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ITosscHuTenbHAS 3aMKCcKa

Pabouas nporpamMma no yuebHoMy mpeamery «Xumus» Ha 2022/23 y4eOHblit Tox 111 00yJaromuxcs
11-ro xknacca pa3paboTaHa B COOTBETCTBUH C TPEOOBAHHUSIMH JIOKYMEHTOB:
denepanbHbii 3ak0H 0T 29.12.2012 No 273-P3 «O06 obpazoBanuu B Poccuiickoit denepariuny;

[Tpukaz Muno6puayku ot 17.12.2010 Ne 1897 «O06 yTBepkaeHNH (eaepaabHOro rocyaapcTBEHHOTO
00pa30BaTeIbHOrO CTaHAApPTa OCHOBHOT'O OOIIEro 00pa3oBaHUs;

[Ipukaz MunoOprayku ot 30.08.2013 Ne 1015 «O6 yrBepkaenuun Ilopsiika opraHu3anuu U
OCYIIECTBJICHHs]  00pa3oBaTENbHOM  NEATEIBHOCTH MO  OCHOBHBIM  00111€00pa3oBaTelbHBIM
mporpaMmam — o0pa3oBaTeNIbHBIM MIPOrpaMMaM Ha4aJlbHOTO OOIIer0, OCHOBHOTO OOIIIEro U CPETHEr 0
o01mrero o0pa3oBaHus»;

[Ipumepnast ocHOBHasi oOpa3oBaTeibHasi MPOrpaMma OCHOBHOTO oOmiero oOpa3zoBanus (omo0peHa

peuieHneM ¢enepasbHOro METOAMYECKOro O0bEeAMHEHUs Mo o0lieMy o0pa30BaHMIO, IPOTOKOJ OT
08.04.2015 Ne 1/15);

Munnpocenienust ot 28.12.2018 Ne 345 «O06 ytBepxkaeHuu (enepaibHOro nepeyHs yueOHHKOB,
JONYIIEHHBIX K WCIIOJB30BAaHUIO MPU peaM3alliil MMEIONIMX TOCYJapCTBEHHYIO aKKpPEIUTAIUI0
0o0pa30oBaTeNbHBIX MPOrpaMM Ha4daJdbHOT'O OOIIEro, OCHOBHOTO OOIIETO, CpemHero oO0Imero
00pa3zoBaHMsI OPraHU3aLUSAMH, OCYIIECTBISIOIIMMU 00pa30BaTEIbHYIO 1ESITEIBHOCTDY.

[Mpuka3z Mwunnpocsenieaust ot 20.05.2020 Ne 254 «O6 ytBepxkaeHun (eaepaibHOro IMepedHs
y4eOHUKOB, OMYIIEHHBIX K WCIOJIb30BAHUIO TMPH peaTn3allid HMMEKIIUX TOCYAapCTBEHHYIO
aKKpeAUTalUI0 00pa30BaTENbHBIX MPOrpaMM HAYallbHOTO OOIIEro, OCHOBHOTI'O OOILEro, CperHero
o011ero o0pa3oBaHUs OpraHU3aIUSIMH, OCYIIECTBIISIOINMU 00Pa30BaTEIbHYIO IESTEIbHOCTh.

Xumus. [Tpumepnsie paboune nporpammel. [Ipenmernas aunus yueonukoB O. C. I'abpuensna, U. T
OctpoymoBa, C. A. CnaaxoBa. 10—11 «knaccel. ba3oBblii ypoBeHb: yuebd. mnocobue s
obmeobpazosar. opranuzanuii / O. C. 'abpuensn, . I'. Octpoymos, C. A. CnaakoB. — 2-¢ u31. —
M.: [Ipocsemenune, 2020r.

VYuebnsiit mnan MKOY «Kpacnoropckas COLL» na 2022-2023 yueOHbIi rox;
Kanennapusiii yueonsiii rpadpuk MKOY «Kpachnoropckas COI» na 2022-2023 y4yeOHbIH TO/I.

JlanHas nporpaMMa KOHKpPETU3MPYET ColepKaHUe CTaHAapTa, JaéT pacnpeselieHue yueOHbIX 4acoB
110 pa3zesiaM Kypca, IOCIeA0BaATEIIbHOCTh U3YUEHHS TEM U Pa3/IesIoB ¢ y4ETOM MEXIPEIMETHBIX U
BHYTPHUITPEIMETHBIX CBSI3€H, TIOTUKH y4eOHOT 0 poIiecca, BO3PaCTHBIX 0COOCHHOCTEH
oOydaronuxcs. B mporpamme ornpenennéH nepeucHb IeMOHCTPAIUi, JJA0OpaTOPHBIX OIBITOB,
MPAKTUYCCKUX 3aHATHIA U pacu€THBIX 3a1ad. [IporpamMma MoaupuIMpoOBaHa COrJIaCHO
neicTByromemMy 0asucHoMy yueOHoMy muiany. KoHTposs 3a ypoBHEM 3HaHUN 00ydatoIIMXCs
MpelyCMaTprUBaeT MPOBEICHUE CAMOCTOSTEIBHBIX, TPAKTUIECKUX, KOHTPOIBHBIX PA0OT IO TEMaM.



[Iporpamma xypca xumuu it odydarommxces 11 kinaccoB 0611e06pa3oBaTeNbHBIX YUPEKICHUN
(aBTop O.C. I'abpuensiH) paccuntana Ha 34 yaca U3 pacuera | yac B HeJeo.

HEJIA U 3AJAYN YYEBHOTI'O TIPEIMETA
I'nagnwvie yenu cpeonezo oouiezo oopazoeanusn:

(dbopMUpOBaHUE 1IETOCTHOTO MPEACTABICHUS O MUPE, OCHOBAHHOT'O HAa TPUOOPETEHHBIX 3HAHUSX,
YMEHHSIX U CIOco0ax NesTeNbHOCTH;

nproOpeTeHre onbiTa Pa3HOOOpa3HOM e TENbHOCTH, ONbITa TO3HAHUS U CAMOIIO3HAHMS,

MOJrOTOBKA K OCYIIECTBIEHUIO OCO3HAHHOTO BHIOOpA MHAMBUYaIbHON 00pa30BaTeIbHON WIIH
npoQecCHOHATBHOI TPAaeKTOPUH.

boapmioit Bkiaa B JOCTUKEHUE TJIABHBIX LIenei CpPCaHCT O O6I_Hel"0 06p330BaHI/I${ BHOCHUT U3yueHue
Xumuu,KOTOpOC NPpU36aHO obecneuums:

(opMHPOBaHUE CUCTEMbBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHOHAaYUYHOU KapTUHBI
MUpA;

pa3BUTHUE JTUYHOCTH O0yJarOIIUXCs, UX UHTEIJIEKTYaJIbHOE U HPABCTBEHHOE COBEPILIEH CTBOBAHUE,
(dopMHpOBaHUE Y HUX I'YMaHUCTHYECKUX OTHOIIEHUH U 3KOJOIMYECKHU 1[€71eCO00pa3HOro MoBeIeHHs
B OBITY U TPY/IOBOM €A TENbHOCTH;

BBIPA0OTKY y 00yUaromuxcsi MIOHUMaHUs 00IIeCTBEHHOW MOTPEOHOCTH B pa3BUTHH XUMHUH, & TAKKE
(dbopMUpOBaHKE Y HUX OTHOIIIEHUS K XUMHUH KaK BO3MOXKHOUM 00JIacTH Oy ayIiel mpakTuIecKon
JIeATEIIbHOCTH;

dbopmupoBaHuEe yMeHUI 0€30MacHOr0 OOpaleH sl ¢ BEIIECTBAMH, UCIIOIb3yEeMbIMH B TIOBCEAHEBHON
JKU3HHU.

H3yuenue xumuu ¢ cmapuieil wikoJie Ha 6a3060M ypo6He HANPABIEHO HA O0CHLUMCEHUE
ceoyouwux yenei:

OCBOEHHUeE CHCTeMBI 3HaHUH 0 GyHIaMEHTAIBHBIX 3aKOHAX, TEOPUAX, (PaKTaX XMMUU HEOOXOIMMBIX
JUIs IOHMMAaHMs HAyYHOW KapTHUHBI MUPA;

OBJIaJIcHHEe YMEHHSAMH XapaKTEPU30BaTh BEIIECTBA, MAaTEPHAJIbI U XUMUYECKUE PEAKLIUH,
BBITOJIHATD Ja0OPAaTOPHBIE KCIIEPUMEHTHI; IPOU3BOAUTH Pacu€Thl 10 XUMUYECKUM GopMyJiaM U
YPaBHEHUSM; OCYILECTBIIATh TOMCK XMMUYECKONH MH(POPMAIIUH U OLEHUBATh €€ JOCTOBEPHOCTb;
OPUEHTHPOBATHCA M IPUHUMATh PELIEHHs B IPOOJEMHBIX CUTYalHsX;

pa3BUTHeE NTO3HABATEIBHBIX HHTEPECOB, MHTEUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B
MPOIIECCE CAMOCTOSITEIBHOTO MPUOOPETEHUSI XUMUYECKUX 3HAHHM C UCIIOIb30BAHUEM PA3TMIHBIX
MCTOYHHKOB MH(OpPMALINH, B TIPOIIECCEe U3YUCHHSI XUMUYECK Ol HAyKHU U €€ BKJIaJa B TEXHUUECKHIMA
Nporpecc NMBUWIN3AIUHU, CIIOXKHBIX U TPOTUBOPEUUBBIX MyTEH pa3BUTHS UJI€H, TECOPUN U KOHIIEMIIUN
COBPEMEHHON XUMUHU;

BOCIUTAHME YOSKIECHHOCTH B TOM, YTO XUMUS — MOITHBIA HHCTPYMEHT BO3/ICHCTBUS Ha
OKPY’KAIOIIYIO CPENY, U HYyBCTBO OTBETCTBEHHOCTH 32 PUMEHEHHUE MTOJyYEHHBIX 3HAHUN U YMEHUN
MO3UTUBHOMN POJIM XMUMHH B )KMU3HU COBPEMEHHOTO O0IIECTBA, HEOOXOIMMOCTH XUMHYECKU
TPaMOTHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U OKPYKAIOIIEH Cpelie;

NpUMeHeHHe TIOJTYyIeHHBIX 3HAaHUH U YMEHUH /17151 6€3011acHOT0 M CIOIb30BaHMsI BELIECTB U
MaTepHUaJoB B ObITY, CEIbCKOM XO35IIICTBE U HA MPOU3BOJICTBE, PEILICHUS IPAKTUUECKUX 3a/1a4 B



MOBCEIHEBHOM KU3HU, IPENAYIPEKICHHS SABICHUN, HAHOCAILMX BPE/l 3J0POBbIO YEIOBEKA U
OKpYXarolen cpeje, MpoBeaeHUE UCCIIE0BATEILCKUX Pa0OT, CO3HATEIBHOTO BBIOOpa MpodeccHii,
CBSI3aHHOU C XUMHUEH.

3aoauu uzyuenus xumuu ¢ cmapuieil wiKoe:

* Cihopmuposams y 00ydaromuxcsi 3HAaHUS OCHOB XMMHUECKON HAYKH: BaXKHEUIIHX (DAaKTOPOB,
MOHATUH, XUMUYECKUX 3aKOHOB M TEOPHIA, 3bIKA HAYKH, JOCTYITHBIX 0000IIeHN
MHPOBO33PEHYECKOr0 XapaKTepa.

* Pazeums yvenus HabmoaaTh U OOBACHATH XUMUYECKUE SIBJICHHSI, TPOUCXOSIINE B IPUPO/IE,
71a00paTopuy, B TOBCETHEBHOM KU3HHU.

* Cdhopmuposams crienvaabHBIX YMEHUI: 00palaThCs ¢ BEIIECTBAMH, BHIITOIHATH HECIOAKHBIE
HKCIIEPUMEHTHI, COOJII0ast IPaBUJIa TEXHUKU O0€30MaCHOCTU; TPAMOTHO I PUMEHATh XUMHUYECKHE
3HaHMSI B OOLIEHUH C IPUPOJIOH U B TOBCEIHEBHOM JKU3HHU.

® PaCKpble IF'YMaHUCTHYCCKYIO HAllIPaBJICHHOCTb XUMHH, €€ BOSp&CT&IOH.[CI\/'I POJI B pCIICHUHA
rJIaBHBIX npo6neM, CTOAIUX IMEpEa YCJIOBECYCCTBOM, U BKJIa/lda B HAYYHYIO KaPpTUHY MHUPA.

* Pazeums nuaHOCTH O0YYAIOIUXCS: NX UHTEJUIEKTYaIbHOE U HPAaBCTBEHHOE COBEPIIEHCTBOBAHUE,
chopMUpPOBATH Y HUX T'YMAHUCTUYECKUE OTHOLIEHUS U SKOJIOTMUECKHU I1e71eCO00pa3HOro MOBEACHHE
B OBITY U B IPOIIECCE TPYAOBOU AESITEIHHOCTH.

* Cchopmuposamp y 00yyaromnxcsi KOMMYHUKAaTUBHOW U BaJI€OJIOrMYE€CKON KOMIIETEHTHOCTEH;

* Bocnumamu 0TBETCTBEHHOE OTHOILIEHHE K IPUPOJIE, OeperkHOE OTHOLICHHE K y4eOHOMY
000pYy/1I0BaHUIO, YMEHHUE KUTh B KOJUIEKTUBE (00IIAaThCs U COTPYIHUYATD) Uepe3 yueOHbIN MaTepual
KaXJI0T0 ypoKa.

JJMHHOCTHBIE, METANIPEIMETHBIE U TIPEAMETHBIE PE3YJIBTATbI
OCBOEHUSA COAEPKAHUSA KYPCA 11 KNTACCA

Pe3yJ1bmambl U3yuenHun npedmema:

JledaTrenbHOCTh y4uTeNsl B 00y4eHUU XUMUU B cpeiHel (MOTHOI) mKoJe JomKHa
OBITH HAMpaBJIeHA HA JIOCTHIKEHUE 00yYaIOIUMUCS CIACAYIONUX IUYHOCHHBIX Pe3YTbmMamos:

— 8 YEHHOCMHO-0PUECHMAYUOHHOU chepe — 0co3HaHUue POCCUNCKON
rpa’kIaHCKON MACHTUYHOCTH, NATPUOTU3MA, YyBCTBA TOPJIOCTH 32 POCCUMCKYIO
XUMHUYECKYIO HAYKY;

— 8 mpyoosoli chepe — 20mo8HOCMb K OCO3HAHHOMY BBIOOPY HajibHEHIIeH
00pa3oBaTEIbHOW TPACKTOPHHU UJIH TPYJAOBOM NCSITCIbHOCTH;

— 8 NO3HABaAmMeNbHOU cghepe — ymeHue YIpaBiIsaTh CBOEH MMO3HaABaTEIbHOMU
JIeSATEJIbHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K 00pa30BaHUIO, B TOM YHCJE
caMooOpa30BaHMUIO, HA MPOTSKEHUN BCEH )KHM3HU; CO3HATEJIbHOE OTHOIIIEHHE K
HETIPEPHIBHOMY O00OPa30BaHUIO KaK YCIIOBHUIO YCHEITHON MPOo¢eCCUOHAIBHOMN U
00IIECTBEHHOM JIEATEIILHOCTH;

— 8 cohepe cOepediceruss 300p08bsi —NpUHAMUE U peanu3ayusi ICHHOCTEH
340pOBOT0 U Ge30MacHOro odopasa XKU3HU, Henpusamue BPeIHBIX TPUBBIYCK (KypeHHUS,



ynotpeOaeHust aJIkoToJIsi, HAPKOTUKOB) Ha OCHOBE 3HAHUI O CBOMCTBAX
HapKOJOTHYECKUX U HAPKOTUYECKUX BEIIECTB.

Metanpeamernbie pe3yibTaThl 0CBOCHHS BBINYCKHUKAMH CpeJHel (TM0JaHO0i) IWKOIbI Kypca
XHMHUH:

—  ucnoavzoeanue YMEHHI W HABBIKOB Pa3JIMYHBIX BUJIOB ITO3HABATEIIHHOU
ACATCIABHOCTHU, IPUMCHCHHNUEC OCHOBHBIX ME€TOAOB ITO3HAHUWA (CI/ICTeMHO—
MH(GOPMAIIMOHHBIN aHaIN3, HAOJII0/IeHNEe, U3MEPEHHE, TPOBEACHHUE HKCIIEPUMEHTA,
MOACITUPOBAHUC, UCCIICAOBATCIILCKAs I[GSITGJIBHOCTL) I U3YUYCHUA PA3JTUNIHBIX
CTOPOH OKPYKAaIOILIEN N€UCTBUTEIbHOCTH;

— 8ladeHue OCHOBHBIMHU MHTEJUIEKTYaJbHBIMHU OoNlepauusiMu: ¢opmMyIupoBKa
THUITIOTEC3bl, aHAJIN3 U CUHTC3, CPABHCHUC U CUCTCMATHU3allUsd, O606HICHI/IC nu
KOHKPETH3allusl, BBISIBJICHUE MPUUYUHHO- CJIE/ICTBEHHBIX CBS3€H U MOUCK aHAJIOTOB;

— no3HaHue 0OBEKTOB OKPYIKAIOIIETO MHUpPa OT OOIIEro 4yepe3 0COOeHHOE K
CANHUYHOMY,

— YMeHue TEHEPHUPOBATH HJIEH U ONPENEIIATh CPEACTBA, HEOOXOAUMBIE ISl X
peanu3anmu;

— YMeHue ONPENENATh LS U 3aJa4u ASSITeIbHOCTH, BEBIOUPATh CPEJCTBA
peanu3anuu eyl U TPUMEHSTh UX Ha MPaKTUKE;

—  UCnovb306anue Pa3INIHbIX HCTOYHUKOB JJIS IOJIYUYCHHSI XUMHUYECKOU
nHGOpMAIMU, TOHUMAaHUE 3aBUCUMOCTH COJICPKaHUs U (POPMBI PEACTaBICHHUS
nHGOpMAIIMHU OT IeJieli KOMMYHHKAllMU U ajpecarTa;

— YMeHue IPOYKTHUBHO OOIIATHCS U B3aMMOJICHCTBOBAThH B IIPOIIECCE
COBMECTHOM JeSITeIbHOCTH, YYUTHIBATh MO3ULHHU IPYTUX YIACTHUKOB JCATEIHBHOCTH,
¢ dexTruBHO pa3zpemaTh KOHQPIUKTHI;

— 20MOBHOCMBUCTIOCOOHOCTHKCAMOCTOSTEIIBHOHMH(OPMAIIHOHHO -
MMO3HABATEIIbHOU JIeATEIbHOCTH, BKIIFOUasi yMEHUE OPUEHTHUPOBATHCS B PA3TUUHBIX
HCTOYHUKAX WHDOPMALINU, KPUTHYECKH OIIEHUBATHh U HHTEPIPETHPOBATH
MH(GOPMAIHIO, ITOJIy4YaeMyIO U3 Pa3INYHBIX UICTOUHUKOB;

— YMeHue UCTIOJb30BaTh CpeICTBA MH(POPMAIITMOHHBIX U KOMMYHHUKAIITMOHHBIX
texHonorui (manee — MKT) B perlieHnn KOTHUTUBHBIX, KOMMYHHUKATHBHBIX U
OpTraHM3allMOHHBIX 3a/1a4 C COOI0ICHUEM TPEOOBaHUN SPTOHOMUKH, TEXHUKHU
0e3011acHOCTH, TUTHEHBI, PeCypCOCcOepeKeHHSs, TPABOBBIX U ITUUECKUX HOPM, HOPM
MH(OpMaLIMOHHOMN 0€30acHOCTH;

— @1adeHue SI3BIKOBBIMHU CPEACTBAMU, B TOM YHCJIE U S3BIKOM XUMHUH—YMEHHUE
SICHO, JIOTUYHO U TOYHO U3JIaraTh CBOK TOUYKY 3PEHUSI, HCIIOJIb30BATh aJIcKBaTHBIC
SI3BIKOBBIC CPEACTBA, B TOM YUCJIE W CHMBOJIbHBIC (XUMHYECKHE 3HAKU, POPMYIIBI U
YpaBHECHHUS).

IIpeomemnvimu pe3ynvmamamu N3y4eHus XMMIK Ha 0a30BOM YPOBHE HA CTYIICHH

cpennero (moaHoro) o6mero 06pa3oBaHus IBISIOTCS:

1) B mo3HaBaTeJIbHOU cdepe:

— 3HaHue (IOHUMaHMWE) U3YUYCHHBIX TTOHSATUN, 3aKOHOB U TEOPHUH;

— YMeHue OIIMCbhIBATb JCMOHCTPAIIMOHHBIC U CaMOCTOATCIIbHO ITPOBCACHHLBIC
SKCNIEPUMEHTBHI, UCIIOIB3YsI ISl 3TOTO €CTECTBEHHBIN (PYCCKUM, pOTHON) A3BIK U SI3BIK
XUMMUH;

— yMmeHue KIacCU(UIUPOBATH XUMUYECCKUE IJIEMEHTHI, ITPOCTHIC U CIIOKHBIC
BCIICCTBA, B TOM YHCJIC U OPraHUYCCKHUEC COCIUHCHUSA, XUMHUUYCCKHUC PCAKIITHUHN I10
Pa3HbIM OCHOBAHUSAM;

—  YMeHue XapaKTepU30BaTh U3YUYCHHBIC KIACCHl HEOPraHUYECKUX U



OpPTaHUYECKHUX COCAUHECHUMN, XUMHUICCKUE PEAKIIHH;

— 20mMO6HOCHb IPOBOIUTH XUMHUUYECKUN IKCIIEPUMEHT, HAOJIFO1aTh 3a €0
MMPOTEKaHUEM, PUKCUPOBATH
pPe3yIbTaThICAMOCTOSATEIbHOTOUIEMOHCTPHUPYEMOT0O3KCIIEPUMEHTAH1EJIAaThBBIBO/IbI;

— ymenue popMyIUpPOBATH XUMHYECKHUE 3aKOHOMEPHOCTH, ITPOTHO3UPOBATH
CBOWCTBA HEM3YYCHHBIX BEIICCTB 10 AHAJIOTHH CO CBOHCTBAMU U3yYCHHBIX;

— NOuUCK AICTOYHHKOB XUMHUYCCKON WH(POPMAIINH, TTOTydeHUE HEOOXOTUMOMN
nHpOpMaLINK, €e aHATNU3, U3TOTOBJICHUE XUMHUIECKOr0 HH(POPMAIITMOHHOTO TIPOIYKTa U
ero Mmpe3eHTAaINS;

81a0eHue00s3aTeIbHBIMUCIIpaBOYHbIMUMaTepuanamu: [leprnoanueckoiicucteMoiXuMu
yeckuxayneMeHToB/.MI.Menneneesa, Tabiauueil pacTBOPUMOCTH, IIEKTPOXUMHUYECKUM
psIIOM HANPSKEHUH METAJIIOB, PSIOM DJIEKTPOOTPULIATEIIBHOCTH — IJIs
XApPaKTEPUCTUKHU CTPOCHHUSI, COCTABA U CBOMCTB aTOMOB XUMHUYECKHUX 3J1€MEHTOB [-IV
IIEpHOA0B U 00pa30BaHHBIX UMHU MPOCTHIX U CJIOKHBIX BEIIECTB;

— ycmawnoeneHue 3aBUCUMOCTH CBOWCTB U MIPUMEHEHU S BaXKHEUIITUX
OpPraHUYECKUX COCIMHEHUIN OT UX XMMHUUYECKOr0 CTPOCHUS, B TOM UHCJE U
00YCJIOBIIEHHBIX XapaKTE€POM ATOTO CTPOCHUs (MPeaeTbHBIM UM HEeTIPE AeIbHBIM) U
HajaudueM (yHKIHOHAIBHBIX TPYIIIL;

— Moolenupoganue MOJIEKYJI BaKHEUIIINX HEOPTAaHUUYECKHUX U OpraHUYECKUX
BEIIIECTB;

— NOHUMAaHue XUMHYECKOW KapTUHBI MUPA KaK HEOThEMJIEMON YaCTH LEJTOCTHOU
Hay4YHOMW KapTHUHBI MUPA;

2) B IIEHHOCTHO-OPUEHTAIIMOHHOU c(pepe — aHaIu3 U OLIEHKA MOCJIeACTBUMN A
OKpYy Xaroliei cpeabl OBITOBOM M MPOU3BOJICTBEHHON J1€ATEILHOCTH YEJIOBEKa,
CBSI3aHHOM C MPOU3BOJCTBOM U NEPEepadOTKON BaKHENIINX XUMHUUYECKUX MTPOTYKTOB;

3) B TpyHOBOU cepe — npogederue XUMUUECKOTO SKCIIEPUMEHTA; pa3sumue
HaBBIKOB YYE€OHOM, MPOEKTHO - UCCIIEOBATEIIHCKOM, TBOPUECKOUN ASSITEIHBHOCTH MIPHU
BBINIOJIHEHUHW MHJUBHUYaJbHOIO MIPOEKTa 10 XUMHUH;

4) B c(epe 340poBOTro 0Opasza KU3HU — cob.100eHue TTPaBUI OE30M1acHOr0
oOpaleHus ¢ BelecTBaMM, MaTepruaJaMyd 1 XUMHUYECKUMU MIPOIIECCaMU; OKa3aHUe
IIEPBOI IOMOIIY IIPU OTPABJIEHUSIX, 0KOTaxX U APYyrUX TpaBMaXx, CBSI3aHHBIX C
BEIIECTBAMMU U JJAOOPATOPHBIM 000PYJOBAHUEM.

Copep:xaHue nporpaMmMbl Y4eOHOro Kypca

3a OCHOBY B3sTa porpamma Kypca xumun 11 X— X1 kiaccoB 0011e00pa30BaTeNbHBIX YUPEKICHUN
(6a3oBsiit ypoBenb) O.C. 'abpuensna u Ctanmapt cpenHero oomero oopa3oBaHus M0 XUMUN
(6a30BBIl YPOBEHB).

Temal. CTpoenue aroma u nepuoandeckuii 3akon [I. U. Menaeneena (3 yaca)

OcHOBHBIE CBEICHUS 0 CTPOCHUH ATOMA. S1po: NPOTOHBI U HEUTPOHBL. M30TONBI. DIIEKTPOHBI.
DneKTpoHHast 000JI09YKa. DHEPreTHIECKUN ypoBeHb. OCOOEHHOCTH CTPOCHUS SJIEKTPOHHBIX
000J104€K aTOMOB 3JIEMEHTOB 4-10 U 5-r0 nepuoAoB nepuoandeckoit cucremsl . 1. Menneneena
(mepexoaHbIX d1eMeHTOB). [ToHsTHE 00 S- U p- OpOUTANAX. DIEKTPOHHBIE KOHPUTYpAIUH AaTOMOB
XUMUYECKUX DJIEMEHTOB.

Hepuoanyeckuii 3akon .. MenaeneeBa B cBeTe YUeHHUsI 0 CTPOCHUM aTOMA.



Otkpsitue [. 1. MenaeneeBbiM nepuoanvecKkoro 3akoHa. Ilepuonnueckas cucteMa XUMUYECKHX
anemenToB []. 1. MeHneneesa - rpadguueckoe 0ToOpakeHUue MepUoUIECKOro 3aKkoHa. DU3nvecKuit
CMBICJI TOPSIZIKOBOI'O HOMEPA JIeMEHTa, HOMepa Ieprojia 1 HoMepa I'pynibl. BageHTHbIE 3JIEKTPOHBI.
[IpyuynHBI U3MEHEHUsI CBOMCTB 3JIEMEHTOB B IEPUOJIaX U rpymnnax (IJIaBHbIX MOATPYIIIAx).
[Tonoxxenune BogOpoJa B MEPUOJUYECKON cCUCTEME. 3HAUCHHE TEPUOANYECKOr0 3aKOHA 1
MEPUOANYECKON CUCTEMBI XUMUYECKUX 351eMeHTOB J[. 1.MenneneeBa 1 pa3BUTHS HAyKU U
MMOHMMAaHUS XUMUYECKON KapTUHBI MHUPA.

JemoHcTpanuu. Paznmuunapie GopMbl TEpHOINIECKON CHCTEMbBI XUMUYECKHX dieMeHToB J[. 1.
Menpeneena.

JlaGopaTrophbiii onbIT. 1. KoHCTpyHpoBaHue nepuoaguueckoi TabIuIbl 3JIEMEHTOB C
HCII0JIb30BAaHUEM KapTOUeK.

Tema 2. Ctpoenue BemectBa (13 yaco)

Honnasa xumudeckas cBsi3b. Katnonsl u annonsl. Knaccudukanus nonos. VlonHsle
KpHCTaJUIMYeCKU e peleTky. CBOMCTBA BEIECTB C 9TUM THIIOM KPHCTAJUINYECKUX PEUIETOK.
KoBajieHTHas XUMHYeCKas CBA3b. DJIEKTPOOTPULIATENbHOCTD. [losipHas n HenosspHas
KOBaJIEHTHBIE CBA3U. [lunoiib. [10asIpHOCTD CBSI3U U MOJISIPHOCTD MOJIEKYJIbl. OOMEHHBIN U JOHOPHO-
AKLIENTOPHBIA MEXaHU3Mbl 00pa30BaHUS KOBAJIEHTHON CBSA3H. MOJIEKYJISIpHBIE U ATOMHbIE
KpHUCTaJuIMyecKue pemeTku. CBOMCTBA BEIECTB C 3TUMU TUIIAMU KPUCTAILIMYECKUX PELIETOK.
MeTtasimyeckass XuMu4eckas ¢Bsi3b. OcCOOEHHOCTH CTPOSHUS aTOMOB METaJIJIOB. MeTauueckast
XUMHYECKas CBSA3b U METAJNINYECKasi KpUcTajumyeckas pemerka. CBOWCTBA BEIECTB C 3TUM TUIIOM
CBSI3H.

Bonopoanasi xumu4eckasi CBsizb. MeXMOJIEKYJISIpHAs U BHYTPUMOJIEKYJIIpHasi BOJOPOIHAS CBS3b.
3HaueHue BOAOPOJHON CBSI3U /Il OPraHU3aluU CTPYKTYp OHOIOJIMMEPOB.

IMosmmmepsl. [TacTMacchl: TEPMOIIIACTBI U PEAKTOIIACTHI, X MPEACTABUTEIN U IPUMEHEHUE.
BonokHa: npupoaHble (pacTUTENbHbBIE U AKUBOTHBIE) U XUMHUUYECKUE (MCKYCCTBEHHBIE U
CUHTETUYECKHUE), UX NTPEICTABUTEIN U IPUMEHEHUE.

I'a3000pa3Hoe cocTosiHMe BenlecTBa. Tpu arperaTHeIX COCTOSHUS BOAbL. OCOOCHHOCTH CTPOCHUS
ra3zoB. MoJssipHbIii 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HbIX MPUPOIHBIX CMECeil: BO3AYX, MPUPOIHBIN ra3. 3arpsa3HeHne aTMoc(epsl
(KUCIIOTHBIE 10X, TapHUKOBBIN 3¢ dekt) u 6oppda ¢ Hum. [IpeacraBurent ra3000pa3HbIX
BEILIECTB: BOAOPOJ, KUCIOPOA, YTJIEKUCIbIN ra3, aMMuak, 3ThieH. X nomyuenue, cobupanue u
paco3HaBaHUE.

Kuakoe cocrosinmne BemectTBa. Bona. [lotpebiaenue Boabl B ObITY 1 Ha Mpou3BoACTBE. XKecTKoCTh
BOJIbI M CITOCOOBI €€ ycTpaHeHHs. MUHepasbHble BOJIbI, MX MCII0JIb30BaHHE B CTOJIOBBIX U JI€4EOHBIX
LEIsX.

XKuaxue kpucTaisl U UX IPUMEHEHUE.

Teepaoe cocTosinue BemecTBa. AMOp(dHbIE TBEP/bIE BEIIECTBA B IPUPOJIE U B )KU3HU UEJIOBEKA, UX
3HauyeHue U npuMeHenune. Kpucrammmueckoe cTpoeHue BEIeCTBa.

JucnepcHbie cucreMsl. [lonatue o aucnepcHsix cucreMax. JlucnepcHas (asa u JucrepcuoHHas
cpena. Knaccudukanus aAucrepcHbIX CHCTEM B 3aBUCUMOCTH OT arperaTHoro COCTOSIHUS I CIIEPCHOM
Cpenbl U AUCIIepCUOHHOM (a3bl. ['pyboauciiepcHble CHCTEMBL: AIMYJIbCUH, CYCIIEH3UH, a3PO30JIH.
ToHKOAMCIIEPCHBIE CUCTEMBI: T'€JIU U 30JI1.

Cocras BemecTBa U cMeceil. Berectsa MoJIEKy ISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUSA. 3aKOH
IIOCTOSIHCTBA COCTAaBA BEILECTB.

[TonsTHE «10OMIS» U €e Pa3HOBUIAHOCTU: MaccoBas (4011 3JIEMEHTOB B CO€AMHEHUH, 101 KOMIIOHEHTa
B CMECH - J10JIsl IPUMECEH, 107151 pACTBOPEHHOI'O BEILIECTBA B pacTBOpe) U 00beMHast. Jloi1s BbIXo1a
MIPOAYKTa PEAKIUU OT TEOPETUYECKH BO3MOKHOIO.

JlemoHcTpanuu. Moienb KpUCTaJUIMYECKON pemmeTK Xaopuaa HaTpust. OOpas3ibl MUHEPAJIoB C
VMOHHOU KPUCTAJUIMYECKON PELIETKOM: KaJIbIUTa, TauTa. Moxen KpuCcTaaaIndecKux pemeTok



«CyXxoro Jipaay (MM uoja), anMasa, rpadura (wm xkBapua). Mogens monekynsl JJHK. O6pasist
wiactmacc (penonopopmanbaeruaHbie, MONINYypeTaH, MOIUITUIICH, TOJUIPOIUICH,
MOJMMBUHWIXJIOPU) U U3enust u3 HuX. OOpa3isl BOJIOKOH (IIEePCTh, MIEIK, alleTaTHOE BOJIOKHO,
KalpoH, JJaBCAaH, HEUJIOH) U u3Jenus u3 HuX. OOpa3ipl HEOPraHUYECKUX MOJIUMEPOB (cepa
IIacTUYEcKast, KBapL, OKCHJI aJJFOMUHUS, IPUPOIHBIE AIFOMOCHIIMKATHI). MoJ1eIb MOJISIPHOT O
o0bema razoB. Tpu arperatHbix cocTosiHUSI BOABL. OOpa31bl HAKUIH B YallHUKE U TpyOax
HEHTPaJTbHOr0 OTOMIeHUs. JKeCTKOCTh BOJIBI M CITOCOOBI €e ycTpaHeHus. [1pu0opbl Ha )KUIKUX
kpuctauiax. O0Opa3ibl pa3IuYHBIX AUCIIEPCHBIX CUCTEM: 3MYJIbCUM, CYyCIIEH3UM, a9po30Jeil, renei u
soneit. Koarynsnus. Cunepesuc. Dddext Tunmamns.

JlabopatopHbie onbIThI. 2. OnpeneneHue THa KPUCTANINYECKONW PEHISTKU BEIeCTBA U O CaHUE
ero cBOMCTB. 3. O3HaKOMJIEHHE C KOJIJIEKI[MEH MOIMMEPOB: IIACTMACC U BOJIOKOH U U3JETIHS U3 HUX.
4. UcnpiTaHue BOJIbI HA KECTKOCTh. Y CTpPaHEHHE KECTKOCTH BOAbL. 5. O3HaKOMIIEHUE C
MUHEpaJbHBIMU BosiaMu. 6. O3HAaKOMJIEHHE C IUCIIEPCHBIMU CHCTEMaMH.

IIpakTuyeckas padora Nel. [Tonyuenue, cobupanue 1 pacrio3HaBaHUE ra30B.
Cmapmosas ouaznocmuueckas paboma.

Koumponvnan paooma Ne I no meme «Cmpoenue amoma. Cmpoenue seuiecmear
Tema 3. Xumnueckne peakunuu (8 4acon)

Peakuuu, maymme 0e3 M3MeHeHUs COCTaBa BellecTB. AJUIOTPONHUS U aJlJIOTPOIIHbIE
BUJIOU3MEHEHU. [[pUYnHbI a10Tponuy Ha IpuMepe Mo pUKAIUil KUCIOpoa, yriiepoaa ’
docdopa. O30H, ero buosoruyeckast posib. 13omMepsl U U30Mepusl.

Peakuuu, naymme ¢ i3MEHeHHe COCTaBa BelleCTBa. Peakiuy COeAMHEHNs, Pa3JIoKEHUs], 3aMEILEHUs
1 0OMEHA B HEOPTaHMYECKOW U OPraHUYeCKON XMMHH. Peakiiuy 3K30- U 3HI0TEPMHUYCCKHUEC.
TennoBoii 3¢dexkT XMMHUECKOI peakuu 1 TepMOXUMHUYECKHE YpaBHEHUs. Peakiinuu ropeHus, Kak
YACTHBIN CITydal HSK30TEPMHUYECKHUX

peakiui.

CKopocTh XHMHYECKOH peakiuy. 3aBUCUMOCTb CKOPOCTH XUMUYECKON peakluu OT IPUPObI
pearupyroux BeUeCTB, KOHIEHTPALMH, TEMIIEPATYPhI, IUIOLIAJH TIOBEPXHOCTA COIIPUKOCHOBEHUS U
Karanusaropa. Peaknuu romo- u rereporennsie. Ilonstue o katanmse u katanusaropax. @epMeHTsI
KaK OMOJIOTHYECKHE KaTalu3aTOPbl, 0COOEHHOCTH WX (PYHKIIMOHUPOBAHUSI.

Ob6parumocTh XUMHYecKkuX peakuuii. HeobpaTtumbie 1 00paTuMble XUMHUECKHE PEAKIUH.
CocrosiHHEe XUMHUYECKOT0 PaBHOBECHS [UIsl OOPaTUMBIX XUMHUYECKHX peakiuil. CriocoObl CMelLeHus
XMMHMUYECKOI0 paBHOBECHS Ha IIpUMeEpPe cuHTe3a aMMHaka. [IoHsTHE 00 OCHOBHBIX HAayUHBIX
IPUHIUIIAX IPOU3BOACTBA HA IIPUMEPE CUHTE3a aMMHUAKa UJIM CEPHOU KM CIIOTHI.

Posib Bobl B xumMmnieckoii peakuun. Mctunnelie pactBopsl. PacTBopuMoCTb 1 Kiaccudukanus
BEILIECTB 110 3TOMY IIPU3HAKY: PaCTBOPUMBIE, MaJ0PACTBOPUMBIE M HEPACTBOPHMBIE BELIECTBA.
DJEKTPOJIUTHI U HEAJIEKTPOJIUTBI. DIEKTPOIUTHYECKAs Aucconranyst. KucioTsl, 0CHOBaHUS U COJIH C
TOYKHU 3PEHUS TEOPUH IIEKTPOIIMTUIECKON AMCCOLUALUH.

XUMHYECKHE CBOMCTBA BOJIBI; B3aUMOIEHCTBUE C METAJTIAMHU, OCHOBHBIMU U KMCJIOTHBIMH OKCHJIAMH,
pas3noxeHue u 00pa3oBaHUE KPUCTAIIIOTUAPATOB. Peakiiuu ruipataliuu B OpraHn4eckol XUMHH.
I'mapoJin3 oprannyecKux U HeopraHudeckux coeaunenuii. HeoGpatumpiil runponus. O6paTuMslii
TUJIPOJIU3 CoJieil. [ Mapoin3 OpraHuYecKuX COCTUHEHUM U €r0 MPAKTUUECKOE 3HAUCHU E JIJIS
IIOJTy4€HMs THAPOJIM3HOIO CIUPTa U MbLIa. bronoruueckas posb rupon3a B IIaCTUYECKOM U
HHEPreTHYECKOM 0OMEHE BELIECTB M SHEPIHH B KIETKE.

OKHMCINTEBHO—-BOCCTAHOBUTEIbHBIEC peakiuu. CreneHs okucienus. OnpeneineHue CTeneHn
okuciieHus no popmyne coenvneHus. [lonsaTne 06 OKMCINTENBHO-BOCCTAHOBUTEIbHBIX PEAKIIUIX.
OKucieHrne 1 BOCCTAaHOBJIEHUE, OKMCIIUTENb U BOCCTAHOBUTEINb.

DJIeKTPOJIN3. DJIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MPOIECC. DIEKTPOIIU3
pacIuIaBoB U pacTBOPOB Ha IpUMepe XJIopuaa HaTpus. [IpakTuueckoe mpuMeHeHne IEKTPOIn3a.



DIIEKTPOIINTHYECKOE ITOTYyYEHU E AITFOMUHUS.

JemouncTpanuu. OzoHaTop. Monenu Mosekys H-OyTaHa U u300yTaHa. 3aBUCUMOCTb CKOPOCTH
peaKuu OT MPUPO/Ibl BEUIECTB HA IPUMEPE B3aUMOAEHCTBUS PACTBOPOB Pa3IMYHBIX KUCIOT
OJIMHAKOBOW KOHILIEHTPALIUU C OJIMHAKOBBIMU I'PaHyJIaMU LIMHKA U B3aUMOJIEUCTBUS OJMHAKOBBIX
KyCOUYKOB Pa3HBbIX METAJUIOB (MarHus, IIMHKA, kKeJje3a) C CONSTHOM KUCI0ToN. B3anmonelicteue
pPacTBOPOB CEPHOI KUCIIOTHI C PACTBOPAMHU THOCYNIb(aTa HATpUs Pa3IMYHON KOHIEHTPALUU U
TemnepaTypbl. Mojenb Kumsmero ciuos. Paznoxkenne nepokcuaa BoA0OpOIa ¢ HTOMOIIBIO
karanmu3zaropa (okcuaa Mapranna (IV)) u katamassl ceIporo msica u cbiporo kaprodeds. [Ipumepsr
HEOOPATUMBIX PEaKIIHii, HAYIIHX ¢ 00pa30BaHUEM OCaJIKa, Ta3a UM BOJbI. B3aumoaeicTBue TUTHS U
HaTpus ¢ Bogoil. [Tomyuenue okcuna pocdopa (V) u pacTBOpeHHE €ro B BOJI€; HCIBITAHUE
MOJTy4YEHHOT'0 pacTBopa JakMycoM. OOpa3iibl KpHCTaILIOrHApaToB. McnbiTaHue pacTBOPOB
JIEKTPOIUTOB U HEIJEKTPOIUTOB HA IPEAMET IUCCOLMALNN. 3aBUCUMOCTh CTEIEHU
AIIEKTPOIUTHUECKOH M CCOIMAIIMM YKCYCHOM KHCIIOTHI OT pa3daBiieHus pactBopa. I 'mapomams
KapOuaa xanpius. ['maponan3 kapOoHATOB MIEIOYHBIX METAILJIOB M HUTPATOB ITMHKA Wi cBuHIa (II).
[Tonyuenne mpuia. [Ipocrelimme OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINHU; B3aUMOICHCTBUE
LIMHKA C COJIIHOM KUCJIOTOHU U kerne3a ¢ pactBopoM cynbdaTta meau (II). Monens anextponusepa.
Mogenp 31eKTpOIU3HON BaHHBI I OTY4Y€HUs aJJFOMUHHU .

JlabopaTopHbie onbITHI. 7. Peakuys 3aMenieHust Meu KeJIe30M B pacTBOpPE MEAHOI0 Kyrnopoca. 8.
Peakiuu, naymue ¢ o6pa3oBaHreM ocajka, ra3a u Boabl. 9. [lomyuyeHne Kuciopoaa pa3aioKeHHEM
MEePOKCH/Ia BOJOPOAA C moMoIisio okcuaa mapranina (IV) u kartanassl ceiporo kaprogens. 10.
[Tomyuenue Boxopoaa B3auMOAECHCTBUEM KUCIOTHI C HMHKOM. 11. Pazimynele ciyyan ruaponmsa
COJIEH.

Tema 4. BemecTBa u ux cBoiicrea (11 yacon)

MeTanuabl. BzaumoeiicTBue MeTauioB C HEMeTaJlaMu (XJI0pOM, CEpO U KUCIOPOIOM).
B3anmojeiicTBHE 1IETOYHBIX U IIETOYHO3EMEIIbHBIX METAJJIOB C BOJOU. DJIEKTPOXUMUUECKUIN PST
HaIpsHKEHU MeTajuioB. B3anmoelicTBre METAJNIOB C paCTBOPaMU KHMCIJIOT U COJEH.
AmomuHOTEepMUS. B3anmoelicTBue HATPUSI C STAHOJIOM U (PEHOIIOM.

Koppo3zust metannos. [ToHsITHE 0 XUMHUYECKON U 3TEKTPOXUMHUECKOW KOppo3un MeTamioB. CriocoObl
3aIUTHl METAJUIOB OT KOPPO3HUH.

Hemeranabl. CpaBHHUTENbHAS XapaKTEPUCTHKA TaJIOr€HOB KaK HanboIee THITUYHBIX
npeacTaBuTenell HemeTamuioB. OKUCIUTEIbHBIE CBOMCTBA HEMETAIIOB (B3aMMO/IEHCTBHUE C
MeTaJlJIlaMH U BOJIOpoAoM). BoccTaHoBUTENbHBIE CBOIICTBA HEMETAJUIOB (B3aUMOJEHCTBHE ¢ OoJiee
AIIEKTPOOTPULIATEIbHBIMU HEMETAJNIAMU M CJIOKHBIMH BEIlECTBAMU -OKUCIUTEISIMH ).

Kuciaorel Heoprannueckue u oprannydeckue. Kinaccuduxanus kucior. XuMUYECKHE CBOMCTBA
KHCIIOT: B3aUMO/ICHCTBHE C METaJJIaMH, OKCHIaMH METAJIJIOB, TUAPOKCHIAMHU METAIIIOB, COJISIMU,
cnupTamu (peakuus 3tepudukanum). OcoObie CBONCTBA a30THOW M KOHIICHTPUPOBAHHOM CEpHOM
KHCIIOTHI.

OcHoBaHusl HeOpraHuveckue u opranudeckue. OCHOBaHUS, UX Kiaccu PuKanus. XUMUYECKUE
CBOICTBA OCHOBaHMUI: B3aMMOJIEUCTBHUE C KUCIOTAMU, KUCIIOTHBIMA OKCHJIAMH U COJISIMH.
Pa3noxxeHne HepacTBOPUMBIX OCHOBaHUH.

Coau. Knaccuduxkanus coneii: cpeanue, KUCIble © OCHOBHbIE. XUMHUECKUE CBONCTBA COJICH
B3aUMO/JICHCTBUE C KHCJIOTAMHU, LIEI0YaMH, METaJIaMu U cosisiMu. [IpeacraBurenu coseit u ux
3HaYeHUEe. XJIOpHU HATpu s, KapOoHAT KaJbIus, hocdaT KaIblus (CpeIHUE COJN); THAPOKAPOOHATHI
HaTpus U aMMOHUS (KUCJIbIE COJIM); Tuapokcokapoonat menu (1) - Manaxut (OCHOBHAsI COJIb).
KauecTBeHHBIE peaklivy Ha XJIOPUA-, CyIb(daT-, U KapOOHAT-aHHOHBI, KATHOH AMMOHHUS, KATHOHBI
xenesa (I1) u (I11).

I'eneTHyeckasi CBSI3b MeKAY KJIACCAMHU HEOPTraHMYECKNX U OPraHUYeCKUX COeIMHeHHNH.
IToHsTHE O TEHETUYECKOM CBSI3M U I'€HETUYECKUX psax. I eHeTnueckuii paa Meraia. I'eHeTnuecKkui
psan Hemetawa. OcoO0EHHOCTH TEHETHUECKOTO PsiZla B OPraHUYeCKON XUMHUH.



Jemonctpanuu. Komnekuus o6pa3noB metamioB. B3auMmoseiicTBre HaTpusi U CypbMBI € XJIOPOM,
JKenesa ¢ cepoil. 'opeHre Maruus U alfoMMHUS B KUCIIopoze. B3aumoelicTBre 11€10YH03eMEeNIbHBIX
METAJJIOB € BOJIOW. B3anumozeiicTBre HATPHUsI C ITAHOJIOM, IIUHKA C YKCYCHOM KUCIIOTOM.
AmomuHotepMmusi. BzaumoseictBue Meay ¢ KOHIIEHTPUPOBAHHOM a30THOM KUCIOTOM. Pe3ynbraThl
KOPPO3MH METAJUIOB B 3aBUCHMOCTH OT YCJIOBUH ee nporekanus. Komiekuus o0pa3oB HEMETAIIIOB.
B3aumoneiicTBue XJIOpHOM BOABI ¢ pacTBOpoM Opomuaa (noauaa) kamus. Konmekuus npupoaHbIx
OpraHUYecKuXx KUcioT. Pa30aBieHne KOHIIEHTPUPOBAHHOM CEpHON KUCIO0Thl. B3aumozeiicteue
KOHIEHTPUPOBAHHOW CEPHON KUCIIOTHI C caxapoM, LEJUTI0JI0301 U Mebio. O0pasiibl MPUPOAHBIX
MUHEPAJIOB, COAEPKAIINX XJIOPU] HATPH S, KapOOHAT KabIus, GpochaTt KaabIus u
ruapokcokapbonat Meau (11). O6pa3ibl TUIIEBBIX TPOAYKTOB, COMEPKALIIX THAPOKA pOOHATHI
HATpUs U aMMOHUS, UX CIIOCOOHOCTH K Pa3JIOKEHUIO IPU HarpeBaHUU. [ allieHre COlbl YKCYCOM.
KauecTBeHHBIE peaky HAa KATHOHBI U AHUOHBI.

JlabopatopHbie onbIThI. 12. VcnibiTaHWE pacCTBOPOB KUCIIOT, OCHOBAaHUM U COJIEW MHJIUKATOPaMHU.
13. B3auMozelicTBrE CONSTHON KUCIIOTHI U PacCTBOPA YKCYCHOM KUCIOTHI ¢ MeTaJulaMu. 14.
B3auMoneicTBue COJITHOM KUCIOTBI U PACTBOPA YKCYCHOM KMCJIOTBI C OCHOBaHMUSMMU. 15.
B3aumozeiicTBre COIHON KUCIOTHI M PAaCTBOPA YKCYCHOM KUCIIOTHI ¢ coisiMu. 16. [losyuenue u
CBOICTBA HEPACTBOPUMBIX OCHOBaHMM. 17. ['Maponn3 XJI0pHUI0B U alleTaTOB IIEJTOYHBIX METAJIIOB.
18. O3HaKoMJIEHHE C KOJUIEKLIUSAMU: a) METAJUIOB; 0) HEMETAIJIOB; B) KUCJIOT; T') OCHOBAHUM; 1)
MUHEPAJIOB U OMOJOrMYECKUX MaTepUajoB, COIEPKALIIX HEKOTOPbIE COJIH.

IIpakTnuyeckas padora Ne2. XuMuueckne CBOMCTBA KUCIOT

IIpakTuueckas padora Ne 3 Pemienue skcriepuMeHTaIbHBIX 3a7]a4 HA UI€H TU(UKALIUIO
OpPraHUYEeCKUX U HEOPraHUYECKUX COCAUHEHUN.

Koumponvnasn paooma Ne2 no meme «Xumuueckue peakuuu. Bewgecmea u ux ceoiicmea

Hmozosasn konmponvnaa paboma.

Tpeb6oBaHus K YPOBHIO NOATOTOBKH

B pe3yjabTare u3yuyeHuss XuMuu B 11 kaacce Yuamuecss JOJIZKHBI
3HATH/TIOHUMATD

® ajicHenue XUMU4YeCKUue NOHAMUA: BEIIECTBO, XMMHYECKUHN 3JIEMEHT, aTOM, MOJIEKYIIa,
OTHOCHUTEIIBHBIE aTOMHAsI U MOJIEKYJISIPHAsI MACChl, MOH, aJUIOTPOIIHSL, U30TOIIbI, XUMUYECKasl CBS3b,
NEKTPOOTPULIATENILHOCTD, BaJIECHTHOCTD, CTEIIEHb OKHCIIEHUS, MOJIb, MOJIIPHAst Macca, MOJIIPHBII
00beM, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIAPHOI'O CTPOEHUS, PACTBOPBIL, JIEKTPOJIUT U
HEDJIEKTPOJIUT, JJIEKTPOIIUTUYECKA TUCCOLUALINS, OKUCIUTENb U BOCCTAHOBUTEIIb, OKUCIICHUE U
BOCCTaHOBJIEHUE, TEMJIOBOM 3(PPeKT peakinu, CKOpOCTh XMMUYECKON peakIuu, KaTalus,
XMMHUYECKOE paBHOBECHE, YIIIEPOIHBIN CKelleT, QyHKIMOHAIbHAS TpYIIa, U30MEPHS, TOMOJIOTUS;

® OCHOG6HbLE 3AKOHbL XUMUN: COXPAHECHHUS MACChl BEIECTB, TOCTOSHCTBA COCTABA, MEPHOIUYCCKHMA
3aKO0H;

® OCHOGHblE MeopUU XUMUU: XUMAYECKON CBS3H, JIEKTPOIUTHYECKON TUCCOLUALNM, CTPOEHUS
OpraHUYECKUX COECIMHEHHU;

® gajicHeliue geuiecmeda U Mamepuapl: OCHOBHBIC METAJIJIbl U CIIJIABBI; CEpHAsl, COJIsIHAs, a30THAs
Y YKCyCHAasi KUCJIOTBI; IENI0YH, aMMHAK, MUHEPAJIbHBIE Y00 PEHHUS, HCKYCCTBEHHBIE U
CUHTETUYECKHE BOJIOKHA, KAYYyKH, IJTACTMACCHI;

yMeTh
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® Ha3bl6amb: N3YICHHBIC BEIIECTBA M0 «TPUBHAIBHON» MM MEXKIYHAPOTHONH HOMEHKIATYPE;

(] onpedeﬂﬂmb: BaJICHTHOCTD U CTCIICHb OKUCJICHUA XUMHYCCKUX 3JICMCHTOB, THUII XUMHUYECKON CBA3U
B COEIMHEHUX, 3apsJl MOHA, XapaKTep Cpe/bl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COEIUHECHUN,
OKHCJIIMTEIIb U BOCCTAHOBHUTCIIb, HpI/IHaZ[J'Ie)KHOCTI) BCIICCTB K pastquM KJIaccamM OpFaHI/I‘IGCKI/IX
COETUHEHUIA;

® Xapakmepu3oeamup: dIEMEHTHI MaJIbIX TTIEPUOJIOB IO UX MOJIOKECHUIO B MEPUOANUYECKON CUCTEME
J1.1.MenneneeBa; oO1Ire XMMUYECKHE CBOMCTBA METAILJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCJIMHEHUII;

® 00bACHAMb: 3aBUCUMOCTb CBOMCTB BEILECTB OT UX COCTaBA M CTPOCHUS; IPUPOLY XUMHUECKON
CBSI3U (MOHHOM, KOBaJICHTHOH, METAJUINYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHMUYECKON peakiuu 1
MOJIOKEHUSI XUMHUYECKOTO PAaBHOBECHSI OT pa3IN4YHbIX (haKTOPOB;

® GLINOJIHAMb XUMUUECKUIL IKcnepumernm 110 paClio3HaBaAHHIO Ba)KHEHIIIMX HCOPraHM4CCKUX 1
OpPraHUYCCKUX BCIICCTB,

® NPOGOOUmMb CaMOCTOSTEIbHBIN TOMCK XUMUUYECKON HH(OPMaLIUK € UCIIOIb30BAaHUEM pa3IMUHBIX
HCTOYHUKOB (Hay4YHO-NONYJIIPHBIX U3AaHUH, KOMIIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB HTepHETA);
HCIOJIb30BaTh KOMIIbIOTEPHbIE TEXHOJIOIMH JJIs1 00padOTKU U Iepefayi XUMUYEeCKON HH(popMauu
U €€ Npe/ICTaBIEHUs B pa3IMUHbIX (popMmax;

HCIO0JIb30BaATh npnoﬁpeTeHHme 3HAHUA U YMCHHUSA B HpaKTH‘leCKOﬁ ACATECJIBbHOCTH "
MOBCEAHEBHOM KU3HU JIJIS:

¢ 00BSICHEHUS] XUMUYECKUX SIBJICHHUM, TPOUCXOSAIINX B IPUPOE, OBITY U Ha IPOU3BO/CTBE;

e OIpezereHrs BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX TTPEBPAIICHUH B Pa3IUYHBIX YCIOBUAX U
OIICHKH MX MOCIEICTBUM;

® HKOJIOTUYECKU TPaMOTHOTO ITOBEEHHS B OKPY’KaIOILEl Cpee;

® OLICHKH BJIUAHHUA XUMHUUYCCKOI'O 3arpsA3HCHHA 0pr>1<a}0mel71 CpCAbl Ha OPraHu3M YCJIOBCKA U JPYTUC
JKUBBIC OpraHu3MbI;

e 0E30MacHOr0 OOpAIECHHS C TOPIOYMMH U TOKCHYHBIMH BEIIIECTBAMH, JTA00OPAaTOPHBIM
000pyI0BaHUEM;

® [IPUTOTOBJIEHUS PACTBOPOB 3a/1aHHON KOHILIEHTPALIUU B OBITY U Ha IPOU3BOJICTBE;

® KPUTHYECKOM OIIEHKH JOCTOBEPHOCTH XUMHUUECKOH MH(OpMAIINH, TOCTYHAIOIIEH U3 pa3HbIX
HMCTOYHUKOB.
Tematnuyeckuit nnad Xumma 11 knacc

(1 yac B Hees10. Beero 34 yaca)

KosnyecTBO KOHTPOJIBHBIX padoT 3a rox — 3

KosnyecTBo mpakTuieckux pador 3arog — 3

N3 Hux
Bcero
o
Ne Tema 4acoB IIpakTueckue
KoHTposbHBIE paboThI
paboThI

TemaNel. Ctpoenue aTroma u
1 | mepuonnuecknii 3akon J[.1. 2

MenneneeBa
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Ip. p. Nel o Teme:
«[Tomyuenue
TemaNe2. Ctpoenue Y ’ K.p. Ne 1 no teme «CtpoeHue
2 13 | cobupanue u
BEIllECTBA atoma. CTpoeHH e BEIIECCTBA»
pacro3HaBaHue
ra3oB»
3 Tema Ne3. Xumnueckue g
peakuuu
Mp. p. Ne2 o Teme K.p. Ne2no teme «Xumuueckne
«XuMH4ecKue peakuuu. BemecTBa u ux
CBOWCTBA KHCIIOT» CBOMCTBa»
Ip. p. Ne3mo teme:
4 TeMma 4. BemectBa u ux 1 «Pemenne " 5
cBoficTRa KCTIEPHMEHTATHHBIX TOroBasi KOHTPOJIbHasi padoTa
3a/1a4 Ha
UIEeHTH(UKALITHIO
OPraHUYECKUX U
HEOPraHUYECKUX
COEIMHEHUI».
Hroro 34 3
Kanennapuo — remarnueckoe niaanuposanue (11 kiaace, 34 yaca)
HaumenoBanue pazaena u tem | Kon JlaTa Hama Jlomaunee
No -BO MPOBEN. | nposeo. 3a0anue
- Tun ypoka
/ gac. ypo 1o gaxmuu
- MJIaHy
TemaNel. Ctpoenne atoma u nepuogudeckuii 3axon /.. MenneneeBa(2 yaca)
Crpoenue atoma. BBoHbIN 1 Ypok nmoBTOpeHUs [Tap.1, ymp. 2,
1 | uacrpykrax no Th. Y CUCTEMAaTH3aluN 4-7, ynp 8
3HAHHUI TUCHM.
[lepuonnuecknii 3aK0H U 1 Kombunuposan ITap.2, c.13-
crpoeHue atoma. [lonoxenue HBIN 18,ynp.1-6
2 | BOOOpOJA B EPHOINY ECKOM
CHCTEME.
TemaNe2. Ctpoenue BemecrBa(13uacos)
HNonnas xumuueckas 1 VYpok noBTOpeHus [Tap.3, ynpl-5,
3 | cBa3b Y CHUCTEMaTH3alun 7,8, ynp 9
3HAHUI TUCHM.
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KoBaneHTHas xumu4eckas 1 Kombunuposan [Tap.4, ynp 1, 2,
4 | cBass. HBIH 4-8
Merannuyeckas xumuueckas | 1 KoMOunupoBan [Tap.5, ynpl-5
5 | cBa3b. HBIN
Bonoponnas xumuueckas 1 KombunupoBan [Tap.6, ynpl-6
6 | cBa3b. HBIN
[Tonumepsl. 1 KomOunupoBan [Tap.7, ynpl1-6
7 HBI
I"a3000pa3HbIe BemecTna. 1 KombOunupoBan [Tap.8, ynpl,2,
8 HBIN 9,11, 12, ynp 3,
4 muchM.
IMpakTnyeckas padora Nel o | 1 VYpok npuMeHeHus Odopm. mpak.
9 | Teme: «Ilomydenue, cooupanue 3HAHUH, YMEHUH, pabory.
Y pacliO3HABAHUE I'a30B» HaBBIKOB
Kunkue BemiecTna. 1 KomOunupoBan [Tap.9, ynip
10 HBIN 1-3,6-9, ynp 10
MIHACHM.
TBepapie BelecTsa. 1 KomOunupoBan [Tap.10, ymp.
11 HBIN 2-4
JlucriepcHble CUCTEMBI. 1 VYpok [Tap.11, ynp
12 dbopmupoBaHus 1, 3-9.
3HAHUM
Cocras BelecTBa u 1 KombunupoBan [Tap.12,
13 cMecel.3aKOH ITOCTOSIHCTBA HBIN KOHCIIEKT
COCTaBa BEIIECTB. yopl,2,3,ynp 5,
7,9, 13 nmucem
O0o06mienue u cucrematuzamus | 1 Ypok 00001eHus
3HaHu# 110 TeMe «CTpoeHue u
14. | aroma. CTpoeHHE BELIECTBAY. CHUCTEMaTU3aLUH
ITonroroBka Kk KOHTPOJIBLHON 3HaHUU
pabore.
KonTpoabnas padora Ne 1 1 Ypok KOHTpOJIA
15 | mo Teme «CTpoeHue aroma. 3HAHUM, YMEHHI,
CtpoeHue BeliecTpay HaBBIKOB
Tema Ne3. Xumudeckue peakuuun(84acosn)
[loHsiTHE O XMMHUYECKOM 1 Ypok [Tap.13, ymp.
peakuuu. Peakiyn, naymme (bopmupoBaHus 1-5
16 | 6e3 u3mMeHeHus: cocTaBa 3HAHUH
BEIIECTB.
Peakuuu, naymme ¢ usmMmenenue | 1 KomMOunupoBan [Tap. 14,ymp.
|7 | CocTaBa BelleCTBa. HBIN 1-4, ynp 6,9
TTHACHM.
CKOpOCTh XUMUUECKOM 1 KombunupoBan [Tap.15,ymp.
18 | peakuun. HBIN 1,2,4-8, ynp 11
MMHACHM
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OOpaTUMOCTh XUMHUYECKUX 1 Kombunuposan [Tap.16,ymp.
19 peaximii. XuMHU4ecKoe HBIN 3,5, 6 TUCbM
PaBHOBECHE U CIIOCOOBI €T0
CMEILEHHUSI.
Posb BOIBI B XMMHUECKOM 1 KoMOunupoBan [Tap.17,ymp.
20 | peaxiuu. HBIN 1,5,7, ynp 10
MHCHhM
I'mopomms opranuyeckux u 1 KombunupoBan [Tap.18,
21 | HeopraHMYECKHUX COETUHEHHIA. HBIH
OKUCTUTENBHO — 1 KomOunupoBan [Tap.19,c.155-
22 | BOCCTaHOBUTEIBHBIE PEAKIIH. HBIN 158, ymp.
1-4
OneKTponus3 1 Kombunuposan - [Tap.19, c. 158-
23 HBIN 162, ynp.
7
TemaNe4. BemecrBa u ux cBoiicrea(104acoB)
Mertansl. 1 KomOunupoBan [Tap.20,ymp.
24 HBIN 5 (a,B) mUCHM,6
Hemeramibl. 1 KomOunupoBan [Tap.21,ynip 1-
75 HBIN 5, ynp. 6,7
(tuceMm)
2,7
Kucnotslr.IlpakTuueckas 1 KomMOunupoBan [Tap.22,Ymp.
pa6ora Ne 2 o Teme: HBII 3,4(a), 5,6
26 «XUMHYECKHE CBOMCTBA IHCEM,
KHCIIOT» oopmMuTh
MPaKTUYECKYIO
paboty
OcHoBaHusl. 1 KombunupoBan [Tap.23,ymp.
27 HBIH 5(a), 6,8
TTHCHM.
Comnn. 1 Kombunuposan [Tap.24,ymp.
28 HBIN 1,2,4, ynp 5
UCbM
I'enetnueckast CBSI3b MEXIY 1 Ypok noBTOpEeHUS [Tap.25,ynp.3,
29 | knmaccaMy HEOPraHUYECKUX U U CHUCTeMaTH3aluu 5, 7 nuceM
OpPraHNMYECKUX COEANHEHUM. 3HAHUI
O06001enHue u cucremaruzanus 1 Ypok 06o0meHus
30 3HaHUM 1o reMe «Bemectsa u u
ux cBorcrBay. [loaroroska k CHCTEMATU3AIUH
KOHTPOJILHOM padoTe. 3HaAHUH
KounrpoJubnas padora Ne 2 rio| 1 YPOK KOHTpOIIA
31 | reme «XUMHUYECKHE PEAKLIUH. 3HaHUM, YMEHHUH,
BemectBa u ux cBoiicTBay HAaBBIKOB
IIpakTuyeckas pagoraNe3 | 1 Ypok npuMeHeHus Odopwm. mpak.
no teme: «Pemenne 3HAHUM, YMEHHI, pabory.
32 | BKCIIepUMEHTAIbHBIX 33/1a4 Ha HAaBBIKOB

UICHTU(DUKAIIHIO
OpPraHUYECKUX U
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HEOPraHUYECKUX
COCIIUHCHUW.
HTorosast KOHTPOJIbHAas 1 YPpOoK KOHTPOJIA
33 padora 3HAHUM, YMEHHIA,
HABBIKOB
34 [ToBTOpenue n 0606meHne 3a | 1 Ypok moBTOpeHUS
KypC HEOPraHUYECKON XUMUH U CHCTEMaTH3aIun
3HaAHUU
Y4eOH0-MeTOAMYECKOE 00ecneueHne
Hcnonp3yemblit yueOHO-METOJUYECKUI KOMILIEKC:
1. VYueOnuk: ['abpuensa O.C.Xumus. 11 knacc. ba3zoserit ypoenb. Mocksa. [Ipocsemenne 2021.
2. Tabpuensa O.C. u ap. Xumus. 11 knacc. ba3oBwiid ypoBeHb: MeToanueckoe mocodue. Kuura

1t yautessi. Mocksa. J[poda, kopnopauma «Poccuinckuin yuebHuk», 2020.
3. Tabpuensn O.C., bepékun I[1.H., YmakoBa A.A., KoHTponbHbIE U NpPOBEpOYHbIE PaOOTHI
pabotbl. Xumus. 11 xnacc: Mocksa. Jlpoda, kopropauust «Poccuiickuii yueoHuk», 2020.

4. Xwumus. [Ipumepnsie paboune nporpammel. [Ipenmernas munus yue6nukos O. C. ['abpuensina,
N.T. Ocrpoymona, C. A. CnagkoBa. 10—11 knmaccel. ba3oBelit ypoBeHb: yuebd. mocoOue st
obmreobpazosar. opranuzanuii / O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnagkoB. — 2-¢ U3,
— M.: IIpocsemenue, 2020r.

Cnucoxk UnTepHeT — pecypcoB (caiT)

1.Xumung u xu3ab-X XIBek http://www.chem. msu. su/ rus

2.T'azeta «XuMmusi» v CaT oy yuurtens «S uny Ha ypok xumum»http:// him. 1september. Ru
3.BupryanbHas xumudeckas mkonahttp: // maratakm/ narod. ru.
4 Xumust ansa scexhttp://school-sector.relarn.ru/nsm/

5.WebElements: oHJIallH-CITpaBOYHUK XUMHUECKUX 3JIeMeHTOB http://webelements. Narod.Ru

6.XuMuS 7151 BCeX: MIUTIOCTPUPOBAHHBIE MaTEpUabl 10 001, OpraHn4ecKol 1
Heoprannyeckoi xumuu http://school-sector.relam

7. HlkonpHas xumus http://schoolchemistry.by

Kpurepuu u HOpMBbI OLIEHKH 3HAHUH 00y4 a0 M XCH.
1. OueHka ycTHOIo OTBeTA.
OTmeTka «5» :
- OTBET ITOJIHBII U MPAaBWIBHBII HA OCHOBAHMM M3y4YEHHBIX TEOPHI;
- MaTepHal U3JI0KEH B ONPEIEICHHON JIOTHYECKON ITOCIIE0BATEIbHOCTH, TUTEPATYPHBIM SI3BIKOM;

- OTBET CAMOCTOSTEIbLHBIN.
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OTtBer «4» ;
- OTBET ITOJIHBII U IPAaBWIbHBIIA HA CHOBAHUU U3YYEHHBIX TEOPUI;

- MaTcpuajl HU3JI0XKCH B OHpeI[eJ'IeHHOI\/'I JIOTHYSCKOH MMOCJICAOBATCIIbHOCTH, IIPU 3TOM AOIYIICHBI
ABC-TPU HECYIICCTBCHHBIC OHII/I6KI/I, HCITPAaBJICHHLIC 110 TpG60BaHI/IIO YUUTEIIA.

OtTMmeTka «3» :
- OTBET ITOJIHBII, HO TIPH 3TOM JIOIYIIIEHA CYIECTBEHHAs OMMOKA UM OTBET HETOIHBIN, HECBSI3HBIMH.
OTMeTKa «2» :

- IIpU OTBCTC 06Hapy>KeHo HCIIOHUMAHHUC ydallIUMCA OCHOBHOT'O COJACPIKaHUA yLI€6HOFO MaTcpHraja
HJIM JOITYHICHbI CYHICCTBCHHBIC OI_HI/I6KI/I, KOTOPBIC yanlHﬁCﬂ HC MOXCT UCIIPAaBUTb IIPpHU HABOJAAIINX
BOIIpOCax YUHUTCIIA, OTCYTCTBHEC OTBCTA.

1. Ounenka 3kcrnepMMeHTAIBHBIX YMEHUH.

- OleHKa CTaBUTCS Ha OCHOBAaHUM HAOJIOICHUS 3a YYallUMHUCS U MHCbMEHHOTO OTYeTa 3a
pabory.

OTMeTKa «5»:
- paboTa BBINOJIHEHA TTOJHOCTHIO M ITPAaBUJIBHO, CJIeJaHbl IPaBUIbLHBIC HAOJIIOICHUS U BHIBOIBI,

- DKCIEPUMEHT OCYIIECTBJICH MO TJIAHy C Y4€TOM TEXHUKH O€30MacHOCTH M MPaBHI PabOThI C
BEIIECTBAMU U 000PYIOBAHUEM;

- MpOsIBJIEHBl OPraHU3aLlMOHHO - TPYAOBBIE YMEHUS, MOJAECPKUBAIOTCS YACTOTa pabodero Mecra U
HOPSIOK (Ha CTOJE, SKOHOMHO HCIIOJIb3YIOTCS PEAKTHBBI).

OTMeTKka «4» :

- pa60Ta BBIIIOJIHCHA IMPABHUJIbHO, CACJIAHbI IIPABUJIbHBIC Ha6J'II-OI[CHI/IH MU BbBIBOAbI, HO IIPU 3TOM
OKCIICPUMCHT IMPOBCACH HE IMOJHOCTHIO HJIM AOMYLICHBI HECYHICCTBCHHBLIC OIIMOKU B pa60Te C
BCIICCTBAMH U O60py,I[OBaHI/IeM.

OTMeTKa «3»:

- paboTa BBINOJIHEHA PABUIIbHO HE MEHEE YeM HAlOJIOBUHY MJIM JIOMYIIEHA CYIIECTBEHHAs OIMOKa
B XOJI¢ SKCIIEPUMEHTA B OOBSICHECHUH, B O(QOpPMIICHHH pabOThl, B COOJIOJICHUU MPABUJ TEXHUKH
0e30MmacHOCTH Ha paboTe ¢ BelecTBaMu U 000pYI0BAHUEM, KOTOpPasi HCIPABJISCTCS 10 TPEOOBAHHUIO
YUUTEIIS.

OTMeTKa «2»:

- JomymieHbl ABe (U Ooliee) CyIIecTBEHHbIE OMIMOKH B XOJ€: DSKCIIEPHMEHTa, B OOBSICHEHUHU, B
oopmiieHuu paboThl, B COOJIIOIEHUU MPABUI TEXHUKH 0€30MacCHOCTH MpH paboTe ¢ BEMIeCTBAMHU H
000py/IOBaHUEM, KOTOPBIC YUAIHIICSI HE MOKET UCIPABUTH Jake MO TPEOOBAHUIO YUUTEIIS;
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- paboTa He BBHINOJIHEHA, y YYalIerocsi OTCYTCTBYET SKCIEPUMEHTATbHBIC YMEHHUS.

3. OueHka yMeHHH peliaTh pacuyeTHbIe 3aJa4H.

OTmeTKa «5»:
- B JIOTUYECKOM PACCYXICHUU M PEIICHNU HET OMMOO0K, 3a7ada penieHa palioHabHBIM CIIOCOO0M;
OrmeTKa «4»:

- B JIOTUYCCKOM PACCYXJICHUU W PCHICHUSA HCT CYHICCTBCHHBIX OHII/I6OK, HO 3a/jada pCHICHa
HEpallnOHAJIbHbIM CHOCO6OM, WA JOITYHICHO HE Ooinee JABYX HCCYIICCTBCHHBIX OIINOOK.

OTMeTKa «3»:

- B JIOTUYCCKOM PACCYXKJACHUU HCT CYHICCTBCHHBIX OH_II/I6OK, HO gonyuicHa CyumeCTBCHHAasA omuoOKa B
MAaTCMATUYICCKUX pacyCTaXx.

OTMeTKa «2»:

- UIMCCTCA CYyIICCTBCHHBIC OIIMOKH B JIOTUYECKOM PacCy’KaACHHUU U B PCIICHUU.

OTCYTCTBHEC OTBCTA HA 3aJaHUC.

4. OueHka NHCbMEHHBIX KOHTPOJILHBIX PadoT.

OTMeTKa «5»:

OTBET MOJHBINA U HpaBHJ’IBHBIﬁ, BO3MO’KHA HECYIICCTBCHHAA omuoKa.

OTMeTKa «4»:

OTBET HEITOIHBIN UJIH J0IMYHICHO HC Oonee ABYX HECYIIECCTBCHHbBIX OIINOOK.

OTMeTKka «3»:

paboTa BBINOJHEHA HE MEHEE YeM HaIOJOBMHY, JOINYILEHA OJHA CYLIECTBEHHas OLIMOKa U IpH
9TOM JIBE-TPH HECYIIECTBEHHBIE.

OTmeTKa «2»:
- paboTa BBITIOJHEHA MEHBIIIE YeM HAITOJIOBUHY MJIU COACPKHUT HECKOJIBKO CYIIEeCTBEHHBIX OIMIHOOK.
- paboTa He BBINOJHEHA.

[Ipu oneHke BBINMOJIHEHUS TUCbMEHHONM KOHTPOJIbHOM paOOThl HEOO XOMMO YUYHUTHIBATH TPEOOBAHUS
eIMHOro opdorpaguyueckoro pexuma.

5.0neHka TecTOBbIX padoT.
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TecTpl, cocrosiiiie W3 TSTH BOIMPOCOB MOXKHO HCIOJIB30BATh IMOCIE H3YUYEHHUS KaXIO0ro
Marepuaina (ypoka). Tect u3 10—15 BonpocoB UCIOIB3YETCs 1 MEPUOAUYECKOro KOHTpos. Tect
13 20—30 BompocoB HEOOXOIUMO UCIOJIb30BATh /ISl UTOTOBOT'O KOHTPOJIA.

[Ipu oneHMBaHUM UCTOJIL3YETCA CIAEAYIOMIAs IIKaja: JIJIs TecTa U3 MATH BOIPOCOB
* HET OIIMOOK — OILIEHKA «5»;

* O7lHA OIINOKA - OI[EHKA «4»;

* [IB€ OIIMOKHA — OIleHKa «3»;

* TpU OIIMOKU — OIIEHKA «2».

Jns Tecta u3 30 BONpOCOB:

* 25—30 npaBWIbHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBWIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 nmpaBHIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIIE 12 NIpaBUIIBHBIX OTBETOB — OLIEHKA «2».
6. Ouenka pedepara.

Pedepat oniennBaeTcs mo CIeAyIOIUM KPUTEPHUSIM:
* cobmoieHne TpeOoBaHUM K €ro 0(hopMIICHHIO;

* HEOOXOAMMOCTh M JOCTAaTOYHOCTH JJISi PACKPBITUS TEMbl TNPHUBEIEHHOW B TeKcTe pedepaTa
uH(bopMaIuy;

®* YMCHHUC 06yqalomer0c5{ CB06021HO H3JlaraTb OCHOBHBIC UICHU, OTPAKCHHBIC B pe(bepaTe;

* CIOCOOHOCTh 06yan01ueroc;1 MNOHATHL CYTb 3aJlaBaCMbIX YJIICHAMHU aTTGCTaHI/IOHHOﬁ KOMHUCCHUU
BOITPOCOB U C(bOpMy.]'II/IpOBaTB TOYHBIC OTBCTHI HA HUX.

@DopMBbI B CPEACTBA KOHTPOJIS

CtpykTypHbIil 35eMeHT Paboueit mporpammbl « Qopmel u cpedcmea KOHmMpPOJisiy BKIIOYAET CUCTEMY
KOHTPOJIMPYIOIIUX MaTepuasioB (KOHTPOJIbHBIE U J1abopaTOpHbIEe PabOTHI) IJIsl OLEHKH OCBOCHHS
HIKOJIbHUKAMU TJIAHUPYEMOTr'0 CoJepaHus. TeKCThl KOHTPOJBHBIX M MPaKTUYECKUX  padboT
MPUJIArarTCs.
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