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IHosicHuTe/IbHAA 3aIIUCKA

Bueypounas nestensHOCTh «MUp XMMHK» TIpeHA3HA4YeH Ui oOyuarommxcs 9 kiacca,
BbIOpABIIMX MpeaMEeT XMMUHU s caadd sk3ameHa B ¢opme OI'D u nnaHupyrommx B
JambHEHIeM N3y4eHUuEe XUMHUH Ha TPO(UIBHOM YpOBHE.

Ilenp naHHOrO Kypca — IMOAIOTOBKA M TMOAJEPXKA BBITYCKHMKOB 9 Kiacca HIKOJBI,
IIOMOUIb B IPEOI0JIEHUN KOTHUTUBHBIX, TUMYHOCTHBIX U IPOLECCYAIbHBIX TPYAHOCTEHN B MEPUOJ
MOJIFOTOBKH K 9K3aMEHY.

Pe3ynbTaTtoM COBMECTHOH MeATENBHOCTH OOydarommxcs 9 kimacca W menarora OyayT
ABJIAITHCSI PE3Yy/IbTaThl IPOOHOIO TECTUPOBAHUS, & B KOHEYHOM UTOr€ — MTOrOBasl aTTECTallMsl
00y4aroImuxcs Mo MpeaIMeTy XUMHUSL.

B cootBercTBUM ¢ TpeboBaHusMU DenepanbHOIO rOCYAapCTBEHHOT0 00pa3oBaTeIbHOIO
CTaHJapTa OCHOBHOTO 0O0Imero oOpa3oBaHHMs BO3HHMKIA HEOOXOIMMOCTH B pa3paboTKe
IIPOrpaMMbl BHEYPOUHOU IEATEIBHOCTH, O3BOJISAIOIIEH PACIIUPUTD U YIIIyOUTh CBOM 3HAHUS 110
XMMHUH, CHhOpPMHUPOBATH HABBIKM UCCIIE0OBATEIILCKON ESTETLHOCTH.

Axmyansnocms IPOrpaMMbl  CBSI3aHA C  BO3MOXKHOCTBIO  OOY4YarolIErocst BbIOpaTh
npoGMIBHBINA TPEeAMET O0YYEeHHUsI B CTApIIMX KJIaccaxX WM U3MEHHUTH CBOHM BBHIOOpP. DK3aMeH 110
XUMUU TpeOyeT oOT OOydyaromMXCsi MHOIMX 3HAaHUM M TMOHATMH HE TOJbKO B 00JacTu
HEOpPraHUYeCKON XMMMH, HO U OPraHMYECKOM XUMMH; BIAJETh NMPAKTUYECKUMHU HABbIKAMU U
yMeThb NPUMEHATh UX B JAPYrod CUTyalMH. 3aHATHS 1O BHEYPOUYHOHM JesTenbHOCTH «Mup
XUMHUM» T[pPEJIHA3HAuEHbl JJIi TEOPETUYECKOW M IPAKTUYECKONW IOMOIIM B IOJATOTOBKE K
I'ocynapcTBeHHOM MTOroBOM aTTeCTalMM. 3aHATUS OPUEHTUPOBAHbl Ha IIOBTOpPEHUE,
CUCTEMAaTH3allMI0 U YIIIyOJIEHHOE HU3Y4YE€HHE Kypca XHMHUU OCHOBHOM IIKOJIBI, a TaKKe Ha
HOJrOTOBKY oOyvaromuxcsa 9-x kiaccoB Kk OI'D u oOyuarommxcsi, KOTOpble BBIOMPAIOT XUMUIO
JUId JanbHeWero ooyyeHus: B npoduie. 3aHATHS MO MPOrpaMMe BHEYPOUHOM JAEATEIbHOCTU
«Mup XMMHUU» TOMOTYT PEaIM30BaTh 00YUYarOIUMCS TPOEKTHI IO BEIOPAHHBIM TEMAM.

Hoeu3noii faHHON TporpamMMbl  SIBISIETCSL TO, YTO B OCHOBE JIEKUT CHCTEMHO-
JESATEIBHOCTHBIN IOAXO0J, KOTOPBIM CO3/laeT OCHOBY [UIsl CaMOCTOSITEJIBHOTO YCIIEIIHOTO
YCBOGHHSI OO0YyYaroIIMMHCS HOBBIX 3HaHUM, YMEHUH, KOMIIETEHUMH, BUJOB M CIOCOOOB
NeSITeNbHOCTH M O00ECleUYnBaeT COOTBETCTBUE JAEATENBHOCTH OOYYAIOUIMXCS HX BO3pacTy M
MHIUBUAYAIBHBIM 0COOCHHOCTSIM. DMOLIMOHAJILHOE MEPEKUBAHNE MTPOLIECCA OTKPBITUS SABIISETCS
OCHOBOMI MOTHBAllMM K 3HAHWSIM, CTHUMYJISITODOM CAaMOM YMCTBEHHOW JEATEIbHOCTU B
JOCTHKEHUH 1€ IMYHOCTHOTO, COLIMAIBLHOTO U TIO3HABATEILHOTO PAa3BUTHSI 00Y4aIOIIUXCS.

ITporpamma pa3paboTaHa Ha OCHOBE CIEIYIOIUX HOPMATUBHBIX JTOKYMEHTOB:

o  OenepanbHblil 3akoH Ne273 @3 or 29.12.2012 r. «O6 obpazoBanuu B Poccuiickoii
denepauuny;

o @enepanbHBIl TOCYAAPCTBEHHBIM 00pa3oBaTeNbHbI CTaHAAPT OCHOBHOI'O OOIIETO
oOpa3oBaHMs, YTBEPXKICHHBI MpHKazoM MuHucTtepcTBa o0Opa3oBaHMs W HAayKd
Poccuiickoit @enepanuu ot 17 gexadpst 2010 r. Ne 1897,

e TpeboBaHus K OCHAIEHUIO O0pa30BaTEIBHOrO TIpolecca B COOTBETCTBUU C
COJIEp’KaTEeIbHBIM HANOJHEHHEM YYeOHbIX MpeaAMeToB (¢eaepalbHOro KOMIIOHEHTa
TOCYJapCTBEHHOTO  00pa3oBaTeNbHOTO  CTaHAApTa,  YTBEPXKIEHHBIH  MPHUKA30M
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit denepaunu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CanuTapHO - 3IHJIEMHOJIOrHYeCKie TPeOOBaHUS K YCIOBUSAM U
opraHmzanu oOydeHuss B 0011e00pa30BaTEeNIbHBIX YUPEXKACHUSAX, YTBEP)KIECHHBIC
IIOCTaHOBJIEHHEM [ JTaBHOTO rocynapcTBeHHOro canurapHoro Bpada P® ot 29.12.2010r.
Nel89».
3aHATUS NPOBOAATCA UHIAUBUAYAIbHBIE U IPYIIIOBBIE.

I]enw iporpaMmel:

- MOJrOTOBKA M MOAJIEP’kKKA BBITYCKHUKOB 9 Kjacca LIKOJIbI, IOMOIIb B MPEOAOIEHUN
KOIHUTHUBHBIX, JMYHOCTHBIX U IIPOLECCYAIbHBIX TPYIHOCTEN B IEPUOA MMOATOTOBKH K 3K3aMEHY.

3adauu IPOrpaMMbl BHEYPOUHOU JIEATEILHOCTH TTO XUMUU:



OCBO€HHE BaXXHEHINNX 3HAHUM 00 OCHOBHBIX IIOHATHUSX M 3aKOHAX XMMHHU, XUMHUYECKOI
CHMBOJIUKE;

OBJIAJICHNEC YMEHUSMH HAOIIOAATh XWMUYECKUE SIBIICHUS, MPOBOAUTH XUMUYCCKUI
AKCIIEPUMEHT, MPOBOJUTH PacdyE€Thl HA OCHOBE XMMHUYECKHX (POpMyJ BEIIECTB M YypaBHEHUU
XMMHYECKUX PEAKIIUI;

pa3BUTHE MO3HABATEIBHBIX MHTEPECOB U MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B IpoIiecce
MPOBEJCHUSI XHMHUYECKOTO OJKCIEPUMEHTa, CaMOCTOSTEILHOTO TPHUOOPETCHHS 3HAHUU B
COOTBETCTBUH C BO3HUKAIOITUMU KU3HCHHBIMU MTOTPEOHOCTSIMU;

BOCIIUTAHHE OTHOIICHUS K XUMHH KaK K OJHOMY W3 (yHIaMEHTAIbHBIX KOMIIOHCHTOB
€CTECTBO3HAHMSI M DJIEMEHTY OOIICUETIOBEYSCKON KYJIbTYPhI; IPUMEHEHHUE MMOJyUYEHHBIX 3HAHUN
Y YMEHHH JJIs1 UCIIOJIb30BAHUS B HECTAHIAPTHOM CUTYaLIUH.



IInanupyemMsble pe3yJbTaThl

Ha 3aHsaTHsIX BHEYPOYHOH nesTenbHOCTH «MHp XUMHUN» OOydarouuecs AOMOJIHAT CBOU
3HAHUA IO XMMMH, TIOBBICAT CBOM YPOBEHb TEOPETUUYECKON M SKCIIEPUMEHTAIBLHOM MOJTOTOBKH.
3aHATUSA NpU3BaHbl NPOOYIUTh y YYALIMXCS MHTEPEC K XMMHUYECKOM HAyKH, CTUMYJIMPOBATh
JanbHelee M3ydeHHe XUMHUH. XUMHUYECKHE 3HAHHS, C(HOPMHUPOBAHHBIE HA BHEYPOUHBIX
3aHATUAX, MOMOTIYT OOy4YarolIMMcsS B TOATOTOBKE K 3K3aMEHY [0 XMMHM U B JaJIbHeiIem
OCO3HAHHO BBHIOpPATh HANPABJICHNE MPOPHUIHLHOTO O0YUCHUSI.

IIpeamMeTHbIMH pe3yJIbTaTaAMH OCBOCHMS IPOTPAMMBI SIBJISIOTCS:

- B TII03HABaTEeIbHOW cdepe: ONUCHIBATh JAEMOHCTPALIMOHHBIE U CAaMOCTOSTEIBHO
IIPOBE/IEHHBIE 3KCIIEPUMEHTBI, UCIIOJIB3Ysl Ul ATOI0 PYCCKUM S3BIK U SI3bIK XUMMHU; HAOJI0aTh
JEMOHCTPUPYEMBIE M CAMOCTOSITEJIBHO I[POBOJMMBIE  OIBITHl, XHMHUYECKHE PpEaKLHUU,
IIPOTEKAoIUe B IPUPOJIE U B OBITY;

- B LIEHHOCTHO-OPHEHTAIIMOHHON c(epe: CTPOUTh CBOE IMOBEACHUE B COOTBETCTBHH C
IPUHIUIIAMU OEPEKHOTO OTHOILIEHUS K IPUPOJIE;

- B TPYIOBO#l cdepe: MIAHUPOBATH M OCYIIECTBISITH CAMOCTOSATENBHYIO paboTy IO
IIOBTOPEHUI0 M OCBOCHHUIO TEOPETHMYECKOM YacTH, IUIAHUPOBAThb U IPOBOJUTH XUMUYECKUI
SKCIIEPUMEHT; UCII0JIb30BaTh BEIIECTBA B COOTBETCTBUU C UX IIPEIHA3HAYEHUEM U CBOIICTBaMH;

- B cdepe 0€30IIaCHOCTH JKU3HEAEATENbHOCTU: OKa3blBaTh IEPBYI IOMOIIb IPH
OTpaBJICHUSIX, OXKOTax M JPYruX TpaBMaxX, CBS3aHHBIX C BEIIECTBAMU U JaOOPATOPHBIM
o0opynoBaHUEM.

JINYHOCTHBIMM pe3yaIbTaTaAMM SIBIISIFOTCS:

- B LIEHHOCTHO-OPUEHTAI[MOHHON c(epe — 4yBCTBO TOPIOCTH 332 POCCUHCKYIO HayKy,
OTHOIIIEHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOILICHKA;

- B TpynoBoH cdepe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JalibHeHIei
o0pa30BaTeNbHON TPAaeKTOPUH;

- B TIO3HaBaTeNbHOW cdepe: MOTHBALMS YUEHHUsS, YMEHHME YIOPaBIATH CBOEH
ITO3HABATEJILHON JI€ATEIBbHOCTH.

MeTtanpeaAMeTHBIMH Pe3yJbTATAMM SIBJISIFOTCS:

- BJAJICHUE YHUBEPCAJIbHBIMH €CTECTBEHHO-HAyYHBIMU CIOCO0aMHU JI€ATEIbHOCTH:
Ha0JI0IeHNe, U3MEPEHNE, SKCIIEPUMEHT, yueOHOe UCCIIeIOBaHHE;

- YMEHHE TeHepUpOBaTh UJEH, ONIPEEISITh CPEICTBA, HEOOXOAUMBIE ISl UX peallU3alliu;

- YMEHHUE ONpeAeNsaTh LEIU U 33/Ja4M JesITeIbHOCTH, BBIOMpPATh CPEJCTBA pean3aliu
LEeIU ¥ IPUMEHATh UX Ha IPAKTHKE;

- HCIOJIB30BATh PA3UYHbIE UCTOYHUKHU JJIS MTOTYYEHUS] XUMUUECKOM HH(pOpMaLUH.

OcBoeHHe mporpaMMbl BHEYPOUHOH JI€ATEILHOCTH O0YYaIOIIMMUCS [TO3BOJIUT MOJYYUTh
CIIEYIOINE PE3YIbTATHI:

B cpepe pazeumusa nuunocmubix YHUGEPCAILHBIX YUEOHBIX OCUICHEUIL 8 PAMKAX:

1. Koenumugnozo komnonenma 6yoym cghopmuposansi:

- OCHOBBI COIMAJIbHO-KPUTHUYECKOTO MBIIUICHHUS, OPHEHTalusi B OCOOEHHOCTAX
COLMAJIBHBIX OTHOILIEHU!M U B3aUMOJICVICTBHUIA;

- JKOJIOTMYECKO€ CO3HaHWE, IpPU3HAHUWE BBICOKOM LIEHHOCTH >KM3HM BO BCEX €€
IIPOSIBJICHUSAX ; IPABUJI TIOBEACHUSI B UPE3BbIUANHBIX CUTYaIUX.

2. Ilennocmnoz2o u IMOYUOHANbHO20 KOMNOHEeHmos8 Oydem cpopmuposana:

- TOTPEeOHOCTh B CAMOBBIPAXEHUU M CaMOpeaTU3aliK, COLUAIbHOM MIPU3HAHUHU.

3. eamenbHocmHo2o komnonenma 6yoym cpopmuposanul:

- YMEHHUE BECTH AMAJIOT HA OCHOBE PaBHOINPABHBIX OTHOUIEHUH M B3AaUMHOT'O YBaXEHUS U
MIPUHSTHS,

- YCTOWYMBBIN MMO3HABATEIBHBIN MHTEPEC M CTAHOBIIEHHE CMBICIIOO0pasyromei GpyHKIH
IIO3HABATEIIBHOIO MOTHUBA;

- TOTOBHOCTb BbIOOpa MpOoPHUIBLHOTO 00pa3oBaHMUsL.

2. O0y4Jarouuics MoJydYuTh BO3MOXKHOCTH I (DOPMUPOBAHHUS:

- BBIPQ)KCHHOM yCTOMYMBON y4eOHO-T03HABATEIbHON MOTHBALIMY M HHTEpECa K YUCHHUIO;



- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTAHHIO.

B chepe  pazeumus pecyiAMUBHBIX YHUBEPCATbHBIX  YYEOHBIX  Oelicmeuil
ooyuarowuiica

1. Hayuwurcs:

- LIeJIeN0JaraHuio, BKIII0Yasi IIOCTAHOBKY HOBBIX L€JI€H, IpeoOpa3oBaHue MPaKTUUECKOM
3a/1a4y B [TI03HABATEIIbHYIO;

- CaMOCTOSITEJIbHO AaHAJIM3UPOBATh YCIOBUS JIOCTH)KEHUS LI€IM Ha OCHOBE YyueTa
BBIJICJICHHBIX YUUTENIEM OPUEHTHPOB JICUCTBUS B HOBOM yueOHOM MaTepuale;

- IJIJAHUPOBATh YT JIOCTHXKEHUS LEJIEH.

2. Ilomy4nTh BO3MOKHOCTh HAYYUThCS:

- CAMOCTOATEJIBHO CTaBUTh HOBBIC YUeOHBIC LI U 33]a4H;

- IpU IJIAHUPOBAHUMU [JOCTHXKEHMS LEJEH CaMOCTOSTENbHO M aJ€KBaTHO YYWTHIBATH
YCIJIOBUS ¥ CPEACTBA UX JIOCTHIKEHUS.

B cepepe pazeumus  KOMMYHUKAMUGHBIX YHUBEPCAIbHBIX  YUEOHBIX  Oelicmeuil
ooyuarowuiica

1. Hayuurcs:

- aJICKBATHO MCII0JIb30BaTh peyb JUIsl JIAHUPOBAHUS U PETYIIALIUU CBOEH 1€ATEIbHOCTH;

- AQJCKBAaTHO MHCHOJb30BaThb pPEUEBBIE CPEICTBA JJsi  PEUIEHUs  Pa3IMYHBIX
KOMMYHMKATUBHBIX 3aJay; BJlaJeTh YCTHOM M NMUCBMEHHOW PEUYbl0; CTPOUTH MOHOJIOIMYECKOE
KOHTEKCTHOE BBICKa3bIBaHHUE;

- OpraHu30BbIBaTh M IUIAHUPOBAaTh y4eOHOE COTPYJHUYECTBO C YUHUTEIEM U
CBEPCTHUKAMM;

- UHTETPUPOBATHCS B IPYIITY CBEPCTHUKOB M CTPOUTD MTPOYKTUBHOE B3aUMOJIEHCTBHUE CO
CBEPCTHUKAMM U B3POCIIBIMHU.

2. [lony4nuTh BO3MOKHOCTh HAYUUTHCS:

- Opath Ha ce0s MHUIIMATHBY B OpPraHU3aI[MU COBMECTHOTO JIEHCTBUS;

- OKa3bIBaTh MOJJIEP)KKY U COACUCTBHE TE€M, OT KOTO 3aBUCUT JOCTHM)KEHHME LIEIH B
COBMECTHOMH J1€ATENBHOCTH.

B cipepe  pazeumun noznasamenvHuiX YHUGEPCATbHBIX  YYEOHBIX  OelicMEUl
oodyuarowuiica

1. Hayuwurcs:

- OCHOBAM peaJln3alliy IPOEKTHO-UCCIIEA0BATENbCKON NEATEIBHOCTH;

- IPOBOJUTH HAOIIOACHUS U HKCIEPUMEHT O]l PyKOBO/ICTBOM YUHTEIIS;

- OCYUIECTBJIATH PACIIUPEHHBIA TMOUCK WH(GOPMAIMU C HCIOJIB30BAaHUEM PECYpPCOB
oubnuorex u UnTepHera.

2. ITomy4uT BO3MOKHOCTh HAyUUThCS:

- CTaBUTh IPO0OJIEMY, apTyMEHTUPOBATh €€ aKTYaJIbHOCTh;

- CaMOCTOSITENIbHO IIPOBOJWUTH HCCIIEJOBaHMS Ha OCHOBE NPUMEHEHHS METOJI0B

HAOJII0/IEHUS U SKCIIEPUMEHTA;

- BBIJIBUTAaTh TMIIOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSX MPOLIECCOB;

- OpraHU30BaTh MCCIIEI0BAHUE C 1IN0 TPOBEPKU FMIIOTE3bI;

- JIeJIaTh YMO3aKJIIOUEHHUs U BHIBOJbI HA OCHOBE apryMEHTAIUU.

[Iporpamma BHEYpPOYHON JEATENBHOCTH MO XUMHM «MuUp XMMHHM» paccuuTaHa Ha
yuamuxcs 9 kinaccos (34 gaca).



CoaepsxkaHue nmporpaMmai.
BHEYPOUYHOM JeATeTbHOCTH 10 XUMUM «MHUp XUMHID)

IIporpamma 3aHATUN COCTOUT U3 YETBIPEX PA3ICIIOB:

1. Ocobennoctu OI'D o xumuu.

2. IloBTopenue u yriy0OieHrne TEOPEeTUYECKOro MaTepraia, METOIUKa PeIIeHHs 3aJaHui
Pa3HOTr0 YPOBHS CIIOXKHOCTH.

3. TecTOBBIil IPAKTUKYM.

4. BolnosiHEeHUE MPOEKTHO-UCCIIEIOBATEIbCKUX PadoT.

OcHoBHoOe cogepkaHue

Pasznea 0. Bxognoii cpe3 KUM 3a 2017r. — 24

Pa3nea 1. Oco6ennoctu OI'D no xumumn B 2018r. — 14

— KoAU(UKATOP 3JIEMEHTOB COJIEP>KaHUS

— cnenudukanus Kumos OI'D o xumun

— uHdopMmaImonusle pecypcsl OI'D

Pa3znea 2. «Mup XuMum» — TEOPETUUECKUN MaTepHual MO HEOPTaHWYECKOM XHMMHUU U
MEPBOHAYAJIBHBIM TMPEJICTABJICHUAM [0 OPraHUYeCKOM XHMHH, METOJMKA pEUIeHUs 3aJaHui
Pa3HOTrO YPOBHS CIIOXKHOCTH — 244,

Crtpoenune atoma. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK aToMOB mepBbiX 20 3JI€MEHTOB
I[ICX2

[lepuonnueckuii 3aKkOH M IEpUOAMYECKAs CHUCTEMa XHUMHUUYecKuX anemeHtoB JI.W.
Menneneena

Ctpoenue Monekyin. XUMHUYECKasi CBSI3b: KOBAaJCHTHAsI (HETOJIApHAs, MOJIsIpHast), HOHHAs,
MeTaJlJIN4ecKasl.

BasieHTHOCTh XMMUYECKUX 3JIEMEHTOB. CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB.

[Ipocteie u cnoxHble BemecTBa. OCHOBHBIE KJIAacChl HEOPraHUYECKUX COEIUHEHMH.
HomMmeHnkiiatypa HEOpraHm4ecKkux COeIMHEHUN.

XHUMHMUYECKass peakius. YCIOBHSA W NPU3HAKM IPOTEKAHHWS XUMHUYECKUX DPEAKIUN.
XUMHUYECKHE YPaBHEHUS. 3aKOH COXPAHEHHSI MacChl BEILIECTB.

Knaccupukanus XUMHYECKHX peakUuid MO pPA3IUYHBIM IpHU3HAKaM: KOJIWYECTBY U
COCTAaBY HUCXOJIHBIX U TOJYYEHHBIX BEIIECTB; U3MEHEHHUIO CTENEHEH OKHCIIEHUS XUMUYECKUX
3JIEMEHTOB, MOTJIOIIEHHUIO U BBIJIEJICHUIO SHEPTUH.

Brruncnenue MaccoBoil 10JIM XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DONEeKTPOIUTHl U HENEKTPOJIUThl. KaTuoHsl W  aHMOHBL.  DJIEKTPOJUTHYECKAs
JMCCOLMALUS KUCIIOT, IesIoueH, conell (CpeJHuX)

Peakuun noHHOro 0OMeHa M YCJIOBUS UX OCYLIECTBIICHUS.

XUMUYEeCKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.

XUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCIIOT.

XuMHUYecKue cBOMCTBAa aM(pOTEPHBIX THAPOKCH]IOB.

XuMHYecKue cBOMCTBa cojiell (CpeIHUX )

XHWMHYECKHE CBOMCTBA ITPOCTHIX BEIIECTB HEMETAIIJIOB: TAJIOT€HOB, KUCIOPO/a, CEPBI.

XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB HEMETA/UIOB: a30Ta, (Qocdopa, yriaepona,
KPEMHHUS

Uucteie BemecTBa U cMecH. [IpaBmia Ge3omacHoi pabOThl B MIKOJIBHOW JabopaTopuu.
UYenoBek B MUpE BEILIECTB.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE PeaKIK. OKUCIUTENb U BOCCTAHOBUTEIb.

Brruncnenne MaccoBOM J10JIM pacTBOPEHHOIO BEIIECTBA B pacTBOpe. BrrumcieHus mo
XUMHUYECKOMY ypaBHEHHIO. (Ne21)

Pacu€rHple 3amaun: BBIUHMCIEHUE MACCOBOW JIOJM XMMHUYECKOTO AJIEMEHTA B BELIECTBE,
BBIYMCIICHHS] IO XUMHUYECKOMY YPAaBHEHHUIO C HCIIOJIb30BAHMEM MAaCCOBOM JOJIU PACTBOPEHHOIO
BelecTsa B pactope. (Nel5, 21)

B3anumocBsI3b pa3InyHbIX KJIACCOB HEOPraHWYECKUX BelecTB. Peakiiu noHHoro ooMeHa.



XUMHYECKHE CBOMCTBA MPOCTBIX BCUICCTB MCTAJIJIOB: HICIIOYHBIX, HMICIOYHO3CMCIIbHBIX,
MarHusi ¥ UX COCIMHCHUH, JKelle3a U er0 COSAMHEHUH, aIFOMUHUS, €0 COSAMHCHUI.
OmpeneneHue xapakTepa Cpelbl pPacTBOPOB KHCIOT M IIEJNOYEH C  IOMOIIBIO

nHaukatopoB. KadecTBeHHbIe peakiuu Ha aHuoHBI B pactBope (Cl, Br, I, S%, SOs%, SO47,
NO; ", PO, ¥, CO5 %,
Si0; %)

KauectBennsie peakiiuu Ha KaTHOHBI B pacTtBope (NHy " Na', K7, Ca2+, Mg2+, Fez+, Fe3+,
A|3+, CU2+, Zn2+)

[Tomydenne ra3000pa3HBIX BemeCcTB. KadecTBEHHBIE pEaKIMd Ha Tra3000pa3HbIC
BellecTBa (KUCIOPO/I, BOJAOPOJ, YTIEKUCIBIN T'a3, aMMHUAK)

[TepBoHayanbHbBIE CBEIEHUST 00 OPraHMYECKUX BEIECTBAX: MPEACIbHBIX U HEMPEACTbHBIX
yriaeBoaopoaax (MeTaHne, 3TaHe, TUIICHE, alleTUIICHE)

[TepBoHavanbHbIe CBEACHHS 00 OpPraHMYECKHUX BEHIECTBAX: CIIUPTaX (METaHOJE, ITAHOJIE,
TIIMLEPHUHE), KapOOHOBBIX KUCIIOTAX (MYypasbuHol, YKCYCHOU, CTEApUHOBOM).

buonorudecku BaKHbIC BEMIECTBA: OCIIKH, JKUPBI, YTIICBOIBL.

Pa3znen Bkirouaer paboTy MO TPEHUPOBOYHBIM 33aJaHUSM JIS OMpPENEIeHHUs] TOTOBHOCTH
IIKOJILHUKOB K JK3aMCHY I0 TOMY WJIM HWHOMY pas[eily C MOCICAYIOIIUM aHAJIM30M |
METOJIMYECKUMH PEKOMEHAAIUSIMH.

Pa3nea 3. TecToBblil npakTUKYM. — 4 4

Bxurouaer HemocpencTBEHHO TECTUPOBAHUE U padoOTy ¢ OJIaHKaMH OTBETOB.

Pa3nen 4. BoinosiHeHHe MPOEKTHO-MCCI€I0BATEILCKUX PadoT. — 34

Paznen Brurodaer paboTy oOywaromiuxcs MO BBIOPAaHHBIM TE€MaM IMPOEKTa MO XHUMHHU,
KOHCYJIbTAI[H YIUTEJIS.



TeMaTnyeckoe NIAaHMPOBaAHUE

No | Tema Bcero | [Inanupyemsie pe3ynbTatsl (YY)
n/n 4acoB
0 Bxonnon cpes | 2 Onpenenutb MapIpyThl, B TOM YHCJIE€ UHAWBUYaJIbHbIE, IOBTOPEHUS U
KM 2017r 3aKpEIICHUS TEM.
1 Paznen 1.]1 3naet ocobernoctu OI'D 2018r, kogudukaTop AMEMEHTOB COACPIKAHUS,
Ocob6ennoctu OI'D cnenudukanus KumoB OI'D mo xumuu, WHPOPMAIMOHHBIE PECYPCHI
mo xumuu B 2018r. oIo;
HAy4YUTCS HCIOJIb30BAaTh pAa3MYHbIE KCTOYHUKHU JJISl TOJTY4YEeHHUS
XMUMUYECKOI nHpOopMaIyu
2 Pazmen 2. «Mup | 24 Hayuurcst onpenenars Henu U 3aJauu JAEATEIbHOCTH, BHIOUPATh
XUMUN CpEeIICTBA pean3aluu 1eJId U MPUMEHSATh UX Ha MPAKTHKE;
pa3iauyaTh BELIECTBA PAa3HBIX KJIACCOB IPOCTBIX M CIOKHBIX
BEIIECTB, OMNPENCNIATh WX XHUMUYECKHE CBOWCTBA, B TOM YHUCIE H
M3YYEHHBIX OpPraHUYECKHUX BEIIECTB;
pa3iauyaTh IO KAUeCTBEHHBIM PEaKIUsM  MPEeUIOKCHHbIE
KaTHOHBI U aHUOHBI;
OMKCHIBAaTh XUMHUYECKHE pEaKI, HaOIogaemMble B XOJe
JIEMOHCTPALIMOHHOT0 U J1a00paTOPHOT0 SKCIEPUMEHTOB.
JIeNaTh BBIBOJBI U3 PE3YIbTaTOB MPOBEACHHBIX XHUMHUYECKUX
AKCIIEPUMEHTOB;
OOBSACHATh TEHETHYECKYIO CBSI3b MEX]y BEIIECTBAMH Pa3HBIX
KJIACCOB HEOPTraHMYECKHUX BEIIECTB;
CocTaBiTh cXeMy SJIEKTPOHHOro OajaHca K OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIM peakuusaMm, MIPaBUJILHO paccTaBisATh
KO3(QQUIHUEHTHI Ha OCHOBE COCTABJIEHHOM CXEMbl, OIpPEesiTh
OKHUCJIUTETh U BOCCTAHOBUTEIb;
paccuMThIBATh MAacCOBBIE JOJIM XHUMHUYECKHMX JJIEMEHTOB B
BEIIECTBAX;
IIPOU3BOJUTH BBIYMCIEHUS [0 XHMHUYECKOMY YPaBHEHHIO C
MCII0JIb30BaHUEM MacCOBOMH JI0JIM paCTBOPEHHOIO BEIIECTBA B PACTBOPE.
3 Pa3znen 3.14 [IpaBMIIBHOCTH OLEHKM CBOMX BO3MOJYKHOCTEH IIPU  BBINIOJHEHUH
TecToBbIit 3aJJaHUM TeCTa;
PAKTUKYM. yMeHue 0e301MO0YHO 3a0IHATh OJaHKH.
4 Paznen 4.13 Hayuurtcst onpenenste 1ienu U 3a7a4u JeSITeIbHOCTH, BEIOMPATH
Brinonnenune CpeZCTBa pealn3aluy ey U IPUMEHTh UX Ha MPaKTHKE,
MIPOEKTHO- UCIOJIb30BaTh PAa3IMYHbIE HMCTOYHUKH JUIS TOJNYyYEHUS XHUMHUYECKOU
HCCIIEIOBATEIBCKUX uH(pOpMaIInK;
pabor. HAy4YUTHhCS aJ€KBATHO HCIIOJIb30BATh pPEYEBBIE CPEACTBA JUIS

pelIeHUs Pa3IMYHbIX KOMMYHUKATUBHBIX 33]1a4;

dbopmupoBaHue BBIPAKEHHOU YCTONYMBOU
MO3HABATEIbHOW MOTUBALIUM U UHTEpPECA K YUCHHIO;
TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY HanbHEHINEH oOpa3oBaTeIbHOM
TPACKTOPHH.

yueOHO-




Ka.nem[apﬂo-TeMaanecxoe NJJAHHPOBAHUE

Ne Tema 3ansaTHA Hara [Ipumeyanun
n/m s
wiaH | ga
KT

1-2 | Bxonnoii cpe3 KM 2023t (2 vaca)

Paznen 1. Ocob6ennoctu OI'D no xumum B 2018r. (1 yac)

3 Oco6ennoctu OI'D o xumuu B 2023r.

KOJIU(UKATOp AJIEMEHTOB cojepkanus, crnenudukamus Kumo OI'D 1o
xumud, nemoncrparmonssiii KMM 2018r., nadopmarmonnsie pecypest OI'9;
Pazgea 2. «Mup xumum» (24 yaca)

4 Crpoenue aroma. CTpoeHHE JIIGKTPOHHBIX O0OOJOYEK aToMOB TepBbIX 20
sneMeHToB [ICXD. Ilepuoanyeckuii 3akoH M NEPUOAMYECKAs] CUCTEMA
xumuueckux anemenToB [[.M. Meneneena

5 Crpoenue Monekyn. XUMHUYECKas CBs3b: KOBaJIEHTHas (HEHOJspHasd,
MOJIIpHAs ), MOHHAS, METAIJTNYeCcKasl.

BanenTHOoCTh XMMHMUYECKHUX 3JIeMEHTOB. CTENEHb OKUCIEHMSI XUMHUYECKHX
JJIEMEHTOB.

6 [TpocTeie u croxxHble BemecTBa. OCHOBHBIE KJIACChl HEOPraHUYECKHUX
coenuHeHnil. HoMeHknaTypa HeopraHuueCKUX COeTUHEHHI.

7 XuMuyeckasi —peakuus. YCIOBUS M IPU3HAKU  NPOTEKaHMS
XUMHYECKHX peakiuii. XMMHUYEeCKHe ypaBHEHHUS. 3aKOH COXPAaHEHHUS MacChl
BEIIECTB.

Knaccudukanus XUMHYECKUX PEaKUUN MO Pa3IUYHBIM MpPHU3HAKAM:
KOJIMYECTBY M COCTaBY MCXOJHBIX M TOJYYEHHBIX BELIECTB; M3MEHEHHIO
CTETNIEHEW OKHUCIIEHHS XMMHUYECKUX IJIEMEHTOB, MOIJIOIIEHUIO U BBIICICHUIO
SHEPIHH.

8 Brruncnenne MaccoBOi 10U XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

9 ONEeKTPOAUTBI W HEIEKTposnThl.  KaTMOHBI ¥ aHMOHBIL
DNEKTPOIUTHYECKAs JUCCOLUAIUS KUCIIOT, 1IeJI04el, conel (CpeaHmXx)

Peakiiuy HOHHOTO 0OMEeHa U YCJIOBUS MX OCYIECTBIICHHUSL.

10 XVUMHYECKUE  CBOWCTBA  OKCHJOB:  OCHOBHBIX, aM(OTEpHBIX,
KHCJIOTHBIX.

11 XUMUYECKUE CBOWCTBA OCHOBAHUM U KHUCJIOT.

12 XuMHYecKue cBoicTBa aM()OTEPHBIX THIPOKCHJIOB.

13 XuMHUecKue CBOicTBa coiel (cpenHux). B3auMoCBs3b pazIMuHBIX
KJIACCOB HEOpraHMYeCKUX BemiecTB. Peakunu nonHoro ooMeHa. (Ne22)

14- XVWMHYECKHE CBOMCTBA IMPOCTHIX BEUIECTB HEMETAJIOB: T'aJIOTEHOB,

15 KHCIJIOPOJIa, CEPHI.

16- XUMHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB HEMETAJIOB: a30Ta,

17 docdopa, yraepoaa, KpeMHUs

18 UYucteie BemiectBa U cmecu. llpaBunma Oe3omacHoi paboThl B
HIKOJIbHOM J1JabopaTopuu. YeloBek B MUpe BEHIECTB.

19 OKHCTUTENbHO-BOCCTAHOBUTENbHBIE — peakuuu.  OkuciauTens U
BoccTaHoBUTENb. (Nel4, 20)

20 Boruncnenne MaccoBoi JJOJM pacTBOPEHHOTO BELIECTBA B PACTBOPE.
Breruncienns mo xumMmuueckoMy ypaBHeHHI0. (No21)

21 Pacu€THpie 3amauu: BBIYMCIEHHE MAacCOBOM MJOJIM XHWMHYECKOIO

9JIeMEHTa B BEIIECTBE, BBIYMCIEHUS [0 XHUMHUYECKOMY YpPaBHEHHUIO C
UCIIOJIb30BAHUEM MAacCOBOM JIOJIM PAcTBOPEHHOIO BEIIECTBA B PacCTBOPE.

(Nel5, 21)




22

XuMHdecKrue CBOHCTBA IIPOCTBIX BEIICCTB MCTAJJIOB: MICJIOYHBIX,
MCJI0YHO3CMCIIbHBIX, Marousa U UX COGI[PIHCHHfI, KEJIC3a u €ro COGHHHCHHﬁ,
AJIFOMHUHHA, €TI0 COGﬂHHeHHﬁ.

23 OnpeneneHue Xapakrepa Cpelbl pacTBOPOB KHCIOT W INEIOYEH ¢
MOMOIIIBI0 HHIUKATOpOB. KauecTBeHHbIC peakiini Ha aHuoHbI B pacTBope (CI°
,Br, I, $%, 503", SO4*, NO; *, PO; *, CO3 , SiO3 %)

KadectBennsle peakiiuu Ha KaTHOHBI B pactBope (NHg * Na', K,
Ca2+1 Mgz+1 Fe2+, Fe3+, A|3+, CU2+, Zn2+).

24 [Tomyuenue ra3oo0pa3HbIX BemiecTB. KauecTBeHHblE peakluuud Ha
ra3000pa3HbIe BemecTBa (KUCIOPOI, BOJOPOJ, YIICKUCIIBIN ra3, aMMHUaK)

25 [lepBoHauyanpHble  CBEACHUST 00  OPraHMYECKUX  BEIIECTBAX:
NpelelbHBIX M HEMpeneibHBIX YIIIeBOAOpOJAaxX (MeTaHe, STaHe, STUIICHE,
aleTUJICHE)

26 [lepBoHavanbHble CBeACHHUS 00 OpPraHMYECKUX BEIIECTBAX: CIHUPTax
(meTanore, ATaHOJIE, TJIMIIEPUHE), KapOOHOBBIX KHCIJIOTaxX
(Mypasvunoul, yKCyCHOM, CTEAPUHOBO).

27 buonornueckn BaxHbIC BEIECTBA: OCJIKU, KUPBI, YTIICBOJIbI.

Pa3nen 3. TecToBblii NpakTUKYM. (4 yaca)

28- | JlmarHoctuyeckas padbora

29

30- | Amarnoctuueckas pabota

31
Pa3nen 4. BoinoiHeHNe MPOEKTHO-MCCIEI0BATEILCKHX PadoT (3uaca)

32- Pabora oOywarommxcs 1O  BBIOPaHHBIM  TeMaM  IPOEKTA,

34 KOHCYJIbTAIIH YIUTEIISL.




Ocnamenue yyeOHOro nmpouecca.
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