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Paznen 1. IlosicHuTeIbHAS 3aIHCKA
1.1. HampaBJIeHHOCTH JONOJHHUTEIbHOI 00111€00pa30BaTeILHOM
o0uepa3BuBaoIeil MPOrpamMMbl

JlomonauTenbHAsT oOmiepa3BuBaromias nporpamma «OCHOBBI ~ XUMHUHU 8
KJIacC» TMpeIHa3HaueHa [JJisg YYalluxcs, KOTOPbIM HHTEPECHBI MPOLIECCHI,
npotekawIue B Mupe. OIHONW M3 HAyK, OMUCHIBAIONIUX MHPO3JAHUE, SBIISICTCS
xuMusl. Tak Kak XUMHsI TOJBKO HayMHAeTCs B 8 Kiacce, TO MJisi oOyuyeHus Ha
JJAHHOM Kypce He 00s13aTeJIbHO 3HaTh €€. ITOT KypcC IJis TeX, KTO XOYEeT B XUMUU
pazo0paThecsi C caMbIX OCHOB, C HYJIS.

[Iporpamma  COOTBETCTBYET  HOPMATHBHO-TIPABOBBIM  TPeOOBaHUSM

3aKOHOJIATENhCTBA B cepe oO0pa3oBaHUs U pa3paboTaHa C Y4ETOM CIEAYIOIINX
JIOKYMEHTOB:

. (denepasbHOro ypOoBHS

- ¢enepanbubiii 3akoH Poccuiickoit ®enepanuu «O06 00pa3oBaHUM B
Poccuiickoit ®depeparuu» ot 29.12.2012 1. No 273-®3 (¢ HU3MEHECHHSIMU U
nonoyiHeHUsIMU: pen. oT 02.07.2021);

- KoHmenmuu pa3BUTHS JOMOJHHUTEIBHOTO oOpa3zoBaHus aereit mo 2030
rojia, yTBepKJeHHas pacnopspkeHueM npasutenbecTBa PO ot 31.03.2022 r. Ne 678-
p;

- HaIlMOHANBHBIN TpoekT «O0pa3zoBanue» yTB. mpe3uauymom CoBeTta mpu
npesugieHTe PO 1o CcTparernueckoMy pa3BUTHIO W HAIIMOHAIBHBIM TMPOEKTaM
(mpotokout ot 24 nexabps 2018 r.Nel16) — «Ycnex kaxaoro pedenkay, «L{udposas
oOpazoBarenbHasi  cpena», «Monoasie mnpodeccuoHanb,  «ColHanbHas
AKTUBHOCTBY;

- ¢enepanbHbIi 3aKk0H «O BHECEHUHM U3MeHeHU B DenepanbHblil 3akoH «O0
oOpazoBanun B Poccuiickoit ®enepanuu» 1m0 BONpocaM  BOCIUTAHHUS
oOyuaromuxcs ot 31 uronst 2020 1., peructparmonHsiii N 304-03;

- TIPUOPUTETHBIA MPOEKT «JlOCTYIMHOE MOMOJHUTEILHOE O0pa3oBaHUE IS
nererr (ytB. Ilpesumuymom CoBera mpu mpesujeHTe PD 1o crparernyeckomy
Pa3BUTHIO U TPUOPUTETHBIM npoekTaM (0T 30 HosOps 2016 1. No 11)»;

-pacniopsikeHne npasutenbcTBa Poccuiickoin @enepanuun ot 29 mas 2015 r.
No 996-p «Ctparerus pasButusi Bocnutanus B Poccutickoit deaepaiyu Ha nMepuo
10 2025 rogax;

- yka3 npesusienta PO or 7 mas 2018 roma «O HaMOHAIBHBIX LENAX U
cTpaTernueckux 3agayax pa3sutus PO na nepuona 1o 2024 ronay;

- yka3 IIpesugenta PO ot 7 masg 2021 r. Ne 599 «O mepax no peanuzanuu
rOCyapCTBEHHOM MOJIMTUKHU B 00JIACTH 00pa30BaHUS U HAYKNY;

- npuka3 MunucrepcrBa npocBemeHuss P® or 02.02.2021r. Ne38 «O
BHECEHUU u3MeHeHuil B lleneByr0 Monelb pa3BUTUS PETUOHAIBHBIX CHUCTEM



JIOTIOJTHUTEIBHOTO 00pa30BaHusl JETeH, yTBEPKACHHYIO prUKazoM MUHUCTEpCTBA
npocsenieHust PO ot 03.09.2019r. Ne467»;

- npukaz MunucrepctBa npocsemienuss PO or 27.07.2022 Ne629 «O6
YTBEPXKJICHUU TMOPsIKA OpraHu3allud U OCYILECTBJIEHUS 00pa30BaTebHOU
NeSITELHOCTH T10 JIOTOJIHUTENIbHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMmMamy;

- npuka3 MunucrepctBa npocenieHus Poccuiickon ®epepauun  OT
03.09.2019 Ne467 «O06 yTBEpKIE€HUU IICIIC€BOW MOJETU PA3BUTHS PETrHOHAIBHBIX
CUCTEM JIOMIOJIHUTEIbHOTO 00pa30BaAHMS I€TEH;

- nucbMoO JlenapTaMeHTa rocyJapCcTBEHHOM MOJIUTHKU B c(hepe BOCIUTAHUS
netell u mononaexxu MunucrepctBa oOpazoBanust U Hayku PO or 18.11.2015 r.
Ne(09-3242 «Metoagudeckue PEKOMEHIAIUH 10 MIPOEKTUPOBAHUIO
JOTIOJTHUTENBHBIX  00IIEepa3BUBAIOIIMX MpPOrpaMM (BKJIIOYasi pa3HOYpPOBHEBbHIE
MPOTrPaMMBbI)»;

- mpuka3 MunucrepcTBa oopazoBanus U Hayku P® ot 23.08.2017 Ne 816
«O0 ytBepxkaenuu Ilopsigka mpuUMEHEHHUsS OpraHU3aIUsSIMH, OCYIIECTBISIONIUMUI
0o0pa30BaTeIbHYI0 JI€ATEIBHOCTh 3JEKTPOHHOIO OOY4YEHHMs, JAMCTAHIIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTUN MPHU peau3alii 00pa30oBaTENIbHBIX IPOTPAMM);

- TIOCTaHOBJIEHHWE [J1aBHOTO TOCYJIapCTBEHHOI'O CAHUTAPHOIO Bpaua
Poccuiickoit ®@eneparuu ot 28.09.2020 Ne28 «OO0 yTBepKICHHH CaHUTAPHBIX
npasun  CIT 2.4.3648-202 «CaHuUTapHO-3MTUAEMHUOJIOTHYECKIE TpeOOBaHUA K
OpraHu3alMd BOCIUTAHUST M OOyYEeHHs, OTIbIXa M O3/I0POBJICHUS AETeHd U
MOJIOACKH;

- IOCTAHOBJIEHUE TJIABHOTO caHUTapHOro Bpaua Poccuiickoit denepanuum ot
28.01.2021 r. Ne 2 «OO0 yTBepkJaeHUU caHUTapHbIX npaBui U HopM CanlluH
1.2.3685-21 «l'urueHuyeckue HOpPMATUBBI W TpeOOBaHUS K OOECIEYEHUIO
6e3omacHoCTU U (W) OE3BPETHOCTH JIJIs1 YeJIoBeKa (haKTOPOB CPEIbl OOMTAHUS.

. PETHOHATBHOTO YPOBHSI:

- TpUKa3 JernapTaMeHTa 0Opa30BaHUs, HAYKW W MOJIOJCKHON MOJHUTHKU
Boponexckoit odnactu ot 14.10.2015 r. Nel1194 «OO0 yTBep)IAeHUU MOJIEIbHBIX
JIOTIOJTHUTENIbHBIX 00I1Iepa3BUBAIOIINX IPOTPAMMY;

- pacniopsbkenue IlpaBurensctBa Boponexckoit obmactu ot 23 utons 2020
No 784-p «O06 yrBepxkaeHnn KoHIENIIMU BBISABJICHUS, TMOAJCPKKH U Pa3BUTHS
CIIOCOOHOCTEH U TallaHTOB y JieTel u Monojexu Boponexckoit obmactu Ha 2020-
2025 ronel»;

- pacnopsbkenue IIpaBurenbctBa Boponexkckoit obnactu ot 29 utons 2022
r. Ne819-p «OO0 yTBepkJIeHUH IEIEBbIX MOKa3aTeled W IJlaHa paboThl MO
peanuzaiuu KoHnenuuu pa3Butus JOMOJHUTEIBHOTO oOpa3oBanus aereit 1o 2030
rojia B Boponexckoit obmactuy;

. YPOBEHb 00Pa30BaTEIbHONU OpraHu3aIiu:
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- Ycras TAHOY BO «Pernonanbubiii ueHTp «OpuoH» (HOBasi peakiius),
YTBEPKACHHBIN JeNapTaMeHTOM OOpa30BaHMsI, HAYKH U MOJIOJIEKHOU MOJUTUKU
Bopounexckoit oosactu ot 08.04.2021 1. Ne418).

- Ilonoxenne 006 opranuzanuu 00pa30BaTENbHON AEATEIBHOCTH IO
JOTOJHUTENbHBIM ~ 0011€00pa30BaATENbHBIM  OOIIEPa3BUBAIOIIMM  [IpOrpaMMaM
I'AHOY BO «Peruonanbnsiii neHTp «Opuon» (mpuka3 aupektopa Ne 305 ot
08.09.2022 r).

1.2 AKTyaJIbHOCTH, HOBM3HA, NeJarorunyeckas 1nejaecoo0pasHocTb
NMPOrpamMmabl

AKTYaJIbHOCTh  JIOTIOJHUTENIBHOW  OOIIEpa3BUBAIOIIEH  MPOrpamMMBbI
«OCHOBBI XMMHH 8 KJIACC» COCTOUT B TOM, YTO OHA IO3BOJISIET yYAIlIUMCS OCBOUTH
METOJMKU TPAKTUYECKUX HCCIEIOBAaHUM, a TakkKe TMOJIYyYUTh 3HAHMUS IS
YCHEIIHOTO0 TIO3HAHUs MHpa. B cOBpeMEHHBIX yCIOBHUSX (OPMHUPOBAHUSA
00pa30BaTeIbHOrO MpoIecca MPUOPUTET B YINIYOJICHHOM HM3YYEHHH JUCLUIUIMH
€CTECTBEHHOHAYYHOTO ITMKJIA OTJAETCS CHUCTEME JIOMOJHUTEILHOTO 00pa3oBaHUs
JeTeN.

HoBu3Ha: B JaHHON NporpaMMme akKIEHT BIEPBBIE CMEIIECH Ha MPaKTHUKO-
OPUEHTHPOBAHHBIA TOAX0J M mpobOiemMHoe oOydeHue. [naBHOEe oOTiIHYHE
OporpaMmbl  — 3TO HE 3ayYMBAaHHME IPEAMETA, & AKTHUBHOE AHAIUTUYECKOE
OCBOCHHE MaTepuana (depe3 MPaKTUKY K TIIyOOKOU TEOpHH ).

[Iporpamma MOKET peaJu30BBIBATHECS C MPUMEHEHUEM AJIEKTPOHHOTO

00ydYeHUs U JUCTAHIIMOHHBIX 00pa30BaTE/IbHBIX TEXHOJIOTHI Ha 00pa30oBaTeILHOM
noptasie TAHOY BO «Pernonanbubiii ieatp «Opuon» https://edu.orioncentr.ru/.
Ilenaroruveckas 1meaeco00pa3sHOCTh IPOTPAMMBI COCTOUT B TOM, YTOOBI

chopMHUpPOBATh y TMOJIPACTAIOIIETO TOKOJICHUS HOBBIE KOMIIETEHIINU, TMOBBICHTH
KOHKYPEHTOCIIOCOOHOCTh B HAY4YHOH, TMPOEKTHOM U  HCCIIEIOBATEIbCKON
JEATETBbHOCTH.

Ilemarornyeckas mejecoo0pa3HoCcTh NporpaMmMbl «OnuMnuaaHas Xumus 9
KJIacc» peanusyercs 3a cu€r (PopMHpPOBAHUSI MOBBIIIEHHONW OTBETCTBEHHOCTH K
pe3yabTaraM O00ydeHMs. YualluMCs MPUBUBACTCS OTBETCTBEHHOE OTHOIICHUE K
CBOEMY OOYUYEHHIO, a Takke (OpMUPYETCSl YOSKICHUE, UTO PE3YIbTAThl 00yUECHUS
HaAMpsIMYIO 3aBUCST OT y4acTHsi oOydaromierocsi. Jta 1eib JOCTUraeTcs 3a CUér
MOCTPOCHUST O00pa3oBaTEIbHOM Cpellbl MU CHUCTEeMAaTHYECKHX YNPaKHEHUH,
HaIpaBJICHHBIX Ha 3aKPeIJIeHUE U3y4eHHOTO.

Cpenn ocobeHHOCTEH MpOrpaMMbl MOKHO BBIJICTIUTh TaKUE KakK: CO3JaHUE
MOJIHOIIEHHOM 00pa30BaTENbHONM CpeIbl I MOJYyYSHHUs] HOBBIX 3HAHUH, TITyOOKoe
U JETAIbHOE PACCMOTPEHHE XHUMHHM DJIEMEHTOB pa3IMYHBIX TPYII, a TaKkKe
WM3yYCHUE XHMHH 3a CUY€T HECTAaHJApTHHIX 3a7a4, TPEOYIOIMMX TBOPYECKOTO
0/IX0/1a.

B peanuzanuu mporpamMmbl y4acTBYIOT CMEIIAHHBIE BO3PACTHBIC TPYIIIbI
y4aluxcsi, 4To CIAEAYET YUYUTHIBATh MPU Peau3aiiu NporpaMMmbl.


https://edu.orioncentr.ru/

1.3. OranunTtenbHbIe 0COOEHHOCTH MPOrPaAMMBI
Oco0eHHOCTH TNpPOrpaMMbl: JOTOJIHHTENIbHAs 00IIeoOpa3oBaTeIbHas
oOiiepa3BuBatomiass  nporpamma  «OCHOBBI  XUMUHM 8§  KJAcc»  MOXKET
pearn30BbIBAaTHCS C MPUMEHEHUEM 3JEKTPOHHOTO OOYYEHHS U TUCTAHIIMOHHBIX
oOpa3oBaTeIbHBIX TEXHOJOTH Ha oOpasoBatenbHoM mnoptaie [TAHOY BO
«Pernonaneubiii ieaTp «Opuony https://edu.orioncentr.ru/.

1.4. OT00p o0yuarommxcst
Otr6op oOydaromuxcss Ha JOMOJHHUTEIbHYIO 00111e00pa3oBaTe/IbHY IO
oOmiepa3BuBarollyr0 nporpamMmy «OCHOBBI XMMHM 8 Kjacc» OCHOBaH Ha
CJIETIOUTUX TPUHIIUTIAX

o Coomeemcmeue go3pacmy: iporpaMma IpeaHa3HavYeHa JIs 00yJarOIuXCs
8 KJ1accos;

o Coomeemcmeue ypoeHa oOuiell U MemMAnNPeOMemHou IPYOUUUU:
oOydJaromuecs: JODKHBI 3HaTh OCHOBBI OOIIEH XWUMHUH, OCHOBBI JIaOOPATOPHOTO
MPAKTUKYMa, OCHOBBI CTPOCHHUS BEIIECTBA, OCHOBBI PEIICHUS 3a/1a4 110 XUMUH;

o Coomeemcmeue (YHKUUOHANbHBIM KOMHEMEHUUuAM: OO0ydarouumecs
JOJDKHBI YMETh BBITIOJIHATh MAaTEMAaTHUECKHE OIepaluu (CII0KEHUE, BBIYNTAHUE,
JIeNIeHHe, YMHOXXEHHE), BHHMMATEIIbHO YHTAaTh TEKCT M W3BIEKATh M3 HETO
HEO0OX0MMMYI0 HH(OpMaIMI0, TPOBEPATh €€ Ha COOTBETCTBUE YTBEPKICHUSM,
CTPOUTH JIOTUYECKHE PACCYXICHUS, aHAJIM3UPOBaTh HH(POpMAIMIO W JenaTh
BEIBOJIBL;

o Coomeemcmeue momugayuu K y4yeHuro: o0O0ydaloluecs JOJIKHBI
MPOJIEMOHCTPUPOBATh CTPEMIICHHE K IOJYYCHHUIO HOBBIX 3HAHWW W yMEHUH, a
MMEHHO: paccka3aTb O CBOMX MHTEpEcaxX M YBICUEHHUSX M IMOCEIIAEMbBIX
JOTIOJTHUTENBHBIX 3aHATHSAX, JIOOMMBIX IUCHUIUIMHAX, MPUHUMATh y4acTHE B
o0Opa30BaTeIbHBIX JIATEPSIX U CMEHAX, PEryJIIPHO MOCEMaTh 03HAKOMHUTEIHHEIC,
OpraHW3alMOHHBIC U TUATHOCTHYECKHE 3aHSATH.

1.5. Leap u 321241 NPOrpamMmabl
Henab: HayuuTh OOy4aromMxcss MNpUEMAM  PELICHUS  3aHUMATENIbHBIX
PacyE€THBIX M OKCHEPUMEHTANbHBIX 3a/a4 M YIOPaKHEHUW MO XUMHUHU 4Yepe3
MPAKTUKY. J[JIs1 OCyIIECTBIIEHUS 3TOM LIENU CTABATCA CIEAYIOIIME 3a1aYHU:
ooyuarowue:
® T[IOBTOPEHME U PACIIUPEHHUE MaTEpPHaia, N3y4acMOr0o pPaHee;
e (opmupoBaHHEe HABBIKOB PEIICHUS 3a/1a4 TMOBBIIICHHON CIOXKHOCTH, «yTagack»
Y LIETIOYEK MMPEBPALICHHUIM;
® U3y4YCHUE XUMHH MEPEXOAHBIX, a TAKXKE IPYTUX SJIEMEHTOB, MPU HU3YYCHUU
KOTOPBIX y YUalUXCs, KaK MPaBUJIO, BOSHUKAIOT TPYIHOCTH;
® VyKpeIUICHHE M PacIIUpEeHUE YMEHUW W HaBBIKOB 0€30MacHOro oOpamieHus ¢
peakTUBaMu, JIabOpaTOPHOU MOCYI0M 1 000pYAOBaHUEM;
e (opmupoBaHHE YCTOWYMBOTO HAaBBIKA PEIICHHS SKCIECPUMEHTAIBHBIX 3aj1ad,
COCTaBJICHUSI METOJIMKU SKCIIEPUMEHTA;
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pazeusawoujue:

® pa3BUTHE IPYAULMU B cPepe €CTECTBEHHBIX HAYK, a TAKKE UCTOPUU HAYKH;

® VKPEIUICHUE MEXIPEAMETHBIX CBSI3€d XMUMHUM C €CTECTBEHHBIMM HayKaMu —
bu3uKOM, reosioruei, Ouosioruen, MaTeMaTHUKOM;

e uHGOPMHUPOBAHHE O COBPEMCHHBIX HAIIPABICHHUAX PAa3BUTHS HAYKHU U TEXHUKHU;

e (QopMmupoBaHUE y ydalIUXCs YMEHUM (POpMyIupoBaTh HAy4yHbIE THMIOTE3bl U
apryMEHTUPOBAHO UX IIPOBEPSATH;

e OOBSCHEHHE TPUPOJBI SBJICHUN, C KOTOPHIMU Yy4YalllUecs CTAJIKUBAIOTCS B
IMOBCEJIHEBHOM KU3HU;

e (QopMHupOBaHUE Yy ydYaIIMXCS MPEIACTaBICHHN O Oe30macHOM OOpalieHuH C
XUMHUYECKUMH BEIICCTBAMHM, HCIIOJIb3yEMBIMU B OBITY.

eocnumameJibHble:

e (QopMHupOBaHUE y YUALTUXCS KPUTHUYECKOTO MBIIIICHUS,

® CO3JaHUE TO3UTHUBHOIO OMNbITa B U3YYEHUU XUMHHU U €CTECTBEHHO-HAYYHBIX
JIUCIUTIINH,

® YKpEIUICHHE YBEPECHHOCTH B ce0€ M CBOMX CIIOCOOHOCTSIX;

e (QopMHUpOBaHUE HETaTUBHOTO OTHOIICHHS K YHOTPEOJICHHI0 HAPKOTUKOB U
IICUXOTPOITHBIX BEILIECTB, K KYPEHUIO;

e (opMHupOBaHUE U YKPEIUICHUE Y YUalTUXCsi OEPEKHOr0 OTHOILIECHUS K TIPUPO/IS
1 DKOJIOTHH.

1.6 Ilnanupyemblie pe3yabTaThl peajn3aluu MPOrpaMMbl
«OcHOBBI XUMHH 8 KJ1acC»
K koHIly ocBoeHHsI MporpamMmbl OOYYarOIIMECS OBIAACIOT CICAYIOIIUMU
pe3yJibTaTaMM:
Juunocmuwie pezyibmamol:

e (QopmupoBaHUE YCTOWUYMBOTO MHTEPECA K M3YUEHUIO €CTECTBEHHOHAYUYHBIX
JTUCIUILIMH TaKUX KaK XUMUsI, OMOJIOTHS ¥ DKOJIOT S

® VYKPEIUICHUE TOJIOKUTEILHOIO OIbITa PEIICHUS MPAKTUUYECKUX 3adad U
U3yUYCHUS TPEJAMETa, a TAKXKE y4acTHs B KOHKYPCHBIX MCIBITAHUSIX TIO
XUMUH;

® aKTUBM3AIIMS TBOPUYECKOTO MBIIIUICHUS M TTOAX0/1a K PEIICHHIO 3a]1ay;

® YJIOBJIETBOPEHUE JTUYHOCTHBIX MOTPEOHOCTEN B MO3ZHAHUU MUPA;

® pa3BUTHE HABBHIKOB B3aWMOJICHCTBUS C YJIEHAMH TPYIIIbI, TPYIIOBOM
paboTHI;

e (opmMupoBaHHE HETAaTUBHOTO OTHONICHHWS K YHOTPEOJCHHIO aJKOTOJS,
HapkoTUKOB U [TAB, a Taxke kK IpyruM BugaM JI€CTPYKTUBHOIO TIOBEICHUS,

® OCO3HaHUE IIEHHOCTU NPUPOJIbI, a TaKKe HEOOXOJAUMOCTH OepeKHOro
OTHOIIIEHUS K HEH U K DKOJOTHH B IIEJIOM;

e (opmHupoBaHUE MO3UTUBHOTO OTHOIIECHUS K aIbTEPHATHBHBIM HCTOYHHKAM
PHEPruU, a TaKXke CcrnocodaM BTOPHUYHON TIEepepabOTKH OBITOBBIX U
MIPOMBIIIJIEHHBIX OTXOJIOB.

Memanpeomemmnbwie pe3yiromamol:
® yMETh MPOBOJIUTh MATEMATUUECKUE PACUETHI;
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YCBOUTH TpaBWI O(opmileHUsT J1abOpaTOPHBIX 3amuceil U HaOIIOACHUN
AKCIIEPUMEHTA;

pa3BuTh yMeHUs (GOpPMYyIHUPOBAaTh 3aKIIOYEHHUS, [OCTPOCHHBIE Ha
JOTHYECKHUX PACCYKICHUSIX;

pa3BUTh KPUTHUECKOE MBILIUICHUE;

3HaTh (DPU3UKO-XUMHUYECKHE XapaKTEPUCTUKU BEIIECTB M MATEPHAIIOB TaKue
KaK TOKa3aTeNb MPEIOMIICHHUS, BA3KOCTb, IUIOTHOCTh, IUAJIEKTPHUECKAS
IPOHUIIAEMOCTh, arperaTHOE COCTOSIHUE, IIBET, TPO3PAYHOCTH H T.1.

3HATh NMpaBuiia 6e30nacHON paboThI ¢ 001IEIa00PATOPHBIM 000PYIOBAHUEM;
yCBOUTH 0a30Bble MpeACTaBleHUs O (apMaKoJOTuu, 3HATh COCTaB
HEKOTOPBIX IMpernapaToB U3 JOMAallHeW anTeuku (Takux KakK pacTBOP
Jlrorons, mepekuch BOJOpPOAA, Xjuoprekcenus, «Momomapun», kapOoHaT
KaJIbIUS ¥ OP.);

MOHUMATh BXKHOCTh (PU3WKO-XMMHUYECKUX SBICHUA B KUBOW MPHUPOJIE U B
(YHKIIMOHUPOBAHUU KUBBIX CHCTEM;

3HaTh CBEAEHUS O NPUPOJIHBIX pecypcax M IOJIE3HBIX HCKOMAEMbIX U
crocobax Mx 00bIYM, Kak Ha TeppuTopuu Poccuu, Tak u Ha TEppUTOPUU
Boponexckoit odnactu

Ilpeomemnmnuwie pezynomamot:

B ciepe obweit xumuu.:

yMETh aHaJM3UPOBaTh YCIIOBHS TEOPETUUECKUX 3aj]ay, YYUTHIBATh IpU
petieHnd UHGOPMAIUIO O (PUBMKO-XMMUYECKUX CBOMCTBAX TEX WM WHBIX
BEIIIECTB;

pellaTh pacueTHbIC 3aJa4u C MCIOJb30BAHUEM IOHSTUH «MaccoBasi OJs»,
«00BEeMHas JIOJIS», «KMOJIBHAS JIOJN», «OTHOCUTEIbHAS TJIOTHOCTH TI0 Ta3zy»,
«CpenHsIsl MOJIEKYJISIpHAs Macca rasa Wid ra30BOM CMECH», «IPAKTUUYECKUI
U TCOPETUYECKUN BBIXOJ PEAKIUM», «KOHCTaHTa JIUCCOIMAIIMNY, «3aKOH
JNEUCTBYIOIIUX MAaCC», «CKOPOCTh XMMHUUYECKOW peaklumn», «KOHIIEHTpaIus
BEIIIECTBAY;

COCTaBJISAITh yPAaBHEHUSI XUMUUECKUX PEaKIUh: TOJIHBIX M COKPAIIEHHBIX
WOHHBIX, MOJICKYJISIPHBIX M OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIM, a
TaK)X€ YMEHUMN COCTaBJIATh YPABHEHUS JUCCOIUAIINY;

pas3uyaTh peareHThl M MPOAYKTHI PEAKIIUA, YMETh ONMUCHIBATh UX (DU3UKO-
XMMHYECKHE CBOMCTBA TaKME KaK IIBET, arperaTHOe COCTOSHHUE, 3alax,
JIETYy4€eCTh, YCTOWYMUBOCTD U JIP.;

3HaTh HaubOojee BaXKHbIE MPU3HAKU MPOTEKAHUS XUMHUYECKOU PpEaKIUH,
YMETb UX MPEJCKA3bIBATh MPU HAMTMCAHUU YPABHEHUN PEaKIIMKU U OMKUCHIBAThH
npejarnoiaraéMple HaOJII0ICHHS;

3HaTh AJTOPUTMBI PEIICHUS] TUIOBBIX 3aJlady M3 OJMMIIMAJl, a TaKKE YMETh
HAXOJIUTh ¥ IPUMEHATH MX MPU PEIICHUH KOMOMHUPOBAHHBIX 3a]1a4;

yMETh pelliaTh 3aJadyd Ha M[PUTOTOBJIECHUE PACTBOPOB U CMeced ¢
HCIIOJIb30BAaHUEM Ooiee KOHIICHTPUPOBAHHBIX  PacTBOPOB W
KPUCTAIJIOTUIPATOB;




MIOHUMATh pPa3HULY MEXAY 3apsaoM, BaJ€HTHOCTbIO UM  CTEHEHBIO
OKHCIICHUS, YMEHHUE ONPEACIATh UX AJI Pa3IMUHBIX YaCTHIL;

YMETh MPOBECTU TEOPETHUECKHI pacdyeT Macc U OOBEMOB PEAreHTOB IS
IPOBEJICHUSI CHHTE30B U YMEHHUE ONPEIETUTh BbIX0 XUMUUYECKON peaKlnu;

yMETh NHUCaThb ypPaBHEHUSA TUIPOJIHM3a U OINPEAETATh MO0 HEMY pPEaKIHUIo
Cpebl;

3HATh THUIIBl KPUCTAINIMYECKHUX PEIIETOK U YMETh ONPEIEIATh UX JIOTHOCTb.

B cqhepe neopeanuueckou xumuu

3HaTh  XapaKTepHbIE OCOOCHHOCTHM  D3JEMEHTOB  pa3JIMYHBIX TPy
[Tepuonnueckont cucremsl .M. Menneneena;

3HaTh O cBoicTBax VIl rpynmbl 31eMEHTOB, 0 (PU3NYECKUX U XMUMHYECKUX
CBOMCTBax MPOCTHIX BEMIECTB: (Topa, Xjopa, OpoMa M MO, O TUITHMYHBIX
CTENEHSAX OKHUCIEHUs TaJoreHoB, O Hauboiee BaXXKHBIX COEIMHEHUSX
raJIOr€HoOB, 00 X (PU3HKO-XMMHUYECKHX CBOMCTBaX U MPUMEHEHUHU B OBITY U
XUMHUYECKON MPOMBIIIJIEHHOCTH;

3HaTh 00 ocobOeHHOCTAX VI rpynmbl 5371€MEHTOB, O (U3MYECKUX W
XUMHUYECKUX CBOMCTBAX, a TaK)Xe AJUIOTPOMHBIX MOJIUMUKAIUAX MPOCTHIX
BEIIECTB KHUCJIOPOJa M Cepbl, 00 OKCHUIAX CEPbl U CEPOCOACPM KAIINX
COEeIMHEHUN

3HaTh OO0 OCHOBHBIX XHMHYECKUX H (PU3MUECKHX CBOWCTBAX CEPHOU
KHUCIIOTBI, €€ MPUMEHEHHE B MPOMBIIIJIEHHOCTH, CIIOCOOBI JIA0OPAaTOPHOTO U
IPOMBIIJIEHHOTO TOJIYYEHHs, a TaKXkKe CcrnocoObl Oe3omacHO padoThl ¢
JTAHHBIM COEJTMHECHUEM;

UMETh MPEJCTaBICHUS O TOJYIPOBOJHUKAX, MX BHIAX U CrIOcobax
IPUMEHCHUS;

3HaTh O XapaKTEePHbIX OCOOEHHOCTSAX COEIUHEHUN a30Ta, CTENEHAX
OKHCIICHHSI, a TaKXKE XapaKTepa ydacTHsi B T€X WJIM HUHBIX peakuusx (B
KAueCcTBE OKUCIUTENS WM BOCCTAHOBUTENS). AMMHMAK, a30THasl KHUCIIOTA,
OKCH/IbI a30Ta, TUAPA3UH, AMUHBI

3HaTh XHUMHUYECKHE CBOWMCTBAa, IMOJYYEHHE U AJUIOTPONHIO IPOCTOTO
BemecTBa (ocdopa, a TakkKe O €ro COCIUHEHUM Takux Kak (ocduH,
dbochopHbie KUCTOTHI U pochaThl

3HaTh 00 AUIOTPOIMHBIX MOAU(PHUKANUAX YIJIEpOJa U HUX NPUMECHEHHH B
YKA3HU YEJIOBEKA, CBOMCTBA COCIMHEHUN yriepoaa

3HaTh 00 OCOOEHHOCTSIX M XMMHUYECKUX CBOMCTBax coeauHeHuit 1V rpymnmbl
AJIEMEHTOB: KPEMHUS, TEPMaHHUsl, 0JIOBA U CBHHIIA

3HaTh 00 OCOOEHHOCTSAX U XMMHUYECKUX CBOMCTBax coeauHeHuit |11 rpymmb
3JIEMEHTOB: O0pa U aTFOMUHUS

yMETh TOATBEPKIAaTh aM(POTEPHOCTh COCTMHEHHUIN HA MPUMEPE THIPOKCUIA
Y OKCH/JIa aJTFOMUHUS

3HaTh O XUMHM S-DJIEMEHTOB: HUX CIEKTPAJbHBIX XapaKTEPUCTUKAX U
(UBUKO-XUMUUYECKUX CBOMCTBaX COCIMHEHUM, a TaKXKe€ O HAXOXKJICHUU UX
MUHEPAJIOB B MPUPO/E (CHIIbBUH, TAUT, OApUT. U3BECTHSIK U T.1.)

10



e 3HaTh O HamOoJiee BaXHBIX (-3JIEMEHTaX TAaKUX KakK JKeJIe30, XpOM, ME/b,
IIUHK, cepedpo u ap. DopmMupoBaHHE yMEHHUS OIPEACNIATh HauboJee
BEPOSITHYIO CTENEHb OKUCIEHUS U 3alUChIBaTh (POPMYJIbI KOMIUIEKCHBIX
COCJIMHECHMM;

B cepe duszuueckoii xumuu

® yMeTh KiacCU(PUIIMpOBaTh peakIuu 10 TerioBoMy dddekTy, yMeTh
pPacCUMTHIBATh TETUIOBOM 3(PHEKT XUMUIECKON peaKIuu

® yMETh pelllaTh 3aJa4i Ha OMPE/IeICHUE CKOPOCTH XUMHUYECKON peakinu Mo
ypaBHeHusM Bant-I'opda u Appennyca

® yMeTh 3alUChiBaTh  pPEAKIMH, MPOTEKAIOIMUEe TPU  MNPONYyCKAHUHU
AJIEKTPUYECKOTO TOKa, 3HaTh, M3 KaKUX Tap MOXHO TIOCTPOUTH
raJlbBaHUYECKUM DJIEMECHT;

B mexnuxe nabopamopuvix pabom

® OBJIJICHHE HAaBBIKAMHU OOpaIeHUs ¢ XUMHYECKOM MTOCYI0M U peaKTUBAMM;

® YCBOEGHHE MPABWI TEXHUKU 0€30MaCHOCTH MpHU padboTe B 1adb0paTopuu;

® yMEHHE MPOBOJUTH KaUYE€CTBEHHBIN aHAIU3 JJIs UICHTU(UKAIIUN BEIIECTB B
HETOITMCAHHBIX MTPOOUPKaX;

® yMEHHE TIPOBOJUTH KOJMYECTBEHHBIH  TUTPUMETPUUECKHN  aHAJIM3:
KHCJIOTHO-OCHOBHOE, OKHCIIMTEIIbHO-BOCCTAHOBHUTEIBHOE, OCAAUTCIHFHOE H

TpyTHe.

Komnerenunu

B xoxe peanuzanuu nporpamMMbl y 00y4aromuxcs MOSBUTCS BO3MOXHOCTh
chopMUPOBATH CIAEAYIONINE KOMIETECHIINH:

Yueono-noznasamenvnvie komnemenyuu

CnocoOHOCTh CaMOCTOSITETLHO HAaXOJUTh NYTH pelieHus MTpoOIeMHBIX
CUTyalluid W 3a7a4, MPUHUMATh PEIICHUs] TMPU BBHIIOJIHEHUU JKCIEPUMEHTOB,
yMeHHue OpaTh Ha ce0s OTBETCTBEHHOCTh 3a MPOBEACHUE JIMUHOCTHO-3HAYMMBIX
JEMOHCTPALMOHHBIX KCIIEPUMEHTOB.

DyHKyuoHanbHble KOMNEMEeHUUU

Pa3BuTne mpoOiieMHBIX 30H B JJaHHOM BHJI€ KOMIIETEHIIUH, BBISIBICHHBIX B
X0JIe BXOJHOI'O KOHTPOJSl, B YaCTHOCTHM YMEHHMH JeJiaTh apryMEHTHPOBAaHHbIC
BBIBOJIbI U MPEANOJ0KEHUS, BBIIBUTaTh TMIIOTE3bl, aHATU3UPOBATH COJIEPKAHUE
TEKCTa, OLICHUBATh U COMOCTABJISATh YUCIECHHBIE TApaMETPHI.

Hngpopmayuonnvie komnemenyuu

[Touck u Bepuduxanus oOpa3oBaTEIbHBIX MaTepuanoB B cetu MHTepHeT,
pabota ¢ pecypcamu s noucka yureparypbl (E-library.ru, «KuGepneHunkay,
Google Akanemus, ChemPort u npyrue).

OobuiekynomypHoie KOmMnemeHyuu

OcBoeHME KyJbTYpbl IPOBEAEHUS HAYYHOI'O SKCIEPUMEHTA, OCO3HAHUE
BAKHOCTU BIIUSIHUSL OTKPBITUII B XMUMHM M XMMHUYECKOM TEXHOJOTMM HA KU3Hb
YeJIOBEKa: YIYUIIECHUs] KaUeCTBA U3HU, YMEHBIIEHUE COIMAIbHOIO HEPABEHCTBA,
u3MeHeHue Tpaaunuii. [ToHnManue HEOOXOIUMOCTH B3aUMOJCHCTBHUS HAYYHOTO
cooOIIecTBa € JIOABMHU, OOCYXXJEHWS BIUSHUS HOBBIX OTKPBITUH Ha KU3Hb
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YeJI0BEeKa, OTKPHITUH W M300pETEHUH, BIUSIOMIMNX Ha KU3Hb KAXKIOTO YEIOBEKa
(HEmOMyCTUMOCTh ~WCIIBITAHUN Ha JIIOJAX, TMPUYMHA 3ampera padoThl C
YEeJI0BEYECKUM T€HOMOM, ACHEKThI JICUEHUS TKENbIX O0JIE3HEH U T.11.).

Kommynukamuenvie KomnemeHyuu

YMeHune B3auMOJIEMCTBOBATh C APYTMMHU YUYEHHUKAMU OYHO U TUCTAHIIMOHHO,
BBICTpauBaTh JPYXKECKHE OTHOIICHUS B KOJUJICKTUBE, IMOJJACPKUBATh peOsAT,
HAaxOJWTh C HUMH OOIIME TEeMbl IMOMHUMO XHUMHH, TEPIUMO M KOPPEKTHO
OTHOCUTBCS K HEyJauyaMm JPYrux, CIOCOOHOCTh pellaTh CUTyallMOHHBIC
KOH(JIMKTBHI, @ TAaK)Ke CIIOCOOHOCTh IIpeJiarath, MPOCUTh U MPUHUMATh TOMOIIIb.

Ilennocmno-cmuicnogvie Komnemenyuu

Oco3HaHue LEHHOCTHM HAy4YHOW WCTUHBI W TIO3HAHUS CYTU SIBJICHUMU,
BBISIBJICHHS IPUYMHHO-CJIEACTBEHHBIX CBS3EH, YKPEIUICHUE NMOHUMAaHUS LIEHHOCTH
CBOEH JKM3HU U 30POBbsI, a TAKKE KU3ZHU U 340POBbS APYTUX JIIOAEH, OCO3HAHUE
LICHHOCTU TMOJIYYCHHBIX 3HAHWNA W LEHHOCTHM 3HAYMMBIX OTKPBITUM B XHMUH,
BIUSIONMIUMHA Ha JKW3HH COBpPEMEHHBIX Iojaei. Oco3HaHuE cMbIciaa BbIOOpa
Oynyuieit mpodeccuu U BhICTpaUBaHUU CBOEHM 00pa30BaTeIbHOM TPACKTOPUH.

1.7. ®opmMbl, NOPSAAOK ATTECTALUMN U TEKYLIET0 KOHTPOJIS

Tekymmii KOHTPOJIb: TEKyUIMH KOHTPOJIb MNPOXOAWT B  paMKax
MPAKTUYECKUX 3aHATUH W TMPEINOJaraeT BBIIOJIHEHUE PAa3JIMYHbIX 3aJaHui,
HaIpaBJICHHBIX HA MPOBEPKY CHOPMUPOBAHHOCTH KOMIIETCHIIMI U YPOBHS 3HAHUHU.
[Tegaror OnEHWBAET BBINNOJHEHUW PA3JIMYHBIX 3aJaHUM U TEM CaMbIM JEJIAET
BBIBOJIbI 00 YCIIEIITHOCTH OCBOEHUSI MTpOrpamMMbl. Takoil BUA KOHTPOJISI IPOBOAUTCS
IIPAKTUYECKU HAa KaXKJIOM 3aHSATHUH, YTO ITO3BOJISICT ONIEPATUBHO BHECTU U3MEHEHUS
B COACPKAaHHMM 3aHIATUHA WM NMOATOTOBUTH MHJMBUYAJIbHBIE 3aJaHUS I KaXI0TO
oOyyJaromerocs.

IIpome:kyTOUHAsI aTTeCTAUMSA: TAHHBIMA BUJ KOHTPOJIA IPEAYCMaTPUBACTCS
MPOrpaMMON Kypca TOCJE KaXKJI0ro pasiena C LEeJbl0 NPOBEPKU YCHEIITHOCTH
OCBOCHHSI NPOMACHHOr0 Marepuana. PopMa MNpPOBEACHHUS MNPOMEKYTOUHOTO
KOHTPOJISI COTJIACHO MporpamMme Kypca — 3aianusi B (hopMe 3a7ad OJIMMITUATHOTO
THUIA.

ATTecTanusi MO0 UTOraM OCBOCHHMSI NporpamMmbi: ¢Gopma TPOBEICHUS
JJAHHOTO BHJIA KOHTPOJISI MPEANOJaracéT HAMWCAaHUE WTOTOBOW OJIMMITUABI.
3agaHus IpeAnoJiaraT pazinyHbie GopMaThl. 3aaHUsl TOCTPOSHBI 10 TPUHITUITY
YCII0KHEHUS: OT CaMOT'0 ITPOCTO A0 CJIOKHBIX, TBOPUECKUX, MUCbMEHHBIX 3aJJaHU.
JIaHHBII TOAXOJX TMO3BOJSET OLEHUTh YPOBEHb OCBOCHHUS  IPOrPaMMBbI
OOyYarOIIMMUCS U YPOBEHBb PA3BUTOCTH KOMITETEHIIUH.

Kpumepuu oyenxu yposns meopemuueckoii n0020mo8Ku: OCMBICICHHOCTh U
cB00O/Ia UCTIOIH30BAHUS XUMUYECKUX TEPMUHOB M 3HAHUI Ha TIPAKTUKE PEIICHUS
3a/1a4 NOBBILICHHOU CJII0KHOCTH.

Kpumepuu oyenxu ypoeusa npakmuueckou HnOO20MOBKU. KAueCTBO
BBITIOJIHEHUS IPAKTUYECKOTO 3a/1aHUS;

Kpumepuu oyenxu ypoeus pazeumus JUYHOCMHBIX Kadecme: KyJIbTypa
MOBE/ICHNUS, TBOPYECKOE OTHOIICHUE K BBIIIOJHEHUIO IPAKTUYECKOTO 3aJaHuUsl.

Hmozosas oyenxka ypoeHs YCB0EHU NPOSPAMMbL OCYUECMBAAemcs Ha
OCHOBAHUU CIEeOYIOUWUX Pe3YIbMAMO8:
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YpoBHU KOHTPOJIbHBIE TECThI, pa0OTHI

OtcytcTBue pabOTHI, O0TKa3 OoT pabothl , BemoaHenue 0-40% ot
Huzkuit MOJYYEHHBIX 3aIaHUN

Pemennie 40% -70% OT moy4yeHHBIX 3aJaHAN

Cpennuii
. Pemenne 6onee 70% OT MOMyYEHHBIX 3aJaHUN
Bricokuit
Kpurepuem s dexTuBHOCTH peanuzanuu JOTIOJIHUTEIIBHOM

00111e00pa30BaTeIbHON 00IIepa3BUBAIOIICH MPOTPAMMBI SIBJISICTCSl TOBBIIICHUE
WHTEpeca K XMMHUHU, a TaAKXKE Y4aCTHE BO MHOXKECTBEHHBIX OJIUMITHAAaX, TYpPHHUPAX
Y UHBIX BUJIAX UHTEIJICKTYaIbHOM ESATeIbHOCTH.
1.8. Bo3pacTHble 0COOEHHOCTH 00yYAKOIUXCS

[TonpoctkoBast  rpynma  14-16  jeT  xapakTepu3yeTcs  BBICOKOM
MPUBEPKEHHOCTHIO K TPYIINE U MOTPEOHOCTH K JIMYHOCTHOMY CaMOOTIPEICICHHIO.
OTH MOTPEOHOCTH MOTYT OBITH YJOBJICTBOPEHBI 32 CUET BBHIMIOJHEHUS TPYIIIOBBIX
3a/a4y, a TakKe 3a CYET PEIICHUs pealbHbIX MpooOsieM. Taxke AJig MOIPOCTKOB
OyZeT OYeHb 3HAYMMO IOKa3aTh ce0s U MPOJEMOHCTPUPOBATH CBOM YMEHHs Ha
MyOJIMYHOM MEPOIIPUATHH, CPEJI CBEPCTHUKOB U UX POJAUTENICH.

1.9. Cpoku peajm3anuu NporpamMMsl
O0bem nporpammbl: 144 yaca.
Cpoxk peanu3anuu 00pa3oBaTeJbHON NPOrpaMmmel: 1 ros.
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Paszpnen 2. Conepskanue nporpamMmmbl

2.1 Y4yeOHBIi IVIAH AONOJHHUTEIbHOMH 0011e00pa30BaTeIbLHOM
o0mepassuBaweii nporpaMmmbl «OCHOBBI XMMHH 8 KJIace»

No | Ha3zBanue TeMbl KonmnuecTBO yacon dopma KOHTPOJIA
/11
Bcero | Teopus | [Ipaktuka
Paszpnes 1. O01mas u Heoprauu4eckasi XMMus
1. | BBoanoe 3ansitue. [IpaBuiia 1 1 i Bxonnoiu
TEXHUKUA 0€30MaCHOCTH. KOHTPOJIb
2. | JJaGoparopHoe OO6cyxneHue
obopynoBanue.  [IpaBumia 1 i 1
paboTel c sabopaTopHO
MTOCYJIOM.
3. | Ctpoenue aToMma. Ob6cyxnenue
XVUMUYECKUAMN
3J1IeMeHT. 30TOoIIbI 6 2 4
4. | ®opmybl BEIIECTB. OO6cyxneHue
[Tepuoanyeckuit 3aKOH | 6 2 4
JI.1. Menpeneena.
5. | Crexuomerpuueckue 6 2 4 O6cyxnenue
3aKOHBI.
6. | YpaBHeHus peakiuil. 6 2 4 O6cyxneHue
7. | OcHOBHBIC KIacesl | o 9 4 OO6cyxneHue
HEOPTaHUYECKUX BEIICCTB
8. | Xumuueckue CBOMCTBA OO6cyxneHue
OCHOBHBIX KJIaccoB | 6 2 4
HEOPTraHUYECKUX BEIICCTB
9. | Pemenue 3agau 8 ) 8 [IpoMexyTOUHBIN
KOHTPOJIb
10. | Xumus MICJIOYHBIX 5| OO6cyxneHue
HIEJI0YHO-3€MEJIbHBIX 6 2 4
METaJJIOB
11. | Xumust  snemeHtoB 13 6 2 4 OOGcyxnenue
rpynibl. AMGOTEpHOCTh
12. | XuMusg  DJI€EMEHTOB 14 5 2 4 OO6cyxnenue

TPYIIIBL.
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13. | Xumust  smemeHToB 15 6 9 4 OO6cyxaeHue
T'PYIIIHL.

14. | Xumust  snemeHtoB 16 5 2 4 OOGcyxnenue
T'PYIIIBI

15. | XuMusg  dieMeHTOB 17 5 2 4 OOGcyxneHue
T'PYIIIHL.

16. | Xumus MEePEXOTHBIX [IpomexxyTouHbIN
anemeHToB.(Co, 8 2 6 KOHTPOJIb
Ni,Mn.Cr,Fe)

Pa3nen 2. AHaJIuTHYEeCKAs XUMHUSA

17. | PacTBOpBHI. OOGcyxeHue
DIIEKTPOJIUTHYECKAS 5 5 4
JTUCCOITHAITHS. Peaknun
HOHHOTO OOMeEHa.

18. | 'maponm3 2 2 OO6cyxneHue

19. | BomopoaHsIii moka3aTenb 2 2 OO6cyxnenue

20. | OcHOBBI Ka4eCTBEHHOT'O 8 2 6 OO6cyxneHue
aHaju3a.

21. | OCHOBBI KOJIHMYECTBEHHOTO 9 9 i OO6cyxaeHue
aHasn3a. Turpumerpus

22. | KoMIekcoHOMEeTpHUIEeCcKOe 4 2 2 O6cyxnenue
TUTPOBAHMUE.

23. | OKuCIUTEIHHO- OO6cyxeHue
BOCCTaHOBUTEIBHOE 4 2 2
TUTPOBAHHUE.

24. | OcagurenpHOE 4 9 5 OO6cyxneHue
TUTPOBAHHUE.

Paznen 3. ®usnuyeckass Xumus

25. | OCHOBBI TEPMOXUMHUH 6 2 4 OOGcyxeHue

26. | OCHOBBI JEKTPOIH3A 4 2 Ob6cyxnenue

27. | OCHOBBI KHHETUKH 4 2 2 O6cyxnenue

28. | 3akrounTenbHas Hrororas
oJIMMIIMAaAa 2 ) 2 oJIMMIIMA1a

29. | IlonBeneHne NTOTOB. 5 5 OO6cyxnenue
Bcero 144 | 49 95
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2.2 KasiengapHblii y4eOHbIH rpauK 10N0JTHUTEIbHOM
001eo0pa3oBaTeIbHOI 001Iepa3BUBAIONIECH IPOTPAMMBI
«OcHOBBI XUMHUH 8 KJ1acC»

Ton Hara Hara Bceero KoanuyectBo | Pexum
o0yuyeHHsl | HAa4yaJla | OKOHYAHMS | Y4YeOHBIX Y4eOHBIX 3aHATHH
00y4yeHusi | 00y4eHUs HeleNb 4acoB
1 15.09 31.05 36 144 2 pa3a B
HEJENI0 T10
2 4aca

Conep:xxanue yueOHBIX pa3/iesioB
Paszgen 1. O01ast 1 HeOpraHu4ecKas XuMUs

1. BBoaHoe 3ansitue ( 1 yac)

1.1. Teopusa ( 1 u) Texuuka 6e30MacHOCTH U OXpaHa Tpyaa. MHCTpyKTax mo
TeXHUKEe O0€30macHOCTU W oxpaHe Tpynaa. [Ipuumubl TpaBMatu3zMa. HecuacTHbie
cinyuau. [IpaBuia moBeieHUsI Ha 3aHATUSIX U B UCCIIEAOBATEIBCKOM J1Ta00paTOPHHU.

2. JlaGopaTtopHoe odopyaoBanue. IlpaBuia pa6otrbl ¢ J1aGopaTopHOM
nocyaoi. Kimaccupukanus xumuueckoii mocyanl. ( 1 gac)

2.1 Ilpakmuxka (1 u). TlpaBuiao yxoma 3a J1abopaTOpPHOM MOCY0H. Bubl
crekna. CpexactBa 11t MbIThs mocynbl. Cymka mocyasl. IlpaBmia paGoTel ¢
BBICOKOTOYHBIM 000PY/1I0BAaHUEM.

3. CtpoeHue atoma. XuMu4eckuii 31ement.U3oronsl (6 4)

3.1 Teopua (2 u). DICKTPOHHOE CTpPOEHHE aTOMOB. ATOMHas Macca.
N3oTonbl. ATOMHAas Macca

3.2 IIpaxkmuka (4 u) PermieHre KOMIUIEKCHBIX 337124

4. ®opmy.sl BemecTB. [lepuoanyuecknii 3axkon .. Menneneesa. (6 1)

4.1 Teopusa (2 u). CocraBienue u uteHue ¢Gopmyia BemiecTB. [IpocTeie u
CIOXKHbIe BemiecTBa. [loHSATHE O CTENMEHWM OKUCICHHS W  BaJCHTHOCTH.
[Tepuonnueckun 3akoH [.1. Menneneesa.

4.2 Ilpakmuka (4 u) PerieHre KOMIUIEKCHBIX 3a71a4

5. CrexmoMeTpuuyecKkue 3aK0OHbI. (6 4)

5.1 Teopusa (2 u). Ilonstue o konmyectBe BemiecTBa.Yucio ABorajpo.
Monb. 5 CTEXHOMETPUYECKUX 3aKOHOB.

5.2 Ilpakmuka (4 u) PellieHue KOMIIJIEKCHBIX 3a/1a4.

5. YpaBHeHusi peakuuii. (6 4)

5.1 Teopusa (2 u). YpaBHUBaHUE PEAKIIUI.

5.2 Ilpakmuka (4 u) PellieHue KOMIIJIEKCHBIX 3a/1a4.

6. OcHOBHBIE KJIacChl HEOPraHNYeCKUX BelecTs (6 )

6.1 Teopus (2 u). Metamibl, HeMeTalTbl. OKCUJIBI, TUAPOKCHUIBI, COJIH.

6.2 Ilpakmuka (4 u) Pelienrie KOMIJIEKCHBIX 3a7a4.

7. XuMHYeCKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTraHUYECKHX
BelecTB (6 1)

7.1 Teopusa (2 u). I'eneTndecKkas CBsI3b MEXKy KiacCaMHd HEOPTaHUUYECKUX
BEILIECTB.
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7.2 Ilpakmuka (4 u) PellieHne KOMIUJIEKCHBIX 3a/1a4.

8. Pemenue 3a1a4 (8 u)

8.1 IlIpakmuxka (4 wu) Pemenue KomIUIeKCHBIX 3agad.llemouku
IIPEBPAILCHUN.

9. X¥MMHSA 1IEeJJOYHBIX H IeJI0YHO-3eMeJIbHBIX MeTAJLJIOB (6 1)

9.1 Teopus (2 u). XuMusl MIETOYHBIX U HIETOYHO-3E6MEIbHBIX METAJJIOB

9.2 Ilpakmuka (4 u) PenieHrie KOMIUIEKCHBIX 3a71a4

10. Xumus 3j1eMeHTOB 13 rpynnbl. AMdorepHocTh (64)

104.1 Teopusa (2 u). Heopranuueckas XuMusa. XUMHUS DJIEMEHTOB 13
IPYIIIIBL.

10.2 Ilpakmuka (4 u). Pemenne onuMnuagHbIx 3aa1a4. AM(OTEPHOCTD

11. Xumus 3j1emeHTOB 14 rpynnsl. (6 1)

11.1 Teopus (2 u). Heopranuueckasi XuMusi. XuMuUs 3J€MEHTOB 14 TpyMIIbL.

11.2 Ilpakmuxka (4 u). Pemienue oMMMIIMaIHbIX 3a71a4.

12. Xumus 3j1ieMmeHTOB 15 rpynnsl. (6 1)

12.1 Teopus (2 u). Heopranudeckas XuMusi. XuMUS 3JIEMEHTOB 15 TpymIIbL.

12.2 IIpakxmuka (4 4). Perenne omuMIIMaHbIX 3a/1a4.

13. Xumust 3jiemeHToB 16 rpynnsl. (6 1)

13.1 Teopus (2 u). Heoprannueckast xumusi. XUMHsI 3JIEMEHTOB 16 Tpymbl.

13.2 Ilpakmuxka (4 u). Perienue oMMIIMaIHBIX 3a]1a4.

14. Xumus 3j1iemeHToB 17 rpynnsl. (6 1)

14.1 Teopus (2 u). Heoprannyeckast XuMus. XUMUs 3JIEMEHTOB 17 TpymIIbL.

14.2 Ilpakmuxka (4 u). Permienue onvMnuaHbIX 3aa4.

15. Xumus nepexoanbix 3jeMeHToB.(Co, Ni,Mn.Cr,Fe). (8 1)
15.1 Teopua (2 wu). Heopranudeckas Xumus. XUMHUS NEPEXOJHBIX

DJIEMECHTOB.
15.2 Ilpakmuxka (6 u). PerieHue oMMITMAIHBIX 3a]1a4.

Paznen 2. AHasmTu4ecKasi XMMUA

1. PacTBopbl. DiiekTpoJMTHYecKasl aucconuanus. Peaknum HMOHHOrO
oomeHa. ( 6 )

1.1 Teopusa (2 u) llpaBuna B3BEIIMBaHMS, pabOTa ¢ TEXHUYECKUMH U
aHAJTUTUYECKUMHU  BecaMH.  Teopus  3JETPOJUTUYECKOM  JUCCOLMAIUU
C.Appennyca. Peakiium HOHHOTO 0OMeHa.

1.2 Ilpakmuka (4 u) HaBegeHue pacTBOpOB TMOBAapEeHHON COJIM B
koHneHTparuu ot 0,25 M no 0,01 M. Pemenue 3amad u3 cOOpHUKOB 3a/ad IO
XUMUH TTOBBIICHHON CIIOKHOCTH.

2. F'uaposans.( 6 4)

2.1 Teopusa (2 u) 'unponus comneil.

2.2 Ilpakxmuka (2 v). I'uaponus coyel Ha MPAKTUKE.

3. Boapopoanblii moka3aresb (4 4)

3.1 Teopus ( 2 u) BeiBog dopmybl. Pacuer paBHOBECHBIX MOHHBIX (OPM.
3aBucuUMOCTH cpeapl oT pH pacTBopa.
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3.2 Ilpakxmuka ( 4 u). U3smepenne pH pactBopoB ¢ nmomomipio pH-mMeTpoB,
CTEKJITHHOTO JIEKTPOa, MHIUKATOPHOUN OyMaru, MHIUKaTOPOB.

4. OcHOBBI KaUeCTBEHHOr0 aHau3a(84).

4.1 Teopusa (2 u). ITpuHUUIIBI OTIPEICIICHUS BEILIECTB.

4.2 IIpakmuka (6 u). Pemienre mpakTHYECKUX 3ajad.

5. OCHOBBI KOJIHYeCTBEHHOT0 aHau3a. Turtpumerpus( 2 v).

5.1 Teopusa (2 wu) IlloHsiTUE TUTPAHT, TUTPyEMOE BELIECTBO. Bumabl
tutpoBanus. [lpsimoe, oOpaTHOoe. OCHOBBI KHCIOTHO-OCHOBHOTO THUTPOBAHMSI,
OKHCIIUTEIbHO-BOCCTAHOBUTEIHLHOTO, OCAAUTEIBHOE , KOMIIJIEKCOHOMETPUUECKOE.

6. KommiekcoHoMeTpuyeckoe TUTpoBanue (4 4).

6.1 Teopusa (2 u) Ocnogbl KOMILIEKCOHOMETPHUU

6.2 Ilpakmuka (2 u) OnpeneneHue Kajblldsi, MarHus METOJOM
KOMILIEKCOHOMETPHUU B BOJIONIPOBOAHOM Bozie. OnpeiesieHne JKECTKOCTH BOIBI.

7. OKMCJIUTEbHO-BOCCTAHOBUTE/IbHOE TUTpoBaHue (4 4).

7.1 Teopusa (2 u) Ocno6bl OKUCIUTEIBHO-BOCCTAHOBUTEIBHOIO TUTPOBAHUS

7.2 Ilpakxmuxa (4 u) OnpeneneHue acCKOpOUHOBOM KHUCJIOTHI B TaOJIeTKax,
aMITyjax U Mopouke « ACKOpOMHOBAs KUCIOTa» UOJOMETPUYECKUM TUTPOBAHHUEM.
OrnpeneneHune roKO3bl.

8. OcagurtesbHOe TUTpPOBaHue ( 4 4).

8.1 Teopus (2 u) Ocno6bl OCATUTEIHLHOTO TUTPOBAHMUS.

8.2 Ilpakmuka (2 u) TurpoBanue no meroxy Mopa, @onbrapaa.

Pa3znesn 3. ®usnveckas XuMus

1. OcHoBbI TepMoxuMuu ( 6 4)

1.1 Teopus (2 u) Tepmoxumuueckre ypaBHeHHs. 3aKOHBI ['ecca.

1.2 Ilpakmuxa (4 u) Peuienue 3aaau.

2. OcHoBblI dj1ekTpoaun3a ( 4 u)

2.1 Teopus ( 2 u) DnexTponausep, MPUHIAT Pa0OTHI. 3aKOHBI JIEKTPOJIHA3A.

2.2 Ilpakmuka ( 2 wu) DIEKTPONIW3 COJNEH CUJIBHBIX OCHOBAaHUH W
OE3KHUCIOPOIHBIX KHUCIIOT, COJieH CIabbIX OCHOBAHHMHA M OE3KHUCIOPOIHBIX KHCIIOT,
CUJIbHBIX OCHOBAHUM M KHCJIOPOJCOAEPKAIIUX KUCITOT.Perenune 3amay.

3. OcHOBBI KHHETHKH (44).

3.1 Teopua ( 2 u) Cxopoctb peakuuu. [lopsanok peakuuu. Kunernyeckue
ypaBHCHHUSI.

3.2 Ilpakmuka (2 u) Pemenue 3amady.

4. 3akaounTesibHas oqumMnuanaa (2 4).

5.1 Teopusa ( 2 u). Hanucanue paGoThI.

5 . IloaBeaenne uToros. ( 2 4)

5.1Teopusa ( 2 u). Ananu3z pe3yJbTaToOB, MOJIBEICHUE UTOTOB.
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Pa3nen 3. BocnurarejibHbIe KOMIIOHEHTBI

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK PacimpoCTpaHWiIa CBOE
BJIMSIHME Ha BCE 00JIACTH YENOBEUECKOIo CYIECTBOBAHMS, 3a/1ajla HOBOE BHUJCHUE
MHUpa, CTajla HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOH KYJIbTYPBI, HEOOXOIUMBIM
YCIIOBUEM KU3HU O0IECTBA: 3HAHUE XUMHH CIYKUT OCHOBOU IJis1 (POPMUPOBAHUS
MUPOBO33PEHUS YEIIOBEKa, €r0 MPEACTABICHUNH O MaTepUAIbHOM €IMHCTBE MHUPA;
BRXHYIO POJIb UTPalOT (OpMUPYEMBIC MPEICTABICHHUS O B3aWMOIPEBPAIICHUIX
SHEPTUH U 00 YBOIIIOIMH BEIIECTB B IPUPOJIC; COBPEMEHHAsI XMMHsI HallpaBJIeHa Ha
pemieHrne TI00aTbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS YeIOBEYECTBA —
CBIPEBOM, IHEPreTUUECKOM, MUILIEBON U IKOJIOTHYECKON 0e30MacHOCTH, MpodiieM
3/IpaBOOXPaHEHUSI.

B ycnoBusx Bo3pacraromiero 3HauY€HHs XUMHUU B KU3HHU OOIIECTBa
CYIIECTBEHHO TIOBBICWJIACh POJb XHMMHYECKOTO oOpa3oBaHus. B  1urane
COIMANIN3AIMN OHO SIBJSIETCS OJHUM U3 YCIOBUN (HOPMHUPOBAHMS WHTEIUICKTA
JUYHOCTH U TAPMOHUYIHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY  YEJOBEKY XUMHUYECKHE 3HAHUS HEOOXOOUMBI IS
npuoOpeTeHNs OOIIEKYIBTYPHOTO YPOBHS, MO3BOJISIIOIIETO YBEPEHHO TPYAUTHCS B
COLIMyME U OTBETCTBEHHO Y4acTBOBAaTh B MHOTOOOpPAa3HOW >KWM3HMU OOIIECTBA, IS
OCO3HAHUSl BAXHOCTH Pa3yMHOTO OTHOIIEHHUS K CBOEMY 3OPOBBIO U 3J0POBBIO
IpYyTUX, K OKpYKalIIeld MPUPOJAHON cpene, UIS TPaAaMOTHOTO MOBEACHUS TpHU
UCTIONb30BAaHUU PA3IMYHBIX MAaTEPUAJIOB M XUMUYECKUX BEIIECTB B TOBCEIHEBHOM
KU3HH.

XuMuueckoe 00pa3oBaHHE B OCHOBHOM IIIKOJIE SIBISAETCS Oa30BBIM IO
OTHONIICHUI0 K CHCTEeME OOIIero XUMHUYEeCKoro oOpa3oBanusa. l[lostomy
JOTIONHUTENbHAs ~ oOmiepa3BuBawomas  nporpamma  «Kypc — HadampHOTO
O3HAKOMJICHUS C XHUMHEH» Ha COOTBETCTBYIOIIEM €My YpPOBHE pealu3yeT
npucymue oOIeMy XUMHUYECKOMY OOpa30BaHMIO KIIIOUEBBIE IIEHHOCTH, KOTOpBIE
OTpaXaroT TOCYAApCTBEHHBIC, OOMIECTBEHHBIE W WHIWBHUAYyaJIbHBIC MOTPEOHOCTH.
OTUM ompenenseTcs CYIHOCTh OOuIell cTpaTeruu OO0ydYeHHs, BOCHUTAHUS U
pa3BUTHUS 00YYAIOIIUXCS CPEACTBAMHU MTPOTPAMMBEI.

N3yyenne npeamera:

1) crmocoOCcTBYyeT —peanu3aliii  BO3MOXKHOCTEHW IS CaMOpa3BUTHS U
dbopMHUpOBaHUS KyJNbTYPHl JIMYHOCTH, €€ 00meld u (yHKIIMOHATIHLHOU
I'PaMOTHOCTH;

2) BHOCHT BKJaJ B ()OPMHUPOBAHHE MBIIIJICHUS U TBOPUYCCKUX CIIOCOOHOCTEH
MOJIPOCTKOB, HABBIKOB WX CAMOCTOSITENILHOM Yy4eOHOW JesITeNbHOCTH,
IKCMIEPUMEHTATBHBIX U HCCIEJOBATEIBCKUX YMEHHUI, HEOOXOTUMBIX Kak
B MTOBCEJTHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHOMN JEATEIBHOCTH;

3) 3HAKOMHT CO CHenu(PUKONH HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[IEJIOCTHOTO B3TJIA[a HA EAWHCTBO TMPUPOJABI M YEIOBEKAa, SBIACTCS
OTBETCTBEHHBIM  d3TaroM B (OPMHUPOBAaHHHM  €CTECTBEHHOHAYYHOMU
I'PaMOTHOCTH MOAPOCTKOB;
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K YEJIOBEKY,

4) cnocoOcTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4YHBIM 3HAHUSAM, K IPUPOJE,
HKOJIOTHIECKOE 00pa3oBaHNEe 00YJIArOITIXCS.

BHOCUT CBOHW BKJIaJ B

Ha3Bannble HampaBieHHUss B  OOy4YeHHMM XUMUU  00ECIIEUHBAIOTCS
cnequ(pUKOl COJAEpKaHMs MpeAMeTa, KOTOpBhIM SBIAETCA MEeAarorHyecKu
aJIalTUPOBAHHBIM OTpa)KEHHUEM 0a30BOM HAyKH XMUMHH Ha ONpPeeIEHHOM 3Tare eé
pa3BUTHSL.

KajieHgapHblii IVIAH BOCIUTATEIBHO padoThl
Ne Meponpusitue 3agaun Cpoxku
IPOBEJCHUS
1. | «/enb omxpvimoeix | 3HAKOMCTBO C AesaTenbHOCThI0O [AHOY Cenmsopo
ogepeiy BO «Pernonanbhsiii ieHTp «OpUoOH»,
BBEJCHUE B MPOTPAMMY
2. «Heckyunvie [lony4yeHne HOBBIX HaBBIKOB 3HAHUU U Oxms6pb
KAHUKYJIbL) yMeHuii uepes meponpusatuss AHOY BO
«PernoHanbHbIN HEHTp «OpHOH»
3. «Yuenvie DKCKypCHs 10 TOPOY C MOCCIICHUEM Hosabpo
Bopomneoicckoti My3€eeB (M0 BO3MO>XHOCTH) U MOTHJIbI
obracmuy M.C. IlBera, paccka3 0 )KU3HH YUEHBIX B
r. Boponexe u obsactu
4, «Hecxyunvie [Tonmy4yeHre HOBBIX HABBIKOB 3HAHUU U exabpo
KAHUKYJIb1 Y yMeHnuit uepe3 meponpustusi AHOY BO
«PernonanbHsiil ieHTp «OpUOH»
5. | «Mup xumuueckux | PacmupeHue y oOydaromuxcs AHneapw
npogeccutiy MPEACTABICHUE O MUPE MPOeccui,
CBSI3aHHBIX C XUMHUEH
6. «Hcmopus Pa3Butne naTEepeca K uCTopuun Despanv
XUMUYECKO20 OteudecTBa, HAOIIOJATEIHLHOCTH,
opYy*CUs, T10003HATEILHOCTH; BOCIIUTAHHE YyBCTBA
83pblEUAMbLX NaTpuoTU3MA,
eeujecms. CIUIOYEHHOCTH, OTBETCTBEHHOCTH,
Xumuueckue M3Yy4YCHHE MPABUI NOBEACHUS MPU
BOUCKAY XAMHUYECKOU yTpo3e
7. «3naxomcmeo C | 3HaKOMCTBO ¢ Tipodeccueit 1adopaHTa B Mapm
npogheccuei XUMUKO-aHAIUTHYECKON JTabopaTopuun
nabopanmy
8. Bcempeua c Bcerpeua nereii ¢ BeimyckHukamu TAHOY Anpenv
8bINYCKHUKAMU BO «Peruonanbubiii neHTp «Opuon» -
«OpuoHna» u3 cTyneHTamu pa3Hbix BY30B ¢ 1enbio
pasnvix BY306 npodeccruoHanbHO OpUEHTAINH,
dbopmupoBaHus CBsI3el HACTABHUYECTBA
Q. «Heckyunvie [lony4yeHne HOBBIX HaBBIKOB 3HAHUU U Mau
KAHUK)IbL)» yMeHuni uepe3 meponpusatuss AHOY BO

«PernonanbHbii IEHTp «OPHUOHY
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10. | «Ilocewenue my3esn- | AHTPONIOIOTHYSCKUE U3BICKAHUS. Hrwono
3an06eoHuUKa Hctopust yenoBeyecTBa KAMEHHOT'O BEKa
«Kocmenxuy

Pa3znen 4. Opranu3anMoHHO-NIEAATOTHYECKUE YCJIOBHS

ObecnieueHre  peanu3aly  JOMOJHUTEIBHOW  00IIe00pa3oBaTeIbHON
oOmiepa3BuBaronieil mporpaMmbl «OaumnuagHas XumMuss 9 Kiacc» BKIIOYAET B
cebst  cienyroluMe  KOMIOHEHTHI:  y4eOHO-METOJMYECKHM,  MaTepHalbHO-
TeXHUYECKUH, HHOOPMAIIMOHHBIN, OPTaHU3AIIMOHHBIN, KaPOBBIM.

Y4eOoHO-MeTOAUYeCcKOEe 1 HHPOPMALIMOHHOE o0ecevyeHre NPOrpaMMBbl .

- METOIbI OpPTaHU3aIN 00Pa30BATEIHLHOTO MPOIIECCa;
- opMBI OpraHu3anKy 00pa3oBaTEILHOTO MPOIIECCa;
- opMBI OpraHu3aluu yueOHOTO 3aHSATHUS.

- IeIarOrHYeCKUE TEXHOJIOTHH;

- TUJIAKTUYECKUE MaTEPHUaIbI.

MeToabl y4eOHOM 1eATeTIbHOCTH:

Ha 3anstusx mnpeamojiaraeTcs HUCHOJIb30BaHUE PA3JIUYHBIX  METOOB
oOy4eHHUs: WUTPOBbIC, JIEMOHCTPAIMOHHBIE, CJIOBECHBIE, YAaCTUYHO-TIOMCKOBEIE,
TBOPYECKHUE.

® 00 BbSICHUTEIIbHO-UJUTIOCTPATUBHBIN (0OBsicHEHHE Marepuana

IPEeNoaBaTeseM U NOJKPEIUIEHHUE €ro JEMOHCTPALIMOHHBIMU SKCIIEPUMEHTAMU );

®PENPOIYKTUBHBINA (MIOBTOPEHUE YYAIIUMUCS HKCIIEPUMEHTOB, CIOCOOOB
BBITIOJIHEHHUS PACUYETOB U PEIICHHUS 3a7a4);

®[IPAKTUYECKUI (IPUMEHEHUE MOTYYCHHBIX 3HAHUW HA MPAKTHUKE);

eliCcCIIE0BATENIbCKUH (aHAJIU3 peabHbIX 00OBEKTOB);

®[IPOOJIEMHO-TIONCKOBOM (ITOUCK YUYaITUMHUCS PEIICHHS yUeOHbIX 3aJ1a4).

MeTtonbl 3Tanma y4eOHO-TBOPUECKOTO BBIPAXKEHUS: CAMOCTOSITEIIbHBINA TOUCK
(MOWCKOBBIE 3aJaHusA, MPOEKTHAasl [EATEIIbHOCTh), METOJA XYI0KECTBEHHOTO
UCIIOJTHUTENBCTBA (BBIPA3UTEIIBHOE M3JIOAKEHUE MBICIEH, UCIOIb30BAaHUE CPEACTB
BBIPA3UTEIHHOCTU B KOHKYPCaxX U BBICTYIUICHUSX, TICHUE, UCTIOIH30BAHNE 3aKOHOB
KOMIIO3UIIUHA U TEXHUUECKUX TTPUEMOB B ICKOPATUBHO-TIPUKIIATHON JEATEbHOCTH,
MOJITOTOBKA YKOJIOTMYECKUX AKIIUN).

@®opmMbl YUEOHOI 1eATEJIbHOCTH

[IpuMeHsieTcs Kak WHIWBUAYalbHASI, TaK M TpyMmnoBas (GOpMbl OpraHU3alUU
y4eOHOU J1eSITEIbHOCTH:

® JICKIIUU;

® CEMHHAPBI;

e1a00paTOpHbIE PabOTHI;

® [IPAKTUKYMBI;

eyiccieoBaTeNbcKkas paboTa;

®ITOTOBOE BBHICTYILICHUE Ha «HaydHOU Enkey.
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B  pmemsax  peamus3auMu  OpOrpaMMbl  UCIIOJB3YIOTCA  CIEAYIOLIUE

negaroru4€eCKue TEXHOJI0rum:

® JIMYHOCTHO-OPUECHTUPOBAHHOE Pa3BUBAIOIIECE OOyUCHHUE;

e MpobiieMHOE O0yUYeHUE;

® UIPOBBIC TEXHOJIOTUU;

® TEXHOJIOTMH YPOBHEBOU nudpepeHuunanm;

® TEXHOJIOTHUS MHTEHCU(DUKAIMU OO0yUeHHsS HAa OCHOBE CXEMHBIX U 3HAKOBBIX
Mojieiel yueOHOTro MaTepuarna.
MeToauveckue MaTepHaJIbl - TUIAHBI-KOHCIICKTHI 3aHATHH, IT0I00OPaHHBIA U

0000IIIEHHBIN MaTepuail Mo TeMaM 3aHSATHHN (KOHCHEKThbI, CTaTbU, METOIUYECKHUE
pa3paboOTKH, MPE3SHTAIINH ), IPABUJIa TI0 TEXHUKE OS30IMaCHOCTH Ha 3aHITHUSX.

1.

~

Mertoauueckiue peKOMEHAAIMU JJIsd YUYWUTENsd XUMHU TO0 OpraHu3alud |
MIPOBEJICHUIO JIa0OPATOPHBIX pabOT HAa YpPOKE M BO BHEYPOUYHOH MPOEKTHO-
HCCIIEIOBATEIBLCKON JesaTeIbHOCTH ¢ udposiMu tabopaTtopusimu PASCO (B
cootBerctBu ¢ OI'OC C(IT)OO)/B.K. BacunwseBa, H.A. ®ununosa, 1.A.
SIxosneBa. — M.: Ilommmenna, 2015. — 233 c.

Meroanueckue pEeKOMEHAAUMU II0 XUMHUU «YUYEHUYECKHW SKCIEPUMEHT C
UCIIOIb30BAaHUEM MUKPOJA00pATOPUU JJISI XUMHUUYECKOTO HKCIEPUMEHTaY.
Yacts 1./ A.I'. Beeaenckas, B.E. Escturnees, O.B. Kyukosckas. — M.: «PA
Nned», 2013. - 68 c.

Meroanueckue peKOMEHAAUMU 110 XUMHUU «YUYEHUYECKHUW DKCIEPUMEHT C
UCIIOJIb30BAHUEM MHKPOJA00OpATOPUM 1T XUMHYECKOTO JKCIIEPUMEHTa.
Yacts 2. / A.I'. Beenenckas, B.E. Escturuee, O.B. Kyukosckas, B.H.
JlaBpoBa. — M.: «PA Uned», 2013. — 64 c.

JunakTuaeckuii u JIEKIIMOHHBIN MaTepHuabl, METOJIUKHU o
UCCIIEI0BATEIBCKOM padoTe, TeMaTHKa UCCIEI0BATEILCKON paOOTHI.
Temarnueckue Mpe3eHTAIMKM K 3aHATHAM (BBINOJIHCHHBIC B IIporpammax Prezi,
PowerPoint).

COOpHHK KOHCIIEKTOB 3aHSTUH.

JlaGopaTopHBIil )KypHaJ B 3JIEKTPOHHOM U OyMaKHOM BHUJIE.
KoHTponbHO-U3MepUTEIHHBIE MATEPUATIBI.

JAuaakTuyecKkue MaTepuaJbl:
® TECThI JIJIs1 TUATHOCTUKHU YPOBHS YCBOEHUS IPOTPAMMBI;
0JIaHKU OTBETOB MO IUaTHOCTUYECKUM METOIUKaM;
COOpPHUKH, TPE3CHTALINN 3aIaHUM, YIIPAKHEHUI, UTP 110 TeMaM 3aHATHIA;
COOpPHUK BOIIPOCOB K MHTEIIEKTYATbHBIM UTPAM, BUKTOPHHAM;
CIIpaBOYHAas JUTEPATYpPa;
pa3IaTOYHbIA MaTepual;
HATJIATHO-WITIOCTPATUBHBIN  Marepuan (TUiakaTbhl, PUCYHKH, TaOJIUIBI,
dboTorpaduu, cxemsl).
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OpranmnszanuoHHoe olecnevyeHre MPOrpaMMbl IPEIOIAracT HajJudyue y
neaarora npo(ecCHOHANBHBIX KOMIETEHIMM MO OpraHU3alud AESTEIbHOCTU 10
dbopMupoBaHni0 y OOYyYarOUIMXCs TMO3UTUBHOTO OTHOIICHUS K TPHUPOAE H
HKOJIOTUYECKOUN KYJIBTYPBHI.

Y4eOHO-uHPOPMALIMOHHOE o0ecrneyenue: IIPOEKTOD, DKpaH,
NEPCOHATBHBIN KOMIBIOTEP, BEO-KaMepa ¢ MUKPO(POHOM.

Kpome Toro, Bce 3aHsTHS U 3a7aHus, @ TaKKe JOMOTHUTENIbHbIE MAaTepUaIbl
nyonupyrotcs Ha oopazoBaresibHOM noptaie TAHOY BO «PervnoHaibHbIN LIEHTP
«Opwuonx: https://edu.orioncentr.ru.

MarepuajibHO-TeXHHYeCKOe o0ecrneyeHue MPorpaMmmbl:

e yuycOHBIH KaOWMHET, OOOPYJOBaHHBII B COOTBETCTBUU CAHUTAPHBIMHU

HOPMaMH: CTOJBI M CTYJbS JJIsl TIEAarora W OOydYaroIIUXCs, MarHUTHO-
MapKepHas ToCKa, MKa(bl ¥ CTEIUIAXKH IS XpaHCHUS Y4eOHOU JINTepaTyphl
Y HaTJISTHBIX TOCOOUI;

e XxuMHueckas  Jaboparopusi,  00OpyIOBaHHas  MPUTOYHO-TPOAYBHOU
BEHTUWJISIIIMUEH W BBITSOKHBIMH IKadamul Uil TPOBEICHUSI 0CO0O0 OMAaCHBIX
XUMUYECKUX IKCIIEPUMEHTOB;

® CpeICTBAa MHIWBUAYAIbHOW 3alTUTHI: MEAUIIMHCKHAE TICPUYATKH, X/0 Xaiarl,
3aIlUTHBIE OYKH;

® XHUMHYECKass TOCYyJa: XUMUYECKUE CTaKaHbl, MPOOWPKH, IITATUBBI IS
NpOOUPOK, CTEKISHHBIE TMaJlOYKH, KOHWYECKHE KOJIOBI, CTEKJISTHHBIE
BOPOHKH, (UIbTpOBajbHAsg Oymara, IITATUB, JAKH, MY(]Tbl, PE3UHOBBIE
POOKH, CIIUPTOBKH, JTOKKHU-IIITATEIN, CTYIKH C TIECTaMH, BBITIAPUTEIIbHBIC
Yary, MepHbIC UIUHAPHI, KPUCTALTU3ATOPHI;

® XHWMHYECKHE PEaKTUBBI: (TIPOCThIE BEIIECTBA) IMHK, MEIb, YIrojb, Cepa,
)Kee30, MoJa KPUCTAIIMYECKUM, OJ0BO, HATPUM, aTIOMUHUMN; (OKCHIbI)
okcunx meau (I1), oxcum marnus, okcua skenesa (I11), oxkcun xpoma (I11),
okcux ceuHNa (1V); (KUCIOTHI) CepHast KUCIOTA, CONISIHAs KHCI0Ta, a30THAS
KHCIOTa, (ochopHas KUCIOTA, YKCyCHas KHUCJIOTa, JUMOHHAs KHCIIOTa;
(TMIPOKCHUIBI) THAPOKCUI HATPHS, THIPOKCHUI Kaus, THAPOKCHUI Oapws,
THAPOKCU]] Kajbllsi, aMMHUAK BOJHBIA (COJIM) XJIOpHUJ HATpHsi, OpomMuj
HaTpus (Kanwsi), MOaAu Kanmus, Opomatr kamus, ximopun menu (1), xmopun
kobOanbTa (II), xmopua ammonwus, xiopun xenesa (I11), xmopun mHukens (1),
cynbdar xenesa (II), cynbdar narpus, cynbdar maraus, cyiabdar meqau (11),
cyabhar 1uHKA, cyiabdpar kobambTa (II), XpomokaiueBbIC KBaCIbI,
TFOMOKAJIMEBbIE KBACIIbl, KEJI€30aMMOHUIHBIE KBACIIbI, CYJIbQUT HATpPHUS,
HUTpAT JIUTHUS, HUTPAT Kajusi, HUTPAT KaJbLMs, HUTpAT cepedpa, HUTpaT
ceunna (II), dochar ammonus, pochar narpus, muruapodocdar HATpHS,
KapOOHAT HATpUs, TUAPOKAPOOHAT HATPHSI, AUXPOMAT aMMOHHUS, AUXPOMAT
KaJivs, TIEpMaHTaHaT KaJlds, POAaHU] aMMOHUS, KpacHas KpPOBSHAS COJIb,
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JKENTasi KpOBSIHAsI COJlb, Oypa, BaHAJAaT aMMOHUS, arleTaT HaTpHs, OKcajaT
KeJeza, areTaT IMHKA, IUTpaT aMMOHHMs-kKene3a (3en€Hbli) (mpouue
COCIMHEHUs) OHTWIOBBIM COHUPT, TIUIEPUH, OTUJIALETAT, XJIOPOPOpM,
U3OIPONMWIIOBBIM  CIIUPT, YHUBEPCAIbHBIA HWHAMKATOp, (QeHodraneuH,
METUJIOPAHK, THUMOJIOBBI CHHUH, MHIIEBbIE KPAacUTEIH, IEPEKUCH
BOJIOPOJIa, MOJICOJTHEYHOE Macyo, >KUAKOE MbUIO, Kpaxmaj, CIOUPTOBOM
pacTBOp oA, TJIUIIHH;

[Tudposas madoparopus mo xumuwn i yuutens (PASCO);

KommutekT matunkoB mo xumuu s yuyenuka (PASCO);

Perucrparop nanusix (yuenunka) (PASCO);

Perucrparop nanneix (yuurens) (PASCO);

Wutepdeiic coopa manusix o6ecrpopogHoi (PASCO);

BbecripoBoanoii uatepdetic (PASCO);

MuxkponabopaTtopus AJi1 XUMUYECKOTO SKCIIEPUMEHTA;

Kommiekt 1abopatopHoro o6opyaoBaHus Jj1sl poriecca JUCTUIUISAINN;
Kommnekr nabopaTopHoro oOOpyJOBaHHUS [Jisi TEepEeHAUU HEOOJIbIIUX
MOPIUI CTAaHJAPTHBIX TA0OPATOPHBIX ra30B;

Kommiekr 71a00paTOPHOTO o0opynoBaHus ISt BbIJICTICHUS
TPYAHOPACTBOPHUMBIX KOMIIOHEHTOB UM TOBBIIIEHUS HMX KOHIIEHTpauuud B
pacTBope;

Kommnexkr mnabopaTopHOTo 00OpYAOBaHUS JJisi BBITIOJHEHUS 0a30BbIX
HKCIEPUMEHTOB M0 AIEKTPOXUMUU;

[entpudyra neMoHcTpallMOHHAS;

Annapat Kunna;

W cTOYHUK BBICOKOTO HAMPSIHKEHUS;

[Ipubop AJig WILUTIOCTpAIMK 3aBUCUMOCTH CKOPOCTH XHMHMUYECKHX PEaKIHi
OT YCJIOBUHM OKPY’KAIOLLEH CPEbI;

Habop nis snekrposaunsa 1eMOHCTPAIIMOHHBIN;

[Tpubop A WIUTIOCTPALIMK 3aKOHA COXPAHEHUSI MACChI BEIIECTB;

VYcTaHoBKa 151 NEPETOHKU BEILIECTB;

[Tpubop asns moydeHus ra3os;

KomrekT Moaenen KpuCcTAINIMYECKUX PEIIETOK;

Kommuiexkt njsi mpakTUdeckux paldoT Uil MOJICTUPOBAHUS MOJICKYJ IO
HEOPraHWYECKON XUMUU;

Ilepnognueckas cucrema xumuuyeckux a3viemeHTtoB J[M. Menneneesa
(Tabnuia);

ABapuiiHbIil 1y ¢ pOHTAHOM JIA IJ1a3 U JIULA;

bans BossiHas nByXmecTHas;
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CymunpHbIi mKag;

DNEeKTPOIIUTKA OJHOKOH(POPOUYHAS;
Meianka MarHuTHas ¢ IOJJOTPEBOM;
HNonomep;

KonaykromeTp KapMaHHBIN;
JlabopaTopHBIE BECHI.
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Paznen 5. Cniucok ucnosib3yemMoil JuTeparypbl

Cnmcox auTepaTypsl AJsl eJarora:

. I'punByn H.H. Xumus snementoB B aByx Tomax. Tom 1 / H.H. I'punBya, A.
Opnuo. -M.: BUHOM, 2008. — 601 c.

. I'punByn H.H. Xumus snementoB B aByx tomax. Tom 1 / H.H. I'punByn, A.
Opuuio. -M.: BUHOM, 2008. — 666 c.

. Jlugun P.A. Xumuueckue CBOKWCTBA HEOPraHMYECKUX BEIIECTB. Yuel. mocodue
st By30B/ P.A. Jlugun , B.A. Monouko, JI.JI. AunpeeBa. — M.: Xumus, 2000.
— 480 c.

. Hukomaenko B.K. Pemenne 3amad IOBBIMIEHHONW CJIOKHOCTH IO OOIIEH U
Heopranndeckoi xumun/ B.K. Hukomnaenko -Kue:BMK,- 1990 r.-345 c.

. TperbsikoB 1O.J[. TlpakTukym mo Heopranuueckoud xumuu. / B.A. AnemmuH,
K.M. [ynaesa, FO.[l. TpetbsikoB. — M.: Axanemusi, 2004.-384 c.

. TpetrbsaxoB 10.JI. Heoprannueckas xumusi. B 3 tomax. Tom 2. Knura 1. Xumus
HenepexoAaHbix 3neMeHToB/ F0. /1. TperbskoB. - M.: Akagemus, 2007. — 368 c.

. Tperpsaxos 10./1. Heoprannueckas xumus. B 3 tomax. Tom 3. Knura 1. Xumns
nepexoaHsix aneMenToB/ 0. J[. TperbskoB.- M.: Akagemus, 2007. — 352 c.

Cnucok qureparypsl AJ1s1 00y4a0uerocs

. Ky3pmenko H.E. Hauana xumun. CoBpeMeHHBIN Kypc ISl MOCTYMAKOUIUX B
BVY3e1 / HEE. Ky3smenko, B.B. Epemun, B.A. ITonkos. -M.: BUHOM, 2015.-
863 c.

. Epemun B.B: Teopernueckas m maremMaTH4yecKas XUMHS JUISI IIKOJIBHUKOB.
[ToaroToBka k xumudeckum onumnuanam/ B.B. Epemun.- M:bunowm, 2016.-640
C.

. Ky3pmenko H.E. Onummnuansl ' KOHKYpPCHBIE 3K3aMeHbl 10 XUMHM B MI'Y/
H.E. Ky3bpmeHko.- .- M:bunom, 2017.- 667 c.

. Jlucunpin A. 3., OuyeHb HecTaHAapTHBIC 3a7a4u 0 xumuu / A. 3. JIUcULBIH ,
A. A. 3eiidman .- M.: MIUHMO, 2015. -190 c. Tpetpsixkos FO./. [Ipaktuxym
no Heopranmyeckoi xumuu. / B.A. Anemnn, K.M. Jlynaesa, FO./]. TpeTbsikoB.
— M.: Akanemus, 2004.-384 c.

. TpetrbsaxoB F0.JI. Heoprannueckas xumusi. B 3 tomax. Tom 2. Knura 1. Xumus
HerepexoaHbIx anemMenToB/ 0. J1. Tperpskos. - M.: Akagemus, 2007. — 368 c.

. TpetrbsaxoB }0.JI. Heoprannueckas xumusi. B 3 tomax. Tom 3. Knura 1. Xumus
nepexoaubix nemeHToB/ FO.JI. Tpetbsakos.- M.: Akagemus, 2007. — 352 c.

Nugpopmanuonnsie pecypenl cetd MaTepuer

. OneKTpoHHBIN pecypc. LlIkonbHpIE onMMIIUaabl 10 XUMUH. — [Pexxum moctynal
- http://www.chem.msu.ru/rus/olimp/

. DIIEKTpOHHBIN pecypc. Bececubupckas OTKpbITas OJIMMIIMA/A HIKOJIBHUKOB 10
xuMuH. — [Pexum moctyna)] : https://sesc.nsu.ru/vsesib/
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DNEeKTpOHHBIA pecypc. MOCKOBCKasi OJMMIIMAAA IIKOJbHUKOB IO XUMHUHU. —
[Pexxum moctymal: http://moschem.olimpiada.ru/

OnektpoHHbId  pecypc.  Ommmmnumanel  [IpuBosmkckoro — ®enepanbHOTO
Yuusepcureta . — [Pexxum gocrtyma]: https://admissions.kpfu.ru/mpo
OnektpoHnblii pecypc. Cankrt-lIletepOyprckas onummnuaga MIKOJbHUKOB IO
xuMuu. — [Pexxum noctyna]: http://chemspb.3dn.ru/

OnekTpoHHbli pecype. Typaup umenn M.B. JlomonocoBa — [Pexum goctynal:
https://turlom.olimpiada.ru/

DNEeKTPOHHBIM pecype. OnumIinaga HaHOTEXHOJIOTHU -TIPOPBIB B Oyayliee —
[Pexxum noctymal: https://enanos.nanometer.ru/

DIIEeKTPOHHBIN pecypc. Poccuiicknid COBET OJIMMMUAJ IIKOIBHUKOB — [Pexxum
nocrymal: http://rsr-olymp.ru/

DIIeKTpOHHBINA pecypc. MaTepuaibl o npeaMmeraM Beepoccuiickas oauMmnuaa
IIKOJBbHUKOB o XUMHHU— [Pexum nocTynal:
http://vserosolymp.rudn.ru/mm/mpp/

10.2nexTpoHHBIN pecypc. 3aHMMAaTeIbHBIE OMBITHI 0 XUMUU — [Pexxum moctynal:

simplescience.ru/video/about:chemistry/

11.9nexTponHsiil pecypc. KoponeBckoe xumuueckoe o61iectBo BenukoOputanuu

— [Pexum noctymal: https://www.rsc.org/

12.OnextponHblii  pecypc. Poccuiickoe xumuueckoe o6mectBo umenu ..

MenneneeBa — [Pesxxum noctynal: http://www.chemsoc.ru/
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Ilpunosxncenue: 1. Ilpumep KOHMPOTLHO-UMEPUMENbHOZ0 MAMEPUANA
0J151 6X00H020 MeCMUpPOBaAHU

Cuctema nucbMa 0aH0ro 13 a3uikoB Muaun B nagane 1970-x rogos 6bl1a nom-
BepruyTa pedopme, YTo0Ll 00JerYiTh HCIOAL30BAHNE MHITYIHX MallnHok. Ja-
Hbl CEMb CJIOIOB B JIATHHCKOH TPAHCKPHIIIHN, HAIIHCAHHE YETBLIPEX M3 KOTOPBLIX
H3MEHIIOCH B PE3y/LTATEe pehopMBI, I BCE HX 3AIMCH HA 9TOM HA3BLIKE 110 CTAPOii
H [10 HOBOIl CHCTEME B NePeryTAHHOM MOPSIKE:

kba, ktra, tru, da, du, pra, ma
(ED] 61l (6en (S (11D] (e¥] g €] [l (] 3]

[Ipumeuanne. t uuTaeTCH IPHMEPHO KAK PYCCKOE M 3HAK "
JBIXAHHE, & YCPTOUKA HaJl IVIACHOH — JI0JITOTY.

Sajanue 1. YeTaHoBHTE NPaBHJILHBIE COOTBETCTBHS.

Sajanue 2. Onpejennre, KAKHe Y€THIPE 3allHCH CJIeJIaHbl 110 HOBOIl cucTeMe, a
HE 10 CTAPOii.

Sajanue 3. 3anumnTe B JATHHCKONH TPAHCKPHIIIIHIL,

oboznataeT 1 [PH-

s @

Vkazanne: 11pu BBoJie OTBETOB Bl MOzKeTe 3aMeHsTL t Ha f, HajcTpodHoe ! —
Ha obbMHOE h M a — Ha aa. Q1A KaxKaoro ciora onpeaesnuTe, MHIIETCS JH OH
TAKHM 0DPa30M 110 CTAPOIl cHCTeMe, 110 HOBOIl MM 110 0DenM.

Sananue 4. [oscunre Bame pemenne.
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Ipuioxkenue 2. [IppuMep KOHTPOJIBLHO-U3MEPUTETBHOI0 MaTepUaJIa AJs
NMPOMEKYTOYHOT0 KOHTPOJIA B (popMe TeCTUPOBAHMS
Ha crone crost Ganku, coaepsxkamue paBHble Macchl (mo 100 1) 10%

pactBopoB cieayronux BemecTB: AgF, (NHs)2S, BaClz, Pb(NOs)a2.

1. JaliTe coBpeMEHHbIE Ha3BaHUs BCEM 4 BELIECTBAM.

2. Ha crapoii aTuKeTKe Ha 0JJHOI U3 0aHOK JTaOOpaHT CyMell MPOYUTATH «...
pUCTOE», HA IPYroM — «... HOKUCHbIN». Kak Bbl JTymMaeTe, Ha KakKuX pacTBOpax
OBLITN 3TH MOAMUCH M KaK MOMUCH BBITJISIACIH IO TOTO, KAK YACTUYHO CTEPIUCH?

3. Ilpu crnuBaHMM KakWX JBYX PAacTBOPOB BBIMAJIET MaKCHMalbHas Macca
ocanka? PaccuumtaiilTe €€ W 3aNMIIUTE YpPaBHEHUE MPOUCXOIAIIEH pEaKUUU.
CuuraiiTe, 4YTO BC€ peakiuu O0O0pa3oBaHMS OCAAKOB (B TOM  4YHUCIE
MaJjopacTBOPUMBIX) HUAET KOJIUMYecTBeHHO. [lpuBeaute KpaTKo XOI BaIIMX
pacCcyXICHUH.

4. Bce pacTBOpBI ymapuid Jocyxa, a 3areM mnpokanunu. [Ipu 3tom ot
MIEPBOr0 M3 PACTBOPOB HUYErO HE OCTAIOCHh HA CTaJAWM ynapuBaHus. M3 BToporo
MOJIYYUJIOCh OECIBETHOE BEIIECTBO, MPU MPOKATMBAHUM TIPEBpATUBILEECS B
OpaHXEBOE, COJAEpPXKAIIEe METAUI B JABYX PAa3IMYHBIX CTENEHAX OKHUCIeHUs. M3
TPEThET0 W YETBEPTOr0 — OECHBETHBIC BEIIECTBA, HE U3MEHSIOIIUECS TMpHU
MPOKAIMBAHUU. 3alUIINTE OMKMCAHHBbIC PEaKIuu (2 MT.) U ONpEIeTUTe COCTaB
MIEPBOTr0 X BTOPOI'O pacTBOpa.

Ne2. 3amosmnuTe TPOMyCKHM B YpaBHEHUAX PEAKIUN, pPACCTaBbTE
KO3 pumreHTsl (KOMMYEeCTBO TOYEK B MPOIYCKaX HE COOTBETCTBYET YHCITY
COCMHCHUM):

... = Fe(OH)z| + NaCl + CO2?

.... = Pbl2 + CH3COOCs

eee. > 02+ MnSO4 + ...

... HNO3 — Cu(NO3)2 + ...

Ne2. Hekoe coenmHEHHE COCTOUT M3 TPEX DIIEMEHTOB: Oapwisi, KUCIOPOa U
anemerTa X. M3BeCTHO, 9TO aTOMOB KHCIIOpOAa B MpocTeuiiel hopMyse 3TOTo
BelecTBa &, yto coctaBisieT 19,72% ot oOuieit maccebl. Onpenenure 3neMeHT X U
dbopmyily 3TOTO BellleCTBa

Ne3. PactBop HUTpaTa cepebpa maccoit 56,67 T pa3nuiv Ha JiBa cTakaHa. B
KOKIbIM M3 CcTakaHoB J00aBwiM 5% pacTBOp XJjopuja HaATpusi B TaKkOM
KOJIMYECTBE, UTO Macca KakJI0ro U3 pacTBOPOB cTana paBHOM 48,35 r. Okazanocs,
YTO B KKJOM CTaKaHE BBITAJI0 OJMHAKOBOE KOJIMYECTBO ocaaka - 1mo 717,5 mr, a
B OJIHOM M3 CTaKaHOB HE OKa3aJOCh XJOPHUAA HATpus. BBIUHCINTE MACCOBYIO
J0JIF0 HUTpaTa cepedpa B UICXOJHOM pacTBOPE
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Ilpunoscenue 3. Ilpumep umozosoit ammecmayuu

Nel. TémHO-(pHONIETOBBIE KPUCTAIBI BEIIECTBA A HIMPOKO MPUMEHSIOTCS B
IPOMBIIUICHHOCTH U MEJIWIMHE B KAauyeCTBE OKHUCIMTENId M aHTucentuka. llpu
n00aBJIEHMHM K pacTBOPY BeliecTBa A, cojepkamemMy OoJblioil U30BITOK
THAPOKCUIA Kayusl, TBEPAOrO Cyib(ura Kamus oOpasyercss U3yMpyAHO-3€IEHOE
BemectBO b. Ecnu k mosmydeHHOMY pacTBOpy J00aBUTh U30BITOK CyJib(puTa Kaaus,
TO PacTBOpP OKpalllMBaeTcsi B rojiyOOW IIBET M3-3a oOpa3oBaHMs BellecTBa B,
coaepxkamero 27,12 % xucnopona (mo macce). CoeauHenve b HeycTONYMBO B
BOJHOM PacTBOPE U CO BPEMEHEM pA3JIAracTcs Ha BEIIECTBO A M HEPACTBOPUMOE
BeniecTBo I' TéMHOKopuuHeBoro nsera. Onpenenure ¢popmyibl Bemects A-I' u
HaIlMIIUTE YPAaBHEHMsI ONHMCAHHBIX peakuui. Kak emé mMoxxHO noinyuuts A u3 b?
Hannmure ypaBHEHHE peakLH.

Ne2. Kycouek cepeOpucToro MSrkoro Metamia noapepriu anamuzy. 1,00 r
MeTalia B BHJE (DOJNBIM OCTaBUIIM OKHUCIATHCS Ha Bo3ayxe. Uepe3 HekoTopoe
BpEMsI METaJlJI MPEBPATUIICS B BEIECTBO YEPHOrO LIBETA, KOTOPOE PACTBOPUIIU B
pa30aBieHHON a30THOUM kucnote. IIpu OCTOpPOXKHOM BbIIapUBaHUU OECIBETHOTO
pactBopa nosyumwin 1,303 r 6e3BoHOTO HUTpaTa. PacTBOp MOTydYeHHOr0 HUTpaTa
MeTala Nmpu J00aBJIEHUU PAcTBOpA WIEIOYM HE JNAET BUIUMBIX PE3yJIbTaTOB, C
pacTBOpPOM HOJMAA Kayus AA€T KENTHINA 0CaZ0K, C paCTBOPOM CyJb(puIa HATPUS —
YEPHBIN OCAJIOK.

1. Kako¥ MeTaiu1 B3suIu I8 aHaian3a?

2. Ilouemy HHUTpaT MeTauia HE B3aUMOJECHUCTBYET C PACTBOPOM
mEI0Un?

3. Kakue cTeneHu OKUCIIEHHs XapaKTepHBbI ISl 3TOr0 MeTasia?

4. 3anuinTe ypaBHEHUS BCEX YIIOMSHYTBIX PEaKIIHiA.
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