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TlosicHuTEIBLHASA 3aIMCKA

[Iporpamma «3a cTpaHuaMu ydeOHHMKAa XUMHHM» MpeHa3HaYeHa Juis oOyuaromuxcs 9 kiacca,
IUTAHUPYIOIIMX B ajbHEHIIeM N3ydeHne XUMHUU Ha TPO(UILHOM YpOBHE.

Lenp naHHOrO Kypca — MOArOTOBKA M MOJJEP>KKa BBITYCKHUKOB 9 Kilacca LIKOJbI, MTOMOIIb B
MIPEOJIOJICHUN KOTHUTUBHBIX, JIMUHOCTHBIX U MPOLIECCYATbHBIX TPYIHOCTEH.

Pe3ynpTaToM COBMECTHOH NesATENbHOCTH OOydaromuxcs 9 kiacca W meparora OyIayT SIBISTHCS
pe3yJbTaThl IPOOHOTO TECTUPOBAHUS O MPEAMETY XUMHUSI.

B coorBerctBuM ¢ TpeboBanusMu DeneparbHOr0 rocyIapcTBEHHOIO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO OOIIero oOpa30BaHHS BO3HHKIA HEOOXOIUMOCTH B pa3pabOTKe MpOTpamMBbl,
MO3BOJIAIONICH PACIIUPUTh W YIUIYOMTh CBOM 3HaHUS TI0 XUMHH, C()OPMHpPOBATH HABBIKH
MCCJIEI0BATENIbCKON J1E€ATEIbHOCTH.

AKmyanbHocmp TIPOTPAMMBI CBsI3aHA C BO3MOXKHOCTBIO OOy4aromierocsi BeIOpaTh MPpO(UIbHBIM
npeAMeT OO0yuYeHHUs B CTapIIMX KJaccax WM W3MEHUTh CBOMl BBIOOp. Tpebyercs oOT oOyuarommxcs
MHOTUX 3HAHWHA U TIOHSITHHA HE TOJHKO B O0JIACTH HEOPraHWYECCKOW XMMHH, HO U OPTraHMYECKOH XUMUU;
BJIAJECTh IPAKTUYECKMMH HABBIKAMM M YMEThb IPUMEHATh HMX B JAPYrOM CUTyaluu. 3aHATUS 110
BHEYPOUYHOI JESATENIbHOCTU MpEeAHa3HAYEHBbl Il TEOPETUYECKOM U NPAKTUYECKON IMOMOIIM. 3aHATHUSA
OPUEHTHPOBAHBI Ha MOBTOPEHUE, CUCTEMATHU3ALMIO M YIIIYOJICHHOE M3y4YeHHE Kypca XUMHH OCHOBHOM
IIKOJIBI, KOTOPBIE BBIOUPAIOT XUMHIO ISl JajbHEHIero ooy4deHus: B mpoduie. 3aHATHs 1O POrpamMme
BHEYPOUHOI JIeATEIHHOCTH MOMOTYT PEAIM30BaTh 00YYaIOIIUMCS TPOEKTHI IO BEIOPAaHHBIM TEMaM.

Hoeu3noii 1anHO NpOrpaMMbl SIBIIIETCA TO, YTO B OCHOBE JIEKUT CHUCTEMHO-JEATEIbHOCTHBIN
MOIXO0/, KOTOPBIM CO3JJa€T OCHOBY JIJISl CAMOCTOSITEILHOTO YCIIEIIHOTO YCBOCHHS 00YJarONUMHUCS HOBBIX
3HAHUHW, yYMEHHM, KOMIETEHIMW, BUJIOB W CIIOCOOOB JEATEILHOCTH M OOECIeYHMBaeT COOTBETCTBHUE
JESTENIbHOCTH OOydaroluXxcsi UX BO3pacTy U HMHAWBHIYATbHBIM OCOOCHHOCTSM. OMOIMOHATBHOE
NEepeXUBAaHUE MPOLECCa OTKPBITUSL SBISETCS OCHOBOM MOTHBAIMM K 3HAHUSAM, CTUMYJSATOPOM CaMoOi
YMCTBEHHOW JIE€ATEILHOCTH B  JIOCTM)KCHUH I€JIeH JTUYHOCTHOTO, COLMAIBHOTO M TO3HABATEIHHOTO
pa3BUTHS 00YYAIOIIHXCS.

I]enw iporpaMmel:

- MOArOTOBKAa M TMOJJEp>KKa BBIMIYCKHMKOB 9 Kjacca MIKOJbI, MOMOIIb B IPEOJOJICHUH
KOTHUTHUBHBIX, TMYHOCTHBIX U MPOIECCYATbHBIX TPYAHOCTEH B IEPUOJT YIEOBbI.

3aoauu nporpamMmbl IO XUMHH:

OCBOCHHE BAKHEWIINX 3HAHUW OO0 OCHOBHBIX TOHSATHUSAX W 3aKOHAX XWMHH, XHMHYECKOU
CHUMBOJIMKE;

OBJIaJICHHE YMEHHSIMH HaOIIOAaTh XUMHUECKUE SBJICHHS, IPOBOJUTh XUMHUUECKHIA SKCIIEPUMEHT,

MIPOBOAUTH Pacu€Thl HA OCHOBE XUMUYECKUX (POPMYIT BEIIECTB U YPaBHEHUI XUMHUYECKUX PEaKIIHii;



Pa3BUTHUEC TIO3HABATCIBHBIX HMHTCPECOB W HHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
MPOBCACHUA XUMHUYCCKOI'0 3KCIICPUMCHTA, CAMOCTOATCIBHOI'O HpI/IO6peTeHI/ISI 3HAHUI B COOTBETCTBHUU C
BO3HHKAOIIKUMH XU3HCHHBIMU HOTpe6HOCT$IMI/I;

BOCIIMTAHUE OTHOMICHHMA K XHMHHM KaK K OJHOMY U3 (bYHI[aMeHTaJ'II)HBIX KOMIIOHCHTOB
€CTCCTBO3HAHHA MW JJICMCHTY 06HI€LICJ'IOB6LIGCKOI71 KYJIbTYPBI; HNPHUMCHCHUEC II0JYUCHHBIX 3HaHUM |

YMGHI/Iﬁ JJIA UCITOJIB30BaHUA B HeCTaHﬂapTHOﬁ CUTyalluu.

Il1anupyemsle pe3yabTaThI

Ha 3amsartusax oOydarommecss AOMONHAT CBOM 3HAHUS 10 XHWMHH, TOBBICAT CBOH ypOBEHb
TEOPETUIECKON U IKCIIEPUMEHTATHHON MOATOTOBKU. 3aHITHS PU3BAHBI MPOOYANUTh Y YHAIIUXCS HHTEPEC
K XMMHUYECKOM HAayKH, CTUMYJUPOBAaTh JaJbHEWINEE H3y4YEHHE XHMHHM. XHMHUYECKHE 3HaHUA,
cOopMUpOBaHHBIE Ha BHEYPOUHBIX 3aHATHUSAX, MMOMOTYT OOYYalOMIMMCS B MOATOTOBKE K JK3aMEHY IO
XMMHH U B JaJbHEUIIIEM OCO3HAHHO BHIOPATh HANPaBICHUE MPOPHILHOTO 00ydeHUSI.

IIpeaMeTHBIMU pe3yJabTATAMM OCBOCHUS IIPOTPAMMBI SIBIISIFOTCS:

- B TO3HABaTeNbHOU c(epe: OMHMCHIBATH JEMOHCTPAIIMOHHBIE M CAMOCTOSTENHLHO IMPOBEIACHHBIC
9KCIIEPUMEHTBI, UCTIONB3YS JUIS 3TOTO PYCCKUH SA3BIK M SI3BIK XMMHH; HAONIOJAaTh JEMOHCTPUPYEMBIE U
CaMOCTOSATENIFHO IIPOBOIUMBIE OIIBITHI, XHMHUYECKHE PEAKIINH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

- B IEGHHOCTHO-OPHEHTAIIMOHHOH Cepe: CTPOUTH CBOE MOBEACHNE B COOTBETCTBUH C IPUHIIUIAMHA
OepeHOro OTHOUIEHMSI K IPUPO/IE;

- B TPYJI0BOH cdepe: MIaHUPOBATh U OCYIIECTBIISATh CAMOCTOSATENBHYIO pabOTy MO MOBTOPEHUIO U
OCBOCHMIO TEOPETUYECKOH YacTH, MIAHUPOBATh U MPOBOJUTH XMMHUUYECKHH IKCIIEPUMEHT; MCIIOJIb30BaTh
BCIICCTBA B COOTBECTCTBHUH C UX NPCAHASHAUYCHUCM U CBOﬁCTBaMH;

- B cdepe 0E30MaCHOCTH KHU3HENEATSTHHOCTH: OKa3bIBaTh MEPBYIO TOMOIIL TPU OTPABJICHUSX,
0’KOTax U JIPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U JJaOOPaTOPHBIM 000PY/JOBAHUEM.

JINYHOCTHBIMH pPe3yJIbTaTaMM SBIISIOTCS:

- B IICHHOCTHO-OPUEHTAIIHOHHON cepe — UyBCTBO TOPJOCTH 33 POCCUICKYIO HayKy, OTHOIIICHUE K
TPYy.y, IEIeyCTPEMIEHHOCTh, CAMOKOHTPOJIb M CAMOOIICHKA;

- B TpPYyIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JaybHeifielt oOpa3oBaTenbHOU
TPaeKTOpHUH;

- B IIO3HaBaTeNbHOU cdepe: MOTHUBAIUSA YYEHHs, YMEHHE YIpPaBJATh CBOCH MMO3HAaBaTEIbHOU
NeSITETTHHOCTH.

MeTanpeaMeTHbIMHU pe3yabTaTAMM SBISIOTCS:

- BJIaJICHUE YHMBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOaMM JIEATEIbHOCTH: HaOII0AeHuE,
U3MEpEHNE, YIKCIIEPUMEHT, YUeOHOE HCCIIE0BaHHUE;

- YMEHHE T€HEPUPOBATH UJICH, OTIPENICTISATh CPEICTBA, HEOOXOIUMBIE JIJIS UX peaTu3alliy;



- YMEHHE OMNpENeIsITh e U 3aJa4yd JAesATEIbHOCTH, BHIOMpATh CPEICTBA peau3aiiu Ienu 1
MPUMEHSTH UX Ha IPAKTHKE;

- UCIIOJIb30BATh PA3JIMYHBIC UICTOUYHHUKU IJIA ITOJTYUCHUA XUMHYECKOM I/IH(I)OpMaI_[I/II/I.

OcBoeHne MnporpaMmbl BHEYpOUHOM JAEATENbHOCTH OOYYarOIIMMHUCS IO3BOJMT IOJYYHUTh
CIIEYIOLNE PE3YIIbTATHI:

B cghepe pazeumusa nuunocmuvix yHueepcanbHulX y4eOHbIX 0eicmeuil 8 paAmMKax:

1. Koenumugnozo komnonenma 6yoym copmuposamul.

- OCHOBBl COLIMATbHO-KPUTUYECKOTO MBIIICHUS, OPUEHTAlMsi B OCOOCHHOCTAX COLMAIbHBIX
OTHOIIICHUH U B3aMMOJICHCTBHUM;

- DKOJIOTUYECKOE CO3HAHUE, NPU3HAHME BBICOKOM LIECHHOCTH >XKM3HU BO BCEX €€ IIPOSIBICHUIX;
IIPABWJI IOBE/ICHNUS B YPE3BbIYAHBIX CUTyaLHSIX.

2. [Jennocmno2o u SMOYUOHATILHO20 KOMNOHEHMO8 6)y0em chopMuposana:

- MOTPEOHOCTh B CAMOBBIPAKEHUU M CAaMOpPEaIN3alii, COUUAIBHOM IIPU3HAHUU.

3. [leamenvnocmnozo komnonenma 6y0ym cpopmuposamul:

- YMEHHME BECTH JHMAJOr HA OCHOBE PAaBHOIPABHBIX OTHOLICHWM M B3aUMHOIO YBA)XKCHMS U
IIPUHATHSA;

- YCTOMYMBBIA IO3HABATENbHBII HMHTEPEC M CTAHOBICHHE CMBICIOOOpasyromeld (yHKIHH
II0O3HABATEJIBHOIO MOTHUBA;

- TOTOBHOCTb BbIOOpa Mpo(UIBLHOTO 00pa30BaHMUsL.

2. O0Oyuaromuiicsi HOXY4YUTh BO3MOXKHOCTD 11 (JOPMHUPOBAHUS:

- BBIPOKEHHOM YCTOWYMBOM yueOHO-T03HABATEIbHON MOTHUBALIMY U UHTEpPECA K YUEHUIO;

- TOTOBHOCTH K CaMOOOPA30BaHUIO U CaMOBOCIIUTAHUIO.

B cpepe pazeumus pecynamugnvlx yHUEEPCANbHBIX YUEOHBIX 0EUCMEUIL 00YyUAIOWUTICA

1. Hayuurcs:

- 1[eJIeTI0JIaraH!Io, BKJIF0Yasi MOCTAHOBKY HOBBIX 1I€JIeH, MpeoOpa3oBaHue MPAKTUUECKON 3a/1auil B
IIO3HABATEIIbHYIO;

- CaMOCTOSITEJIbHO AHAJIN3UPOBATh YCIOBHUS JOCTHUKEHMS LEJIM HAa OCHOBE y4yeTa BbIIEIECHHBIX
YYUTENIEM OPUEHTHPOB JeHCTBUS B HOBOM y4eOHOM MaTepHale;

- IJIJAHUPOBATH IMYTHU JTOCTHKEHUS LENIEH.

2. [lomy4nTh BO3MOKHOCTb HAYYHUThCS:

- CaMOCTOSTEIbHO CTaBUTh HOBbIE YUeOHBIE LIEJIH U 33]1a4H;

- IIpY IJIAHUPOBAHUM JOCTHKEHMSI LIEJEH CaMOCTOSTENIBHO U aJ€KBAaTHO YUUTBIBATH YCIOBHUS M
CPEICTBA UX JOCTUKECHMS.

B cpepe pazeumus KOMMyHUKamugHvIX YHUBEPCATbHBIX YHUEOHBIX 0elicCMEUIl 00yYalouwuiics



1. Hayuwurcs:

- aICKBATHO UCIIOJIB30BATh pCUb Ui INITAHUPOBAHUSA U PCTYIIAINN cBOEeH JACATCIIbHOCTH,

- AQACKBATHO HCIHOJB30BaATb PCUYCBLIC CPCACTBA I PCUHICHUA PA3JIMYHBIX KOMMYHUKATHBHBIX
3aJa4; BIAJETh YCTHON M MHUCbMEHHOMN PeUblO; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBHICKA3bIBAHUE;

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

- UHTEIPUPOBATHCS B TPYIIy CBEPCTHUKOB M CTPOUTH IIPOJYKTUBHOE B3aMMOJEHCTBHE CO
CBCPCTHUKAMHU U B3POCJIBIMHU.

2. [ony4uTh BO3MOKHOCTh HAYYUTHCS:

- Opatb Ha ce0d MHULMATUBY B OpraHU3allUy COBMECTHOTO JIEHCTBUS;

- OKa3bIBaTbhb MMOAACPIKKY U COHeﬁCTBHe TEM, OT KOI'0 3aBHUCHUT AOCTHXKCHHC LCJIU B COBMECTHOM

EATEILHOCTH.

B cehepe pazeumun noznagamenvHvlx yHUGEPCATLHBIX YUEOHBIX OCUCMEUIL 00YUAIOWUTICA

1. HayuuTcs:

- OCHOBaM pealin3aliy IPOEKTHO-UCCIIE10BATEIbCKON NEATEIILHOCTH;

- IPOBOJIUTH HAOJIIOJCHUS U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUUTEJIS;

- OCYUIECTBJIATh PACIIMPEHHBIH MOUCK MH(OPMAIMK C MCIIOIb30BAaHUEM PECYpCOB OMOIMOTEK U
HutepHera.

2. [lony4nut BO3MOKHOCTh HAYUUTHCS:

- CTaBUTb MIPOOIEMY, apTyMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaAMOCTOSITEJIbHO MPOBOAUTH HCCIIEAOBAHUS HAa OCHOBE NPUMEHEHHS METOJOB HAOIIOACHUS U
JKCIIEPUMEHTA;

- BBIJIBUTATh TMIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSX MPOLIECCOB;

- OPraHU30BaTh MCCIEA0BAHUE C LIEIBIO IPOBEPKH IMIIOTE3BI;

- ACJIaTh YMO3AKIKOUYCHUS U BBIBOABI HAa OCHOBC ApTYMCHTAILIUH.

[IporpamMmma BHEYpPOUHOH AEATENBHOCTH MO XMUMHMHM «MUp XMMHM» pacCUUTaHa Ha ydammxcs 9

kiaccoB (31 yac).

CoaepxaHue NporpaMmai.

Pa3znea 0. Bxoanoii cpe3 3a 2023r. — 24
Pa3nea 1. OcobeHHOCTH y4eOHOT0 MaTepHaJia 1o Xumuu. — 14

Pazpgen 2. «Mup XuMHM» — TEOPETUUYECKUN MaTepuad IO HEOPraHWYeCKOH XUMUU U
MEePBOHAYAILHBIM TIPEACTABICHUSAM 10 OPraHUYECKOW XMMHH, METOJIWKA PEIICHUs 3aJaHuil pa3HOro
YPOBHS CIIOKHOCTH — 214.

Crtpoenue atoma. CTpoeHHE AIEKTPOHHBIX 000JI049eK aTOMOB mepBbIX 20 amementoB [ICXD



Ilepronnueckuil 3aKOH U NIEPUOAMUYECKAs CUCTEMAa XUMUUYECKUX d1eMeHToB .M. Menneneena

Crpoenne wmonekyn. XUMHUECKas CBSA3b: KOBAJIEHTHAs (HEIMOJIApHAs, IMOJIsIpHasi), WOHHAas,
MeTaJlJIN4ecKasl.

BanenTHOCTh XUMHYECKUX 37IEMEHTOB. CTeNeHb OKUCIECHUS! XUMUYECKUX IEMEHTOB.

IIpocteie u cinoxHble BemecTBa. (OCHOBHBIE KJIACChl HEOPraHUYECKUX  COEIMHEHUH.
Homenknarypa HeOpraHuuecKux cOeAMHEHUH.

XuMu4ecKasl peakuys. YCIOBHS U IPU3HAKU IIPOTEKaHUS XUMUYECKHUX PeakUui. XUMHUYECKUe
ypaBHEHHUA. 3aKOH COXPAHEHUSI MAaCChl BELIECTB.

Knaccupukanuss XMMUYECKUX pEaKUUH MO pa3lMYHbIM IMpPU3HAKaM: KOJIUYECTBY U COCTaBY
UCXOJHBIX U TIOJIYYEHHBIX BEIECTB; HM3MEHEHHIO CTENEHEW OKHCIIEHUS XUMHUYECKHX DSJIEMEHTOB,
HOTJIOUIEHUIO U BBIJIEJIEHUIO SHEPTUU.

Brruncnenme MaccoBoi 1011 XMMUUYECKOTO 3JIEMEHTA B BEILIECTBE.

ONEKTPOIUTHl U HENIEKTPOJIUTHl. KaTHOHBI M aHUOHBIL. DJIEKTPOIMTUYECKAS JUCCOLMALUS
KHCJIOT, IIeJI0ueH, cosiel (CpeTHUX )

Peakuuu noHHOro oOMeHa M yCJIOBUS UX OCYLIECTBIICHUS.

XUMUYEeCKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX.

XHUMHUYECKUE CBOMCTBA OCHOBAHUM U KUCJIOT.

XuMudeckue cBoMcTBa aM(pOTEPHBIX TUIPOKCHIOB.

XUMUYeCKHE CBOMCTBA CoJiel (CpeIHUX )

XUMUYECKUE CBOWCTBA IPOCTHIX BEIIECTB HEMETAIIJIOB: TAJIOT€HOB, KUCIOPO/a, CEPHI.

XUMHUECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIUIOB: a30Ta, pocdopa, yriepoaa, KpeMHHS

UYuctele BemecTBa U cMecu. [IpaBuna 6ezonacHoi paboThl B MIKOIbHON Jaboparopun. UenoBek B
MUDE BEILECTB.

OKUCANTENHEHO-BOCCTAHOBUTEIbHBIC peakiiu. OKUCIUTENb U BOCCTAHOBUTEIb.

Bbruncnenue MaccoBod J10JM  pacTBOPEHHOIO BELECTBA B pacTBope. Bbrumcienus 1o
XMMHUYECKOMY ypaBHEeHMIO. (Ne21)

PacuérHble 3amauM: BBIYMCIEHHE MACCOBOM JIOJM XUMHYECKOIO JJIEMEHTa B BEUIECTBE,
BBIYUCIICHHS 10 XUMHUYECKOMY YPaBHEHHUIO C UCIIOJIb30BAHUEM MAcCCOBOM JI0JIM pacTBOPEHHOTO BEIIECTBA
B pactBope. (Nel5, 21)

B3anMocBs3b pa3IMuHBIX KJIACCOB HEOPraHMUECKUX BEIIECTB. Peakunn HOHHOro oOMeHa.

XUMUYECKHE CBOMCTBA MPOCTHIX BEILIECTB METAUIOB: ILIEIOYHBIX, [IEIOYHO3EMENBHBIX, MAarHUS U
UX COCIMHEHNUH, J)K€JI€3a U €r0 COEIMHEHNH, AIFOMUHHS, €T0 COEUHEHHMN.

Omnpenenenue xapakTepa Cpelbl pacTBOPOB KUCIOT M IIEIOYEH € MOMOUIBI0 HHIMKATOPOB.
KauecTBeHHbIe peakiiny Ha aHHOHBI B pactBope (CI°, Br, I, SZ', 8032', 8042', NO3 ", POy 3', COs 2',

Si0; )

KauecTtBeHHnsle peakiuu Ha KaTHOHBI B pacTBope (NH4 * Na', K, Ca2+, Mgz+, Fe2+, Fe3+, A|3+,
CU2+, Zn2+)

[Tonyyenue ra3ooOpasHbIX BemiecTB. KauecTBeHHbIE peakIMM Ha Tra3000pa3Hble BeIECTBa
(KUCI0poAd, BOAOPOI, YIIIEKUCIBINA ra3, aMMHaK)

[lepBoHauanbHble CBEAEHHSI OO0 OPraHMYECKHUX BEIIECTBAX: MpPENEeNbHbIX M HEMpPeaeTbHBIX
yIIeBOIOpoOAax (MeTaHe, 3TaHe, STUJICHE, alleTUIICHE)

[lepBoHauanbHble CBeleHUS 00 OpPraHWYECKMX BEIECTBaX: CHUpPTax (MeTaHoje, 3TaHoJe,
TJIMIIEPUHE), KAPOOHOBBIX KUCTIOTAX (MYpagbuHoll, yKCYCHOU, CTEAPHUHOBOM ).

buonoruvecku BakHbIE BEIIECTBA: O€JIKH, XKHUPBI, YTIIEBOIBI.

Paznen Bkmowaer paboTy MO TPEHUPOBOUHBIM 3aJaHMUSIM JUISL OIpENEleHHs] TOTOBHOCTH
IIKOJIBHUKOB K 9K3aMEHY II0 TOMY WJIH MHOMY pa3/iely € MOCIEAYIOIIUM aHAJIU30M U METOJNYECKUMU
PEKOMEHIALIUAMHU.

Paspnen 3. TecToBbIM NPAKTHKYM. — 4 4
Bxittouaer HemocpeACTBEHHO TECTUPOBAaHKE U paboOTy ¢ O1aHKaMU OTBETOB.

Pasnen 4. BoinoJiHeHNe NPOEKTHO-UCCJIEI0BATEILCKHX PadoT. — 34



Paznen Bkirouaer paboTy oOydarommxcsi MO BbIOpaHHBIM TeMaM TIPOEKTa IO XUMHH,
KOHCYJIBTAI[MH yIUTEIIS.

TemMaTnyeckoe NJIaHNPOBaAHUE

No
/o

Tema

Bcero
JacoB

[Tnanupyemsie pe3ynbtarsl (YY)

0

Bxonnoii cpe3z KM 2023r

2

Onpenenutb MapuipyTbl, B TOM YHCJIE WHIAUBUAYaJIbHBIC,
MMOBTOPEHMUS M 3aKPEILJICHUS TEM.

Pasnen 1. OcobGeHHocTn
OI'D o xumuu B 2024r.

3naet ocobernHoctu OI'D 2018r, xoaudukaTop 3JIEMEHTOB
conmepxkanus, crenupukanuss KumoB OI'D mo xumwuw,
nHpopmarnmonusie pecypcebl OI'D;
HAay4YUTCsl HWCIOJb30BATh  PA3JIUYHbIC
MOJIyYEHUs] XUMUYECKON nH(popMau

HUCTOYHHUKHU  JI4

Paznen 2. «Mup xumuny»

21

HayuuTcs onpenensts 1enu u 3a/1a4u 1eATeIbHOCTH,
BBHIOMPATHh CPEICTBA peaM3aldy eI U MPUMEHITh UX Ha
MIPAKTHUKE;

pa3nuyYaTh BEIIECTBA PA3HBIX KJIACCOB TPOCTHIX U
CJIOXHBIX BEILIECTB, ONPENEIATh UX XUMUUECKHE CBOMCTBRA, B
TOM YHUCJIC U U3YYCHHBIX OPIraHNYCCKUX BCUICCTB;

pa3nnyaTh 1o Ka4yeCTBEHHBIM
MPCAJTIOKCHHBIC KATUOHBI U aHUOHBI;

ONMCHIBATh XMMHUYECKHUE PeaKkIuu, HalOJIroJaeMble B
xoJie J€MOHCTPALIMOHHOTO u 1a00paToOpHOTO
AKCIIEPUMEHTOB.

Jle1aTh  BBIBOJABI U3 PE3yJbTaTOB IIPOBEACHHBIX
XUMHUYECKUX IKCTIEPUMEHTOB;

0O0BSICHITH FCHECTUYCCKYIO CBA3b MCXKY BCIICCTBAMU
pa3HBIX KJIACCOB HEOPTaHMUYECKUX BEIIECTB;

CocTaBisTh CXeMy DOJIEKTPOHHOTO Oajlanca K
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIM PEAKIUsIM, MPABUIHHO
paccTaBisiTh KOI(PGUIIMEHTHI HAa OCHOBE COCTaBJIECHHOM
CXEMBI, OMIPENIEISITh OKUCIUTENh U BOCCTAHOBUTEID;

pacCUUuThIBATh MacCCOBBIC 011 XUMHUYECCKUX
HIIEMEHTOB B BEILIECTBAX;

IIPOU3BOJAUTH BBIYUCIICHUS 10
VpPaBHEHHIO C  HCIOJb30BaHHEM
pPacTBOPEHHOIO BELIECTBA B paCTBOPE.

pCaKIuiAM

XUMHUYECKOMY
MacCOBOH 0N

Pa3nen 3. TecToBbIN

HPAaKTUKYM.

[IpaBUIBHOCTE  OLICHKH BO3MOYKHOCTEMN
BBIIIOJIHECHUHM 3aJjaHUH TECTA,

yMeHue 0€301IMO0YHO 3aMOJIHITh OJTaHKH.

CBOMX pu

Pasnen 4. Brmonnenue
MIPOEKTHO-

HCCIIEI0BATEIbCKUX padoT.

Hayunrtcs onpenensiTe ey U 3a1a49u IesITeTbHOCTH,
BBIOMpATh CPEJCTBA pealM3alliy LEeNU U MPUMEHATh UX Ha
MPaKTHKE;

UCTOJb30BaTh PA3JIMYHbIE WCTOYHMKH JJIS TOJYYECHHUs
XUMHUYECKON nHpOpMaIuy,

HAay4YUTbCsS  aJIeKBaTHO  MCIIOJIb30BaTh  peuyeBbIC
CpeAcTBa ISl PEUICHHS pPa3IHYHBIX KOMMYHHKATHBHBIX
3ajay;

(hopMUpOBaHKE BHIPAKEHHOW YCTOWYMBOW Y4eOHO-
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IMO3HABaTEIILHOM MOTHUBAIMU U UHTEPECA K YUCHHUIO,

TOTOBHOCTH K  OCO3HAaHHOMY BBHIOOpY  JallbHEHIIeH
00pa3oBaTeNIbHOI TPACKTOPHUH.
KanengapHo-temaTudeckoe niaHupoBaHue

No | Tema 3ansTus Kom.gacos

/1

1-2 | Bxognoii cpe3 KUM 2023r (2 gaca) 15

3 Ocobennoctu OI'D o xumuu B 2018r. 15
Komu(puKaTop 3JIEMEHTOB cojepkanus, crenudukanus Kumo OI'D mo xumww,
nemoHcTpannoHabii KUM 2024r., undopmanmonssie pecypest OI'D;

4 Ctpoenue aroma. CTpoeHHE AIIEKTPOHHBIX 000JI0ueK aToMOB TiepBbIX 20 snemeHToB | 1,5
[ICXD. [lepnoauueckuii 3aK0H U MEPUOJNYECKAS CUCTEMAa XMMHUECKUX 3JIEMEHTOB
.M. Menneneea

5) CrpoeHue MouieKyn. XUMHUYECKasi CBsI3b: KOBAJICHTHasl (HeMouisipHasi, HojspHast), | 1,5
WOHHAsl, MeTaJTnyecKasl.
BanenTHOoCTh  XMMHYECKHX 2eMEHTOB. (CTeneHb OKHUCIICHUS XUMHYECKHX
AJIEMEHTOB.

6 [Ipocteie u crnoxHble BemecTBa. OCHOBHBIE Kiacchl Heopranudeckux | 1,5
coeauHeHnil. HoMeHKknaTypa HEOpraHn4eCKux COEAMHEHUIM.

7 XuMuyeckas peakuus. YCJIOBUS W TpPU3HAKU TMPOTEKaHWs XuMudeckux | 1,5
peakiuii. XuMUYECKHUEe YpPaBHEHUS. 3aKOH COXPAHEHUsI MacChl BEILIECTB.

Knaccudukanus XUMHUECKUX PpEaKIHi [0 Pa3IUYHBIM [PU3HAKAM:

KOJIMYECTBY M COCTAaBY MCXOJIHBIX W TOJYYEHHBIX BEIECTB; U3MEHEHUIO CTENEHEen
OKHCJICHUS XMMHUYECKUX JIEMEHTOB, TIOTJIOMICHUIO U BBIICIICHUIO DHEPTHH.

8 Brrunciaenne MaccoBoi 10JIM XUMHUUECKOTO JIEMEHTA B BEIIECTBE. 15

9 DNEKTPOIUTHl U HEANNEKTPOIUTHL. KaTHOHBI U aHMOHBI. DnekTponuThueckas | 1,5
JMCCOLMaIus KUCIIOT, Ieno4Yel, conel (cpeaHmx)

Peakiinu noHHOrO 0OMEHa M YCIIOBUS UX OCYIIECTBIICHUSI.

10 XVMHUYECKUE CBOWCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KHUCIOTHBIX. 15

11 XHUMHYECKHE CBOMCTBA OCHOBAHUI U KHUCJIOT. 15

12 XrMHYecKue cBOWCTBa aM()OTEPHBIX THIPOKCHJIOB. 1,5

13 XuMuyeckue cBoWcTBa coiiel (cpenHux). BzaumocBs3p pa3nuuHbIX kiaaccoB | 1,5
HEOPraHMYECKUX BelecTB. Peakiinu noHHoro oomena. (Ne22)

14 XWMHYECKHE CBOWCTBAa TPOCTHIX BEIIECTB HEMETAJIOB: TaJoreHoB, | 1,5
KHUCJIOPO/JIa, CEPBHI.

16 XUMHUECKUE CBOWMCTBA IMPOCTHIX BEIECTB HEMETaIoB: a3ota, (ocdopa, | 1,5
yriaeposaa, KpeMHUs

17 Yuctele BemecTBa u cMmecH. [IpaBuna Oe3omacHOil pabOThl B IIKOJIBHOM | 1,5
naboparopun. YenoBek B MUpE BEIIECTB.

17 OKHCIIUTENEHO-BOCCTAHOBUTEIILHEIE peaKIuu. OKHCIIUTEID nllb
BoccTaHoBUTENb. (Nel4, 20)

19 Boluncnenne MaccoBoil 1oiM  pacTBOPEHHOIO BellecTBa B pactBope. | 1,5
Brruucnenust mo xumuueckoMmy ypaBHeHHIO. (Ne21)




20 PacuérHbic 3amaun: BRIYMCICHHE MAacCOBOM AOJIM XMMHUYECKOro 3jeMeHTa B | 1,5
BEILIECTBE, BBIUUCICHUS TI0 XUMHUYECKOMY YPaBHEHHIO C MCIIOJIb30BAaHUEM MaCcCOBOM
JI0JIA PacTBOPEHHOIO BeliecTBa B pactBope. (Nel5, 21)

21 XUMHYECKHE CBOMCTBA TMPOCTBIX BEIIECTB METAJUIOB:  MICJIOYHBIX, | 1,5
IEJIOYHO3EMENBHBIX, MarHus M HX COEIMHEHMI, JKejle3a M €ro COCIUHEHHH,
AJTIOMHMHMSI, €T0 COCTUHCHUH.

22 Ornpezenienre xapakTepa Cpelibl pacCTBOPOB KHUCIOT U Mienoyeit ¢ momoiuibio | 1,5
unankaropos. KauectBennsle peaknuu Ha anuonsl B pactsope (Cl, Br, I, SZ‘, 8032‘
,S04%, NO; ", PO, ¥, CO3 %, Si03 %)

KauectBennnie peakiuu Ha KaTHoHBI B pactBope (NH4 " Na', K, Ca2+,
M92+1 Fe2+, F83+, A|3+, CU2+, Zn2+).

23 [Tomyuenue ra3000pa3HBIX  BemecTB. KadyecTBeHHBIEe peakiuu  Ha | 1,5
ra3oo0pa3Hble BemecTBa (KUCIOPOI, BOJIOPOJ, YIIEKUCIBIN ra3, aMMHUaK)

24 [lepBoHayanpHbBIe CBEACHHUSI 00 OPraHMYECKMX BEUIECTBAX: IMpenaenbHbIX u | 1,5
HempeenbHbIX YTIeBOA0pOaaxX (MeTaHe, 3TaHe, ITUIICHE, alleTUIICHE)

25 [lepBoHavanbHBIE CBeAEeHHUS 00 OpPraHMYeCKUX BeliecTBax: chnmprax | 1,5
(MeraHoule, 3TaHOJIE, TJIMLEPUHE), KAPOOHOBBIX KUCIOTAX (MYpagbuHoll, YKCYCHOM,
CTEapUHOBOM).

26- | Iumarnoctuueckas pabota 15

27

28- | dumarnoctuueckas paboTa 15

29

30- Pabora oOydaromxcsi 1TO BBIOpaHHBIM TEeMaM TPOEKTa, KOHCymbTamuu | 1,5

31 | yuurens.
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