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IHosicHuTeALHAA 3aIHCKA

Bueypounas gpearensHocts «llogroroBka k OI'D MO XWMUH» mnpenHasHadeH U

oOyvaromuxcst 9 kimacca, BbIOpaBIIMX MpPEAMET XHUMHUHU sl caadd dk3ameHa B ¢opme OI'D m
IUTAHUPYIOIIKX B ajbHEHIIeM N3ydeHrne XUMHUU Ha POGUIHLHOM YPOBHE.

[lenp maHHOTO Kypca — MOATOTOBKA M TMOJJEPKKA BBITYCKHHUKOB 9 Kilacca IIKOJBI, TOMOIIL B
MPEOAOJICHIUH KOTHUTHBHBIX, JIUYHOCTHBIX M MPOILECCYATbHBIX TPYAHOCTEH B MEPUOJ MOJATOTOBKH K
JK3aMEeHy.

Pe3ynbratoM coBMeCTHOHM AesTeNbHOCTH OOydarommxcs 9 kiacca W nemarora OyayT SIBISTHCS
pe3yNnbTaThl MPOOHOTO TECTHUPOBAHUS, 2 B KOHEUHOM HUTOTE — MTOrOBasl aTTeCTAlUs OOYyYaroIIUXCS IO
npeIMeTy XUMUsl.

B coorBerctBUM ¢ TpeOoBaHusMHu DenepalbHOTO TOCYAApCTBEHHOTO 00pa3oBaTEbHOTO
CTaHJapTa OCHOBHOTO o0O0Iero oOpa3oBaHUsS BO3HHUKJIA HEOOXOAMMOCTh B pa3pabOTKE MpPOrpaMMBbl
BHEYPOUHOI JIeATENbHOCTH, TO3BOJISIIONICH paclIUpUTh W YIJIyOUTh CBOM 3HAHHUA [0 XUMHH,
c(hOopMHUPOBATH HABBIKU UCCIICIOBATEIILCKON JIEATEITHHOCTH.

AKTyalbHOCTh TPOTPAMMBI CBSi3aHAa C BO3MOKHOCTBIO OOydaromerocsi BeIOpaTh MPOQUILHBIN
npeaMer oOydeHus B CTaplIMX KilaccaX WM U3MEHUTh CBOM BBIOOp. DK3aMeH M0 XUMHUHU TpeOyeT oT
0o0y4JaromuXxcsi MHOTMX 3HAHUW W TOHATUH HE TOJBKO B OOJACTHM HEOPraHUYEeCKOW XUMHH, HO H
OpPTaHMYECKON XUMUH; BIAJCTh MPAKTUYCCKUMH HAaBBIKAMHU U YMETh MPUMEHSTh UX B JPYTOM CUTYyaIlHH.
Bansatus mo BHeypounoi mesrensHoctn «lloaroroBka k OI'D Mo XMMHM» npenHasHa4deHbI IS
TEOPETUYECKOW M IIPAKTUYECKOM IOMOLIM B IOArOTOBKE K ['OCYylapCTBEHHONW HTOTOBOM aTTECTALMM.
3aHATHS OPUEHTUPOBAHBI HA MOBTOPEHUE, CUCTEMATH3AIUI0 M YIIyOJIeHHOE HM3y4YeHHE Kypca XUMHH
OCHOBHOM IIIKOJIBI, @ TAK)KE HA MOJATOTOBKY oOydaromuxcs 9-x kimaccoB k OI'D u oOydarommuxcsi, KOTopbie
BBIOMPAIOT XUMHUIO JUTsI TajbHEUIIero o0y4deHus B mpoduie.

B ocHOBe mporpamMMbl JIEKHT CUCTEMHO-JEATEIbHOCTHBIN OIX0/1, KOTOPBI CO3/1aeT OCHOBY JIJIst
CaMOCTOSITENILHOTO YCIIEITHOTO YCBOCHHUS 00YJArOIIMMICS HOBBIX 3HAHUN, YMEHUH, KOMIIETCHIIUN, BUIOB
U CIOCOOOB NIEATENHHOCTH U 00ECIeYMBAET COOTBETCTBHE JEATEIHLHOCTH OOYYAIOIIMXCS UX BO3PACTY U
WHAUBUAYAIBHBIM OCOOCHHOCTSAM. OMOLMOHAJIBHOE TMEPEeKMBAHUE TMpollecca OTKPBITUS SIBISIETCA
OCHOBOIl MOTHBAIlMU K 3HAHUSM, CTUMYJIATOPOM CaMOW yMCTBEHHOH NEATEIHHOCTH B  JOCTHKCHHUH
1esieit TMYHOCTHOTO, COLMAIBHOTO U TIO3HABATENILHOTO Pa3BUTHUA 00yUYaIOIIUXCS.

[Tporpamma pa3paboTaHa Ha OCHOBE CIEAYIOIIUX HOPMATUBHBIX TOKYMEHTOB:

o  ®enepanbHbiii 3akoH Ne273 @3 o1 29.12.2012 r. «O06 obpazoanuu B Poccuiickoii denepamumy;
e @enepanabHBIN TOCYIAPCTBEHHBIM 00pa30BaTEIbHBIN CTAaHAAPT OCHOBHOTO 0OIIEro 00pa3oBaHUs,

YTBEp)KICHHBII NnpukazoM MuHHcTepcTBa 00pazoBaHus U Hayku Poccuiickoit @eneparun ot 17

nexadbpst 2010 r. Ne 1897;



e TpebGoBaHusi K OCHAIIEHHIO O0Pa30BATEIHLHOTO MPOLECCAa B COOTBETCTBUHU C COJIEPKATEIbHBIM
HANIOJIHEHUEM  y4eOHBIX  mpeAMeToB  (enepanbHOr0  KOMIIOHEHTa  TOCYJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa, YTBEPXKACHHBIN MpHKa3oM MuHHCTEpPCTBA 00pa3oBaHUs U HAYKU
Poccuiickoit ®eneparu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CaHuWTapHO - SNUIEMUOJIOTHYECKHE TpPEeOOBAaHUS K YCIOBHIM U
opraHu3aimuu  oOyueHHss B 00mIe0Opa3oBATENbHBIX  YUPEXKICHUSX,  YTBEPXKIACHHBIC
IIOCTaHOBJIEHHEM [ TaBHOTO rocyapcTBEHHOT0 caHuTapHoro Bpada P® ot 29.12.2010r. Nel189».
3aHATHS TPOBOJSATCS MHIMBUIyaJIbHBIE U TPYIINOBLIE.

I]ens porpaMmbl:

- TMOATrOTOBKAa M TMOJJEP’KKA BBIMYCKHUKOB 9 Kjacca IIKOJIbI, MOMOIIb B MPEOJ0JICHUU
KOTHUTUBHBIX, THMYHOCTHBIX U MPOLECCYAIbHBIX TPYAHOCTEN B MEPUOJ MOJATOTOBKH K IK3aMEHY.

3aodauu POrpaMMbl BHEYPOUHOU JI€SITEILHOCTH 110 XUMUH:

OCBOEHHE BAXKHEHIIMX 3HAHUM OO0 OCHOBHBIX TOHATUSAX M 3aKOHAX XUMHH, XUMHUYECKOU
CHUMBOJIUKE;

OBJIAJICHHE YMECHHSIMHU HAOIOAaTh XUMHUECKUE SBICHHUS, MPOBOJUTH XUMUYECKHI IKCIIEPUMEHT,
IIPOBOAMUTH Pacu€Thl HA OCHOBE XUMHUUYECKUX (OPMYJI BEIIECTB U ypaBHEHUI XUMUYECKUX PEaKIUii;

pa3BUTHE TIO3HABATENbHBIX MHTEPECOB M MHTEUIEKTYaJbHBIX CHOCOOHOCTEHl B mpolecce
MPOBEJICHUS XUMUYECKOTO IKCIIEPUMEHTA, CAMOCTOSTEILHOTO MPUOOPETEHUS 3HAHUIA B COOTBETCTBHH C
BO3HUKAIOIIUMU KU3HEHHBIMU TOTPEOHOCTSIMU;

BOCIIMTAaHME OTHOLIEHUS K XUMUU KaK K OJAHOMY M3 (yHIZaMEHTalIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUSA U DJJIEMEHTY OOIleYeNOBeYeCKOH KYyIbTYphl; NPUMEHEHHE IOJIYyYeHHbIX 3HAaHUU H
YMEHUH JUIsl UICTIOJIb30BaHUs B HECTAHJAPTHOW CUTYaIUU.

I[lnannpyemsble pe3yabTaThl

Ha 3anarusx BHeypouHoul paestenpHOocTH «llomroroBka k OI'D mo xumum» oOydaromniuecs
JOTIOHSAT CBOM 3HAHUS IO XMMHH, TOBBICSIT CBOM YpPOBEHb TEOPETHUECKON W SKCIEPUMEHTAIbHOMN
MOJTOTOBKU. 3aHITHSI MPU3BAHBI TPOOYIUTH y YYAIUXCSI HHTEPEC K XUMHUYECKON HAYKH, CTUMYIIUPOBATh
JMaNbHEWIee W3YyYeHHe XUMUU. XHUMUYECKUE 3HaHWs, CHOPMUPOBAHHBIE HA BHEYPOYHBIX 3aHATHUSX,
MOMOT'YT OOydJaroluMcsl B MOATOTOBKE K SK3aMEHY MO0 XMMHUU U B JalbHEHIIEM OCO3HAHHO BHIOpaTh
HarpaBJeHUuE TPO(IIBHOTO 00yUYEHUS.

IIpenmMeTHbIMH pe3yJIbTATAMM OCBOCHHSI IPOTPAMMBI SIBIISIFOTCS:

- B TIO3HABATEJILHON cdepe: ONMUCHIBaTh AEMOHCTPAIMOHHBIE U CAMOCTOSITEIHHO IMPOBEICHHBIC
AKCIIEPUMEHTHI, UCTIONB3YS JJII 3TOTO PYCCKHM S3BIK M SI3bIK XUMUU; HAONIOATh NEMOHCTPUPYEMBIC H
CaMOCTOSITENIbHO MPOBOJIUMBIE OMBITHI, XUMHUUECKHUE PEAKIUH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

- B LICHHOCTHO-OPUEHTAIIMOHHO cdepe: CTPOUTH CBOE MOBEJCHHE B COOTBETCTBUH C MPUHIIUIIAMHI

OepeKHOTO OTHOILIEHUS K IPUPOJIE;



- B TPYJI0BOH cepe: MIaHUPOBATh U OCYLIECTBIIATh CAMOCTOSATENIBHYIO padOTy 110 IOBTOPEHHIO U
OCBOEHHIO TEOPETUYECKON YaCTH, INIAHUPOBATh U NMPOBOJUTH XUMUYECKUI IKCIIEPUMEHT; MCIIOJIb30BaTh
BELIECTBA B COOTBETCTBUHU C MX IIPEIHA3HAUYEHUEM U CBOICTBaMU;

- B c(epe 06E30IMaCHOCTH KHU3HEAEATEIbHOCTH: OKa3bIBaTh NEPBYIO MOMOIIbL IPU OTPABICHHUSX,
0’KOTax U JIPYTUX TPaBMax, CBA3aHHBIX C BELIECTBAMH U J1a00OPaTOPHBIM 000pPYIOBAHUEM.

JINYHOCTHBIMHM pe3yIbTaTaAMM SIBIISIFOTCS:

- B IEHHOCTHO-OPHEHTAIIMOHHOH Cepe — UyBCTBO FOPJIOCTH 32 POCCUHCKYIO HAYKY, OTHOILIEHHE K
TPYAY, UEJICYCTPEMICHHOCTh, CAMOKOHTPOJIb M CAMOOLICHKA;

- B TPyIOBOM cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY HaibHEWIIeld oOpa3oBaTeIbHOM
TPACKTOPHH;

- B IIO3HABaTeNbHOW cdepe: MOTHUBALMUS YUYCHHS, YMEHHUE YIPaBISATh CBOEH IO3HABATEIBHOM
JESATCIIBHOCTH.

MeranpeaMeTHBIMH Pe3yJIbTATAMM SIBJISIOTCS:

- BJIQJICHUE YHHMBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCO0aMHU JIESTENbHOCTH: HaOJIoeHue,
U3MEpEHHUE, IKCIEPUMEHT, Y4eOHOE HCCIIeI0BaHUE;

- YMEHUE TeHepUpOBaTh UEH, ONIPENENATh CPEACTBA, HEOOXOJUMBIE ISl UX peaTH3aliH;

- YMEHHUE OIpeNeNATh LEeIU U 3aJa4M JeSTeIbHOCTH, BBIOMpPATh CPEACTBA pealu3alliu LElu U
IPUMEHSTh UX HA IPAKTHKE;

- UCIIOJIb30BATL PA3JIMYHBIC HCTOUHUKHA JIA MMOJTYYCHUSA XUMHUYECKOM I/IH(i)OpMaI_II/II/I.

OcBoeHHE TMPOTpamMMbl BHEYPOUHOW JIEATEIHHOCTH OOYYaIONUMUCS TO3BOJHUT TOJTYYHTh
CIIETYIOIINE PE3yTbTAThI:

B cpepe pazeumusa nuunocmubix YHUGEPCATIbHBIX YUEOHBIX OCUICHMBUIL 8 DAMKAX:

1. Koenumuenozo xomnonenma 6yoym copmuposamul:

- OCHOBBI COIMAILHO-KPUTHYECKOTO MBIIUICHUS, OPUEHTAIUS B OCOOCHHOCTSAX COLMATHHBIX
OTHOIICHUH U B3aUMOJICHCTBUM;

- DKOJIOTUYECKOE CO3HaHHE, MPU3HAHHWE BBICOKOM IEHHOCTU >KU3HU BO BCEX €€ MPOSBICHUIX;
MPaBUJI IOBE/ICHUS B UYPE3BBIYANHBIX CUTYAIIHUSIX.

2. llennocmnoz2o u IMOYUOHANbHO20 KOMNOHeHmos bydem cpopmuposana:

- MOTPEOHOCTh B CAMOBBIPAKEHUH M CaMOpeaTN3allii, COIUATBHOM PU3HAHUU.

3. JleamenvHocmuo2o komnonenma 6y0ym cghopmuposamsi:

- YMEHHE BECTH JAMAJIOT HAa OCHOBE DPABHOIPABHBIX OTHOLICHUH W B3aWMHOTO YBaXCHHS H

IIPUHATHA



- YCTOWYMBBINA TIO3HABATEIBHBIM HMHTEPEC M CTAHOBJICHUE CMBICIO00pa3yromieil (QyHKIIMH
MO3HABATEJIbBHOTO MOTHUBA;

- TOTOBHOCTb BBIOOpa MPOQHUIBLHOTO 00pa30BaHMUSL.

2. O0yyJaronuics MoTy4uTh BO3MOKHOCTD JUIsI POPMUPOBAHUS

- BBIPQXXEHHOHN YCTONYMBOM yueOHO-TT03HABATEIPHOW MOTHUBAIMH M HHTEPECa K YUYCHHIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO M CaMOBOCIIUTAHHIO.

B cgpepe pazeumus pezyniamugHvix yHu6epcanbHbiX yueOHblX 0elicmeuii 00yuaoumuiica

1. Hayuwurcs:

- 1[eJIeTI0JIaraHMIo, BKJII0Yasi MOCTAHOBKY HOBBIX 1IeJieH, MpeoOpa3oBaHue MPaKTUUYECKON 3a/1a4H B
MO03HABATENIBHYIO;

- CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCJIOBHS JOCTHXKEHHS LI€IM Ha OCHOBE Y4Y€Ta BbIJICJIEHHBIX
yUUTEJIEeM OPUEHTHUPOB JICHCTBUS B HOBOM y4E€OHOM MaTepuae;

- IJITAHUPOBATh MYTHU JTOCTHKEHUS LENEH.

2. Ilony4uTh BO3MOKHOCTb HAYUUThCSI:

- CaMOCTOSITEIbHO CTAaBUTh HOBBIE YUEOHBIC LM U 33/1a4H;

- MU TJIAHUPOBAHUM JOCTHKEHHS LIeJIel CaMOCTOSITENIbHO U aJeKBAaTHO YYUTHIBATH YCIIOBHUS U
CPEIICTBA UX JOCTUKECHHUS.

B cpepe pazeumus KOMMYyHUKAMUGHBIX YHUBEPCATbHBIX YUEOHBIX OelicmEUl 00yuaowuiica

1. Hayuntcs:

- aJIEKBaTHO KCIIOJIb30BaTh peyb JUIsl IJIAHUPOBAHUS U PETrYISILIMKM CBOEH eATeIbHOCTH;

- a/IeKBaTHO MCIIOJIb30BaTh PEUYEBBIE CPEACTBA MAJIS PEIICHUS Pa3IUYHBIX KOMMYHHUKATHBHBIX
3a/1a4; BJIAJIETh YCTHOW U MUCbMEHHOM PEUbI0; CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BHICKa3bIBAHNUE;

- OPraHU30BBIBATH U IJIAHUPOBATHh YIEOHOE COTPYAHHUECTBO C YUUTEIIEM U CBEPCTHUKAMU;

- MHTETrpUpPOBATHCS B TPYIINY CBEPCTHUKOB M CTPOUTH MNPOAYKTUBHOE B3aHMMOJEIHCTBHE CO
CBEPCTHHUKAMH U B3POCIIBIMHU.

2. Ilony4uTh BO3MOKHOCTb HAYUUThCSI:

- Opatb Ha ce0s MHUIIMATUBY B OpTraHU3allid COBMECTHOTO JICHCTBUS;

- OKa3bIBaTh MOJIEPXKKY U COACUCTBHUE TE€M, OT KOTO 3aBUCHUT JOCTH)KEHUE LIETU B COBMECTHOM

JCATCIIBHOCTH.

B cehpepe pazeumun nosnasamenvHvlx yHUEEPCANbHBLX YUEOHBIX OCUCMEUIL 00y AIOWUTICA
1. Hayuntcs:
- IPOBOJIUTH HAOJIIOICHHUS U SKCIIEPUMEHT 110/ PYKOBOJICTBOM YUMTEIS;

- OCHOBaM pcajin3annuun HpOCKTHO-HCCHC,HOBaTeHbCKOﬁ JACATCIIbHOCTH,



- OCYHIECTBIIATh PACIIMPEHHBIH MOMCK MH()OPMALMU C UCIOJIB30BAHHUEM PECYPCOB OMOIMOTEK U
HNHurepHera.

2. [lonmy4nut BO3MOKHOCTh HAYUUTHCS:

- CTaBUTb MIPOOJIEMY, APTYMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITEJIbHO MPOBOAUTH HCCIIEJOBAHUS HA OCHOBE IIPUMEHEHMS METOJI0B HAOJIOJACHUS U
JKCIIEPUMEHTA;

- BBIIBUI'aTh TUIIOTE3bI O CBA3SAX U 3aKOHOMEPHOCTSX IPOLECCOB;

- OPraHU30BaTh UCCIIECAOBAHUE C LIEJIBIO IPOBEPKU TMIIOTE3BI;

- ACJIaTh YMO3aKJIIOUYCHUS U BBIBOJALI HA OCHOBC apryMCHTAIUN.

[IporpamMa BHeypouHOi aestensHOocTH mo xumuu «l[logroroBka k OI'D mo xumuun»

paccunTaHa Ha y4anmuxcs 9 kimaccoB (34 gaca).

Conep:kanue nporpamMmmbl.
BHEYPOuHOIi gesiTenibHocTH 0 xumun «Ilogroroska k OI'D mo xumMumn»

IIporpamma 3aHATUN COCTOUT U3 YETBIPEX PA3ICIIOB:

1. Ocobennoctu OI'D o xuMHH.

2. IloBTOpeHue u yriayOieHne TEOPETUYECKOTO MaTeprala, METOIMKA PElIeHHs 3alaHuil pa3HOTO
YPOBHS CIIOKHOCTH.

3. BemonHenue uccienoBatenbckoit yactu OI'D (24 3apanue).

4. TecTOBBIN PAKTUKYM.

OcHOBHOe coep:kaHue

Pasznea 0. Bxoanoii cpe3 KUM 3a 2022-2023r. — 24
Pa3ngen 1. Ocodennoctu OI'D mo xumuu B 2023-24r. — 1u
— KoU(HUKATOP STEMEHTOB COJIEP>KAHUS

— cnerudukanus Kumos OI'D no xumun

— nH(popmarmonHsie pecypcst OI'D

Pasnen 2. «[loaroroska k OI'D M0 XMMHUM» — TEOPETHIECKHI MaTEPHAI 10 HEOPTAHUYECKON
XUMHMHM W NEPBOHAYAIBHBIM IPEICTABICHUAM II0 OPTaHUYECKOM XMMHH, METOJIMKA PEUICHMs 3aJaHuU
pPa3HOTrO YPOBHS CIOXKHOCTH — 234.

Crtpoenue atoma. CTpoeHHe IIEKTPOHHBIX 000109eK aToMOB mepBbIX 20 anemenToB [ICXD

Ileppoanueckuil 3aKOH U NEPUOANYECKAs CUCTEMA XUMUYECKUX 3i1eMeHToB [[.1. Menneneesa

Crpoenue Monekyn. XuMHUYecKas CBSI3b: KOBAJCHTHas (HENOJSpHAs, MOJSpHAsi), HOHHasd,
MeTaJUInYeCcKast.

BaneHTHOCTE XUMHUYECKUX 371€MEHTOB. CTENEeHb OKUCIIEHUS XUMHYECKUX 2JICMEHTOB.

IIpocteie u cinoxkHble BemecTBa. (OCHOBHBIE KJIAcChl HEOPraHWYECKUX  COEIMHEHUH.
HomMmenknatypa HEOpraHM4eCKUX COCTUHEHUMN.

XuMHYecKasl peakuys. YCIOBHS U IPU3HAKU IIPOTEKAHUS XUMUYECKHUX peakuuil. XUMHUYECKUE
YPaBHEHHUsA. 3aKOH COXPaHEHHsI MACChl BELECTB.



Knaccudpukanus XUMUYECKMX pEaKIUi IO pPa3IMYHBIM TMPU3HAKAM: KOJHMYECTBY M COCTaBY
UCXOJHBIX U TIOJIYYEHHBIX BEIIECTB; H3MEHEHHIO CTEleHEel OKHUCIEHHUS XHUMUYECKUX JIIEMEHTOB,
MOTJIONICHHUIO ¥ BBIJICIICHUIO SHEPTUH.

Brruncnenre MaccoBoil 1011 XMMHUYECKOTO 3JIEMEHTa B BEILIECTBE.

DNEKTPONIUTHl W HEAIEKTPONUTHL.. KaTHOHBI M aHHOHBL. DIEKTPOIUTHUECKAS JIHUCCOIMAIIHS
KHCJIOT, IIEJI0UeH, coJiel (CpeIHUX)

Peakuu HOHHOTO 0OMEHA M YCJIOBUS UX OCYIIECTBICHHUS.

XuMUYecKre CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.

XUMHUYECKUE CBOMCTBA OCHOBAaHUI U KUCJIOT.

XUMHYECKHE CBOMCTBA aM(DOTEPHBIX THAPOKCHIIOB.

XUMHUYECKUE CBOMCTBA COJIEH (CpeaHUX )

XUMHYeCcKHe CBOMCTBA IPOCTHIX BEIIECTB HEMETAIIJIOB: TaJIOT€HOB, KUCIOPO/Ia, CEPHI.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIUIOB: a30Ta, (hocdopa, yriepoaa, KpeMHUs

UucTteie BemiecTBa u cMecu. [IpaBmiia 6e3omacHoi paboThl B IMIKOJIBHOMU JlabopaTtopuu. YemoBek B
MUpE BELIECTB.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiii. OKUCIUTENb U BOCCTAHOBUTENb.

Beluncnenue MaccoBOM JOJIM  pPacTBOPEHHOIO BEIIECTBA B pacTBope. BeluucieHus mo
XUMUYECKOMY ypaBHEHHIO. (No21)

Pacu€rHpie 3amaun: BBIUKMCIEHHME MACCOBOM JOJHM XHUMHYECKOTO 3JIEMEHTAa B BELIECTBE,
BBIUHCJICHHSI TI0O XUMUYECKOMY YPaBHEHHIO C UCTIOJIb30BAaHUEM MAacCOBOI J0OIHM pacTBOPEHHOTO BEIIECTBA
B pactBope. (Nel5, 21)

B3anmocBsI3b pa3InyHbIX KIACCOB HEOPTAaHUYECKUX BEIECTB. Peakiiuu HOHHOTO 0OMeHa.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAIIOB: MICIIOYHBIX, MEI0YHO3EMEIbHBIX, MATHHUS U
UX COSCIMHCHUM, KeJie3a U er0 COSAUHSHUN, aJIOMUHHS, €T0 COSTMHCHUM.

Omnpenenenrue Xxapakrepa Cpelbl PacTBOPOB KUCIOT W IIETOYeH C TMOMOIIBI0 WHIUKATOPOB.
KauectBennsie peakmnu Ha annoHbl B pactBope (Cl, Br', I, Sz', SO32', SO42', NOs °, POy 3', COs 2',

Si0; %)

KauecTBeHHbIe peakinu Ha KathoHsI B pactBope (NHy ©, Na', K, Ca®’, Mg*", Fe*', Fe’', A
Cu2+, Zn2+)

[Tonydyenune ra3zoo0pa3Hbix BemlecTB. KadecTBEHHbIE pEaKIMM Ha Ta3000pa3Hble BellecTBa
(KUCIOPO, BOJOPO/I, YIIIEKHUCIIBINA ra3, aMMHAK)

[lepBoHayanbHble CBeJEHUS 00 OpPraHMYECKHWX BEIIECTBaX: NPENENbHBIX U HEMpeaeabHbIX
yrieBojgopoaax (MeraHe, TaHe, 3TUIICHE, allETUIICHE)

[lepBoHayanbHble cBeneHUA 00 OpraHUMYECKUX BEIIECTBAaX: CHUpPTax (MEeTaHoJe, STaHoIeE,
TIIALIEPUHE ), KAPOOHOBBIX KUCIIOTAX (MYpasbuHol, YKCYCHON, CTEApUHOBOM).

Paznen Bkmowaer paboTy MO TPEHUPOBOUHBIM 3aJaHUSIM ISl ONpEAETeHUs] TOTOBHOCTH
IIKOJILHUKOB K 9K3aMEHY MO0 TOMY WJIM MHOMY Pa3ieNly C MOCIECAYIONINM aHAJIM30M U METOAMYECKUMHU
PEKOMEHIALIUSIMHU.

Paznen 3. Boimosinenne uccienoBarenbckoit yactu OI'D ( 24 3aganue). - 4 yaca

Paznen BrimrouaeT mpakTUYECKyro paboTy 00ydaronuxcs mo 24 3a1aHuro.

Pa3neu 4. TecToBblil NPaKTUKYM. — 4 4

BxmrouaeT HemocpeICTBEHHO TECTUPOBAHKUE M paboTy ¢ OJIaHKaMU OTBETOB. AHAJIHM3 OIMHUOOK.
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TeMaTnuyeckoe NIAaHMPOBaHUE

Tema

Bcero
JacoB

[Inanupyemsle pesynbratsl (YY)

Bxognoit cpez KMUM 2021-
22r

2

Onpenenuts MapupyThl, B TOM YHUCJIE WHIUBUAYaJbHBIE,
MIOBTOPEHHUS U 3aKPEIIJICHUS TEM.

Pasgen 1. Ocobennoctu OI'D
no xumuu B 2022-23r.

3naer ocobenHoctu OI'D  2022-23r., koaupukarop
3JIEMEHTOB cojepxaHus, crnenudukanus Kumos OI'D mo
XUMHUHU, HHOopMaImoHHbie pecypcesl OI'3;

HAyYUTCS HCIONB30BaTh pa3IMYHBIE HCTOYHUKH JUISA
HOJTy4eHHST XMMUUECKON HH(OpMaLuK

Paznen 2. «[logroroBka K
OI'D o xumumn»

23

Hayuunres OIPELIEIIATh eI " 3aJ1a4un
NeSITeTIbHOCTH, BBIOMPATh CPEACTBA pEaH3aliH LEIH U
IMPUMCHATH UX HA IIPAKTUKCE,

pa3nuyath BEUIECTBAa PAa3HBIX KIIACCOB MPOCTHIX U
CJIOKHBIX BCIICCTB, ONPCACIATL UX XUMHUYCCKUC CBOfICTBa,
B TOM YHCJIC M M3YYCHHBIX OPTaHHYECKUX BEIICCTB;

pas3iindaTtb 10 Ka4€CTBCHHbBIM pcakuusam
NPeIO’KEHHBIC KATHOHBI 1 aHUOHBI,

OIMUCBIBATh XUMHUYCCKUC PCAKIINU, Ha6JIIO,Z[a€MBIe B
X0Je JIEMOHCTPAIIMOHHOTO " 1ab0paTopHOTO
OKCIEPUMEHTOB.

JenaTh BBIBOABI M3 PE3yJIbTaTOB MPOBEAEHHBIX
XUMHNYCCKUX SKCIICPUMCHTORB;

OOBSICHATH TCHETHYECKYIO CBSI3b MEXTY
BCIICCTBAMH PA3HBIX KJIACCOB HCOPraHNYCCKUX BCIICCTB,

CocTaBisTh CXeMy JJEKTPOHHOTO OamaHca K
OKHCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIM pCaKkuuiaM,
MPaBUJIBHO PAcCTaBIATh KOAPOUIMEHTHI Ha OCHOBE
COCTaBJIEHHOH CXEMBI, OIIPCACIIATH OKHCJINTCIIb u
BOCCTaHOBHUTEIIB;

pacCuUUuThIBaATh
JJIEMEHTOB B BEIIIECTBAX;

MMPOU3BOJAUTH BbBIYUCIICHUS
YPaBHEHHIO C  HCIIOJIb30BaHHEM
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

MAacCCOBBIC JO0JIHU XUMHUYCCKHUX
110 XUMHUYCCKOMY

MAacCOBOHM  JOJIU

Paznen 4. Brimonnenne
HUCCIIEI0BATEILCKON qacTU
OI'D ( 24 3ananue).

Hayuurcs  ompemensaTs  1Hend M 3a7addd
NeSITeIbHOCTH, BBIOMPATh CPEACTBA peaTU3alUM LEIH U
NPUMEHSTH UX Ha MPAKTHKE;

UCIOJIb30BaTh pa3IMYHbIC HCTOYHMKHM JUI TIOJY4EHUs
XUMHAYEeCKON MH(pOpMaIuy;

Hay4YMTbCs QaJIeKBaTHO MCIIOJIb30BaThb PEUCBBIC
CpelcTBa ISl PEILICHUS DPAa3TUYHBIX KOMMYHHMKATHBHBIX
3ajay;

(dbopmMHpoBaHKE BBIPAKEHHON YCTOHYMBOM ydueOHO-
II03HABATEILHOM MOTHBAIIUM U MHTEpPECA K YUEHUIO;
TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JanmbHEHIIen
00pa30BaTEIbHON TPAEKTOPHH.

Hay4yuTcs paboTaTh ¢ peakTUBAMH M JIAOOPATOPHBIM
000pyI0BaHUEM

Pa3nen3.TecToBriii

IIpaBUIBHOCT  OLEHKM CBOMX BO3MOXKHOCTEM IIPU
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IMPAKTUKYM. BBITIOJTHEHHUH Sa,I[aHI/Iﬁ TECTA,

yMeHHe 0e30IMnO0YHO 3aMOTHATH OJaHKH.

Kaﬂeﬂz{apﬂo-TeMaTuqecxoe NJJAaHHPOBAHUE

No
n/n

Tema 3anaTusa

Jata

[Tpumevanus

IIJ1aH

dakr

1-2

Bxoanoit cpes KUM 2022-23r (2 yaca)

Paznen 1. Ocobennoctu OI'D mo xumum B 2023-24r. (1 4ac)

Ocob6ennocta OI'D o xumuwm B 2023-24r.

KoM (pUKaTOp PIEMEHTOB cozepkanus, cnenudukaus Kumos OI'D
no xumuu, aeMmoHctpaunoHHbli KMM 2022r., uapopmanuoHHbIe
pecypcebl OI'D;

Pasnen 2. «Ilogroroska k OI'D 1o xuMun» (23 uaca)

Crpoenne artoma. CTpoeHHE OJIEKTPOHHBIX OO0OJIOYEK aTOMOB
nepBeix 20 anementoB IICXD. Ilepuoguueckuii 3akoH U
nepuouyeckasl cucrema xuMudeckux snemeHtoB /.M. Menpaeneena

Crpoenue Moiiekysl. XMMUYECKasi CBsA3b: KOBAJICHTHAs! (HETOJIsIpHas,
NoJIsipHasi), MOHHAs, METAJIINYECcKasl.

BanentHocte xumMuyeckux 3yieMeHTOB. (CTemneHb OKHUCICHHS
XUMHUYECKHUX AJIEMEHTOB.

HpOCTBIe )41 CJIOXKHBEBIC BCIICCTBA. OCHOBHBIC KJIaCChI
HEOpraHu4yeckux coeauHeHuil. HomeHkiatypa HeOopraHuYecKux
COEIMHEHMI.

XuMuyeckass peakuus. YCJIOBUS M TPU3HAKM IPOTEKAHUS
XUMHUYECKHUX peakluii. XMMUYECKUE ypaBHEHUS. 3aKOH COXPAaHEHUs
MAacChl BEHIECTB.

Knaccupukanuss XUMUYECKHX peakuil 10 pa3IuyHbIM
IIPU3HAKAM: KOJIMYECTBY M COCTaBYy HCXOIHBIX M IIOJYyYEHHBIX
BEILIECTB;  W3MEHECHMIO  CTEIEHEH  OKHUCIECHHd  XHMHYECKHUX
JJIEMEHTOB, MOMJIOIIECHUIO U BBIICICHUIO SHEPTHH.

BrlunciieHne MaccoBOW HOJIM XUMHUYECKOI'O DJJIEMEHTA B
BEIIECTBE.

DJIEKTPOJIUTBI M HEAJIEKTPOJIUThl. KaTHOHBI W aHMOHBI.
DNEeKTPONUTHYECKass TUCCOLMAlMs KHUCJIOT, LIeJoYeH, coiei
(cpenHux)

Peakunu HOHHOTO 0OMEHA M YCJIOBUS UX OCYIIECTBICHHUS.

10

XUMHUYECKUE CBOWMCTBA OKCHIOB: OCHOBHBIX, aM()OTEpHBIX,
KHCJIOTHBIX.

11

XMMHYECKHE CBOMCTBA OCHOBAHUM U KUCJIOT.

12

XUMHUUECKUE CBOMCTBA aM(OTEPHBIX THIPOKCHJIOB.

13

XuUMHUYeCKHEe CBOWMCTBa cojiel (cpemnux). B3anMocsssb

PA3JINYHBIX KJIACCOB HCOPraHUYCCKUX BCIICCTB. PeaKI_II/II/I HMOHHOT'O
obmena. (Ne22)

10




14-

XWUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB:

15 rajoreHoB, KUCIOPOa, CEPHI.

16- XUMHUYECKHUE CBOMCTBA IIPOCTBIX BEIIECTB HEMETAJIIOB:

17 asora, ¢ocdopa, yriaepoaa, KpeMHHsI

18 Yuctsle BemecTBa U cMecH. [paBuna 6e3onacHoil paboThl B
IIKOJIbHOM JTabopaTopun. YemoBek B MUPE BEIIIECTB.

19 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. OKHUCIUTEIb
1 BocctaHoBuTelb. (Nel4, 20)

20 Beluncnenne MaccoBod [OJIM PACTBOPEHHOIO BEILECTBA B
pactBope. Beruncnenus mo xumudeckomMy ypaBHeHU0. (Noe21)

21 PacuétHple  3amaud:  BBIUMCIEHHE  MAacCOBOM  JOJIH
XUMHUYECKOTO 3JIEMEHTA B BEIIECTBE, BHIYMCICHUS TTI0 XUMUYECKOMY
YPaBHEHUIO C HCIIOJIb30BAHUEM MAacCOBOM JOJM PacTBOPEHHOIO
BenlecTBa B pactBope. (Nel5, 21)

22 XUMHYECKHE CBOMCTBA IPOCTBIX BEIIECTB METAJUIOB:
HIEJIOYHBIX, IIETOYHO3EMENbHBIX, MarHUS U UX COCIMHEHUH, jKerne3a
1 €ro COSIMHEHUI, allFOMUHUS, €70 COCTUHEHMI.

23- OnpeneneHue xapakTtepa Cpelabl pacTBOPOB KHUCIOT U

24 1IeJI0Yel ¢ MOMOUIbI0 MHAUKATOpOB. KauecTBeHHBIE peakuuu Ha

- e T Q- 2- 2- - 3-
aamnonsl B pactBope (Cl, Br', I', S7, SO;~, SO47, NO;3 *, PO4 ™, COs
> Si0s %)

’ +
KauectBennsie peakuuu Ha kaTHOHBI B pactBope (NHy
+ ot + + + + + + +
Na', K', Ca®", Mg, Fe*", Fe’", AI*", Cu*", Zn™).
25- [Tonyyenne  ra3ooOpa3HbIXx  BemiecTB.  KauecTBeHHBIE
26 peakmuu Ha Tra3o00pa3Hbie BemecTBa (KHCIOPOJ, BOJIOPO/I,

YTJIEKHUCIIBIN Ta3, aMMHUAK)

Pa3znen 4. Beimonnenue uccnenoBarenbckoi yactu OI'D (24 3aganue).

(4 gaca)
27- | OrpaboTKa HAaBBHIKOB NMPOBEACHUS MTPAKTUUECKONU YaCTH
28-
29-
30
Pa3nea 4. TecToBblii npakTHKYM. (4 4aca)
31 JuarHoctuueckas pabota. AHaIU3 OMINOOK.
32
33- | AuarHoctuueckas paboTa. AHaJINU3 OMHOOK.

34
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