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Pa3agen 1. XapakTepHCTHKA NPOrpaMmbl
1.1.HopMaTHBHO-IPABOBbIE OCHOBAHMS Pa3paGoTKH MPOrpaMMmbl

HopMaTHBHYO PABOBYIO OCHOBY pa3paboTKH MpOrpaMMbl COCTABIIAIOT:

denepanbHbIif 3akoH oT 29.12.2012 Ne 273-03 (pen. ot 31.07.2020) «O6 obpasosannn B
Poccuiickoit ®enepauuu (¢ usm. u gom., Beryn. B cuay ¢ 01.092020 (CoOpanue
3axoHonarenscTea Poccuitckoit @epepauuy, 2012, N 53, cr. 7598; 2020, Ne 9, c1. 1137)

IacriopT HaumoHanbHOro mpoekra «OGpasosanue» (yTB. mpesuauymom Cosera mnpw
ITpesunente Poccuiickodt Penepaumu MO CTPATErMYeCKOMY PasBUTHIO M HALMOHAJIbHbBIM
IpOEeKTaM, IpOTOKOJ OT 24.12.2018)

TocynapcTenHas nporpamma Poccuiickoit @enepaunn «Pasputus obpasosanus» (yTs.
[TocTaHOBIEHHEH MpaBUTeNbCTBa Poccumiickoit ®emepaunn ot 26.12.2017 Ne 1642 (pen. ot
22.02.2021) «O6 yTBepKAEHMH TrOCYHApPCTBEHHOH mporpammel Poccuiickoit  ®exnepauiiu
«Pa3Burne oOpa3zoBaHILD.

[Mpodeccuonanbupiii  crangapt  «[lemaror»  (memarorudeckast — [OEsATEJIPHOCT B
JOIKOJBHOM, HAadaJbHOM OOIIeM, OCHOBHOM ofwieM, cpenHem ofumeM ofpasoBaHun),
(BocmuTaTenb, yuuTens) (pen. or 16.06. 2019) (IIpukas MuHMCTEPCTBA TPyAa M COLMAIbHOM
samuThl Poccuiickoit ®Penepaunu ot 18.10.2013 Ne 544H, ¢ M3MEHEHWsMH, BHECEHHbIMH
npHUKa3oM MUHHCTEpPCTBA TPYAa U coLzaluTel Poccutickoi @enepaunn ot 25.12.2014 Ne 1115#H
1 ot 05.08.2016 Ne 4221).

denepanbHblil TOCYHApCTBEHHBIH 00pa3oBaTeNbHbIA CTaHOAPT CPEAHEro obuero
obpasopanus (yTB. mprka3oM MuHucTepcTBa 00pasoBaHus u Hayku Poccuiickoit denepaunu ot
17.05.2012 Ne 413) (pen. 11.12.2020).

denepanbHbIl TOCYIAPCTBEHHBIH 00pa3OBaTENbHBIH CTaHAAPT OCHOBHOrO OOLLEro
obpasopanus (yTB. mpukasoM MuHnctepcTsa npocsewienus Poccuiickort denepaunn  OT
31.05.2021 Ne 287 «06 ytsepsaenun DenepasbHOro rocynapCTBEHHOro 00pa3oBaTe/bHOrO
CTaHAapTa OCHOBHOIO 0611ero 00pa3oBaHusm»).

IIpuka3 MunucTepcTsa npocsewerus Poccuiickoit @enepauuu ot 20.05.2020 Ne 254 "O06
yTBEPIKAEHUM (enepaibHOro INepedHs y4eOHMKOB, MOMYyLUEHHbIX K MCMONb3OBAHHIO [MPH
pealu3aluM UMEIOIMX TOCYHapCTBEHHYIO aKKPEAWTALMIO OOpasoBaTesbHbIX MPOrpamm
HAYaJIbHOrO OOLIEro, OCHOBHOrO 00Liero, cpemHero o0mero oOpa3oBaHMs OpraHU3aLMsAMH,
OCYIIECTBIISFOLIUME 00Pa30BaTEIbHYIO NEATENbHOCTD" .

CTpaTerns Hay4HO-TEXHOJOIHYeCKoro passutus Poccuiickoit  @enepaunn  (Yka3
IIpesunenta Poccuiickoit @emeparwmn ot 1 nexadbps 2016 r. Ne 642)

Crparerus passuTHs BocnuraHus B Poccuiickoit ®enepaunn Ha nepuox a0 2025 roxa
(pacnopsixenue [Ipasurenscrsa Poccniickoit @enepauun ot 29 mas 2015 1. Ne 996-p)

Crpaterun pa3suTusi HHOpMaLMOHHOrO obmectsa B Poccuiickoin Penepaunn Ha 2017-
2030 roxs! (Yka3 Ipesunenta Poccniickoit @enepaunu ot 9 mast 2017 r. Ne 203)

IIpuxa3 Munnpocsemwenust Poccun, Pocobpraasopa Ne 190/1512 ot 07.11.2018 r. «O0
yTBepkaeHur  Ilopsiika  TIPOBENEHMs  TFOCYNApCTBEHHOW — MTOrOBOH  aTTECTaLMM MO
06pa3oBaTeNIbHBIM [IPOrpaMMaM CPERHero odiero 00pasoBaHus.

IIpuka3 Munobprayku Poccun Ne 1274 ot 17.12.2013 r. «O6 yteepxaenun Ilopsaaka
pa3pabOTKK, WCMONB30BAHUS M XPAHEHMS KOHTPOJIBHBIX HM3MEPHUTENbHBIX MaTepHajIoB MpH
TIPOBENIEHUM TOCYAAPCTBEHHOM HTOrOBOM aTTECTAlMM MO OOpa3oBATEbHbIM MPOrpaMMaM
OCHOBHOro o0fmero o0pa3oBaHWs U MOpsiAka pa3pabOTKH, MCMONb30BAHMS M XPaHEHUS
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KOHTPOJIBHBIX HM3MEPUTENBbHBIX MATepPHaIoB MPH MPOBEACHUU rocyqapCTBEHHONH WTOrOBOH
ATTECTALMH T10 06Pa30BATEIbHBIM IPOrpaMMaM CPETHEro 00LIero 00pa3zoBaHUsY.

TIpukas Munnpocsewenns Poccuy, PocoGpHansopa Ne 189/1513 ot 07.11.2018 r. «O0
rocy1apCTBEHHOH  WTOrOBOW  aTTecTaluu IO

yrBepxkneHnn  Ilopsnka — MPOBENEHHUS

06pa3oBaTeNbHBIM IPOrpaMMaM OCHOBHOTO obiero o6pa3oBaHUs)

JlokaJibHbIE€ AKTbI
IonoxkeHue OO WTOrOBOM aTTeCTalMy CiyLlaTeled MO MporpaMmam MOBbILICHHS

keamudukanuu 8 TAOY JITIO BO BUPO.
[lonoskeHne 00 OPraHM3aLMH AOTIONHUTENBHOTO MPO(ecCHOHANBHOrO obpazoBaHMs
cnymareneiit TAOY II10 BO BUPO.

1.2. O6JacTh NPHMEHEHHSI IPOrPAMMbI

Hacrosmas nporpamMMa INpeiHasHaue€Ha Ui TOBbILICHH KBAIM(PUKALMY  yYHTENEH
XUMHH.

1.3.TpeGoBaHust K 00y4aromHMCst

Bericiee npodeccroHanipHoe 00pasoBaHue UK CpenHeEe npodeccroHanpHOe 0Opa3oBaHue
[10 HATIpaBJeHusIM NOAroToBKH «O6pa3oBaHKe U MeAaror1kay Wiu B 061aCTH, COOTBETCTBYFOLIEH
TpenonaBaeMoMy MpenMeTy, JuOOo BbICIIee npodeccroHanbHoe 00pa3oBaHHe WM CpenHee
npodeccroHanpHOe 00pasoBaHHe M JOMOJHUTEJIBHOE npodeccuoHanpHoe 00pasoBaHHe IO
HATIPABJIEHUIO NEATENBHOCTH B 00Pa30BaTe/IbHOM OpraHU3aLuH.

1.4. Ienp peanu3auMH MNPOrpaMMbl - COBEPIICHCTBOBAHHE PO eCCHOHANbHBIX
KOMIIETeHLMH chymaTeieidl B 00JacTH TEXHOJOIMH MOArOTOBKM  yHallMXCA K UTOrOBOMH
aTTECTALMH IO XMMMH 32 KyPC OCHOBHOH M CpEHEH LIKOJIBbL.

1.5.Jlnaaupyembie pe3yJbTaThl 00y YeHHs !

Tpyaosasi pynkuus | Tpynosoe aeiicteue 3HaTh Ymerb

O6wmenenarorudeckas | 1.IlnanupoBaHue u 1.OcHOBHBIE 1.0CyLIECTBIATD

dyukims. OByueHne» | MpOBENeHNe YUEOHBIX | HOPMATHBHbIC MICUXOJIOr0-
3aHSTUH. IOKYMEHTHI, Meaaroruyeckyro
2. Opranuzauys, pErjaMeHTHPYIOLNe | MOAACPIKKY
OCY1LECTBJIEHHE OLIEHKY Ka4eCTBa yualuxcs B NePUoa
KOHTPOJISI M OLIEHKH 00pa3oBaTeIbHBIX noarorosku kK I'HA B
yueOHBIX IOOCTVIKEHUH ¢opmare OI'D u EI'D.
JOCTIKEHH, yUaLHUXCS. 2.0praHu30BaTh
TeKYLIUX 2.CTpyKTypy U yueOHbIIT poLece ¢
W UTOTOBbIX conepsxanne KMM TOYKH 3PEHHS
pe3yabTaToB O u EIo: noarotoBku k I'HA.
OCBOEHHs1 OCHOBHOM Konu(pUKaTOD, 3 KoHcTpyuposatb
00pa3oBaTesIbHOM cnieuundukaTop, yueOHble 3aNaHMsl,
NPOrpamMMbl OCHOBHbIE U3MEHEHUs | (PyHKLHOHAIBHO
00y4aroIUMHCSL. B CTPYKType OpPUEHTUPOBAHHbIE Ha
3.dopmupoBaHHe 9K3aMeHa. (dbopMHUpOBaHHUE y
YHHUBEPCaIbHbIX 3.3HaTb yuawmxest YY1,
y4eOHbIX JEHCTBUH. HAaMMEHOBAaHHE 4 OueHMBaTb
4. O6beKTHBHAs OCHOBHBIX pa3HuHbIE BUIbI
OLIEHKA 3HAHMH YHHUBEPCAJIbHbBIX 3agaHuii B popmare




ofydaromuxcst Ha
OCHOBE TECTUPOBAHUA
U OpYrux

METOIOB KOHTPOJIS B
COOTBETCTBHH C

yueOHbIX NEeHCTBUH, B
TOM UHUCJIE B
O0OHOBJIEHHOM
penaxuuu GI'OC.

4 Meroauky u

peasibHbIMU TEXHOJIOTHIO:
yueOHBIMU OCHOBHBIE METOJBI,
BO3MOKHOCTSIMHU npueMsbl 1 (GOpMbl U
JeTel. HHBIE
nenaroruyeckue

cpencTaa [Jis
noarorosxku k T 1A B

5.Cucremy
OLICHUBAHUS
pa3M4HBIX BUIOB
3agaHui B popmaTte
OI'D2 u EI'D.

¢opmare OI'2 u EI'D.

QI'2uEr,
5.0cy1ecTBIATh
TEKYLLHH KOHTPOJIb
o0pa3oBaTeIbHbIX
JOCTUXKEHUN
y4aluxcs B JIOTHKe
[HA B ¢popmare OI'D
n EID.

1.6.Kareropusi caywmaTtesen: y4uTes] XUMUH.
1.7.®opma 06y4eHust — OUHasi, C OTPBIBOM OT PabOTHL.
1.8.Cpoxk ocBoeHHsi mporpaMmai: 36 4.

Paznen 2. Coaep:raHue NporpaMmmsl

2.1.YTIH
Ne n/n Haumenosanue pazoenos Bcezo Buowt yueonvix zanamuii, | Camocmonm Dopma
(mooyneii) u mem uacoe yuebHnvILx pabom envHan KOHmMpoas
Jexyusn, | Humepaxmu paboma
uac 8HOE
) RpaKmu4eck
oe 3ausmue,
uac
1.1. Monay.ib 1. HopmaTusHo- 8 7 0 1
npaBoBblie ocHOBbI I'HA B
¢popmarte OI'D u EI'D no
npeaMeTy « X HMHUsD)
1.1.1. | HopmaruBHO-mpaBoBasi 6asza 2 2 0 0
OILIEHKHU KayecTBa
00pa3oBaTeNbHbIX
JOCTI)KEHUH y4aluxcs BO
BnanumMupckoMm peruose
1.1.2. | CrpykTypa u comepaHue 2 2 0 0
KUM EI'D u OI'D:
OCHOBHbIE U3MEHEHUS
1.1.3. THUA 1o XuMUY: aHAJIH3, 2 2 0 0
npoOIeMbl U IIyTH UX
pPELUEHHUS].
1.1.4. | Tlcuxonoro-negaroruyeckoe 2 1 0 1 Tecr
COIPOBOXKAECHUE
y4YaCTHUKOB y4eOHO-
BOCIIUTATENBHOIO IpoLEecca




B IIepPUOJ NOATOTOBKH
yuammxcsi kK THA

2.1.

Monayss 2. Meroauka
noaroroBku k I'MA B
¢opmare OI'D u EI'D mo
npeaMeTy «XMMHsD 110
KOHKPETHBIM BHIAM
AesTeJIbHOCTH

26

17

OcoOeHHOCTH NOANOTOBKH
y4aluxcsi K BBIOTHEHHIO
TecToBbIX 3anaduii T A,

[MpakTuuec
kas pabora

OcoGenHocTy paboThl ¢
y4eOHBIMU TEKCTAMHU TIPU
noxroroske k OI'D:
COOTHECEHUE CBEAECHUH M3
TEKCTa CO3HAHUSMH,
T0JIy YeHHBIMU NPH
U3y4eHUH XUMHUU. MeTobl
UX OLICHUBAHMUSL.

[pakTuuec
kas pabora

OcoOEHHOCTH MOATOTOBKHU K
BBIMOJTHEHHIO TPAKTUKO-
OpMEHTHUPOBAHHBIX 3a0aHUN
B (hopmaTe MOArOTOBKH K
OI'D. MeTonsl UX
OLIEHUBAHMSI.

[TpaxTHuec
Kkast padoTa

Meronuka o0yueHus
PELUEHUIO PACUETHBIX 3a1a4
0 YPaBHEHUAM
XUMHUYECKUX PEAKLIMH.
MeToab! UX OLEHUBAHUS.

[paxTHuec
kas padora

2.15.

Meroauka npernogaBaHus
CJIOKHBIX TEM MpEAMETa
«XHMHS» B paMKax
nogrorosku K OI'D u EI'D.

OcobeHHOCTH MTOATOTOBKH
yYaIIUXCsl K BBIMOJIHEHHIO
3agaHui 0a30BOro 1
TMOBBIIIEHHOTO yPOBHEN
cnoxxHocTu B hopmate EI'O.
MeTozbl UX OLIEHUBAHUSL.

[paxTuuec
Kast padora

OcoBeHHOCTH MOArOTOBKHU
Y4aIMXCst K BBINONTHEHUIO
3aaHUI BLICOKOT'O YPOBH:
CJIOYKHOCTH 110 00111ei
xumuu B KHMax ET'D
(3amanus 29 - 32) Meronbl
MX OLIEHUBAHUSL.

[TpaxTuuec
Kast pabora

Meronuka MOAroTOBKH
yyaluxcs K PEIeHUIO
3a7a4 110 HEOPraHUYECKOH U
OpPraHHYECKOH XUMHH.

[pakTHuec
kas pabora




MeTonbl UX OLIEHHBAHMSI.
LR Moayan 3.ATorosas 2 0 0 :
ATTECTALMS
3.1.1. | 3auernas urorosas pabora 2 0 0 2 3aueTHas
paboTa
HToro: 36 16 17 3

2.2.Pabouasi nporpamma

1.1.Moayas 1. HopmaTusHo-npaBosbie ocHoBbl I'HA B (popmate OI'D u EI'D no
npeaMeTy «XHMHUSI»

1.1.1.HopmaTuBHO-npaBoBas 6232 OLEHKH Ka4ecTBA 00PA30BATEIbHBIX A0CTHKEHHIT
y4amuxcsa Bo Bnaaumupckom perunone (ekuus — 2 4.)

Jlexumst: I'ocynapCTBeHHas UTOroBas aTTecTalust - HOBas Qopma  0OLIEPOCCHHCKOI
CHCTEMbI WUTOrOBOM OLIEHKM KauecTBa OOpa3OBaHUS 332 KYypC OCHOBHOM M CpeIHEN LIKOJbI.
H3yuenne HOpMAaTUBHO-NIPAaBOBOM 0a3bl, 3HAKOMCTBO C JOKYMEHTAMH, KOTOPbIE PErIAMEHTHPYIOT
OpraHu3alMI0 ¥ MPOBEAECHHE KOHTPOJS KauecTBa 00pa30BaTeNbHbIX NOCTHKEHUI YYaLlHXCs Ha
I'MA B popmare OI'D u EI'D. Paccmorpenne obHoBeHHbIX PI'OC kak OCHOBHON 6a3bl s
usmMenenns KM OI'D u EI'D. HsydeHue npumepHOil 00pasoBaTENbHON MPOrpamMMbl IO
OHONOrMH: COmep)KaHHe U Pe3yJIbTaThl OCBOEHHs (yHUBEpPCANbHbIE yueOHble NEHCTBUS), Kak
OCHOBHOM acmekT, noxasepraromuiics koHtpomo Ha ['MMA. 3HakoMcTBO ¢ MHOrooGpasuem
METOIMYECKOM IuTepatypbl 11 noarotrosku k ['MA B dopme OI'D u EI'D.

1.1.2. Crpykrypa u cogepkanue KM EI'D u OI'D: ocHoBHbIe H3MeHeHHs1 (JIeKLIs —
24)

Jlexuus: HMsyuyenue komudukaropa u crneuudpukaropa KUM OI'D u EI'D. YcuneHue
3alaHMil MIPAKTMKOOPHEHTHUPOBAaHHON HanpasieHHocTn [HUA B dopme OI'D. HsmeHeHue
conepxaresbHbIX O0koB I'HA B dopme EI'D. M3yuenue ctpykTypbl sx3ameHa B Gopme OI'D u
EI'D no nemosepcum, BbIIoXKeHHOH Ha caiite UITH. PaccMoTpeHHE CTPYKTYpbl HOBBIX 3a1aHHI
B [HA B popmare OI'D u EI'D.

1.1.3. 'HA no xumuu: aHaaIH3, Npo6/aeMbl H MYTH UX peureHus (JeKuus — 2 4.)

Jlekuust: Pe3yibTaTel e1MHOrO rocy1apCTBEHHOIO 9K3aMeHa [0 XHMHK BO Biiagnmupekoit
06nacTu B CPaBHEHMHM 32 5 JIeT. AHAJIN3 BbITOJHEHHUs BBITYCKHUKAMU 3a0aHUil Pa3HOll CTerneHH
CJIO’KHOCTH, a TaK)kKe aHajJM3 HENpPaBUJIbHOIO BBIMIOJHEHHUS 3alaHuUi U3 2 4acTu. BoiaBieHue
3JIEMEHTOB CONEPIKAHUs 00Pa30BaHMs, KOTOPBIE 3aMafatoT Y YUaLUXCs B X01e nposepku Ha [HA.
Pexomenmauuu 1mo paboTe Han yCTpaHEHHEM BbIIEJEHHbIX MNPOOENOB M AajbHelileri
noxaroroskoii k 'MA B popme OI'D u EI'D B ypouHOI U BHEYPOYHOM AEATETLHOCTH.

1.1.4.  Ilcuxosioro-megaroruyecKkoe  CONMpPOBOKAEHHE  YYACTHHKOB  yue(HO-
BOCIMUTATEJbHOr0 Mpoulecca B MepHOA noaroToBku yvamuxess k ['HA (rexuus — 1 u,
camocTosTenbHas pabora — 1 4.)

Jlexuus: @u3noaoruyeckue 0COOEHHOCTH Pa3BUTHs 00yUaOLIMXCA. Y4eT oco0eHHoCTe
pa3BuTus 0OyyaroLMXCs MPU MOATOTOBKE K TOCYAAPCTBEHHON MTOroBOi aTrectauni. Bumabi
NICUXOJIOTrO-NMeNaroriieckoro ConpoBoxaeHus yyamuxcs B nepuog ' A B popmare OI'D u EI'D.
Bo3moykHBIE ICUXONIOrMYeCKUe TPYAHOCTH. JIeTH IpynIibl pUCKa U CTPATErusi paboThl ¢ HUMH.

CamocrosiTensHasi paboTa: TeCTHpOBaHHE, COCTosiliee u3 10 BOMPOCOB MO MTOram
MPOXOXKACHUS MOZYJISL.




2.1.MoayJb 2. Meroauka noAroToBKH K T'HA B dopmate OI'D n EI'D mo npeamery
«XHUMHs» M0 KOHKPETHbIM BUAAM AeATEJbHOCTH.

211 OcoBeHHOCTH MOATOTOBKM YHYaLIMXCsl K BbINOJHEHHIO TECTOBBIX sanannit [THA.
(nexuwst — 1 4., IPAKTUYECKOE 3AHATHE — 14)

Jlexuus: Pa36op THMONOrHH TECTOBBIX 3alaHUM KUM OI'3 u EI'D. Mertoanka o0yueHus
BBITTOJIHEHYS HEKOTOPBIX BUIOB TECTOBbIX 3aiaHHil B dopmare OI'D u EI'D. Meronnveckue
PEKOMEH/IALIMH MO U3MEHEHHIO TEKYILUEro KOHTPOJIA 06pa3oBaTENbHBIX JOCTHKEHHH YHALIMXCA 1
nepexony Ha MOZEb OLEHUBAHNS dopmara OI'D u EI'D.

IpaxTuueckas pabora: Cosnanue BapuaHTa OUCHOTHBIX MaTepHajoB Mo TeMaM Kypca
«xumum» B popmare OI'D n EI'D.

2.1.2.0cobennocT paGoThl ¢ y4eGHbLIMH TEKCTAMH TNpH TOATOTOBKE K oroa:
COOTHECEHHE CBEeNEeHMil M3 TeKCTA CO3HAHHAMM, MOJY4eHHBIMH MPH H3Yy4EHHH XHUMHH.
MeToabl HX oLeHuBaHUs (JIEKIUs — 1 4., MPAKTHYECKOE 3aHATHE — 14.).

Jlexuus: Meronuka o0y4eHus paboThbl ¢ TEKCTaMH (3ananue 27) B popmate OI'D. MeTozp!
oLeHMBAHWs 3ajaHMil Mo paGoTe ¢ TekcTamu. MeTonMueCKHe DPEKOMEHAALHH no pabore ¢
TexcTaMu yueOHHKa Ha yPOKE.

ITpaxtuueckas pabora: KoHcTpynpoBaHHe samanuit opmara OI'D Ha OCHOBE TEKCTOB
yueGHUKOB 110 XUMUU. MeTonnka OLUEHMBAHUA 3aaHHA MO paboTe ¢ TEKCTaMH.

2.1.3.0c00eHHOCTH MNOArOTOBKH K BBbINOJHEHHIO NPAKTHKO-0PHEHTHPOBAHHDBIX
3agaHuii B (popmarTe MOArOTOBKH K OID. Meroabl uX oueHuBaHusi (nexuus — 1 4,
PaKTUIECKOE 3aHATHE — 1 1.).

Jlexius: YCUIEHHe MPAKTHYECKOil HANpPaBICHHOCTH B MPEMOAABAHUA XUMHH. Ananus
comeprkaHusi Kypca OOLIeH, HEOPraHUYEeCKO! N OPraHMYeCKOH XMMUM Ha MPEAMET yCHIICHHA
NPaKTHYECKOH HATIPABIEHHOCTH TMpENonaBaHus JaHHBIX pasmenos. Metomnka 00yHEHHHIO
BBIMIOJIHEHHs] TIPAKTUKO-OPUEHTHPOBAHHBIX samaHui. MeTomuuyeckue pPeKOMeHZauuu  Io
YCUJIEHHIO TPAKTUYECKOH COCTaBJISIIOLIEN MpernogaBaHUM XHMHH B YPOUYHOH M BHEYPOUHOH
JleATeNbHOCTH, MeTOnvKa OLeHHBAHMS 3aJaHNH MPaKTUKO-OPHEHTHPOBAHHON HAMPABJICHHOCTH.

I[IpakTndeckas paboTa: PaspaboTka (pparMeHta ypoKa XMMHAH pa3iela o0ed,
HEOPraHMYeCKO M OPraHW4YeCKOH XHUMHH IPAKTHUKO-OPUEHTUPOBAHHON HANPaBIEeHHOCTH B
dopmare noxrortoku k OI'D. Meronnka OLEHUBAHM 3aMaHUil PAKTUKO-OPHEHTHPOBAHHOH
HAIMpaBJIEHHOCTH.

2.1.4. MeToauka o6y4eHus: pelieHHI0 PACUeTHBIX 32421 10 yPABHEHHIM XMMHYECKHUX
peakuuii. MeToabI HX OLICHHBAHHS (mpakTHYeCcKOe 3aHATHE — 2 1.)

TpakTuueckas paboTa: Pererye THIIOBBIX PaCuCTHBIX 3a/1a1 110 ypaBHEHUSIM XUMHUYECKUX
peakuuil. MeTonu4eckne peKOMEHAALHH 110 06yueHuto peleHns Noao0HbIX 3a1ad. Meronuka
OLIEHUBAHUSI.

2.1.5. MeToAMKA MpPENnoJABAHUSA CJOXKHBIX TeM MpeIMeTa «XuMHH» B paMKax
noarorosku k O u EI'D (nexums — 2 4.).

Jlexuwst: Teopernueckuit pasbop TeM U3 paspiena «Ob1was XUMUsL», KOTOPbIE BbI3bIBAIOT
Haubosplee 3aTpyAHEHHe MO MTOraM aHajiusa THA. Meroauueckue pEKOMEHAaUMH IO
MPErIoIaBaHMIO Kypca XUMUK B 8 — 11 knacce B pamkax noarorosku k I'HA B dopmare OI'D u
EID.



2.1.6. Oco0eHHOCTH MOATOTOBKH YYAIMXCS K BBIMOJHEHUIO 3aJaHHIl 6a30BOro M
NOBBILIEHHOT0 YPOBHEH c10:KHOCTH B (popmaTte EI'D. MeToab! ux oueHnBanusn. (Jiekuus — 1
4., IPaKTHUYeCcKoe 3aHsATHe — 1 4.).

Jlekuus: Metonuka oOyueHHUs BBIMTONHEHMs 3a4aHMil HAa HaXOXKIEHHE W MCIpaBlieHHe
omnbok. MeToabl UX OLIEHMBaHMs. MeTonuyeckue PEKOMEHIALMU MO BKIYEHHMIO 3aJaHuil
JAHHOIO THUIA B YPOK.

ITpaktiyeckas pabora: Pemenue 3anannii 0a30BOro u MOBILIEHHOTO yPOBHEN CI0/KHOCTH
B KMMax EI'D. Meronnka OLleHUBaHUs 3aaHHH.

2.1.7. Oco0eHHOCTH MOATOTOBKH YYAINMUXCH K BbINOJHEHHIO 3aAAHHII BbICOKOIO
ypoBHsi ¢J10kHOCTH mo oOmeii xumuu B KHMax EI'D (3aganusi 29 - 32) Metoabl ux
OLleHUBAHMSI. (TIPAKTUYECKOE 3aHSITHE — 6 4.).

ITpaxTuueckas pabota: PeleHue 3aiaHuil BLICOKOTO YPOBHS CIOMKHOCTU. MeTonuueckue
peKOMEHIALUKU IO TMOArNOTOBKE YYalMXCsl K BBIIOJHEHHIO MOAOOHBIX 3amaHuil. Meroguka
oueHuBaHus 3ananus 29 — 32 B KlMMax EI'D.

2.1.8. Meroauka moAroTOBKH YYAIIHXCS K PeLleHHIO 32144 10 HEOPraHHYeCKol M
OpraHuYyecKoil xumuu. Meroabl HX OLeHHBAHUS. (IPAKTUYECKOE 3aHSITHE — § u.).

ITpaxktryeckas pabora: Perienne pasauyHbIX THIIONOTME 3a1ad MO HEOPraHUYECKOH M
OpraHu4Yeckor XuMuu. Meronuka oueHuBanus 3ananuii 33, 34 8 KiMax EI'D.

3.1.Moayas 3.torosast arrecrauus.

3.1.1.3aueTHast uTorosast pa6ora (caMocTosiTe/ibHasi paboTa — 2 4.)

CamocrosiTenbHas paboTa: MO COBOKYIHOCTH INPaKTHYECKUX pabOT M BbIMOTHEHHs
UTOrOBOM KOHTPOJIbHOM pabothl B popmare EI'D.

Pasgen 3. @opmMbl ATTECTALMH H OLIEHOYHbIE MATEPHABI

Texkymuit KOHTpOJIbL

Paspen mporpammer 1.1. Moayan 1. HopmatuBHo-npasosbie ocnoBbl THA B
dopmare OI'd u EI no npeaMeTy «XHMHSI».

Popma: TecTUpPOBaHUE

Onucanue, Tpe6OBAHHE K BBINOJHEHHIO:

Tect Bxmouaer 10 Bonpocos. Bpems Beimonnenust 20-30 MUHYT.

Kpurepun oneHuBanus:

Kaxxnbiii BepHbIi OTBeT oueHuBaercs B | Oami. MakcumanbHas oueHka — 10 6amios.
TecTuposanue MpOHAEHO YCIEIIHO, €CIM IPABUJIBHO BBINOJHEHO He MeHee 70 % 3amaHMii,
COOTBETCTBEHHO HAOpaHO He MeHee 7 OaJljIoB.

Hnrepriperanus pe3ynsTaTos: 70 % BBITOMHEHHbIX 3aJaHUH U BbILIE — CJTy LIATENb OCBOWI
conepkaHue TeMbl, MeHee 70 % BBIMOJHEHHbBIX 3a0aHUH — PE3YJIbTAT HEIOCTATOUYEH.

IIpumeps1 3apanmnii:

1. Exunblii rocy 1apCTBEHHbIN 5K3aMeH SIBJIsAeTCs (GOPMOI MPOBEAEHHUsI FOCY AAPCTBEHHOI
UTOTOBOH aTTE€CTALIMU:

A. Tlo o6pa3oBaTenpHbIM POrpaMMaM OCHOBHOTO 001Iero 00pa3oBaHus,

b. ITo obpa3oBarenbHbIM MpOrpaMMaM CpeaHero obiuero oopa3oBaHus;

B. Ilo ofpasoBarenbHBIM IpOrpaMMaM OCHOBHOrO OOLIEr0 M CPeaHEero oOLIero
obpa3oBaHwsl.



2.DJIeMeHTBI, KOTOpbIe Mozexar nposepke Ha [MA conepikarcs B

A. YueOHMKaX 10 XUMUH,

b. Creungukarope,

B. YueOHOM IIJIaHE LUKOJIBI,

I'. Koguduxarope.

3. Kakyro uH(bOpMAaLHIO HeJlb3sl HAUTH B criequpuKaTope:

A. O MaKCHMAaJIbHOM NIEPBUYHOM OaJle,

B. O BO3MOXHOCTH MCIIONB30BAHMM Ha 3K3aMEHE NOMOJHUTEIbHBIMU MaTepHaIaMu,
B. O xonuyecTBe 3a0aHui B IEPBON 1 BTOPOH 4aCTH 9K3aMEHa,

C. Criicok auTepaTyphl Jis IOATOTOBKU K 9K3aMEHY .

4 Ha xaxoM caiiTe MOYKHO O3HAKOMHUTBCS ¢ HOPMATHBHO-TIPaBOBOM 06a30#1 N0 OpraHu3aLni

THUA?
KosuuyecTBO NOMBITOK. OOHA

ITpomMeKyTOUHbIH KOHTPOJIb

Pasaen nporpammbi: 2.1. Moaysb 2. MeTOAHKA MOArOTOBKH K T'UA B popmaTe OI'D
u EI'D no npeaMeTy «XHMHs» M0 KOHKPETHBIM BHAAM A€sITEIbHOCTH.

dopma: npakTHyeckas pabora

Onucanue, TpeGoOBaHNE K BbINOJHEHHIO!

[TpakTuueckue pabOThl MPEAYCMOTPEHbI HAa 3aHATHAX Mopayns 2. B npakTHYeCKHX
paboTax MOrYT NPHCYTCTBOBAaTH 3 6roka 3amaHuil; 1) CaMOCTOATENbHOE pelIeHHe 3anaHui
dopmata OI'D m EI'D; 2) BbLIMONHEHHE TEMAaTHHECKOTO 670Kka MpakTHYeckoH paboTbl B
3aBUCHMOCTH OT TEMBL, 3) BLITIONIHEHNE 3aIaHKH, CBA3AHHBIX C OLICHMBAHUEM OTBETA yH1aLINXCs B
dopmate OI'D n EI'D. Konnuectso 610K0B NIPaKTUUeCKOH paboThl MOXET BapbUPOBATHCS B
3aBHCHMOCTH OT TEMaTUKU W LIeJH PabOThI.

Kpurepun oueHMBAHHS:

«3a4eT/He 3aueTy. 3a KAKIO0e 3a1aH1Ee MPAKTUIECKOH paboThl CITy LIATe/Ib MOMKET HaOpaTtb
ot 0 110 2 6anos. [IpakTueckas paboTa CHUTAETCs BBINOTHEHHOH (CITyIIaTeNb MOMyYaeT 3a4eT)
npu HaGope He MeHee 60 % OT MaKCHUMaIbHOrO Ganna. OLeHNBAHME TTPOUCXOMUT Ha y4EOHOM
3QHSTHH B IPOLIECCE BBINOJIHEHHUs paboThL.

KosnuecTBO MOMNbITOK: HE OrPAHUYEHO.

Pasgen mporpammbr 2.1.1. Oco0eHHOCTH MOArOTOBKH Y4YAlIHXCSl K BbIMOJHEHHIO
tecToBbIxX 3aganuii THA.

dopma: npakTHdeckas pabora.

Onucanue, Tpe6oBanue K BbinosHenuto: Co3naHne BapUanTa OLUCHOUHBIX MATEPHATIOB
1o TemaM Kypca «xumum» B popmare OI'D u ET'D.

Kputepuu oueHHBAHMSI

«3auer/Hesauery. IlpakTHueckas paboTa CUMTAETCs BBINOJIHEHHOH, €CIM ClyllaTeb
cO37aJ1 BapHaHT MPOMEXKYTOYHOrO KOHTPOJIS B BHAC TecToBOM paboTsl B popmate EI'D, OI'D no
6ot U3 TeM Kypca Ouonorud. 3a KaKnoe MPaBUIIbHO BBIMOJIHEHHBIA BapUaHT 3aJaHuA
CITyLIaTeNb MOKET IOJTY YHTh 0 2 OaioB. 3a4€T CTaBUTCS IPH Habope He MeHee 14 Gannos u3 24
BO3MOYKHBIX. OLEHUBAHME [IPOMCXOIUT B MPOLECCE BBINOTHEHHs PabOThI. CocraByieHHbIH TECT
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IOJoKEH ObITh MPENCTaBJIeH 3aJaHUsIMM Pa3HbIX THUIIOB, COOTBETCTBOBATb MPENJIOKEHHOH TeMe
WIN pas3zeny.

BapuanTtsl 3agaHuii:

1.Co31aTh BAPHAHT OLEHOYHBIX MATEPHAIOB NMPOMEXKYTOUHOrO KOHTPOJIS B BUAE TECTa,
COCTOsIIIEro U3 12 BOMPOCOB, B COCTaB KOTOPOro OyayT BXOAMUTb pa3sHOOOpasHble 3aiaHMs W3
CJIENYIOLUIMX THUMOB. B ckoOkaX ykakuTe MaKCHMajbHOE KOJMUYECTBO OasioB 3a MpaBHIbLHOE
BBINOJIHEHUE:!

1.ITo reme «Ctpoenue atoma» uiu « CTpoeHHe BELIECTBAY.

2.3anaHue TecTa ¢ YeThIpbMsl BApHAHTAMU OTBeTa 0e3 PUCYHKa.

3.3amaHue TecTa C YETBIPbMsI BAPMAHTAMHU OTBETA C PUCYHKOM.

4 Ha ycTaHOBJIEHHE B3aUMOCBSI3M MeXIOy OOBEKTaMH W MPOLECCaMH C HYeTbIPbMS
BapUaHTaMH TPOLIECCOB.

5.Ha ycTaHOBJIEHHE BEPHOCTH CY>KAECHHUS C YEThIPbMsI BADUAHTAMH OTBETOB.

6.3amanus ¢ rpadKaMy Ha yCTAHOBJIEHHE 3aBUCUMOCTH C TIATBIO BAPUAHTAMH OTBETOB.

7.3amanHust ¢ BBIOOPOM TPEX BapHAHTOB OTBETA.

8.3amaHus Ha yCTAHOBJIEHHUS NPU3HAKOB XMMHUYECKHX PEaKLIAH,

9.3amaHue Ha yCTaHOBJIEHUE COOTBETCTBHI.

10.3apanne Ha yCTAHOBJEHUE MTOCIEA0BATENBHOCTH.

11.3amaHusi Ha BCTaBKY B TEKCT NMPOMYLIEHHBIX CJIOB U3 MPEIJIOKEHHbIX TEPMHUHOB. B
nepevHe TOJDKHO ObITh HE MEeHee 8 TEPMMHOB.

12.3apaHue Ha HaXOXKIOEHHE MpPOIYINEHHOro TePMHUHA IO TeMaM METOAbl XHMHYECKHX
HCCJIEIOBAHUH.

13.3amaHue ¢ SKCIEPUMEHTOM Ha M3MEHEHHME pa3iM4YHbIX IOKa3aTesNed C Tpems
BapUaHTaMHU OTBETOB.

14 BazoBble 3amayu 1o oOwiedl XUMHUM (HAa MPOCTblE BBIYHUCIEHHSI MO YPaBHEHHUIM
XUMHYECKHUX peakiuii) 6e3 BApHAHTOB OTBETA.

15.ba3oBble 3amaun Mo oOmeH (Ha MPOCTble BBIYUCIEHUS COCTaBa BELIECTBA C
HCITOJIb30BAaHUEM MOHATHSI «MacCcOoBasi 10J1s1» ) 0€3 BApHAHTOB OTBETA.

16.3ananue ¢ pUCyHKOM:

16.1.Ha ycraHOBNIEHHE 00BEKTA, H300PAXKEHHOTO Ha PUCYHKe Oe3 BAPHAHTOB OTBETA;

16.2.Ha yCTaHOBJIEHHE COOTBETCTBUH MO PUCYHKY.

17 3apaHue Ha BBIOOP TpeX MPeANIOKEHUN U3 TEKCTa U3 LIECTH.

18.3amanue Ha aHanu3 TAaOMUUBI U 3aMOJHEHHE MYCThIX A4YEEK, UCMOJb3ys MOHATUS U
NpUMepBI U3 CITHCKa. B criicke 8 moHATUI U MPHUMEPOB.

KosinuecTBO NONBITOK: HE OrPAHUYEHO.

Paspen mporpammbr 2.1.2. Oco0eHHocTH padoTbl ¢ Y4eOHBIMH TEKCTAMH IMPH
noaroroBke Kk OI'D: cooTHeceHHe cBeleHMIl M3 TEKCTA CO3ZHAHMSIMH, MOJYUYEHHBIMH MpPH
H3y4YeHUH XUMHH. MeToabl HX OLIeHHBAHHSI.

®dopma: mpakTuyeckas pabdora.

Onucanne, TpeGoBaHHe K BbIMoJHeHNI0: KoHcTpynposaHue 3ananuii popmarta OI'D Ha
OCHOBE TEKCTOB yUeOHUKOB MO XUMHUU. MeTOIHKa OLIEHUBAHUSI 3alaHHI 11O paboTe ¢ TeKCTaMH,

Kpurtepun oueHnBaHus:

«3auet/He3auer». IlpakThueckas paboTa CUMTAETCsS BBINOJIHEHHOMH, €CJIM CiyluaTesb
BBIMTOJIHAJI TEMATHUECKOe 3aJaHKe MPaKTHUeCKOW paboThl MO KOHCTPYMPOBAHUIO 3alaHUI B
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¢opmate OI'D no paboTe ¢ TeKCTaMH IIKOJIBHBIX yUeOHHKOB; BBIMOJIHUII 3aJaHHE HA OLICHUBAHHE
3apanue us KMMog OI'D. IlepBoe 3a0aHKe OLEHUBAETCS B 3aBUCHMOCTH OT KOJIHYECTBA Pa3sOUThIX
Ha TEKCThI — MAKCUMyM T10 2 6aJiia 3a Kaxkablil TekCT. BTopoe 3aganne oLeHuBaeTcs no 2 6auna 3a
OLIEHKY Ka)kmoro oTeeTa: 1 Gajut 3a MpaBUJIBHO BBICTABJEHHbIN Oasi, 1 6amn — 3a npaBubHOE
00OCHOBaHME BBICTABJIEHHBIX OayuoB. 3aueT craBurcs npu Habope He MeHee 60 GamnoB OT
MaKCHMaJIbHO BO3MOXHBIX. OLIEHMBAHHE TPOUCKOAUT B MPOLIECCE BBIMOTHEHHs PaboThl.

BapuauTts! 3agaHui:

1.Beibepure moboit naparpad yueOHuka no xumuu. Pasbeiite naparpad Ha OTAe/bHbIE
TEKCTbl TI0 CMBICJIOBOMY 3Ha4deHHto. (O3ariaBbTe MX MM BOCMOJb3YHTECh OMJIABJIEHUAMU
yuebHMKa. K KaskIOMy TEKCTy COCTaBbTE IO 3 BOMPOCA, HA KOTOPBIE MOXKHO OTBETUTD € OMOLLBIO
TekcTa yuebHMKa. BOmpockl MOTIyT ObITh COCTaBJIEHbI TAKUM 00Pa30M, UTO OTBET Oy €T MOBTOPSATD
TekcT, nubo OymeT CKpbITa B TEKCTe, W HeOOXOAMMO OyAeT HCIOJb30BaTh HMEKOIIHECT Y

y4alliXxCcsl 3HAHUS.
2 IlpouunTaiite TekcT «KpucTamnuyeckue peleTku» M O3HaKOMbTECh ¢ BapHaHTAMH

OTBETOB y4YallUXCsA Ha JAaHHOC 3alaHHE U KPUTEPUsIMH OTBETOB. OueHuTe IaHHbIE y4daliuMHCs

OTBETHI, 00OCHOBBIBAs BBICTABJIEHHbIE OAJITBI.

KPUCTAJIJIMYECKHUE PEIIETKH

B 3aBUCHMOCTH OT THIIA YACTUL, 00Pa3yOLINX KPUCTAIIIL, H OT BUAA XUMHYECKOH CBSI3M MEKAY Ha-
CTHLIAMH KPHUCTAJJIA PA3JIMYAIOT YETHIPE THTIA KPUCTAITMUECKUX PELIETOK: MOJIEKYJISPHYIO, aTOM-~
HYI0, HOHHYO U METaJUIM4eCKY1O.
CyIlecTBYeT 3aBUCHMOCTb MEKAY THIIOM KPUCTAUIMYECKOH PELIETKH BELIEeCTBA M ero (hu3iHe-
CKUMH CBOMCTBAMH.
B y3max MoJeKkyJasipHO KPHCTAJTHYECKOI PeLIETKM HAXOITCs MOJIEKY JIbl BELLECTB, MEX/LY KO-
TOPBIMU HEWCTBYIOT Ci1abble MeXMOJIEKYAsIpHbIE CHITbI. [IpH KOMHATHOR TeMreparType BeLecTsa ¢
MOJIEKYJISIPHOH PELIETKOI ABNAIOTCS ra3aMy, JIErKO KUMALIMMH JKUAKOCTAMHU MJIH JIETKOMIaBKUMH
TBEPABIMU TEJIAMH, OHH JIETYUYHE, YACTO UMEIOT 3amnax. MHOrne BeWecTBa ¢ MOAEKY ASAPHON Kpii-
CTAJITAYECKO PeLIETKON CIIOCOOHBI K 60320HKe — TIEPEXOy M3 TBEPIOrO COCTOSHUA B raz000-
pasHoe, MuHYys1 skuakoe. Harpumep, «cyxoi nén» — yrieKuCbii ra3 B TBEPIAOM COCTOSIHUM T1PH
OOBIMHBIX YCJIOBUSIX MEPEXOMUT B ra3oobpasnoe coctosHue. K BO3roHKke CnocoOeH Takke KpH-
CTAJUIMYECKUH MO, KOTOPBIH 00pa3yer npu 3TOM (pHOJETOBLIE MAPEL.
MogekynsipHasi KpUCTAIUTMYECKas PELIETKA XapaKTepHa 1J1s O1aropoaHbIX ra3oB, BOIOPOAA , a30-
Ta , KHcnopona , wona, oeoro gocdopa, BOABI , KCYXOro JbAa» , DOLIIMHCTBA OPraHHYECKHX
BELIECTB.
B y3iax aToMHOH KPHCTANIMYECKOH PELIETKH HAXOASITCS aTOMDI, CBA3AHHbIE KOBAJEHTHBIMH 10~
JSIPHBIMH MJIM HETIOJISIPHBIMHU CBSI3sIMH. ATOMHAs KPUCTAUIMYECKAsk PELIETKA XapaKkTepHa Juisl yI-
nepona (aysmas, rpadur), 6opa, KPeMHUsI, repMaHHsl, OKCHIA KpeMHHs (KpeMHe3EM, KBapil, ped-
HOII necok), kapouna kpemuust (kapOopyun), HUTpUAa Oopa .
JInst BEINECTB ¢ AaTOMHON KPHUCTAJUIMYECKON PELIETKON XapakTEePHbI CASAYIOLLHE CBOHCTRA:

*  BBICOKasi TBEPAOCTS,

e BBICOKHE TEeMIIepaTyphl MJIABJICHNU,

*  HEpacTBOPUMOCTb B BOAE,

*  HENIETY4eCTb,

°  OTCYTCTBHE 3araxa.
MoHHYyI0 KPUCTAIUIMUECKYIO PEETKY 00pasyloT BElecTBa C HOHHBIM THIIOM CBS3M — COJIM,
WENOUH, OMHAPHBIE COEIMHEHUS aKTHBHbIX METAIOB C AKTHBHBIMU HEMeTasiaMu (OKCHADI, rano-
reHu/IbL, CYJIbGUABL), CONMM AMMOHHUS. B y31aX MOHHOI PEIETKM HAXOAATCS HOHbI, MY KOTOPbI-
MU JEACTBYIOT CHJIbI DJIEKTPOCTATHUECKOTO NMPHUTsHKeHUs. VIOHHas CBsI3b OTIMYAETCs BBICOKOH
MPOYHOCTBIO. IOHHYIO KPUCTANTMUECKYIO PEUIETKY UMEIOT, HaNpUMED, BEIIECTRA. .
JIist BEIECTB ¢ MOHHOM KPUCTANTMIECKON PelIéTKOM XapakTepHb! CeIYOHUEe CBOHCTBA!

e TBEPAOCTb B COYETAHUHU C XPYINKOCTHIO;
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¢  BbBICOKMC TCMIICPATYPbI [IIABJICHA,

® HEJICTYy4ECCTh,

*  OTCYTCTBHE 3arlaxa,

®  MHOTrHUE PACTBOPSAIOTCS B BOAE, AUCCOLMUPYS TIPH 3TOM HA KATHOHBI M AHHOHbI,

*  3JIEKTPONPOBOAHOCTb PACTBOPOB U PACILIABOB.
Meranueckas peinérka xapakTepHa JUisl BELIEeCTB ¢ METAJUTHYECKOH CBsI3bo. B y3nax meran-
JIMYECKOH PEWETKN HAXONSATCS KATUOHBI METAJLIA, MEXIY KOTOPLIMH MePEMELIAIOTCS DJIEKTPOHBI,
00pasysl Tak Ha3bIBAEMBIil «3NEKTPOHHBIHA ras». « DNEKTPOHHbIH ras» IBUMKETCS MEXKY Y3IaMU pe-
meTky, obecneunBas e€ yCToiiyuBoCTs. MeTtajutniyeckas peéTka XapakTepHa JUisl METALIOB 1 UX
craBoB. CBOOOMHO NepeMelaroInecst eKTPOHbI 00YCIOBIMBAIOT XapaKTepHbIe CBOHCTBA Be-
LIECTB ¢ METAJUIMYECKOHN PEIIETKOIM:

*  TEIUIO- U BJIEKTPONPOBOIHOCTD;

*  KOBKOCTb;

*  IUIACTUYHOCTD;
°  MeTaJuyecKuii Oseck;
XapakTepuCTHKA CBOMCTB BELIECTB C PA3JIHYHBIM THIIOM KPHCTAIIHYECKOH PeIuéTKH npeacTasie-

Ha B TabnuLe

Tun kpu-
CTAJIITHYC~
CKOH pewer-
KH

Mousnexy jsip-
Hasi

ATomMmHas

Honnas

Tunbi KpUuCcTaaJu4eCKnx [)Clllé'I‘OK

Bup ua-
CTHUB! B
y3Jax
peuiér-
Ku

Monexy-
bl

ATOMBI

Honb

Xapakrep
CHJi B3au-
MOACHCTBHS
JACTHILL

Cnaboe
MEXKMOJIEKY -
JSIPHOE B3a-

uMoJIeit-

crBye

ITpounsie
KOBAJICHT-
HbI€ CBS3U

[pouubre
HOHHBIE CBs-
3H
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XapaxkTepHbie
prsnteckue
CBONCTBA BE-
wecTs

Huskonnaskue
Bentectsa (rassi,
KUIKOCTH WITH
JErKOMIaBKHe
TBEPIALIE TENA
[IpH KOMHATHOMH
TeMIIepaType),
JETYyYHE, YACTO
HMEKOT 3arax

Tyronnagkue, ve-
PACTBOPUMBIE B
BOJIE, TBEPIbIE,

HE NMPOBOAAT
JIEKTPHYECKHUTT
TOK AK€ B pac-

JiaBe

Tyromnaskne,
XPYNKHE, HHOTAA
pacTBOPUMBI B
BOJE, B TBEPIOM
BHIE HE MPOBO-
JAT 3ACKTpUHYC-
CKMIl TOK, a B

[pumepsi Be-
meCTs

brnaropoamsie ra-
3bl, BOJOPOZ ,
a30T , KHCJIOPOJ ,
noa , benwiit
docdop , Bona,
«CYXOW 1€ ,
GONbIINHCTBO Op-
raHUYECKUX Be-
LIECTB

Anmas, rpadur
(), KpemHHH ,
Oop , kBapu, kap-
OOpyHA , HUTPHA
oopa

Conu, wénoum,
OKCHIbI
OONBIIHCTBA Me-
TAIIOB



pacTBope u pac-
TjiaBe NpoBOAAT

Meraniuye-
Metajutuae- CKast CBsA3b
ckast MeXy Ka-

[Tnacruunble,
KOBKME, 00nana-
IOT METaJUINYe-

ATOM- THOHAMM Me- - Merasutbl u crijia-
‘ CKUM OJIECKOM,
MOHDI TaJIOB U , . Bbl
, BBICOKOIT Terio-
CBOOOAHBIMU
, 1 DJIEKTPOINpPO-
3JIEKTPOHA- N
BOJHOCTBIO
MU

HeI(OTOpble BEILIECTBA MOT'YT HAXOANTBLCS KAK B KPUCTALTMICCKOM, Tak H B amop(.]) HOM COCTOsAHIM~

sIX, HATIPUMED Cepa, OKCU KPEMHUs() ¥ HEKOTOPbIC APYTHE.
Ucnonw3ys conepskanue TekcTa «Kpucrammdaeckue peeTkn» 1 3HaHHs 13 IIKOIBHOrO

Kypca XUMHH, OTBETHTE Ha CJIEAYIOLINE BOMPOCHL
1) Kaxkue THUIbI KPUCTAITUYECKUX PEIIETOK Bbl 3Haere’
2) Kaxue (usnueckue CBONCTBA MPUCYLIM BELIECTBAM MOJIEKY IAPHOIO cTpoeHus’?
3) Kakoif THN KPUCTAJUIMYECKOM pPELICTKH HMEIOT BELIECTBA HEMOJICKYJIAPHOTO
CTpoeHus1?
Kpurepuu orsera:

CopepRaHHe BEPHOro 0TBETA M YKA3AHHSI M0 OLEHHUBAHUIO Banabl
(momyckarTCsi MHble GOPMYJIMPOBKHM OTBETA, HE HCKAKAIOLME €ro CMBIC)

IIpaBUNbHBIA OTBET JOJDKEH COAEPXKATH CIEAYIOLINE JJIEMEHTBI:
1) MonekyapHasi, MOHHAs, METaJJIN4€CKasi, aTOMHAS,
2) HuskomnaBkue BemecTsa (rasbl, JKHAKOCTH UJIH JIETKOIUIABKUE TBEpIbIE TENA
TIIpY KOMHATHO# TeMIIepaType), JETyure, 4aCTO UMEIOT 3amax,;
3) ATOMHasi, HIOHHas, METAJINIECKas.

(O8]

OTBeT BKIIOUaeT B ceOsi BCe Ha3BaHbIE BBILIE 3JIEMEHTBI, HE CONEPIKUT XUMHUYECKHUX
onboK

OTBeT BKJIIOUYAET B cebs ABA U3 HA3BAHHBIX BBILIE 3JIEMEHTA, KOTOPbIE HE COAEPIKAT 2
XUMUYECKUX OLINOOK
OTBeT BKIIOUAET B ceBsi OMMH W3 HA3BAHHBIX BbILIE 3JIEMEHTA, KOTOPbIM HE COAEPIKUT 1

XUMHYECKHUX OLIHO0K

OTBET HENPAaBUJIbHBIN

w|lo

Maxcumansnuiii 6ann

KosnyecTBO NONBITOK: HE OTPAHUYEHO

Pasgen nporpammbl 2.1.3. Oco0eHHOCTH MOATOTOBKH K BbIMOJHEHHIO NPAKTHKO-
OpHEHTHPOBAHHBIX 32AaHHIH B JopmMAaTe NOArOTOBKH K OI'D. MeToabl HX OLEHUBAHHS.

dopma: npaktrdeckas padoTa.

Onucanue, TpeGoBaHne K BbiMoHeHmio: Paspabotka ¢parmeHta ypoka XHMHH
NPaKTUKO-OPHEHTUPOBAHHON HANpPaBJIEHHOCTH B dopmare nomroropku k OI'D. Meronnka
OLIEHUBAHUSI 3aJaHUI MPAKTUKO-OPHEHTHPOBAHHOMN HATPABJIEHHOCTH.

Kpurepuu oueHHBAHMSI:

«3auer/Hesauer». IIpaxThueckas paboTa CUMTAETCS BBIMOJIHEHHOH, €C/IM ClyLiaTe/b
paspaboTtan ¢parMeHT ypoKa XUMHUH MPAKTHKO-OPUEHTUPOBAHHON HANPaBIEHHOCTH B (opmaTe
noxrotosku k OT'D; BbINONHMN oleHuBanue 3amanus 3 KMMa OI'D. 3auer cTaBuTbCs MpH
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HaJIM4MK pa3pabOTAHHOrO (pparMeHTa ypoka B JIOTUKE CUCTEMHO-AEATENbHOCTHOrO MOAXOAA C
HCIIOJIb30BAHHEM CKOHCTPYHPOBAHHBIX IPAKTHUKOOPUEHTHUPOBAHHBIX 3aJaHUI.

BapuanTbl 3apaHui:

1.Pazpaborare (parMeHT ypoka XHMMHH MO JOOOH M3 TeM, B paMKax KOTOPOro OyayT
BKJIFOYAThCS TPAKTUKOOPUEHTHPOBAHHbIE 3a1aHHUSL.

Tema ypoxka:

Knacc:

Tunm ypoxa (Ypok H3y4YeHHS HOBOIr0 MaTepHaa, YPOK MNPAKTHKYM,
KOMOMHHPOBAHHBIN YPOK U TaK JaJjiee):

Kparkoe onucanne CTpyKTypbl H X042 Ypoka (4To OyaeT H3y4aTbCsi, KAK MOCTPOEH
YPOK Ha KA’KAOM H3 3TAINOB, HCIOJb3yeMble MeTOAbI U (JOPMbI yPOKA):

Ha3zBanue 3Tana Coaep:xkanue M esATe/IbHOCTD Popmbl, MeTOABI,
yYpOKa JesITeJIbHOCTH yUaLMxcst npuemMbl
YYHTEIs

Paszgen mporpammbr: 2.1.4. Meroanka o0y4yeHHsI pelIeHHIO PACYETHBIX 32134 MO
YPABHEHHSIM XMMHYeCKHX peakuunid. MeToabl HX OLIEHUBAHMSI.

dopma: npakruueckas padora.

Onucanne, TpeGoBaHHe K BbINOJHeHNK . Pemenue 3ananuii tuna 27, 28 KlMos EI'D
no cneuudpuxauny 2022 «Pacuérbl TernoBoro sddexTa (Mo TEPMOXUMUUECKHM YPABHEHHSIM)Y,
«Pacuérbl Macchl BeLECTBA WIIH O0BEMA ra30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MacCe MK
00BEMY ONHOrO M3 yYaCTBYIOILIMX B pEaKLHH BelecTB. PacuéThl MacCOBOI UM 0O0BEMHOIN 10/H
BBIXOZ]a MPOAYKTA PEaKLHUHM OT TEOPETHUECKH BO3MOXKHOro. Pacuérel MaccoBOH monu (Macchl)
XUMHUYECKOI'0 COeIMHEHUs B cMeck» . CocTaBiieHHe KeHCOB yueOHbIX 3aaHUi ¢ HCITOIb30BaHHEM
3JIEMEHTOB coeprkanus 3ananuit 27, 28. [IpornosupoBaHue omnboK 00yUarOLIMXCS.

Kputepun ouenuBanus: «3auer/nHesayery. Ilpaktuyeckas pabora CUMTAeTCs
BBINOJIHEHHOM, €CIY CiIyIluaTeb pa3paboTan MUHUMYM JIBa Keifca: OAMH [ KOHTPOJIsI 3HAHHUI U
OJIMH C ONMCAHHUEM NMPOTHO30B 1-2—X omKbOoK 00yyaroluXcs B MPEAIOKEHHOM 3a1aHHH .

BapuaHT 3agaHus; cOCTaBbTe 2 3aaHUs, KOTOPbIE MPOBEPSIIOT CIAEAYIOLIHE 3IEMEHTbI
cogepkanus «Pacuérsl Temnnosoro s¢¢ekra (10 TePMOXUMUYECKUM ypaBHEHUSIM)», «PacuéTbl
Macchl BELIEeCTBa WIH 00bEMA ra30B 10 U3BECTHOMY KOJIMYECTBY BELLECTBA, Macce Wi 00bEMY
OJIHOIO M3 y4acTBYHOIIUX B peakUuy BellecTB. Pacuérsl MaccoBOM MM 0OBEMHOMN NONM BbIXOMa
NPOAYKTa pEakLUMH OT TEOPETUYECKHM BO3MOXHOro. Pacuérbl maccoBoH noau  (Macchi)
XUMHYECKOro coenuHeHus B cmecw». IIpornosupyiite 1-2 ommuOkH, KOTOpbIE MOrYT HOMYCThb
o0yuJaroImuecs B THUX 3aJaHUSIX

Paszpen nporpammpr: 2.1.6. Oco0eHHOCTH MOATOTOBKH YYALUHXCS K BbIMOJHEHHIO
3aAaHui 0a30BOro M MOBBILIEHHOro YpoBHe#H cyoxHocTH B (popmate EI'D. Metoanl ux
OLIeHHBAHMSI.

dopma: npakTuyeckas padora.

Onucanue, TpeGoBaHHeE K BbINOJHEHUIO: Perienue 3aganuil 0a30BOro 1 noBbILIEHHOTO
YPOBHEH CIOXKHOCTH. MeTOABI UX OLICHUBAHMUSI,

Kpurepun ouennBanus:

«3auet/He3auer». IlpakTuueckass pa®oTa CUMTAETCsS BBIMOJIHEHHOM, €CNM CIyLIATENb

BBINOJIHWI NMpaBuiibHO 9 13 10 3ampanuii 6a30BOro M MOBBILIEHHOIO YPOBHEH CIIOYKHOCTH.

BapuanTtel 3aganuii:
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1. Onpenenure, aTOMbI KAKUX JBYX M3 yKa3aHHBIX B Py 5JIEMEHTOB UMEIOT Ha BHELIHEM
3HEpPreTUIecKOM YPOBHE UETbIpE JJIEKTPOHA. 3anuiudTe B I0JEe OTBETa HOMEPA
BBIOpAHHBIX 3JIEMEHTOB.

JIs1 BBINOJHEHUs 3aaHH i 1-3 ucnonb3yHTe CIEQyIOIMA PsIL XUMHIECKUX SJIEMEHTOB.

1)Na2)K 3)Si4)Mg5)C

2. U3 ykasaHHBIX B pPsfy XUMHYECKHX 3SJICMEHTOB BIOEPUTE TPU DJIEMEHTA-METAJIA.
PacrIoJIOKUTE BbIOpPaHHBIE BJIEMEHTBI B MOPAAKE BO3pACTAHWA BOCCTaHOBUTENbHBIX
CBOMCTB. 3ammmuTe B IOJe OTBETa HOMepa BbIOPAHHBIX 3JCMEHTOB B HYKHOH
nocsenoBaTenbHOCTH. il BBIMOJHEHUSA samanuil 1-3 Mcronb3yiiTe CHeyHOWUi pan
XUMUYECKUX 3JIEMEHTOB!

1) S2) Na3)Al 4) Si 5) Mg

OTBeTOM B 3ajaHMsIX 1-3 SIBISETCS IOCNENOBATENbHOCTD uudp, MOA KOTOPBIMH YKa3aHbl
XUMHUUECKHE 3JIEMEHTB] B IAHHOM PAAY.

3. U3 uncia yKa3aHHBIX B PSRy 3JIEMEHTOB BbIGEpUTE 1BA NEMEHTA, KOTOPbIE MPOSABJIAIOT
HUBLIYIO CTENeHb OKHUC/IEHHUs, PaBHYI0 —4. 3amuIIUTe B [OJIE OTBETAa HOMEPA BhIOPAHHbBIX
syeMeHToB. JlIst BBIOJHEHNs 3a1anui 1-3 MICTIONB3yHTE CIERYIOLIUH Pl XUMUICCKUX
snementoB: 1) Na 2) K 3) Si 4) Mg5) C

4. VI3 nipeoyKeHHOro MepeyHts BpibepuTe 1Ba BEILIECTBA ¢ MOHHBIM CTPOEHHEM.

1) oxcun Gopa

2) OKCHUJI HATPUSA

3) okeun yraepona (II)

4) oxcup cepsl (IV)

5) oxcun Gapus

5. Cpenu pesiokeHHbIX (GOPMY 1 BELIECTB, PACTONOKEHHBIX B TIPOHY MEPOBAHHbIX fUeHKaX, Bbl-

Gepure GopMyEl: A) CpenHeH COH, B) kucoii conu; B) 0OCHOBHOM COMU.

RbHCO, | 2.M82(0H)2C03 3.NH;
4. H2503 5. Nay B4O7 6.50C1
7_N<‘1207_ 8. Oz 9. Fe(OH)2

3amuuuTe B TAGIMIY HOMePA 4eeK, B KOTOPBIX PACTOI0KEHB! BELIECTBA, MO COOTBETCTBYI0-
MU OyKBaMH.
OTBeT:

A b B

3amuIIyTe B T0JIE OTBETa HOMepa BhIOPaHHbBIX BELIECTB.
6. B npobupky ¢ pacTBOPOM COJH X 106aBUIN HECKOJIBKO KalleJib pacTBOpa BELIECTBA Y B
pesyJbTaTe PeaKuu HaOJIOAANI BbIIEICHHIE 6ecLIBETHOIO rasa.
U3 mpeanokeHHOro IepedHs BbiOepuTe BELICCTBA X u Y, KOTOpble MOryT BCTyNaTb B
OINMCAHHYIO PEAKLHIO.

1) KOH
2) HCI
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3) Cu(NO:s).

4) K»S0;

5) Na,Si0s

3anuinure B OTBET LU PDI, PACHIOIOKHUB UX B OPSIAKE, COOTBETCTBYHOLIEM Oy KBAM:

X Y

7. YCTaHOBUTE COOTBETCTBHE MEXKIY MPOCTbIM BELIECTBOM M PEAreHTamM, C KaKAbIM M3
KOTOPBIX OHO MOXKET PearupoBaTh. K KakIOH MO3MLMH, 0003HAYEHHOH OyKBOH, nondepute
COOTBETCTBYIOLIYIO MMO3ULHI0, 0003HAYEHHYIO LH(DPOH.

Ha3zpanmne BemecTsa

A) Asot

b) Uon

B) I'papur

I') Xeneso

PearenTtsl

1) KNOs, CO», Au

2)Cl, KOH, 5i0;

3) Ca,? Oz, HQ

4) HCL‘ Fep‘o% S

5yNaOH, HNO3, H,

6) HQSOA,, CO, Ca(OH)g

3anmuinTe B OTBET LUU(PHIL, PACIIONOKHB UX B MOPsAKE, COOTBETCTBYIOLIEM OyKBaM:

A b B r

8. 3amaHa crnenyrolas cxema MpeBpaLleHHH BELIECTB:
X CO,,H,O
NaOH —— Na,CO3—————Y

Omnpenenure, Kakue U3 YKa3aHHBIX BELECTB SBJIAIOTCS BeeCTBAMUA X U Y.

1) K,CO3
2) MgCOs3
3) Na.HCO3
4)CO2
5CO

3anuuinre B OTBET LIU(PDI, PACTIONONHB UX B MOPSIIKE, COOTBETCTBYOLINM OyKBaM:
X Y.

9. Jlyist BEIECTB, IPUBENEHHBIX B IIEPEUHE, ONPENEIUTE XapaKTep CPEAbl MX BOAHBIX PACTBO-
POB, HIMEIOLIMX OMUHAKOBYIO KOHLIEHTPALIMIO (MOJIB/J).

1) rugpoxapOoHaT HaTpUs
2) cynbdat Maryus
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3) cyabdar HaTpUs
4) coJsiHast KUCJIOTA
3anuImuTe HOMepa BELIECTB B MOPS/IKe BO3PACTaHNA SHATCHNA pH ¥X BOIHBIX PaCTBOPOB.
OTBeT:
J-U-0-U
JI71st BHINONHEH!s 3anaHus 21 MCTIONB3YHTE ClIEAYOLINE CIIPABOYHBIE NTAHHBIC.
Konuenrpauusi (MONspHas, MOJIB/J) MOKa3bIBAET OTHOLICHHE KOJIH1IECTBA pacTBOPEHHOTO

perectsa (77) kK 06béMy pacTopa (V).
pH (<13 am») — BOAOPOAHBIH MOKa3aTeNIb, BETHINHA, KOTOpasi OTPAXKAET KOHLEHTPALHIO

MOHOB BOZOPOJIA B PACTBOPE H MCIIOJBb3YeTCs Ml XapakTepUCTHH KHCJIOTHOCTH CPebl.
Ikana pH BOIHEIX PACTBOPOR
TSR TPOAHTOR

1T 1 1T 7 1 l I 1 1 1 T 11
pH 01 2 3 4 5 6 7 8 9 10111213 14
a A A A N )
Y Y T Y Y
C PO EHITREG <o 860 Heft w AARHAS G 316 O CIUTRHO
paciBopa KHENas KHCJI88 LISSTOMHASL  ICIVOMHRSL, . .

10. Cmermanu 80 © pacTBOpa C MaCCOBOM A0JIeH HUTPATa HATPUS 25% u 20 r pacTBOpa ITOM XKe
comu ¢ maccoBoil momeii 40%. BerumcnuTe MacCoByro AOMO  COMM B MOJTy YEHHOM
pactsope. Omeem Oaiiime 6 NPOYeHMAx ¢ MOYHOCHLIO 00 1feJIbIX.

OtseTbl:
35

352

35

25

512

42

3534

43

4231

28

|| AN N W=

[
(=]

KosinuecTBO NMONMBITOK: OAHA

Pasaen mporpammbi 2.1.7. MeToanKa MOAr0TOBKH y4ALHXCH K pewieHuIo 3aa4 no
HeOpraHHYecKoi u opranuyeckoi Xumuu. MeToauKa OueHHBAHUS

®opma: npakTuyeckas padora.

Onucanue, TpeGoBaHue K BbINOJHEHHIO: Pelienne sananuii 29 - 32 B KMMax EI'D.

Kputepuu OLUEHHBAHMS.

«3auer/Hezader». IlpakTudeckas pabora CUMTAETCS BBITIOJIHEHHOM, €cyu CiryllaTe/b
Habpan MUHUMYM 9 6annos u3 13 BO3SMOXKHBIX.

BapuaHTbl 3aJaHUI.
L. W3 npemoKeHHOro IMepedHs BELIeCTB BLIOEpUTE BELIECTBA, MEXIY KOTOPbIMH

OKUCJIUTEIbHO-BOCCTAHOBUTEIbHAA peaxuus MPOTEKAET C U3MEHEHHEM LIBETa pacTBOpa U
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BbIZIEJIEHHEM Ta3a. BrimageHue ocaika B XOAe peakuuu He Habmopmaercs. B orsere
3aQMHIINTE YPABHEHHE TOJIBKO OZHOM M3 BO3MOXKHBIX OKHUCJIHUTEIbHO-BOCCTAHOBUTEbHbBIX
peaxumii ¢ yyacTiHeM BbhIOpaHHbIX BeliecTB. CocTaBbTe 3JI€KTPOHHBIH OanaHC, yKauTe
OKHCJIUTENb U BOCCTAHOBUTEIb.

JI7s1 BBIMOJIHEHUSI 3aJJaHUsI UCIIOJB3YHTE CAEAYIOLIHUN MEepeYeHb BELIECTB: NMepMaHraHaT KaJlisd,
XJIOPOBOOOPOA, XJIOPUI HaTpus, KkapOOHAT HaTpus, XJOpUA Kanus. JlomycTumo
HCIIONb30BAHUE BOIHBIX PACTBOPOB BELIECTS.

2. U3 npennokeHHOro MepevHs BEIIeCTB BblOepHUTe BELECTBA, MEXKAY KOTOPbIMU BO3MOXKHA
peakLyss HOHHOTO OoOMeHa. 3amuIUUTe MOJIEKYJIIPHOE, TMOJHOE U COKPALIEHHOE MOHHOE
ypaBHEHUsI 3TOM PeaKkLUH C Y4aCTHeM BbIOPAHHBIX BELIECTB.

JJ1s BBITIOJTHEHUST 3aJaHUsI UCTIOJB3YHTE CIEAYIOLIUI NepeueHb BELEeCTB. NepMaHraHaT KaJjus,
ruapokapOOHaT Kanust, CyJbGUT HaTpus, CyabdaT Oapus, ruApOKCHI Kanus. JJonycTHMO
UCIIOJIb30BAaHUE BOJHBIX PACTBOPOB BELIECTB.

3. XKene3o pacTBOpHIIM B ropsiueil KOHLIEHTPUPOBAHHOMN CEPHOM kucoTe. [TonyueHHyro cob
obpaboranu u30BITKOM pacTBOpa THAPOKCHAA HATpusi. BeimaBmmii Oypelil 0ocamok
OT(GUIBTPOBAIM U NpoKanuiu. IlonyyeHHoe BeIecTBO CIIIaBUM ¢ xkenae3om. Hanumure
yPaBHEHUsI YETBIPEX OMMCAHHBIX PEAKLUH.

4. Hanumure ypaBHeHUs peakLui, ¢ MOMOLIBIO KOTOPBIX MOYKHO OCYILIECTBUTD CJAELYHOLLHE
NPEBPALICHHUS:
H,S0, HCl NaOl, 1,0
CH;—CH,;—CH;—OH 50 > X > X2 ?
KMnOy, H,0, 0°C
— X3 — X Xy

Pasnen nporpammbi 2.1.8. MeToauKa moaroTOBKH y4aUIHXCSl K PellIeHHIO 3a3aY [0
HEOPraHUYeCcKOi M OPraHuYecKoil XuMuu. MeToaHKa OLeHNBAHHS

dopma: npakTuveckas padora.

Onucanne, Tpe6oBaHHe K BbinoaHeHHI0: Pemenue 3aganuii 33 u 34 8 KlMax EI'D.

KpuTtepuu oueHHBaHus:

«3auer/ne3auer». IlpakTnyeckass paboTa CUMTAETCS BbINOJHEHHOMH, €CJIM CIyLiaTesb
HaOpan MuHumyM 3 Oayuta u3 4 B 3apanuu 33 u 2 Oanna u3 3 B 3a1aHuu 34.

BapuauTsl 3a0aHui;

Hrorosas arrecrauus

Popma: KOHTpOJIBHAS padoTa.

Onucanue, Tpe6OBaAHHE K BbIMOJHEHHUIO:

3aueT CTaBUTCS HA OCHOBAHWHU PE3yJIbTATOB BbIMOJHEHHUs 3a4€THOH paboTbl, KOTOpas
npezncrasisieT coOol BbIMoJHEeHHe 3ananuii BTopoil yactu I'HA B ¢opmare EI'D (3ananue 29 -
34).

Kpurepun oueHuBaHus:

Kaxxnoe 3anaHue OLIEHUBAETCS B 3aBUCUMOCTH OT KPUTEPUI OLIEHUBaHUS.

Ne i/ | Ne 3samanus B KMMax EI'O MaxkcuMaIbHOE KOJUUECTBO OaIOB
1 29 2
2 30 2
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3 31 e
+ 32 5
5 33 E
6 34 3
Bcero 6anyos 20
MakciMabHOe KOJMYecTBO 0amioB — 70 PaboTa CuMTaeTcs MPOIIEHHOH MpH

ppimonHeruy He Menee 50 % pabotsi (10 6anos).

T pumeps! 3aAAHUI
1. Jins BbINOJHEHUs 3alaHus MCTIOMB3YHTe ClIEAYIOLMil NepeyeHb BELIECTE. QMXPOMAT
KaNMs, CepHas KMCIOTa, kapOOHAT aMMOHUA, KPEMHE3éM, HUTPHUT Kajus. JlomycTHMO
HCIIOIb30BAHUE BOJHBIX PACTBOPOB BELICCTB.
M3 TpemyIoKEHHOro TEepeuHs BeIIECTB BbIOEpUTE BELIECTBA, ME}Ay KOTOPBIMH
BO3MOJKHA OKMCJIHTEbHO-BOCCTAHOBUTEIbHAS peakius, 1 3aMULINTE yPABHEHHE TOH PeaKLuH.

CocTaBbTe 31eKTPOHHBIA 6anane, yKakuTe OKHCIUTE]b 1 BOCCTAHOBHUTEJIb.

2. U3 mpe
KOTOPBIMU BO
COKpallEHHOe Y

JUIO’KEHHOTO B 3aJlaHMM 1 TepeuHs BELIECTB BbibepuTe BELIECTBA, MEKAY
3MOYKHA PeaKIus MOHHOTO OOMeHa. 3aMUIIUTE MOJIEKYJIIPHOE, MOJHOE 1
paBHEHHUs TOJIbKO OZIHOM 13 BO3SMOHBIX peaxiui.

3. TIlpu sexTponuse pacTeopa cynbgara menu (II) Ha xatone BLIAEMICS MeTasa, DTOT
MeTaJul Harpeiy ¢ OKCHIAOM MeIH (II), mpyu 3TOM 00pa30BaIOCh BELIECTBO KPacHOIo
uBeta. JTo BewecTBO oOpaboranu KOHLIEHTPHPOBAHHON a30THOH KHCJIOTOH TpH
HArPEBAHMH, NPU 3TOM BBIACTHICA Ta3 Gyporo wupera. K mosy4eHHOMY PacTBOPY
06ABWIIH PACTBOP CyIb(pHAa Kajlks, K STOM BbIMal ocazok uépHoro npera. Hanuuure

ypaBHEHMA OINMUCAaHHBIX peaxunﬁ.

4. HanuiuuTe ypaBHEHUs PEAKLHH, C TOMOLIBIO KOTOPEIX MO>KHO OCYLIIECTBHTb CJIEYFOLI1E

TIpeBpaLIeHIs

1 moms Cl;  KMnO NaHCOj3 56 CHaless
4-xnopTonyon—>H3C‘@‘CH3 >~ X 4(m6>')X2 J@)X_q e ¥

FeCl,  H,SO4

Ilpu HanMCaHUHU peaKLyii UCTIONb3yHTe CTPYKTYPHBIE (opMy bl OPraHUYECKUX BELIECTE.

5. Tlpu mpoBeNEHHH 3JIEKTPOIH3A 500 r 16 % pacTBopa Cyibdara Meau (II) mpouece
NPEKPaTHIIH, KOT[A Ha aHOAE BBIACIMIOCH 1,12 1 rasa. M3 mnojy4eHHOro pacTsopa
oToGpanu MOPLHIO MAaCcCOH 98,4 r. Bouucnute maccy 20 %-HOr0 PacTBOpa rMApPOKCHAA
HATPYs, HEOOXOIMMOTO UL MOJHOrO OCANKACHHA VIOHOB MeIU U3 OTOOPAaHHOH MOpLUH

pacTBopa.

6. Tlpu cropanuu 5,3 T OPraHIeCKoro pemecTBa obpasyercs 8,96 11 yrieKucoro rasa 1 4,5

I' BOABIL.
TIepMaHr
MOJIEKY JIE K

V3BECTHO, YTO NMPU OKMUCJEHHH 3TOrO BELIECTBA CEepHOKHCIIBIM PacTBOPOM
aHATA Kanus oOpasyercss NByXOCHOBHas KMCIOT4, KapBOOKCH/IbHBIE TPYMIbl B
OTOpOI PACIIONOMKEHBI Y COCEAHNX aTOMOB yrnepoaa, a CO2 He BbIACNIACTCH.

Ha ocHOBaHHHU dTUX AAHHBIX!

1) mpou3BeANTE BbI
OpraHH4ECKOro BELIECTBa,

~

qUCIIEHUS, HEOOXOMUMbIE JUIs y CTAHOBJIGHHA MOJIEKY JIPHOU dopmy Jibl
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2) 3anmUUINUTE MOJIEKYJISIPHYIO (POPMyJTy UCXOJHOIO OPraHMYECKOrO BELIECTBA,

3) cocTtaBbTe CTPYKTYPHYIO (POPMYJIy 3TOrO BELIECTBA, KOTOPAsh OJHO3HAYHO OTPaXKAeT
MOPSIIOK CBSI3U aTOMOB B €0 MOJIEKYJIE,

4) npuBequUTE ypaBHEHHE PEAKLUH OKHCJIEHHs 3TOrO BELIECTBA CEPHOKUCIIBIM PAaCTBOPOM

MEPMAaHIaHATa KaJIusl.
KosnuecTBo NONbITOK: OHA
Pazgen 4. OpraHu3auHOHHO-NIeAATOrHYECKHE YCJI0BHSI PeaH3alHH NPorpaMmbl
4.1.0praHu3alHOHHO-MeTOAHYEeCKOe H HH(POPMALIHOHHOE o0ecrneueHne NporpaMmbl

HopmaTuBHBIE JOKYMEHTBI

1. @enepanbHeiii 3aK0oH oT 29.12.2012 Ne 273-03 (pen. ot 31.07.2020) «O6 obpa3oBaHuU B
Poccwuiickoit ®Penmepaumu (¢ u3Mm. u jgom, Bctym. B cuiay ¢ 01.09.2020 (Cobpanue
3akoHonarenbcTBa Poccuiickon @enepauun, 2012, N 53, ct. 7598, 2020, Ne 9, ct. 1137) URL
http://www.consultant.ru/document/cons_doc LAW 140174/ (mata obparueHus
04.04.2024)

2 ITacnopT HauuoHaJbHOrO npoekra «OOpazoBanue» (yTB. npesuauymom Cosera mnpu
IIpesunenre Poccuiickoit ®enepauuu M0 CTPATErHYECKOMY pPa3BUTHIO M HaLMOHAJbHbIM
npoekTaM, npotokon ot 24.12.2018) URL : O6pasosauue.pdf (econom22.ru) (mara oGpatueHns
04.04.2024)

3.I'ocymapcreenHas nporpamma Poccuiickoit @enepaunu «Passutus oOpasoBaHus» (yTB.
ITocranosnennen npasutenbcTBa Poccuiickoit @enepauun ot 26.12.2017 Ne 1642 (pen. ot
22.02.2021) «O6 yTBepKOEHUHM TOCYHApCTBEHHON mporpammbl Poccuiickoit Penepatinn
«PasButHe o0pa3oBaHUs. URL ;
http://www.consultant.ru/document/cons_doc LAW _ 286474/ (nara o6pawenus 04.04.2024)

4 IlpodeccuonanbHelii  cranmapt «llemaror» (memarorudeckas OesiTeJIbHOCTb B
IOIIKOJBHOM, Ha4daJbHOM OOLIEM, OCHOBHOM ofuieM, cpexHeM ofuiemM o00pa3oBaHUM),
(Bocniurarens, yuurens) (pea. ot 16.06. 2019) (Ilpukaz MuHHCTEpCTBA Tpyda M COLHMAJIbHOM
samutbl Poccuiickont @epepaunn ot 18.10.2013 Ne 544H, ¢ U3MEHEHMUSIMM, BHECEHHbIMH
npuka3zoM MuHucrepcTsa Tpyaa u couzaiutel Poccuiickoi @enepaunu ot 25.12.2014 Ne 11151
u oT 05.08.2016 Ne 422H). URL : https://base.garant.ru/70535556/ (nara o6pawmenus 04.04.2024)

5.@enepanbHbI TOCYHapCTBEHHBI 00pa30OBaTeNbHBIN CTAHAAPT CpeaHero oOLero
obpasoBanus (yTB. mpuka3oM MuHucrepcrsa oOpa3oBaHus U Hayku Poccutickoit @enepaunu ot
17.05.2012 Ne 413) (pen. 11.12.2020). URL : [naBHas - ®TOC (fgos.ru) (nata obpawmenus 04.04.2024)

6.®enepanpHblll FOCYNAPCTBEHHbIH 00pa30BaTeNbHbIM CTaHAAPT OCHOBHOIO OOLLEro
oOpasoBanus (yTB. mpukaszoM MuHuUCTepCTBa MpocBelneHuss Poccuiickoit ®Demepauuu  OT
31.05.2021 Ne 287 «O6 ytBepxnennu PenepanbHOro rocylapCTBEHHOrO 00pa3oBaTEbHOIO
CTaHZapTa OCHOBHOro obmiero obpasoBanusi»). URL : [Ipukas MUHUCTEDCTIBA POCBELLEHIS
Poceuiickoit Pepepauny o1 31.05.2021 Ne 287 ¢ OduumnansHoe onyOnuKopaHue Npasosbix aKIop ¢
OduumanbHbIi uHTEpHET-NoDTa/ NPasoBol nHdopmatmu (pravo.gov.ru) (aara obpawenus 04.04.2024)

7 Ilpukas MunucrepcrBa npocsetienust Poccuiickoit @enepauun ot 20.05.2020 Ne 254
"O6 yTBepkaeHHH (penepasbHOro MepevuHst Y4eOHHKOB, NOMYIUEHHBIX K HCIOJb30BAHMIO MPH
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peayu3aluil  MMEHOLINX rocyaapCTBEHHYIO aKKpEeIUTaLUIO oOpa3oBaTesibHEIX ~ MPOrPaMm
HAuAJbHOTO ODLIEro, OCHOBHOrO oOLIero, CPeAHero obuero 0o06pasoBaHMs OpraHM3alMAMH,
OCYIIECTBJIAIOLIUMH 00pa30BaTEIbHYIO nesirenpdocts'.  URL @ [lpukas MuHMCTERCIBA
rpoceeleHus Poccunckon Gepepatiiid OT 20.05.2020 N2 254 ¢ OdiiinanbHoE ony6MKoBaHne NDaoBhix
akToB ° OduumanbHbii MHTEPHET-NOPRTAJ NpasoBoi MHGOPMALLIAN (pravo.gov.ru) (mara obpalieHus

04.04.2024)
8.Ctparerusi Hay4HO-TE€XHOJIOTHIECKOrO pa3BuTHst POCCHICKOH denepaunn  (Ykas

IIpe3uneHra Poccuiickoit  Pemepaumu 0T 1 nexabps 2016 1. Ne 642) URL
strategiva ntr_rf ot 01dek2016.pdf (lunn.ru) (mata obparmeHUs 04.04.2024)

9.CTpaTeruu pa3sBUTHs nH(GOPMALIMOHHOTO 00IIECTBa B Poccuiickoii Penepaumu Ha 2017-
2030 rome! (Yka3s IlpesuneHTa Poccuiickoit ®enepauuu ot 9 mas 2017 T. Ne 203) URL : Q
Crpatervn _passuivg MHGopMaloHHOTO obluectsa B _Poccuickon ®eaepatl Ha 2017 - 2030 rogbl
(pravo.gov.ru) (zata oGparueHus 08.05.2022)

10. ITprika3 MUHIPOCBEIEHHS Poccun, Pocobpranzopa Ne 190/1512 ot 07.11.2018 . «O6
yTeepkneHun  Ilopamka — MPOBEACHHA rocynapcTBEHHOM WTOTOBOM  aTTrecTauuMyd IO
06pa30BaTeNbHbBIM POrpamMmaM CpelHero o6mero obpasosanus». URL @ HopmatneHo-0PaBoBbic

nokymeHTbL (fipi.ru) (maTa oOpareHHs 04.04.2024)

11. Ipuxas MuxoGprayku Poccun Ne 1274 ot 17.12.2013 r. «O6 yTBepKAECHNH ITopsnka
pa3pabOTKH, HMCTOJBb30OBAHHMS M XPAHEHW KOHTPOJIbHBIX H3MEPUTENbHBIX MAaTepHasos MpH
NPOBENEHNH TOCYIapCTBEHHOM JTOrOBON ATTECTALMM MO 00pa3soBaTe/IbHbIM MPOrpamMmaM
ocHOBHOro obmero obOpa3oBaHus M TOPANKA pa3paBOTKH, HCIOb3OBAHMA M XPaHEHHA
KOHTPOJIBHBIX HM3MEPUTENPHBIX MaTepHasioB IpH NMPOBEIEHNH [OCYapCTBEHHOMN MTOrOBOH
ATTECTALMM TIO OOPa3oBATEeIbHbIM IPOrpamMmaM CPEIHETO o6mero obpasosarus». ». URL :
HOpMaTUBHO-NIDaBOBLIE AOKYMEHTD (fipi.ru) (mara oOpalueHUsA 04.04.2024)

13. ITpuxa3 MUHIPOCBELIECHN Poccun, Pocobpranzopa Ne 189/1513 ot 07.11.2018 . «O6
yTBepkaeHny  Ilopsaka  MPOBENCHH rOCYapCTBEHHOM — WTOrOBOM  arTecTalun Mo
06pa30BaTeIbHBIM IPOrPAMMaM OCHOBHOTO obero obpasosatmsy URL | HOpMaTBHO NIRABOBLIC

noxymeHTbl (fipi.ru) (naTa obparueHus 04.04.2024)

JIutepartypa:
OcHoOBHas aUTEepaTypa

e EIM-2024. Xumust TUMOBbIE 5K3aMEHALNMOHHbIC BAPUAHTLI. 30 papuantos / ITon pen.
JLIO. Jlobporuna. — M. Usnatensctso «HaumoHanpHOe OOpa3OBaHUEY, 2023. -
(EI'2-2024. OUITH-1mKoe)

e EID. Xumus, TeMaTH4ecKuit COOPHHK sananuit / Ion pen., JIO. HoGporuHa — M.
Usnatenscrso «HanuoHanpHOe 00pasoBanuey, 2024. — (ET'D. ®UITH-uikose)

e EI 2024. XuMust: TPEHUPOBOYHbIE IK3aAMEHALMOHHbIC sananus/ Mensenes FO.H. - M.

Dxemo, 2023

e Tecrosbie 3ananmst OI'D no xumuu 2024, 10 papuantos/ JL.FO. lobpoTu, M.I'. CnactuHa
 1p.

e THUA-2024. Xumust: THIOBbIE 3K3aMEHALMOHHbIE BAPHAHTDL. 10 sapuantos / Ilox pen.
JLIO. [obporuna, M.I. CuacTunoit. — M. HWsnarensctso «HaunoHanbHO®

obpaszosanue», 2023. — (TNA-2024. OUITH-1uK0€)
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e THUA-2024. Xumus: TUMOBbIE 3K3aMeHaLMOHHbIe BapuaHTbl: 30 BapuanTos / Ion pen.
0. JHo6porusa, MI. Cuactunoit. — M. HsnatenecTso «HauunonanbHoe
o6pasosanue», 2023. — (THA-2024. GUITH-wkoe)

JlorioTHUTEbHAS INTEPATY P

1. JOynaes C.@., Xwmypxo I'Il, Kabanosa EI', Kasakosa E ®., Kysneuos B.H,
®wmmnosa C.E., Suenko A.B. Bonpocs! 1 3anauu 1o obwieil 1 HeOpraHU4eckoi xumui. — M.:
KHwkHblH 10M « YHUBEpcuTeT», 2016.

2. Ky3bMeHKo HE., Epémun B B., ITonkos B.A. Havana xumun 1Jis MOCTy AKX B
By3bl. — M.: JlaGoparopus 3Hanui, 2021.

3. Ceuranbko U.B., Kucun B.B., Uypano C.C. CTaHmapTHbIe aJrOpPUTMbl PELIEHUA
HECTAHJAPTHBIX XMMHYECKMX 3amad: Yuel. mocoOue Isist TMOArOTOBKM K  OJMMIIHAfaM
IIKOJbHUKOB 1O XuMuu. — M. Xumunueckuii ¢paxynsrer MI'Y um. M. B. Jlomonocosa;, M.
Boicuuii xumuaeckuii kowtemk PAH; M.: M31aTenbeTBO QU3NKO-MAaTEMATHYECKOH JIMTEPATY Phl
(OPU3SMATIJINT), 2012.

4. Xumust: yray6nénnbiit kype nonrorokn k EI'D /B. B. Epemun, P. JI. Antnmu, A. A.
Jlposnos, E. B. Kapriosa, O. H. Prikosa. — Mocksa : Okemo, 2020, — 608 ¢. — (CnpaBOYHHUK
JUIS CTapIIEKIACCHIKOB U a0UTyPUEHTOB).

5. 100 6a10B 1o xuMuK. TeopHs ¥ IpakTUKa. 3a1adu U ypakHeHus | yueGHoe nocodue /
U. 10. Benasus [u ap.] ; non pen. B. B. Herpe6euxoro. W Onextpon. n3n. W M. : Jlaboparopus
3HaHuH, 2021

DJIeKTPOHHbIE 00y4aloliHe MATEPHAJIbI

HNuTepHeT-pecypcenbl
1. JemoBepcuu, cnieuuduxanuy, konuduxaroper EI'D URL : Lemosepcuu, cneundiikaimm,

konnbukatops! (fini.ru) (aara obpamenns 04.04.2024)
2. Jemosepcuy, cneundukauun, koguduxaropet OI'D URL © [Lemosepcun, cieuydyikat,

Koaudukatopst (fipi.ru) (zara obpawmenus 04.04.2024).

3 Usmenenns B KUM EID 2024 roma URL : /[lemosepcuu, crieunpukariiu
xomudukarops! (fipi.ru) (nata obparmenust 04.04.2024).

4.000 «IlIxonbuslii Gopmar» URL : http://schoolformat.edusite.ru/p26aal.html- (nara
ob6pawenus 04.04.2024).

5. «Pemry ETO» URL : https://bio-ege.sdamgia.ru/ (nara obpawenms 04.04.2024).

6. DenepanbHbIA MHCTUTYT mexarormdeckux usmepenuit URL hitp/Mipi.ru/ege-1-
ove-11/demoversii-specifikacii-kodifikatoryhttp://www.fipi.ru (04.04.2024).

7. ®T'Y «Penepaneublit nentp tectuposanms» URL :  hitp//www.rustest.iu. (aara
obpawenus 04.04.2024).

8. ®enepanbHas ciyxkba 1o Hagsopy B chepe obpasosanmsi u Haykn URL
http://www.obrnadzor.gov.ru (aara obpawmenus 04.04.2024).

9 OdunmanbHbIH HHPOPMALMOHHBIH nopTan Exuroro rocy napcrseHHoOro sksamena URL :
http://www]1 ege.edu.ru. (nara obpamenus 04.04.2024).

15. LleHTp OLEHKM KauecTBa 0OpasoBaHus MHCTHTYTa CONEPIKAHMs U METONOB 00y IeHHS
PAO URL : http://www.centeroko ru. (nara obpamenns 04.04.2024).
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4.2.MaTepuaJbHO-TEXHHUECKHE YCJI0BHS PEATH3AUHH NPOrpaMmbl

Peanu3anus nporpaMMsl TpeOyeT HaJUUKs:
-06opymoBaHHOTO y4ueGHOro kabuxera ¢ pabOdYMMHM MECTaMHM IO  KOJUHECTBY

06y HaroLXcsi, paboIMM MECTOM MPEronaBaTes, J0CKON A 3arHCeH;
-TeXHHYECKHX CPEACTB OOyUeHUs: MyJIbTUMENNA-NPOCKTOP C SKPaHOM, KOMMPOBA/IbHAs

TEXHHKA.

L‘Il/leHOBa [NlognucaHo undpoBoun
nognuncbto: YMKyHoOBa

raJ'II/IHa [anHa KOHCTaHTMHOBHaA

Hata: 2026.09.30 16:11:29
KOHCTAHTUHOBHA 3100
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