PaGouyas mporpamma Kypca XuMHHU J1JIA
11 xknacca
(1 yac B HeeJ10, 35 yacoB; 0a30BbIH YPOBEHb)
[TosicHuTenbHAS 3anUCKa

Pabouas nporpamma o xumuu st 11 Kj1accoB cocTaBiieHa Ha OCHOBE:

denepaabHOTO KOMIIOHEHTA TOCYAapPCTBEHHOTO CTaHIapTa CPEIHETo 00IIero o0pa3oBaHus 10
XHMHH,

[TpumMepHOii MporpaMMBbl CPETHEro 00IIEero 00pa3oBaHMs M0 XUMHUU;
ABtopckoii mporpammel o xumuu O.C. 'abpuensna.

[Tpukaza MO u H P® ot 31.03.2014r. Ne253 «O06 yTBepkaeHUH (eaepalbHOTrO NepeyHs y4eOHUKOB,
PEKOMEHTyEMBIX K MCIOJIb30BAHUIO IIPH PeaTU3alMKH UMEIOIINX TOCYIapPCTBEHHYIO aKKPEAUTAIUIO
00pa3oBaTeNbHBIX MPOTPaMM OCHOBHOTO 00I1IeT0, 00pazoBaHusm» ¢ n3meHeHussMu ot 08.06.2015r.
npuka3 Ne 576, or 21.04.2016r. nmpuxaz Ne 459;

VYueOusiit mman MBOY COLI Ne6 na 2022-2023 y4eOHblii rox;
Kanenmapusiii yueonsiii rpaduk MBOY COL Ne6 na 2022-2023 y4eOHbIit ro;

JlaHHast mporpaMMa KOHKPETU3UPYET COJepKaHUE CTaHapTa, 1aéT pacipeieleHle yueOHbIX 4acoB
0 pazfenaM Kypca, HocIe0BaTeIbHOCTh U3YUEHHUS TEM U PA3JIENIOB C YIYETOM MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, IOTUKU y4eOHOTO MpOoIlecca, BO3PACTHBIX 0COOCHHOCTENH 00yJaromuxcs
obpazoBarensHoro yupexaenus MbBOY COILI Ne6. B nporpamme onpenenéH nepeueHb
JEMOHCTpAIIHH, TA0OPATOPHBIX OMBITOB, MPAKTHUYECKUX 3aHATUH U pacu€THBIX 3a1a4. [Iporpamma
MoaudUIIMpoBaHa COTTACHO ASHCTBYIOLIEMY Oa3ucHOMY yuyeOHOMY maaHy. KoHTpoub 3a ypoBHEM
3HaHUH O0YYAIOIINXCS MPEyCMAaTPUBAET MPOBEEHNE CAMOCTOSITEIHHBIX, TPAKTUYECKHUX,
KOHTPOJBHBIX PAOOT MO TEMaM.

[TporpamMma kypca xumun it o0ydarommxcs 11 kmaccoB 001eo0pa3zoBaTeNbHbIX YUPEKICHHHN
(aBTop O.C. I'abpwuensn) paccuntana Ha 35 9acoB U3 pacueTa | gac B HEIEIO.

Hcnoassyembiii YMK:

. T'abpuenan O. C. Xumus. 11 knacc. ba3zoBblil ypoBeHb: yue0. /i 0011eo0pa3oBar. yupekJeHUA/
O.C. T'abpuensH. — 3-¢ u3j., crepeotwr. - M.: [lpoda, 2016.

Tabpuensn O.C. Tlporpamma kypca xumuu Juist 8 — 11 kmaccoB o01ieo0pa3oBaTeNbHBIX YIPEIKICHUH,
- M.: [Ipoda, -2011 r.;

Xumus. 8-11 knaccel: paboune nporpammsl o yueobnukam O.C. I'abpuensna/ aBTt.-coct. I'.1.
Macnakosa, H.B. Cadponos. — Bonrorpan: «YUUTEJIby, 2016. — 203 c.;

Konctpykrop padounx nporpamm. Xumus 8-11 kiaccel. Paboune nporpammsl o yue6nukam O.C.
lNabpuensna: uzgarensctBo « YUUTEJIby, 2014 1.5

Hunaktrueckuii matepuan. Xumus 10-11 kmacesl. A.M.Panenkuii — Mocksa: I[Ipocsemenue, 2017

KoHntponbnbsle n3mepurensabie Mmatepuanbl. Xumus 11 kimace. — Mocksa: [Ipocsenienue 2017



HNEJIN U 3AIAYU YYEBHOT'O ITPE/IMETA
I'nagnuvie yenu cpeonezo oouiezo oopazosanusn:

(dbopMHpOBaHKE IIETOCTHOTO NPEACTABICHUS O MUPE, OCHOBAHHOT'O Ha MPHOOPETEHHBIX 3HAHUSX,
YMEHHSIX U CII0C00ax JAeSITeTbHOCTH;

npuoOpeTeHre ombITa pa3HO0OPa3HOMN JAEATEIIEHOCTH, ONBITA MO3HAHUS U CAMOTIO3HAHMS,

HOATOTOBKA K OCYIIECTBICHHIO OCO3HAHHOT'O BBIOOpA HHIMBHIYaJIbHON 00pa30BaTEIbHOM WITH
poeCCHOHATLHON TPACKTOPHH.

bonpmoi BKJIaJd B JOCTHXXCHHEC I''TaBHBIX ueneﬁ Cp€aHETO O6H.[CFO O6paSOBaHI/IH BHOCUT uUu3syuenue
Xumuu, KOTOpoOC npu3eano obecneuumon:

(hOpMHPOBAHHUE CUCTEMBI XUMHUSCKUX 3HAHUHN KaK KOMIIOHEHTA €CTECTBEHHOHAYYHOW KapTHHBI
MHpa,

pa3BUTHE JIMYHOCTH O0YUAIOLIUXCSl, UX UHTEUIEKTYaJIbHOE U HPAaBCTBEHHOE COBEPLICHCTBOBAHUE,
(dbopMHpOBaHKE Y HUX TYMAHUCTHUECKUX OTHOIIECHUN U 3KOJIOTHYECKH 11€J1eCO00pa3HOro MOBEACHUS
B OBITY ¥ TPYAOBOM JESTEIHHOCTH;

BBIPA0OTKY y 00y4JarONIMXCsl TOHMMAaHUS OOIECTBEHHOW MOTPEOHOCTH B pa3BUTHH XUMHH, & TAKXKe
(dbopMHpOBaHKE Y HUX OTHOUIEHUS K XUMUU KaK BO3MOXKHOM 00acTu Oyny1ueit npakTH4ecKou
NEeATEIbHOCTH;

(bOpMI/IpOBaHI/Ie YMCHI/Iﬁ 0€e301acHOTO O6paH_[eHI/I$I C BeIIeCTBaMHU, UCITIOJIb3YyEMbIMHU B HOBCCﬂHeBHOﬁ
KHU3HU.

H3yuenue xumuu 6 cmapuieii wikojie Ha 6A3080M YpOGHe HANPABIEHO HA OOCMUIICEHUE
cnedyruux yenei:

OCBOEHHE CUCTEMBI 3HAHUHU O Q)yHnaMeHTaanmx 3aKOHax, TCOpHUIX, (1)aKTaX XUMHNHU HCO6XOI[I/IMI)IX
JJIs1 IOHUMAaHU A HaYQHOﬁ KapTUHBI MUpa,

OBJIAICHUEC YMEHUSAMHM XapaKTCPHU30BaATh BCUICCTBA, MATCpHUAJIbl U XUMHUYCCKHUEC PCAaKIINU,
BBIIIOJIHATH na6opaTopHHe 9KCIICPUMCHTBI; ITPOU3BOAUTDL PACUYCTHI 10 XUMHWYCCKUM q)OpMyJ'IaM )51
YpaBHCHUAM, OCYHICCTBJIATE ITOUCK XUMHYSCKOMN I/IH(i)OpMaIII/II/I H OOCHHUBATHb €€ NOCTOBCPHOCTD,
OPHUCHTHPOBATHCA U IPUHUMATL PCIICHUS B Hp06HCMHBIX CUTYyaluAgX;

pa3BUTHe [103HABATEIbHBIX HHTEPECOB, MHTEIJICKTYAIbHBIX M TBOPYECKHUX CIIOCOOHOCTEN B
MIPOLIECCE CAMOCTOATEIBLHOTO MPUOOPETEHUS XUMUUECKHUX 3HAHUH C MCIOJIb30BaHUEM PA3INYHBIX
MCTOYHHUKOB MH(OPMAIIUH, B IPOIlECcCe U3YUECHUsI XUMUYECKOM HayKH U ee BKJIaJa B TEXHUUECKUI
IIPOTPECC [UBUIIN3ALNH, CJIOKHBIX U IPOTUBOPEUNBBIX IIyTEH Pa3BUTHUS UAEH, TEOPUN U KOHIIENIUN
COBPEMEHHON XUMUHU;

BOCIHUTAHHE YOKIECHHOCTH B TOM, YTO XUMUS — MOIIIHBI HHCTPYMEHT BO3/ICHCTBUS Ha
OKPY’KaIOIIYIO CPEAY, U YYBCTBO OTBETCTBEHHOCTHU 3a MPUMEHEHHUE MOJYyYE€HHbBIX 3HAHUN U YMEHUI
MMO3UTUBHOM POJIM XUMUU B KU3HU COBPEMEHHOT'O 00IIECTBa, HEOOXOIMMOCTH XUMHUIECKU
IPaMOTHOT'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO U OKPY’KaIOIIEeH Ccpeie;

NpUMeHeHHe MOJYICHHBIX 3HAHUW U YMEHUH /17151 6€30MacHOT0 UCIIOIb30BAHUS BEIIIECTB U
MaTepHuajioB B OBITY, CETCKOM XO3SMCTBE M HAa MPOU3BOJICTBE, PEIICHUS MPAKTUICCKUX 3a71a4 B
MMOBCEIHEBHOW KU3HU, PEAYIPEKAECHUS SIBJICHUN, HAHOCSAIUX BPE 310POBBIO YEIIOBEKA U
OKpYJKaloIen cpesie, MpoBEASHUE UCCIIeI0BATEIbCKUX padoT, CO3HATEIHLHOTO BEIOOpa podeccuid,
CBSI3aHHOM C XMMHUEH.



3aoauu uzyuenun xumuu 6 cmapuieii wiKoe:

* Chopmuposamsp y 00y4aronuxcsi 3HaHUs. OCHOB XMMHUECKOM HayKU: BaXKHEHIIUX (PAKTOPOB,
MOHATHUH, XMMUYECKHX 3aKOHOB M TEOPHA, S3bIKa HAYKH, JOCTYIHBIX 00001IeHni
MHPOBO33PEHYECKOT0 XapaKTepa.

* Pazeump ymeHus HaOIOAATh U OOBSCHITH XUMUUYECCKUE SBJICHUS, TPOMCXOISIINE B IPUPOJIE,
naboparopuu, B TOBCETHEBHOM JKU3HH.

® Cqbopmupoeamb CrienuaJiIbHbIX YMeHHﬁI 06pau1aTbc>1 C B€IICCTBaAMU, BBIITIOJIHATH HECIIOXKHBIC
OKCIICPUMCHTBI, c06n1011a;1 IpaBHJia TCXHUKU 6C3OHaCHOCTI/I; T'paMOTHO NPUMCHATb XUMHUUYCCKUC
3HAaHH B O6H_[CHI/II/I C HpHpO,I[OfI nB HOBCCI[HGBHOﬁ JKHU3HU.

° Pacprtmb TYMaHHUCTUYCCKYIO HAIIPABJIICHHOCTb XUMHH, €€ BOSpﬁCTaIOH_Ieﬁ PpOJIN B pCIICHUN
T'JIaBHBIX HpO6JIeM, CTOAIMUX Iepea 4YEJIOBCUCCTBOM, U BKJIaZld B HAYYHYIO KaApTUHY MHUpaA.

* Pazeums muyHOCTH 00YYAIOUINXCS: UX UHTEJUIEKTYAIbHOE M HPABCTBEHHOE COBEPIIICHCTBOBAHHUE,
chOopMHUPOBATh Y HUX TYMaHUCTHYECKNE OTHOIICHUS U YKOJIOTUYECKH TIeJIECO00Pa3HOTrO MOBEICHUE
B OBITY U B IIPOLIECCE TPYAOBOI JIEATEIHHOCTH.

° Cd)opmupoeamb y o6yqa101u14xc51 KOMMYHHKaTHBHOﬁ U BaJICOJOTrHYECKOM KOMHeTeHTHOCTeﬁ;

* Bocnumama OTBETCTBEHHOE OTHOIICHHUE K MPHUPO/JIE, OEpEKHOE OTHOIIEHUE K YIeOHOMY
000pyIOBaHUIO, YMEHHUE )KHUTh B KOJUIEKTHBE (0OLIAThCS U COTPYIHUYATD) Yepe3 yueOHbI MaTepra
Ka)KJI0ro ypoKa.

JIMUHOCTHBIE, METAIIPEJMETHBIE U ITIPEJJMETHBIE PE3YJIBTATbBI
OCBOEHUS COAEPKAHUSA KYPCA 11 KIIACCA
Pezynomamut uzyuenus npeomema:

JleaTenbHOCTh yUHUTeNsl B O0y4eHUH XUMUM B CpeAHEel (MOJHOM) IIKOJe OJKHA OBITh
HaIpaBjeHa Ha JIOCTHKEHUE 00YUAIOIIUMUCS CIEAYIOMUX JUYHOCTHBIX Pe3yabTATOB!

— B LIEHHOCTHO-OPUEHTAIIMOHHONW cdepe — OCO3HAHUE POCCHUMCKON TIpa’kJaHCKOMH
UASHTUYHOCTH, TAaTPUOTU3MA, YYBCTBA TOPJOCTH 3a POCCUHCKYIO XUMHYECKYIO HAYKY;
— B TpyHIoBOH cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHeIei

00pa3oBaTeIbHON TPACKTOPHUH HJIU TPYJAOBOU JISSITEIBHOCTH,

— B TIO3HABaTEJIbHOW (KOTHUTHBHOUM, MHTEIUIEKTYyalIbHOUN) chepe —yMeHHe ymnpaBIsiTh
CBOE€ MO3HaBaTEIbHOU J€SITEIbHOCTHIO, TOTOBHOCTDH M CIIOCOOHOCTh K 0Opa30BaHUIO, B TOM
YHUCIIe caMOOOpa30BaHUIO, HAa MOPOTSHKEHUU BCEH KU3HHU; CO3HATEIbHOE OTHOIIEHHE K
HEeNpephIBHOMY 00pa30BaHUIO KaK YCJIOBHIO yCHemHOW nOpodEeCCHOHAIILHOU |
OOIIIECTBEHHOU JeSTEIbHOCTH;

— B cdepe cOepexxeHus: 300POBbI—IPUHITHE U peajin3alus EHHOCTENW 3/I0pOBOTO U
Oe3omacHOro obOpaza >KU3HH, HENPUSATHE BPEIHBIX TPUBBIUCK (KYpEHHsS, YHNOTPEOJICHUS
aIKOTOJIsI, HApKOTHKOB) Ha OCHOBE 3HAaHUHW O CBOWCTBaX HAPKOJIOTHYECKHX U
HAapKOTUYECKUX BEIIECTB.

MertanpeaMeTHbIe Pe3yJIbTAThl 0CBOEHHS BHIMYCKHUKAMH cpeHeii (M0JIHO#) HIKOJIbI Kypca
XHMHUH:

- Uucnoibzoeanrue yMeHI/Iﬁ W HAaBBIKOB Pas3JIMYHbIX BUJIOB MO3HaBaTEJILHOM
ACATCIbHOCTU, IPUMCHCHNC OCHOBHbBIX MCTOAOB ITO3HAHUA (CI/ICTCMHO-



nH(OPMAITMOHHBIN aHaIN3, HAOII0AEHNE, U3MEPEHUE, ITPOBEICHUE SKCIIEPUMEHTA,
MOJICJIMPOBAHUE, UCCIIE/IOBATEIILCKAS ACSITEIIbHOCTD) JIsI U3yUYECHUS pa3IUUHbIX
CTOPOH OKPY’Karollel JeCTBUTEIbHOCTH;

— 8l1adeHue OCHOBHBIMHM MHTEJJIEKTYAJIbHBIMU ONepaluusMu: GopMyIupOBKa
TUIIOTE3bI, aHAIIN3 U CUHTE3, CPABHCHUE U CUCTEeMaTH3alus, 0000IIeHNE U
KOHKpPETHU3allusl, BbISIBIICHUE NPUYUHHO- CJIEJICTBEHHBIX CBI3€U U IIOMCK aHAJIOIOB;

— nos’Hanue 00BEKTOB OKPY’KAIOIIETO MHUPA OT OOIIETO Yepe3 0COOSHHOE K
€IMHUYHOMY

— YMeHue TEHEPUPOBATH UICH U ONIPEACIISITh CPEJICTBA, HEOOXOAUMBIE JIUISI WX
peanu3anuu;

— YMeHue ONIPENEIISTH LIESJIN U 3a/1a4H JIeSTEIbHOCTH, BHIOMPATh CPEICTBA
peanr3anuy LeJIM U IPUMEHSITh UX Ha MPaKTUKE;

—  UCNONb306aHUE PA3ITAYHBIX HCTOYHUKOB JUISl IIOJIyYE€HHUSI XUMHUYECKOU
nHOopMauM, TOHUMaHUE 3aBUCUMOCTH COJEPKaHUS U (DOPMBI MPEICTABICHUS
nHdOpMaIM OT Lede KOMMYHHUKAIIMK U aJpecara;

—  YMeHue MPOAYKTUBHO OOIIATHCA M B3aMMOJAEHCTBOBATH B MPOIECCE
COBMECTHOU JI€ATEIbHOCTH, YUUTHIBATh NO3ULUHU IPYTHUX YYACTHUKOB €S TEIIbHOCTH,
3¢ PeKTUBHO pa3peniaTh KOH(PIUKTHI,

— 20mMO8HOCMbUCTIOCOOHOCTHKCAMOCTOSITEIbHOMMH(OPMALIMOHHO-
[M03HABATEILHON NEATEIbHOCTH, BKJIIOUasi YMEHUE OPUEHTUPOBATHCS B PA3JIMUHBIX
HCTOYHHUKAX UH(OpMAIIUU, KPUTUYECKHU OLIEHUBATh U UHTEPIIPETUPOBATH
UH(OpMaIHIO, NTOJIy4aeMYIO U3 Pa3JIMYHbIX HCTOYHUKOB;

— YMeHue UCIIOJIb30BaTh CPe/ICTBa NMH(OPMAIITMOHHBIX U KOMMYHHUKAI[MOHHBIX
texHonoruit (nanee — MKT) B perieHMH KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOII0JIEHNEM TpeOOBaHUN SPrOHOMUKH, TEXHUKU
0€301acHOCTH, TUTUEHBI, pecypcocOepekeHHUs], MPaBOBbIX U ATUYECKUX HOPM, HOPM
HH(OPMAITMOHHON 6E30ITaCHOCTH;

— 81adeHue A3bIKOBBIMU CPEJICTBAMHU, B TOM YHCJIE U SI3bIKOM XUMHUU—YMEHHE
SICHO, JIOTMYHO M TOYHO M3J1araTh CBOIO TOYKY 3PEHUsI, HCIIOJIb30BaTh aJ€KBATHBIC
SI3BIKOBBIE CPEJICTBA, B TOM YHCJIE W CUMBOJIbHBIE (XUMHUYECKHUE 3HAKU, (DOPMYJIBI U
YPaBHEHHUS).

IlIpeomemnvimu pe3ynomamamu V3y4eHust XMMUM Ha 0a30BOM YpPOBHE Ha CTYIEHU

cpeaHero (IoJTHOTO) 001Iero 00pa3oBaHUs SABISIOTCSA:

1) B mo3HaBaTeNbHOU cdepe:

— 3HaHue (TIOHUMaHWUE) U3YYCHHBIX TIOHATHI, 3aKOHOB U TEOPHI;

—  YMeHue ONUCHIBATh JEMOHCTPAIIMOHHBIC M CAMOCTOSITSIILHO TPOBEICHHBIC
AKCTIEPUMEHTBI, UCTIOJIB3YS IJIsI TOTO €CTECTBEHHBIN (PYCCKUIA, POJTHON) SI3BIK U S3BIK
XUMUU,

— yMeHue KIacCu(PUIUPOBATh XUMUYSCKUE DJIEMEHTBI, IIPOCTHIE U CIOKHBIE
BCIIECCTBA, B TOM YHUCJIC 1 OPTraHUYICCKUEC COCIUHCHUS, XUMHWUYCCKHUEC PCAKIIUU I10
pa3HbIM OCHOBAHUSIM;

— YMeHue XapaKTepHU30BaTh N3yUSHHBIC KJIACCHI HEOPTaHUIECKUX U
OpPraHUYECKUX COSIMHEHUN, XUMUYECKUE PEaAKIIUH;

— 20MOBHOCMb TIPOBOJIUTH XUMHYECKHUH dKCTIEPUMEHT, HAOJIFOIaTh 3a €TO
npoTekanuem, GUKCUpPoOBaTh
pPE3yIbTAaThICAMOCTOSITEIbHOTONISMOHCTPHUPYEMOTOIKCIICPUMEHTAMNIEI1aTHBBIBO/IbI;

— ymeHue GOopMyITUPOBATH XUMHUYECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATH
CBOMCTBa HEM3YyYCHHBIX BEIIECCTB IT0 aHAJIOTHH CO CBOMCTBAMHU M3YYCHHBIX;

—  NOUCK UCTOYHUKOB XUMUYECKONU MH(POPMALINH, MOJTydYEHHUE HEOOXOUMON
nHpOopMauM, ee aHaIIN3, U3TOTOBJIICHHUE XUMHUYECKOTO HH(POPMAITMOHHOTO MPOAYKTa U
€ro Mpe3eHTAalIHS;



—ae6nadenue 00s13aTelIbHBIMU CIIPAaBOYHBIMU MaTepuanamu: Ilepuoanueckoi
cucteMoi xumuueckux aneMeHToB J[.M.Menneneesa, Tabnuieii pacCTBOPUMOCTH,
DJICKTPOXUMHUYECKUM PSIIOM HAIIPSKEHUU METAJUIOB, PSAOM
AJIEKTPOOTPULIATEIIBHOCTH — JUISI XapaAKTEPUCTUKU CTPOCHUsI, COCTaBa U CBOMCTB
aTOMOB 2JIEMEHTOB XMMHYECKHUX 3J1eMeHTOB -1V nepnooB nu oOpazoBaHHBIX UMM
MPOCTBIX U CIOKHBIX BELIECTB;

— ycmanoeneHue 3aBUCUMOCTH CBOMCTB U NPUMEHEHHUSI BaXKHENUIINX
OpPraHUYECKUX COEINMHEHUI OT UX XUMHUUYECKOIO0 CTPOCHUS, B TOM UHUCIIE U
00YCIIOBJICHHBIX XapaKTEPOM 3TOTr0 CTPOCHHUS (MPEASIIbHBIM WIIH HENPEICITbHBIM) U
HamnIrueM (QYHKIIMOHAJIBHBIX TPYIII;

—  MoOenuposanue MOJIEKYJl BaXXHEUIIINX HEOPraHMYEeCKUX U OPraHUYEeCKUX
BELLIECTB;

— NOHUMaHUEe XMMHUYECKOU KapTUHBI MUpPA KaK HEOThEMJIEMOU YaCTH LIEJIOCTHOMN
Hay4HOU KapTHUHBI MUPA;

2) B LIGHHOCTHO-OPHUEHTAIIMOHHOM c(hepe — aHaJIM3 U OLIEHKA MMOCJIEICTBUN 11
OKpY’Karolliel cpeapl ObITOBOM U NIPOU3BOJACTBEHHOM JI€ATEJIbHOCTH YEJIOBEKA,
CBSI3aHHOM C NIPOU3BOJICTBOM U NEPEPAOOTKON BAXKHEHIIIMX XUMHUUYECKUX MPOIYKTOB;

3) B TpPyHAOBOU chepe — nposederue XUMUIECKOTO dKCIIEPUMEHTA; pasgumue
HaBBIKOB y4e€OHOM, MPOEKTHO-

HCCJIEI0BATENILCKOM, TBOPUECKONAESATEIbHOCTUIIPUBBITIOJITHEHUMUHIUBU, 1y aJIbHOTO
MPOEKTa 110 XUMUHU;

4) B cdepe 310poBOro 00pasa KU3HU — coOnt00eHUe TIPaBUI 0E€30ITaCHOTO
oOpallleHHs ¢ BEeIIeCTBAMU, MaTepUalaMi U XUMHUYECKUMHU TIPOIeCCaMU; OKa3aHUe
MEePBOM MTOMOIIM MPHU OTPABJIEHUAX, 0KOTaX U APYTUX TpaBMax, CBSI3aHHBIX C
BEILIECTBAMU U JIAOOPATOPHBIM 000PYOBAaHUEM.

Copaepxanue nporpamMmbl y4e0HOro Kypca

3a 0CHOBY B3siTa MporpamMma Kypca xumuu st X— X1 kiraccoB 00111e00pa3oBaTeIbHBIX YUPEKICHUM
(6a3oBblit ypoBeHb) O.C. I'abpuensna u Ctannapt cpeiHero oo1ero oopazoBaHust o XUMHUU
(6a30BbIil ypOBEHB).

Tema 1. CTtpoenue aToma u nepuoanveckuii 3axon J[. U. MenaeseeBa (3 yaca)

OcHoBHbIE CBe/IeHUs] 0 CTPOEHUM aToMa. SIpo: IPOTOHBI U HEUTPOHBL. M30TOMBI. DIIEKTPOHBI.
DneKkTpoHHas 0007104Ka. DHEPreTuYeckrii ypoBeHb. OCOOEHHOCTH CTPOEHUS SJIEKTPOHHBIX
000J109€K aTOMOB JIEMEHTOB 4-T0 U 5-T0O EPHOI0B Nieproandeckoi cuctemsl /. 1. MenneneeBa
(mepexoHbIX 31eMeHTOB). [ToHATHE 00 OpOUTATAX. S- M P-OpOUTAIH. DIEKTPOHHBIE KOH(PUTYpaLuu
aTOMOB XMMHYECKHUX 3JIEMEHTOB.

IHepuoanueckuii 3axon [[.M. MenaesieeBa B cBeTe y4eHHS O CTPOCHMH ATOMA.

Otkpeitue J[. . MenaeneeBsiM nepuoandeckoro 3akona. [lepuonnueckas cucreMa XUMHYECKUX
anemenToB J[. . MenpeneeBa - rpaduyeckoe oToOpakeHHe MEPUOINIECKOTO 3aKoHa. DU3NIeCKuit
CMBICII TOPSIZIKOBOTO HOMEPA 3JIEMEHTA, HOMEpa NEPHOJIa U HOMEPA IPYIIbl. BaneHTHbIE 3J€KTPOHBI.
[IpyuyarHBI U3MEHEHUS CBOWCTB 3JIEMEHTOB B MEPUOIaX U Tpynmax (TJIaBHBIX MOATPYIINAX ).
[TonoxxeHnne BogopoAa B NEPUOJUYECKON CUCTEME. 3HAUYEHUE TEPUOIUUECKOr0 3aKOHA U
MEPUOINYECKON CUCTEMbI XUMHYECKUX 31eMeHTOB J[. 1. MenaeneeBa s pa3BUTHS HAYKU U
MMOHUMAaHUS XUMUYECKON KapTUHBI MUpa.

JemoHcTpanuu. Paznmuanbie GopMbl IEPHOTUIECKON CUCTEMBI XUMHUECKHX demMeHToB J1. .
Menpeneesna.



JlaGopaTtopHslii onbIT. 1. KoHCTpyHpoBaHue NepruoIudecKoi TabIuIbl 3JIeMEHTOB C
HCII0JIb30BAHNEM KapTOYEK.

Tema 2. Ctpoenne BemectBa (13 yacoB)

Hounnas xumuueckas cBsi3b. Katrons! u annonsl. Knaccugukanus nonos. Monusie
KpUCTaJUIMYECKue pemeTki. CBONCTBA BEIIECTB C 3TUM TUIIOM KPUCTAUIMYECKUX PEIIETOK.
KoBasienTHasi xuMHueckas CBA3b. JJIEKTPOOTpULATENBHOCTD. [loisipHast u HenospHas
KOBaJIeHTHbIE CBsI3U. Jumounb. [TonspHOCTE CBSA3M U MONAPHOCTH MoJieKyJibl. OOMEHHBIN U JOHOPHO-
aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHON CBsI3U. MOJNEKYISIPHBIE U aTOMHBIE
KpUCTAJUIMYECKUE pereTki. CBOMCTBA BEIIECTB C 3TUMHU TUIIAMH KPUCTAIMYECKUX PELIETOK.
MeTajimyeckass XuMuueckas cBsi3b. OCOOEHHOCTH CTPOEHHS aTOMOB METaIoB. MeTamnieckas
XUMHUYECKas CBSI3b U METAJUIMYECKAsl KpUCTaJuIMuecKas pemerka. CBONCTBA BEIIECTB C 3TUM TUIIOM
CBS3HU.

Bopoponnas xummnueckasi CBA3b. MexXMOJIEKYyJIIpHas U BHYTPUMOJIEKYJIIpHAsi BOJOPOAHAS CBSA3b.
3HaueHue BOJIOPOJIHOM CBS3U Ul OpraHU3aluu CTPYKTYp OHOIOJIUMEPOB.

IHonumepsl. [InacTMacchl: TEPMOIIACTBI U PEAKTOIIACTBI, UX MPEICTABUTEIN U IPUMEHEHUE.
Bonokna: npupoasble (pacTUTEIbHBIE U )KUBOTHBIE) U XUMUYECKHE (MCKYCCTBEHHbIE U

CUHTETUYECKHUE), UX MPEACTaBUTEIH U IPUMEHEHUE.

I'az000pa3Hoe cocTosinMe BemecTBa. Tpu arperaTHBIX COCTOSTHUS BOABI. OCOOCHHOCTH CTPOCHHS
ra3zoB. MouisipHbIil 00beM ra3000pa3HbIX BEIIECTB.
[Tpumepsl ra3000pa3HBIX MPUPOJHBIX CMECEH: BO3MYX, IPUPOIHBIN ra3. 3arps3HeHne aTMOC(ephl

(KUCTIOTHBIC JOXK/IU, TAPHUKOBBIN 3¢ dekT) u 6oprda ¢ HuM. [IpencraBurenu razoo0pa3HbIX
BELIECTB: BOJOPOJI, KUCIOPO, YIVIEKUCIIBIN ra3, aMMHax, 3tujeH. Mx nonydenue, coOupanue u
pacro3HaBaHue.

Kunkoe cocrosinue BemecTBa. Bona. [Totpediaenue Boabl B ObITY U HAa TPOU3BOACTBE. JKECTKOCTh
BOJIbI U CIIOCOOBI €€ ycTpaHeHusl. MuHepalbHbIe BOJIbl, UX UCIOJIb30BaHUE B CTOJIOBBIX U JIEUEOHBIX
LETAX.

Kuakue KpuCTauIbl U UX IPUMEHEHHE.

Teepaoe cocrosiHue BemecTBa. AMop(dHbIE TBEpbIE BEIIECTBA B IPUPOJIE U B )KU3HU YEIOBEKA, UX
3HAUEHHUE U TPUMEHEHHE. KpUCTaIIMuecKkoe CTPOEHNE BEIIECTBA.

JucnepcHble cuctemsl. [ToHsTre o nucnepcHbIX cuctemax. JlucnepcHas gasza u qucnepcroHHast
cpena. Kimaccudukanus TucnepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOTO COCTOSTHUSI JUCTIEPCHOM
Cpelbl U AMCTIEpCUOHHOM (a3bl. ['pyboancriepcHble CUCTEMBI: 3MYJIbCUH, CYCIIEH3UH, a9PO30JIH.
TonkogUCIIEPCHBIE CUCTEMBI: TEIIN U 30JIH.

Cocras BemecTBa H cMeceil. BeniecTBa MOJIEKYyIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH
MTOCTOSIHCTBA COCTaBa BEIIECTB.

ITonsTHE «710J11» M €€ PAa3HOBUAHOCTHU: MaccoBas (J10J1s1 JIEMEHTOB B COEJUHEHHNH, 10JI1 KOMIIOHEHTA
B CMECH - JI0JIsl IpUMeECeH, 10151 pAaCTBOPEHHOIO BELIECTBA B pacTBOpe) 1 oObeMHasd. Jlomst BeIxoaa
IIPOJYKTA PEAKLUU OT TEOPETUUECKHA BO3ZMOXKHOTO.

JemoncTpanuu. Moiens KpUCTaUIMYECKON PEMIETKH XJIopHaa HaTpust. OOpa3iisl MUHEPATIOB C
MOHHOM KPUCTAJUIMUECKOHN PELIETKON: KaJIblUTa, rajInTa. MoJenn KpUCTAIUIMYECKUX PELIETOK
«CyXoro JbJia» (WK noja), anmasa, rpadura (unu kBapma). Moaens monexyinsl JJTHK. O6pasiis
iactMace (penonopopmanbaeruIHble, MOJINYPEeTaH, MOIUITHIICH, TOTUIIPOITUIIEH,
MOJINBUHUJIXJIOPUA) U U3enus u3 Hux. O06pasiibl BOJOKOH (IIEPCTh, LIEJNK, alleTaTHOE BOJIOKHO,
KaIlpoH, JIJaBCaH, HEWJIOH) U u3enus u3 Hux. OOpa3ipl HEOpraHMYECKUX NOJIMMEPOB (cepa
IIacTUYecKasi, KBapll, OKCUJ] aIFOMUHUS, IPUPOJIHBIE ATFOMOCUIINKATHI). MOJesIb MOJIIPHOTO
oObema razoB. Tpu arperaTHbIX COCTOSIHUA BO/bl. OOpa31bl HAKUIH B YaHHUKE U TPYOax
LEHTPAIBLHOTO OTOIJIeHHs. JKeCTKOCTh BOJIbI M CLIOCOOBI ee ycTpaHeHus. [I[pubopsl Ha )KUIKUX
Kkpuctaiax. O0pasiipl pa3IHuHBIX TUCTIEPCHBIX CUCTEM: 3MYJIBCH, CyCIIEH3UH, a’p0o307Ieii, renei u
3oneit. Koarymsamus. Cunepesuc. Dddext Tungans.

JlabopaTopHsle onbIThI. 2. OnpeneneHue TUIla KPUCTAIUIMUECKON PEIIETKH BEIIECTBA U ONUCAaHUE
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ero cBoMcTB. 3. O3HaKOMJICHHE C KOJUIEKI[MEN MOJIMMEPOB: MJIACTMACC U BOJIOKOH U U3JIETHUs U3 HHX.
4. VcniplTaHKe BOABI HA )KECTKOCTh. Y CTPAHEHHUE KECTKOCTH BOJIbI. 5. O3HaKOMIIEHHUE C
MUHEpaIbHBIMHU BogaMH. 6. O3HaKOMIICHHE C TUCTIEPCHBIMH CHCTEMaMH.

IIpakTnyeckas padora Nel. [Tonydyenue, coOupaHnue U pacrio3HaBaHUE Ta30B.
Cmapmoesas ouacnocmuueckas padoma.

Konmponvnaa paooma Ne 1 no meme «Cmpoenue amoma. Cmpoenue eeuyecmeay
Tema 3. Xumnueckue peakuuu (8 yacon)

Peakuuu, nayume 6e3 3MEHEHHsI COCTABA BellleCTB. AJUIOTPONUS U aNIOTPOIHbIE
BuZioM3MeHeHUs. [IpuunHbl anoTponuu Ha npumepe Moan(puKaluil KUcaopoa, yriepoja u
docdopa. O30H, ero Ouoornyeckas poib. M3oMepsl 1 U30Mepus.

Peakuuu, naymme ¢ u3MeHeHHe COCTaBa BellecTBa. Peakiny coeIMHEHMs, pa3I0KEHUs, 3aMEILEHUS
1 00OMeHa B HEOPraHUYECKON M OPraHNYeCKOr XuMuu. Peakiuu sK30- U SHAOTEPMUYECKHE.
TennoBoii 3¢ ekt XuMUUecKoi peakuy ¥ TEPMOXUMHUYECKUE YpaBHEHUs. Peakiiuu ropeHus, Kak
YaCTHBIN CIIydal 9K30TEPMHUYECKUX

peaKui.

CxopocTh XHMHYECKO#l peakuuu. 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peaklMU OT IPUPOIbI
pearupyoumux BEeIEeCTB, KOHIEHTPALuK, TEMIIEPATYPBI, IIJIOLAAH TOBEPXHOCTH CONPUKOCHOBEHUS U
Karaiau3aTopa. Peakiuu romo- u rereporensble. [loHsTie o katanuse u karaiauzaTopax. @epMeHTI
KaK OMOJIOrMYecKHe KaTaln3aTopbl, 0COOEHHOCTH UX (DYHKIIMOHUPOBAHUS.

OOpaTumocTh XUMHYeCKHX peakuuii. HeoOpaTumMeie n 0OpaTHMble XUMHYECKHE PEAKIIHU.
CocrosiHMEe XMMUYECKOTO paBHOBECHS JUIsl 0OpaTUMBIX XUMHUECKUX peakuuid. CrocoObl CMELECHHS
XMMHUYECKOT0 paBHOBECHUS Ha MpUMepe CuHTe3a ammuaka. [loHaTre 00 OCHOBHBIX HAyUHBIX
IIPUHLIMIIAX IPOM3BOACTBA HA IPUMEPE CUHTE3a aMMHUAKa UM CEPHON KHUCIIOTHI.

Posb Boabl B xumMuueckoi peakuuu. VctiuHHable pacTBOpbl. PacTBOpUMOCTh M KitaccupuKamus
BELIECTB 110 3TOMY IIPU3HAKY: pPaCTBOPUMBIE, MaJIOPAaCTBOPUMBIE U HEPACTBOPHUMBIE BELLIECTBA.
DNEKTPOIUTHI U HEINEKTPOIUTHI. DIIEKTPOIUTHUECKAsl Jucconnanus. KucioTel, OCHOBaHUS U COJIH C
TOYKH 3PEHUS TEOPUH DIEKTPOIUTHUECKOMN TUCCOLMALINN.

XUMUYeCcKHe CBOMCTBA BOJIbI; B3aMO/IEHCTBHE C METAJUIAMU, OCHOBHBIMM U KMCJIOTHBIMH OKCHJIaMH,
pasnoxxeHue U 00pa3oBaHUE KPUCTAJUIOTUAPATOB. Peakiuy rujpataiy B OpraHu4eckoil XUMHH.
I'uaposnu3 oprannyeckux U Heopranuveckux coequHenmii. Heoopatumsiii runponuns. O0paTumblit
TUPOJIN3 coied. ['maposn3 opraHndeckux COEAUHEHUH U €r0 MPAaKTUYECKOE 3HAYE€HUE IS
MOJIy4EHUs THJIPOJIM3HOTO CIIUPTa U MblIa. buosornyeckas posb ruAposin3a B IIIACTUYECKOM U
HHEPreTHYEeCKOM OOMEHE BEIECTB U SHEPTUH B KIIETKE.

OxHCIMTeIbHO-BOCCTAHOBUTEILHBbIE peakuuu. CteneHb okucienus. OnpeaeneHue cTeneHn
okHcieHus 1o ¢popmyse coequHenus. [loHsaTHe 00 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSAX.
OxucieHre U BOCCTAHOBJIEHHE, OKUCIUTEIh U BOCCTAHOBUTEIb.

JIEKTPOJIH3. DJIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOIIECC. DIEKTPOIHN3
pacmiaBoB ¥ pacTBOPOB Ha MpuMepe xyiopuja Hatpus. [IpakTuueckoe NpUMEHEHHE AIEKTPOIIN3a.
DNEKTPOIUTUUECKOE NTOTYUEHNUE ATFOMUHUS.

demonctpauuu. [Ipespamenne kpacHoro gocdopa B 6enpiit. O30HaTop. Moaenn MoiIeKy H-
OyTaHa 1 U300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT MPUPO/IbI BELIECTB Ha IPUMEpe
B3aMMO/ICHCTBHS paCTBOPOB PA3INYHBIX KUCIOT OAMHAKOBOW KOHIIEHTPAIIMH C OJIMHAKOBBIMU
rpaHyJIaMU [IUHKA ¥ B3aUMOJIEHCTBUS OJIMHAKOBBIX KYCOUKOB Pa3HbIX METAJUIOB (MarHus, 1IMHKA,
J&Kele3a) ¢ COISTHON KUcnoToi. B3aumoelicTBrue pacTBOPOB CEPHOI KUCIIOTHI C pacTBOpaMu
THOCYNb(haTa HATPUS PA3TMYHON KOHIIEHTPALIUH U TEMIIEpaTypbl. Mo/ieb KHUIISIIETO CIOsI.
Paznosxenune mepokcuaa BOIOPO/Ia ¢ TOMOIIBIO KaTainu3aropa (okcuaa mapranina (IV)) u karanasb
CBIPOTO Msca U chIporo kaptodens. [Ipumepsl HEOOPaTUMBIX peaKIMid, HIYIIHX C 00pa30BaHUEM
ocajika, raza Wiv Bojsl. B3auMopeiicTBrue muTus U HaTpus ¢ Bonoi. [lomydenne okcuna pochopa



(V) u pacTBOpeHHUE €ro B BOJE; HCIIBITAHKUE IOJIYYCHHOTO PacTBopa JlakMycoM. O0pasiibl
KpucTayoruapatoB. VcnbiTanue pacTBOPOB ANEKTPOIUTOB U HEITEKTPOIUTOB Ha MPEAMET
JUCCOLUAIMU. 3aBUCUMOCTD CTENIEHH JIEKTPOIMTUYECKON TUCCOLMALNN YKCYCHOM KUCIIOTBI OT
pa3basienus pactBopa. ['uaponus kapouaa kanpius. ['uaponns kapOOHATOB MIETOYHBIX METAIIIIOB U
HuTparoB 1uHKa win cBuHUA (II). I[Tomyuenue mbuta. [Ipocreiime okucnuTenbHO-
BOCCTaHOBHUTEJIbHbBIE PEAKIIMH; B3aUMOJICHCTBHUE IIMHKA C COJISIHOM KUCIIOTOM U jKeJie3a C pacCTBOPOM
cynbdara menu (I1). Monxens anexrponusepa. Moieiab 37IEeKTPOIU3HON BAaHHBI JIJISl TIOTyYSHUS
ATFOMHUHHUSL.

JlabopaTopHble onbIThI. 7. Peakius 3aMerieHnst My JKeIe30M B pacTBOPE MEIHOTO Kynopoca. 8.
Peakuuu, uaymue ¢ oOpazoBaHreM ocajika, raza 1 Bojsl. 9. [lonyuenue kuciaopoa pa3nokeHueM
MePOKCHIAa BOJIOPOIa ¢ ToMOIIbio okcuia Maprania (IV) u karanassr ceiporo kaprodens. 10.
[Tonydyenue Boopoaa B3aUMOJICHCTBUEM KUCIOTHI ¢ IIMHKOM. 11. Pasnuunble ciyyau rugponusa
coJeil.

Tema 4. BenrecrBa u ux coiicra (11 yacos)

MeTtaJjiabl. B3auMmopaelicTBiue METaJUIOB C HEMETAJUIaMU (XJIOPOM, CEPOM U KUCIIOPOJIOM).
B3aumopeiicTBue MEI0YHbIX U IEI0YHO3EMEIbHBIX METAJUIOB C BOJIOM. DIEKTPOXUMUYECKHUH psij
HaIpsDKEHUN METaJuI0B. B3anMmozeiicTBre METalIoB C paCTBOPaMH KUCIIOT U COJIEH.
AmoMuHOTepMUsL. B3anMoaelicTBre HATPUS C ITAHOJIOM M (PEHOIOM.

Koppo3sus metamios. [IoHsTHE 0 XUMUYECKOH U IIEKTPOXUMUYECKON KOPpOo3uHu MeTaiioB. CriocoOsl
3alUThl METAJIJIOB OT KOPPO3HH.

Hemerannbl. CpaBHUTENIbHAS XapaKTEPUCTUKA FAJIOTEHOB KaK Hanboiee TUIINYHbIX
npejacTaBuTeseld HemeTaaoB. OKUCIUTENIbHbBIE CBONCTBAa HEMETAUIOB (B3aUMOIEHCTBHE C
MeTaJulaMH U BOJI0pO/IoM). BoccTaHOBUTENBHBIE CBOWCTBA HEMETAIUIOB (B3aMMOAEHCTBHE ¢ OoJiee
ANEKTPOOTPHUILIATEIbHBIMIA HEMETAJIIIAMU U CIIOKHBIMU BEIIECTBAMU-OKUCIUTENSMU).

KucjoTbl Heoprannyeckue u opranudeckue. Knaccupukanus kucnor. XuMuYeckre CBOWCTBa
KHCJIOT: B3aUMO/JICHCTBUE C METAJIJIaMH, OKCUJIaMU METAJUIOB, THIPOKCHIaMU METAJIJIOB, COJISIMU,
cnupTamu (peakuus srepudukanun). Ocodble CBOMCTBA a30THON U KOHLIEHTPUPOBAHHOM CEpHOI
KHCIIOTBHI.

OcHoBaHNsl HeopraHuyeckue U opranumdeckne. OCHOBaHUS, UX KIacCUPHUKAIMSL. XUMUUYECKHE
CBOMCTBAa OCHOBAHUM: B3aMMOJIEHCTBHE C KUCIOTaMH, KUCIOTHBIMHA OKCUJIAMH U COJISIMU.
Pa3no)xeHne HepacTBOPUMBIX OCHOBAHHUH.

Coau. Kimaccudukarus coneit: cpeiHie, KUCIIbIe U OCHOBHBbIE. XUMUUYECKHE CBOMCTBA COJICH:
B3aMMOJICICTBUE C KMCIOTaMU, II€JI0YaMH, MEeTallIaMu U coisimu. [IpencraBurenu conel u ux
3HaueHue. XJIOpua HaTpHsl, KapOOHAT KaJbIus, pocdaT Kanblus (CpeHUE COIM); THAPOKAPOOHATHI
HaTpUs U aMMOHHUSI (KUCTIbIE COJIH); ruapokcokapOonar meau (II) - mamaxut (OCHOBHAs COJIb).
KavecTBeHHBIE peakIuy Ha XJIOPUI-, CyIbdaT-, U KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KATHOHBI
xenesza (I1) u (I1I).

I'eneTn4yeckasi CBAI3b MKy KJIACCAMH HEOPraHUYECKHUX H OPraHNYeCKUX COeMHCHMI .
[TonsiTHE O T€HETHYECKON CBSI3M U T€HETUYECKUX psAlax. [ eHeTnueckuil psag metaiuia. I 'eHeTnueckuit
psaa Hemertaia. OCOOEHHOCTH T'€HETHYECKOI0 psijia B OpraHMYeCcKOi XUMUH.

demoncrpauuu. Komtekius 06pa3oB MeTaiioB. B3zanmoelicTBre HaTpus U CYpbMBI C XJIOPOM,
xKenes3a ¢ cepoil. ['opeHne Maraus u allfoMUHUS B KUCIopoie. BzauMoaeiicTBre mieo4Ho3eMenbHbIX
METAJUIOB € BOJIOM. B3anmoaeiicTBre HATPUS ¢ 3TAHOJIOM, IIMHKA C YKCYCHOW KHUCITOTOM.
AmomuHoTepmust. BzaumoseicTBue Meii ¢ KOHUEHTPUPOBAHHOM a30THOM KHCIIOTOM. Pe3ynbrarhl
KOPPO3UH METAJUIOB B 3aBUCUMOCTH OT YCJIOBHI ee npoTekanus. Kosekiys o0pa3ioB HEMETAIIOB.
BiaumopeiicTBue XJI0pHOU BOJBI C pacTBOpoM OpoMua (noauaa) kanvs. Koinmekius npupoIHbIx
OpraHUYECKUX KUCTOT. PazbaBieHne KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI. B3anmoseiicTere
KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI C CaXxapoM, LEJUTI0I030i U Menibio. OOpasibl MPUPOIHBIX
MUHEPAJIOB, COACPKALUX XJIOPUJT HATPHS, KapOoHaT Kanbius, Gpochar Kanbius u



ruapokcokap6onar meau (I1). OGpa3isl MUIIEBBIX MPOAYKTOB, COACPKAIIUX THAPOKAPOOHATHI
HATPUS U AaMMOHHSI, UX CIIOCOOHOCTD K Pa30KEHHUIO MpU HarpeBaHuu. ['amieHue copl yKCycoMm.
KauecTtBenHnbie peakiiny Ha KATUOHBI U AHUOHBI.

JlaGopaTtopHble onbIThl. 12. McnibiTaHue pacTBOPOB KUCIOT, OCHOBAaHUMU U COJIEH MHIUKATOPaMHU.
13. BzaumopeicTBrE COJITHONM KUCJIOTHI U PACTBOPA YKCYCHOM KHUCIIOTHI C MeTauiamMu. 14.
B3anmoaeiicTBre COMHOM KUCIOTHI M pacTBOPa YKCYCHOM KMCJIOTBI C OCHOBAaHHUSIMH. 15.
B3aumMozeiicTBre COJITHON KUCIIOTHI U pacTBOPa YKCYCHOM KUCIOTHI ¢ cosiaMu. 16. [Tonyuenue u
CBOMCTBA HEPACTBOPUMBIX OCHOBaHUI. 17. ['Maponu3 XJIO0pUA0B U alleTaTOB IIEI0YHBIX METAJUIOB.
18. O3HaKOMIICHHE C KOJUICKITUSAMU: a) METANIOB; 0) HEMETAIIOB; B) KUCJIOT; T') OCHOBAHHUIA; 1)
MUHEPAJIOB U OMOJIOTUYECKUX MAaTEPUAJIOB, COIEPIKAIIUX HEKOTOPHIE COJIH.

IMpakTnyeckas padora Ne2. XyMru4eckre CBOMCTBA KUCIOT

IIpakTuyeckasi padora Ne 3 Pemenne sKCriepuMEHTAIBHBIX 337249 Ha UICHTU(UKAITTIO
OpPraHMYECKUX U HEOPTaHUUECKUX COCAMHECHUN.

Konmponsnaa paboma Ne2 no meme «Xumuueckue peakyuu. Bewjecmea u ux ceoiicmear

Hmozoean konmponvnas paboma.

TpeGoBanus K YpOBHIO NOATOTOBKH

B pe3yabtare usyuenusi xumun B 11 kiacce yuammecst J10JKHbBI
3HATL/IIOHUMATDH

* gavicHeliuue XumMuyecKue NOHAmMUA . BEIIeCTBO, XUMUUECKUH 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHbIE aTOMHAsI U MOJIEKYJISIPHAsE MAacChl, HOH, aJJIOTPOIIHS, U30TOIbI, XUMUYECKAsl CBSI3b,
IIEKTPOOTPHULIATEIBHOCTD, BAJICHTHOCTb, CTENIEHb OKUCIIEHMSI, MOJIb, MOJIIPHASI MAacca, MOJISIPHBIN
00BEM, BEILECTBA MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPBI, IEKTPOIUT U
HERJIEKTPOJIUT, dJIEKTPOIUTHUECKAS AUCCOLUALMS, OKACIUTENIb U BOCCTAHOBUTEND, OKUCIEHUE U
BOCCTAHOBJIEHHE, TETIOBOM 3(h(PEKT peaklinu, CKOPOCTh XUMHUUECKON peaKIMK, KaTaaus,
XMMHUYECKOE paBHOBECHUE, YTIEPOIHBIN CKeleT, (PyHKIIMOHAIbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;

® OCHOGHbIE 3AKOHbI XUMUU. COXPAHEHUS MACChl BEIIECTB, IOCTOSTHCTBA COCTaBa, NEPUOINYECKUN
3aKOH;

® OCHOBHbBIC MEOPUU XUMUU . XHUMHYICCKOMN CBsI3H, 3J'ICKTpOJ'H/ITI/I‘IeCKOI71 aucconranu, CTpOCHUA
OpTraHHUYCCKUX COGﬂHHCHHﬁ;

® gaxicHelluiue éeuiecmea u mamepuaiivl. OCHOBHBIC MCTAJIJIBI U CIIABbI, CEpHAas, COJIsIHAs, a30THAas
M YKCYCHas KHMCJIOThI; HICJI0UYHU, aMMUAaK, MUHCPAJIbHBIC YI[O6peHI/I${, HNCKYCCTBCHHBIC U
CUHTCTUYCCKHUC BOJIOKHA, KAYYYKH, IJIACTMACCHI;

yMeThb

® Ha3vleamb: N3YYCHHLIC BCUICCTBA 11O ((TpHBHaHLHOﬁ)) NN MeH(HyHaPOHHOﬁ HOMCHKIJIATYPC,

e onpedenisimp’ BAJICHTHOCTh U CTENEHb OKUCJICHHUSI XUMHUUECKUX 3JIEMEHTOB, TUIl XUMHUECKOU CBSI3U
B COCAMHCHUAX, 3apsAa HOHA, XapaKTEp CPpEAbl B BOJHBIX PACTBOPAX HCOPraHUYCCKUX COG)II/IHGHI/IfI,
OKHCIIMTENDb U BOCCTAaHOBUTEND, IPUHAJIEKHOCTD BEIIECTB K PA3JIMYHBIM KJIacCaM OPraHUYEeCKUX
COCIMHEHMH;

® Xapakmepu3oeamsop: dJIEMCHTBI MAJIBIX IICPHUOJOB IO MX ITOJIOKCHUIO B H@pHO)IPI‘—IGCKOI?I CHCTEMCE
I[.I/I.MCH,Z[CHCCBa; OGII_II/IC XHUMHYECKHE CBOMCTBA METAIJIOB, HCMETAIJIOB, OCHOBHBIX KJIaCCOB
HCOPTaHUYCCKUX COG,Z[HHCHHP'I;

® 00bACHAmMY. 3aBUCUMOCTb CBOMCTB BELIECTB OT UX COCTAaBa U CTPOCHHUS; IPUPOAY XUMHUECKON
CBSI3U (MOHHOM, KOBAaJIEHTHON, METAIITMYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKLIUU 1
HOJIOKEHHUS XUMUYECKOTO PAaBHOBECHUS OT pa3IMuYHbIX (DAKTOPOB;



® GLINOJIHAMb XUMUYUECKUI IKChepUMeHRn 110 PACIIO3HABAHUIO BAKHEUIINX HEOPTAHUYECKUX U
OpraHUYECKUX BEILIECTB;

® nPO6OOUMb CaMOCTOATEIIbHBIA OUCK XUMUYECKOH HH(OPMAIMU C UCIIOJIb30BaHUEM PA3IMUHBIX
HCTOYHUKOB (HayYHO-TIOMYJISIPHBIX U3AaHUH, KOMIBIOTEPHBIX 0a3 TaHHBIX, pecypcoB VHTepHEeTa);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTMHU Il 00OpaObOTKHU U Nepeadyd XUMHUYECKOH HHPOpMaLuu
U €€ IPEJCTAaBJICHUS B PA3IUNYHBIX (POpMax;

HCNO0JIb30BATH NPUOOPEeTeHHbIE 3HAHUS M YMEHHS B PAKTUYECKOI 1eATeJIbHOCTH U
MOBCEIHEeBHOM KMU3HM IS

00BACHEHUST XUMHYECKUX HBHGHHﬁ, IMIPOUCXOAAIIHNX B IIPUPOJC, 6BITy " Ha IIPOM3BOACTBE;

® OMpEICTICHNUS BO3MOXHOCTH TPOTEKAHUS XUMUYECKUX TTPEBPAIICHUM B Pa3JIMUHbBIX YCIOBUSIX U
OIICHKH MX MOCJICACTBHUH;

HKOJIOTMYECKU T'PaMOTHOI'O TIOBEJICHUS B OKPY)KAIOIIEeH cpere;

® OLICHKH BJIMSIHUSI XUMUYECKOI0 3arpsiI3HEHUS OKPY’KaloLel cpeibl Ha OPraHu3M YeJIOBEKa U Apyrue
KHUBBIE OPraHU3MBbI;

0€301MacHOro 0OpaIIeHUs ¢ TOPIOYUMHU U TOKCHYHBIMH BEIIECTBAMH, JIAOOPATOPHBIM
o0opynoBaHUEM;

® [IPUTOTOBJICHHA PaCTBOPOB SaIIaHHOﬁ KOHLCHTpAalUN B 6I)ITy M Ha ITPOU3BOACTBC,

KPUTUYECKOH OLEHKH JIOCTOBEPHOCTH XUMHUYECKONW HHPOPMALINH, TOCTYMAIONIEH U3 Pa3HBIX
HUCTOYHHKOB.

YueOHO-MeTOAUYECKOE o0ecneYeHue
Ncnonb3yemslil yaueOHO-METOINYECKUN KOMIUIEKC:

Yueonuk: [abpuensa O.C. Xumus. 11 knacc. ba3oBerit ypoBenb. Mocksa. Jlpoda. 2016.

2. Tpoery6osa H.II. [Toypounsie pazpabotku o xumun: 11 kmace k yaeorukam O.C. I'abpuensna
u ap. Mocksa. OO0 «BAKO». 2009.

3. Tabpuensa O.C. u ap. Xumus. 11 kmacc. ba3oBblii ypoBeHb: MeTonuueckoe nocodoue. Kaura

st yaurtens. Mocksa. J{poda. 2009.

["abpuensn O.C. u np. HactonpHas kHura yunrtens. Xumus. 11 kmace: B 2 4. — M.: [Ipoda, 2009.

5. [enucoBa B.I'. Xumus. 11 knacc: Iloypounsie miansl. Ilo yuebnuky: I'abpuensu O.C. u ap.
Xumusi. 11 knace. — Bonrorpaa: Yuurens, 2013.

6. TI'abpuensn O.C. [Iporpamma kypca xumuu it 8 — 11 kiaccoB 0011eo0pa3oBaTeNbHBIX

yupexenuit, - M.: JIpoda, -2011 r.;

=

B

7. Xumwus. 8-11 kiaccel: pabourie nporpammsl o yueonukam O.C. I'abpuensna/ aBt.-coct. I'.H.
Macnakosa, H.B. Cadponos. — Boarorpan: «YUUTEJIby, 2016. — 203 c.;

8. Koncrpykrop pabounx nporpamm. Xumus 8-11 kimaccel. Paboune nporpaMMel 1o yaeOHUKaM
0O.C. TI'abpuensnHa: n3garenscTBo «YUUTEJIby, 2014 r.;
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KanennapHno — remarudeckoe mianuposanue (11 kiaace, 35 yacon)

HanmeHoBaHue pasnena u Tem Koxn-
BO 4ac.
No Tun ypoka
/
i
TemaNel. Ctpoenune aTroma u nepuoauyeckuii 3axon .. MenneseeBa (3 uaca)
Crpoenue atoma. BBoaHbII 1 YPOK IOBTOPEHHUSI U CUCTEMATHU3ALUN 3HAHUI
1 | uncrpykrax no TB.
[Iepnoanueckuii 3aKOH U CTPOCHUE 1 KomMOunupoBaH Hbli
o | aToMa.
[Tonoxxenne Bogopona B 1 KomMOunupoBaH Hbli
3 | mepuoauuecKoi cucreme. 3HaYCHHUE
[leproandeckoro 3akoHa.
TemaNe2. Ctpoenue BemecTBa (13 yacos)
HoHHasa xuMnueckast CBs3b. 1 YPOK IOBTOPEHHUSI U CUCTEMATHU3ALUN 3HAHUI
4 | CraproBasi TMarHOCTHYECKASI
pabora.
KoBaneHTHas XxuMuieckast CBsI3b. 1 KomOuHupoBaH Hblif
5
Mertamndeckas XuMu4yeckast cBsi3b. | 1 KomOuHupoBaH Hblif
6
BonoponHas xumuueckas CBA3b. 1 KomOuHupoBaH Hblif
2
[Tomumepsr. 1 KomOunupoBaH Hbli
8
l"a3000pa3uble BemecTna. 1 Kom6unupoBaH HbIi
9
IIpakTuyeckasi padora Nel o teme: | 1 Ypok npuMeHeHus 3HaHWI, YMEHN, HABBIKOB
10 | «ITomyuenue, cobupanue u
pacro3HaBaHHE ra30B»
Kunkue Bemecrna. 1 KomOuHupoBaH Hblif
11
TBepaple BewiecTsa. 1 KomOuHupoBaH Hblif
12
JlucriepcHble CUCTEMBI. 1 VYpox dpopmMupoBaHUS 3HAHHUHA
13

11




CocrTaB BelllecTBa U cMeceil. 3aKoH

KomOunmnpoBaH HbIit

14 | mocrosucTBa cocTaBa BelECTB.
OO0o01IeHne U cucTeMaTh3alys 3HaH|H VYpok 00001eHNs U cHUCTEMAaTU3aluy 3HAHUH
15 | MO Teme «Crpoenue atoma. CTpoeHue
" | BemectBay. [logroroBka k
KOHTPOJILHOM paloTe.
KonTpoasnas padora Ne 1 1o teme Ypok KOHTpPOJISI 3HAaHUM, YMEHUH, HABBIKOB
16 | «Ctpoenue aroma. CTpoeHue
BELIECTBA»
[TonsiTe 0 XUMUYECKON PEaKLVH. Ypox ¢popMUpoBaHUS 3HAHHUHA
17 Peakiu, nnymue 6e3 u3mMeHeHus
COCTaBa BEIIECTB.
Peakuyu, nnymue ¢ usmMmeHeHue KomOunupoBaH Hblit
18 | cocrasa BeecTsa.
CKOpOCTh XMMUYECKOM PEeaKIInu. KoMOuHMpoBaH HBIN
19
OOpaTUMOCTh XUMHUYECKUX PEAKITHIA. KoMOuHMpoBaH HBIN
20 | XuMH4YecKkoe paBHOBECHE M CIIOCOOBI
€ro CMEIICHMSL.
Poste Bozibl B XMMUYECKON pEAKLIUU. KomOuHupoBaH Hblif
21
I'uaponns oprannyeckux u KomM6unupoBaH HbIi
22 | HeopraHMYECKUX COETMHEHHIA.
OKuCIUTENEHO — BOCCTAHOBUTENbHBIE KomOunupoBaH Hbli
23 | peakiuu.
DneKTpoaun3 KomOuHupoBaH -Hbli
24
Meraisl. KomOuHupoBaH Hblif
25
Hewmeransr. KomOuHupoBaH Hblif
26
Kucnotsr. IlpakTuueckas padora Ne 2 KoMOunmMpoBaH HbIN
27 | no Teme: «XMMHUYECKUE CBOWCTBA
KHCIIOT»
OcHoBaHusl. KomOuHupoBaH Hblif
28
Conu. KomOuHupoBaH Hblif
29
['eneTnueckas CBSA3b MEXKIY KJIacCaMHu Ypok NOBTOPEHUS U CUCTEMATHU3ALUHA 3HAHUI
30 | HeOpraHUYECKUX U OPTaHUIECKUX

COCTUHEHUN.
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O0001IeHNEe U CUCTEMATU3 AL
3HaHUH 110 TeMe «BemecTBa U ux

Ypok 00001IeHNS B CHUCTEMAaTHU3aIluy 3HAHUIA

31 o

cBoiictBa». Iloaroroska

KOHTPOJILHOHM paboTe.

KonTpoasnas padora Ne 2 o teme Ypok KOHTpOJIS 3HaHUI, YMEHUH, HABBIKOB
32 | «Xumuyeckue peakuuu. Bemectsa u

UX CBOMCTBa»

IIpakTyeckas padora Ne 3 1o Teme: YPpok npuMeHEeHUs 3HAaHUM, YMEHUN, HABBIKOB
33 «Pemenne 3KCrepUMEHTAIBHBIX 33124

Ha UJCHTU(UKAIUIO OPTaHMYECKUX U

HEOPraHUYECKUX COCAMHEHUN.

Hrorosasi KoHTpoJIbHAsI padoTa YPOK KOHTpPOJISI 3HAHUM, YMEHUM, HABBIKOB
34
35 | IToBTOpenue i 0boOuIeHNe 3a Kype VYPpOk MoBTOpEHUs ¥ cUcTeMaTU3alluu 3HaHUI

HeopFaHI/I‘IeCKOﬁ XHUMHNHU
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IIpuiokenue Ne 1 k padoueii nporpamme no npeamery «Xumus» 11 kiaacc.

KpuTtepun u HOpMBbI OLIEHKH 3HAHUI 00y4aIOIIUXCSH.
1. OueHka yCTHOIO OTBeTA.
Otrmerka «5» :

- OTBET HOJHBIA U HpaBHHBHBIﬁ Ha OCHOBAaHUH U3YUYCHHBIX TeopI/IfI;

MaTepHrall U3JI0KCH B OHpGI[CJICHHOﬁ JIOTUYECKOM MMOCJICA0OBATCIIBHOCTHU, TUTCPATYPHBIM A3BIKOM,

OTBET CAMOCTOATEILHBII.

OTBet «4» ;

OTBET MOJHBIN U HpaBI/IHLHLIﬁ Ha CHOBAHUHW U3YYCHHBIX TeOpI/Iﬁ;

MaTCpHal H3JI0KCH B onpeneneHHoﬁ JIOTHYECKOH MOCJICA0OBATCIIBHOCTHU, IIPU 3TOM HOIIYLICHbI
ABC-TPU HECYIICCTBCHHBIC OI_I_II/I6KI/I, HCIIPABJICHHBIC 110 Tpe60BaHI/IIO YUUTCIIA.

OrMmeTka «3» .
- OTBET MOJIHBINA, HO MPU ATOM JIONYIIIEHA CYIIECTBEHHAs OIIMOKA MIJIM OTBET HETIOIHBIN, HECBSI3HBII.
OTMeTKa «2» :

- TIpH OTBETE OOHAPYKEHO HEMOHMMAaHME YJalllIMCsS OCHOBHOI'O COJIEpKaHHUs yueOHOro MaTepuala
WIN JIONYIIEHbI CYIECTBEHHbIE OMIMOKH, KOTOpBIE yUAIUNCS HE MOXKET HCIIPaBUTh IPU HABOIAIINX
BOIIPOCAX YUUTENsl, OTCYTCTBHUE OTBETA.

1. Onenka IKCIEPUMEHTAJTBHBIX yMeHI/lﬁ.

- OIICHKa CTaBUTCA Ha OCHOBaHUHN Ha6J'IIO}ICHI/I$I 3a yJaliuMuCsa W MUCBMEHHOI'0 OTYCTa 3a
pabory.

OTMeTKa «5»:
- paboTa BBIMIOIHEHA MTOJHOCTHIO U IPABUIILHO, CAENaHbl IPABUIIbHBIE HAOTIOACHUS U BBIBOIBI,

- OKCIOCPUMCHT OCYILICCTBJICH IIO IIAHY C YUYCTOM TCXHHKU 0C30IMaCHOCTH H IIpaBHII pa6OTLI C
BCIICCTBAMU U O60py,]10BaHI/ICM;

- HPOABJICHBI OPraHU3allUOHHO - TPYAOBLIC YMCHUS, MMOAACPIKUBAOTCA YUCTOTA pa60qero MECTa U
MOpAI0K (Ha CTOJIC, DKOHOMHO UCIIOJIBb3YHOTCA peaKTI/IBBI).

OtTmeTKa «4» :

- paboTa BBIMOJHEHA MPABUIBHO, CJI€JIaHBI MPABWIbHBIE HAONIOJACHUS W BBIBOJABI, HO MPU STOM
SKCIIEPUMEHT MPOBEACH HE MOJHOCTHIO WM JONMYLICHbl HECYIIECTBEHHbIE OMIMOKH B paboTe C
BEIECTBAMH U 000PYAOBAHUEM.

OTMeTKa «3»:
14



- paboTa BBINIOJIHEHA MTPABUIIBHO HE MEHEE YeM HAIOJIOBHHY WM JOIYIIeHA CYIIECTBEHHAs OIINOKa
B XOJI¢ PKCIIEPUMEHTA B OOBSCHEHHH, B O(GOPMIICHUU PabOThI, B COOIIONECHUH MPABUI TEXHUKU
0e30macHOCTH Ha paboTe ¢ BEUIeCTBaMHU M 000pyIOBaHUEM, KOTOpasi UCIIPABISETCS IO TPEOOBAHUIO
YUUTEIIS.

OTMeTKa «2»:

- jJomnyuieHsl 1Be (1M 0oJsiee) CYIIECTBEHHBIC OIIMOKH B XOJ€: 3KCIEPUMEHTa, B OOBSICHCHUH, B
oopmienun paboTel, B COOIOJCHUN MPABHJI TEXHUKHA 0€30MaCHOCTH MPH padoTe ¢ BEIIECTBAMU H
00opynOBaHUEM, KOTOPBIC YUALTUICS HE MOKET UCIIPABUTH JIAXKE 110 TPEOOBAHUIO YUUTEIS;

- pa60Ta HE BBIINIOJIHEHA, Y YUalIErocs OTCYTCTBYCT SKCIIEPUMCHTAJIbHBIC YMCHHUS.

3. OuneHka yMeHHUil pelIaTh pacyeTHbIe 3aJa4H.
O1MeTKa «5»:
- B JIOTUYECKOM PACCYKJICHUU U PEIICHUH HET OMIMOOK, 3a/1aya pelieHa palmoHaIbHBIM CIIOCO0O0M;
Otmerka «4»:

- B JIOTUYCCKOM PpACCYKACHUNU U PCHICHUSA HCT CYHIECTBCHHBIX OIJ_II/I60K, HO 3ajlada pclicHa
HCpaunOHaJIbHbBIM CHOCO6OM, HJIN OOITYIIECHO HE boiee ABYX HECYHICCTBCHHbBIX OIINOOK.

OTMeTKa «3»:

- B JIOTHYCCKOM PACCYKACHUH HET CYHICCTBCHHBIX OHII/I6OK, HO JomymieHa CymeCTBCHHAA omuoOKa B
MAaTEMaTUYCCKHX pacCUuCTax.

OTMmeTKa «2»:
- IMEETCS CYIECTBEHHBIC OMMOKHU B JIOTHYECKOM PACCYXKICHUU U B PEIICHUM.

- OTCYTCTBHC OTBCTA HA 3alaHUC.

4. OneHka NMCbMEHHBIX KOHTPOJbHBIX PadoT.
OtmeTka «5»:

- OTBET IOJIHBIN ¥ MPaBUWIbHBIN, BO3MO>KHA HECYIIIECTBEHHAs OIIHOKA.
OTMeTKAa «4»:

- OTBET HETIOJHBIN WK AOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
OrmeTka «3»:

- paboTa BbINOJHEHA HE MEHEEe YeM HAlOJOBHHY, MOIYIIEHA OJHA CYIIECTBEHHAas OLIMOKAa W MpHU
3TOM J[Be-TPHU HECYIIIECTBEHHBIE.
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OTMeTKa «2»:
- paboTa BHITTOJTHEHA MEHBIIIE YeM HAITOJIOBUHY MJIU COJIEPKUT HECKOJIBKO CYIIIECTBEHHBIX OITHOOK.
- paboTa He BBITIOJIHEHA.

[Tpu oueHKe BBIMOTHEHHUS TUCHBMEHHOW KOHTPOJIBHOM paboThl HEOOXOJMMO YUYUTHIBATH TPEOOBAHHS
ennHoro opgorpaduyeckoro pexuma.

5. OueHka TecTOBbIX padoT.

TCCTBI, COCTOAIIUC M3 IISATU BOIPOCOB MOKHO HCIIOJIB30BATH IIOCJIC HM3YUCHHUA KaXKIAOI'O
Marepuana (ypoka). Tect uz 10—15 BompocoB ucnosib3yercs sl IepUOJUIECKOT0 KOHTpossi. Tect
n3 20—30 BOIpOCOB HEOOXOAMMO UCTIONB30BATH ISl UTOTOBOTO KOHTPOJISL.

[Ipu orieHMBaHMU KUCTIONB3YETCS CIEAYIONIAs IIKaja: s TECTa U3 TSATH BOIIPOCOB
* HET OIIUOOK — OIIEHKA «5»;

* 0/IHa OIIMOKA - OLIEHKA «4»;

* IBE OIINOKHN — OLIEHKA «3%;

* TPU OLIMOKH — OIIEHKA «2».

st recta u3 30 BOIIpOCOB:

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

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

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

* MeHblIE 12 npaBUIBHBIX OTBETOB — OLIEHKA «2).
6. Ouenka pedepara.

Pedepat oneHuBaeTCs Mo CleayOMIUM KPUTEPUSIM:
* cobmoieHne TpeboBaHUi K ero 0)OpMIICHHIO;

* HEOOXOAMMOCTh U JIOCTaTOYHOCTb JMJIi PAcKphITHsS TEMbl IpPHUBEIEHHOM B TekcTe pedepara
uH(popMaLnu;

* yMeHHe 00yJaroIierocss CBOOOJHO H3JlaraTb OCHOBHBIE HJIEU, OTPasKEHHBIE B pedepare;

* CIOCOOHOCTh OOYYArOIIEToCsl MOHSTh CYTh 3aJaBA€MbIX UICHAMU AaTTECTAllMOHHOW KOMHCCUU
BOIIPOCOB U c(hOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.
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