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IHosicHuTeabHAA 3aIIHCKA

Bueypounas nestenpHOCTh «Mup XUMHUM» TpeAHa3HadeH g oOywaromuxcs 9 Kiacca,
BbIOpaBIIMX TpeaMeT XMMHUHU s clayd dk3ameHa B Gopme OI'D u muaHupyrommx B AalbHEHIIEM
U3y4eHHE XMMUHU Ha TPOPUIEHOM YPOBHE.

Llens maHHOrO Kypca — MOATOTOBKA M TMOJJIEP)KKa BBITYCKHMKOB 9 Kilacca IIKOJIBI, MOMOIIb B
NPEOIOJICHUH KOTHUTHBHBIX, JIMYHOCTHBIX M MPOLECCYAJIbHBIX TPYAHOCTEH B IMEPHOA MOJITOTOBKH K
9K3aMEHY.

Pe3ynbraTom coBMecTHOH aesTenbHOCTH oOydaromuxcs 9 kiacca W memarora OyAyT sSIBISTHCS
pe3yinbTaThl MPOOHOTO TECTUPOBAHMS, @ B KOHEYHOM HUTOTE — MTOTOBAas aTTECTalUs OOYYarOLIUXCS II0
OpeIMETY XUMUSL.

B coorBerctBUM ¢ TpeOoBaHusMu DenepalbHOTO TOCYJapCTBEHHOIO 00pa3oBaTENbHOTO
CTaHJapTa OCHOBHOTO 0OIero oOpa3oBaHHUS BO3HHMKJIA HEOOXOAMMOCTh B pa3pabOTKE MPOTrpaMMBbl
BHEYPOUYHOH JAESATEIBHOCTH, TIO3BOJIIONIEH pPACHIMPUTh M YIIIYOUTh CBOM 3HAaHUS 10 XHMUH,
c(hopMHPOBATh HABBIKU MCCIIET0BATEIBCKON JI€ATEIBHOCTH.

AKkmyansnocms TPpOrpaMMBbl CBSi3aHA C BO3MOXKHOCTBIO OOYdarolIerocst BbIOpaTh MpOQHIbHBIN
npeamer oOydeHHs B CTapIIMX KjlaccaX WIM M3MEHUTh CBOM BBIOOP. DK3aME€H 10 XUMHH TpeOyeT OT
o0yJaromuxcss MHOTHMX 3HAaHUA W TIOHATHH HE TOJNBKO B 00JAaCTH HEOPTraHWYECKOW XUMHUH, HO H
OpPraHWYeCKON XMMHU; BIIAJAETh MPAKTHUECCKUMH HABBIKAMHU U YMETh IPUMEHSITh UX B JPYro CHTYyallHu.
3aHATUS 10 BHEYPOYHOH JesaTenbHOCTH «MHp XUMHM» IpelHa3Ha4deHbl Ui TEOPEeTHYECKOM u
IPAaKTUYEeCKOM IOMOLIM B HOArOTOBKE K I'OCymapcTBEHHOW HWTOroBOM aTTecTaluM. 3aHATUS
OpUEHTUPOBAHbl HAa MOBTOPEHHE, CUCTEMATU3ALIMI0O U YIIIYOJIEHHOE M3Y4YEHHME Kypca XMMHUU OCHOBHOM
IIKOJIBI, @ TaKkKe Ha MOArOTOBKY oOydaromuxcs 9-x kmaccoB Kk OI'D m oOydarommxcsi, KOTOpBIE
BBIOMPAIOT XUMMIO JJI JanbHeimero oOyueHuss B mpoduie. 3aHATHS MO MPOrpaMMe BHEYPOUHOM
JeSATeNbHOCTH «MUp XMMHI» TOMOTYT peajin30BaTh 00y4YaroIUMCs IPOEKTHI 110 BHIOPAaHHBIM TEMaM.

Hoeu3noii 1aHHON MPOTpaMMBbl SBISETCS TO, YTO B OCHOBE JIEKHUT CHUCTEMHO-IEATEIbHOCTHBIN
MOJIX0Jl, KOTOPBIH CO3JJa€T OCHOBY JIJISl CAMOCTOSITEJIBHOTO YCIIEUTHOI'O YCBOEHHS 00YyUarOLIMMUCS HOBBIX
3HAaHUH, yMEHHUI, KOMIIETEHIMH, BUJOB M CIIOCOOOB JEATEIBHOCTH M 00ECreyrBaeT COOTBETCTBHUE
JeSTETbHOCTH OOYYalOLIMXCS HX BO3PAacCTy M HHAMBUIYAIbHBIM OCOOEHHOCTSAM. OMOIMOHAIBHOE
HEepeXHUBAaHUE IIPOLEcca OTKPHITHUS SIBJISETCS OCHOBOM MOTHMBAllMM K 3HAHUAM, CTHUMYJSATOPOM CaMOM
YMCTBEHHOM JEATENbHOCTH B  JIOCTMKEHUHU L€Jed JIMYHOCTHOTO, COLMAIbHOIO U IO3HABATEIHHOTO
pa3BuTHa oOyuaroummxcs. IlogroroBka um mojaepkka BBITYCKHUKOB 9 Kiacca IIKOJBI, TOMOLIb B
NPEOI0JIEHUH KOTHUTHBHBIX, JIMYHOCTHBIX M NPOLECCYAJIbHBIX TPYAHOCTEH B INEPHOA MOJITOTOBKH K

OK3aMCHY.



3adauu nporpaMMbl BHEYPOUHOU €ATEIHHOCTH 110 XUMHUU:

OCBOEHHE BAXKHEHIIMX 3HAHMM OO0 OCHOBHBIX MOHATHSX M 3aKOHAX XHUMHHM, XUMHYECKOU
CHUMBOJIHKE;

OBIIaJICHUE YMEHHSIMH HaOIIOAaTh XUMHUECKHUE SBIICHUS, POBOJUTH XUMUUYECKUI SKCTIEPUMEHT,
MIPOBOJIUTH PACUETHI HA OCHOBE XUMHUYECKUX (DOPMYIT BEIIECTB U YPaBHEHUM XUMUUECKUX PEaKIuil;

pa3BUTHE TIO3HABATENIbHBIX HMHTEPECOB W MHTEJUIEKTYaJIbHBIX CIOCOOHOCTEH B Ipolecce
MPOBE/ICHUS] XUMUYECKOTO SKCIIEPUMEHTa, CAMOCTOSATEIILHOTO MTPHUOOPETEHUSI 3HAHUK B COOTBETCTBUH C
BO3HHUKAIOIIMMU KU3HEHHBIMH TOTPEOHOCTAMU;

BOCIIUTAHME OTHOLICHUS K XUMHM Kak K OJHOMY U3 (yHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUS U BJEMEHTY OOIIeYeNOBeYeCKOW KyJIbTYphl; NPUMEHEHHE TOJYyYEHHBIX 3HAaHUU H

YMGHI/Iﬁ JJIA UCITOJIB30BaHUA B HCCTaHI[apTHOﬁ CUTyalllH.

I[nanupyemsble pe3yabTaThl

Ha 3aHsTHSAX BHEYpOUHOU AEATEIBHOCTH «MUp XUMHUNY 00ydatonIrecs AOMOIHIT CBOM 3HAHUS 110
XUMHH, TIOBBICAT CBOW YPOBEHb TEOPETUUECKOM U 3KCIEPUMEHTAIbHOMN MMOATOTOBKH. 3aHITHUS TPU3BAHBI
NPOOYIUTh Y YUAIIUXCS HHTEPEC K XUMUYECKOW HAYKH, CTUMYJIUPOBATh JajbHEHIIee N3ydeHuEe XUMUH.
Xumuueckue 3HaHHS, C(HOPMHUPOBAHHBIC HA BHEYPOUHBIX 3aHATHAX, IIOMOTYT OOy4aromuMmcs B
MOJIrOTOBKE K AK3aMEHY 10 XMMHH M B JIaJbHEUIIIEM OCO3HAHHO BBIOpATh HANpaBICHHE MPO(PHILHOTO
00y4eHwUsI.

IIpenMeTHBIMHU pe3yJIbTATAMH OCBOCHHSI IPOTPAMMBI SIBJISFOTCS:

- B MO3HABATEIBHOU c(epe: OMHUCHIBATH IEMOHCTPAIMOHHBIC U CAMOCTOSTEIHLHO MPOBEIACHHBIC
AKCIIEPUMEHTBI, MCIIOJIB3YsI ISl ATOTO PYCCKHUH S3bIK U SA3BIK XMMHUH; HAOIIOAATh JEMOHCTPUPYEMBIC H
CaMOCTOATCIIbHO MMPOBOJUMBIC OIIBIThI, XUMHYCCKUC PCAKIUHU, ITIPOTCKAIOIIUEC B IIPUPOAC U B 6I)ITy;

- B IICHHOCTHO-OPUEHTAIIMOHHOM c(hepe: CTPOUTH CBOE MOBEACHUE B COOTBETCTBHH C TIPHHIIATIAMHU
OEepeKHOTO OTHOIICHHS K TIPUPO/IE;

- B TPYJOBO# cdepe: TUTaHUPOBaTh H OCYIIECTBISATh CAMOCTOSATENBHYIO pabOTy MO TIOBTOPSHHUIO U
OCBOCHHIO TEOPETHYECKOW YaCTH, IUIAHUPOBATH M MPOBOJIUTH XUMHUYECKHH IKCIIEPUMEHT; UCIIOIb30BaTh
BCIICCTBA B COOTBETCTBUH C UX NPCAHASHAYCHUCM U CBOi/JICTBaMH;

- B cdepe 0E30MaCHOCTH KHU3HEICATSIBHOCTH: OKa3blBaTh IEPBYIO MOMOIIb MPU OTPABICHUSAX,
0’KOTax M IPYTHX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U 1a0OpaTOPHBIM 000PYIOBAHUEM.

JINYHOCTHBIMHU Pe3yJIbTaTAMU SBISIFOTCS:

- B IIEHHOCTHO-OPHEHTAITMOHHON c(pepe — YyBCTBO TOPAOCTHU 32 POCCUNUCKYIO HAYKY, OTHOIIICHHUE K

TPYAY, L€JICYyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLIEHKA;



- B TpPYyJIOBOH c¢epe — IOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanbHeiIneil oOpa3oBaTeNbHOM
TPaeKTOpUH;

- B IIO3HABaTEJIbHON cdepe: MOTHBALUS YUEHHUS, YMEHHE YIPaBIATh CBOEH IO3HAaBaTEIbHOU
JEATENBHOCTH.

MeTanpeaMeTHBIMHU pe3yJIbTATAMM SIBIISIOTCS:

- BJIaJICHUE YHUBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMHU CIIOCOOAMU JESATEIBHOCTH: HaOI0eHuE,
U3MEpEHUE, SKCIIEPUMEHT, y4eOHOE UCCIIEJOBAHMUE;

- YMEHHUE TeHepUPOBATh UICH, OTIPENIENIATh CPEACTBA, HEOOXOIMMBIE /I UX peaTH3alllu;

- YMEHHE OIpeNeNaTh LEeNU U 3a/a4d JesTeIbHOCTH, BHIOMpPATh CPEACTBA pealu3aliyd LEeNu U
MIPUMEHSATH UX Ha IPAKTUKE;

- MCIIOJIb30BaTh PA3IMYHbIE UCTOYHHUKH JJIS MTOJIyYE€HUSI XUMUYECKOI HH(pOpMaIIiH.

OcBoeHHME mNporpaMMbl BHEYPOUYHOM JIE€ATEIBHOCTH OOYYaAIOIIMMUCS MO3BOJIUT IOJIY4YHUTh
CJIEIyIOIINE PE3YIbTAThI:

B cdepe pa3BuTHS TMYHOCTHBIX YHUBEPCAJbHBIX YYEOHBIX IeHCTBHH B paMKaXx:

1. KorHUTHBHOTO KOMIIOHEHTA OyayT ChOPMHUPOBAHBI:

- OCHOBBI COIIMAJIBHO-KPUTUYECKOTO MBIIUICHUS, OPUEHTAIMsI B OCOOEHHOCTSAX COLMAbHBIX
OTHOIIICHUH 1 B3aMMOJICHCTBHUM;

- DKOJIOTMYECKOE CO3HAHUE, MPU3HAHHE BBICOKON LIEHHOCTH JKU3HU BO BCEX €€ MPOSBICHUSX;
IIpaBUJI OBEICHUS B YPE3BbIUANHBIX CUTYaLIHSX.

2. LIeHHOCTHOTO ¥ YMOIIMOHAIEHOTO KOMITOHEHTOB OyneT copMupoBaHa:

- TOTPeOHOCTh B CAMOBBIPAKEHUHU M CAaMOpEaTU3alliK, COLUAILHOM PU3HAHUH.

3. JlesITeNbHOCTHOTO KOMIIOHEHTa Oy1yT c(pOPMUPOBAHBI:

- YMEHHE BECTH [JMajOl Ha OCHOBE pPABHOIPABHBIX OTHOLUIEHUN M B3aUMHOIO YBAKEHUS H
MIPUHSTHUS;

- YCTOMUYMBBIA TO3HABATENbHBIM WHTEPEC M CTAHOBIEHHE CMBICIOOOpasyromel (yHKIUN
[I03HABATEJIbHOTO MOTHUBA;

- TOTOBHOCTB BBIOOpA MPOUIBLHOTO 00pa30BaHMS.

2. O0y4arouMics MoJy9YiuTh BO3MOXKXHOCTH JIJ1s1 (POPMUPOBAHUS:

- BBIPAKEHHOM yCTOWYMBON yueOHO-1T03HABATEIbHON MOTHUBALIUY U UHTEpPECA K YUEHHIO;

- TOTOBHOCTHU K CaMOOOPa30BaHUIO M CaMOBOCIIUTAHHIO.

B cepe pazBuTHus peryJaTUBHbIX YHUBEPCAJbHBIX YUEOHBIX JeliCTBUI 00yYarOIMCs

1. Hayuurcs:

- 1IeJIeNI0JIaraHuIo, BKIIOYasi IOCTAaHOBKY HOBBIX 1ieJieH, MpeoOpa3oBaHue NMPaKTUUECKON 3a/1auu B

MMO3HAaBAaTCJIIbHYIO;



- CaMOCTOSTEJIbHO aHAJIU3UPOBATh YCIIOBHUS NOCTHIKEHMs LIEJIM HAa OCHOBE y4yeTa BBIIEIECHHBIX
yUHTEIEM OPUEHTHUPOB JEHCTBUS B HOBOM y4eOHOM MaTepuae;

- INJAHUPOBATh IIyTH JTOCTHKECHUS LEJEH.

2. [lonmy4uTh BO3MOKHOCTh HAYUUTHCSL:

- CAaMOCTOATENIBHO CTaBUTh HOBBIE YUeOHBIC LIETH U 3a]auy;

- IIPY IUIAHUPOBAHUM JOCTIKCHMS LIEJIEH CaMOCTOSATEIBHO M aJ€KBATHO YYHUTBHIBATh YCJIOBUS U
CpeACTBa UX JOCTH)KCHHUS.

B cdepe pa3BuTHSI KOMMYHHKATHBHBIX YHHBEPCATbHBIX YUCOHBIX AeiicCTBHI 00y4arommiicst

1. Hayuurcs:

- aJICKBATHO MCIIOJIb30BATh PEYb IS IIJIAHUPOBAHUS U PETYIALIMNA CBOCH EATEIbHOCTH;

- aJICKBaTHO MCIIOJIb30BaTh PEYEBBIE CPEACTBA ISl PEIICHMs Pa3IU4YHbIX KOMMYHHUKATHBHBIX
3a/1a4; BJIAJIETh YCTHOM U IMCBMEHHOM PEYbI0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHHUE;

- OPraHM30BBIBATH U IUIAHUPOBATH YU€OHOE COTPYIHHUECTBO C YUUTEJIEM M CBEPCTHUKAMU;

- HMHTETPUPOBATHCS B TPYIIy CBEPCTHUKOB M CTPOUTH IPOAYKTUBHOE B3aMMOJCHCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

2. [lonmy4unTh BO3MOKHOCTh HAYUUTHCS:

- OpaTh Ha ce0s MHUIMATUBY B OPraHU3AI[H COBMECTHOTO JACHCTBUS;

- OKa3bIBaTh MOJACPKKY U CONECUCTBHE TEM, OT KOT'O 3aBUCUT JOCTH)KEHUE LIEJIM B COBMECTHOM

JACATCIBHOCTH.

B cdepe pa3BuTHSsI N03HABATEJBHBIX YHUBEPCATbHBIX YU4eOHBIX AeiicTBHII 00y4aromuiics

1. Hayuwures:

- OCHOBaM peaJIn3aly IPOEKTHO-UCCIIEA0BATEIbCKON JEATENbHOCTH;

- IPOBOAUTH HAOIIOACHUS U SKCIIEPUMEHT 0JT PYKOBOJICTBOM YUHUTEJIS;

- OCYHIECTBJISTh PACIIMPEHHBIH MOMCK MH(OPMAIUK C HCIIOIB30BAaHUEM PECYpCOB OMOIMOTEK U
Hurepnera.

2. [Tonny4uT BO3MOXKHOCTb HAyYHUTHCS

- CTaBUTb IPOOJIEMY, AapIryMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITEJIbHO MPOBOAUTH UCCIIEOBAHHUS HAa OCHOBE NMPHUMEHEHHUS METO/0B HAaOJIOJEHUS U
JKCIIEPUMEHTA;

- BBIJIBUI'aTh TUIIOTE3bI O CBA3AX U 3aKOHOMEPHOCTSX IPOLECCOB;

- OpPraHU30BaTh MCCIEIOBAHNUE C LEIIBIO IPOBEPKH IMIIOTE3bI;

- JIeJIaTh YMO3AKJIIOUEHHUsS U BBIBOJBI HA OCHOBE apryMEHTALUH.

[IporpaMMa BHEYpOUHOH N€ATEIBHOCTH MO XMMHUU «MHp XHMHUM» paccuMTaHa Ha ydaumuxcs 9

kyaccoB (34 yaca).



Coaepxanue nmporpaMmmai.
BHEYPOYHOIi 1eATeIbHOCTH N0 XUMHHU «MUp XUMUM

[Iporpamma 3aHATHII COCTOUT U3 YETHIPEX PA3AECIIOB:

1. Ocobennoctu OI'D o xuMumu.

2. [loBTOpeHue u yrirydlieHne TeOpeTHYeCKOro MaTepuasna, MeTOJuKa pelleH sl 3ajaHiil pa3Horo
YPOBHS CJI0KHOCTH.

3. TecToBBII TPaAKTUKYM.

4. BeInosHEeHHE TPOEKTHO-MCCIIEI0BATENBCKUX PadoT.

OcHoBHOe cofepxkaHue

Pasnen 0. Bxoanoii cpes KM 3a 2023r. — 24

Pazaen 1. Ocodennoctu OI'D mo xumuu B 2023-2024r . — 1u
— KonudUKATOP STEMEHTOB COJICPIKAHUS

— cnenupukanusa Kumos OI'D o xumun

— nH(opMaroHHbIe pecypesl OI'D

Paspen 2. «Mup XuMHM» — TEOPETUYECKMH MaTepuan 10 HEOPraHWYECKOW XUMHUM H
NIEPBOHAYAJIBHBIM TPEACTABICHUSAM IO OPraHUYEeCKOW XMMHMHM, METONWKA PEIICHUS 3aJaHul Pa3HOro
YPOBHS CIIOKHOCTH — 244.

Ctpoenue atoma. CTpoeHHE JIEKTPOHHBIX 000J109eK aToMOB MepBbIX 20 anemenToB [ICXD

Ilepnonnueckuil 3aKOH U EPUOINUYECKasi CUCTEMA XUMUYECKUX di1eMeHToB [[.1. Menneneesa

Crpoenue Monekyn. XuUMUYecKass CBf3b: KOBaJeHTHas (HENOJspHas, MOJsApHasi), HOHHasd,
MeTaJlJIn4ecKast.

BaneHTHOCTh XUMHUYECKUX 371€MEHTOB. CTENEHb OKUCIEHUS XUMUYECKUX 2JIEMEHTOB.

IIpocteie u cnoxHble BemiecTBa. (OCHOBHBIE KJacChl HEOPTaHUYECKUX  COEIMHEHUH.
HoMmeHkiiaTypa HEOPraHMYECKUX COEANHEHUN.

XrAMHUYECKash peakuys. YCIOBHS M NPU3HAKM MPOTEKAHMS XMMHUYECKHUX PEAKLIUN. XMMHUYECKHE
YPaBHEHUs. 3aKOH COXPAHEHHsI MacChl BELIECTB.

Knaccupukanus XMMUYECKUX peakUuid IO pa3jMyHbIM MpPU3HAKAM: KOJIMYECTBY U COCTaBY
UCXOAHBIX U IIOJIYYEHHBIX BEILECTB; WM3MEHEHHUIO CTEIEHEH OKHUCIEHHS XUMHYECKHX JJIEMEHTOB,
MOTJIOUICHUIO U BBIJCJIIEHUIO SHEPTUU.

Brruncnenue MaccoBoi 10JIM XMMUUYECKOTO 3JIEMEHTA B BEILIECTBE.

DONEeKTPOJIUTHl U HEAIEKTPoIuThl. KaThoHBI M aHUOHBI. DJIEKTPOIUTHUYECKAs IUCCOLMALINS
KHCTIOT, IIeToueH, coneil (CpeaHux)

Peakuun noHHOrO 0OMEHa U YCJIOBUS UX OCYILIECTBICHHUS.

XUMHUUECKHE CBOMCTBA OKCHI0B: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XHAMHUYECKUE CBOMCTBA OCHOBAaHUM U KHCJIOT.

XuMHuecKre CBOMCTBa aM()OTEPHBIX THIPOKCHIOB.

XUMUYecKue CBOWCTBA coJiel (CpeHHX )

XHUMHYECKUE CBOMCTBA MTPOCTHIX BEIIECTB HEMETAIIOB: FaJIO€HOB, KUCIOPO/a, CEPHI.

XUMHUYECKUE CBOMCTBA IPOCTHIX BEIIECTB HEMETAJUIOB: a30Ta, (hocdopa, yriiepoaa, KpeMHHUs

Yuctsle BeniecTBa U cMmecH. IIpaBuna 6e3omnacHoi paboThl B IKOJIBHON JabopaTopun. YenoBek B
MUPE BEILECTB.

OKHCANTENBEHO-BOCCTAHOBUTENBbHBIE peakMHi. OKHUCIUTENb U BOCCTAHOBUTEIID.

Bblunciienue MaccoBOMl J0JIM  PACTBOPEHHOrO BEUIECTBA B pacTBope. BbluucieHus 1o
XUMHUYECKOMY ypaBHEHMIO. (Ne21)

PacuyéTHble 3amaun: BBIYMCIECHHUE MACCOBOM JOJIM XHUMHUYECKOIO JJIEMEHTa B BELICCTBE,
BBIUMCJIEHUSI 10 XMMHUYECKOMY YPABHEHMIO C UCIIOJIb30BAaHUEM MACCOBOM J0JIM PaCTBOPEHHOIO BEILIECTBA
B pactBope. (Nel5, 21)

B3anMoCBsI3b pa3IMUHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB. Peakinyu HOHHOTO 0OMeHa.
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XUMH4ecKHe CBOMCTBA MPOCTHIX BEIIECTB METAIUIOB: MIENOYHBIX, METOUYHO3EMETbHBIX, MATHAS
MX COCIMHEHNIA, KeJIe3a M €ro COeINHCHHI, alOMHUHISI, €r0 COSANHEHHIA.

OnpeneneHne XapakTepa Cpeibl PacTBOPOB KHCIOT M IIENOdYeil ¢ MOMOIIBI0 HHIMKATOPOB.
KauecTBeHHBIE peakiuy Ha aHHOHKI B pactBope (CI7, Br, I, S%, SO3%, SO4%, NO3 -, POs %, CO3 7,

SiO3 2')

KauecTBeHHbIe peakiy Ha kKaTnoHBI B pactBope (NHs ¥, Na*, K*, Ca?*, Mg?*, Fe?*, Fe*,

CU2+, Zn2+)
Ilonydyenune ra3ooOpa3Hbix BewiecTB. KauecTBeHHbIE peakIMM Ha Ta3000pa3Hble BELIECTBA
(xuciopon, BOAOPOI, YIJIEKHCIIBINA a3, aMMHAK)

IlepBoHauasnbHble CBEAEHHS OO0 OPraHMYECKHX BEIIECTBaX: MpPENEibHbIX W HENpPEesIbHBIX
yriaeBojnopoaax (MeTaHe, 3TaHe, ITUIICHE, allETUIICHE)

IlepBoHauasbHble CBeAEHHS 00 OPraHMYECKHMX BEIECTBAaX: CHUpPTax (MeTaHoje, 3TaHOJE,
TJIMIEpUHE ), KapOOHOBBIX KHCIOTaX (MypaBbUHOW, YKCYCHOM, CTEApUHOBO).

bronornyecku BaxkxHbIe BelecTBa: OEIKH, XKHUPHI, YIIIEBOIBL.

Paznen BkmowaeT paboTy MO TPEHUPOBOYHBIM 3aJaHHUSAM Ui OIpPEIENIEHUs] TOTOBHOCTHU
MIKOJIBHUKOB K 3K3aMEHY 110 TOMY WJIM MHOMY pa3fiesly C MOCJIEAYIOIIMM aHAIU30M U METOAMYECKUMHU
PEKOMEHAALMAMH.

AR,

Pasnen 3. TecToBblil NPAKTHKYM. — 4 4
Bkiroyaer HemocpeCTBEHHO TECTUPOBAaHUE U paboTy ¢ O1aHKaMU OTBETOB.

Pa3znea 4. BoinosiHeHHe MPOEKTHO-UCCIIEA0BATEIbCKUX PadoT. — 34

Paznen Bkmtowaer paboTy oOydarommxcsi IO BbIOpaHHBIM TEMaM HPOEKTa IO XHUMUH,

KOHCYJIbTAllUHN YYHUTCIIA.

TemaTnyeckoe NJIaHMPOBAHUE

Ne | Tema Bcero | [Inanupyemsie pesynbTtaThl (YY)

n/n 4acoB

0 Bxognoit cpes KUM | 2 Onpenenuts MapmpyTsl, B TOM 4YHCJIE€ WHIWBHIYyaJbHBIE,
2023r MOBTOPEHMSI U 3aKPETIIICHUS TEM.

1 | Pazgen 1. Ocobennoctu | 1 3naet ocodennoctu OI'D 2023-2024r, kogupuKaTop IEMEHTOB
OI'D mno xumuu B comepxkanus, cnemudukanus KumoB OI'D mno  xumwy,
2020r. uHpopmanmonusie pecypebl OI'9;

HAy4YUTCsl UCTOJIb30BaTh PA3JINYHbIE UCTOYHHUKH JUIS TIOJTYyYEHHS
XUMHUYECKON HHpOpMaun

2 Pasznen 2. «Mwup | 24 Hayuurtcs omnpenensats Lemd M 3a4a4vl JESTEIBHOCTH,

XUMHUW» BBIOMpATh CPEICTBA pEAJM3aLMU LEJU W NPUMEHATh UX Ha

NPaKTUKE;

pa3nuyaTh BEIIECTBA Pa3HbIX KIJIACCOB MPOCTBIX U
CJIOXHBIX BEILIECTB, ONPEAEIATh UX XMMUUECKHE CBOMCTBA, B TOM
YHCJIe U U3YYEHHBIX OPraHUUECKUX BEIIECTB;

pa3nuyaTh MO KaueCTBEHHBIM PEAKLUSAM IPEAJIOKEHHBIE
KaTHOHBI U AaHUOHBI,

ONUCHIBATh XUMUYECKUE PEAKIMH, HAOII01aeMbIE B XOJI€
JIEMOHCTPAILIMIOHHOT'0 U JJA0OPaTOPHOI'O SKCIIEPUMEHTOB.

JenaTtb  BBIBOABI M3 pPE3YyNbTaTOB  MPOBEAEHHBIX
XMUMUYECKHUX 3KCIIEPUMEHTOB;

OOBSICHATh TEHETHYECKYIO CBS3b MEXIYy BEIIECTBAMU
pa3HbIX KJIACCOB HEOPraHMUYECKUX BEIIECTB;
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CoctaBiaTh  cXeMy  DJJEKTPOHHOro  OajmaHca K
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIM ~ PEaKUMsAM,  IIPaBUIIBHO
paccTaBiIsATh KOX(QQHUIHUEHTHl HA OCHOBE COCTaBJIEHHOW CXEMBI,
OIIPEEIATh OKUCIUTEND U BOCCTAHOBUTEIID;

paccUUTHIBaTh MACCOBBIE IO XMMUYECKUX JIEMEHTOB B
BEILECTBAX;

IIPOU3BOJUTH BBIYUCIICHHA 110 XUMUYECKOMY YPaBHEHUIO
C HCIIOJIB30BAHMEM MACCOBOM JIOJIM PACTBOPEHHOIO BEIIECTBA B
pacTBope.

Pazgen 3. TecroBelii
MPAKTUKYM.

[TpaBHIBHOCTH OLIGHKH CBOWX BO3MOXXHOCTEH IPH BBIMOJIHCHUN
3aJIaHAM TECTa;
yMeHHE 0€30IMO0YHO 3aTOHATEH OJTAHKH.

Pa3nen 4.
BuinoaHenue
TecTOBBIX pador OI'D
(Buaca)

Brimonnenue u pazdop recroB OI'D mo xumuu 2024.




Ipuioxenune 1
K paboyeii mporpamme

MHUHUCTEPCTBO ITPOCBEUEHUS POCCUMCKOM ®EJEPALIUA
MunucrepcerBo odpasoBanus u Hayku Pecny6auku bamkoprocran
AIMHHHCTPaUHUs ropoAcKoro okpyra ropoa ¥Y¢a Pecnyoankn bamkoprocran

MAOY "LenTp o6pazoBanust Ne 26 um. Cyaeiimanosa LII.C."

PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
METOAUYECKUM ITenarornyeckum Hupextop MAOY
o0berHeHHeM coBetom MAOY «llentp «llentp o6pa3zoBanus Ne
€CTeCTBEHHO- obpazoBanus No26 um. 26 um. CyneitmaHoBa

MaTe%émquKoro mukina Cynelimanosa [11.C.» HI.C.» %
4
7/

/ (MamunoBa U.A.) % \_/ A.B. Bacos
ITporokon Ne_ 1 ot «23»  TIpotokom Ne2 ot «23» [Tpuxa3z Ne272 ot «24»
asrycra 2023 r asrycra 2023 r aBrycra 2023 r.

Kanenpapuo-remarnuyeckoe njiaHupoBaHHe ¢ YKa3aHHEM KOJIHYECTBA
4acoB, 0OTBOJAMMBIX HA OCBOCHHE KaXK10H TeMbI
Ha 2023-2024 yuyeOHblii roa

10 y4eOHOMY IpeIMeTy « XUMHUs » JUIst oOyyaromumxcst 9 kiacca
( BHEYpOYHasl eI TEIbHOCTD)

CocraBuia yunuTesb XUMHH:
bammvakosa ['anuna JImutprueBHa

Ya 2023 1.
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Ka.neﬂz[apﬂo-TeMaanecxoe NJJAHUPOBAHHUE

Ne | Tema 3andarus [Hara [Ipumeyanus

/1 TUTaH ¢bakr

1-2 | Bxognotii cpe3 KM 2023r (2 yaca) CenTts6pn

1 HEQ
2 "Hen
Pa3nea 1. Ocodennoctu OI'D mo xumuu B 2023r. (1 yac)

3 Ocob6ennoctu OI'D o xumuu B 2023-24r. 3 Hex
KOIU(UKATOp AIEMEHTOB coaepkaHus, cnenudukanus Kumos
OI'> mo xumum, geMoHcTpamuonneii KHUM — 2024r.,
uHpopmannoHHsle pecypcsl OI'D;

Paznen 2. «Mup xumum» (24 yaca)

4 Crpoenne atoma. CTpoeHHE SJCKTPOHHBIX O0OJIOYEK aTOMOB | 4 HeJ
nepeix 20 snementoB [ICXD. Ilepmomuueckuit 3akoH U
MEepUOJINYECKass CUCTEMAa XHUMHUYECKHX d3jiemeHToB  J[.U.
Menpeneena

5 CtpoeHune Moyekyd. XuUMHYecKas CBs3b:  KoBalieHTHas | OKTAOpb
(HenonsipHAas, MOJIIPHAS ), HOHHAS, META/UTHYECKasL. 1 "Hen
BaneHTHOCTP XUMHYECKHX 3J€MEHTOB. CTENneHb OKHUCICHHS
XUMUYECKUX DJIEMEHTOB.

6 IIpocteie u cnoxHbie BemiecTBa. OCHOBHBIE KJIAaccChl | 2 HEX
HEOpraHnueckux coeanHeHuil. HoMeHkatypa HEOpraHM4eCKux
COEIMHEHUI.

7 Xumuyeckas  peakiusa.  YCJIOBUA WM MpPU3HAKU | 3 HEJ
IIPOTEKAaHUs XUMHUYECKUX peakuui. XMMHUYECKUE YpPaBHEHMS.
3aKOH COXpaHEHHUs MACChl BEILIECTB.

Knaccudukanuss XuMHUECKUX PEAKUUH MO Pa3IUYHBIM
MPU3HAKAM: KOJMYECTBY M COCTABY MCXOAHBIX U IOJIYYEHHBIX
BEILIECTB, HW3MEHEHUIO CTEMEHEW OKUCIEHUS XHUMHYECKUX
3JIEMEHTOB, MOTJIOIIEHHUIO U BBIJIEJICHUIO SHEPTUH.

8 Bbruncnenne MaccoBOi J1071M XMMHUYECKOTO 3JIeMEHTa B | 4 HEJ
BELIECTBE.

9 ONeKTpOaUThl U HE3NEKTpoiauThl. Katnonsl u anuonsl. | Hos6ps
DNEeKTpOoNUTHYECKass AUCCOLMALMS KHUCIOT, IIeovei, coneut | 2 Hen
(cpennux)

Peaknuun  woHHoro  oOMeHa M YCIOBUSL — HX
OCYIIECTBJICHUS.

10 XUMHUYECKUE CBOIMCTBa OKCH/IOB: OCHOBHBIX, | 3 HEex
aM(OTEpPHBIX, KUCIIOTHBIX.

11 XUMHYECKHUE CBOMCTBAa OCHOBAHUN U KUCJIOT. 4 uen

12 XUMHUECKHE CBOHCTBA aM(OTEPHBIX THIPOKCHIIOB. Jlexabpb

1 HE

13 XuMu4eckue cBoicTBa coieil (cpenHux). B3zaumocBsaspb | 2 Hex

pa3AYHBIX KJIACCOB Peakiun

MOHHOTO oOMeHa. (Ne22)

HCOPTraHUYCCKUX BCHICCTB.
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14- XUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB HEMETAIIOB: | 3 HEJ

15 | rasioreHoB, KUCIIOPOJIa, CEPHI. 4 men

16- XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB: | 5 HEA

17 | a3ota, hocdopa, yraepoaa, KpeMHUS SAuBaps

3 Hen

18 Uuctele BemectBa W cmecu. [IpaBuna Oe3omacHol | 4 Hen
paboThI B IKOJILHOM TabopaTtopun. YeIoBEeK B MHUpE BEIICCTB.

19 OKHUCTUTENEHO-BOCCTAHOBUTEIBHBIC peakuuu. | 5 Hex
Oxucaurens ¥ BocctaHOBUTEND. (Nel4, 20)

20 Beluncnenue MaccoBOi 0JIM pacTBOPEHHOrO BeuiecTsa | PeBpaiib
B pactBope. Boruncnenus no xumuueckomy ypaBHenuto. (Ne21) | 1 ven

21 PacuétHble 3agauM: BBIUKMCIEHHE MAacCOBOM oMM | 2 HEXl
XUMHUYECKOTO JJEMEHTa B  BEIIECTBE, BBIUKCICHHUS IIO
XUMHYECKOMY YPaBHEHHIO C HCIIOJIb30BAHHEM MAacCOBOW JIOJIU
pacTBOpEHHOTO BemecTBa B pacTBope. (Nel5, 21)

22 XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: | 3 HEIl
IIEJIOYHBIX, IIETOYHO3EMENbHBIX, MarHusl W HMX COCIUHEHUH,

Kelle3a U ero COCTUHEHUH, aTFOMUHUS, €T0 COSAMHCHU.

23 OmnpeneneHne xapakTepa Cpelbl pacTBOPOB KHCIOT U | 4 Hel
IeJTIOYe ¢ TIOMOIIIBIO HHIUKAaTOpOB. KadecTBEeHHBIC peaKIny Ha
anroHbl B pactBope (CI, Br, I, S?%, S0O3%, SO4%, NOs3 °, PO4 ¥,

2 Qi 2-
CO3z~, Si03z )
KauecTBeHHBIE peakiuu Ha KaTHOHBI B pactBope (NHa ¥,
Na*, K*, Ca%", Mg?*, Fe?*, Fe®*, AI¥*, Cu?*, Zn?*).

24 [Tonyuenue ra3o00pa3HbIx BemiecTB. KauecTBeHHBIE | MapT
peakuu Ha Ta3000pa3HbIe BemiecTBa (KUCIOPOM, BOIOPOA, | 1 Hex
YTJIEKUCIIBIN Ta3, aMMHAK )

25 [TepBonavasibHbBIC CBEICHUS 00 OpraHUYeCKuX | 2 HeJ
BEIIECTBAX: TMPEAENbHBIX U HENPEeAeNbHBIX YIIeBOI0POAaX
(MeTaHe, 3 TaHe, ITHIICHE, allETUIICHE)

26 [lepBoHaYaIbHBIC CBeECHUS 00 OpraHUYeCKHX | 3 HeJ
BEIIECTBAX: cHuUpTax (MeTaHoyie, OJTaHOJE, TJIMLEPHUHE),
KapOOHOBBIX KUCIIOTAX (MYypagbuHoll, YKCYCHOM, CTEApUHOBOM).

27 buonornueckn BakHBIE BEIIECTBA: OCJIKHU, IKUPBI, | 4 HEJ
yTIICBOIBI.

Pa3nen 3. TecroBblit npakTukyMm. (4 yaca)

28- | Jlnarnoctudeckas pabora Arnpenb

29 2-3 Hex

30- | dmarHoctrueckas pabota 4-5 men
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31 | | |

Pa3nen 4. BoinosiHenue TecToBbIX pador OI'D (3uaca)

32- Breimonaenne u paz6op trectoB OI'D mo xumun 2024r. Maii
34 1-3
HeJest
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