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ITosicHuTEIbHAA 3alIHCKA
[TporpamMa BHEYpOUHOH AEATENBHOCTH «MHp XUMHM» NpeAHa3HadeHa g oOydaroumxcs 9
KJjlacca, BbIOpABIIMX NpPeAMET XUMHM AJs cAadd dk3aMmeHa B ¢opme OI'D u maHupyromux B
JanbHEHIIeM H3y4eHne XUMHUH Ha TPO(UIBHOM YpOBHE.
Llenp maHHOrO Kypca — MOATOTOBKA M MOAJEPXKKA BBITYCKHHKOB 9 Kilacca IIKOJIbI, IOMOLIb B
IIPEOJOJIEHUN KOTHUTUBHBIX, JIMYHOCTHBIX U IPOLIECCYyalIbHBIX TPYJIHOCTEH B IEPHO]
HOJrOTOBKH K 9K3aMEHY.
Pe3ynbraToM COBMECTHOW NIesTENPHOCTH oOyyaromuxcs 9 kiacca U megarora OyIyT sSIBISTHCS
pe3yabTaThl HPOOHOTO TECTUPOBAaHUS, a B KOHEYHOM HTOr€ — MWTOroBas aTTecTalus
00y4aromuXxcs 10 NPEAMETY XUMHUSL.
B coorBerctBUM ¢ TpeboBaHusmMu DenepanbHOr0 TOCYAAPCTBEHHOIO 00pa3oBaTeIbHOIO
CTaHJapTa OCHOBHOTO 00Imero oOpa3oBaHMs BO3HHMKIA HEOOXOIMMOCTH B pa3paboTKe
IPOrpaMMbl BHEYPOUHOU JEATEIbHOCTH, IO3BOJISIOIIEH PACIIUPUTh U YIIIyOUTh CBOU 3HAHUS 110
XUMHHU, CPOPMUPOBATH HABBIKU MCCIIEIOBATEILCKOM 1EATEIIbHOCTH.
Axmyansnocms IPOrpaMMBbl CBA3aHA C BO3MOXKHOCTBIO 0Oydaroierocs BbIOpaTh NpOoQUIbHBIN
npeaMeT o0yueHus B CTapLIMX KjlaccaxX WM U3MEHUTb CBOM BHIOOP. DK3aMEH 10 XUMUU TpedyeT
0T 00y4YarOUIMXCsl MHOI'MX 3HAaHUM U MOHATUN HE TOJIBKO B 00JIACTH HEOPraHWYECKON XUMUH, HO
Y OPraHWYeCKOW XMMMHU; BIaJETh NPAKTUUECKUMU HAaBbIKAMHU U YMETb NPUMEHSTHh UX B JIpyroi
CUTyallud. 3aHATUSA [0 BHEYPOUYHOM JeATeNbHOCTH «MHup XUMHUU» MpeIHa3HAuYEHbl JUIs
TEOPETHYECKOM M IPAKTHYECKOW IIOMOIIM B IIOATOTOBKE K ['OCYyIapCTBEHHONM WMTOrOBOM
aTTecTallMy. 3aHATHs OpPUEHTHPOBAaHBl Ha IOBTOPEHUE, CHUCTEMATH3alUI0 M YIiIyOJieHHOe
U3yYeHHe Kypca XMMHUU OCHOBHOM IIKOJIBI, @ TAaKXKe Ha MOJATOTOBKY OOY4YaIOMIMXCs 9-X KJIaccoB
Kk OI'D u oOyuarouuxcsi, KOTOpbIE BHIOUPAIOT XMMUIO JJIS JJaJIbHEHIIero o0y4yeHus B mpoguie.
3aHATHUS. 110 IpPOrpaMMe BHEYPOUHOM JeATENbHOCTH «MUp XUMUM» IOMOIYT pealn30BaTh
00yyaroIuMCcs MPOEKTHI 110 BHIOPAaHHBIM TEMaM.
Hoeu3noni 1anHOW NPOrpaMMbl SIBJISIETCS TO, YTO B OCHOBE JIEKUT CUCTEMHO-AESITEIbHOCTHBIN
HOJX0/, KOTOPBI cO34aeT OCHOBY /IS  CaMOCTOSITENIBHOI'O  YCIIEIIHOTO  YCBOEHUS
00y4JaroMMHUCS HOBBIX 3HAHUM, YMEHUH, KOMIETEHUUH, BUJOB U CIIOCOOOB JIE€ATEIBHOCTH U
o0ecreunBaeT COOTBETCTBHE JEATENIBHOCTH OOYYAIOUIMXCS UX BO3PACTy M HHJIUBUAYaIbHBIM
OCOOEHHOCTSIM. OMOIIMOHAIBHOE TMEpPEeKMBAHUE TIpolecca OTKPBITHUSA SBISETCS OCHOBOM
MOTHBALVM K 3HAHUSIM, CTUMYJISITOPOM CaMOil YMCTBEHHOH JESATEIBHOCTH B JOCTHKEHUU LENIEN
JIMYHOCTHOT'O, COLIMATIBHOIO U TIO3HABATEILHOTO PAa3BUTHS 00YUaIOIINXCS.
[Tporpamma pazpaboTaHa Ha OCHOBE CJEIYIOIUX HOPMATUBHBIX TOKYMEHTOB:
1. 3akon P® «O6 o6pazoBanum» or 29.12.12 Ne273-®3 cr. 32 «KomnereHuuu u
OTBETCTBEHHOCTh 00pa3oBaTeIbHOrO YyupexaeHus» (m.67). 3akoH «OO6 oOpa3oBaHMH B
Poccuiickoit ®eneparnun» (ot 29 nexadpst 2012r. Ne 273-03), npunst ['ocynapcrBennoit Jymoit
21 nexabps 2012 rona, onoopen Coserom denepanuu 26 nexadpst 2012 roga (B aeiicTByromeit
peaaxumn)
2.®enepanbHbIl  TOCYAapCTBEHHBIH  00pa3oBaTEeNbHBIA  CTaHJAPT OCHOBHOTO  OOILEro
00pa3zoBaHus, YTBEPXKIEHHBIN TpHKa3oM MUHHCTEpCTBa 00pa3oBaHus W Hayku Poccuiickoi
Oeneparun ot 17 nexadbps 2010 roma Ne 1897; (¢ usmenenusmu, HecenHbiMu TPUKA3aMH OT
29.12.2014 r. Ne1644; ot 31.12.2015 r. Ne 1577)
3. TpeboBaHus K OCHALIEHUIO 00Pa30BaTENILHOIO MPOIIECcCa B COOTBETCTBUH C COAEPIKATEIbHBIM
HAloJJHEHUEeM  y4eOHBbIX MpeIMeToB  (eiepalibHOrO0  KOMIIOHEHTa  TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTaHAAPTA, YTBEPKACHHBIN NMpHKa3oM MuHucTepcTBa 00pa30BaHUS U HAYKU
Poccuiickoit ®enepanyu ot 4.12.2010 r. Ne986;
4. Canllun 2.4.3648-20 ot 28.09.2020r Ne28. Canllun 1.2.3685-21 ot 28.019.20211 Ne2.
5.Konnenmueit mpenonaBanus ydeOHOTO TmpeaMmeTa «XHMHS» B 001Ie00pa3oBaTEIbHBIX
opranuzanusax PO, peanusyonmx oCHOBHbIE 0011e00pa3oBaTesibHbIe IPOrpaMMbl (YTBEpIKICHA
Pemennem Kosmternn Munucrepcrsa [Ipocsenienust PO, mporoxosn 013.12.2019r NelIK-4BH).



6.0cHoBHas oOpa3oBareibHas MporpaMMa OCHOBHOTO obmero oopazoBanust MKOY «COILI Ne 1
ceno KypmxunoBo». YTBepxkaena npuka3zom Ne 45 ot 31.08.2018r. nupexkropa MKOY «COULI
Nel ceno KypmxunoBo». [Ipunsara na negcosere npotokoa Ne 1 ot 31.08.2018r.
7.YctaB MKOVY «COUI Nel ceno KypaxxunoBo» .
8.Yuebnsrnii iman MKOY «COILL Nel ceno KypmkuHOBOY.
9.Vuebubiii mman BHeypounoil nestensHocTH MKOY « COLINel c. KypmxuHOBO» Ha
2021/2022 y4. roa.
10. Ilonoxxenue o pabouux mporpammax odpaszoparenbHoro yupexacaus MKOY «COII Ne 1
ceno KypmkuHoBoY.
11. IMonoxenus 06 opraHu3aIi BHEYPOUHOH JEATEIBHOCTH B ycnoBusax Beeaenus PI'OC HOO
1 OO0 MKOY «COIINelc.KypaxuHoBO».
12. ABtopckoii nporpammel Jonrux T.B.
Llens nporpaMmsi:
- TMOATOTOBKAa M TOJAEPKKAa BBITYCKHMKOB 9 Kijlacca IIKOJbl, NOMOUIb B IPEOAOJIEHUU
KOTHUTUBHBIX, JMYHOCTHBIX U MPOLECCYATbHBIX TPYIHOCTEH B IEPUO MOATOTOBKH K 3K3aMEHY .
3aoauu nporpaMmbl BHEYPOUHOH 1€ATEIbHOCTHU 110 XUMUHU:
OCBOCHHE BaKHEUIIMX 3HAHUNH OO0 OCHOBHBIX MOHATHSIX M 3aKOHAX XUMHH, XHUMHUYECKON
CUMBOJIUKE;
OBJIaJICHHE YMEHUSMU HAOII0aTh XUMUYECKHE SBJICHUS, IPOBOJAUTh XUMHUYECKUN IKCIIEPUMEHT,
IPOBOJIUTH PAcUYEThl Ha OCHOBE XHUMHUYECKHX (POpPMYINI BEIIECTB M YPaBHEHHH XHUMHYECKHX
pEaKIM;
pa3BUTHE IIO3HABATEJIbHBIX HMHTEPECOB U HWHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B Ipoliecce
MPOBEJCHUS XMMHUYECKOTO OJKCIEPUMEHTa, CaMOCTOSITEFHOTO NPUOOpETeHHs] 3HAHUM B
COOTBETCTBUH C BO3HUKAIOIIMMU KU3HEHHBIMU ITOTPEOHOCTSAMU;
BOCIIUTAHME OTHOIIEHUS K XHUMHH KaKk K OJHOMY H3 (yHIAMEHTaIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMSI U DJIEMEHTY OOIIEUEIOBEUECKON KYJIbTYpbl; IPUMEHEHHE MTOJTyUYEHHBIX 3HAaHUN
Y YMEHUH JJI UCTIOJIB30BaHUS B HECTAHAPTHOM CUTYAIIHH.

I[Inanupyembie pe3y/bTaThl
Ha 3aHsTHSX BHEYpOUYHOH AeATeabHOCTH «Mup XUMHUI» 00ydYaromuecs AOMOIHSAT CBOU 3HAHUS
10 XMMUH, TIOBBICAT CBOM YPOBEHb TEOPETUUECKON U SKCIIEPUMEHTAIILHOM MOATOTOBKH. 3aHATHUS
MpU3BaHbl MIPOOYIUTH y YUAIIUXCSl HHTEPEC K XUMHUECKON HayKe, CTUMYJIMPOBATh JalbHEllIIee
U3y4YeHHE XUMHUU. XUMHUUECKHUE 3HaHUS, CPOPMUPOBAHHBIE HA BHEYPOUHBIX 3aHATHUSX, TIOMOTYT
oOyyaromuMcsi B MOATOTOBKE K 3K3aMEHY 10 XMMHUU U B JajbHeWIleM OCO3HaHHO BbIOPATh
HarpaBJeHue TPOPMIBLHOTO 00yUEHHUS.
IIpenmMeTHBIMH pe3yJIbTATAMU OCBOCHHUS MPOTPaMMBI SBISIOTCS:- B MO3HABATENBHOU cdepe:
ONKCHIBAaTh JEMOHCTPALIMOHHBIE U CAMOCTOSTEIBHO IMPOBEIEHHBIE 3KCIEPUMEHTHI, UCIOIB3YS
JUISL TOTO PYCCKHH SI3BIK U S3BIK XMMHUH; HAONIOAaTh JEMOHCTPHUPYEMBIE U CaMOCTOSITEIBHO
IIPOBOAMMBIE OIBITHI, XUMUYECKHE PEaKLUU, IPOTEKAIOLIUE B IPUPOJIE U B OBITY;
- B 1IEHHOCTHO-OPHEHTAIlMOHHON cdepe: CTPOUTh CBOE IOBEJIEHHE B COOTBETCTBUU C
MPUHILIMIIAMU OEpEeKHOT0 OTHOIIEHUSI K IPUPOJIE;
- B TPYAOBOM cdepe: MIaHUPOBaTh U OCYIIECTBIATH CAMOCTOSITEIbHYIO paboTy 10 MOBTOPEHUIO
U OCBOEHHUIO TEOPETHMYECKOW YacTH, IUIAHUPOBAaThb M TMPOBOJUTH XUMHUYECKUN SKCIEPHUMEHT;
MCII0JIb30BaTh BEIIECTBA B COOTBETCTBUU C X IIPEIHA3HAYEHUEM U CBOICTBAMHY;
- B cepe 0e30MacHOCTU KU3ZHEEATEIbHOCTH: OKa3bIBaTh MEPBYIO MOMOIIb MPH OTPaBJICHUSX,
0KOTax M JPYTHX TPaBMaX, CBSI3aHHBIX C BEIIECTBAMU U TA0OPATOPHBIM 000pYI0BaHUEM.
JINYHOCTHBIMHU pe3yJIbTaTAMU SBIISIOTCS:
- B [ICHHOCTHO-OPUEHTAIIMOHHON c(hepe — UyBCTBO TOPJIOCTH 332 POCCHICKYIO HayKy, OTHOIICHHE
K TPYZY, UEJIEeyCTPEMICHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;
- B TPYIOBOil cdepe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY JajibHeWIIed oOpa3zoBaTelbHOM
TPaeKTOPHH;
- B MO3HABAaTENbHOW cdepe: MOTUBALMS YUYEHHS, YMEHHUE YIPABIATH CBOCH MO3HABATEIHHOM
JeSITEIbHOCTH.
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MeTtanpeaMeTHbIMHU pe3yJIbTATAMHU SBIISIOTCS:

- BJIQJICHUE YHHUBEPCAJIHHBIMHU €CTECTBEHHO-HAYUYHBIMU CIIOCOOAMU JAEATEIbHOCTH: HAOIIOICHHE,
U3MepeHHe, IKCIIEPUMEHT, yueOHOe UCCIICOBAHUE;

- YMEHHUE TeHePUPOBATh UCH, ONIPEIENIATh CPEICTBA, HEOOXOAUMBIE ISl MX PeaTn3alluu;

- YMEHHUE ONpEeNeNsITh LN U 33aJaul JeATeIbHOCTH, BHIOMpATh CPEJICTBA pealu3aliy LeId U
MPUMEHSTH UX HA MIPAKTHKE;

- MCII0JIb30BATh Pa3IMYHbIE HCTOYHUKHU IS MOJyUYEHHUsI XUMUUYECKO HHpOpMaLIUH.

OcBoeHue MmporpaMMbl BHEYPOYHOH JAEATEIBHOCTH OOYYArOIIMMHUCS TO3BOJIUT TOJTYYUTh
CJIETyIOIINE PE3yIbTAThI:

B cepepe pazeumus 1uuHoCmMHBIX YHUGEPCATILHBIX YUEOHBIX 0CIICHEUIL 8 PAMKAX:

1. Koenumuenozo komnonenma 6yoym cpopmuposanul.

- OCHOBBI COIMAJBHO-KPUTUYECKOTO MBIIIJICHNUS, OPHUEHTAIMs] B OCOOCHHOCTSIX COLMAIBHBIX
OTHOIIICHUH ¥ B3aUMOACHCTBHUH;

- HKOJIOTHYECKOE CO3HAHUE, MPU3HAHUE BHICOKOM HEHHOCTH KM3HHM BO BCEX €€ MPOSBICHUSX;
MIPaBUJI TOBE/ICHUS B YPE3BBIYAMHBIX CUTYyAIIHSIX.

2. [JeHHOCMHO20 U IMOYUOHATILHO2O KOMNOHEHMO8 6y0em chopMupoana:

- IOTPEeOHOCTH B CAMOBBIPAKEHUHU U CAMOpPEaTU3allii, COUATbHOM PU3HAHUH.

3. leamenvnocmnozo komnonenma 6yoym cghopmuposamsi:

- YMEHHUE BECTH AMAJOr HAa OCHOBE DPABHOIPABHBIX OTHOIICHWNH W B3aUMHOTO YBaXKCHHUS U
TIPUHSITHS,

- YCTOWYMBBIM TMO3HABATENbHBI HHTEPEC M CTAHOBIEHHE CMBICIO00pa3yIome QyHKINH
MIO3HABATEIILHOTO MOTHBA;

- TOTOBHOCTbH BBIOOpA MPOPUILHOTO OOpa30BaHMUSI.

2. Obyyarouuiicss HOIYYUTh BO3MOXKHOCTD [T (HOPMUPOBAHHS:

- BBIPOKEHHOM yCTOWYMBOI yueOHO-T03HABATEIBHON MOTHBALIMY U HHTEPECA K YUCHHUIO;

- TOTOBHOCTH K CaM0O00Pa30BaHUIO 1 CAMOBOCITHTAHUIO.

B cpepe pazeumus pezyniamugHnvix yHUGEPCANbHBIX YHUEOHBIX 0eliCMEUI 00YYalOWUILCA

1. Hayuurcs:

- TeJIeTIONIaraHuIo, BKJIIOYas TOCTAHOBKY HOBBIX IIefiel, MpeoOpa3oBaHue MPaKTUUECKOM 3a1aun
B TI03HABATEIILHYIO;

- CaMOCTOSITENIbHO aHAJM3UPOBATH YCJOBHS JOCTHKEHHS LI€JM HAa OCHOBE y4YeTa BBIJEICHHBIX
YUUTENIEM OPUEHTHPOB JIEHCTBUS B HOBOM yUeOHOM MaTepHale;

- IJTAHUPOBATH IMMYTH JTOCTHXKEHUS IIENEH.

2. Ilomay4nuTh BO3MOXHOCTh HAYYUTHCS:

- CaMOCTOSITEIbHO CTaBUTh HOBbIE YU€OHBIC [[EIH U 33]1a4H;

- TIpH TUTAHUPOBAHHUH JIOCTIIKEHUS IIeNIeH CaMOCTOATENBHO M aJeKBaTHO YYHUTHIBATH YCJIOBUS U
CPEICTBA UX JOCTUKECHHUS.

B cepepe pazeumus KoMMyHUKamugHvIX YHUBEPCATLHBIX YUEOHBIX 0eUCMEUTL 00yUalOuWUIICA
1. Hayuurcs:

- QJICKBaTHO MCIOJIB30BATh PEUb JUIS TUTAHUPOBAHMS U PETYIISIIAN CBOCH e TETLHOCTH;

- QJICKBATHO WCIMOJBb30BaTh PEUEBHIC CPENICTBA JJIS PEIICHUS PA3IUYHBIX KOMMYHHKATHBHBIX
3aja4; BIAJETh YCTHOW ¥ TIMCBMEHHOW pEUYbl0; CTPOUTh MOHOJOTHYECKOE KOHTEKCTHOE
BBICKA3bIBAHUE;

- OPraHW30BBIBATH U IJIAHUPOBATh YYEOHOE COTPYIHUIECTBO C YUUTEIEM U CBEPCTHUKAMU;

- UHTETPUPOBATHCS B TPYNIy CBEPCTHUKOB M CTPOUTH MPOIYKTUBHOE B3aMMOJICHCTBHE CO
CBEPCTHHKAMH U B3POCIIBIMH.

2. [Tonmy4uTh BO3MOXHOCTh HAYUUTHCS:

- OpaTh Ha ce0sl MHUIIMATHBY B OpTraHU3aIlMA COBMECTHOTO JICHCTBHS;

- OKa3bIBaTh MOAJIEPKKY U COACUCTBUE TEM, OT KOTO 3aBHCUT JIOCTHMKEHUE IIEJTH B COBMECTHOU
NeSITeTTHHOCTH.

B cpepe pazeumus noznagamenpHblX YyHUBEPCATbHBIX YUEOHBIX 0EliCMEUI 00YUAIOWUIICA

1. Hayuurcs:



- OCHOBaM peaJIn3alliy IPOEKTHO-UCCIE0BATENBCKOMN AESITEIBHOCTH;
- IPOBOJUTH HAOTIOACHUS U DKCIIEPUMEHT O]l PYKOBOJICTBOM YUHUTEIIS;
- OCYIIECTBIISATh PACIIMPEHHBIA MOUCK MHPOPMAIUHU C HCIIOIb30BAaHHUEM PECYpPCOB OUOIMOTEK U
WNHurepHera.
2. [Tomry4uT BO3MOKHOCTh HAYUUTHCS:
- CTaBUTH IPOOJIEMY, apTyMEHTHPOBATh €€ aKTyaJIbHOCTH;
- CAMOCTOSATEIbHO MPOBOJUTH MCCIIEIOBAaHUS HA OCHOBE MPUMEHEHUS] METOIO0B HAOIIOJEHUs U
HKCIIEPUMEHTA;
- BBIJIBUTaTh TMIIOTE3bI O CBA3SX U 3aKOHOMEPHOCTSX ITPOLIECCOB;
- OPraHU30BaTh UCCIIEIOBAHKE C LIETBIO MPOBEPKU TUIIOTE3bI;
- JIeJlaTh YMO3aKJIIOUEHHUs U BBIBOJbI HA OCHOBE apryMEHTAalUU.
IIporpamMmma BHeypO4YHOIi 1eATEJIbHOCTH N0 XUMUM «MHP XMMHH» PacCYMTAHA HA
yuamuxcs 9 kiaaccon (34 yaca).
Copeprkanue mporpaMMbl. BHEYPOUHOU JI€ATEILHOCTH IO XUMUU « MUpP XUMUM
[Iporpamma 3aHATHI COCTOUT U3 YETBIPEX Pa3/IeiioB:
1. Ocobennoctu OI'D no xumumu.
2. TloBTropenue u yriyOleHHE TEOPETHYECKOIO0 MaTepuana, METOJAUKa peIIeHHs 3aJaHui
pa3HOTO YPOBHS CIOKHOCTH.
3. TecToBBII MPAKTUKYM.
4. BrImoJIHEHHE TIPOSKTHO-UCCIICIOBATEILCKUX PadoT.
OcHoBHOe coiep:KaHue
Pasnen 0. Bxognoii cpe3 KUM 3a 2021. — 24
Pa3znea 1. Oco6ennoctu OI'D mo xumum B 2021r. — 19
— Kou(HUKATOP SJIEMEHTOB COJICPKAHUS
— cnenudukanus Kumos OI'D o xumun
— uHopMaImoHHbie pecypcsl OI'D
Paznen 2. «Mup XuMuUM» — TEOPETHUECKMI Marepuand II0 HEOPraHWYeCKOW XUMHH U
MEePBOHAYAJILHBIM TPEJICTABIICHUSAM 0 OPraHUYeCKOW XUMHH, METOJMKA PEHICHUs 3aJaHuid
Pa3HOTO YPOBHSI CIIOKHOCTHU — 244,
Crpoenue atoma. CTpoeHUe IEKTPOHHBIX 000s1049eK aToMOB TepBbIX 20 sanemenToB [ICXD
[lepnonnueckuii 3aKOH U EPUOIUYECKAst cUcTeMa XuMHuueckux 3iaemeHToB .M. Meneneena
Crpoenue Momekyn. XuUMHYEcKas CBsI3b: KOBaJE€HTHas (HEMOJspHas, NOJsApHas), HOHHafd,
MeTaJuInyecKasl.
BanenTHOCTh XUMHUYECKHUX AJIEMEHTOB. CTENEeHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB.
[Ipocteie u cnoxHble BeniecTBa. (OCHOBHBIE KJIACChl HEOPTaHMYECKUX COEAUHEHUH.
Homenknatypa HeOpraHm4ecKux COeIUHEHUH.
XuMHu4ueckasi peakius. Y CIOBHUS U MPU3HAKUA MPOTEKAHUS XUMUYECKUX peakuuil. XUMUYECKUe
ypaBHEHUs. 3aKOH COXpPaHEHHUs MaCChI BEIIECTB.
Knaccudukanus XUMUYECKHX peakluid MO Pa3IUYHBIM MPHU3HAKaM: KOIUYECTBY U COCTaBY
WCXOJIHBIX U TIOJYYEHHBIX BEIIECTB; N3MEHEHUIO CTENIEHEH OKUCIICHHUSI XUMUYECKUX DJIEMEHTOB,
MOTJIOIIEHUIO U BBIICJICHUIO SHEPTUH.
Brrunciienre MaccoBO 1071 XUMHYECKOTO 3JIEMEHTA B BEILIECTBE.
ONEKTPONUTBl U HEANEKTPOIUTH. KaTHOHBI M aHUOHBI. DJEKTPOJIUTHYECKAS] AUCCOLMAIIUS
KHCJIOT, IIEJI0YeH, CoJIeH (CPeTHIX)
Peakiuiyt HOHHOTO 0OMEHA M YCIOBUS UX OCYIIECTBICHHUS.
XHUMHUYECKUE CBOMCTBA OKCUJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCITOTHBIX.
XUMHUYECKUE CBOWCTBA OCHOBAHUM U KUCIIOT.
XuMHudecKue CBOMCTBa aM()OTEPHBIX THAPOKCHUIIOB.
XUMUYECKUE CBOWCTBA COJEH (CPETHUX )
XHUMHUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB HEMETAIIOB: TAJIOTEHOB, KUCIIOPO/Ia, CEPBI.
XVMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB HEMETAIIOB: a30Ta, hocdopa, yriepoaa, KpeMHUs



YucTteie BemiecTBa U cMecH. [IpaBumna 6e3omacHol paboThl B MIKONMBHOU JabopaTopuun. YenoBek
B MUPE BEIIECTB.

OKHCIHTENbHO-BOCCTAaHOBUTENbHBIC peakiuu. OKUCITUTENb U BOCCTAHOBUTEIIb.

Brerancienue MaccoBOW JIOJIM  pacTBOPEHHOTO BEIIECTBA B pacTBOpe. BwIYuCIeHUS 1O
XUMHUYECKOMY ypaBHEeHHIO. (No21)

Pacu€THple 3amaun: BBIYMCIEHHE MAacCCOBOM JIOJM XUMHUYECKOTO JJIEMEHTa B BELIECTBE,
BBIYHCIICHHS TI0 XUMHUYECKOMY YPaBHEHHUIO C UCIIOJIb30BAaHMEM MAaCCOBOM JIOJIM PAcTBOPEHHOTO
BelecTBa B pactope. (Nel5, 21)

B3anMocCBs3b pa3IMvHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB. Peakiimu HOHHOTO OOMEHa.
XUMHUYECKUE CBOWCTBA MPOCTHIX BEIIECTB METAJIOB: IIEIOYHBIX, METOYHO3EMENbHBIX, MATHHS
Y UX COCMHEHUH, KeJe3a U €r0 COCIMHCHNUM, aTFOMUHHMS, €70 COSTUHCHUH.

Onpenenenne xapakTepa CpeIbl PACTBOPOB KHUCIOT M IIEIOYECH C TOMOINBIO HHIUKATOPOB.
KauectBennsie peakuuu Ha annoHsl B pactBope (CI°, Br, I, S% S03:%, SO4%, NO3 -, PO %, CO3
- Si03 %)

KauecTBeHHBIe peakuuu Ha KaTHoHHI B pactBope (NH4 ¥, Nat, K*, Ca?*, Mg?*, Fe?*, Fe**, A%,
CU2+, Zn2+)

[Tomydyenue ra3zooOpa3HbIX BemiecTB. KadecTBeHHBbIE pEakiMu Ha ra3o00pa3Hble BeEIIECTBa
(KUCIIOpO, BOAOPO/I, YIIICKHUCIIBIA a3, aMMHAK )

[TepBoHavanbHBIe CBeAeHUS 00 OpPraHWYECKHUX BEIIECTBAX: MPEACIBbHBIX M HENPEACIbHBIX
yIIeBo10poAax (MeTaHe, 3TaHe, ITUIICHE, alleTUIICHE)

[TepBoHavanbHbIe CBeleHHS OO0 OPraHMYECKMX BEIIECTBAaX: CHHpTax (MeTaHOJIe, ATaHOJIC,
TJIMIEPUHE), KAPOOHOBBIX KUCTIOTAX (MYpagbuHol, yKCyCHOM, CTEaApPUHOBOM).

buonoruuecku BaxHbIe BellecTBa: OCIKH, JKUPBI, YTIICBOIbIL.

Pazmen BkmouaeTr paboTy 1O TPEHUPOBOYHBIM 3aJaHHSIM JIJIS OMPEACICHUS TOTOBHOCTH
IIKOJILHUKOB K JK3aMEHY MO0 TOMY WM HHOMY pasfely C MOCIEAYIOIIUM aHalu30M |
METOIUICCKUMH PEKOMEHTAIHSIMH.

Pa3nen 3. TecToBbIi NPAKTHKYM. — 4 4

Bxomrogaer HenmocpeIcTBEHHO TECTUPOBAHNE U padOTy ¢ OJIAHKAMH OTBETOB.

Pa3nen 4. BoinojiHeHHe NPOEKTHO-MCCJIE0BATEIbCKHAX PadoT. — 34

Paznen Bkmodaer paboTy oOydarmMXCs IO BBIOpAaHHBIM TeMaM MPOEKTa IO XHUMHH,
KOHCYJBTAI[MN YUUTETIS.

TemaTHuecKoe MJIAHNPOBAHNE

Ne | Tema Bceero | [Inanupyemsie pesynbratsl (YY)

n/n 4acoB

0 | Bxoanoii cpe3 KM 2021r | 2 Onpenenuts  MapwipyTel, B TOM  4YHCIE
WHAUBUAYaJIbHbIE, TIOBTOPEHUS U 3aKPEIUICHUs
TEM.

1 Pazmen 1. OcoGennoctu | 1 3naer ocobennoctu OI'D 2018r, koaudukarop

OI'D no xumuu B 2021r. AJIEMEHTOB coj/iepkaHus, criennduxarus Kumos

OI'D mo xumuu, MH(OPMAIMOHHBIE PECYPChHI
oro;

Hay4MTCs MCIOJIb30BaTh Pa3IMYHbIE HCTOYHUKU
JUTSI TIOJTYYeHUSI XUMUYECKON MHPOpMaIul

2 Paznen 2. «Mup xumum» 24 Hayuutcss onpegensate 1enum W 3a4add
JESITEIbHOCTH, BRIOMPATh CPEACTBA peallu3aluu
LI€JIA U IPUMEHSATh UX HA MPAKTUKE;

pa3IMyaTh BEIIECTBA PA3HBIX KIIACCOB IPOCTHIX
W CIOXHBIX  BEIIECTB, ONPEIETATh  UX
XUMHUYECKHE CBOWCTBA, B TOM YHCIE U
M3YyYEHHBIX OPraHUYECKUX BEUIECTB;

pa3jvyaTh MO  KA4YECTBEHHBIM  pEaKUUsAM
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MpEeAJIOKEHHbIE KATUOHBI U aHUOHBI;
OTHCHIBATh XUMHYECKHE peakuuu,
HaOr0MaeMble B XOJI€ JIEMOHCTPAlMOHHOTO MU
71a00pPaTOPHOrO IKCIEPUMEHTOB.

JiefaTh BBIBOJABI U3 PE3YJIbTATOB MPOBEIEHHBIX
XUMHUYECKUX IKCIIEPUMEHTOB;

OOBSACHATh  TEHETUYECKYI0  CBSI3b  MEXKIY
BEIIECTBAMH Pa3HbIX KJIACCOB HEOPTraHMYECKHX
BELIECTB;

CocTaBiTh CXeMy OJJIEKTPOHHOTrO OanaHca K
OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIM PEAKIUSM,
MPaBWIBHO PacCTaBisITh Kod(D(PUIIMEHTH Ha
OCHOBE COCTaBJICHHOW CXEMbI, OINPEHEIATh
OKHUCJIUTEb U BOCCTAHOBUTEJIb;

pacCUHMTBHIBATH MACCOBBIE JIOJIM XHUMHYECKHUX
AIIEMEHTOB B BEILIECTBAX;

MPOU3BOJUTH BBIUUCICHUS [0 XUMHYECKOMY
YPaBHEHUIO C MCIIOJIb30BAaHUEM MaCcCOBOM J10JIU
pPacTBOPEHHOTO BEILIECTBA B paCTBOPE.

Pasnen 3. TecToBbIit
MPAKTUKYM.

[IpaBUIBHOCTE OIIEHKM CBOMX BO3MOYKHOCTEU
MIPY BBINOJHEHUH 33JIaHUH TECTa;
yMeHHe 0€30IMO0YHO 3arOTHATH OJTaHKH.

Paznen 4. BreimonHenue
IIPOEKTHO-
HCCIIEIOBATENbCKUX PadoT.

Hayuurcss ompepensate 1enu W 3a4adu
JESITEIbHOCTH, BHIOMPATh CPEACTBA peallu3aluu
LEJIA U IPUMEHSATh UX HA MPAKTUKE;
WCIIOJIb30BAaTh  PA3JIMYHbIE MCTOYHUKH IS
MOJTYYEHUST XUMUYECKON HH(POpMAIIIH;
HAay4YUTHCS aJEKBAaTHO HCIIOJIb30BAaTh PEUYEBbIC
cpencTsa JUTS pelIeHus Pa3IMYHBIX
KOMMYHUKAaTUBHBIX 3a/a4;

dbopMHUpOBaHHE  BBIPAKEHHOW  yCTOWYMBOU

yqe6HO'HO3HaBaTeHLHOﬁ MOTHUBAIIN n
HHTEPCCA K YUCHUIO,
T'OTOBHOCTb K OCO3HAHHOMY BLI60py

JlanbHenei 00pa3oBaTeabHON TPAEKTOPHH.




