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1. OBIIASA XAPAKTEPHUCTHKA IMPOI'PAMMBI

1.1 Ha3navenne nporpaMmal

HonomuurensHas  of0meoOpazoBaTensHas  mporpaMmMa —  JOOMONHMTENbHASA
ob6meobpa3oBarensHas (00mepa3BuBalomas) MporpaMMa «3UMHAA IIOATOTOBKA II0 XHMHH.
Nel» (11 xmacc) HampaBneHa Ha YHOBIETBODEHME OGPas’OBATENBHEIX moTpe6GHOCTEH
obygartompixcs B IUIaHe MOATOTOBKH K Edumnomy I'ocyoapcmeennomy Oxsameny (EI'J) mo
xumuu. I[IporpamMma npeaHasHadeHa mia ofydgarommxcs 16-18 ser. Ilporpamma mosBoiser
ofydalomuMcs  LEJCHANPABICHHO HMCIONB30BaTh MaTepuaisl MporpaMMel H  (GopMar
00yJeHHd KaK AONOJHMTENBHYIO IOATOTOBKY K IOCYAapCTBEHHOM HTOroBOH aTTeCTalliM B
dbopmare Edunozo I'ocydapcmeennozo Sxzamena (EI'J) no npenMery «Xumusay.
AKTyaasHOCTh, B coBpemeHHOM OOmIECTBE Ha TEPENHHWIl IUIaH BEIABHTAIOTCA MPOGIEMEI
YCMEIHOrO IIOCTYIUICHMA BBITYCKHAKOB B BHICIIHE Y4deOHEIC 3aBElCHMA, ITOITOMY
JOTOHHTENbHAA MTOATOTOBKA K NOCYAApCTBEHHOM HTOTOBO# aTTecTamuu B opmare Eourozo
T'ocydapcmesennozo Oxsamena (EI'D) mo mpenMery «Xumusa» oTBedaeT mHOTPEGHOCTAM
IIKOJLHUKOB M HX pOxuTeNeil. AHaM3 AETCKO-POOHMTENILCKOTO CIPOCa Ha AHAIOTHYHEIC
NONOIHUTENbHEIE 06pa3oBaTeNbHEIE IPOrPaMMEI B JAHHOM BHJE JEATEILHOCTH MIOKa3all, ITO
KOJIMIECTBO AETEH, BOCIIONB30BABIIMXCS JOMOIHUTENLHOH MOATOTOBKOH K TOCyAapCTBEHHOH
UTOrOBOM arTecranuu B Gopmare Edunozo T'ocydapcmeennozo Oxsamena (EI3) pactér ¢
KaKOsIM rofoM. JlaHHEIA KypC MO3BOJMT YYallMMCH YCHNEMHO MOATOTOBHTHECA K
TOCYZIapCTBEHHOH HTOrOBOM aTTeCTalH. Coneprkanue Kypca OIMHPAETCs Ha 3HAHHA, YMEHUA
¥ HABEIKM YYalIMXCA CTapIIMX KIacCoB, C)OPMHPOBAaHHBIC B OCHOBHOHM IIKOJE, a TaKKe
MPENNONaraeT ACTAIM3alMI0 TEOPETHIECKOr0 MaTepuaia, 9YTo MO3BONMT CGOpMHUpOBATH
NpaKTHYeCKHe HABBIKH A1 BEIIONHEHUSA TECTOBHIX 3ajaHuit Ha Edunom I'ocyoapcmeennom
Ixsamene (EI'J). Hapsamy ¢ 3TAM, KypC AACT BHITYCKHMKAM MOHOE IIOHUMAHHIE POAU XuMUU
8 COBDEMEHHOU ecmecmeeHHO-HAy4HOU KapmuHe Mupa, nomMozaem UCnOnb306amb 6

NOBCEOHEBHO JCUSHU XUMULECKUE SHAHUA U YMEHUA ONA PEUIEHUs NPAKMUYECKUX 3a0aY.

1.2 HopMaTHBHBIE JOKYMEHTbI, perjiaMeHTHpYyIomue pa3paboTky mporpaMmMbl
- denepambHENA 3akoH Poccniickoit ®enepamu ot 29 aexabps 2012 rona Ne 273 — @3 «O6
obpasopannu B Poccuiickoii Denepamum»;
- Ipukas Munucrepersa npocsemenys PO or 27 moms 2022 1. N 629 «O6 yrBepkAeHHH
IMopsaxa opraHMsanMM ¥ OCYIIECTBICHHSA 0Opa3’oBaTeNBHOA  ACATCNLHOCTH MO

JONOJIHUTCIBHEIM 06me06p63033TCJIBHBM TIIporpaMMam»;



- [TocranoBnerue [1aBHOrO roCyapcTBeHHOrO caHuTapHoro Bpada P® or 28 cenrsbpsa 2020
. Ne 28 «06  yrBepxmenun  camumrapusix npasun  CIT  2.4.3648-20
"CaHHUTapHO-3INIEMUOIOTHIECKHE TPeOOBaHUA K OPraHU3allMAM BOCIMTAHHA M 00ydeHus,
OTABIXA M O3OPOBJICHHA AETEH U MOJIOAEIKI;

- Crparerus passutua BocmuTanusi B Poccuiickoit @enepamun Ha nepuox no 2025 roxa,
YTBEpXIEHHOH pacriopmkenneM IIpasurenscrsa PO ot 29 mast 2015 . Ne 996-p;

- Pacnopsxerne IIpasuremsctBa PD or 31 mapra 2022 r. Ne 678-p O6 yTBepIeHMH
KoHNenmMy pasBUTHA OOHONHMTENBHOrO oOpasoBamua jgereit a0 2030 r u mnaHa
MEPOIIPHATHH IO €€ peaTu3alyu;

- 3axon Pecry6maxu Tarapcran or 22 urons 2013 roxa Ne 68-3PT «O6 o6pasopanum» (B pen.
3axonoB PT or 23.07.2014 Ne 61-3PT, ot 16.03.2015 Ne 14-3PT, or 08.10.2015 Ne 76-3PT,
ot 06.07.2016 Ne 54-3PT, ot 17.11.2016 Ne 84-3PT);

- VeTaB 9acTHOrO yUpexaeHHs JOMOIHATENbHOTO 06pasosaHus «OHIaiH-IIKOMa IOATOTOBKH
K ak3aMmeHaM « YMHAJS ITKOJIA». |

2. IIEJIA ¥ 3ATAYHA ITPOT'PAMMBI

2.1 Iens ofyuemnss mo mnporpamme. COBEPIICHCTBOBAHHE ITPHOGPETEHHBIX
yYaIUMKCS 3HaHKH, (OPMHpOBaHHE KIIOYEBHIX XHMHYIECKUX KOMIIETCHIMI W NMOHMMAaHHE
PONM M 3HAYEHHA XMMHM CPEfH JPYTHX HAyK O NMPHUPOAE, Pa3BUTHE HABLIKOB JIOTHIECCKOIO
MBIIUIEHMS, PacIIMPEHHE Kpyro3opa IIKONLHHKOB, BOCIMTaHHE CaMOCTOATEIBRHOCTH B
pa6oTe, NOATOTOBKA CTApIICKIACCHMKOB K BHITOJIHEHHIO 3aaHMi 5K3aMEHALMOHHO!H paGoTH!
Ha Gojlee BBICOKOM KadeCTBEHHOM YpOBHE, (JOpMMpOBAHME YCTOHYMBHIX MPaKTHIECKHX
HABBIKOB BHINOIHCHHA TECTOBIX 3aJaHMi H THIIOBHIX M KOMOMHMPOBaHHBLIX PaCUCTHBIX 3a/a9

B paMKaX NOATOTOBKHU K Edunomy T'ocydapcmeennomy Sxsameny (EI'D).

2.2 3apaqm Kypca:
Y3HATDb:
— OCHOBBI TEOPETHYECKOH XUMMUH;
— mpeaMeT XMMHM, MECTO XHMHH B €CTECTBO3HAHAH;
— BaKHeHIIMe XMMMYECKHe MOHATHSA: BEIIECTBO, XMMHYECKHH SIIEMEHT, aTOM, MOJIEKyYIa,
Macca aToMOB M MOJEKYJ, HOH, PaJWKal, aUIOTPONHMA, HyKIHIAH M H30TONEI, aTOMHBIC
opGHTaNy, XUMHUYECKas CBA3b, AIEKTPOOTPHIIATENBHOCTD, BAICHTHOCTD, CTENICHb OKHCICHHS,

ruGpuamsamus opbuTaiei, MPOCTPaHCTBEHHOE CTPOCHHE MOJEKYN, MOJb, MOJLIpHAs Macca,

4



MOJIApHBIA 00bEM, BEIIECTBA MOJIEKYISIPHOTO M HEMOJICKYIAPHOTO CTPOCHHMS, KOMIUIEKCHBIE
COeNMHEHNA, EKTPONUTHIEeCKass NUCCOIMAIMSA, KHCIOTHO-OCHOBHHIE PEaKIHH B BORHEIX
pacTBopax, rMApONHN3, OKHCICHHE M BOCCTAHOBIEHHE, 3JICKTPOJIH3, CKOPOCTH XHMHYECKOH
peaknuH, TeIUIoBO# 3(QdeKkT peakmpm, XMMHIECKOE DPaBHOBECHE, YIVIEPONHEIH CKeJeT,
(GyHKUMOHAIBHAA IPYTINa, TOMOJIOTHA, CTPYKTYPHAas H IIPOCTPAHCTBEHHAs H30MEPH,

— OCHOBHEIE THITH pPeakiHii B HEOPraHWIeCKOH H OPraHMIeCKOH XHMHH,

— OCHOBHEIE 3aKOHBl XHMHH: 3aKOH COXPaHEHHs MacChl BEIECTB, NEPHOAMIECKHH 3aKOH,
3aKOH IIOCTOSHCTBA COCTaBa, 3akoH ABOrajpo;

— OCHOBHEIE TEOPHMM XHMHM: CTPOCHMA aroMa, XMMHYCCKOH CBA3H, JNEKTPOMUTHICCKOH
JUCCOMHMALNH, CTPOCHHA OPraHNIECKHX COSTMHEHHIH;

— KIIaCCH(HMKAIMIO M HOMEHKJIATYPY HeOPraHHIECKUX H OPTaHMIECKHX COCTHEHHIHA,

. — BemeCTBa X MaTepHalbl, MIMPOKO HCIIONE3YEMEIC B IIPAKTHKE;

— cnenu$UKy HOPMATUBHEIX aKTOB M KOHTPONbHO-H3MEPHTENLHEIX MaTepHanoB Ha EI'D mo
XMMHH.

HayuuTtncs:

— 060CHOBEIBATh XMMHYECKHE U (PU3UIECKHE CBOHCTBA BEIECTB;

— Ha3hIBATh H3yYEeHHEIE BEMECTBA II0 «TPHBHAIBLHOM M MEXTyHAPOIHO! HOMEHKIIAType;

— ONpeNeNsTh: BAJICHTHOCTD ¥ CTENECHb OKHCICHHA XHUMHIECKHX 3IEMEHTOB, 3apAN HOHA, THII
XAMHYECKO# CBA3H, IPOCTPAHCTBEHHOE CTPOCHHE MONCKYN, THII KPHCTaLIMIECKOH
pEIIETKH, XapakTep Cpedsl B BOJHBIX pAacTBOpaX, OKHCIWTENb H BOCCTAHOBHTEID,
HalpaBleHAe CMEIMICHHd DABHOBECHS IOA BIMAHMEM pPaslMIHBIX (aKTOpOB, M3OMEDHI H
TOMOJIOTH, HPHHAUIEXHOCTh BEMIECTB K PasiMMHBEIM KIacCaM OPraHHYECKUX COEAMHCHHH,
THIIBI PeaKiiiit B HEOPTAaHHIECKON ¥ OPraHUIECKOH XIMUH,

— XapaKTEpH30BaTh: S-, P- ¥ d- 3EMEHTH MO MX IONOXKEHUIO B INEPHOAMYCCKOH CHCTEME
JI.W1.Menneneesa; o0mme XMMUIECKHE CBOHCTBA METAJIOB, HEMETA/UIOB, OCHOBHEIX KJIacCOB
HEOPTAHWUECKHX COENWHEHMH; CTPOCHME H CBOMCTBA OpPraHMYECKMX  COCAWHEHHH
(YT7IeBOXOpONOB, CIKPTOB, (GEHONOB, AMBAETHIOB M KETOHOB, KaPGOHOBRIX KHCIIOT, aMHHOB,
aMHMHOKHCIIOT ¥ YITIEBOJIOB);

— OOBACHATH: 3aBHCHMOCTD CBOMCTB XMMHYECKOTO /IEMEHTa B 06pa30BaHHBIX M BEMECTB OT
MONOKEHMS. B Tepromuueckod cucreme J.J.Mengeneepa; 3aBHCHMOCTb CBOMCTB
HEOPraHHIECKHX COSAMHEHMIl OT X COCTaBa M CTPOEHHS; PHPOAY U Crocobs! 0GpasoBarms
XMMMYECKOH CBA3M, 3aBUCHMOCTb CKOPOCTH XHMHIECKOH PEaKIMH OT PasNIMIHbIX (aKkTopos;

PEeaKIMOHHO CII0COGHOCTH OPraHWIECKHX COSAMHEHHH OT CTPOCHHA MX MOJIEKYT;



— BBHINONHATh XMMHYECKHH JKCIEPHMEHT: [0 MOMYYEHHIO M PACHO3HABAHHIO BaKHEHINMX
HEOPTaHMYIECKHX M OpPraHMYEeCKHX COCQMHCHMI C yd&ToM NpHOOPETEHHBIX 3HAHHH O
npasuiax GesomacHoif paGoTH ¢ BemecTBaMH B Jaboparopuu u B GEITY;

— [IPOBOAHUTE PacdeTsi 10 XUMIIECKHM (HOpMyIlaM H YPaBHEHHAM PEaKIIui;

— apryMEHTHpOBaTh COBCTBEHHOE MHEHHE Ha OCHOBE MOTy4Y€HHbIX XUMHUYECKHMX 3HAHHM;

—  CO3HaTeNBHO  BHIOMpars  DpaBWIBHBIE OTBETHI B TECTOBRIX  3aJlaHMAX
KOHTPOJIHO-M3MEPUTENBHBIX MaTEPHAIIOB.

Osiagers:

— OCHOBHEIMH XMMMY€CKAMH ITOHATHAMH U AcOHHIIUAMY;

— XMMMYECKOH KOMIIETEHIIMEH BEITYCKHHUKOB IIPH BBHIIONMHEHHH YacTH C 5K3aMeHalMOHHOM
paGoTEl.

— mpouHoi 6a30# yMEHMI DO CHCTeMaTH3aLMH Pa3Hoo0pasHOH XHMIIecKol HHbopManyy.

2.3 Kareropus 06y4al0muxcs: mporpaMMa npefHasHadeHa I yJamuxcs 16-18 ner

(yuawuxca 11 knacca).

2.4. HopMaTnBHBIH CpPOK OCBOeHHs mporpammbl: 4 Henemn (16 akagemmdecKux
9acoB).

2.5 ®opma ofydeHns: ouHad, C MPUMEHEHHMEM AHCTAHIMOHHEIX 00pa3oBaTeNbHEIX

TEXHOJIOTHii ¥ 3IEKTPOHHOTO 00ydeHUS.

2.6 MopMBI NPOBEXEHAs 3AHATHIL; IPYIIOBad WM HHIMBUIyaTbHas pabora; pabota
c am*épcrcnmx 3aZaHHAMM JUIs TOATOTOBKM K D3K3aMEHY, M3YYeHHE CONepXKaHui H
NpUMeHeHUs OOMECTBEHHBIX ()akTOB B KOHKPETHBIX TEKCTaX, OTBETH HA IIOCTABIICHHBIC
BOITPOCH! KaK Pe3yNETaT CaMOCTOATEILHOIO PEMEH)s MPEAMETHEIX 3a/iad M aHAH3a JaHHbIX,
pelIeHue TECTOB 0 THITYy 5K3aMeHa B OTPaHHYEHHOE BpeMs, HAIMMCAHHUE OTBETOB HA 3a/laHUA

BTOpO#f HYacTH B COOTBETCTBHM ¢ TpeGoBammsMu Enmmoro I'ocymapcTBeHHOrO JK3aMeHa

(EID).

3. INTAHAPYEMBIE PE3YJIBTATBI OBYYEHWU

B pesynsTate H3y4eHHA Kypca ydalnecs JODKHE
3narp:

— OCHOBHI TﬁOpe’[‘H‘IeCKOﬁ XMHH,



~ MpeaMeT XMMMH, MECTO XHMHH B €CTECTBO3HAHNH;

— BaKHEHIIHE XMMMYECKHE IOHATHSA: BEIIECTBO, XHMHYECKHIt AJIEMEHT, aToM, MOJIEKya,
Macca aTOMOB H MOJIEKY, MOH, PaJHMKaJ, aJUIOTPONHsA, HYKINIL H H30TOIL, aTOMHEIC
opOHTaIH, XUMHYECKasA CBA3b, ANEKTPOOTPULIATEHOCTD, BAJIEHTHOCTH, CTEIIEHb OKHCIICHHA,
rubpuansanus opOuTaNeif, MPOCTPaHCTBEHHOE CTPOCHHE MOJIEKYI, MOJIb, MOJIIpHAA Macca,
MOJISpHBIA 06BbeM, BEIECTBA MONEKYIAPHOTO ¥ HEMOJIEKYJIAPHOTO CTPOEHHA, KOMILICKCHEIE
COCIMHEHMA, SIEKTPONTHTHIECKAs IUCCONMAIMA, KMCIOTHO-OCHOBHEIE PEaKIMH B BONHBIX
PacTBOpax, TMAPONHM3, OKHCICHHE H BOCCTAHOBJIEHWe, 3IEKTPOIM3, CKOPOCTh XUMHYIECKOH
peaKuuy, TernoBoi 5(dekT peaknum, XMMHYECKOE DABHOBECHE, YIIEPOLHBIA CKEINeT,
¢byHKIHOHANEHAA TPYIINa, TOMONOTHA, CTPYKTYPHAas ¥ MPOCTPaHCTBEHHAA H30MEPH;

— OCHOBHEIE THITH peaKiuii B HEOpraHWIeCKoH ¥ OpraHH4ecKoi XHMHH,

— OCHOBHEIE 33KOHBl XHMHHM: 3aKOH COXDAHEHHs MaccChl BEINECTB, NEPHOAMYECKHH 3aKOH,
3aKOH ITOCTOSTHCTBA COCTaBa, 3aKOH ABOranpo;

— OCHOBHEIE TEODHHM XHMHH: CTPOEHHA aTOMa, XMMHYECKOH CBA3H, JNEKTPOIMTHICCKOH
JHMCCOLHALIMY, CTPOCHHA OPraHWYECKHX COCIVHEHHIA;

— K1accH(HKAIMIO ¥ HOMEHKIIATYPY HEOPTaHMIECKHX M OPraHMYEeCKUX COEAUHEHHUIH;

— BEMIECTBa H MaTepHAILI, MIMPOKO HCIONB3YEMEIE B IPAKTHKE;

— cnemuUKy HOPMATHBHEIX AKTOB H KOHTPONbHO-M3MEPHTENBHEIX MarepuanoB Ha ET'D mo

— 060CHOBEIBaTh XHMHYECKHE M HU3HIECKHE CBOHCTBA BEIIECTB,

— Ha3bIBATh H3YYCHHEIE BEMECTBA 110 «TPHBHAILHON» M MEXAYHApOAHOH HOMEHKIIATYPE;

— ONpeJEeNsTh: BAJICHTHOCTS H CTENEHb OKHCIICHHUA XUMHIECKHX 3IEMECHTOB, 3apAJ HOHA, THII
XMMHYECKOH CBfA3M, NpPOCTPAHCTBEHHOE CTPOCHHE MOJNEKYN, THN KPUCTAJUIMIECKOH
pEIIETKH, XapaKTep Cpeb! B BOAHBIX pAacTBOPaX, OKHCIHWTENb H BOCCTAHOBHTEID,
HANpABICHUE CMEIICHMA DABHOBECHS IOX BIHMAHHEM DPasIMIHBIX (PaKTOPOB, H3OMEpHI H
TOMOJIOTH, PHHAIEKHOCTh BEMECTB K PAsIM4HBIM KJIACCaM OPraHWECKHMX COEAMHCHHIA,
THIIH peaKIuil B HEOPraHMIECKOH W OPraHMIECKOH XHMHUH,;

— XapaKTepH30BarTh: §-, p- U d- 3JIEMEHTH! [0 HX IONOXCHHIO B TIEPHOIMYECKON CHCTEMe
JI.A.MenpeneeBa; o6mme XMMIIECKHE CBOMCTBA METAJLIOB, HEMETAILIOB, OCHOBHEIX KJIaCCOB
HEOPraHUIECKUX COCNUHEHMIl, CTPOGHHE H CBOICTBA OpPraHWYeCKHX  COGIWHEHMi
(YTIIeBOOPOZIOB, CIHPTOB, ()EHONOB, AIBAETHAOB H KETOHOB, KapGOHOBBIX KHCIIOT, aMHHOB,

aMMHOKMCIIOT U YIJICBOIOB);



— OOBACHATB: 3aBUCHMOCTh CBOMCTB XMMHYECKOIO JIEMEHTA M 06pa3s0BaHHEIX MM BEINECTB OT
NONOKEHHA B mepHoaMdeckoit cucreme J[[.JI.MenneneeBa; 3aBHCHMOCTH CBOHCTB
HEOPraHWIeCKUX COEJMHEHHI OT UX COCTaBa U CTPOSHH; NPHPOAY H COocoOkI 06pa3oBaHus
XMMHYECKOH CBA3H; 3aBUCHMOCTh CKOPOCTH XHMHYECKOH PEeaKIMu OT Pa3iIMIHEIX (haKTOpOB;
PEaKIHOHHO# CIOCOOHOCTH OPraHMYECKHX COEAMHEHHH OT CTPOCHHA HX MOJIEKYI;

— BBHIIIONHATh XHMHIECKMI{ SKCIIEPHMEHT: MO IOIYYeHHIO H PACHO3HABAHHIO BayKHEHIIMX
HEOPraHHM4eCKMX M OpPTraHMYeCKHX COENHHEHHH C yd€TOM IpPHOOPETEHHEIX 3HAaHMH O
npaBwiax 6esonacHoil paGoTH C BemecTBaMH B J1abopaTopHu u B OEITY;

— IPOBOHTH pacdeThl 10 XHMUIECKAM (OPMyNIaM H YPaBHEHHSM peaKIlii;

— apryMeHTHpOBaTh COOCTBEHHOE MHEHHE Ha OCHOBE TONTYICHHBIX XMMHIECKHX 3HAHHUM;

—  CO3HAaTeNbHO  BRHIOHMpPaTh  NpaBWIbBHEIE OTBETHl B TECTOBBIX  3aJaHHAX
KOHTPOJIbHO-H3MEPHUTENBHBIX MaTEPHAIIOB.

Bnanern:

— OCHOBHEIMH XMMH9ECKHMH IIOHATHAMA U Je)HHAMAMY,;

— XMMHYECKOM KOMIICTEHIHEH BHITYCKHHKOB IIPH BHINONHEHHH dacT C 3K3aMEHAMOHHOM
paboThL.

— mpouHo#i 6230# YMEHHUH 110 CHCTeMaTH3aUMH pa3Hoo6pasHOH XHMIIecKoi HHpopMarm.

4. VYEFHBIA ILTAH
Oceoenue npozpammul peanusyemcs 8 Credyloujux gopmax:
- TEOpETHUECKHUE 3aHATHS — CAMOCTOATE/IFHOE H3ydeHHe y4e6HO-METOMMIECKOro MaTeprana
(KOHCIIEKT JIEKIMiA), pa3sMENIEHHOrO B MOAYISIX Kypca M IIPOCMOTD BHAEO3AITMCEH JIEKIUH,
PACTIONOXKEHHEIE Ha aJaITTHBHOMN 06pasoBarensHOl miardopme hitps:/umschool.net;
- MPaKTHYECKHE 3aHATHS — CAMOCTOsATeNbHas NpopaboTka METOAUIECKIX MaTePHATIOB
(KOHCIIEKTa NEKIWit) U MPOXOXKAEHHe 3aJaHMi B pabodmx TeTpajdx, MPe[CTaBICHHBIX Ha
aJlanTHBHOM 06pasoBarenbHOM wiardopme hj;tps,.[Lumsghg_oLngt,
- MpoMeXyToqIHas (BHIOMHEHHE AOMAIIHIX 3a/JaHus).

TpymoeMkoCTh AWCHMIUIAH MOPOTPaMMBEl  ONpPENENseTcd C YUCTOM BpPEMEHH,
3aTpadMBAacMOr0 Ha NPOCMOTD JEKIMI B 3aMHMCH, BBUIONHCHWE MPaKTHIECKHX 3alaHuii,
H3ydeHHe Y4eGHO-METONMIECKHX MarepualoB K NpOrpaMme, BLINONHEHHE 3aJlaHHH Mo
OpOMEXXyTO4HOM arrecTamud. IIpH onpegeneHMM TPYAOCMKOCTH TaKKe YIMTHIBACTCH
CIIO)KHOCTh OCBAaMBacMOM TEMHI, CpemgHee KOMMYECTBO BPEMEHH, 3aTpagnBacMoro
o6ydJalomuMcsi Ha OCBOEHHE NHCIMIUIMH HCXOAf M3 KONMYECCTBA CHMBOIOB B TEKCTC M

CIIOKHOCTH 3aAaHHEIX 3aJaHuiA.



KoHcynsraums ofydarompuxcsi B popMare BOIPOC-OTBET MPOBOAMTCSA BO BHEydeOHOE
BpeMA 3a paMKaMH paclucaHus yIeOHBIX 3aHATHIA IO IPEIBapHTEILHOMY COITIACOBAHMIO C

HCIOJB30BAaHHUEM CPCACTB Icomvxyumcaunﬁ

Dopmbl
OpraHn3amuu
3aHATHH
Obman | (¢ ypumenennem ®opma
-Th
HaumeHnoBanue MOayJIeH Tp(yn 30 = I0T) HIPOBEPKHA
aK.
aacs) Teopern | Tpakts 3HAHAH/aK.q
JecKHe | vecKme
3aHATHA | 3aHATHHA
(ak.9) (ak.m)
Kak 3aHMMAarscsa Ha Kypce 3UMHIA MOATOTOBKA? 0,5 0,5 — —_
MaremaTHKa nepBoi 9acTi 15,5 — 10 TecTupoBanne/5,5
Hroro 16 0,5 10 5,5




5. KAJIJEHJAPHBIHA YYEBHBIA I'PA®HK HA 2024-2025 rr.

Iepnon o0yyenun (KoJIH1ECTBO

O6mas TpyA-Th Yposenn 6cBOCHHS Heenb)
Ne o HanMeHOBaHHE TeMBI
(ax. 9acni) TeMBbI
1 2 3 4

L. Kak BEDKATh MAKCHMYM M3 3HMHEH TIOATOTOBKH? 0,5 Gazosblii 0,5
2. 3amanme Ne26. MaccoBas H05s BEMIECTBA B pacTBOpE 2,5 6a3soBblit 2,5
3. 3apanme Ne27. Ternosoit addek peaxim 2 6azoB1i 2
4. PacaeThl 0 YPaBHEHHIO PEAKIH 2,5 Gasossiii 2,5
5. 3ananue Ne23. PacueT mo ypaBHeHHMIO 06paTHMOil peakiMi 24 6asosbiit 24
6. 3aganme Ne28. BRIXoa MPOAYKTa peaKiMy U IPUMECH 3,1 6a3oBBIit 3,1
7. Ipaxrrxa mo 3aga9am 3 GasoBsiid 3

Hroro 16 6azoBIi 5 2,5 55 3
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6. PABOYHE ITPOT'PAMMBI MO YJIER
6.1. PABOYAS IPOTPAMMA MOIYJIA Nel «KAK 3AHAMATBCS HA KYPCE
3AMHSSA IOATOTOBKA?»

Y9e0HO-TeMaTHIeCKoe IUIaHUPOBAHHE

®opmeI
OpraHM3amnn
3aHATHH
" . ) Obwas | (o ypumenennem ®opma
° auMeHOBaHHe MoxyJei -Th
Ay TpYA 30 u JIOT) mpoBepKE
on AHCHMILIME (ak. ¥/
qacki) Teopern | IlpaxkTn SHAHHH/AK.H
YecKHe | deckHe
33HATHSA | 3aHATASA
(ax.q) (ak.q)
0,5 0,5 -
Kak BEDKAaTh MaKCHMYM H3 3UMHEH
0,5 0,5 - -
MOATOTOBKH?
Htoro 0,5 0,5 - -

TpyaoeMKOCTh JUCLMILTHH MOYIIA ONpPEAEIeTCA C YY4ETOM BPEMEHH,
3aTpaYABaEMOro Ha MPOCMOTP JIEKIHiA B 3allMCH, BHINIOJIHEHHE IIPAaKTHIECKUX 3a/IaHHH,
H3y9eHHe YI4eOHO-METOANYECKIUX MaTepHalIoB Kk mporpamme. IIpy onpeneneHmu
TPYZOEMKOCTH YIUTHIBAETCA CIIOXHOCTh OCBauBaeMOH TEMBI, CpeIHEE KOJIMIECTBO BpEMEHH,
3aTpauyMBaeMoro o0yJaronmMcs Ha OCBOCHHE JUCIHILIMH HCXO/A U3 KOJIMYECTBAa CHMBOJIOB B

TEKCTC H CI0XKHOCTH NPAKTHICCKHAX 3aJaHMiA.

Vpok 1. Kak BLIKaTHL MAKCHMYM U3 3UMHEil IOATOTOBKHA?
JumaTenabHocTh: 0,5 ak.4.
KpaTtkoe cogepaxanne: 3HaKOMCTBO YICHHKA ¢ COAEpXKaHHEM Kypca.

TeopeTHuecKas 9acTh (TpyRoeMKocTh — 0,5 aK.d.): MPOBOAUTCS B opMe CaMOCTOATENLHOTO
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O3HAKOMIJICHHA C y‘ICGHO-MCTOlIPI‘ICOKKMH MmarepHalaMi 1 BHICOJICKIHEH, PasMCIICHHBIMH

Ha ajilaniTuBHO# 06pa3oBarenbHO# mwatdopme https://umschool.net.

6.2. PABOYAS IIPOI'PAMMA MOJYJIS Ne2 <MATEMATHKA ITEPBO YACTH»

Y4e6HO-TeMaTHIECKOE TUIAHHPOBAHHE

Dopmbl
Opranu3annu
3aHATHH
(c npaMenenneM
Obmasn
30 1 10T) ®opma
Ne HanMeHnoBaHHE MOTYJICH TPYA-Th
OBEpPKH
on AHCHAILINE (ax. Hpaxr npoRep
qach) TeopeTH | HYeCKH SHAHWi/aK.q
YecKHe e
3aHATHA | 3aHATH
(ak.1) |
15,5 —
1. 3apanue Ne26. MaccoBas nons 25 . 2 Tecuposanue/0,5
BEIECTBA B PacTBOpE
2. 3a1_1a1=me Ne27. TemnoBoit 3dpdexr 2 . 1 TecTuposanme/1
peaxImi
3. PacueTs! 110 YpaBHEHHIO peaKIHH 2,5 — 1,5 TecTuponanue/1
4. 3aganue Ne23. Pac:xe'r 10 YPaBHCHHIO 24 . 1.4 Tecraposanme/1
oOparnmoit peakipn
5. Sanarme Ne28. Brrxox nporyxra 3,1 — 2,1 Tectrposanue/1
peaKLHy ¥ IpUMECH
6. IpakxTuka no 3aga4am 3 — 2 TectnpoBanue/1
Hroro 15,5 — 10 5,5

TpyIoeMKOCTh AUCLMIUTHH MOIYIIS ONPEAEIIACTCS C y4eTOM BPEMEHH,

3aTPavHBAEMOTO Ha POCMOTP JIEKIHii B 3alICH, BHINOIHEHHE MPAKTHIECKHX 3aaHuH,
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n3ydeHue ydeGHO-MeTOAMIEeCKHX MaTepHualIoB K nmporpamme. IIpu onpenenernn
TPYAOEMKOCTH YIHTHIBA€TCA CIIOKHOCTh OCBaHBAEMOMH TEMEI, CpefHee KOJIMIECTBO BPEMEHH,
3aTpauyMBaeMoro o0y4aromuMcs Ha OCBOEHHE AUCLUILINH MCXOAA U3 KOJIMYECTBAa CHMBOJIOB B

TECKCTC H CJIOKHOCTH IIPAKTHIECCKHX 3aJaHuH.

Ypox 1. 3aganne Ne26. MaccoBasi J0Jis BemecTsa B pacTBope
JaTeabHOCTD: 2,5 ak. 1.
Kparkoe cogep:Kanfe: JaHHOE 3aHATHE IOCBSAIIEHO 3aaHHIO Ha PacIET MacCOBOH OMH
Ne26.
IpakTH9IecKas 9acTh (TPYAOEMKOCTb — 2 aK.d.): HPOBOAHUTCA B JopMe CaMOCTOSTENBHOIO
TPOXOXACHHS 3aanmii B paboueii TeTpamy, pasMeIEeHHO Ha afanTHBHOH 06pa3oBaTeIbHOM
wiatrdopme https://umschool.net.
IpoMexyTodnas aTrecTanms (TpygoeMxocts — 0,5 ak.4.): mposoauTcs B gpopme ‘
CaMOCTOSTEILHOTO BEIMONHEHUA JOMANIHErO 3alaHks Ha aJlallTUBHOM 00pa3oBaTenbsHON
wiargopme https://umschool.net.
Kpurepun OLeHKH 3HaHMH 06yJaromuXcs MPH MPOXOKICHHA MPOMEXYTOTHOMN aTTeCTaIHA:

TECTHPOBaHME C MAKCHMAaJTBHOH oneHko# 100 6amwios.

Vpoxk 2. 3aganme Ne27. Tennosoii 3¢pdext peaknun
JANUTEeJIBHOCTD: 2 aK. 1.
Kparkoe coepkanne: JaHHOE 3aHATHE MOCBAIIEHO pa36opy aJrOpUT™Ma pemeHna 3aaHus
Ne27 v mpakTHKE 110 HEMY.
IIpaKTHYECKAs 9aCTh (TPyAOeMKOCTh — | aK.4.): MpoBOIHTCS B JopMe CaMOCTOATELHOTO
IPOXOXKICHNSA 3aIanuit B paGogeil TeTpay, pasMeIleHHOH Ha ananTHBHOMH 06pa3oBaTeNbHON
natgopme https://umschool.net.
TIpoMexyToUHAN aTTecTaNHs (TPYAOEMKOCTb — 1 aK.4.): MpoBoAuTCA B opme
CaMOCTOSTE/IFHOTO BEIOJHEHHA IOMAIIHETO 3aaHus Ha agaNTHBHOM 06pa3oBarebHOM
margopme hitps://umschool.net.
KpHTepHy OLEHKH 3HAHHH 06ydatomuXcs IIPH NPOXOMKIECHHH TPOMEXYTOTHON aTTeCTAIMH:

TECTHPOBaHHEe C MAKCUMAITbHOH onerkoi 100 6aios.

Ypoxk 3. PacueTsl 10 YPABHEHHIO peaKIHH

JUIATENBHOCTD: 2,5 ak.4u.
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KpaTkoe cogepxxanune: JaHHOE 3aHATHE NTOCBAMIEHO pa3bopy Temul «PacdeTs! mo
YPaBHEHHIO PeaKI[Hm».

Ipaxruyeckas 9acTb (TPyZOEMKOCTh — 1,5 aK.4.): mpoBoguTcs B GOpME CaMOCTONTEIHHOTO
IIPOXOXKIEHK 3aaHuii B paboueii TeTpamy, pa3sMelIeHHOH Ha afanTHBHOH 06pa3oBaTeIbHOH
ruiargopme hitps://umschool.net.

IIpoMexxyTouHAS aTTecTalus (TPYIOEMKOCTh — 1 aK.4.): IpoBoAMTCA B hopme
CaMOCTOATENEHOIO BHIIONHEHHS TOMAIIHETO 3afaHUs Ha aJlallTHBHOM 06pa3oBaTebHOM
iardopme https://umschool.net.

Kpurepun oueHKH 3HaHUI 00yJalOIIMXCA IPH MPOXOXKAECHUH IIPOMEKYTOIHOH aTTeCTAlHH:

TECTHPOBaHHE C MAKCHMaJILHO# oneHko# 100 6awmos.

VYpoxk 4. 3apanne Ne23. Pacyer mo ypaBHEeHHI0 06paTHMOil peaKnHH
JUINTEILHOCTD: 2,4 aK.1.
Kparkoe copepixaHne: Ha 5TOM YpPOKE YICHHK IIOBTOPHT XHMHYECKOE PABHOBECHE U
Hay9IWTCs pemars 3aJanus Ne23.
IIpakTHYecKas 9acTh (TPyAOEeMKOCTE — 1,4 aK.4.): mpoBoaWTCA B hOpME CaMOCTOATENHLHOTO
IPOXOXK/ICHHS 3aJaHMii B pabodeii TeTpamy, pasMeeHHOH Ha afanTHBHOH o6pasoBarebHOH
mwrargopme hitps://umschool.net.
IIpoMeKyTO9HAS ATTeCTANAsA (TPYAOEMKOCTS — 1 ak.d.): mpoBogHuTCA B hopme
CaMOCTOSTEIBHOIO BRINOJHEHNA JOMAMIHEro 3a1aHus Ha aaNTHBHOH 06pa3oBaTenbHOM
nutargopme hitps://umschool.net.
Kpurepuu oLeHKH 3HaHUH 06yJaioMXcst PH MPOXOKICHAH TPOMEXYTOTHON aTTeCTaIHH:

TECTHPOBaHHE C MAKCUMaJIBHO# onenko#t 100 6awtos.

Ypok 5. 3aganne Ne28. Boixox npoayxra peaknuu 4 NpHMeCH
JauTeabHocts: 3,1 ax.4.
KpaTkoe cofepKaHue: JaHHOE 3aHATHE NOCBAIIEHO PEIIEHHIO 3anaHmio Ne28.
IpakTayecKkas 9acrhb (TPYyAOEMKOCTb — 2,1 aK.d.): MPOBOAMTCA B popme
CaMOCTOATEILHOrO IPOXOX/ICHHA 3aaHuii B paGodeit TeTpamy, pasMEEeHHOH Ha
ajanTHBHOM 06pasoBaTensHo# miardopme hitps:/umschool.net.
TIpoMesKyTOTHAN ATTECTALAS (TPYAOEMKOCTb — | aK.4.): mpoBomuTCA B popme
CaMOCTOSTENBHOTO BHIOJHEHUA JOMAIIHErO 3a/laHus Ha alallTHBHOM 00pa3oBaTebHOM
wargopMe hitps://umschool.net.

Kp¥Tepuy OLEHKH 3HAHUI 06yqaronXcs IpH NPOXOKICHHH ITPOMEXKYTOTHOA aTTeCTANHH:
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TECTUPOBAaHHE ¢ MAKCUMAIBHOHU oneHko# 100 6amos.

Ypox 6. IIpaxTaka no 3axa4am
JATeJabHOCTD: 3 aK.4.
Kparkoe coaepzcanue: JaHHOE 3aHATHE NIOCBANICHO MPAKTHKE PACIETHEIX 3a/1a9 IIEPBOH
JacTH.
IIpakTHYecKas 9acTh (TPYAOEMKOCTb — 2 aK.d.): IPOBOAMTCS B JopMe CaMOCTOATENLHOTO
IIPOXOKACHHA 3aJaHuii B pabodeli TeTpaau, pasMeIeHHOH Ha anaTHBHOH o6pasoBaTebHOM
miargopme https://umschool.net.
IIpomexyTounas aTTecTamus (TPyIOeMKOCTb — 1 aK.9.): mpoBoauTcs B popme
CaMOCTOATEIHLHOTO BHITOHEHHA JOMAITHEro 3aJJaHus Ha alalTHBHOH 06pa30BaTeIbHON
wiargopme https://umschool.net.
Kpurepuy oleHKH 3HaHHH 00yJaronIMXCs IpH POXOXKACHHH ITPOMEKYTOYHOM aTTeCTalMH:

TECTHPOBaHNE C MAKCHMAIBHO omernkoit 100 Gawios.

7. ®OPMBI ATTECTAIIHA

®OopMEI ATTECTAIHA
ATTecTanus 1o mporpamMme IpPOBOAWTCS MO3TAIHO: TEKYIIMI KOHTPOJb, IIPOMEXYTOIHAS U
HTOroBas aTTeCTalus.
OueHKa Ka9eCcTBa yCBOSHHA POrpaMMHOIO MaTepHala OCyImeCTBIACTCS My TeM:
— TeKyIIEro KOHTpos (Y4eT IoCemaeMOCTH aJanTHBHOH 06pa3oBaTenbHOMH IIaThOopMEI
https://umschool.net, aHamu3 axkTHBHOCTH 66yqaxonmxcx, BBITIOJTHEHHE npamqecm
3aJlaHMi);
— MPOMEXYTOTHOM aTTecTalu (BHIIONHEHNE JOMANIHUX 33]1aHUA);

Htoropas aTTecTals IO MpOrpaMMe IPOBOAKTCH B BHJE MTOTOBOTO TECTHPOBaHMA.
Brijiaga 06yqaromumMcs ZOKyMEHTOB 06 00ydeHHH IIpeayCMOTpeHa.

IIo wWTOraM YCIENIHOrO OCBOGHMS JONONHHTEIBHOH o6meoGpasoBarebHOM
IPOTPaMMEI — JIOTIONHUTENBHOM 06mepa3ByuBatomefi mporpaMMel oGyqaronmMes BEIACTCA
Cepraduxkar.

KpuTepun OReHKH 3HaHRI 00ydaomuxcs

OlieHKa Ka4eCTBa OCBOEHMS JONOIHMTEIBHOM 00meo6pa3oBaTenbHON MpOrpaMmel —

JAOLONMHUTENbHON  OOmepasBHBaiomIelf IPOTpaMMBl  IPOBOAMTCS IO  pe3ylbTaram

IMPOMEKYTOIHOM H HTOTOBOH aTTECTALMH,
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Onenka kaJecTBa OCBOGHHA Y4eOHOro Marepuana B Mpoliecce IPOMEXYTOYHO#H

aTTecTal[MH IIPOMCXOIMT B hopMe 3adeTa.

OueHka KadecrBa OCBOEHHA Y4eOHOro Marepuana B IPOLECCE MPOMEXYTOTHOM

aTTeCTAlH MPOHCXOONT B (l)opme 3a49€Ta.

Hanpumep:

Onenka

KpuTepHun oneHkn

«Omauuroy

Onenxa «Omau4Ho» BBICTAaBIAETCHA ydYalleMycCs, €ClIM OH TBEPHO 3HAeT
MaTepHal H3ydCHHRIX TeM IIpOrpaMMbl, IPaMOTHO H IO CYINECTBY
H3J[aTaeT ero B OTBeTe Ha BONMPOCH! Ile[arora, NMpaBHILHO OTBEYACT Ha
TECTOBBIE BONpPOCH! (TECTBI), MPABWIHFHO NPUMEHSET TEOPETHIECKHE
TMOJIOXKEHHs NPH pPEIICHHH NpPaKTHYECKHMX BOMpocoB, Habupaer or 80

6aiwmoB.

«Xopowoy

Onenka «Xopowo» BHICTABIAETCA YdYamIEeMycs, €CIH OH C
HE3HAYMTCIBHBIMM OTKIOHEHMAMHM 3HAET MAarepual H3YYCHHBIX TEM
IIpOrpaMMEl, TPaMOTHO H IO CYIIECTBY H3JlaraeT €ro B OTBETE Ha
BOIIPOCHI [efiarora, ¢ MHHMMAIBHEIM KOMMYECTBOM HEJOETOB OTBEHACT
Ha TECTOBEIE BONMpPOCH! (TECTHI), MPABHJILHO NMPUMEHAET TEOPETHIECKHE
HOJIOKEHHSA TPH pEIIEHMH NPaKTHYECKHX BONpPOCOB, Habupaer 56-79

6aos.

«Yooenemeop

umensvHo»

Ouenka «Yooenemsopumenvro» BBICTaBIACTCA y4alIeMyCsi, €CIH OH C
3HAYMTENBHEIME OTKIOHEHMSAMM 3HaeT MaTrepHal H3YICHHEIX TeM
OpOrpamMMEl, H3peAKa JaeT BEpHEIE OTBETHI Ha BONPOCH! Medarora, ¢
3HAIUTEHHEIM KOJTMIECTBOM HENOYETOB OTBEYACT HA TECTOBLIE BOIIPOCH
(TecTsl), He BCeraa MPaBHIBHO ITPHMEHACT TEOPETHYSCKHE MOJOKECHHA

NpH peleHNH OPaKTHIECKHX BOIPOCOB, Habupaer 3655 6awios.

«Heyooenems

opumenvbHo»

Ouenka «HeydoenemeopumensHo» BBHICTAaBIAETCS y9ameMycs, KOTOPEIH
He 3HAaeT 3HAYMTENHPHOM YacTH IPOrpaMMHOr0 ydeGHOro Marepuana,
IOIYCKAeT CYyIMEeCTBEHHbIE OMMOKM, HEyBepeHHo, ¢ OGorsmmumu
3aTpyQHEHMSAMH OTBEYaeT Ha BONPOCHI I€farora M pemaeT TeCTOBhIE
BONPOCH (TECTH) WIM HE crpaBifercd ¢ OONBIIMHCTBOM M3 HHX

CaMOCTOATENIBHO, HabupaeT 0—35 Gamwn.
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8. OHEHOYHBIE MATEPHAJIbI

IIpaMepHBbIii TNepeYeHb TECTOBBIX 3aJaHHi /Ui MNPOBeXEHHS IPOMEXKYTOTHOH
aTTeCTalMHU O HIpPOrpamMMe:
1. Ompeneymre, aToMaM KaKHX M3 YKa3aHHBIX B PAXY XMMHYECKHMX IEMEHTOB B OCHOBHOM

COCTOSHHM He XBaTaeT 0oiee Tpex 3JIEKTPOHOB O 3aBEpHICHHs BHEIIHETO SHEPreTHIECKOTo
YPOBHSI.

SammmmTe HOMCpa Bmﬁpammx 3JICMCHTOB B MOPANKE BO3pacTaHHA.
1)Be 2)Cl 3)Al 4H 5)S

2. Y3 4nciia yKa3aHHBIX B POy 3]IEMEHTOB BEIGEpUTE [Ba JIEMEHTa, BAJICHTHOCTh KOTOPBIX B

BBICIIICM OKCHAC BEIIIEC, 9€M B BOAOPOAHOM COCAHHCHHH.
)P 2)F 3)Al 4)S S5)Rb
3anummure HOMEpa Bmﬁpammx 3JICMCHTOB B HOPAAKE BO3pacTaHHA,

3. U3 mpeanoxkeHHOro mepedHs BeiOepHTe JBa BEIIECTBA, PAcIaBEl M PaCTBOPH KOTOPBIX

IPOBOJAT NEKTPHYECKHH TOK.
1) NaOH

2) Br,

3) CH,

4) CaCl,

5) NO,

SammuTe HoMepa BHIOPAaHHEIX BapHAHTOB B MOPSIAKE BO3PACTAHHA,

4. VI3 npeI0)XeHHOIO NepevHs BRIOEpHTe BCE BEIIECTBA, KOTOPEIE ABILAIOTCA H30MEPaMH IO
OTHOIIIEHHIO APYT K APYTY.

1) ITerTanon-3

2) Aueranbaerua

3) ByraHoHn

4) IIponaxans

5) 2-MeTHTIpONIaHANb

3anummTe BeIOpaHHbIE U(PE B MOPAAKE BO3PACTAHHSA.
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5. Beruciure Macey cymbdara kamus (B rpaMmax), KOTOPYKO ciiexyeT pacTBOpHTs B 200 r

10%-Horo pacTBOpa 3TON CONHM A TOMYdeHMs pacTBOpa C MaccoBoif moneit comu 15%.

3anMIIUTE THCIIO0 C TOYHOCTRIO A0 AeCATHIX.

IlpaMepsl BONPOCOB ¢ Pa3sBepHYTHIM OTBETOM /IS NPOBEAEHHA NPOMEXKYTOTHOMH

arTeCTAIlHH IO NporpaMmMe:

1.

J11 BBHITOJHEHNA 3alaHMA HCIONB3YHTE CIeIYIOmMH IepedeHb BemecTB: rpadwur,
JKeNe3HBI KOT4efaH, a30THas KHCJIOTa, CEPHHUCTBIA aHTUAPHA, MarHMi, (pochum.
JomycTHMO HCIIONB30BAHHE BOAHBIX PaCTBOPOB BEMIECTB.

W3 mpemnoxxeHHOro mnepeyHs BHIOEpHTE BeEmECTBa, MEXAY KOTOPHIMH BO3MOXHA
OKHCIIMTENFHO-BOCCTAHOBHUTEIbHAA PEeaKLMa, B pe3ylbrare KoTtopoit ob6pasyrorcs ase
COMM M BOJ3, a BBUACJICHHE rasa He INPOWCXOIWT, H 3alMIINTE YpPaBHEHHE 3TOH
peakipi. CocTaBETe 3IEKTPOHHEIH OaaHC, YKAKATE OKUCIHTENb H BOCCTAHOBHUTEb.
JUns BHINIOJIHEHHMA 3alaHHA HCIOJB3YHTE CIEAYIOUMH IepedeHpb BEIECTB: KpPEeMHHH,
KapOoHaT HaTpui, XJIOpUA jmTHA, xuopun Meau(Il), asorraa xucnora. JlomycTmMo
HCIIONBE30BaHUE BOJHBIX PACTBOPOB BEIIECTB.

W3 mpemnoxeHHOTO mepedHs BhIOEpUTE CONb M BEIIECTBO, BCTYMANOMEe ¢ HEH B
peakuuio HOHHOro o0MeHa, B Xome KOTOpPOH BEIENAETCA ra3. 3aluIInuTe
MOJIEKYIIpHOE, MOJHOE W COKPAIllEHHOC MOHHOE YPABHEHHA DEaKIMH C YJacTHEM
BbIOpaHHEIX BENIECTB.

Harpuit coxrmu B u3bbiTke kuciaopona. I[lomyueHrHoe BemieCTBO PacTBOPIIHM B
pacTBOpe IIepMaHraHara Kayms, IIOIKACICHHOTO CepHOH KHCIOTOH. BeimemmBmmiics
ra3 cMemaymm ¢ mupuToM. IlomydeHHOE TBEpAOE BEMIECTBO NMOMECTHIIM B PacTBOp
HOIXOBOAOPOAHON KHCIIOTEI.

Hanummite ypaBHeHHs YeTHPEX ONMMCAHHBIX PEaKIIHii.

Cwmecy cone#t Hurpara xpoma(lll) m HATpUTAa aMMOHHA NPOKAIMIH, [PH 3TOM
obpasoBanace cMech rasoB ob6semom 16,8 11, B KOTOpOH COOTHOIIEHHE YHCIIA aTOMOB
a3oTa K 4YHCIy aToMOB Kuciopoma cocraBmia 10:3. Ompenemure Maccel coned B
CMECH.

B oTBere 3ammmuTe ypaBHEHHA peakmMi, KOTOpHIE YKa3aHBl B YCIIOBHH 3aadd, U
NpUBEAUTE BCe HeoOXOMMMEIE BEIMMCIEHMA (B XOAE pacdeToB TaM, rue Tpebyercs,
OKpYTVISiTe [0 COTHIX, YKa3HIBAiTE ENMHMITEI M3MEPEHHA W 00603HAYEHHs MCKOMBIX

($H3MYIECKHX BEMIHH).
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5. Tlpm cropanmm 1,8 r oprarudeckoro BemecTBa A nomywund 1,68 i yrmekucnoro rasa
(n.y.) u 0,9 r Bomel. F3BecTHO, 9TO BemecTBO A 00pasyeTcs IpH B3aUMOJEHCTBHU
ruApokcuiIbHOro coequHeHus b ¢ okcumom meau(Il), a Taioke BCTYIIAET B PEAKLMIO C
rugpokcuaoM auamuacepebpa(l) B coorHOmeHny 1:4.

Ha ocHOBaHMH JaHHBIX YCIOBHA 3alaHUA:

1) mpoBemwTe HeoOxOAMMEBIE BBIMHCICHMA (yKa3bIBalTE €IUHMIBI M3MEPEHHA U
0003Ha4YeHHs HCKOMBIX (M3NIECKMX BEIMYMH) M YCTAHOBUTE MOJEKYISIPHYIO
(opMyiTy BemecTBa A;

2) cocTaBETE BO3MOXHYIO CTPYKTYPHYIO (hOpPMYITy BEIIECTBA A, KOTOpasA OXHO3HAIHO
OTpa)kaeT MOPAAOK CBA3H aTOMOB B €T0 MOJIEKYTIe;

3) HanmMmWTe YpaBHEHWE peaknuM BemecrBa A C H30BITKOM THAPOKCHAA

mnamuncepebpa(l) (Mcronp3yiiTe CTPYKTypHEIE (FOPMYIIBI OPraHMYIECKHX BEIIECTB).

IIpuMepHBIil MepeveHb TECTOBBIX 3aXaHUil JJIA NMPOBEeACHAN HTOrOBOH ATTECTANHH IO
nporpamme:

1. U3 npemioxkeHHOro IepedHs BhIOepHTE ABa BEIMIECTBA, MEXAY MOJEKYJIaMH KOTOPBIX
00pasy1oTcs BOZOPOIHEIE CBA3H.

1) Ilponason

2) Meranon

3) Merunanerar

4) dtHnaMuH

5) Mertau

3ammmumTe HoMepa BRIOpaHHEIX BAPHAHTOB B NOPA/JKE BO3PACTAHHA.

2. Jlns BHIOTHEHMS 3a/1aHNA HCIIONB3YHTE CIACTYIOMMI P XUMUIECKHX IEMEHTOB:
1)Cl12)Sr3)Se4)PS)K
OTBETOM B 33a/IaHUM ABIAETCA MOCIENOBATEIBHOCTh LM(P, 101 KOTOPHIMH yKa3aHL! JaHHEIE

XHMMHMYCCKHC JJICMCHTEI B DAXRY. OTBeT 3anummTe B NOopfiAKe BO3pacTaHuy.

W3 gucna YKasaHHBIX J3JICMCHTOB Bm6epm‘e JIBa, CTEIIEHb OKHCICHMA KOTOPBIX B

KHCJIOPOZICOAEPIKAIMX AHHOHAX MOXKET OBITh OTMHAKOBOM.

3. VI3 npeu10ieHHOro NepedHs BeGepyTe BCE BEMECTBA, KOTOPhIE H30MEPHBI IMKJIONICHTAHY.
1) ITerTen-2
2) Ilenran
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3) IlenTHH-2
4) Ilenren-1
5) IlenTns-1

3ammmuTe HOMepa BHIOPaHHBIX OTBETOB B MOPSAKE BO3PACTAHMSA.

4. TIpu narpeBanun 160 r 25%-Horo pacTBopa ammuaka 10 r 3TOro BEmMECTBa YNEeTyIHIOCE.

Ompenenure B IPOLEHTaX MAaccOBYIO IOJNIO aMMHaka B pacTBOpe IIOCHe HarpeBaHMi.

B3aumopeiicTBreM ¢ Bonoit aMMuaka nmpeHeOpeds. 3anmHIIATE OTBET C TOTHOCTHIO 0 MEJbIX.

5. CMech okcupa muHka ¥ oxcuaa memu(ll) Maccoit 5 r o6paboramn HM3GBITKOM pacTBOpa

THAPOKCHIA HAaTpHA, B pe3ynbrare 4ero obpasoBanock 5,37 r comu. Beranciure MaccoByro

nomo (B %) oxcupa meau(Il) B cMecH. 3anumuTe OTBET C TOTHOCTHIO X0 AECATHIX.

Ilpmvlepu BOIIPOCOB C Pa3sBEPHYTHIM OTBETOM IJIA NMPOBEACHHA HTOroBO# aTTecTanny

0 mporpamme:

1.

JInsa BHINONHEHWs 3a8aHMA HUCIONB3YHTE CIEAYIOIMI MEPEUCHb BEIIECTB: OKCHA
Mapraana(IV), consHas KKCIOTa, XJIOpaT Kalds, HOXH/ CBHHIA, MEPEKHUCh BOAOPOAa,
THAPOKCH] Kamns. JIoIyCTHMO HCIIONB30BAHME BOMHBIX PaCTBOPOB BEIIECTB.

W3 mpeaioKeHHOrO MepedHA BEIecTB BEIGEpHTE BeMECTBa, MEXIYy KOTOPHIMH
BO3MOXXHA OKHMCIMTEILHO-BOCCTAHOBUTENbHAS PeakKiMs, B X0Ofe KoTopoi obpasyercs
PAacTBOp COMHM JABYXBRJICHTHONO METa/Ula, M 3alMIIMTE YPaBHEHHE 3TOH PEaKiuH.
CocTaBrTe 3NEKTPOHHEI 6alaHC, YKaKUTE OKHCIUTEND H BOCCTAHOBUTEIb.

JUia BHINIONHEHMA 3ajaHHA WCTONB3yHTE CIEHYIONMH IEpeieHb BENIECTB: CepHad

KucnoTa, ruapokcun xpoma(lll), cymsdun mean(ll), docdum, ruapoxcun Gapns,
THApOCYAbGAT aMMOHMA. JIOIyCTHMO HCNIOIb30BaHNe BOAHBIX PaCTBOPOB BEMICCTB.

U3 mOpejIoxKeHHOTO INepedHs BEIIEeCTB BEIOEpHTE BElIECTBA, PEAKIMsA HOHHOrO
ofMeHa MeXIy KOTODEIMH IDHUBOIMT K 00pa3’oBaHHIO OKpamieHHOro PpacTBOpa.
O6pa3oBaHus KOMILIEKCHOTO COEAMHEHWsS NIPH 3TOM HE NPOHMCXONMT. 3alHIIATe
MOJIEKYJIpHOE, TONHOE M COKPAamEHHOE HOHHBIC YPaBHEHHs PEaKIMM C y9acTHEM
BHIOpaHHEIX BEMIECTB.

Cynsdur Harpus ob6paboranu CONAHOH KUCIOTOH, Habmonami pacTBOPEHHE CONH M
BEIZICICHUE Ta3a C PE3KMM 3amaxoM, KOTOPEIH oTOOpanu ¥ IpOIyCTHNH depes
IIpOGHpKY C PacTBOPOM HAPOKCHAA KAIBIHA IO 06pa3oBaHus CpenHeH comu. 3areM B
npobupky no6aBwiM GPOMOBOAOPOAHYIO KHMCJIOTY, Habmrozann BEIIENEHHE rasa C
PE3KMM 3amaxoM, a K OCTaBmeficas B MpoGHpKe COMM KambIms HoGaBwIM pacTsop
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HuTpara cepebpa(l), HaGmiomamy BrIMajgeHHWe ocagka ONexHO-XKENTOro IBETa.
3anumuTe ypaBHEHMS Y€THIPEX ONMMUCAHHBIX peaKImii.

OpraHnveckoe BemecTBO A COHEPXKMT B CBoeM cocrase 63,16% yriepona, 6,58%
Bozpopona u 30,26% HaTtpusa mo Macce. 3BecTHO, IT0 OHO oOpasyercs B pe3yibrare
B3aHMONCHCTBIA METAIUIMIECKOr0 HATPHi C BEIIECTBOM b, KOTOpOE MOXKET BCTYNaTh
B peaKi1I0 C aMMHa4HbIM PaCTBOPOM OKCHAa cepebpa.

Ha ocHOBaHMH YCIIOBHSA 3aJJaHUA:

1) IlpoBemuTe HEOOXOAMMEIE BHITHCIICHHA M YCTAaHOBHTE MOJCKYIAPHYIO GopMyiTy
BemecTBa (YKa3biBaiTe eMHMUIIEI M3MEPSHHA H 0003Ha9€HMA MCKOMBIX (HM3MIECKHX
BEJIMYIHH).

2) CocraBeTe CTPYKTYpHYI0 (OpMyITy BEHIECTBAa A, KOTOpas ONHO3HAYHO OTpaXKaeT
MOPANOK CBA3H aTOMOB B €0 MOJIEKYIIE.

3) Harmmmre ypaBHeHHe peakiuy BemecTBa b ¢ peakTuBoM TomneHca.

H3BecTHO, 9TO pacTBOpHMOCTh cynbdara Memu(Il) mpu 20 °C cocrasmaet 20 r conu B
100 r Boxel. Ilpu manHo# TeMneparype npurotoBuin 480 r HACEIIIEHHOrO PacTBOpa
cynstara megu(ll). U3 momydeHHoro pacrsopa oroGpamn mopimio maccod 192 r,
KOTOpOH IPWIDAIM pacTBOpP KAJBLUHHUPOBAHHOX CONHM, B PE3YIALTaTe peaKiHH
Beemanocsk 4,48 11 rasa u oGpasoBajica eAMHCTBEHHBIH ocaniok romy6oro nsera. Ko
BTOpo#f mopmuy Maccodl 144 r go6aemmm pactBop anerara csuHUA(II). Onpenesnmre
obseM 25%-Horo pactBopa auerara ceuHma(ll) (p = 1,56 r/mm), xotoperi
norpeboBancs MM INONHONO OCAKHEHHA CyTh(arT-HOHOB B OTOOpaHHOH BTOPOI
HOPIHH.

B oTBere 3amMmNTe ypaBHEHMs peaKiii, KOTOPLIC YKa3aHBl B YCJIOBHH 3a[a9M, H
NpHBEeJUTe BCe HeoOXOOMMEIE BEITHCICHHA (B XOIe pacdeToB TaM, rae Tpebyercs,
OKpYTVIfiiTe IO COTEIX, YKa3RIBaiTe ENMHMIGI M3MEPEHHA M 0003HAUYCHHS MCKOMBIX
(OH3AIECKUX BEJIMIHH).

9. OPTAHA3AITHOHHO-TEJAI'OTMYECKHE YCJIOBHSA PEAJIM3AIIAA

IIPOI'PAMMBI

JUns pealu3anuy OporpaMMbl 3a1€CTBOBaHBI ITeJarorHIeCKue paGOTHHKHM 110

COOTBETCTBYIOIIMM JUCLMIUTMHAM mporpamMmel. OGecneduBaeTcs HeoOX0OMMMBIA YPOBEHB

KOMITETCHIIHH II€Tarorm4eCKoro CocTasa B COOTBETCTBHH C HpHKaSOM Mmmcrepcma

3paBOOXPAHEHMA H COLNMANBHOrO passutua PP or 26 asrycra 2010 n. N 761l «O6

yTBepXIeHHH EIuHOro KBaIM(UKAIMOHHOTO CIPaBOYHHKA NOIDKHOCTEH pPyKOBOAMTENEH,

CIICIIMATINCTOB M CIyXammXx, pasaen «KsannduKarmoHHEIE XapaKTEPHCTHKM HOJDKHOCTEH
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paboTHuKOB 06pa3zoBaHMA»;

Oprannsanus, OCYIIECTRIMIOMAs 00pa30BaTeNbHYIO JAEATENBHOCTh, PEATH3yIOmasn
JOIIOJHUTEIbHEIE o6meobpazoBarebHEIE IpOrpaMMBl - JOTIOTHUTENBHEIE
ofmepa3BUBalOIKe NPOrpaMMBl, YKOMIUIEKTOBaHa KBAIMQHMIMPOBAHHEIMM KaapaMu.
YpoBeHp KBaM(UKAIMH paGOTHHKOB OpraHM3allMy, OCYIIECTBIAIOMme# 00pa3’oBaTEeIbHYIO
JIEATEIFHOCTh, pealM3yIomel OMONMHUTENbHEE 00meoOpa3oBaTenbHEIE IIPOrPaAMMBI —
IOIIONHHUTENbHEE OOIEPa3BHBAIONME IIPOTPAaMMBI, COOTBETCTBYET KBalM(HKAIMOHHBIM

XapaKTepHUCTHKaM II0 COO’I‘BC’I‘CTBYIOHICﬁ HJOJDKHOCTH.

TpeGoBamna k kBammpukanuy Ilegarora QONOMHUTENHHOrO O6pa3’OBaHMA: BBICIICE
npodeccHoHaIbHOE 06pasoBaHte WK cpefHee MpodeccHonamHoe o6pasoBanue B o6nacty,
COOTBETCTBYIOIIEH NPOQHII0 KpY)KKa, CEKUMM, CTYAMHM, KIYOHOrO M HMHOIO JETCKOIO
obpenuuenns Ge3 mnpexpaABieHHMs TpeGoBaHmii X cTaxy pabore, ym6o BHICHIEe
npodeccHoHaNBHOE 00pa3oBaHMe WM cpefHee mpodeccHoHaTbHOEe ofpasoBaHMe H
JOTOMHHTENbHOE NpodeccHoHAMbHOe ofpa3oBaHMe IO HampasmeHmio "OGpasoBaHne H

neaaroruxa” Ges npexbABIeHNA TpeGoBaHMI K CTaxy pabOTEL.

IMeparorugeckue  paGoTHMKM ~ OOfA3aHEI ~ OPOXOMMTh =~ B YCTAHOBICHHOM
3akoHONaTeNsCTBOM Poccuiickoif enepammu mopsaake oOyYeHME IO ROMOJHHTEIHHBIM
Npod)eCCHOHANBHEIM MPOrpaMMaM IO MPO(HIIO IEAarorH4ecKod NEATEIBHOCTH HE Pexe

OIHOTO pa3a B TPH roga H ofydeHue M NPOBEPKY 3HAHMH M HABEIKOB B 0OJIaCTH OXpaHEI

TpyRa.

MarepHajlbHO-TEXHHYECKHE YCIOBHA PEaTH3aNH NPOrpaMMbl:

ITo anpecy MecTa HaxoxaeHus oprarmsammy (420015, Pecrry6mixa Taraperan, r Kasams, yi.
Toroms, m. 3A, srax 3, momem. 1019.) oGopymoBaHEI HEOGXOMMMBIMH TEXHHIECKHMH
cpencrsamy paGoude MecTa mpernojaBaTeneif, aOIMHMHHCTPATHBHOIO H TEXHHYECKOTO

NIepCOHaIa, MPOBEAEH BEICOKOCKOPOCTHOH KOPIIOPATHBHEI HHTEPHET.
TpeGoBaHHs K MEHEMAJILHOMY MaTepHAIbHO-TeXHHIeCKOMY obecredeHnIo.

Peayusauus mporpaMMsl TpeGyeT Hammaus ydeGHoro xabuHeTa, 060py/I0BaHHOTO:
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® II0CAJOYHEIMM MECTaMH I10 KOMYECTBY oOydaronmxcs (CTOMH, CTYib),
obopyzoBaHHEIE HOYTOYKaMH C YCTaHOBJIEHHBIM ITPOrpPaMMHEIM ofecriedeHreM;

e paboumm MecTOM Ieaarora, 000pyOBaHHOE HOyTOYKOM C YCTaHOBJICHHEIM
IpOrpaMMHBLIM O0ecIiedeHHEM;

® KOMIUIEKT Y1€OHO-METOANIeCKOH JOKYMEHTALNH;

® KOMIUIEKT y4eOHMKOB (yae6HEIX mocobuit) 1o komrdecTBy 06ydaromuxcs.

OyHKIUOHHPOBAHHE YISKTPOHHOH MH(POPMAMOHHO-00Pa30BATE/ILHOM CPekbI:
Peanu3alms mporpaMms! o6ecneanBaeTcs JOCTYTIOM Kaxaoro obydaromerocs K yae6Ho-
METONMYECKMM MaTepuanaM - TEKCTOBOM, rpadmdeckolt, ayamo-, BuacomHpopmaumu mo
nporpamme 4depes ceth «HTepHeT B pexxuMe 24 daca B CyTkM 7 AHel B Hemelmo 6e3 ydera
o0beMOB  moTpeOnseMoro Tpaguka 3a MCKIIOYEHHEM TEPEPEIBOB JUIA IPOBENCHMA
HEeOOXOMIMEIX PEMOHTHEIX M IpOQUIAaKTHYeCKNX paGoT mpH obecliedeHHH COBOKYITHOH
JOCTYIIHOCTH YCIYT IOCPEACTBOM PpETHCTpalldd H MPEJOCTABICHHS HHAWBHAYaNbHBIX
JOrHHA M napona ofydarommMcs k o6pasoBarensHOlf miardopme https:/umschool.net.

JIns yCTaHOBEHMS NOMIMHHOCTH IMIHOCTH (MACHTHpHKaNMK) o6ydaromerocs, BceM
o0yJarommmMmcs, 3aperuCTPUPOBaHHBIM Ha o0pa3oBaTenbHOH wiargpopme
https://umschool.net, npHCBauBAIOTCA  YHMKANbHEIE MMEHa —  HIEHTH(UKATODHL
UnenrudukaropoM 06ydaromerocs SBIAETCA JOTHH HONB30BATENd, ABIAIOMIMIACK JIMTHEIM
SIEKTPOHHEIM 1O0YTOBEIM ajgpecoM. On mnpueasan k PHO obywaromerocs. s
ayTeHTHQHKAIMKM o6y4aiomerocs WHCHONB3yeTcA arpuOyTHBHEIN HACHTU(QUKATOp —

YHMKaILHBIH I1apoiib.

YcnoBus ocBoeHHs MPOrpaMMbl 00yal0MAMHACSH:

ITpu ocBOeHMH Y4e6HONO MaTepHana moCPEACTBOM 3EKTPOHHOH HHGOpMaHOHHO-
06pa3oBaTeNBHOM CpeNsl OpraHM3alis AOBOAMT [0 IOCTyNaromux HHGopmawmo o6
0643aHHOCTAX OOYJAIONMXCA P OCBOSHKMH MPOTPaMMBI HCIIONb30BaTh CBOH NMEPCOHANBHBIH
KOMITBIOTEP/HOYTOYK ¢ JOCTYIOM K ceTH «HIHTepHET» B COOTBETCTBHH C PEKOMEHI0BAHHEIMH
TEXHHIECKHMH [1apaMeTPaMH:

— cHCTeMa — 2-siiepHELi npoueccop, 4 I'b JocTynHOM maMATH;

— OC - Microsoft Windows (32-bit or 64-bit), Apple Mac OS, Linux;

— BeG-6payseprl — Edge, Apple Safari, Google Chrome, SInnexc bpaysep;

— HaJM4He yCTaHOBIEHHOTo (aem-mieepa B Be6 Opaysepe;
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— CKOpOCTh AocTyma Kk cetH «HTepHeT» — He MeHee 750 xbuT/cek;

— HaJIM9He 3ByKOBOH KapTHI;

10. METOIUYECKHAE MATEPHAJIBI
Metoanyeckoe ofecnedeHne NPOrpaMmMbI BKII0YAET:
— JIeKIMM B 3amMcH (BHIEO), pasMemeHHHle Ha oOpasoBareibHON IUIaTdopme
https://umschool.net;
— NMpaKTHIeCKHe 3aJaHHs, OLICHOYHBIE MaTEPHAIBI 110 MPOMEXYTOUYHOH aTTeCTalllH,
pa3MeIIeHHbIE Ha aflanTUBHOA o0pa3soBarenpHO# Iwardopme https://umschool.net;
— METOAMYECKHE NOCOOMA 1A CaMOCTOATENbHOW NpopaboTKM TeM NpOrpaMME,

pacroiokeHHbIe Ha aJaliTHBHON 00pa3oBaTebHO# Iiardopme.

11. JUTEPATYPA
Cnucok pexoMenIyeMoii y1e6H0-MeToAHIECKOi JIHTEPATYPBI:
1) Tabpuensu O.C, Ocrpoymo M.I., CmamkoB C.A. Xumma. 11 xmacc. YdueOGHuK.

Axnuoneproe o6mectBo «M3parensctBo «IIpocsemenne», 2023 r.
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