITh XUMHUUECKIH XapaKTep U Cpely pacTBOpa KOHKPETHOTO BellecTBa OyaeT
UMETh Ba)KHOE 3HAYEHUE MPU M3YUYEHUU NEPBBIX TeM Kypca 9 kmacca: «OCHOBHbIE
3aKOHOMEPHOCTH XUMHUYECKUX PpEAKIU» U «DIEKTPOJIUTAYECKAS] JTHCCOIUAIH.
XVUMHUYECKHE PEaKuu B pacTBopaxy». CleqoBaTelbHO, BBIABICHHE TOr0, KaKOBa
CTeTIeHb MOJATOTOBJIEHHOCTH OOYYaroIIMXCsi MO Ha3BaHHBIM BOIPOCAM, CTAHOBHUTCS
OCHOBHOU 3ajadyell memamuyeckoeo OYeHusaHus HA JAaHHOM »JTalle HU3y4YeHUs
MpeaMeTa.

[IpeacraBieHust 0 METOJAX OPraHU3AIMU U KPUTEPHUAX OILICHUBAHUS PE3YIbTATOB
AKCIIEPUMEHTATBLHOM JIESITEIBHOCTH OOYYaIOMIUXCS HAWIYYIIAM 00pa3oM MOKHO
MPOJIEMOHCTPUPOBATH HA MPUMEPE OICHKHU BBHITIOJHEHUS MMM MPAKTUYECKUX PabdoT,
KOTOpble B 00pa30BaTeIbHOM M BOCIUTATEILHOM OTHOIICHHWH SIBISIIOTCS HanOolee
3HAYMMBIM BUJIOM IIKOJIBHOTO XUMHUUYECKOTO SKCIIEPUMEHTA.

IIpaxmuyeckue pabomsi — 3TO TAKOW BUJ YUEHUYECKOIO IKCIEPUMEHTA, KOIa
CaMOCTOSITEJIbHOE BBITIOJTHEHHWE OOYYAIOUIMMUCS XHUMHUYECKUX OINBITOB CTaHOBUTCA

OCHOBHBIM COJIEp>KaHMEM Ypoka. B oOpa3oBaTelbHOM MPOILIECCE OHU BBICTYIAIOT
20



B Ka4eCTBE OJHOTO W3 BAXHEUIINX CPEJCTB OpraHU3ali y4eOHOU AesITeNbHOCTH,
KOHTPOJISI M OLIEHKU Y4YEOHBIX IOCTIKeHUM oOydaromuxcsa. DenepanbHoil paboueit
OporpaMMoil O TPEeaMEeTy NPEIyCMOTPEHO MPOBEACHUE MPAKTHYECKHX padoT
[0 UTOTaM HU3YyUYECHHS] KOHKPETHOM TeMbl JIHOO OOJBIIOro Mo o0beMy pasielnia Kypca,
BKJTIOYAIOIIETO HECKONbKOo TeM. Hampumep, mnpakTtmueckas pabora «llomydenue
U coOMpaHHue KHUCIOPOJa, M3YYEHHE €ro CBOMCTB» (8 Kiacc) W Jpyrue — pelieHue
AKCMIEPUMEHTANBHBIX 3a/1a4 10 TeMaM «HemeTamms» u «MeTamibny.

B cuy cBomx 0ocoOeHHOCTEW MpakTHYecKHe paboThl Kak KOMIIOHEHT KOHTPOJIS
M OIEHKM JIOCTIDKCHUs pe3yJbTaTOB OOYYEHHs BBIOJTHSIIOT 00pa3oBaTelbHYIO,
MH()OPMAIMOHHYO M BOCTIHUTATENbHYIO pyHKIMU. OHU oOecrneunBaroT 1) 3aKperieHne
U 0000lIeHne TONyYEeHHbIX paHee 3HaHud; 2) dP(EKTUBHYIO  OIEHKY
chOpPMUPOBAHHOCTH YMEHHI MO MPUMEHEHHUIO 3HAHWW B HOBOW CHTYyallMH, a TaKkKe
NPaKTUYECKUX YMEHHUI U HABBIKOB XUMHUYECKOT'0 SKCIIEPUMEHTHPOBAHUS U 00paIeHUS

C BCIICCTBaAMU.

Pexomendauuu no ouenueanuro npakmuttecmtxpaﬁom

Meronbl opraHu3aii MPaKTUYECKUX pabdoT U MOAXOABl K OIEHKE UX
BBINIOJIHEHUSL ONPENEIISIIOTCA B COOTBETCTBUM C NPUHIUIIAMH KPUTEPUATBHOTO
OLICHMBAHUS, KOTOpOE TMPEANojaraerT KOMIUIEKCHYIO OIIEHKY 00pa30BaTelbHBIX
JTOCTIDKEHUH OOyYarommMxcs C YYE€TOM B3aUMOCBSI3M OTACNBHBIX IOKa3aTeNei.
[Tpu oOydeHnr XUMHUH — 3TO B3aUMOCBS3b PJIEMEHTOB HAYYHOTO 3HAHMSI, BHIPAKECHHBIX
yepe3 crnenuuKy coAepKaHus MpeamMeTa, CUCTeMa JEHCTBUHN ¢ Y4eOHBIM MaTepraIoM
U MIPAKTHYECKNE HABBIKY SKCIIEPUMEHTUPOBAHHSL.

Kaxxmoit mpaktuyeckoit paboTe MpeaniecTByeT MOATrOTOBUTENbHBIN dTan. CyTh
€ro 3aKJIoyYaeTcs B TOM, 4YTO OOyYalolIuecs TNpPeBAPUTEIBHO MOJIYYaroT
MCYEPIBIBAIOIIYI0 HHPOPMALUIO O TOM, KaKU€ TEOPETUYECKHE 3HAHUS W 3HAHUS
0 TEeXHHMKE MPOBEJICHUS HKCIEPUMEHTA MOTPEOYIOTCA I MPOBEACHUS MPAKTUYECKON
paboThl, KAaKOBBI MpaBuia 0O€30MacHOM padOThl C BellecTBaMU M 00OPYIOBAHHUEM,
a TAK)K€ CBEJECHUS O TOM, KaK Oy/IeT OLIEHUBAThCS KaXKbIi 3Tal NPAKTUYECKOU pabOThI
U OT/IeJIbHBIC MOKA3aTeNld YCBOEHUSI COOTBETCTBYIOIIMX 3HAHUN U yMeHUW. CBeaeHuUs
0 COZEPKATEIIbHOM XapaKTepPUCTUKE U KPUTEPUAIBHOM OLICHUBAHUHM HEKOTOPHIX BUJIOB

MPaKTUYECKUX pabOT MpUBEACHBI B TabuIIe 3.
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Tabnuya 3

Cooeporcamenvhas xapakmepucmuka npaKkmuyeckux pabom

Tema
npakmu4eckou

pabomuwi

ITonyuenue
HEOPraHUYECKOTO
BEILIECTBA

Y UCCJICIOBAHUE
€ro CBOMCTB:
KHCIJIOPOJA,
BOAOpOAA

(8 knacc),
XJIOPOBOJIOpOAA
aMMHaKa,
YIIEKUCIIOro ra3a

(9 knacc)

upekomeﬁdauuu no OYEHUBAHUIO UX 6bINOJIHEHUA

Koumponupyemvie pesynomamoi 8binonnsemvix 0eticmsu,

ux oyeHueaHue

Ouyenxa
(bannwt)

1) 3HaHue 1

3uanueswiii

KOMNOHEHM

1a00paTOPHBIX
CIoco0oB
TIOJTyYCHUS
KOHKPETHBIX
BEIIECTB

2) 3HaHUE 1
bU3UIECKUX

U XUMHUYECKHUX
CBOICTB BEIIECTB,
KOTOpBIE CIIEyeT
YUUTHIBATh

pHu BeIOOpE
HEOOXOIUMOTO
criocoba ux
cobupaHus
(MeTomamu
BBITECHCHUS
BO3/1yXa U BOJIbI);
U 1A
JI0Ka3aTebCTBA
HATAYUS
MOJTyYEHHBIX
BEIIECTB

3) 3HaHUE YCIIOBUH 1
IPOTEKAHUS

XUMHNYCCKHX

Ouyenxa
(bannwi)

1) cobmoneHue 1

JleamenvHocmubiil

KOMNOHEHM

IpaBWII 0€30TIaCHOM
paboThI
TIPH BBITTOJTHCHUH

XUMHUUYCCKHUX OIIBITOB

2) cobmroeHue 1
npaBuil paboThI

C 1a00paTOPHBIM
o0opy0BaHHEM

IIPU MOHTaXe

puoOpOB

3) rpaMoTHOE 1
oOecrieueHue yciaoBUi

JUTSA TPOBEICHUS
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MIPOLIECCOB,
UCIIOJIb3YEMBbIX
JUISL TIOJTY4EeHUS

1 MCCJICJOBaHUS
CBOMCTB 3aJITaHHBIX

BCIICCTB

4) CIOIB30BaHKE 1
XUMHUYECKON

CHUMBOJIUKH

JUISL COCTaBJICHUS

dbopmy BemecTB

Y YPaBHCHUH
OCYIIECTBIISIEMbIX
XUMHUYECKUX

peakuum

5) bopmynupo- 1
BaHNE BHIBOJIOB

1 00001IeHNIT

0 pe3yJibTaTaM
MIPOBEJICHHBIX
HCCJIIEIOBaHUI

Umoeco: 5

MaxkcuMaJbHBIH HTOTOBBIM 041712 10

OTMeTKka o NATHOAJILHOM IIKAJIE:
«5» — 9-10 0an10B

«4» — 7-8 6ay1710B

«3» — 5-6 0ayi10B

«2» — MeHee 5 0a/10B

Pemenue 1) 3HaHMe 1
IKCIICPUMEH- XapaKTEPHBIX
TaJBHBIX 33724 XUMHUYECKUX

XUMHYECKHIX
IPOIIECCOB —
HarpeBaHue
PEAKLIMOHHOMN CMECH;
U3MeIbueHHe
TBEPJIbIX BEIIECTB;
pPacTBOPEHHE BEIIECTB
B BOJIC

4) oCyILIeCTBICHUE
Ha0JI0IeHU I

3a X0JI0M Ipoliecca,
¢dbukcupoBaHue

¥ OTIMCAHUE €TO

pE3yNbTaToOB

5) cocraBieHue
OTYeTa O MpoJIeIaH-

HOI pabore

1) cobmoneHme
npaBuil 6e30MacHoN

paboThI
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10 U3YYCHHOU

TEMC.

8 knacc. Tema
«OCHOBHBIC
KJ1aCChI
HEOPraHUYECKHUX

BCIIICCTB»

9 knacc: TeMbl
«QNEKTPOJIUTH-
yeckas
JIMCCOITAAIIMS.
XHUMHUYECKUEC
peaxkuuu

B pacTBOpax
BEII[ECTBY,
«HemeTannely,

«MeTaiieD)

CBOWCTB
UCCIENYEMBIX
BEILIECTB

2) 3HaHUE
Ka4E€CTBEHHBIX
peakuum

Ha KaTUOHBI

Y aHUOHBI

3) 3HaHKE YCIOBUIA
POTEKaHUs
peakiui HOHHOT'O

oOMeHa /10 KOHIIa

4) npuMeHeHne
3HAHUU

0 CBOMCTBax
BCILICCTB B HOBOM
CUTYyaIluu —
IIPOTHO3UPOBAHUE
pe3yIbTaTOB
XUMHYECKUX
peakuun

C y4acTHeM
UCCIICTYEMBIX
BEIICCTB

5) ucronb30BaHKe
XUMHYECKON

CHMBOJIMKHA

IIPH BBINIOJITHCHUH

XUMHNYCCKHUX OIIBITOB

2) cobnmoaeHne
paBUII PabOTHI
C 1a00paTOPHBIM

o0opyI0BaHUEM

3) caMOCTOATENbHOE
COCTaBJICHUE TIJIaHA
pELIEHNS KaXI0U
DKCIICPUMEHTAIBHON
3aJ1aud U ero
peanuzaius — BbIOOp
pearcHTOB

U OTIPE/ICIICHHE
MOCJIEIOBATEIbHOCTH
IIPOBEICHUS
HEOOXOINUMBIX
XUMHUYECKUX PEAKIUN
4) oCyIeCTBICHUE
HAOJIIOIEHUI

3a X0JI0M Ipouecca

U GUKCUPOBaHUE

Y OITMCaHHE €ro

pe3ynbTaToB

5) cocTaBieHue

oT4ycTa
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Hmoeo:

MakcuMaJbHBIA UTOTOBBLIN 0aJ1J1:

JUTSL COCTaBJICHUS
dbopmyn BelecTB
Y YpaBHEHUU
OCYIIECTBIISIEMBIX
XUMHYECKHX
peakuun —
MOJIEKYJISIPHBIX,
MOJIHBIX

U COKpAaIlIEHHbIX
MOHHBIX,
OTpaXKaroInX
CYIITHOCTb
XUMHYECKHX
IPOILIECCOB

6) bopmynu- 1
pOBaHUE BHIBOJIOB

1 00001IEeHNIT

0 pe3yJibTaTaM
MIPOBEICHHBIX
HCCJIEIOBaHUI
6
11

OTMeTKA M0 NATHOAJIBLHONM HIKAJIE:

«5» —10-11 6aa10B

«4» — 8-9 gani0B

«3» — 67 0a/1;10B

«2» — MeHee 6 0a/10B

O IIPOAECIIAHHOMN

pabote

Pexomenoayuu no oueHu8anuI0 IKCHEPUMEHMAIbHOU 0eAme1bHOCHmU

06yltaiou4uxc;1 npu 6blNOJIHEHUU (MbBICTIEHHO20 IKCnepumenma)

Paccmotpum

Mpernoaraet

OCYILIECTBIICHUE

NpuUMECpP  KOHMEKCMHbIX

«MBICJICHHOI'O

3a0aHull, BBIITOJHECHUE

OKCIICPUMCHTAa».

KOTOPBIX

HUcxomHoi

JJIA ITOCJICAO0BATCIIBHOI'O BBIIIOJIHCHHUS 3THUX SaHaHI/Iﬁ SIBJISICTCS TEKCTOBAs M TaOJIMIHAS
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uHpopmais. BblloNHEHHE KaXIOro M3 ATUX 3aJaHUN OLEHUBAETCA OTIEIBHO
B COOTBETCTBHH C KOJMYECTBOM JEHCTBUI IO €ro BbINOJHEHHIO. [lomyueHHble Oamibl
CYMMUPYIOTCS, 1 Ha UX OCHOBE BBICTABIISIETCS MHTErPAJIbHAS OTMETKA, OTPAXKAoIIas
YPOBEHb JIOCTHKEHHsI pE3yJbTaTOB, HA IPOBEPKY KOTOPBIX OPHEHTUPOBAHBI
KOHTEKCTHbIE 3anaHus. lIpuBeneM mnpumep Takux 3aJaHUd W KPUTEPHUEB UX

OLICHHUBAaHUs].

Konmekcmmuoie 3a0anusn

Hngpopmayus x evinoanenuro 3adanuii 6a306020 yposus 1-3:

B xumudeckux jgabopatopusx mpu paboTe ¢ pacTBOpAMH YacTO HCIOJIB3YIOT
BEIIIECTBA, CIIOCOOHBIC U3MEHATH CBOIO OKPACKY B 3aBUCHMOCTH OT XapaKTepa CPeJibl
pacTBopa, B KOTOPOM OHH HAXOJSATCSI — KUCTOMHOM, HEUMPAIbHOM, welounom. Takue
BEIIECTBA HA3bIBAIOT «MHIUKaTOpamu» (0T satuHckoro indicator — ykasatens).
M3BecTHO, YTO MPUTOTOBUTHh WHAMKATOPHI MOKHO, HUCIOJB3YS pa3jiHYHbIC PaCTECHU.
OOBIYHO HCITOJIB3YIOT BOJHBIN 3KCTPAKT (HACTOM) SATOJ, JICIECTKOB I[BETOB, JHUCTHEB
WJIY TUI0JI0B PACTEHUM.

B npuBeneHHOI HUXKE TaOIUIIE MTPEICTABICHBI CBEJICHHS 00 OKpacKe IKCTPAKTOB
HEKOTOPBIX pPACTEHHWH B pa3HBIX cpelJax. OJTH CBEIEHHUS TIOCITYyXaT OCHOBOH

JUTSL BBIIOJTHEHUS 3a1auuid 1 — 3.

Tabnuya 4
Pactenue [{BeT 3KCcTpPaKTa pacTEeHUS B Pa3HbIX Cpeaax
KHCJIOTHAA HelTpaJbHas IeJIOYHAS
Actpa duoneroBas APKO-PO30BbI KpaCHBIN TEMHO-3€JICHbIN
Kamycra KpaCHBII (bHoNeTOBBIN CUHE-3€JICHBIN
KpPAaCHOKOYaHHas
XpuzaHrema O€eCIIBETHBIN O€eCIIBETHBIN SPKO->KEJITHIN
(Oemast)
MBIIHUHBINA PO30BBI KOPHUYHEBBIN KOPHUYHEBBIN
FOpOLIEK

Ob0vekmom OYyeHuBanuss Kaxcoo2o u3 3adanuil aeuaromca: 1) npeomemusiil
pe3yiomam — cPOPMUPOBAHHOCTh YMEHHH TUIAHUPOBATH W TMPOBOJAUTH XUMHYECKHE
AKCIIEPUMEHTHI TI0 PACMO3HABAHHWIO PACTBOPOB IIEIOYEH W KHUCIOT C TOMOIIBIO
WHJUKATOpOB (JIakMycC, (eHon(TaIenuH, METUJIOPAHXK U 1p.); 2) Memanpeomemuvle

pe3yabmamul — COOPMUPOBAHHOCTh YMEHHI aHATU3UPOBATh UHPOPMAIUIO PA3TIUUYHBIX
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BUOOB H (bOpM MNpCACTAaBICHUA, BJIAJACTb OCHOBAMH MCTOAOB HAYYHOI'O0 ITO3HAHMA
BCIICCTB M XMMHYCCKHUX peaKI_[I/II\/'I; yCTaHaBJIMBATh IPUYHUHHO-CICACTBCHHBIC CBA3U

MCKAY U3ydaCMbIMU SABJICHUAMMU.

Ycnoeue 3a0anua 1:

NmeroTcst 1Ba OECUBETHBIX pacTBOpa — JUMOHHOW KHUCJIOTHI M MUIIEBOM COJBI.
st Toro 4ToOBbl Pa3NUYUTh 3TU PACTBOPHI, MCIOJI30BAIM B KayeCTBE HMHIUKATOpA
JKCTPAKT KPAaCHOKOYaHHOU KaITyCTBhI.

Cdopmynupyiite OTBETHI Ha CIAEAYIOIINE BOIIPOCHI:

1) Kakoii nBer npuoOpeTeT HHIUKATOP B PACTBOPE JIMMOHHON KHUCIIOTHI

U rouemy?

2) Kakoii nBeT npuoOpeTeT MHAUKATOP B PACTBOPE MUILEBOW COJIBI U TOUEMY?

Tabruya 5

Cooepoicanue npumeprozo omeema
1) B pacTBOpe TMMOHHOM KHCIOTHI HHIAUKATOP MPHUOOPETACT KPACHBIM I[BET,
TaK KaK Cpe/ia pacTBOpa KHcCJasl.
2) B pacTBOpe MUIEBO# COJIbI HHAUKATOP MPUOOPETACT CUHE-3EIICHBIH IBET,
TaK KakK cpeJla pacTBOpa IIEJIOYHAS
Kpumepuu oyenusanus

Ha ocHoBaHMM MaHHBIX TaOJIUIIBI YCTAHOBIICH IIBET

WHIMKATOpPa B KUCIIOW CPEJE U LIECIOUYHOMN Cpeie 1 Ganx
B oTBeTe nmpoieMOHCTpUPOBAHO MTOHUMAHUE 3aBUCUMOCTH 16

[[BETa MHJMUKATOpPA OT CPEJIbl pacTBOpa a
[TonHbIl TpaBUIBHBINA OTBET 2 Ganna

Ycnosue 3a0anun 2:

Onpenenute, 3KCTPAKT KAKOTO U3 PACTEHMI, YKa3aHHBIX B TaOJulE, HE MOMKET
CIIYXKUTh UHIUKATOPOM JIJIsl ONPE/IETICHUS HAJTUYKs B PACTBOPE: a) TUAPOKCUIA KA,
0) cepHOW KHCIOTHI? 3aNWIUTEe HA3BAaHWE DPACTCHHUS B COOTBETCTBYIOUIYIO Tpady

tabnuipl. OTBET MOSICHUTE.

OnpezleJmeMoe BCIIECCTBO PacTenue
T'HAPOKCHU I KaJIus

CepHasi KUCJI0Ta

27



Tabnuya 6

Cooeporcanue npumepnozo omeema

Onpenensiemoe BenecTBoO Pacrenne
THIPOKCHU]T KaJTUs MBIIIIUHBIN TOPOIIEK
cepHasi KUCIIoTa xpu3antema (Oeas)

PactBop ruzapokcuaa Kaius HMeEeT IenouHyro cpeny. CremoBarenbHO, OISl €ro
OTIpEe/ICTICHUs] HE MOXET MCTIOJIb30BAThCS IKCTPAKT MBIIIMHOTO TOPOIIKA B KAYECTBE
WHJUKATOpa, TaK KaK OH MMEET OJIMHAKOBBIA I[BET B HEWUTPAIbHOW M IIEJIOYHOU
cpenax.

PactBop cepHOM KHCIOTBI HMMeEeT Kuciylo cpeny. CriemaoBaTrenbHO, ISl €ro
OTIPENICTICHUs] HE MOXET MCIIOJb30BAThCA AIKCTPAKT XPU3aHTEMBbI O€JI0i B KadueCcTBE

WHJIUKATOPA, TaK KaK OH UMEET OJMHAKOBBIN I[BET B HEUTPAIILHOM U KUCIION cpeax
Kpumepuu oyenusanus

OmnpeneneHsbl pacTeHUsI, SKCTPAKTHI KOTOPBIX HE MEHSIIOT I[BET
B CpeJie pacTBOPOB I'MAPOKCHIA Kamus (I1eJI0YHON) U CEpHOM 1 Gamn

KHUCIIOTHI (KUCTIOTHOM )

Jlano o60cHOBaHKE BHIOOPA paCTEHUN HA OCHOBE 16
a
MOCTOSIHHOTO IIBETa X SKCTPAKTOB B PA3IUYHBIX Cpeax

[ToTHBIN TPaBUIIBHBINA OTBET 2 Gamna

Ycnoeue 3aoanua 3:
Onpenenure, Kakol IBET OyJeT MMETh DKCTPAKT M3 JICTIECTKOB (hroJIeTOBOM
acTpel B PacTBOpPE KaXKJOTO M3 YKA3aHHBIX BEIIECTB. YKaKWUTE I[BET HHIUKATOpA

B COOTBETCTBYIOIIEH rpade Tabnuiibl. OTBET MOSICHUTE.

Ne BemecTBo LBeT uHAUKATOpA
1 noBapeHHas coib

2  JIMMOHHBLIH COK

3 nuTheBag cojaa

4  amMmmax

28



Tabnuya 7

Ilpumepnwiii omeem

Ne BemecTBoO [BeT uHAUKATOpA
1 | noBapeHHas coiib KpacHbIN

2 | IMMOHHBIN COK SIPKO-PO30BBIN

3 | muTheBas cona TEMHO-3€JIEHBI

4 | aMmMHaK TEMHO-3€JIEHBIN

SKCTpaKT n3 JICIICCTKOB (bHOJIGTOBOI?I ACTPbI ABJIACTCA WHAHUKATOPOM, IIOTOMY 4YTO
CII0OCOOEH M3MEHSTH IBCT B 3aBUCUMOCTH OT CPCAbl pacTBOpaA. PaCTBOp HOBapeHHOﬁ
COJIM HMMCECT HCfITpElJIBH}’IO cpeay, MmodToMy HOBET IOTOTO HMHAHUKATOPA B OAHHOM
pacTBOpC 6y}I€T KpaCHBIM; JIMMOHHBIA COK MMEET KHCIIYIO CpEAyYy — IBCT HHAUKATOpPA
B €0 pacCcTBOpPC SIpKO-pO3OBBIﬁ; pPacTBOp MATHEBOM COAbI U paCTBOp aMMHUAKa UMCIOT

HIEJIOYHYIO CPEly — IBET MHIUKATOPA B 3TUX PACTBOPAX TEMHO-3€JICHBIN

Kpumepuu oyenusanus
OmpeneneHa cpefa pacTBopa KaKJIOTO W3 BEIIECTB U IIBET 1 Gamn
WHUKATOpa B COOTBETCTBYIOIIEH cpejie pacTBopa.
B orBere mnpoaeMOHCTpUPOBAHO IMMOHUMAaHWE 3aBUCHUMOCTH 1 Gamn
I[BETa UHJIUKATOPA OT CPEJIbl PAaCTBOPA.

[ToTHBIN TPaBUIIBHBINA OTBET 2 Gamna

OnucaHHBIN BbIIIE€ KPUTEPHUATBHBIA MTOAX0 K OLICHUBAHUIO KaX0TO U3 3aJaHUI
«MBICIIGHHOTO  JKCIEPUMEHTa» (BBIpAKCHHBIM B Oamiax) SBISCTCS OCHOBOM
JIJI1 HOPMAaTUBHOTO OLICHUBAHUS — BBICTABIIEHUS] COOTBETCTBYIOIIEH OTMETKH:
" OTMETKA «5» CTaBUTCS B Cydae, eCiii 00Iee KOJIMIECTBO 0allIOB COCTaBUT
6 0aIoB;

" OTMETKa «4» CTaBUTCA B cllydae, €CJIiM 00Iee KOJIMYECTBO 0aIIOB COCTABUT
5 6annos;

" OTMETKA «3» CTaBUTCS B Cydae, €CiIM 00Iee KOJMISCTBO 0allIOB COCTaBUT
4 06aos;

" OTMETKa «2» CTAaBUTCS B CiIydae, €Ciau o0Iee KOJU4eCTBO OAIOB COCTABUT

MmeHee 4 0aJuIoB.
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Pexomeudauuu no OUECHUBAHUIO YUECHUUECKO20 UCC/1e008aMENbCKO20 npoekma

6 PAMKAX GHEYPOUHOIL 0eAMeTbHOCIU 00yUaAIOUUXCA

[Ipy o00yyeHUM XUMHUU pE3yJbTaThl HKCIECPUMEHTATBHOU JEATEIBHOCTU
C MTOJIHBIM OCHOBAaHUEM MOTYT OBbITh POBEPEHBI TAKKE U B paMKaX BHEYPOUHOU PadOTHI
oOy4Jaromuxcs, B YacCTHOCTU, B HPOEKMHOU UCCIe008aMeNbCKOl 0esamelbHOCHU.
BrinosiHeHue yuenuueckoeo npoexkma HaNpPaBIEHO HAa CaMOCTOSTEIbHOE MOJIyYEHHE
OOy4JaroUIMMKCST HOBBIX 3HAHMUW M yYMEHUH, HOBOTO OIBITA XUMHYECKOTO
sKcriepuMeHTupoBaHusi.  OCHOBHblE  (YHKIMH  y4eOHOTO  MPOEKTa  COCTOST
B CJIEIYIOUIEM:

1) BeimosiHeHHE MPOEKTa — 3TO B OCHOBHOM CaMOCTOSITEIbHAS JEATCIBLHOCTh
oOy4aromierocsi. Y4ureab KOHCYJIbTUPYET 00y4arolMXCsl 0 BOIIPOCAM BbIOOpA TEMBbI
UCCJIEIOBAHHUSA; CIOCOOOB TOJNY4YEHHUs] HEOOXOAMMOW WH(GOpPMAIMU; COCTaBIICHUS
oOlIero TIUiaHa TNPOEKTa; MCIOJb30BAHUS OIMOPHBIX 3HAHWM, KOTOpbIE OyAyT
HEOOXOIUMBI J1JIs1 BHITIOJIHEHUS TIPOEKTA.

2) OO0s3aTeNbHBIM YCIOBUEM SIBISICTCS] HAJTMYHME THITOTE3BI/TIPOOIIEMBI, KOTOPYIO
oOyuatouecst opMyIUPYIOT Ha TOCTYITHOM UM YpPOBHE.

3) OnHoli U3 33734 Al OCYNIECTBICHHS TPHHATOTO IIaHA MPOCKTa SIBISETCS
cbop HeoOXoaUMON NH(pOPMALIUY, IOTYUYEHHON U3 Pa3IMYHBIX HICTOYHHUKOB.

4) Tlo uroraM BBITIOJHEHHS Y4€OHOTO MPOEKTa BCET1a COCTABIISIETCS MOPOOHBIN
OTYET, a Pe3yJIbTaTOM Pa0OTHI B LIEJIOM SIBISETCSI KOHKPETHBIH «IPOIYKT MPOEKTay,
KOTOPBIH MOET ObITh IPEACTABIEH B Pa3sIMyHbIX Gopmax’.

[IpennoxeHHass XapaKTEpUCTHKA YYEHHYECKOTO IPOEKTa CIY>)KMT OCHOBOM
IUI OTpeZieNIeHUs] KPUTEPUAIbHON CUCTEMBI ero oneHuBaHus. [loa 3TumM nmoHumaeTcs
OLICHMBAaHUE TPEX KOMIIOHEHTOB MPOEKTHON MAESITENBHOCTU — CO0epIHCAmMENbHO2O,
OesIMeNbHOCMHO20 U Pe3YIbMAMUeH020°,

OcCHOBHEBIE CBCACHUA 00 OL€CHUBAaHHNMU OTHX KOMIIOHCHTOB HpO@KTHOﬁ

ACATCIbHOCTH IIPCACTABJICHLI B Ta6J'II/II_[e 8.

! Kasepuna A.A., ITyxansckas H.B., Cemenosa I'.IO. Kak cdopmynupoBaTh TeMy IIPOEKTa WM y4eOHOTO MCCIIEN0BaHMs /
A.A. Kasepuna, H.B. Ilyxansckas, I.}O. CemeHoBa // Xumust 115t mkonbHUKOB. — 2018, — Ne 2. — C. 37-42.

2 Xumus. Ilnarupyemble pesynbrathl. CucTema 3ajaHuii. 8-9 Kiaccel : TMocoOMe Ul yduTesel 00ImeoOpasosar.
yupexnennit / A.A. Kasepuna, P.I'. MBanosa, [I.10. Ho6porun ; nox pen. I'.C. Kosanesoii, O.b. JlornnoBoit. — M. :
IIpoceemenne 2013. — 128 c. — (Paboraem mo HOBEIM craHmapTam). — I 6. Ponp yueOHOro mpoekra B JOCTH)KEHHH
IUTAHUPYEMBIX pe3ynbTaToB o0ydenus. — C. 124-126.
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Pexomenoayuu (kpumepuu) no oyenuganuro

Y4eru4ecKkoeco UCc1e008amenbCcKo2o npoexkma

Komnonenmul npoexmmuoti
oesimenbHoCmu

1. ConepxaTenbHbBIN

2. JlesATeIbHOCTHBIHN —
IUTAHUPOBAHHME,
OpraHu3aIHs

1 TIPOBEJICHUC

AKCIEPUMEHTA

PesynbTaTuBHbIN — hopma

NpCaABbABICHUA ITPOCKTA

Kpumepuu oyenusanus

NPOEKMHOU 0esimenbHOCIU
3HaYUMOCTh C(HOPMYTUPOBAHHOK
TUIOTE3bI/TIPOOJIEMBI U €€
aJICKBaTHOCTH TEME UCCIICJIOBAHHUS
[TpaBUIBHOCTH BEIOOpPA HCTIONB3YEMBIX
METOJIOB UCCIICIOBAHUS
['myOuna packpbITUs TPOOIEMbI
Ha OCHOBE HCITOJIb30BaHUS OMTOPHBIX
3HAHWUU U 3HAHUU U3 IPYTUX
peAMETHBIX 00acTei
Hannuue B paboTe 10CTaTOYHO TOTHOM
uH(popMaIK U3 pa3HOOOPA3HBIX
UCTOYHUKOB
JlokazaTeabHOCTh MPUHUMAEMBIX
pelIeHu
Hanuune aprymeHTUpOBaHHBIX
BBEIBOJIOB M 3aKJIIOYECHUU
Br160p HEOOXOIUMBIX PEaKTHUBOB,
MOJTOTOBKA 000PYAOBaHUS
Coburoenue mpaBuiI 0OparieHus
C BEIIECTBAMHU M 000pYyI0BAaHUEM
Ocy1iecTBiaeHHE MOCIEI0BATEIbHBIX
ATANOB HKCIIEPUMEHTA
HaOmronenue 3a X010M 3KCIEpUMEHTa
U GUKCUPOBAHUE €TO PE3YIHTATOB
CocraBiieHrE COOTBETCTBYIOIIUX
YPaBHEHUN XMMHUYECKUX PEAKLIUNA
Odopmnenue npoekTHOM pabOThI
B COOTBETCTBHUU C TIPEIBSIBISICMBIMU

TpeOOBaHUSIMU

Tabnuya 8

Ouyenxa

8 banax

0-2

0-2

0-2

0-2

0-2

0-2

0-2

0-2

0-2

0-2

0-2

0-2
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1 KQ4eCTBO €Tro [Ipe3enTanus npoekTa; rpaMOTHOE
odopmieHus U3JI0KEHHE X0J1a UCCIIEA0BAHMS
Y MHTEPIpETaIs €ro pe3yabTaToB
ConepkaTenbHOCTh
Y apryMEHTUPOBAHHOCTH OTBETOB
Ha BOIPOCHI ONIMTOHEHTOB
[IpoayKT mpoekTa u ero KaueCTBEHHbIS
XapaKTEPUCTUKU

Cymmapnwiii 6ann

2 banna — Kpumepuil peanuz08an NOJIHOCMbIO

[ bann — kpumepuil peanuz08aH YACMUYHO

0 6annoe — kpumepuii ne peanuzosarn (omcymcmaeyem,)
OTMeTKa N0 NATHOAVIBHOM HIKAJIE:

«5» — 22 — 30 6annoe

«4» — 13 - 21 6annos

«3» — 6 —12 6annos

«2» — menee 6 oannoe

0-2

0-2

0-2
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3. CHCTEMA OIIEHUBAHUSI JOCTUKEHUS TPEIMETHBIX
PE3YJIbTATOB B PAMKAX IPOMEXYTOUYHOM UTOTI'OBOM
ATTECTAIIUA

B cootrBerctBun ¢ tpedboBanusmu OI'OC OOO k ocBoeHuto GenepaabHO
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOLIEro OOpa30BaHMsS MO XUMHUU OJHHUM
U3 BHUJOB BHYTPUIIKOJBHOTO OIICHUBAHUS PE3YyJIbTaTOB OOYyUYEHHUsS SIBISETCS
IpOMEXYTOYHasi uToropas arrecrauus. OHa IpeaycCMOTpeHa ISl TeX 00ydYaroIuXcs,
KOTOpbIE HE BHIOUPAIOT OCHOBHOM rocyaapcTBeHHbIN dk3aMeH (OI'D) mo xumuu.

®opMoil  olleHMBaHUS YYEOHBIX JOCTHXKEHHUH B paMKax IPOMEKYTOUHOU
UTOTOBOM aTTecTallMd 3a KypC XUMUM OCHOBHOW IIKOJIBI SIBJISIETCA UMO208ds
KoHmpovHas paboma (CM. IpUIoxKeHue 1).

CopeprxaHre UTOrOBOM KOHTPOJIBHOM pabOThI 7Sl MPOMEXKYTOUHON aTTeCTalluU
3a KypC XMMHHM OCHOBHOM IIKOJIBI OMPENENIIECTCS MPEXkAE BCEro C YYETOM BEIYIIMX
MOJIOKEHUH CIEAYIOINX JOKYMEHTOB:

— npuka3 MunucrepcTBa npocsenieHus: Poccuiickont ®enepanun ot 31.05.2021
Ne 287 «O6 ytBepxkaeHun (eneparbHOr0 TrOCYJapCTBEHHOTO 00pa3oBaTEIBHOTO
CTaHjapTa OCHOBHOTro o0Iiero odpaszoBanus» (3apeructpupoBad Muntoctom Poccuu
05.07.2021 Ne 64101);

— npuka3 MunucrepcTba npocpenieHus: Poccuiickort ®enepanun ot 18.07.2022
Ne 568 «O BHecenun u3meHeHui B GpeepaibHbIi rOCy1apCTBEHHBIN 00pa30BaTEIbHBIN
CTaHJapT OCHOBHOTO 00111ero 00pa3oBaHus, YTBEPKICHHbBIN MMpUKa3oM MUHUCTEPCTBA
npocseuieHus Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne 287» (3apeructpupoBaH
Muntroctom Poccun 17.08.2022 Ne 69675);

— mpuka3z MunucTtepcTBa npocsenieHus: Poccuiickoit @enepanuu ot 18.05.2023
Ne 370 «O6 ytBepxkaeHun (enepaibHON 00pa3oBaTENbLHON MPOTpaMMbl OCHOBHOTO
obmrero oobpaszoBanusi» (3apeructpupoBan Muntoctom Poccuu 12.07.2023 Ne 74223).

OcHOBOM 111 OmNpenesieHHus] COAEpKaHUsl JaHHOM WTOrOBOM KOHTPOJIBHOM
paboThI SABJISIFOTCS TAKXKE MPUHIIMITBI OPTaHU3AIMN COJIEPKAHUS CAaMOTO Kypca XUMHH
st 89 kiaccoB (0a30BOro ypoOBHSI) U IUIAaHUPYEMbIE PE3YJIbTAaThl €r0 OCBOCHUS
(mpenMeTHbIE W METaNmpeAMETHBIE), MpEeACTaBlIeHHbIe B (elepanbHOil  paboueit
porpaMmMe mo yueOHOMY MpeaMeTy «XUuMHUsI.

OnucaHHbli MOAXOJ K OINPENEICHUIO COJepKaHus padOThl MPOAUKTOBAH

HEOOXOJUMOCTBIO TMOJyYeHHUs] WH(OpMalMM O COOTBETCTBUU OOpa30BaTEIbLHOM
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MOATOTOBKM OOywaromuxcsi, He BbiOuparonux OI'D mno xumuu, TpeOOBaHUSM
OI'OC 00O K ocBoennto ®OIT OO0 no xumum.

CornacHO OCHOBHOMY NPEIHA3HAYEHUIO MPOMEKYTOUYHOM UTOTOBOM aTTECTAlMU
OTIPENENAIOTCS W CaMHU TOAXOAbl K IMOCTPOCHUIO WTOTOBOM KOHTPOJIBHOU pabOThI
U K OpraHu3ali CHUCTEMbl OIICHHWBAHUS BBHIMIOJHEHUS KakK OTACJIbHBIX 3aJIaHU,
TaK U BCeW pabOThI B LIEJIOM.

UrtoroBass kouTposibHasi pabora coaepkuT 10 3amanuii 6a30BOro ypoBHS
CJI0)KHOCTH, OpPHUEHTUPOBAHHBIX HA MPOBEPKY OCHOBOIOJATAIONIUX DSJIEMEHTOB
cojepkaHusi Kypca Xxumud s 8-9  kiaccoB  (MpEeIMETHBIX  3HAHUMN)
u CcPOPMHUPOBAHHOCTH YYEOHBIX IEUCTBUU C ITHUM cojepkaHUEeM (MPEeIMETHBIX
YMEHUI), KOTOpHIE SIBISIOTCS CTPYKTYPHBIMU €IWHUIIAMH TPEAMETHBIX U psiaa
MeTaInpeIMETHBIX PE3yJbTaTOB OCBOEHHUS Kypca XMMUHU JIJI OCHOBHOM IITKOJIbI. 3a/1aHus
KOHTPOJIBHOM pPabOThl 1O CBOEH THUIIOJOTHMH AHAJOTHYHBI 3aJlaHUsIM, KOTOPBIE
UCIIOJIB3YIOTCS TIPU U3YUECHUN KOHKPETHBIX TEM.

OnHuM U3 XapaKTEepPHBIX OTIMYMM 3aJaHUN KOHTPOJBHOW pabOTHI SIBISETCS
dopMa mpencTaBiIeHUsT OTBETa MO WX BBHIMIOJIHEHUIO. Tak, B ycioBHM 3ananuii 1-8
NPEIJIO’KEHBI BAPHUAHTHI OTBETOB, M3 YHUCIIAa KOTOPHIX TPeOyeTCsl BRIOPATh OJUH BEPHBIH
OTBET.

Ha 5T MOMeHTHI ciienyeT oOpaTUTh BHUMaHUE O0YYaIOIIMXCS MTPEABAPUTEIBHO,
MIPY MOJTOTOBKE K KOHTPOJIBHOM padoTe.

[Ipu BbIMONHEHWMM pabOThl OOydYAOIIMMCSA  pa3pelraeTcs HUCIOJIb30BaTh
CJIEAYIOIINE JTOMOTHUTEIbHBIE MaTEPUATIbI:

= [lepuoanueckas cucrema xuMmuieckux snemeHToB .M. Menaeneena;

* TabnuIa paCTBOPUMOCTHU COJICH, KUCIIOT U OCHOBAHUH B BOJIE;

" 3JEKTPOXUMUYECKUU PSAJl HANPSHKEHUM METAILIOB.

Pa3pemiaeTcst Tak:ke UCIOJIB30BATh HEPOTPAMMUPYEMBII KaTbKYISATOP.

[Tpon0aKUTETBHOCTD BBIMOJIHEHUS pa0OThI COCTaBIsET 45 MUHYT.

[Ipennaraemass cucTeMa OLICHWBAHHS  BBINOJHEHUS 3aJaHUM  WUTOrOBOU
KOHTPOJIbHOM paboThl OTBEYAET TEM MPHUHIMIAM KPUTEPUATIBLHOIO OIICHUBAHMS,
KOTOpbIe OBUTM PAaCCMOTPEHBI paHee Ha MPUMEpPAX OTIACIBHBIX 3aJaHUN PA3THIHOTO
TUIIA.

Brimonnenue 3amanmii 1, 2, 5—8 onennBaercs B 1 0aji; oTBET Ha 3amaHusa 3 u 4
OIICHUBAETCs 2 OaslaMu TIPH yCJIOBUH, €CITA YKa3aHa BEpHAs MOCIIeI0BaTEILHOCTh TPEX
nudp, Kak 3T0 TpeOyeTcs B YCJIOBUU 3aJaHUsl; €CIM B MOCJIEAOBATEIBHOCTH HUDD
JomylleHa oJiHa omuOka — craBuTcs 1 Oayi; B ciydae JpYrux MPeiIoKEHHBIX
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oOyuaromumucs otBeroB — 0 OamoB. Pa3BepHyTble oTBeThl Ha 3aganHus 9 u 10

olieHMBaroTcs B npezenax or 0 go 3 0amioB (cM. mpuiioxeHue «OTBETHl U KPUTEPUU

OIICHUBAHMS 3aJaHU»). MakcuMaabHOE KOJMYECTBO OalllIOB 3a BBIMOJIHEHHWE BCEH

paboTsl — 16.

[TonHbIl epeveHb CBEAECHUN O CTPYKTYpPE UTOTOBOM pabOThl, KOHTPOIUPYEMBIX

QJICMCHTAX COJACPKAHUA WU IPOBCPACMBIX y‘le6HBIX I[GI\/’ICTBI/IFIX, KOJIHNYCCTBEC 3az[aH1/1ﬁ

U YPOBHC HX CJIOKXHOCTH, KPUTCPUAX H MIKAJIC OLCHHMBAHUSA KaXJA0I'oO M3 3az[aH1/1ﬁ

U pabOoTHI B 1I€JIOM MIPEACTaBICHBI B TaOHIlE 9.

Tabauya 9

Cooepoicamenvras xapakmepucmuKka umo2060u KOHMpOIbHOU pabonvl

OJ151 NPOMEIHCYMOUHOU ammecmayuy no Kypcy XUMU OCHOBHOU WIKOJIb

No
3a0a-
HUS 8

pabome

upekomeHdauuu no OYEHUBAHUIO ee 6blNOJIHEHUA

Konmponupyemuwiti

aJlemMernm COdep.?fCCZHu}l

CtpoeHue aToMOB.
Ctpoenue
AIEKTPOHHBIX
000J1049€K aTOMOB
nepBbix 20
XUMHYECKHX
3JIEMEHTOB
[Tepnognueckon
CUCTEMBI

J1. 1. MenneneeBa

CtpoeHue BellecTBa:

BUJIBI XUMHYECKOU

CBA3HU

IIposepsemoe yuebHnoe

oelicmaue

Co0THOCUTEL 0003HAUEHHS,
KOTOPBIE UMEIOTCSI

B Tabmnuie «Ilepuoanueckas
CHCTEMAa XUMHYECKUX
9JIEMEHTOB

J.1. MenneneeBay,

C YHUCJIIOBBIMHU
XapaKTEPUCTUKAMHU
CTPOCHHS aTOMOB
XUMHYECKHX DJIEMEHTOB
(cocTtaB u 3apsn siapa aToMa,
o011ee 9rcIio 3JIEKTPOHOB,
pacrpeeacHue JICKTPOHOB
0 BJIEKTPOHHBIM CJIOSIM)
Onpenenars BU
XUMHYECKON CBS3HU

(koBasIeHTHAsI, MIOHHAS,

Ypoesenv

CI0o1C-
HOCmMU
3a0aHUsA
b

Ouyenka
3a0aHus

8 banax
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MeTaJlJTHYecKas)

B HCOPTraHUYCCKUX

COCITMHEHUAX
Knaccudukanus Knaccuguuuposatb
HEOPraHNYECKUX HEOpTraHWYeCKHe BEIeCTBa
COCIMHEHUN

CreneHp OKUCIICHUS OnpenensaTe BaIEHTHOCTh
U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIIEMEHTOB

B COCAUHCHUAX PA3JINIHOT'O

cocrasa
XUMHYECKUE XapakTepu30BaTh
CBOMCTBA BEILIECTB, (onuchIBaTH) 00OIIIHE
OTHOCAIIUXCS U crienupuIecKue

K Pa3JIMYHbIM KJIaCCaM

XUMHYECKHE CBOMCTBA

HEOPraHUYECKHUX MPOCTBIX U CIOKHBIX
COEIMHEHU, BEILIECTB
TE€HETUYECKAas CBS3b

HEOPraHUYECKHUX

BEILIECTB

XUMHYECKHUE XapakTepu30BaTh
CBOICTBA BEILIECTB, (oruchIBaTH) 00OIIIHE
OTHOCAILIUXCS U crerupuyecKue

K pa3JIMYHbIM KJ1accaM
HEOPraHNUYECKUX
COCIUHCHUH,

T'CHCTUYCCKAsA CBA3b

HEOPraHUYECKHUX
BEILECTB

Teopus PackpbiBaTh cMbICH
AIEKTPOIUTUYECKOU OCHOBHBIX XUMHYECKUX
JACCOLIMAIUY. MOHATHUI: SJIEKTPOJIUTHI,
DIIEKTPOJIUTHI HEBJIEKTPOJIUTHI

W HCOJICKTPOJINTLI

XUMHUYECKHUE CBOUCTBA
MPOCTBIX U CIOKHBIX

BCIICCTB
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8 Peakiinu noHHOTO
obOMeHa. YciaoBus
[IPOTEKaHUs PEaKLUN
MOHHOI'0 0OMeHa

9 I'eneTnueckas cBI3b
HEOPraHUYECKUX
BEIICCTB.

Ilonubie 1
COKpaIleHHbIC
WOHHBIC YPAaBHEHUS

peakuum

10 Brruncnenus
KOJINYECTBA BEILIECTBA,
0o0BbeEMa U MacChl
pearcHToB
WU TIPOTYKTOB
10 YpaBHECHHSIM
XUMHUYECKUX pEeaKIuid

Hmoeo:

CocTaBiATh NOJIHBIE

U COKpAIllCHHbIC YPABHEHUS
peakiii HOHHOTO 0OMEHa;
YPaBHEHUS pPEAKIUA
Hcnons3oBars
XUMHUYECKYI0 CUMBOJIUKY
JUIs1 cocTaBlieHus HOpMyIT
BEILIECTB U YPABHEHUU
XUMHUYECKUX PEaKIUi.
CocTaBnaTh NOJIHBIC

U COKpallleHHbIC YPAaBHCHHUS
peaKkIuii HOHHOTO 0OMEHa;
ypaBHEHUSI PEaAKIIUH,
MOITBEPKIAIOIITUX
CYIIIECTBOBAHUE
TE€HETUYECKOM CBSI3U MEKIY
BEILIECTBAMU Pa3INYHBIX
KJIACCOB

BbInonHATh pacyeTsl

0 XUMHUYECKUM (opMyiam
Y YPaBHEHUAM XUMUYECKHUX

peakuum

YpoBeHb cloKHOCTH 3a7aHus b — 6a30BbIT

16

Pexomenayemas npoaoaKUTEIbHOCTh UTOTOBOM KOHTPOJIBLHOM pabOThI COCTABISET

45 MuH.

OTMeTKa MO NATHOAJIILHOM HIKAJIE:

«5» — 15 - 16 dannoe
«4d» — 12 — 14 pannoe
«3» — 8 —11 danrnos

«2» — menee 8 oannoe



INPUJIOXKXEHHUE

HNTorosasi KOHTpPOJIbHASI padoTa NI IPOMEKYTOYHON aTTECTAIUU

10 KyPCY XUMHUM OCHOBHOM IIKOJIbI

1. Ha npuBeneHHOM pHUCYHKE H300pa)keHa CXeMa CTPOEHHUS 3JIEKTPOHHOMN

000J10YKM aTOMa XUMHUYECKOI'0 DJIEMEHTA.

@)))

2e 8e d4e
3anuIInuTe B IMOJIe OTBETA PYCCKOC HA3BAHUC 3TOI'O XUMHNYCCKOT'O 3JICMCHTA.

OTtBerT:

2. VI3 mpeiyio’keHHOro TIEpeyHsl BEIOEPUTE BEIIECTBO C HOHHOM CBS3BIO.

1) CO;
2) O

3) HCI
4) NaBr

3anuimTe HOMCD BBI6paHHOFO OTBCTa.

OrtBeT:

3. YcraHoBUTE COOTBETCTBHE MEX1y GOpMYyNoOi BelecTBa U KIACCOM
HEOPTaHWYECKUX BEIIECTB, K KOTOPOMY OHO OTHOCHTCS: K KaXKIOW TMO3UIIHH,
0003HaueHHOW OYKBOHM, MOAOEpUTE COOTBETCTBYIOUIYIO IO3UIIMIO, OOO3HAYCHHYIO

udpoit.

OOPMVIJIA BEHIECTBA KJIACC BEIIECTBA

A) HCI 1) KuCIOTHI
b)  Ca(OH), 2) OCHOBaHWUS
B) SiO; 3) comm

4) OKCHIBI
Otser: A b B
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4. VYCTaHOBUTE COOTBETCTBHE MEXIY (POPMYJIOW COEIMHEHUS U CTENEHBIO
OKHUCJICHHSI CEpbl B 3TOM COEIMHEHHMM: K KaXKIOW MO3UMLHH, 0003HAYEHHOU OYyKBOMH,

noAOEepUTE COOTBETCTBYIONTYIO MO3UIMIO, 0003HAUYCHHYIO ITU(DPOH.

®OPMYVIJIA BEIIECTBA CTEITIEHb OKMCJIEHMA CEPBI
A) SO 1) +6
b) NapS 2) -2
B) HySO4 3) +2
4) +4
OrTBer: A b B

5 U3 MPCAJIOKCHHOIO IICPCUHA BBI6CpI/ITe BCUICCTBO, C KOTOPBIM pPCArupycT
CCpHaA KHUCJIOTaA.

1) HO
2) KO
3) NaCl
4) Oz

3anuimTe HOMCD BLI6paHHOFO OTBCTA.

OrtBeT:

6. 13 npeniokeHHOTo MepeyHs BhIOEpUTE BEIIECTBO, C KOTOPBHIM pearupyer
TUAPOKCHU]] HATPHSL.

1) H
2) K20
3) HCI
4) O3

3anumuTe HoMep BRIOPAaHHOTO OTBETA.

OrtBeT:
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/. V3 npennoxeHHOro NepeyHs BBIOEPUTE BEIIECTBO, KOTOPOE SIBISETCS

SIIEKTPOJIUTOM.
1) HO
2)  NacCl
3) CO;
4) 0O

3anuimunTe HOMCED BBI6paHHOFO OTBCTA.

OTBerT:

8. 3 MPCAJIOKCHHOTO MCPCUHA BBI6epI/IT€ BCIICCTBA, MCIKY KOTOPBIMH PCAKIINA

MOHHOro oOMeHa IMPOTCKACT C BBIIIAACHUCM OCaaKa.

1)  H,SOsu NaOH
2)  KClu AgNO;
3)  HClu CaCOs
4)  CuSOsu KOH

3anuimTe HOMCD BLI6paHHOFO OTBCTA.

OrtBeT:

3anuwmume nonnvie pazeepuymeol omeemul Ha 3ad0anusa 9 u 10.

9. 3amana cxema mpeBpalleHui:

Mg — MgCl; — Mg(OH),

CocraBbTe MOJICKYJISIPHBIE ypaBHEHUS peaxiui, HE0OXOTMMBIX
JUTSL OCYIIECTBIICHHSI ITHX TMpeBpamieHuii. s BTOpOro mpeBpaiieHus COCTaBbTE

IIOJIJHOC U COKPAIICHHOC NOHHBIC YPAaBHCHUA.

10. Kakas macca comu oOpasyercs B pe3ysbTaTe HEUTpalM3alliu pacTBOpa,
coaepxaiero 0,2 MOJIb THAPOKCUAA HATPUS, COJSTHOM KHUCIOTOW? (aTOMHYHO Maccy
XJIOpa MPUHSATH paBHOU 35,5 T/MOB).

B ortBere 3ammmmTe ypaBHEHHE pEaKUUH, O KOTOPOW HJET pedb B YCIOBUHU

3aJaHus, U 3allMITUTC HGO6XOI[I/IMBIG BBIYMCJICHHA.
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OTBeThbl 1 KPUTEPHUHU OLICHUBAHMS 3aaHUHI

Homep 1 2 3 4 5
3a/IaHusA

OTtBer KPEMHHI 4 234 421 2
KonunuectBo 1 1 2 2

0aJl10B

IIpumeuanue: ONHBINA OTBET Ha 3a/1aHud 3 U 4 onieHUBaeTcs 2 6aiamMu, eciu yKa3aHa

BCpHaAs MOCJICOAOBATCIIBHOCTL TPECX I_[I/I(bp; CCJIN B TIIOCJICAOBATCIIBHOCTHU L[I/I(I)p

AOIIyIICHAa OJHa OIJ_II/I6Ka, TO BbICTaBisgeTca 1 6aJ'IJ'I; APYruc BaApUAHTBI OTBCTA —

0 6aJu1oB.

3aganme 9
Bapuanm omeema
1) Mg + 2HCI = MgCl, + H,
2) MgCl, + 2NaOH = Mg(OH); + 2NaCl
3) Mg?* + 2CI + 2Na* + 20H = Mg(OH);, + 2Na* + 2CI
Mg? 20H" = Mg(OH),

Kpumepuu oyenusanus
3anucaHo MOJIEKYJISIPHOE YpPaBHEHUE NIEPBOTO IPEBPALLICHHUS
3anucaHo MOJIEKYJISIPHOE YpaBHEHUE BTOPOTO MPEBPALLICHUS
3anucaHbl OJHOE U COKPAIIEHHOE NOHHBIE YPaBHEHUS
IUTs1 BTOPOTO MIPEBPAICHUSI.

[TomHBIN NpaBUIIBHBIN OTBET

3aganue 10

1 oamn
1 oamn

1 oamn

3 Oajuta

Bapuanum omeema

1) 3amucaHo ypaBHEHUE XUMHYECKON peaKInu, 0 KOTOPOH HJIET peyb B YCIIOBUHU

3aJadu:

NaOH + HCI = NaCl + H,O

2) BBISIBIIEHO COOTHOIIICHHE KOJUYECTBA BEIIECTB THMAPOKCH A HATPHUS

" XJIOpHUAa HATpHUsA U OIIPCACIICHO KOJIMYCCTBO BCIICCTBA XJIOpHUAa HATPHUA:

n(NaCl) = n(NaOH) = 0,2 moinb

3) BerancieHa macca XJIOpH/ia HaTPHS

M(NaCl) = 58,5 r/monp;  m(NaCl) = 58,5 r/moas - 0,2 mons = 11,7 T

41




Kpumepuu oyenueanus

CocTaBieHO ypaBHEHHS] XUMUYECKON peaKkuu, O KOTOPOH 1 6ann
UJET Peub B YCIIOBUU 33/1a9U

OnpeneneHo COOTHOIIEHHS KOJTMYECTBA BEIIECTB — 1 Gann
MPOMOPIIMOHATIFHON 3aBHCUMOCTH, KOTOpPasi ONPeIesieTCs

B COOTBETCTBHHU C KOO (DUIIMEHTAMH B YPaBHEHUHU PEaKIUU

Brrunciiena macca xjgopuja HaTpust 1 Gann
[TonHbI# TPaBUIBHBIN OTBET 3 Oamna
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