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IMosicHUTeIbHAA 3aANMCKA
(Pymutuc T'.E., ®enpaman O.I'. «Xumus. 9 km» - M.: IIpocsemienne, 2021).

BHueypounas nestenbHOCTE «MUp XUMUN» NpeIHa3HAuEeH Ul oOydaronuxcs 9 kiacca, BBIOpaBIIMX
npeaMeT XUMHUH Ui cllaud 3k3amena B (popme OI'D u muiaHUpyOmUX B JalbHEHIIEM H3yYCHUE XUMHUH Ha
poGUILHOM YPOBHE.

Ileap naHHOrO Kypca — MOATOTOBKAa M IOAJEP’KKA BBITYCKHMKOB 9 Kiacca IIKOJbI, MOMOIIb B
IIPEOJOJICHUN KOTHUTUBHBIX, JMYHOCTHBIX M IPOLIECCYAIBHBIX TPYIHOCTEH B IIEPUOJ IOATOTOBKU K
JK3aMEHY.

Pe3ynpTaTtoM COBMECTHOM JeSTENbHOCTH OOydarommuxcs 9 kiacca W nejarora OyAyT SBISATbCA
pe3yabTaThl MIPOOHOTO TECTHPOBAaHUS, a B KOHEUHOM HMTOT€ — UTOrOBas aTrTecTalus OOYYarolmuxcs IO
IIPEIMETY XUMHUSL.

B cootBercTBUU ¢ TpebGoBaHMsIMU DenepaabHOrO TOCYAapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIapTa
OCHOBHOIO 001Iero o0pa3oBaHMsl BO3HHMKJIA HEOOXOJMMOCTb B pa3pabOTKe MpPOrpaMMbl BHEYPOYHOM
JESTeTbHOCTH, MO3BOJISIOMICH PACIIMPUTh M YIIyOUTHh CBOM 3HAHHS 10 XMMHH, COPMHPOBATH HABBIKH
UCCIJIEI0BATEIBCKON J1E€ATENBHOCTH.

AKTYaJlbHOCTH TIPOTPAMMBI CBS3aHa C BO3MOXKHOCTBIO OOy4aromerocss BeIOpaTh MPOQUILHBIN
npeaMer oOydeHMs B CTaplIMX KJaccax WM M3MEHUTh CBOM BBIOOp. DK3aMeH MO XUMHUHM TpeOyeT OT
o0yJaromuxcs MHOTHX 3HAaHMA M TOHATUH HE TOJIBKO B OOJIACTH HEOPTaHWYECKOW XHMHHU, HO H
OpPraHMYECKOM XUMHH; BJIALCTh IIPAKTUYECKMMM HABBIKAMU M yMETh IPUMEHATH UX B APYIrOM CUTYallHH.
3aHATHST 1O BHEYPOUHOH JAEATENbHOCTH «MHp XUMHM» NpeIHAa3HAYeHbl Ui TEOPETUYECKOW U
IIPAKTUYECKON IOMOLIM B MOATOTOBKE K ['0Cy1apcTBEHHON UTOrOBOM aTTeCTalluU. 3aHATUS OPUEHTUPOBAHBI
Ha MOBTOPEHHE, CUCTEMATH3aLMI0 U YIIyOJIeHHOe M3YYeHHE Kypca XMMHUU OCHOBHOM UIKOJIBI, a TaK)Ke Ha
HOJrOTOBKY oOywaromuxcs 9-x kiaccoB k OI'D u oOydaromuxcs, KOTOpble BBIOMPAIOT XHUMHIO IS
nanpHelmero odydeHust B npoduie. 3aHATHS N0 IMPOTrpaMMe BHEYPOUHOU IEsITeIbHOCTH «MUp XHUMHUN
IIOMOTYT PEaIn30BaTh 00YYAIOIIUMCS TPOEKTHI IO BEIOPAHHBIM TEMAM.

HoBu3Ho#i 1aHHOM INporpamMMbl SIBISETCA TO, YTO B OCHOBE JIEKHT CHCTEMHO-IEATEIbHOCTHBIN
MOJIXO/I, KOTOPBIA CO37]a€T OCHOBY JJISi CAMOCTOSITEIIBHOTO YCIIEHIHOTO YCBOEHHS 00y4aroIIMMHUCS HOBBIX
3HaHWH, YMEHWH, KOMIIETCHIIMI, BHUJIOB M CIOCOOOB [EATETLHOCTH U OOECIEeYMBAaET COOTBETCTBUE
NeSITeIbHOCTH OOYy4YalolmMXCsl MX BO3PAaCTy M HWHAMBHUIYAIbHBIM OCOOCHHOCTAM. OMOLMOHAIbHOE
IEpEKUBAHUE IIPOLIECCA OTKPBITHS SBISAETCA OCHOBOM MOTHBAlMM K 3HAHUAM, CTUMYJSATOPOM CaMOu
YMCTBEHHOM JE€ATENBHOCTH B  JOCTM)KEHHH II€JIeH JIMYHOCTHOTO, COLIMAJIBHOTO M II03HABATEIBHOTO
pa3BUTHS 00yJaIOIINXCS.

[Tporpamma pazpaboTaHa Ha OCHOBE CJIEIYIOIUX HOPMATUBHBIX JIOKYMEHTOB:

®enepanbubliit 3ak0H No273 @3 ot 29.12.2012 r. «O06 o6pazoBanuu B Poccuiickoit deneparumy;

@denepanbHbIil rocylapcTBEHHBIH 00pa30BaTENbHBIA CTaHIAPT OCHOBHOI'O 00IEro oOpa3oBaHUs,
YTBEPKACHHBIN NpHKa3oM MuHuctepcTBa oOpasoBanus U Hayku Poccuiickoit denepanun ot 17 nexadps
2010 . Ne 1897;

TpeboBaHusi K OCHAIIEHHIO 00pa3zoBaTEILHOTO IPOIECCa B COOTBETCTBHM C COJAEpKATEIbHBIM
HATOJHEHUEM YYEOHBIX MpPEeaMeTOB (elepaabHOro KOMIIOHEHTa TOCYAapCTBEHHOTO0 00pa3oBaTENbHOTO
CTaHJapTa, YTBEPKAEHHBIN NMpukazoM MuHHcTepcTBa 00pa3zoBaHusi U Hayku Poccuiickoit denepauuu ot
4.12.2010 r. Ne986;

CanlluH, 2.4.2.2821-10 «CaHuTapHO - DSHUAEMHOJIOTHMYECKHE TpeOOBaHUS K YCIOBUSM U
opranuzanu oOy4eHHs B O0OLIE00pa30BaTENbHBIX YUPEXKACHUSX, YTBEPXKACHHBIE I1OCTAHOBIEHUEM
['maBHOTO rocynapcTBeHHOro canutapHoro Bpada P® ot 29.12.2010r. Nel189».
3aHATHS TPOBOJATCS UHINBUyaJIbHbIE U TPYIIIIOBBIE.

3agaum nporpaMmbl BHEYPOUHOH AESTEIBHOCTH 110 XUMUHU:

OCBOCHME BRKHEHIIINX 3HAHUN 00 OCHOBHBIX MOHATUSAX U 3aKOHAX XUMHH, XUMHUYECKON CUMBOJIIHUKE;

OBJIaJICHUE YMEHMSIMH HAOJIOJIaTh XUMHUYECKHE SIBJICHUS, MPOBOAUTh XMMHUYECKUN 3KCIEPUMEHT,
MIPOBOJIUTH PAcYEThl HA OCHOBE XMMHUYECKHX (POPMYII BEIIECTB M YPaBHEHUH XMMUYECKUX PEaKIuii;



pa3BUTHE [TO3HABATEIBHBIX HHTEPECOB U MHTEIUICKTYaIbHbBIX CIOCOOHOCTEH B Mpoliecce MPOBEACHHUS
XMMHUYECKOT0 HKCIIEPUMEHTA, CAMOCTOSATENILHOTO IPHOOPETEHNSI 3HAHUI B COOTBETCTBUH C BO3HUKAIOIUMHU
KU3HEHHBIMU OTPEOHOCTIIMH;

BOCIIUTAHME OTHOLIEHUS K XHUMUM Kak K OJHOMY U3 (yHIaMEHTaJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY OOIICUeIOBEUECKON KYIbTYphl, IPUMEHEHHUE MOJYYSHHBIX 3HAHUNA U YMEHHH
JUISL ICIIOJIB30BAHUS B HECTAHIAPTHON CUTYaLUH.

Inanupyembie pe3yabTaThl

Ha 3ansatusx BHEYpO4HOH nesitensHOCTH «Mup XUMUUY 00ydaromuecs: JONOJIHAT CBOM 3HAHUS IO
XHMHH, MOBBICST CBOH YPOBEHb TEOPETHYECKOW M IKCICPHMEHTAIBHOW IMOATOTOBKH. 3aHSATHS IPH3BAHBI
npoOyIUTh y y4YalIuXcs MHTEPEC K XMMUYECKOW HayKH, CTUMYJIHMPOBATH JajbHEHIIee U3y4eHUE XHUMUHU.
Xumuueckue 3HaHUs, cHOPMUPOBAHHBIC HA BHEYPOUHBIX 3aHATHUSX, IIOMOTYT O0YYaAIOIIMMCS B OATOTOBKE
K 9K3aMEHY 110 XUMHUH U B JAJIbHEHIIIEM OCO3HAHHO BHIOpATh HANPaBICHUE MPOQHUILHOTO 00YICHHUS.

IIpeqMeTHBIMH pPe3yJIbTaTAMH OCBOCHUS IPOIPAMMBI SIBJISIOTCS:

- B MO3HaBaTEJbHON cdepe: OMUCHIBATH JEMOHCTPAI[MOHHBIE M CAMOCTOSTEIIBLHO IPOBEICHHBIC
IKCIIEPUMEHTBI, MCIOJIb3Yys ISl 3TOrO PYCCKHH SI3bIK M S3bIK XMMHH; HAONIOAATh IEMOHCTPHPYEMbIC U
CaMOCTOATCIIbHO IIPOBOJAUMBIC OIIBIThI, XUMHWYCCKUEC PCAKINH, ITPOTCKAIOIINE B [IPUPOAC U B 6BITy;

- B IICHHOCTHO-OPUCHTALMOHHOW Cepe: CTPOUTh CBOE MOBEICHUE B COOTBETCTBHU C MPUHIUIIAMH
Oepe’KHOTO OTHOLIEHHS K IPUPO/IE;

- B TPYIOBO# cdepe: MIAaHUPOBATh U OCYIICCTBISATh CAMOCTOSITEIIFHYIO pabOTy MO HOBTOPEHHUIO U
OCBOCHHUIO TeOpCTquCKOﬁ 4YaCTH, IIaHUPOBATH W MPOBOJAUTH XUMHUYECKUH SKCIICPUMCHT, HCIIOJIb30BAThH
BEI[ECTBA B COOTBETCTBHHU C UX NMPEAHA3HAYCHHEM U CBOWCTBAMH;

- B chepe 0€30MaCHOCTH KHU3HEACATCIBLHOCTU: OKa3bIBATh MEPBYIO MOMOIIb NPH OTPABICHHUSX,
0’KOTax M JIPYTHX TPaBMax, CBSI3aHHBIX C BEIICCTBAMHU U JIAOOPATOPHBIM 000PYI0BAHHEM.

JIMYHOCTHBEIMH pe3yiabTaTaMU ABJISAIOTCA:

- B IICHHOCTHO-OPUEHTAIIMOHHOH c(epe — UyBCTBO TOPJIOCTH 38 POCCUHCKYIO HAayKy, OTHOIICHHE K
TPYAY, HEeIeYCTPEMICHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA,;

- B TPYyHOBOW cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JAanbHeimeid oOpa3oBaTeIbHOM
TPaeKTOPHUH;

- B TI03HABAaTENIFHOW cdepe: MOTHBAIMS YYEHUS, YMEHHE YIpaBIATh CBOEH IO3HABAaTENbHOU
JeSATEITbHOCTH.

MeTanpeaMeTHBIMHU PE3yIbTaTaMU SBIISIOTCS:

- BIAJICHUE YHUBEPCAIBHBIMH €CTECTBCHHO-HAYYHBIMH CIIOCOOaMH JIESTEIBHOCTU: HAOJIIOJICHUE,
U3MepeHHe, SKCIIEPUMEHT, yueOHOe UCCIIeI0BaHuUE;

- YMCHHEC I'CHCPUPOBATH UACHU, OIPCACTIATE CPEACTBA, HGO6XOI[I/IMBI€ JJI UX peain3aliiu,

- YMEHHE OIpEeICATh LEeNU M 3adadyd JCATeIIHOCTH, BBIOMPATh CPEICTBA pEANM3allMHd EeTd U
IMPUMCEHATH UX HA IIPAKTUKE]

- UCTIOJIb30BATh PA3IMYHBIC HCTOYHUKH JUTS TIOTYYSHHSI XUMUYECKON HH(OPMAIIHH.

OcBoeHue mnporpaMMbl BHEYPOYHOH [esITeIbHOCTH O0YYAIOIIMMHCH MO3BOJIUT MNOJYYHTH
cjleayolue pe3yabTaThl:

B cdepe pa3BuTHs TMYHOCTHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBHI B paMKax:

1. KorHUTHBHOTO KOMIOHEHTa Oyn1yT cpOPMHUPOBAHBI:

- OCHOBBI COIIMAJIbHO-KPUTUYECKOTO MBIIUICHUS, OPUEHTALUs B OCOOCHHOCTSAX COLMAIBbHBIX
OTHOIIICHUH W B3aMMOICHCTBH;

- DKOJIOTMYECKOE CO3HAHME, TPU3HAHUE BBICOKOM LIEHHOCTH ’KU3HH BO BCEX €€ MPOSIBICHUAX; IPABUI
MOBE/ICHUS B YPE3BBIYAIHBIX CUTYALIHSIX.

2. lIeHHOCTHOT'O U YMOIIMOHAILHOTO KOMIIOHEHTOB OyieT chopMupoBaHa:

- TOTPEeOHOCTh B CAMOBBIPAXKEHNUHU M CAMOPEATN3aLMH, COLUAILHOM IIPU3HAHUM.

3. JlesTenbHOCTHOTO KOMIIOHEHTa OyIyT C(OPMHUPOBAHBI:



- YMEHME BECTU AUAJIOT HA OCHOBE PABHOIPABHBIX OTHOUIEHUM U B3aMMHOI'O YBA)KEHUS U NPUHATUS;

-  YCTOMYMBBIM TIO3HABAaTEIbHBI WHTEPEC M CTAHOBJICHHE CMBICI000pasyromiei  (QyHKIHN
[I03HABATEJILHOI'O MOTHUBA;

- TOTOBHOCTbH BBIOOpA MPOPUILHOTO OOpa30BaHMUSI.

2. Obyuaronuiicst HOTYYUTh BO3MOXHOCTb I ((OPMUPOBAHUS:

- BBIPAKEHHOM yCTONYMBOM yueOHO-103HABATEIbHON MOTHUBALIMY U UHTEpECa K YUCHHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTAHHIO.

B cdepe pazButus peryiasTUBHBIX YHUBEPCAIBHBIX YUEOHBIX IEHCTBUIN 00yUarouuiics

1. Hayuurcs:

- LeJIeNOoIaraHuio, BKJIIOYasi MOCTAHOBKY HOBBIX I€Jel, mpeoOpa3oBaHue MPAKTUYECKOW 3a/laud B
[103HABATENbHYIO;

- CaMOCTOSITEIbHO AHAJIM3UPOBATH YCIOBHS JIOCTHUKEHHUS LEIM Ha OCHOBE Yy4ye€Ta BBIJCICHHBIX
YUUTENIEM OPUEHTHPOB JICHCTBUS B HOBOM YU€OHOM MaTepuae;

- INTAHUPOBATh MIYTH TOCTUKEHUS LENEH.

2. Ilony4nTh BO3MOXKHOCTh HAYUUTHCS:

- CaMOCTOSITEIbHO CTaBUTh HOBbIE yUeOHbIC IIENIN U 3a/1a4H;

- [pU IUIAHUPOBAHUU JIOCTHIKEHUS LEJIed CaMOCTOSITEIbHO M aJ€KBATHO YYWUTHIBaTh YCJIOBUS U
CpelICTBa UX JOCTHXKECHHUS.

B cdepe pa3BuTHsS KOMMYHHKAaTUBHBIX YHUBEPCAJIbHBIX yUEOHBIX IEHCTBHI 00yUYarOmUics

1. Hayuurcs:

- aJICKBAaTHO UCII0JIb30BATh PeUb IS IIJIAHUPOBAHUS U PETYJIALUU CBOEH J1€ATENbHOCTH;

- aJIEKBaTHO UCIIOJb30BATh PEUYEBbIE CPEACTBA JJIsI PEUICHUS PA3IMUYHBIX KOMMYHHKAaTUBHBIX 3a/1a4;
BJIa/IETh YCTHOM U MHUCbMEHHOM peublo; CTPOUTh MOHOJIOTUYECKOE KOHTEKCTHOE BBICKA3bIBAaHUE;

- OpPraHU30BBIBATH U MJIAHUPOBATh YU€OHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- UHTETPUPOBATHCA B TPYNIy CBEPCTHUKOB U CTPOUTH NPOAYKTUBHOE B3aUMOJEHUCTBUE CO
CBEPCTHUKAMM U B3POCIIBIMHU.

2. [lony4nTh BO3MOXKHOCTh HAYYUTHCS:

- OpaTh Ha ce0s1 MHULIMATUBY B OpraHU3allui COBMECTHOT'O JIEHCTBHS;

- OKa3blBaTh MOJACPKKY M COJIEHUCTBHE TE€M, OT KOO 3aBHCHUT JOCTH)KEHUE L€ B COBMECTHOMU
JESATEIIBHOCTH.

B cdepe pazButus no3HaBaTeIbHBIX YHUBEPCATbHBIX YUE€OHBIX AEHCTBUI oOyuarommiics

1. Hayuurcs:

- OCHOBaM peaJIu3alliy IPOEKTHO-UCCIIEA0BATENBCKON ACATEIBHOCTH;

- IPOBOJUTH HAOIIOACHUS U SKCIIEPUMEHT MOJ1 PYKOBOJICTBOM YUHUTEIS;

- OCYLIECTBIATh PACHIMPEHHBIH MOMCK MHPOPMALMU C HCIOJIB30BAHUEM PECYpCOB OHOIMOTEK U
NHrepHera.

2. IlonydnTt BO3MOKHOCTh HAYUUTHCS:

- CTaBUTh IPO0OJIEMy, apryMEHTUPOBATh €€ aKTyaJIbHOCTb;

- CaMOCTOSITENIbHO MPOBOJMTH HCCIEIOBAHUS HAa OCHOBE NPUMEHEHMS METOJOB HAOMIONEHUS U
JKCIIEpPUMEHTA;

- BBIJIBUT'aTh TUIIOTE3bI O CBA35X U 3aKOHOMEPHOCTAX IIPOLIECCOB;

- OpPraHU30BaTh MCCIEA0BAHUE C LIEIBIO IPOBEPKU TMIIOTESHI;

- IeJlaTh YMO3AKJIIOYEHUs U BBIBOJbI HA OCHOBE apryMEHTalUU.

Coaep:xaHnue NporpaMmai.
Paznen 1. «Mup xumum» — TEOPETHUECKUH MaTepHal MO0 HEOPraHMYECKOH XMMHUU MU IEPBOHAYAJIbHBIM

MPEJACTaBACHUSIM [0 OPraHWYECKOH XHMHH, METOJHMKA PEIICHUS 3aJaHdil pa3HOrO YPOBHS CIOXHOCTH —
30u.



Crpoenune atoma. CTpoeHHUE 3IEKTPOHHBIX 000104ek aToMOB 1epBbix 20 snementoB [ICXD

[lepuoauueckuii 3aKOH U MEpUOIAYECKas CUCTEMA XUMHUUYECKUX AnemMeHToB [[.M. Menaeneena

CrpoeHue Mosekya. XuMUYEcKash CBsI3b: KOBAJEHTHAass (HENOJspHAas, IOJspHAas), HOHHas,
MeTaJlJTN4ecKas.

BanienTHOCTH XUMUYECKUX AJIEMEHTOB. CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB.

[Ipocteie u cioxHbie BemecTBa. OCHOBHBIE KJacChl HEOPraHUYECKUX coequHeHuil. HomeHnkiarypa
HEOPraHUYECKUX COCIMHEHUN.

XuMuyeckasi peakuus. YCIOBHS W NPU3HAKK MPOTEKAHHUS XMMUYECKUX peakiuil. XuMUYecKHue
ypaBHEHHUS. 3aKOH COXPAaHEHUsI MaCChl BEIIECTB.

Knaccudukanus XUMHYECKHX peakUMid IO pPa3IuyHbIM MpU3HAKaM: KOJIMYECTBY M COCTaBY
HUCXOJHBIX M TIONYYEHHBIX BELIECTB; W3MEHEHUIO CTENEHEH OKHUCICHUS XUMHUYECKUX HIIEMEHTOB,
MOTJIOLIECHUIO Y BBIJCJIICHUIO SHEPTUU.

Brrunciienne MaccoBoil 10JIM XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE.

DNEKTPOIUTHl U HEINEKTPOIUThl. KaTHOHBI M aHMOHBI. DJIEKTPOIUTUYECKAsT TUCCOLUALNS KUCIIOT,
1iesnouei, coueu (CpeIHux)

Peakunu noHHOro 0OMeHa 1 YCIIOBUS UX OCYIIECTBIICHUS.

XVWMHUYECKUE CBOWCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XYMHYECKUE CBOWCTBA OCHOBAHUMN U KUCIOT.

XuMHYeCcKue CBOMCTBA aM(POTEPHBIX THAPOKCHUIOB.

XUMHYECKUE CBOWCTBA COJel (CPeIHUX )

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB: TAJIOTEHOB, KUCIOPO/a, CEPHI.

XUMHYECKUE CBOWCTBA MPOCTHIX BEIIECTB HEMETAIJIOB: a30Ta, pocdopa, yriaepoaa, KpeMHHUS

Uucteie BemecTBa U cMmecu. [IpaBuia Oe3omacHO pabOThI B IMIKOIBHON Jaboparopun. UernmoBek B
MUPE BEIIECTB.

OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC peakiiu. OKUCIUTENb U BOCCTAHOBUTEIT.

Brruncnenre MaccoBOi 10N pacCTBOPEHHOTO BEIIECTBA B pacTBOpE. BhIUKCIEHUS 110 XUMHUECKOMY
YpaBHEHUIO.

PacuérHble 3a1aun: BEIYMCIEHHE MACCOBOM JI0JIM XMMHUYECKOTO 3JIEMEHTA B BEIIECTBE, BHIYUCICHUS
0 XUMHYECKOMY YPaBHEHUIO C UCIIOJIb30BAaHUEM MaCCOBOM JOJIM PACTBOPEHHOTO BEILIECTBA B PACTBOPE.

B3anmocBs3b pa3NnuyHBIX KJIACCOB HEOPTaHUYECKUX BEIECTB. Peakiinm HOoHHOTO 0OMeHa.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: MICIIOYHBIX, IIIEJIOYHO3EMENBHBIX, MATHUS U UX
COEIMHEHMI, JKEeJIe3a U €ro COSAMHEHUH, AIFOMUHUS, €r0 COSTMHEHUH.

Ormpezenienne XapakTepa Cpeabl PAcTBOPOB KHUCIOT M MIEJOYEH C TMOMOIIBI0 HHIMKATOPOB.
KauectBenHbie peakinu Ha anuoHb! B pactBope (CI, Br, I, 52', 5032', 5042', NO;3 ", PO,y 3', CO3 2',

Si0; %)

KauecTBeHHble peakiuu Ha KaTHOHBI B pacTBope (NH4 " Na', KT, Ca2+, Mgz+, Fe2+, F63+, A|3+, Cu2+,
Zn2+)

[Tomyuenue Ta3000pa3HbIX BemlecTB. KadecTBeHHbIE peakIMH Ha Tra3000pa3Hble BeIIeCcTBa
(kucmopod, BOJIOPOI, YIVIEKHUCIIBINA ra3, aMMHAK )

[lepBoHayanbHble CBEACHHS OO0 OpPraHMYECKUX BEIIECTBAX: MPEACTbHBIX U HEMpeIeIbHBIX
yriieBoJIopoaax (Merane, dTaHe, STUIICHE, allETUIICHE)

[lepBoHavanbHbIe CBeJEHUS 00 OpPraHMYECKHX BEIIEeCTBaX: CHUPTAax (METaHOJNe, JTaHOIE,
TJIMIIEPUHE), KAPOOHOBBIX KUCIOTAX (MYpagbuHol, YKCyCHON, CTEAPUHOBOM).

buonorudeckn BaKHbIE BEIIECTBA: OCTKU, )KHUPHI, YTIEBOIBI.

Paznen Brimrowaer paboTy 10 TPEHHUPOBOYHBIM 3aJaHUSAM JUISI ONpPEAENIEeHHUS TOTOBHOCTH
IIKOJIBHUKOB K 3K3aMEHY [0 TOMY WM MHOMY pa3/ie]ly C MOCJIENYIOIIUM aHaJIM30M U METOAMYECKUMU
PEKOMEHIAITUSIMH.

Paznen 2. BeimonHeHne MPOEKTHO-UCCIEA0BATENbCKUX PaboT. — 44
Paznen BritouaeT paboTy oOydaromuxcs Mo BEIOpaHHBIM TeMaM MPOEKTa 10 XUMHUH, KOHCYIbTalluH
YUUTEIS.



KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

i | i | Tema 3ansaTus
n/m | ara mo | ata o
Ia"Hy | ¢paxkry

1 Crtpoenue atoma. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB MepBBIX 20
anemenToB [ICXD. Ilepuoanueckuii 3aK0H U IEPUOAUYECKAST CUCTEMA
xumuueckux dyemenToB .M. MengeneeBa

2 CrtpoeHue MosieKysl. XuMu4ecKast CBsI3b: KOBaJIE€HTHAsI (HENOJIsIpHasl,
NOJIIpHAsi), MOHHASI, METAJIJINYeCcKast

3 BanenTHOCTh XMMHUECKUX 371€eMEHTOB. CTENEHb OKUCIIEHUS XUMHUYECKUX
JJIEMEHTOB.

4 ITpocTeie u cioxkHble BemecTBa. OCHOBHBIE KJIaCChl HEOPraHUYECKUX
coenuHeHnil. HomMeHkIaTypa HeopraHmueCKUX COeTUHEHHI.

S) Boruncienne MaccoBoil 10J11 XMMHUECKOT'O JIEMEHTA B BEILIECTBE.

6 XuMuyeckasi peakius. Y CI0BUS U PU3HAKU MPOTEKAHUS XUMUYECKUX
peakiuii. XUMHUYEeCKHEe YpaBHEHUS. 3aKOH COXPAHECHHS MacChl BEIIIECTB.

7 Knaccugukaius XuMHUECKUX Peakuii 0 pa3IMYHBIM IPU3HAKAM:
KOJIMYECTBY U COCTABY MCXO/HBIX U MOJYyYEHHBIX BEIIECTB; NU3MEHEHUIO
CTENEHEW OKUCIEHUSI XUMHUUECKUX 3JIEMEHTOB, MOTJIOLUICHUIO U BBIJICIICHUIO
SHEPTUHU.

8 OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCINUTENb U
BOCCTaHOBUTEIb

9 OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuu. OKUCINUTENb U
BOCCTaHOBUTEIb

10 ONEKTPOIUTHI U HEITIEKTPOIUTHI. KaTHOHBI 1 aHMOHBI. DJIEKTPOIUTHYECKAS
JIMCCOIMALIMS KUCIIOT, 11esIoueH, coieil (CpeHHX )

11 Peaxiiuu nonHoro oOMeHa 1 yclioBUs UX ocyliecTBiaeHus Padora
00yYaroImuxcst Mo BEIOPAHHBIM TEMaM MPOEKTa, KOHCYJIbTAIlMH YUUTEIs.

12 Peaxiiuu nonHoro oOMeHa 1 yclioBus uX ocyiiectsienus Pabora
00yYaromuxcst Mo BEIOPAaHHBIM TEMaM MPOEKTa, KOHCYJIbTAIlMH YYUTEIs.

13 XuMuyeckue cBoicTBa KMcaoT. Pabora oOyyaronuxcs 1o BbIOpaHHbIM TEMaM
IPOEKTa, KOHCYJIbTAIlMH YUUTEJIs.

14 XuMHUecKue cBOiCTBa OCHOBaHMN. PaboTa o0yyaromuxcs 1o BeIOpaHHBIM
TE€MaM MPOEKTa, KOHCYJIbTAllUU YUUTES.

15 XUMHUECKUE CBOICTBA OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX.
Pabora oOyuaromuxcst 1o BBIOPaHHBIM Te€MaM MIPOEKTa, KOHCYIbTAllUH
yUUTeNs.

16 XuMuyeckue cBoricTBa aM(oTepHBIX THApOKcH10B.PaboTa 0Oydaromuxcs o
BbIOPAHHBIM TEMaM MPOEKTA, KOHCYJIbTAIIUU YUUTEJSL.

17 XuMHYecKkue cBoicTBa coiel (cpeaHux). B3auMocBs3b pa3IuyHbIX KJIaccoB
HEOPraHUYECKUX BEILECTB.

18 XUMHUYECKUE CBOMCTBA MPOCTHIX BENIECTB HEMETAJIJIOB: TaJIOT€HOB.

19 XVMMHYECKNE CBOWCTBA MPOCTHIX BEIIECTB HEMETAJJIOB: KUCIOPOJA, CEPBI.

20 XHWMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJIOB: a30Ta, (hocdopa.

21 XVMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB HEMETAIJIOB: YIIIepoa, KpeMHUs

22 Brruncnenne MaccoBoil 10J1M paCTBOPEHHOTO BEIIECTBA B PACTBOPE.

Brrumncienns mo XuMu4ueckoMy ypaBHeHHIO PacuéTHble 3a1aun: BEIUMCIIEHUE
MacCOBOM J0JM XMMHYECKOTO 3JIEMEHTA B BEIIECTBE, BBIYUCICHUS 110
XUMHYECKOMY YPaBHEHHIO C UCIIOJIb30BAHUEM MAcCCOBOM J0JIH PaCTBOPEHHOTO
BEIIIECTBA B paCTBOPE
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23

XUMHYECKHUE CBOMCTBA MIECJIOYHBIX METAJUIOB U NX COCIUHEHUN.

24

XHUMHUYECKHE CBOMCTBA IIEJIOYHO3EMENILHBIX METAII0B, MArHUS U X
COCTUHEHUN.

25

XUMHYECKHE CBOMCTBA KeJie3a U €ro COSAUHCHUN

26

XUMHAYECKHE CBOMCTBA AJTIOMUHUSI U €r0 COeIUHEHNN

27

Omnpenenenne xapakrepa cpeabl paCTBOPOB KUCIIOT U IIEJI0YEH ¢ TOMOIIBIO
uHankaropo. KayectBennsle peakiinu Ha annoHbl B pactBope (Cl, Br, I, SZ‘,
S05%, SO, NO3 ~, PO, ¥, CO;3 %, Si0; )

28

KadectBennsle peaknuu Ha KaTHOHBI B pacTtBope (NH4 * Na*, K*, ca®, Mgz+,
Fe?* Fe®" AI**, Cu?*, Zn®).

29

[Tomryuenue razoo0pa3Hbix BeulecTB. KauecTBeHHBIE peakIuu Ha
ra3oo0pa3Hble BemecTBa (KUCIOpOI, BOJOPO/, YIIIEKHUCIBIN ra3, aMMHaK)
Pabora oOyuaromuxcst o BBIOpPaHHBIM TeMaM MPOEKTa, KOHCYIbTAllUH
YUUTEISL.

30

[Tony4yenue ra3000pa3HbIX BemecTB. KadecTBeHHBIE peakiuy Ha
ra3oo0pa3HbIe BelecTBa (KUCIOPO, BOIOPOI, YTICKHUCIIbIHA Ia3, aMMHUAK)
Pabota oOyuaromuxcs no BbIOpaHHBIM TEMaM IIPOEKTa, KOHCYJIbTal[UU
YUHUTEIS.

31

HepBOHaqaanme CBCIACHUA 00 OpraHM4Y€CKUX BCHICCTBAX: NPCACIbHBIX U
HCIIPCACIIbHBIX YIJICBOAOPOAAX (MeTaHe, 9TAaHC, OTHJICHC, aHeTI/IHCHC)

32

[lepBoHayanpHBIC CBEIEHUS 00 OPraHUYECKHUX BEIECTBAX: CIIUPTaX
(MeTaHoIe, 3TaHOJIe, TTUIEpUHE), KAPOOHOBBIX KUCIOTaX (MYpA8bUHOLL,
YKCYCHOM, CTEapUHOBOM ).

33

buonorunyecku BaxkHbIC BCIICCTBA: 6CJ'IKI/I, JKUPBI, YTJICBOJBL. Pa6oTa
06yqa101m/1xca 1o BI)I6paHHI)IM TCMaM IIPOCKTA, KOHCYJIbTAllUU YIHUTCJIA.

34

38.H_II/ITa ITPOCKTOB

Y4eOHO-MeToANYeCKoe H MaTePHAJIbHO-TEXHHYECKOe o0ecnedeHue
Mamepuanvro-mexuuyeckue. J1Jig MOJHON pealn3allud JaHHON IMPOrpaMMbl UCHOJIB3YeTCs] KAOMHET

XMMHU C COOTBETCTBYIOUIMM obOopynoBanueM u MeOenbto. TCO: KOMIbIOTEp, 3BYKOBBIE KOJOHKH,
MYJIbTUMEAUNHBIN TPOEKTOP, MHOTO()YHKIIMOHAJIBHBIN IPUHTEP, UHTEPAKTUBHAS JOCKA, MOOUIIbHBIN KJacc

Memoouueckue. [Ins ~ obecriedeHust  pabOThI  HUMEIOTCS  BCE  HEOOXOAMMBIE  METOJUKH,

COOTBETCTBYIOIIHME TPeOOBaHMAM (eaepaTIbHOTO KOMIIOHEHTAa CTaHIapTOB OO0IIe00pa30BaTEeIbHBIX IIKOJ,
HOpMaTuBHas AokyMeHTanus mo Th, HeoOxoanMas yueOHas ¥ o3HaBaTeNbHAs TUTEpaTypa.

Kaoposvie. PaboTy c ydamummuicsi BO3TJIABISICT NPEMOJaBaTelb XUMHH, PaOOTalOmUi B TECHOM

COTPY/IHUYECTBE C JPYTUMH IM€JaroraMy IIKOJbl (yYUTENsIMH HWHPOPMATUKH, reorpaduu, (GU3UKH,
OMOJIOTHH).
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