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Pabouas nporpamma no BHEYPOUHOU IEATENHLHOCTH
«Mup xumum»

ITporpamma OPHUEHTHPOBaHa Ha yyamuxcs 9 Kiacca
Cpok peanusanuu 1 rox

«TOYKA POCTA»

Beero uacos na yueOnsrii ron 34
Komuuectro yacor B Henemo 1

PaGouayio HPOTPaMMy COCTABHI
YHHTCIb [IEPBOH KBATHPHKAIIHOHHO
kareropuu Kapcakosa Auna IOpsesna

r.Hypmaar
2022 ¢



TI OSCHHTE/ILHAN 3ammicKy

Bueypounag ACATCILHOCTS “«Mup  xumumny HpeiHazHavey pyg obyuaronmxes 9 KJlaccoB.

BBIOpaBIIX IpeaAMeT xumum g CAa4H s5K3aMena p popme OTD u IUTAHUPYIOIUX B JanbHeHnem
H3YyYeHHe XuMuM Ha IPOpHIBHOM YPOBHE.

Hcenonkzosanpe obopynoBanus «Touks Pocta» npu peanmzanuy AAHHOH paGoueil mporpammp;
MO3BOIUT co3aaTh yenopys:

¢ Ans paCLUHPCHHH Coliepskanms j.UKOHbHOFO XHMHYECKOTrQ OﬁpEBOBaHHﬂ;

* s HOBbIH_[eHHH HOSHaBaTeJTLHOﬁ aKTHBHOCTH OﬁyanOLHHXCSI B eCTeCTBEHHO—Hay‘—IHOI:i
o0acTy: :

* AT PAsBHTHA  NumoeTy pebéuka » fipouecce  obydenns xmvpp, €TI0 cnocobHocTeii.

PE3YAbTaThl MpoBHore TECTHPOBAHHS, 4 B KOHeuHOM HTOTC — HTOroBas arrecraipus oOydalomuxes mo
NOpPEAMETY XuMus.

B coorsercrpun ¢ TpeboBaHuAMHK Denepanshoro FOCYNApCTBEHHOrO  06pazoBaTensHoro

00yYaomuxes Muorux SHAHHH ¥ MOHSTHE He Tompiko B 00nacTu Heopranuyecko;i XHMHM. HO H
UPraHMYeCKOH XHMUK; BhageTs NPaKTHYECKHMH HABBIKAMH U YMETDL IIPUMEHATh UX B Jpyroii CHTYyalHH.
3aHsTH o BHEYPOUHOM nearensHOCTH «Mup  xXuMumy TIPEHASHAYCHBL IS TeopeTHuYeCKoit H
IPAKTHYeCKOH momomm g nonroToske  k  Tocymapersennois HTOTOBO¥  aTTecTalu.3ausTus

PA3BUTHA 0O YUaIoMxcy.
Lens nporpammpr:

- MOATOTOBKA M mommepikka BBITYCKHUKOE 9 Kilacca mrkojs., IIOMOIL B MpeononcHuu
KOIHHTHBHBIX, IHIHOCTHBIX 1 HPOLECCYaNBHEIX TPYIHOCTEH B TICPHOI IOAArOTOBKH K HK3aMeHy.

3adauu nporpavme: BHEYPOYHOH NeATeNbHOCTH 110 XumMuy:

OCBOCHHE BaKHEHIUMX 3HAHWH of OCHOBHBIX MOHATHAX M 3aKOHAX XHMHM. XHUMHYECKOH

CHUMBOJTHKE;

5}



CCTECTBO3HAHMS g HIEMEHTY  obmeuenoBeyeckois KYIBTYpEI, NDpHMeHeHHe HONYyYeHHBIX 3HaHui y

YMCHHUH /15 HCMIOIB30BAHMg B HECTannapTHo# curyaimy,

Xumuueckpe 3HaHHA.  chOpMUPOBaHHEIC ga BHCYDOYHBIX 3aHSTHIX, MOMOryT obyuamwimymves p
HOAroTOBKE K SK3amMeny mo XUMHMU H B Jansneiiren OCO3HaHHO BhIGpATH Hallpasiense npodunsioro
00yYeHus.

Ipenvermsmm PE€3YJIbTaTaMu ocBoeH 1y [IPOrpaMMBI SIBIISIOTCS:

OEPeRHOr0 OTHOMEHKS K MpHpoIe:

- B cepe 6€30[laCHOETH KU3HEJIEATENILHOCTH: OKA3bIBATE HEPBYIO MOMOILL MPH OTpaBieHusx.
OXOTax v Apyrux tpaBmax, CBSI3aHHBIX C BEIIECTBAMYU K JTa00paTOpHBIM obopynosanuem.

JImyHo CTHEIMU PesyabTaramu sensiorcs:

-B ueHHOCTHo—opHerEauHOHHoﬁ chepe — uyscTRO TOPIOCTH 3a poccHiickyro HayKy, OTHOLIEHHE K
TPy1y. neneycrpemneHHocTD, CAMOKOHTPOJIb H CaMOOLIeHKa:

- B TpyloBod cdepe — rotosnocts K OcosHanHOMY BEIGOpY AanbHedmel obpasoBareiibHoii
TPACKTOPHH;

- B TIO3HaBaTelbHOMH cepe: MOTHBALlMA y4eHHs, yMeHue YUPABIIATE CBOEH MO3HABATENbHO

JAESATENILHOCTH,



Meranpeaversn v Pe3ynbTatamm sensorcs:

- BllaeHue YHPIBepCéUlI:HLIMPI GCTGCTBCHHO-HHYT{HHMH crocobamu ACATCHBEHOCTH: HEI6HIOIICHH€.

H3MEpeHHue, BKCH&‘pHMeHT, yyebHoe HCCJ‘[EI[OB&HHG_;

HOPHMEHSATEL UX Ha IpaKkTuke:;

- HCIIOJIL30BaThH Pa3nuyHLie HCTOYHHKHN A TNIOIy4YeHHs XUMHYECKOH HH(bOpMaL{HH.

OcBoenne IpOrpamMMel - BHeypouHOl ACATCIBHOCTH  00yYaommuMucs NO3BOTUT  mOnyumTh
Clienyionue pesynprares:

B cipepe pazeumus AAUHHOCMHYIX yHUsepcatbubix Yuebnvix deiicmeuii ¢ Pamkax:

1. Koenumusnozo Komnonenma 6y0ym chopmuposan;

~ OCHOBBEI COLHMANBHO-KpPHTHYECKOrO MBILIICHUS, OpUEHTANUs B OCOOCHHOCTSX  COMMANEHLIX
OTHOUICHHH K B3aHMOEHCTRMI;

- JKOJIOrHYeckoe co3maHme. TIPH3HAHHE BBICOKOH NEHHOCTH KH3HK BO BCEX ece UposBaeHUsX:

HPABUII NOBEAEHHS B UPE3BHIYANHEX CUTYaIHsX.

2. Hennocmuozo u IMOYUOHANBHOZ20 KOMROHEenmOog 6yoem chopmuposana
- NoTpebHOCTE B CaMOBBIDKCHHH H CAMOPEaTH3AIHH COLHAIBHOM NPH3HAHUK
J. Heamenvuocmuozo Komnonernma 6yoym chopmuposani:
- YMCHHC BECTH IMamor Ha ocHope PABHOTIPABHEIX OTHOWIEHHH U R3aMMHOLO YBaKEeHUA U
',
NPHHATHS,

[O3HABATENILHOIO MOTHBA;
- FOTOBHOCT® BRIGOpa npoduisHoro obpazoBanus.
2. Obyyarommiics [IOJIYYUTE BO3MOXKHOCTE 151 (opmupoBanus:
- BBIDQKEHHOH yCTOHUYMBOH YUCOHO-N03HARATE TEHO MOTHBAIIMH W HHTEPECA K YYEHUIO:

- F'OTOBHOCTH K C&M’OO6p330BaHI/II~O H CaMOBOCIIHTAHHIO.

IT03HABATEIbHYIO;

- CAMOCTOAITENILHO aHATM3UPOBATE YCIOBHS AOCTHIKCHHS HETH HA OCHOBE YYETa BbILIE/ICHHbIX
YUHTCIEM OPHEHTHPOB JeHCTBUS B HOBOM y4ebHOM MatepHare:

- IUIAHHPOBATE ILyTH TOCTHIKCHUS LieITe.

2. Monyauts BosMOKHOCTS HAyUHUTbCS;
©



= C&MOCTOHT@HBHO CTABHUTH HOBBIE y‘-I€6HBI€ HENMH u 3aJlaym;
- IIpu ILJIaHUPOBaHUH AOCTHIKEH M1 uenep CaAMOCTOATEIRHO H anexeatao YUHTBIBATh YCII0OBHY

CPEACTBA UX JAOCTH KeHuy,

B chepe pazeumusg KOMMYHUuKamugnpix YHUGEpCanbHbIX yyedpix Oelicmeui; 00yuaomuiics

1. Hayuures:

CBEPCTHHKAMHE M B3POCIIBIMIL
2. IonyynTs, BO3MOXHOCTBL HAYYHTECS:
- Opats Ha cefy MHUUNHATHRY B OpraHusanum COBMECTHOrO JeicTRHS:

- OKa3bIBaTh Ho,zmepmfcy H cozelcrBHe TEM. OT KOro 3aBHCHT HOCTHXeHue LEIH B COBMECTHOMH

JACHATCIILHOCTH.

1. Hayumres:

= OCHOBam peanuzanun HpOeKTHO—HCCHGI[OBaTGHbCKOI:JI JACATENIEHOCTH:

Wutepuera.

2. Tonyuut BosmMoKHSeTE HAYYUTECS

- CTABUTE NpOOTeMy, apryMeHTHPORATE e AKTYaIIBHOCTb:

- CaMOCTOATENEHO NpoOBOOHTEL HCCJICAOBaHHS Ha OCHOBe IMIPHMEHEHU S MCTO/IOB Ha6JT}OZ[€HHﬂ H
IKCIIEPUMEHTA;

- BBIIBUTATh MHITOTE3E O CBS3LX U 3aKOHOMEDHOCTSAX MPOLIECCOB;

- OPraHH30BATH MCCIENOBAHKE C IEIIBIO IIPOBEPKH THIIOTE3E;

- A€J1aTh YMO3aKIIO4YeHus u BEIBOIILI HA OCHORE APryMEHTal UK.

Iporpamma Breypounoii ACATENLHOCTH 1O XHMHK «MHp XHMHHy paccynTaHa Ha ydammxcsal- 9

KJiaccos (34 yaca).



Comzepkanne IPOrpamMmeI.
BHEYDOHOI AesTemLHoCTH M0 Xy «Mup xumum»

[porpamma saugruii COCTOHT 3 YETBIPEX pasiesion:

1. Ocobennocta O no XHMHH.

2. IlosTopenue u yriaybnenne teopernueckoro MaTepraia, METOJIMKA peleHus 3a1aH 1if pasHoro
YPOBHS CIIOKHOCTH. ‘

3. TecroBpri IIPaKTHKYM.

4. Beinonuenue [IPOEKTHO-HCCNEI0BATENLCKHX pabor.

OcHosHoe cogepskanue

Paznen 0. Bxognoii cpe3 KM 3a 2021r. — 24

Paspen 1. Ocobennocrn O 110 XuMHH B 2022r, — 1y
— KOAupuKaTop snemMenTOR CO/lepIKaHUS

~ cnennukauns Kumos O no xumuu

— HH(OPMAITHOHHbIE pecypest O3

Pazpnen 2. «Mup  xuMun» —TCOPETHYECKUE MaTepuan o HEOPraHMYeCKOH XHMMHH i
[IEPBOHAYANIEHBIM TIPE/ICTARICHISIM 110 OPraHHYeCKOH XHMHH, METOIMKA PCIICHHUS 3a/aHuii pasHOro
YPOBHSI CIIOXKHOCTH — 24y,

Crpoenue atoma. CTpoenue snexTpoHHLBIX obosouek atomon nepBbix 20 snementor [1CXD

[Tepuonwyeckuii sakoy u ICPUOSHYECKAS CHCTEMA XHMHYECKUX JIeMELTOR J.HU. Menneneera

Ctpoenue MOJIeKyl. XHMHUYECKas CBs3L: KOBANCHTHAA (HEMONsApHAs, MNONSpHAs), HonHas,
METaJIMYeCKas.

Banentnocrs xumuueckux snementon. Crenens okucnenns xummyeckix SIIEMEHTOB.

[lpocteie  u  cnowusie BemecTBa.  OCHOBHBIE  KiIacCh HCOPraHMYECKUX  COEIHHEeNMI.
Houmenknarypa HEOPraHHu4YeCKUX COENMHEHHIT,

XHMHYECKas peakuus. Venosus u UPHSHAKH [IDOTCKAHHs XUMHUECKHX peakimi. XuMHueckue
YPABHCHHUS. 3aKOH COXPAHEHHS MACCh BEIECTE.

Knaccudukanus xumuuecinx PEAKLMH 1O PasNHYHLIM TIPU3HAKAM: KOTIHYECTBY M cocTaBy
MCXOMHBIX W MONYYEHHBIX BEIIECTB, H3MCHEHMIO CTENCHEH OKHCNEHHS XHUMHYECKHX 3IIeMEHTOR.
TOTJIOIICHHMIO H BBLIAETEHHI) SHEPTHH.

Bbruucnenue maccosoit nonm XHMHYECKOI0O 2JIEMEHTA B BEIECTRE.,

DNEKTPONHTE U HESJICKTPOIHUTEL. KaTHOHBl W aHWMOHEL DIIEKTPONIHTHYECKAS  IMCCOMALLHS
KHCJIOT. menoyei, coneit (cpennux)

Peakumnn nonroro oomena u YCIOBHSA HX OCYUIECTBICHHS.

XHUMHYECKHE CBOHCTBA OKCHIOB: OCHOBHBIX. aM()OTEPHLIX, KHCIOTHRIX.

XUMHYECKHe CBOHCTBA OCHOBAHMUI H KHCIIOT.

XHMHUYECKHE CBOMCTRA amM(bOTEPHBIX THAPOKCUIOR.

XMMuYecKue cBolicTRa coJiel (cpeaamx)

XHMHYeCKHe cBOCTRA TIPOCTBIX BELIECTB HEMETAIIIOB: rAJOTCHOR., KHCIIOpOa, cephl.

XuMHYECKHe CBOlCTRA IIPOCTBIX BEINECTB HEMETAIITIOB: a30Ta. docdopa. yriepoma, kpemuus

Hucreie Bemectna u cmecn. TpaBuna 6esonachoii paboTHEl B MIKOJIBLHOMN nabopatopuu. Yenosex B
MHPE BELIECTB.

OKHCITHTETEHO-BOCCTAHOBHTE L HELE peakuuu. OKMCIUTENb H BOCCTAHOBUTEb.

Beraucnenne maccoBoit  nomu PacTBOPEHHOrO BellecTBA B pacTBope. Berumcnenus 1o
XHMUYCCKOMY YPABHEHHIO.

Pacuérnpie samaun: seMupcienue MaccoBOH JIONMM XHMHYECKOrO 3IeMeHTa B BElIEeCTRe.
BBIMMCIICHHSA 110 XHMHYECKOMY YPAaBHEHHIO C HMCIO/Ib30BAHMEM MacCOBOH JIONIH PACTBOPEHHOIO BelecTRa
B pacTBope. B3auMoCBsI3b pasmuunbix knaccop HCOPraHHYeCKuX BeLleCTB. Peakinu HouHOro 06Mena.



YIIEBOI0pOAax (MeTane, STay
lleprorayansypre CBEJICHHUS

OHpCﬂEHEHHB xapaK-Tepa Cpelibl paCTBOPOB KHCIIOT M uienmoyey ¢ NoMoIBIO ldH,l[HKaTOpOB.

HOHEI B pactBope (Cl". Br. I, S, SO;E', SO, NO;”. PO,*

. K}ESICCTBCHHLIG PCAKLMHK Ha KaTHOHK B pacTBope (NHs". Na*, K*, ca?", Mg?",
Cu™, 2t

[Honyyenue ra3o00pasyeix g
(Kkucnopo, BOLIOpOL. yriekucmbiit ras

CIIECTBR.
- AMMHAK )

HepBOHH'-IEU'IbHLle CBECICHHUS 00 Opra"nuyeckux BemecTrax: HpEeNenbHbIX W

€. dTHIIeHE, aleTumneHe)
00 oprarmueckux BEHIECTRAX:

IMIHOCPHHE), KapbOHOBLIX KHCTIOTax (Mypaswbunoi YKCYCHOI, CTCAPHHOBOIH).

Buonoruyecky BAaJKHBIE BEITec
Pasnen Brarovaer paboty

HIKOJIbHUKOB K 3K33M€Hy IIO - TOM
PEKOMeHn1almaMu.

Pasjien 3. Tecrorpii NIPAKTHKYM.
Bxitoyaer HENOCpencTBenHo Tec

Painen 4. Bemonnenre HPOEKTHO
Paspen sxnwouaer paboty 06

KOHCynbTamuy YuuTens.

No
| /
I /11

J

Tema

(0 Bxomuoit cpez KM 20211

-
I

Pazpen 1. Ocobennoern
OI' no xumuu B 2022r,

Paszen 2. «Mup xuvuuny

TBa: GGHKH, JKHUDBI, YrIeBoabL.
o TPEHHPOBOYHBIM 3a/laHuaM i1y on
Y HIIU HHOMY pasneny ¢ MOCNICYIOMIHM AHATTH30M ¥ METOOHYECKUMY

-4y
THPOBaHHUe H paboTy ¢ Grankamy OTBETOB,

-HCCIenoBaTeLeKkuX pabor. — 3y
YHAIOIHXCS 110 BBIOPAHHBIM  Temay IpoeKkTa no xXumum.

Temarnueckoe s DOBAHHe

Bceero
44COB

I

24

[Inanupyempre pesyneTatnr (YY)

—— —
Onpenenuts MapipyTel, B TOM 4HClie HH/IHBHIY AJILHbIC.

TNIOBTOPEHHSA U 3AKPEINIEHHU S TeM.

e

HEIpenenbHbrx

CIMpTax (MeTaHOMe. srapoje.

penenenuy FOTOBHOCTH

3uaer ocobennoctn O 2022r, KOQH(pUKATOpP 3TemenTos
CONCPXKaHMA. cnennbukamms Kumop O D 1o xumwumu.

HHpOpMALHOHHBIE pecypeer OI3:;

Hay4uTcs HCTIOIL30BRATE Pa3jin4yHEIe HCTOYHHKH  Jng

TOIYHCHHS XUMIYECKOR HHpOpMAIH

Haywures onpenensts nenm o 3alaYv¥ NeATeNbHOCTH.,
BBIOUpATh cpemcrpa PCAM3aNK LIEIK H IPUMEHSTL WX Ha

IPaKTHKe;

pasjliyaTh BemecTsa Pa3HbIX Kiaccon IPOCTBIX H
CJIOKHBIX BEIIIECTR, ONPEICHsAThL UX XHMHYCCKHE CBONHCTRA. B
TOM Yucie u H3YYEHHBIX OpraHH4YecKHux BCLIECTR,

pasnuyarn Imo Ka4YE€CTBEHHLBIM PeaKkuusgm

IIPENNOKECHHLIE KaTHOHBI H AHHOHBI;

OIMUCHIBATH XHUMHYECKHE peaxuuH, H&6ﬂf0ﬂa€Mble B

X0/1e JAEMOHCTPAIHOHHOTO u
SKCIIEPHMEHTOB.

ACNATh  BBIBOIGI U3 pe3ylbTaToB
XHMHYECKHX 3KCIIEPHUMEHTOR;

naboparopnoro

HPOBEAEHHDIX

OG’BHCHHTL FCHGTH'{BCK_Y}O CBiI3b MEHTY BEIIECTBAMH

Pa3HBIX KITaccon HeOprannvyeckKux BEINECTB,

8



Cocrapnars CXEMY 3NEKTPOHHOTO Gananca x
OKHCIUTE/ILHO-BOCCTAHOBHTENLHEIM peaxmusm,
LIDaBHIIBHO  paccTaBisITh KOODDHIHEHTH Ha  ocHoRe
COCTABIEHHOH  cXeMbl, OHPCACIATE  OKUCTHTENL K
BOCCTAHOBHTE/TE;

PacCYuTRIBATE  MaccoBBle  nonm XUMHYECKHX
SJIEMEHTOB B BEIIECTRAX;

UPOM3BONUTE  BBIYHCICHHS 1o XHMHYECKOMY
YPABHEHUIO ¢ WCnomb3oRaHmen MaccoBoH  nmosm
PacTBOpEnHOTO Bemecrra B pacTBope.

Pazmen 3. TecToBbrit
NPAKTHKYM.

Ilpaeunsnocts OLCHKH CBOMX BO3MOKHOCTEH PH
BEINONHEH U 3aaHuii TecTa;
ymenue 6e30mubogno 3aMOJIHATE OJIAHKH,

Pazsen 4.
Brimonsenue IIPOEKTHO-
HCCTIEIOBATEIbCKHX paBoT.

Hayywurcs OlIPENEIATE e " 3a/1a49H
ACATCNEHOCTH, BLIOHpPATH CPEACTBA pealwsalum uean u
TIPUMEHATh HX HA IPAKTHKE:;

HCIIONME30BATE  pasmuuHble HCTOYHHKH  jjs
NOTYYCHHSI XUMHYECKOH uHpopmaryn;

HAYUMTBCH  QlleKBATHO  HCIOIb30BATH peueBkie
CpeacrBa Iuisl pemrexus Pa3THYHBIX KOMMYHUKATHBHEIX
3agaq;

GopmupoBarune BBIPAAKEHHON YCTOHYNBOM yuebio-
HO3HABATETLHOM MOTHRALIHY 1 HHTEPECA K YUEHHIO:

FOTOBHOCTE K OCO3HAHHOMY BBIOOpY nanmbHelmeii
obpazoBarensHOM TPaCKTOPHH.

COI'TACOBAHO COT'JTACOBAHO

IIporoxon 3acenanmuy 3amecturens JUPEKTOpa
Meroauueckoro 00BLenuHeHus o YP MAOY «Hypnarckas THMHAa3Us
ITo CCTECTBEHHO-Te0rp. UKy uM.M_.E.Cepreesay r.Hypnar

Ot «31» aBrycra 2022 r. Nel Anumos X.P / /

PykoBogurens MO OT « 31» aBrycra 2022r
Banurosa P/ ;% /



