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IIporpamMmma BHeypO4YHOIi 1eSITeILHOCTH 10 XMMHH 9 Ki1acc
«Cuoxunblie Bonnpocskl OI'D mo xumum»

IlosicHuTEIBLHASA 3aIHCKA

Bueypounas nearenpHOCTh «CiioskHble Bompocbl OI'D mo XumMumM» nOpelHa3HaueH JUis
oOyyaromuxcst 9 kiacca, BBIOpPaBIIMX MpeAMET XMMHHM sl cadu dk3ameHa B ¢Gopme OI'D m
IUTAHUPYIOILUX B JaJbHEHIIEM N3y4eHUEe XUMHUU Ha TPO(UIBHOM YPOBHE.

Ilens naHHOrO Kypca — IOATOTOBKA M IOJAJIEP’KKA BBITYCKHMKOB 9 Kilacca IIKOJBI, IIOMOIIb B
IIPEOAOJICHUY KOTHUTHBHBIX, JUYHOCTHBIX M IPOLECCYaJbHBIX TPYIHOCTEH B IEPHUOJ NOATOTOBKH K
IK3aMEHY.

Pe3ynpTaTroM COBMECTHOH nesTenpHOCTH oOydaromuxcs 9 kiacca um meparora OynayT SIBISTbCA
pe3yabTaThl IPOOHOTO TECTUPOBAHMS, @ B KOHEYHOM MTOTe — MTOTOBasi aTTeCTalMs O0y4yaromuxcs IO
IpeIMETy XUMHUSL.

B coorBerctBUM ¢ TpeOoBanusaMu DenepadbHOrO TrOCYIAapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOIO 00Iero oOpa30BaHUs BO3HMKJIA HEOOXOIMMOCTh B pPa3pabOTKE IPOTrpaMMbI
BHEYPOYHOH JESITEIBHOCTH, TO3BOJIAIONICH pACIIMPUTh M YIIIYOUTh CBOM 3HAHUS 10 XHMHUH,
c(OopMHPOBATH HABBIKU MCCIIEIOBATENBCKON JIEATEIbHOCTH.

AKmyanbHocms TIPOTPaMMBI CBSI3aHA C BO3MOKHOCTBIO OOYYaroIIerocsi BHIOpaTh MPO(UITBHBIN
npeaMer o0ydeHMs B CTapIIMX KiaccaxX WIM M3MEHUTh CBOM BbIOOp. DK3aMEH 10 XUMHMU TpeOyeT OT
oOyyaroluxcsi MHOTMX 3HAaHUM M IOHATUH HE TOJBKO B 00JacTM HEOPraHWYECKONM XHMHH, HO U
OpPraHMYECKON XMMUH; BIAAETh IPAKTUYECKUMH HaBbIKAMHU U YMETb IIPUMEHATH UX B JPYTOM CUTYyallUH.
3aHsATUs 110 BHEYpOUHOH nesarenbHocTH «ClioxkHble Bonpockl OI'D mo xumum» npeaHa3sHaueHbl IS
TEOPETUYECKON M INMPAKTUYECKOM IIOMOIIM B IOATOTOBKE K ['0CylHapCTBEHHOW MTOrOBOM AaTTECTAaLUH.
3aHATHUS. OPUEHTHUPOBAHbl HAa MOBTOPEHHUE, CUCTEMATHU3alMI0 U YIIIYOJIEHHOE H3Y4YeHHE Kypca XHUMUU
OCHOBHOM ILIKOJIBI, @ TAK)KE Ha MMOArOTOBKY o0ydaromuxcs 9-x kinacco k OI'D u oOyuaromuxcsi, KOTopble
BBIOMPAIOT XUMHIO IS JanbHeimero oOydeHust B mpoduie. 3aHATHS 1O MporpaMMme BHEYPOUHOM
nesrenbHocTH «CaoskHble Bonpockl OI'D mo XUMHUMY» TIOMOTYT peaar30BaTh 00y4YarOIIUMCS IMPOEKThI
110 BEIOPAHHBIM TEMaM.

Hoeu3noii 1anHON NpOrpamMMBbl SIBISETCS TO, YTO B OCHOBE JIEXKUT CUCTEMHO-IEATEIBHOCTHBIN
MOJIX0Jl, KOTOPBIN CO3J]a€T OCHOBY ISl CAMOCTOSITENIbHOTO YCIIEHUTHOTO YCBOEHHS 00yUYaroIIMMUCS HOBBIX
3HaHUM, yMEHUH, KOMIETEHIUH, BUIOB M CIOCOOOB JEATEIBHOCTH M OOECIEeYMBAET COOTBETCTBUE
JEeSTENIbBHOCTH OOydaroluXcsl MX BO3pacTy M HMHAMBHUIYAJIbHBIM OCOOEHHOCTSIM. OMOIMOHAIBHOE
NIEPEKUBAHUE TIPOLIECCA OTKPBITUS SIBJISIETCS OCHOBOM MOTHMBALIMM K 3HAHMSM, CTUMYJISITOPOM CaMoOu
YMCTBEHHON JEATEJbHOCTH B  JIOCTH)KEHUHU LeNeld JMYHOCTHOIO, COLMAIBHOIO U I03HAaBATEIbHOIO
pa3BUTHSL 00YUAIOIIHUXCS.

[IporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIUX HOPMATUBHBIX JJOKYMEHTOB:

o  ®DenepanbHbiii 3ak0oH Ne273 @3 o1 29.12.2012 1. «O6 obpazoBanuu B Poccuiickoit @eneparumy;

o @enepanbHBIN TOCYIaPCTBEHHBIA 00pa30BaTENbHBIA CTAaHIAPT OCHOBHOT'O OOIIEro 0Opa3oBaHUs,
YTBEP)KICHHBII nprkazoM MuHHcTepcTBa 00pa3zoBaHusa U Hayku Poccuiickoit deneparuu ot 17
nekabpst 2010 r. Ne 1897;

o TpeboBaHUS K OCHAIlEHHIO OOPa30BaTENILHOTO IPOLECCa B COOTBETCTBUU C COAEPIKATEIbHBIM
HAllOJJHEHWEeM  Y4eOHbIX  MpeAMETOB  (efepalbHOr0  KOMIIOHEHTa  TOCYAapCTBEHHOTO
00pa30BaTeNILHOTO CTAHAAPTAa, YTBEP:KJIEHHBIN MpHKa3oM MuHHCTEpCTBa 00pa3oBaHUs U HAYKH
Poccuiickoit ®enepanyu ot 4.12.2010 r. Ne986;

o CanlluH, 2.4.2.2821-10 «CaHuTapHO - SHUAEMHOJOTMYECKHE TpeOOBaHMUA K YCIOBHSIM U
opranuzanmuu  oOyyeHUss B 0OLIEOOpa3oBAaTENbHBIX  YUPEKICHUSIX,  YTBEPXKICHHbIE
NIOCTaHOBJIEHHEM [ JTaBHOTO rocyaapcTBeHHOro canutapHoro Bpaya P® ot 29.12.2010r. Nel189».
3aHATHS IPOBOJSATCS UHIMBUTyaJIbHbIE U TPYIIIIOBBIE.

I]enw iporpaMmer:

- MOArOTOBKAa W TOJJEpXkKa BBITYCKHUKOB 9 Kilacca IIKOJbI, IOMOIIb B TIPEOJ0JICHUU
KOTHUTHUBHBIX, TMUYHOCTHBIX U MPOLECCYAIbHBIX TPYAHOCTEN B IIEPUOJL MOATOTOBKH K dK3aMEHY.



3aodauu porpaMMbl BHEYPOUHOH €ATEIBHOCTHU M0 XUMHHU:

OCBOGHHE BaXHEHINIMX 3HAHWH OO0 OCHOBHBIX MOHATHSX M 3aKOHaX XHUMHH, XHMHYECKOM
CHMBOJIHKE;

OBJIaJICHNE YMEHUSIMU HAOIIOAAaTh XMMUYECKUE SBICHUS, IPOBOJAUTh XUMHUECKHI 3KCIICPUMEHT,
IPOBOJIUTH PAcYEThl HA OCHOBE XMMHUYECKHX (POPMYII BEIIECTB ¥ YPaBHEHUI XMMUYECKHX PEaKIuii;

pa3BUTHE TIO3HABATENIFHBIX MHTEPECOB M HMHTEIUIEKTYyalIbHBIX CIIOCOOHOCTEH B Tpolecce
IPOBEICHUSI XUMHUYECKOTO SKCIIEPUMEHTA, CAaMOCTOSTEILHOTO MPUOOPETEHUSI 3HAHUK B COOTBETCTBUU C
BO3HHKAIOMIMMU XH3HEHHBIMH IOTPEOHOCTSIMH;

BOCIIUTAHHE OTHOIIEGHUS K XHMMUH Kak K OJHOMY M3 (QyHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUSI W DIEMEHTY OOIIEYeNIOBEYECKON KyJIbTYyphl; MPUMEHEHHE IOMYyYeHHBIX 3HAHUH H
YMEHUH JUIsl NCIIOJIb30BAHUS B HECTAHIAPTHOM CUTYAIIHH.

I[lnannpyemMble pe3ybTaThl

Ha 3anatusx BHeypouHO# nearenbHOCTH «ClioskHbIe Bonpockl OI'D mo xuMum» odydaroniuecs
JIOTIOJIHAT CBOM 3HAHHUS IO XWMHUH, TOBBICSIT CBOM YPOBEHb TEOPETHUYECKOM W 3KCHEPUMEHTAIBHOU
MOJATOTOBKU. 3aHATHSI PU3BAHBI IPOOYAUTH Y yUalIUXCA UHTEPEC K XUMUYECKOW HayKu, CTUMYJIHPOBATh
JMAIbHEWIee W3YYCHUE XUMUU. XHUMUYECKUE 3HAHHS, CPOPMHUPOBAHHBIC HA BHEYPOUHBIX 3aHSATHUSX,
MOMOT'YT OOy4YaroluMcsi B MOATOTOBKE K AK3aMEHY IO XMMHUU U B JallbHEHIIEM OCO3HAHHO BHIOpPATh
HampaBlieHUE MPOPUITBHOTO O0yUCHUSI.

IIpenmMeTHbIMHU pe3yJIbTATAMH OCBOCHHS MPOTPAMMBbI SIBIISIOTCS:

- B TO3HABaTeNbHOU c(epe: OMHMCHIBATH JEMOHCTPAIIMOHHBIE M CAMOCTOSTENHFHO IMPOBEICHHBIC
9KCIIEPUMEHTHI, UCIONB3YS JUISl 3TOTO PYCCKHUM S3BIK M SI3bIK XUMHUH; HAONIOATh JEMOHCTPUpPYEMbIE U
CaMOCTOSITEJIbHO TTPOBOJIMMBIE OTIBITHI, XUMUUYECKHE PEAKIINH, POTEKAIOIINE B IPUPOJIE U B OBITY;

- B [ICHHOCTHO-OPUEHTAIIMOHHOM cepe: CTPOUTH CBOE MOBEACHHUE B COOTBETCTBUU C MIPUHIIUIIAMU
OepexHOro OTHOUIEHUS K IPUPO/IE;

- B TpYAOBOH cepe: MIaHUpOBaTh U OCYIIECTBISATH CAMOCTOSATEIBHYIO pabOTy MO MOBTOPEHUIO U
OCBOCHHIO TEOPETUYECKON YaCTH, IJIAHUPOBATh M MPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT; MCIIOJIH30BATh
BEIIIECTBA B COOTBETCTBUU C MX MPEIHA3HAYCHHEM U CBOICTBAMH;

- B cdepe 0E30MaCHOCTH KHU3IHENSATEIFHOCTH: OKa3bIBaTh MEPBYIO TMOMOIIbL MPH OTPABJICHUSX,
0’KOTax W IPYTHX TPaBMaXx, CBSI3aHHBIX C BEIIECTBAMU U J1JaOOPATOPHBIM 000PYI0BaHUEM.

JIMYHOCTHBIMH Pe3yJIbTATAMU SIBIISIIOTCS:

- B LIEHHOCTHO-OPHEHTAIIMOHHOM cepe — YyBCTBO FOPJIOCTH 32 POCCUHUCKYIO HAYKy, OTHOILIEHHE K
TPYAY, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- B TpPylOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaybHeiiell oOpa3oBaTenbHOU
TPaCKTOPHH;

- B TIO3HABATENIbHON cdepe: MOTUBAllMSA YYCHHUS, YMEHHE YIPaBIATh CBOEH MMO3HABaTEIbHON
JeSITENIbHOCTH.

MeTanpeaMeTHbIMHU Pe3yaIbTATAMM SBISIOTCS:

- BJaJICHUE YHUBEPCAJIbHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU JESATEIbHOCTH: HaOJ0IEHUE,
U3MEpEeHUe, IKCIIEPUMEHT, yueOHOe HCClIeI0BaHuE;

- YMEHHE FeHepUpOoBaTh UJEH, ONIPENEISITh CPEACTBA, HEOOXOUMBIE AJIsl UX pealln3alui;

- YMEHHUE OIpeAeNaTh LN U 3aJaud JIeATEIbHOCTH, BBIOMPATh CPEICTBA peaju3alluu EeNu U
MPUMEHSATH UX Ha TIPAKTHUKE;

- HCTIOJIb30BATh Pa3IMYHbIE HCTOYHUKHU IS MTOJIYYEeHUsI XUMUUECKON HHPOPMAIIHH.

OcBoeHHE MpOTrpamMMbl BHEYPOUHOW JEATEIBHOCTH OOYYAIOUIUMUCS TO3BOJIUT TOJYYHTh
CIIeTYOIINE PEe3yIbTaThI:

B cehepe pazeumun nuunocmupix ynueepcanpupix yuedHbvixX 0eiicmeuil 6 pamKax:

1. Koenumuenozo xomnonenma 6y0ym cgpopmuposamul.

- OCHOBBI COIMAbHO-KPUTUYECKOTO MBIIUICHUS, OPUEHTAIMS B OCOOCHHOCTSX COIUAIBbHBIX
OTHOIIICHUH W B3aMOJICHCTBU;



- DKOJIOTMYECKOE CO3HAHME, NMPU3HAHNE BBICOKOW IIEHHOCTH YXU3HU BO BCEX €€ INPOSBICHUSX;
MIPaBUJI TOBE/ICHUS B YPE3BBIYANHBIX CUTYaIIHSIX.

2. [JeHHOCMHO020 U IMOYUOHATILHO2O KOMNOHEHMO8 6)y0em chopMupo8ana:

- MOTPEOHOCTH B CAMOBBIPAKEHUU M CaMOpeaIn3alui, COMUAIbHOM TPU3HAHUH.

3. JleamenvHocmuo2o komnonenma 6y0ym cqhopmuposansl:

- yMEHHE BECTH JMAJOr HAa OCHOBE PABHOINPABHBIX OTHOUICHWH W B3aUMHOTO YBaXXCHUS U
PUHSTHUS,

- YCTOMYUBBIM TO3HABATENbHBIM MHTEPEC M CTAHOBJCHHE CMBICIIOOOpa3yomed (QyHKIUU
[I03HABATEJIILHOI'O MOTHBA;

- TOTOBHOCTH BBIOOpPA MPOGUILHOTO 00pa30BaHMS.

2. Obyuarouuiics NOIYyIUTh BO3MOKHOCTD U (HOPMUPOBAHHMS:

- BBIPOKEHHOM YyCTOWYMBOM yueOHO-T03HABATEIbHON MOTHUBALIMY U UHTEpPECa K YUEHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO M CaMOBOCIIUTAHHUIO.

B cehepe pazeumusn pecyniamusnvlx yHUBEPCANbHBIX YUEOHBIX 0CUCMEUIL 00yUarouwuiica

1. HayuuTcs:

- 1[eJIeTI0JIaraHMIo, BKIIFOYasi MIOCTAHOBKY HOBBIX 1IeJieH, MpeoOpa3oBaHue MPAKTUUECKON 3a/1auil B
[I03HABATEJIbHYIO;

- CaMOCTOSITENIbHO aHAIU3UPOBATh YCIOBHUS JOCTHIKEHHS IEIM Ha OCHOBE ydeTa BbIJCIIEHHBIX
YUUTEJIEM OPUEHTUPOB JCHCTBUS B HOBOM YU4EOHOM MaTepuae;

- IJITAHUPOBATH MYTHU JOCTHKEHUS ENIEH.

2. [lony4nuTh BO3MOKHOCTh HAYUUTHCSI:

- CaMOCTOSITEIbHO CTABUTh HOBbIE YUeOHBIC 1IEIH U 33]1a4H;

- IIpH IUIAHUPOBAHUM JOCTHKEHMSI LIEJIeHl CaMOCTOSTENIbHO U aJIeKBaTHO YUUTHIBATH YCIIOBUS U
CPEICTBA UX JOCTUKCHHUS.

B cpepe pazeumus KoMMyHUKAMUGHBIX YHUBEPCATbHBIX YHUEOHBIX OelicCmEUIl 00yUalowuiica

1. Hayuurcs:

- aJICKBATHO MCII0JIb30BaTh peyb JUIs IJIAHUPOBAHUS U PETYIIALIUU CBOEH J1€ATEIbHOCTH;

- aJIeKBaTHO MHCIIOJIb30BAaTh PEUYEBBIC CPEACTBA JJISi PEIICHUS PA3TUYHBIX KOMMYHUKATHBHBIX
3a/1a4; BJIAJIETh YCTHON U MIUCbMEHHOM PEUbIO; CTPOUTh MOHOJIOTUYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- OPraHU30BBIBATh U IJIAHUPOBATHh YU€OHOE COTPYAHUYECTBO C YUUTENEM U CBEPCTHUKAMU;

- UHTETpUpPOBATHCS B TPYIIYy CBEPCTHUKOB M CTPOUTHh HNPOAYKTHBHOE B3aMMOJEHCTBHE CO
CBEPCTHHUKAMH U B3POCIBIMH.

2. [lony4nuTh BO3MOKHOCTh HAYUUTHCS:

- OpaTh Ha ce0s MHULIMATUBY B OpraHU3allMid COBMECTHOI'O JIEHCTBUS;

- OKa3bIBaTh MOJJEPKKY U COAECUCTBHE TE€M, OT KOTO 3aBHCHUT JIOCTH)KEHHUE 1IeJIU B COBMECTHOM
JEATEIBHOCTH.

B cpepe pazeumus noznasamenvbHvix yHUBEPCATbHBIX YUEOHBIX OelCMEUIL 00YUAIOWUIICA

1. HayunTcs:

- OCHOBaM peaJln3aliy MPOEKTHO-UCCIIEA0BATENbCKON NeATENIbHOCTH;

- IPOBOJIUTH HAOIIOJICHUS U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUUTEIS;

- OCYILECTBJIATh PACIIMPEHHBIN MOUCK MH(POPMAIMU C HCIIOJIb30BAHUEM PECYpPCOB OMONIMOTEK U
HHurepHera.

2. [ony4ut BO3MOKHOCTh HAYUUTHCS:

- CTaBUTh NPOOJIEMy, aprTyMEHTHPOBATh €€ aKTYaJIbHOCTh;

- CaMOCTOSITENIbHO MPOBOAMTH MCCIIEOBAHUS HAa OCHOBE NMPUMEHEHUS METOJIOB HaOIIOJIEHUS U
JKCIIEPUMEHTA;

- BBIJIBUTATh TMIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSX MPOIIECCOB;

- OPraHu30BaTh UCCIEA0BAHUE C LIENBIO IPOBEPKU TMIIOTE3BI;

- JIeNlaTh YMO3AKJIIOUEHHUS U BBIBOJbI HA OCHOBE apryMEHTaIUH.

[IporpaMMa BHEYpOUYHOH AEATEIBHOCTH MO XUMUU «MHUp XMMHW» paccuMTaHa Ha ydammxcs 9
KyaccoB (34 gaca).



Conep:xaHue NporpaMmmabl.
BHEYPOUYHOM JesiTeJJbHOCTH 10 XUMHHU «CioxkHbie Bonpockl OI'D mo xumum»

[IporpaMma 3aHATHI COCTOUT U3 YETHIPEX Pa3/EIIOB:

1. Ocobennoctu OI'D no xumuw.

2. IloBrOpenue u yriyOieHne TeOpeTUYECKOro MaTeprasa, MeTOANKa pelIeHNs 3aJaHiil pa3HOTro
YPOBHSI CJIOKHOCTH.

3. TecTOBBII TPaKTUKYM.

4. BrITloJTHEHUE MPOCKTHO-UCCIICIOBATEILCKUX PadoT.

OcHoBHOe coepkaHue

Paznen 0. Bxognoii cpe3 KUM 3a 2024r. — 24

Pasznea 1. Ocodennoctu OI'D o xumuu B 2025r. — 149
— KOAU(UKATOP JIIEMEHTOB COCP>KaHUS

— cnerudukarnus Kumor OI'D nmo xumun

— undopmarmonsie pecypcsl OI'D

Paznen 2. «Cuaoxnbie Bompocst OI'D mnmo XuMHM» — TEOPETHMUYECKUH MaTepuan o
HEOPraHMYECKOM XMMHMHM M II€PBOHAYAJIBHBIM IPEICTABJICHUSAM [0 OPraHUYEeCKOW XHUMHUHU, METOJUKA
peleHus 3a1aHuil Pa3HOTO YPOBHS CIIOKHOCTH — 244.

Crtpoenue atoma. CTpoeHue 3JeKTPOHHBIX 0005104ek aToMOB MepBbix 20 anemenToB [ICXD

[Iepnonnueckuil 3aKOH U NIEPUOJAMYECKAs CUCTEMAa XUMUYECKUX 21eMeHToB J1.M1. MenneneeBa

Crpoenue Mosekyn. XUMHUYEcKas CBS3b: KOBAJCHTHas (HENOJspHAs, MOJsApHasi), HOHHasd,
MeTaJlJIn4ecKasl.

BaneHTHOCTD XUMHUYECKUX 71€MEHTOB. CTENEeHb OKUCIEHUS XUMUYECKUX IIEMEHTOB.

IIpocteie u crnoxkHble BemecTBa. (OCHOBHBIE KJIACChl HEOPraHUYECKUX  COEIMHEHUH.
Homenknarypa HeoOpraHM4ecKux COeTUHEHHMN.

XHAMHUYECKass peaklus. YCIOBHS M IPHU3HAKU MPOTEKAHMS XMMHYECKUX pEaKUUi. XMMHUYECKUE
YPaBHEHHUS. 3aKOH COXPaHEHMsI MacChl BELIECTB.

Knaccudpukanys XuMHUYECKMX peakuuid IO pPa3IMYHbIM IpPU3HAKaM: KOJIMYECTBY U COCTaBy
UCXOIHBIX M IIOJIYYEHHBIX BEILECTB; W3MEHEHHMIO CTENEHEW OKHCIEHUS XUMHUYECKHX D3JIEMEHTOB,
MOTJIOUIEHUIO U BBIJICJIEHUIO SHEPTUH.

Brruncnenue MaccoBOi 10JIM XUMHUYECKOTO 3JIEMEHTA B BELLIECTBE.

ONEeKTPOIUTHl U HEAIEKTPOJIUThl. KaTHOHBI M aHUOHBL. DJIEKTPOIMTUYECKAs JUCCOLMALUS
KHCTIOT, IIeoueii, conei (cpeaHux)

Peakuuu noHHOro oOMeHa M yCJIOBUSI UX OCYLIECTBIICHUS.

XUMHUYECKUE CBOMCTBAa OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XHWMHYECKUE CBOMCTBA OCHOBAaHUM U KHUCIIOT.

XUMHUYECKHE CBOICTBAa aM(pOTEPHBIX THAPOKCHJIOB.

XuMUYecKue cBOMCTBa cojiell (CpeIHUX )

XHUMHYECKHE CBOWCTBA ITPOCTHIX BEIIECTB HEMETAIIJIOB: FAJIOT€HOB, KUCIOPOa, CEPBI.

XUMUYEeCKHE CBOMCTBA IPOCTHIX BEIIECTB HEMETAIIIIOB: a30Ta, pocdopa, yriepoaa, KpeMHUS

Yucrtele BenecTBa U cMecH. [IpaBuiia 6e3omacHoi paboThl B IKOJIBLHON JabopaTopun. YenoBek B
MUpE BEIECTB.

OKHCINTENBHO-BOCCTAHOBUTEbHBIE PEAKIIMHU. OKUCIUTEND U BOCCTAHOBUTEII.

Bbruncnenne MaccoBod oM pacTBOPEHHOIO BeIlleCTBA B pacTBope. Borumcienus 1o
XUMHUYECKOMY ypaBHeHHIO. (Ne21)



Pacuéruple 3agaum: BBIYKMCICHHE MACCOBOM JOJM XHMHUYECKOTO »JJIEMEHTA B BCIIECTBE,
BBIYHCIICHHSI TI0 XUMHYECKOMY YPaBHEHUIO C MCTIOJIB30BaHUEM MACCOBOM JOJM PACTBOPEHHOTO BEIIECTBA
B pactBope. (Nel5, 21)

B3anMocBs3b pa3TuyHBIX KJIACCOB HEOPTraHUYECKUX BEIECTB. Peakiuu noHHOro oOMeHa.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: MIEIOYHBIX, IEIOYHO3EMEIbHBIX, MAarHUS U
X COEIUHEHHH, JKeJle3a ¥ ero COeTUHEHUN, aIIOMUHHUS, €r0 COSIUHEHNH.

OrmpeziesieHne xapakTepa Cpellbl pacTBOPOB KHUCIOT M IIEIOYEd C TMOMOIIbI) HHIUKATOPOB.
KauecTBeHnbie peakiuu Ha annoHsl B pactBope (CI°, Br, I, Sz‘, 8032‘, SO42', NO; °, PO, 3', COs3 2‘,

Si03 %)

KadectBeHHnsie peakiuu Ha kaTHOHBI B pactBope (NH4 " Na*, K, Ca2+, Mgz+, Fez+, Fes+, A|3+,
CU2+, Zn2+)

[Tonyuenne ra3oo0pa3HbIX BemiecTB. KadecTBeHHBIE peaklMM Ha Ta3000pa3HbIC BEIIECTBA
(KucI0poa, BOJOPO, YIJIEKUCIIBINA ra3, aMMHUaK)

[lepBoHavasibHBIC CBEJAEHUA 00 OpPraHWYECKUX BEIIECTBAX: MPEACIbHBIX M HENPEACIbHBIX
YIJI€BOOPOAAX (METaHe, 3TaHe, STUIICHE, allETUIIEHE)

[lepBoHavasibHBIC CBENEHHMS OO0 OpPraHWYECKUX BEIIECTBAaX: CHHpTax (MeTaHoJie, 3TaHOJE,
TJIMIEPUHE), KAPOOHOBBIX KUCIOTAX (MYpagbuHoll, yKCyCHOU, CTEAPUHOBOM).

buonoruuecku BakHbI€ BELIECTBA: O€IKH, SKUPBI, YTIIEBOIBI.

Pazmen Bxmowaer paboTy 1O TPEHUPOBOYHBIM 3aaHHUSIM JUIS OINPEACICHHUS TOTOBHOCTH
HIKOJIFHUKOB K AK3aMEHY MO TOMY WJIM HHOMY pa3/iely C MOCIEIYIOINIMM aHalu30M U METOJAUYECKUMU
PEKOMEHTAlIASIMHU.

Pa3nea 3. TecToBblil NpakKTUKYM. — 4 4
Bxittouaer HenocpeaCcTBEHHO TECTUPOBAaHKUE U pabOTy ¢ G1aHKaMU OTBETOB.

Pa3znen 4. BoinosiHeHHe MPOEKTHO-UCCIEA0BATENbCKUX PadoT. — 34

Pazmen Bximrowaer paboTy oOydaromuxcss IO BBIOPAaHHBIM TEeMaM TPOEKTa IO XUMHH,
KOHCYJIbTAIlMH YYUTEJIS.

TemaTuueckoe IJIAHUPOBAHHUE

Ne | Tema Bceero | [Tnanupyemsie pe3ynbratsl (YY)
n/n 4acoB
0 | Bxoanoii cpes KM 2024r | 2 Onpenenuts MapuipyTbl, B TOM YHCJIE€ WHAWBHIYaJbHBIE,
MTOBTOPEHUS U 3aKPETNICHUS TEM.
1 |Pazgen 1. OcoGennocru |1 3naer ocobenHoctu OI'D 2018r, koguduKaTop 3JIEMEHTOB
OI'D mo xumuu B 2025r. cogepxkanus, cneunpukanus Kumo OI'D mo xumum,

nH@opMannonusie pecypest OI'3;
HAy4YUTCS HUCIONB30BaTh pA3IUYHbIE HUCTOYHHKH  JUIS
MOJIy4YEHUsI XUMUUYECKON HHPOpMaIiu

2 Paznen 2. «Mup xumumn» 24 Hayuwnrtcs onpenensaTs nenu 1 3ajauu AesTeIbHOCTH,
BBIOMPATh CPEJCTBA pealn3alliu LEIU U MPUMEHATh UX Ha
MIPaKTHKE;

pas3iuyaTh BEIIECTBA Pa3HBIX KJIACCOB IPOCTBIX H
CJIOKHBIX BEIIECTB, ONIPEAEIATh X XUMUYECKUE CBOMCTBA, B
TOM YHCJIE U U3YYCHHBIX OPraHUYECKUX BELIECTB;

pa3an4arhb o Ka4eCTBEHHBIM peakuusam
MIPEIIOKEHHBIE KATUOHBI U aHUOHBI,

OMKCHIBaTh XMMHUYECKHE pEeaKiuu, HaOIoJaeMble B
xone JEMOHCTPALIMOHHOIO u 71a00paTOpPHOTO
JKCIIEPUMEHTOB.




JeNaTh BBIBOABI W3 PE3yJIbTaTOB IPOBEAEHHBIX
XUMHUYCCKUX SKCIICPUMCHTOB;

OOBSICHATh TEHETUYECKYIO CBSI3b MEXK]y BEIIECTBAMU
pa3HBIX KJIACCOB HEOPraHMYECKUX BEIIECTR;

CocTaBisTh CXeMy OJCKTPOHHOTO OanaHca K
OKHCJIMTCIIBHO-BOCCTAHOBUTCIIBHBIM PCAKIUAM, ITPABUIBHO
paccTaBiiaTh KOI(PQOUIMEHTH Ha OCHOBE COCTABICHHOMN
CXCMBbI, OIIPCACTIATE OKUCIUTCIIb U BOCCTAHOBUTCIIb,

pacCuUnuThIBATH MacCCOBBIC 011 XUMHNYCCKUX
JJIEMEHTOB B BEIIECTBAX;

MMPOU3BOJUTH BBIYHCIICHUSA 110 XUMHUYCCKOMY
YPaBHEHHIO  C  KCIOJIb30BAaHHMEM  MAacCOBOM  J0JH
pacTBOPEHHOTO BELIECTBA B PACTBOPE.

Paznen 3. TecToBbIi
MPAKTUKYM.

[IpaBUIBHOCT,  OIIEHKM CBOMX  BO3MOXKHOCTEH  TIpH
BBIIIOJTHCHUH 3aJIaHUIM TECTa;
ymMeHue 6e301HrO0YHO 3aN0IHATh OJaHKH.

Pazgen 4. Brimmonnenue
MPOEKTHO-
HCCIIEA0BATEIIbCKUX padoT.

HayuuTcs onpenensTs nenu U 3a1a4u AesSTeIbHOCTH,
BBIOMpATh CPE/ICTBA pealu3alUy LEeIU U NPUMEHATh UX Ha
MIPaKTHUKE;

HCIIOJIL30BATh PA3JIMYHBIC HWCTOYHUKKU JId MOJYYCHUSA
XMMHUYECKOH HH(POPMALIUH;

HAay4YHUTbHCA aI€CKBaTHO HCIIOJIBb30BAaTh PCYECBLIC
CpencTBa JUIS PEIICHHS Pa3IMYHBIX KOMMYHUKATHBHBIX
3ajay;

(dopMupoBaHUE BBIPAKEHHOH YCTOWYHMBOH yueOHO-
MO3HaBaTEIbLHOU MOTHBALlUN U UHTCPECA K YUCHUIO,
TOTOBHOCTh K  OCO3HAHHOMY BBIOOpY  JaibHEUIIeH
00pa30BaTeNbHON TPACKTOPUH.




KaHeHI[apHO-TeMaTI/I‘lECKOC IJIAHUPOBaHHUE

Ne | Tema 3ansTus Hara IIpumeyanus

/11 iaH | GakT

1-2 | Bxoanoii cpe3 KM 2024r (2 gaca)

Paznen 1. Ocob6ennoctu OI'D no xumum B 2024r. (1 4ac)

3 Oco6ennoctu OI'D o xumuu B 2025r.

KoJu(UKATOp AJIEMEHTOB coaepxkanus, crienudukanus Kumos OI'D
no xumuu, jaeMoHcrpauumonnslidi KMM 2025r., mHpOpMannoHHbIE
pecypcnl OI'9;

Paznen 2. «Mup xumum» (24 yaca)

4 Ctpoenue atoma. CTpoeHHE AJIEKTPOHHBIX 000JI0YEK aTOMOB HEPBBIX
20 snementoB IICXD. Ilepuonnueckuil 3aKOH M IMEPUOJUYECKAS
cucrema xumudeckux aiemenToB [[.M. Menneneesa

5 Crtpoenue monekyll. XMMHYECKasi CBSI3b: KOBAJICHTHAs (HETOJsIpHas,
NOJIIpHAsl ), MOHHASL, METaJIJINYECKasl.

BanentHocts  xumMuyeckux aneMeHToB. (CTenmeHb  OKHUCICHHS
XUMHUYECKHX 3JIEMEHTOB.

6 [TpocTeie 1 cioxHbIe BemecTBa. OCHOBHBIE KJIacChl HEOPTaHUUYECKUX
coeMHeHU. HoMeHKIaTypa HEOpraHM4eCKuX COCIMHEHNM.

7 XuMuyeckass —peakuus. YCIOBUS W TNPU3HAKU  MPOTEKaHUs

XUMHUYECKHX peakuuil. XMMUUYECKUEe YpaBHEHUS. 3aKOH COXpaHEHUs
MAaccChl BEIIECTB.
Knaccudukanus XMMHUECKUX pEaKIUi MO pa3IUYHbIM MpU3HAKAM:
KOJIMYECTBY M COCTaBy MCXOIHBIX U TOJIYYEHHBIX BEIIECTB;
U3MEHEHUIO  CTENEHEeW OKUCICHUS XUMHYECKUX  JJIEMEHTOB,
NOTJIOUIEHUIO U BBIJEJIEHUIO SHEPTUU.

8 Boruncnenne MaccoBoil 10J11 XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

9 ONEKTPOIUTBl U HEINEKTpPONUTHL.  KaTMOHBI W aHUOHBI
DNEeKTPONUTHYECKAsT  TUCCOIMAIMA  KHUCJIOT, IIEJIo4Yed, CcoJien
(cpennmux)

Peakuuy noHHOrO 0OMEHA M YCIIOBUS UX OCYILIECTBICHHUS.

10 | XuMuyeckne CBOHCTBA  OKCHJOB: OCHOBHBIX, aM(OTEpHBIX,
KHCJIOTHBIX.

11 | Xumuueckue cBOWCTBAa OCHOBAHUM U KUCJIOT.

12 | Xumudeckue cBolicTBa aM()OTEPHBIX THIPOKCHIIOB.

13 | Xumudeckne CBOWCTBa cousiell (cpemHux). B3amMOoCBsI3b pazIHuHBIX
KJIACCOB HEOPraHMYECKUX BEIECTB. Peaknuu HOHHOro oOMeHa.
(Ne22)

14- | XuMuyeckne CBOWCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: T'aJIOT€HOB,

15 | kucnopona, cepsl.

16- | XuMudeckne CBOICTBa TPOCTHIX BEIIECTB HEMETAJIOB: a30Ta,




17

docdopa, yriaeposa, KpeMHHsI

18 | Yucreie BemectBa M cMmecu. llpaBuma Oe3omacHoi paboOTHl B
IIKOJIFHOM JTabopaTopun. YemoBek B MUPE BEIIECTB.

19 | OkuCIuTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. OKUCTUTENb U
BoccTaHOBUTENb. (Nel4, 20)

20 | Beruncienue MaccoBOUM J0OIHM PACTBOPEHHOTO BEIIECTBA B PACTBOPE.
Breruucienus no xumMmuueckoMy ypaBHeHHIO. (No21)

21 | PacuérHble 3amauyu: BBIYHCIECHUE MAaCCOBOW JOJH XHUMHUYECKOTO
DJIEMEHTA B BEIIECTBE, BHIYMCICHUS IO XUMHUYECKOMY YPABHCHHIO C
WCIIOJIb30BAaHUEM MAacCOBOM JIONM PAcTBOPEHHOIO BEIECTBA B
pactBope. (Nel$5, 21)

22 | XUMHAYECKHE CBOWCTBA MPOCTHIX BEIIECTB METAJUIOB: MICIOYHBIX,
[IEIOYHO3EMENbHBIX, MarHusg W WX COCJAMHEHUH, >Kele3a U €ro
COCIUHCHMH, ATIOMUHUS, €r0 COCTUHCHHI.

23 | OnpeneneHue xapakTepa cpelbl PacTBOPOB KHCIIOT W HIETOYEH ¢
MOMOIIbI0 HMHAUKATOpOB. KayecTBeHHBbIE pEakIMu HA AHHOHBI B

- R |- o2 2- 2- : - 2 i, 2-
pactsope (CI', Br, I, %, SO5%, SO44, NO3 °, PO ¥, CO3 %, Si0; %)
+ + +
KauectBennsle peaknun Ha katunoHbl B pactBope (NHz °, Na', K7,
2+ 2+ 2+ + + 2+ 2+
ca®*, Mg®*, Fe** Fe**, AI¥*, cu®, zn*).

24 | Ilonydyenue ra3000pa3HBIX BemiecTB. KadecTBEHHBIE pEaKIMU Ha
ra3oo0pas3Hbie BemiecTBa (KUCIOPOJ, BOJOPOJ, YIJIEKHUCIBIMA ras,
aMMHMAK)

25 | IlepBoHayanpHble  CBEIEHUS 00  OpPraHWYECKHX  BEIIECTBAX:
OpelelbHbIX M HENpeleNbHbIX YIJIEBOIOpOAax (MeTaHe, 3TaHe,
STUJICHE, allETUIICHE)

26 | [lepBoHauaNbHBIE CBEICHUS 00 OPraHWYCCKUX BEMISCTBAX: CIHPTaX
(MeraHone, 9STaHONE, T[VIMIEPUHE), KapOOHOBBIX  KHCJIOTaX
(mypasvunoti, yKCyCHOM, CTEapUHOBOI).

27 | buonoruvecku BaKHBIC BEIIECTBA: OCIKH, YKHUPHI, YTIICBOIBI.

Pa3nen 3. TecroBblii mpakTukyM. (4 yaca)

28- | IIpoOue1ii OI'D

29

30- | ITpobus1it OI'D

31
Pasjen 4. BoinojiHeHHe NPOEKTHO-MCC/IEI0BATEILCKUX padoT (3uaca)

32- | Ananu3 paboT, pereHue 3ajaau.

34
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