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IHosicHUTEILHAA 3aMHCKA

Baeypounast nesTenbHOCTh «B XMMHUM Bce HHTEPECHOY MpeIHA3HAYeH I 00yJaronuxcs 9 kiacca,
BBIOpaBIIMX NpEeIMET XUMUU s cladu dk3ameHa B (popme OI'D u mimaHupyrommx B AalbHEHIIEM
U3y4YeHHE XUMHUU Ha TPOPUIHHOM YPOBHE.

Ilens naHHOrO Kypca — MOATOTOBKA M IOJAJIEP)KKA BBITYCKHUKOB 9 Kilacca IIKOJBI, IIOMOIIb B
MPEOJIOJICHUM KOTHUTHBHBIX, JIMYHOCTHBIX U MPOILIECCYaTbHBIX TPYIHOCTEH B MEPUOJ IMOIATOTOBKH K
JK3aMEeHY.

Pe3ynbTaTtoM COBMECTHOHM AESITENBbHOCTH OOydarommxcs 9 kimacca u megarora OyayT SIBISTHCA
pe3yabTaThl MPOOHOTO TECTUPOBAHUS, @ B KOHEYHOM HMTOTE — MTOTOBasi aTTeCTalMs O0ydyaromuXxcs IO
MPEAMETY XUMUSL.

B cooTBetcTBUM ¢ TpeboBaHusIMEU DeiepabHOrO rOCyAapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa
OCHOBHOTO 00IIero o0pa30BaHHsS BO3HHKJIA HEOOXOJMMOCTh B DPa3pabOTKe MpOTrpamMMbl BHEYPOUHOMH
JESATSIIbHOCTH, TMO3BOJISIONICH PACIIMPUTh U YIIIyOWTh CBOW 3HAHHS 110 XUMHHU, C(HOPMHPOBATH HABBIKH
UCCJIEIOBATEIbCKON J1€ATEIbHOCTH.

AKmyanbHocmp TIPOTPAMMBI CBsI3aHA C BO3MOXKHOCTBIO OOYyYaromierocsi BeIOpaTh MPOQUIbHBIM
npeaMeT o0yueHus B CTapUIMX KlaccaxX WM M3MEHHTh CBOW BBIOOp. DK3aMeH MO XUMHUU TpedyeT OT
00ydJaronmxcsi MHOTUX 3HAHUM M TIOHSATHH HE TOJBKO B 00JIACTU HEOPraHMYECKOW XUMHUU, HO H
OpraHWYECKON XUMHH; BIIAJIETh MPAKTUYCCKUMH HABBIKAMH U YMETh MPUMEHSTh UX B JAPYTOW CUTYaIIHH.
3aHATUS IO BHEYPOUHOH ESITENBHOCTU «B XMMHUM BCe HHTEPECHOY» MPEAHA3HAYEHBI JIsl TEOPETUUECKOMN U
MpaKkTUYECKOW TMOMOIIM B MOATOTOBKE K ['ocymapcTBEHHOM MTOroBOM aTTecTaluu. 3aHATUA
OpUEHTUPOBaHbl Ha MOBTOPEHHE, CUCTEMATU3ALMI0 U YIIyOJIeHHOE M3Y4YeHHE Kypca XMMHUU OCHOBHOM
IIKOJTBI, @ TAK)KE Ha TOATOTOBKY o0ydarommxcs 9-x kiaccoB kK OI'D u 00yuaromuxcs, KOTOpble BEIOUPAIOT
XUMHUIO JUTs AanbHeiero oo0yueHus: B mpoguie. 3aHATUs 10 porpaMMe BHEYPOUHOIl AesTensHocTH «B
XUMHH BCE HHTEPECHO» MTOMOTYT Pean30BaTh O0YUYAIOLTUMCS MPOEKTHI 110 BEIOPAHHBIM TEMaM.

Hoeu3noii 1aHHON TporpamMmbl SIBISIETCS TO, YTO B OCHOBE JIE)KHUT CHUCTEMHO-JEATEIbHOCTHBIN
MOJIX0Jl, KOTOPBIA CO3[]a€T OCHOBY JIJISl CAMOCTOSITEJIBHOTO YCIEIIHOTO YCBOEHUS 00y4aroIUMHUCS HOBBIX
3HaHWM, yYMEHW, KOMIETECHIIM, BUJIOB M CIIOCOOOB JEATEIHHOCTH M OOECIEYMBAET COOTBETCTBHE
NESTENIbHOCTH OOy4YalomuXcsi WX BO3pacTy U HMHAWBHAYATbHBIM OCOOCHHOCTSM. DMOIMOHAIBLHOE
NepeXKBaHUE MPOLECCa OTKPBITUSL SBISETCS OCHOBOM MOTHBAIMU K 3HAHUSAM, CTUMYJISATOPOM CaMOM
YMCTBEHHOW J€ATENbHOCTH B  JIOCTHIKEHUHU LEJIeH JIMYHOCTHOTO, COLMAIbHOIO U IO3HABATEIHHOTO
pa3BUTHS 00YyYarOIINUXCS.

[IporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIIUX HOPMATUBHBIX TOKYMEHTOB:

o  ®DenepanbHbiii 3ak0oH Ne273 @3 o1 29.12.2019 r. «O6 obpazoBanuu B Poccuiickoii @eneparium»;



o @enepanabHBIN TOCYIAPCTBEHHBIM 00pa30BaTEIBHBIA CTAHIAPT OCHOBHOTO OOIIEro 0O0pa3oBaHUS,
YTBEp)KICHHBIN nprkazoM MuHHCTepcTBa 00pa3zoBaHus U Hayku Poccuiickoii ®@enepanuu ot 17
nexabdps 2018 r. Ne 1897;

o TpeboBaHUA K OCHAILEHHIO OOPa30BaTENILHOIO IPOLECCa B COOTBETCTBUHU C COJAEPKATEIbHBIM
HalOJIHEHUEM  y4eOHbIX  NpeAMETOB  (eepalbHOr0  KOMIIOHEHTa  I'OCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTAHAAPTA, YTBEPKICHHBIN MpHKa3oM MuHHCTEpPCTBa 00pa30BaHMUA M HAYKU
Poccuiickoit @enepanuu ot 4.12.2018 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CaHuTapHO - SNHUJIEMHOJIOTHYECKHE TpPEOOBAHUS K YCIOBHAM U
opraHu3anuy o0y4eHus B 00111e00pa30BaTEIbHbIX YUPEIKICHUAX, yTBEPHKICHHbIE IOCTAHOBICHUEM
['maBHOTO rocyaapcTBeHHOro caHUTapHOTO Bpaua PO ot 29.12.2019r. Ne189».
3aHATHS IPOBOJATCS UHIMBUIyalIbHbIE U I'PYNIIOBBIE.

IJens porpamMmBbl:

- IOATOTOBKA M TNOJACPXKKA BBITYCKHUKOB 9 Kijlacca IIKOJIBI, IIOMOLIb B IIPEOJOJICHUU
KOTHUTHBHBIX, JMYHOCTHBIX U IPOLECCYATbHBIX TPYIHOCTEN B NIEPUOJ MOATOTOBKH K 3K3aMEHY .

3aoauu porpaMMbl BHEYPOUHOH €ATEIbHOCTU M0 XUMHHU:

OCBOCHHE BKHEHUIIIMX 3HAHUI 00 OCHOBHBIX MOHATHUX U 3aKOHAX XUMUHU, XUMUYECKOH CUMBOJINKE;

OBJIa/ICHUE YMEHUSMHU HaOJII0JaTh XMMUYECKHE SBJICHUS, IPOBOJAUTh XUMHUECKUI SKCIIEPUMEHT,
IIPOBOAMTH Pacu€Thl HA OCHOBE XUMUUYECKUX (POPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUii;

pa3BUTHE TIO3HABATEIFHBIX HWHTEPECOB W HMHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B Tporecce
IPOBEIEHUS] XUMHUUECKOT0 SKCIIEPUMEHTa, CaMOCTOSTEIbHOTO MPUOOPETEHUsI 3HAaHUH B COOTBETCTBUU C
BO3HHUKAIOIIMMU >KU3HEHHBIMU TOTPEOHOCTIMU;

BOCIIMTAaHME OTHOLIEHUS K XUMUU KaK K OJAHOMY M3 (yHAAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMUSI U DJIEMEHTY O0II€4eTIOBEUECKOM KYJIbTYpbl; IPUMEHEHHE MTOJTyYEHHbIX 3HAaHUN U YMEHHUH

JJIA UCITIOJIb30BaHUA B HCCTaHﬂapTHOﬁ CUTyallu.

Ilnanupyemble pe3yJibTaThl
Ha 3aHsATHSIX BHEYpOUHOU IEATEIbHOCTH « B XuMIM BCe HHTEPECHO» 00yUaroIIUecs OMOTHIT CBOU
3HAHUS 110 XUMHUH, TIOBBICAT CBOM YPOBEHb TEOPETHUCCKOW U AKCIECPUMEHTAIBHON MOJATOTOBKH. 3aHITHS
MPU3BaHbI IPOOYIUTH Y yUaIUXCS MHTEPEC K XUMUYECKON HAYKH, CTUMYJIHMPOBATh JalbHENIIee n3yUeHHe
XUMHUHU. XUMUYECKHE 3HaHUs, cOPMHUPOBAHHBIE Ha BHEYPOUHBIX 3aHSTHUSIX, IOMOTYT OOydaromuMcs B
MOJITOTOBKE K 9K3aMEHYy 10 XUMHH U B JIaJbHEHIIIEM OCO3HAHHO BBIOpATh HampaBieHUE MPO(UIBHOTO
o0ydeHusl.

IIpeaMeTHBIMH pe3yJIbTATAMHU OCBOEHUS MTPOTPAMMBI SIBISIOTCS:



- B IIO3HABATEIbHOHN c(epe: OMUCHIBATH JAEMOHCTPAIMOHHBIE M CAMOCTOSITEIBHO NPOBEICHHBIC
HKCIIEPUMEHTBI, UCHOJB3Ys ISl ATOTO PYCCKHH SI3BIK M SA3bIK XMMHUU; HAOIIOAaTh JEMOHCTPHPYEMbIE U
CaMOCTOATCIIBHO IPOBOJAUMBIC OIBIThI, XUMHWYCCKUC PCAKIIUU, TPOTCKAOIIUC B IIPUPOIAC U B 6BITy;

- B IICHHOCTHO-OPUEHTAIIMOHHON cepe: CTPOUTH CBOE MOBEJICHNUE B COOTBETCTBHUH C IMIPUHIUIIAMH
OepeXHOTO OTHOLICHUS K IPUPOE;

- B TPYAOBOH cdepe: MIaHNPOBAaTh U OCYLIECTBIATh CAMOCTOATENIFHYIO Pa0OTy MO MOBTOPEHUIO U
OCBOCHHIO TCOpCTI/I‘-IeCKOf/'I 4acCTH, IJIAaHUPOBATh U IMPOBOAUTH XUMHYECKHI 9KCIICPUMCHT, HUCIIO0JIb30BATh
BEILIECTBA B COOTBETCTBHH C UX IPEJIHA3HAYCHNUEM U CBOMCTBAMH;

- B cepe 0€30IaCHOCTH KHU3HEACATEIBHOCTH: OKa3bIBaTh NEPBYIO IMOMOIIL NPH OTPABICHUSIX,
0’KOTax ¥ JIPYTUX TPaBMax, CBA3aHHBIX C BEIIECTBAMH U JJA0OPATOPHBIM 000PY/IOBAHUEM.

JINYHOCTHBIMH Pe3yJIbTATAMM SBJISIOTCS:

- B IICHHOCTHO-OPUEHTAIIMOHHOW cepe — UyBCTBO TOPAOCTHU 32 POCCHICKYIO HAayKy, OTHOILICHUE K
TPyLy, IIeJeyCTPEMIEHHOCTh, CAMOKOHTPOJIb 1 CAMOOIICHKA;

- B TPYyIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBEIOOpY nanbHeiIIelr o0pa3oBaTebHOM
TPaeKTOPHH;

- B IIO3HABATEJbHOH cdepe: MOTHBALMS YYCHHS, YMEHHE YIPAaBIATh CBOCH IO3HABATEIbHOM
JeATEIILHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMMU SBIISIOTCS:

- BJIQJICHWE YHHBEPCAIBHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCO0aMHU JIESTEILHOCTH: HAOIIOACHHE,
U3MEpEHUe, IKCIIEPUMEHT, YueOHOe HCcCieI0BaHue;

- YMEHUE TeHepupoBaTh UJEH, OTIPENIeNATh CPEACTBA, HEOOXOAUMBbIE Ul UX peaTu3alui;

- YMCHHE ONPpCACIATE LCIW WU 3ada4u ACATCIbHOCTH, BI)I6I/IpaTB Cp€acTBa peain3aiuu LCJIN U
MMPUMCHATH UX Ha IIPAKTUKE,

- UCIIOJIb30BATh PA3JIMYHBIC UICTOUYHHUKU IS ITOJTYUCHUS XUMHYECKOH I/IH(l)OpMaI_II/II/I.

OcBoeHHE TMPOrpaMMbl BHEYPOUYHOW JEATEIBHOCTH OOYYAIONIMMHUCS TO3BOJHUT IOJYYHTH
CJICYIOIINE PE3YIIbTATHI:

B cghepe pazeumus nuuHoCmHbIX yHUBEPCANBHBIX YUEOHBIX OCUCMBUIL 8 PAMKAX:

1. Koenumugnozo komnonenma 6yoym cghopmuposansi:

- OCHOBBI COIHATBHO-KPUTHYECKOTO MBIIIJICHNS, OPHEHTAIMsI B OCOOCHHOCTSX COIHAIbHBIX
OTHOIIICHUN W B3aWMOJICHCTBUM;

- SKOJIOTHYECKOE CO3HAHME, MPHU3HAHUE BBICOKOW IIEHHOCTH XHM3HH BO BCEX €€ MPOSIBICHUSIX;
NPaBUJI TOBEJICHUS B YPE3BBIYAHHBIX CUTYAIUSIX.

2. llennocmnozo u IMOYUOHANbHO20 KOMNOHEHMO8 Oyoem chopmuposana.



- MOTPEOHOCTh B CAMOBBIPAKEHUH M CaMOpeaIn3alii, COUAIbHOM MPU3HAHUU.

3. JleamenvHocmuo2o komnonenma 6y0ym cqhopmuposansl:

- YMEHHUE BECTH JUAJIOT Ha OCHOBE PaBHOIIPABHBIX OTHOIIEHUI U B3aUMHOTO YBaXKCHUS U IPUHSTHUS;

- YCTOMYMBBIN TO3HABATENbHBIM MHTEPEC M CTAHOBJIEHHE CMBICIIOOOpasyomeld (QpyHKuIuu
MO03HABATEIBLHOIO MOTHBA;

- TOTOBHOCTb BbIOOpa MpOoPHUIBLHOTO 00pa30BaHMUSL.

2. Ob6y4arouuiics NoIyYUTh BO3MOKHOCTD [T (HOPMUPOBAHHMS:

- BBIPOKEHHOM yCTOWYNBOM yueOHO-1103HABAaTEIbHON MOTHUBALIUY U UHTEpECA K YUCHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTAHUIO.

B cghepe pazeumusn pecynamuenvlx yHugepcaibHvix yueoHvIX 0elicmeuii 00yuarouuiica

1. HayuuTcs:

- I[eJIeTI0JIaraHHIo, BKITFOUYasi TOCTAHOBKY HOBBIX LieJieH, mpeoOpa3oBaHue MPaKTUUYECKON 3a/1a4il B
MO3HABATENIbHYIO;

- CaMOCTOSITEJIbHO aHAJIW3UPOBATh YCJIOBHUS JOCTUKEHHS L€ Ha OCHOBE y4deTa BbIIEJIECHHBIX
YUUTEIEM OPUEHTUPOB JICHCTBUS B HOBOM YUYEOHOM MaTepHUale;

- IJITAHUPOBATH MYTHU JOCTHKEHUS LENEH.

2. [Tony4uTh BO3MOXKHOCTh HAYYUTHCS:

- CaMOCTOSTEIbHO CTaBUTh HOBbIE YU€OHBIE LIEIH U 3a]1a4H;

- IIpH IUIAHUPOBAHUM JOCTHKEHMSI LIEJeHl CaMOCTOSTENIbHO U aJIeKBaTHO YUUTHIBaTh YCIIOBUS U
CPEICTBA X JOCTUKCHHUS.

B cpepe pazeumus KOMMYHUKAGMUGHBIX YHUBEPCATbHBIX YUEOHBIX 0elcmEUNl 00yualowuica

1. Hayuwurcs:

- aJIEKBATHO MCIIOJIb30BaTh peyb JUIsl MJIAHUPOBAHUS U PETYIISILIMU CBOEH 1E€ATENbHOCTH;

- aIEKBaTHO MCII0JIb30BaTh PEUEBBIE CPEJICTBA ISl PEILIEHUS Pa3IM4YHbIX KOMMYHUKATHBHBIX 3a/1a4;
BJIA/IETh YCTHON U MUCBMEHHOM PEYbl0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAaHUE;

- OPraHU30BbIBaTh U IJIAHUPOBATh YUEOHOE COTPYAHUYECTBO C YUUTENIEM U CBEPCTHUKAMU;

- MHTETpUpPOBATHCS B TPYIIy CBEPCTHUKOB M CTPOUTH HPOAYKTUBHOE B3aHMMOJEICTBHE CO
CBEPCTHHUKAMH U B3POCIIBIMHU.

2. [lony4uuTh BO3MOXKHOCTb HAYUUTHCS:

- OpaTh Ha ce0s MHUIIMATHBY B OPraHU3AI[MH COBMECTHOTO JAEHCTBUS;

- OKa3bIBaTh MOJJEPKKY U COAECUCTBHE TE€M, OT KOTO 3aBHCHUT JOCTH)KEHUE LIEJTU B COBMECTHOM

JEeSITENLHOCTH.

B cehepe pazeumun noznasamenvHnvix yHugepCcanbHbIX yueOHbIX OCUCMEUIL 00y alouuIica

1. Hayuwurcs:



- OCHOBaM peaJin3aliy MPOEKTHO-UCCIIEA0BATEIbCKON NeSTEIIbHOCTH;

- IPOBOJUTH HAOTIOACHUS U DKCIIEPUMEHT TI0]T PYKOBOJICTBOM YUHTEIIS;

- OCYIIECTBJIATH PACIIUPEHHBIN MOUCK WHPOPMAIIUU C MCIOJIB30BAHUEM PECYPCOB OMOIMOTEK U
Nurepuera.

2. [Tony4uut BO3MOKHOCTh HAYYHUTHCSL:

- CTaBUTh MIPOOJIEMY, APTYMEHTHUPOBATh €€ aKTYaITbHOCTh;

- CaMOCTOSITEIILHO MPOBOAWTH UCCIICJIOBAHHUS HAa OCHOBE MPUMEHEHUS METOJIOB HAOIIOICHUS U
JKCIIEPUMEHTA;

- BBIJIBUTATh THIIOTE3HI O CBA3SIX U 3aKOHOMEPHOCTSX MPOIIECCOB;

- OPraHU30BaTh UCCIIEI0BAHUE C LIENBIO IPOBEPKU FMIIOTE3bI;

- ACJIaTh YMO3AKJIIOYCHUS U BBIBOABI HA OCHOBC apryMCHTALlUU.

HporpaMMa BHeypquoﬁ JIEATEIIPHOCTH MO XUMHUM «B XuMHHM Bce HHTCPCCHO» paCCUHTaHa Ha

yuanmxes 9 kinaccos (34 yaca).

Conep:xaHue NnporpaMmai.
BHEYPOYHOIi 1esiITeJIbHOCTH M0 XUMHUH «B XUMUM BCe HHTEPECHO»

[Iporpamma 3aHATUI COCTOUT U3 YETBIPEX PA3IEIIOB:

1. Oco6ennoctu OI'D no xumumu.

2. IloBTOpeHue u yriyOsieHne TEOpeTUYECKOro MaTepuasia, METOKa pelIeHNs 3aJaH|il pa3HOTo
YPOBHS CJI0KHOCTH.

3. TecTOBbBII MPAKTUKYM.

4. BpInonHeHue MpoeKTHO-UCCIe10BaTeNbCKUX padoT.

OcHoBHOE conep:kanne

Pasnen 0. Bxoanoii cpe3 KUM 3a 2023r. — 24

Paznea 1. Oco6ennoctu OI'D no xumuu B 2024r. — 14
— KoAu(UKATOP STIEMEHTOB COJIEPIKaHUS

— cnenupuxarusa Kumos OI'D o xumun

— uH(opMaImonHslie pecypcsl OI'D

Pasnea 2. «B XxuMnn Bce HHTEPECHO» — TEOPETUUECKUI MaTepHall 10 HEOPraHUYECKOW XUMHUH U
NIEPBOHAYAJIBHBIM TPEACTABICHUSAM IO OPraHMYEeCKOM XMMMM, METOJIMKA PEIIECHUS 3aJaHul pa3HOro
YPOBHS CIIOXKHOCTH — 684.

Crpoenue atoma. CTpoeHHe IeKTPOHHBIX 0005104ek aToMoB nepBbix 20 snementos [ICXD

[lepnonnueckuil 3aKOH U MEPUOANYECKAs CUCTEMA XUMHUYECKUX 351eMeHToB [I.1. Menneneesa

Crpoenue Mosekyid. XUMHUYecKas CBS3b: KOBaJIEHTHas (HEMOJspHAs, MOJsApHas), HOHHas,
MeTaJlJTn4ecKast.

BaneHTHOCTh XUMHUYECKUX 271EMEHTOB. CTENEHb OKUCIEHUS XUMUYECKUX AIEMEHTOB.

[IpocTeie u croxHbie BemecTBa. OCHOBHBIE KJIACCHI HEOPraHUYECKUX coenHeHni. HoMeHnknaTypa
HEOPraHUYECKUX COETMHEHUN.

XHAMHUYECKash peaklus. YCIOBHS M NPHU3HAKM MPOTEKAHUS XMMHYECKUX pEeaKUui. XWMHUYECKHE
YpaBHEHHUs. 3aKOH COXPaHEHMsI MACChl BELLIECTB.



Knaccudukanus XuMHUYECKHX peakuuid MO pPa3IWYHbIM TMpPU3HAKaM: KOJHUYECTBY M COCTaBY
UCXOJIHBIX M TOJYYEHHBIX BEIIECTB; H3MEHEHUIO CTENEHEH OKHCICHUS XUMHUYECKHUX 3JIEMEHTOB,
MOTJIOUICHUIO U BBIJICIIEHUIO SHEPTUH.

BrrunciieHne MaccoBO 1071 XMMHYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEKTPOIUTHI U HEANEKTPOIUThI. KaTHOHBI M aHHOHBI. DIEKTPOIUTHYECKAS AUCCOIUAIIHS KUCIIOT,
1iesoueH, conen (CpeqHux)

Peakuuu noHHOr0 0OMEHa M YCJIOBUSA UX OCYILECTBICHHUS.

XUMHUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KHCITOTHBIX.

XUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCJIOT.

XUMHUYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCH]IOB.

XHWMHYECKUE CBOMCTBA COJICH (CPETHMX)

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB: FaJIOT€HOB, KUCIOPOAa, CEPHI.

XUMUYeCcKHe CBOMCTBA IPOCTHIX BEILIECTB HEMETAIIIOB: a30Ta, Gpocdopa, yriaepoaa, KpeMHHS

Uwucteie BemecTBa U cMecu. [IpaBuiia 6e3onacHol paObOThI B MIKOIBHOUN Jaboparopun. Yenosek B
MUPE BEIIECTB.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIC peakiinu. OKUCIUTENb U BOCCTAHOBUTEIb.

Boluricnenue MaccoBOW 0K pacTBOPEHHOIO BeEIIECTBA B pacTBope. BbrumcineHus 1o
XUMHUYECKOMY ypaBHEHUIO. (Ne21)

PacuérHble 3aaun: BEIYUCICHUE MACCOBOM 10T XUMUYECKOTO AJIEMEHTA B BEILIECTBE, BHIYUCIICHUS
M0 XUMHUYECKOMY YPaBHEHHUIO C MCIOJIb30BaHUEM MACCOBOM JIOJU PACTBOPEHHOTO BEIIECTBA B PACTBOPE.
(Nel5, 21)

B3anMocBsI3b pa3nuyHbIX KJIACCOB HEOPTraHUYECKUX BelIecTB. Peakiuu moHHOTo oOMeHa.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAUIOB: IIEIOYHBIX, IEIOYHO3EMENbHBIX, MATHUS U
WX COCIMHEHUN, XKeje3a U €ro COeTMHCHUH, alTFOMUHUS, €r0 COCTMHECHHI.

Omnpenenenue XxapakTepa cpelbl pacTBOPOB KHUCIOT U INEJIOYEl € MOMOUIbI0 WHAMKATOPOB.
KauectBennbie peakiiuu Ha annoHsl B pactsope (CI, Br, I, S%. S03%, SO4%, NO3 °, PO4 ¥, CO3 2,

Si0s3 %)

KauecTBeHHBIe peakiuy Ha Katnonsl B pacteope (NH4 ¥, Na*, K*, Ca2*, Mg?*, Fe?*, Fe**, A", Cu?*,
Zn2+)

[Tonyuenue ra3oo0pa3HbIX BemiecTB. KadecTBEeHHBIE peakiMd Ha Ta3000pa3HbIe BEIIECTBA
(KUCIOpoAd, BOAOPO/I, YIIIEKHUCIBINA ra3, aMMHAaK)

[lepBonavasibHble CBeAEHUS 00 OpPraHWYECKUX BEIIECTBAX: MPEACIbHBIX M HEMPEIeTbHBIX
YTIEBOIOpOAax (MeTaHe, dTaHe, ITUIICHE, alleTUIICHE)

[lepBoHavanibHble CBENEHHS OO0 OpPraHWYECKMX BEIECTBAX: CHUPTaX (METaHOJe, 3TaHOJE,
TIIALIEpUHE), KapOOHOBBIX KUCIOTaX (MYypasgbuHot, YKCYyCHOU, CTEApUHOBOM).

buonornuecku BaxkHbIe BEIIECTBA: OCTKH, KUPBI, YTICBOIBI.

Pasnen Bkmiowaer paboTy MO TPEHUPOBOUHBIM 3aJaHUSIM JUIS OINpPENEJeHHs] TOTOBHOCTH
IIKOJIbHUKOB K 9K3aMEHY 0 TOMY WJIM WHOMY DPa3felly C MOCIEAYIONIMM aHaJu30M M METOJAMYECKHUMU
PEKOMEHJAIUSAMH.

Pasnea 3. TecToBblil NpakKTUKYM. — 4 4
Bxutouaet HeMmocpeACTBEHHO TECTUPOBAHKE U pabOTy ¢ OJTaHKAMU OTBETOB.

Pa3pnen 4. BolnoJiHeHHe POEKTHO-UCCJIEI0BATEIBCKHUX padoT. — 34
Paznen Biitouaet paboTy 00yyaromuxcst o BHIOPAaHHBIM TEMaM MIPOEKTa M0 XMMHUHU, KOHCYJIbTallu!
YUYUTEIIA.

TemaTnyeckoe NIAHKPOBAHKE
No | Tema Bcero | [Inmanupyemsie pe3ynbtatsl (YY)
n/m 4acoB




Bxoanoii cpes KUM 2022r

Onpenenuts MapuipyThl, B TOM YHUCJIE€ WHIUBUIYalIbHBIE,
IIOBTOPEHMS U 3aKPEIIJICHUS TEM.

Pasnenr 1. Ocobennoctu
OI'D o xumuu B 2023r.

3naetr ocobennoctu OI'D 2018r, koandukaTop 1eMEHTOB
conepxanusi, crneuudukanus KumoB OI'D mo xumwuw,
nHpopmannoHHbIe pecypcbl OI'D;

HAay4YUTCS MCIOJb30BaTh PA3JIMYHbIE WMCTOYHUKHU IS
MOJTy9CHUSI XUMHYECKON HHPOpMAIIH

Pazgen 2. «B xumum Bce
HHTEPECHO»

58

Hayuutcs  ompemensth  1menu W 3a7a4d
NeSITeNIbHOCTH, BBIOMPATh CPENICTBA pealli3alluy el U
MIPUMEHATh UX HA IIPAKTHUKE;

pasnuyaTh BELIECTBA PA3HBIX KJIACCOB IMPOCTBIX U
CJIOXKHBIX BEIIECTB, OMPEIEISATh UX XUMHUUYECKHE CBOMCTBA,
B TOM YHCJIE€ U U3YUEHHBIX OPraHUYECKUX BEILECTB;

pasnuyaTh o KaueCTBEHHBIM peakiusm
MPEAJIOKEHHBIE KATUOHBI U AHUOHBI,

OTHMCHIBATh XUMHUYICCKUE PEAKITUH, HAOII01aeMbIC B
xoJie JI€EMOHCTPALMOHHOTO u 1abopaTopHOTO
9KCIIEPUMEHTOB.

JenaTh BBIBOABI W3 PE3YyJbTAaTOB IPOBEAEHHBIX
XUMHUYECKUX IKCIIEPUMEHTOB;

OOBSCHSTH TE€HETUYECKYIO CBSI3b MEXIY
BEILIECTBAMH Pa3HBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

CocraBmsiTh cXeMy DIEKTPOHHOTrO OalaHca K
OKHCITUTEIHHO-BOCCTAHOBUTEILHBIM PEAKIIUAM, IPABUIILHO
paccTaBiATh KOI(PGUIUMEHTH Ha OCHOBE COCTaBICHHOU
CXEMBI, OTIPEICIATh OKUCIUTENh U BOCCTAHOBUTEIID;

paccuUMThIBATh ~ MacCoOBBIE€  JOJIM  XUMHUYECKUX
3JIEMEHTOB B BEIIECTBAX;

MPOU3BOAUTh  BBIUUCICHUA 1O XHUMHYECKOMY
YPaBHEHHIO C  KCIOJb30BAaHHMEM  MAacCOBOM  J1oyn
PacTBOPEHHOTO BEIIECTBA B PACTBOPE.

Paznen 3. TectoBbIl

IIPaKTHKYM.

[IpaBUNBHOCTP OLEHKHM CBOUMX BO3MOKHOCTEH
BBIIIOJTHEHUH 3aJIaHUH TECTa;

yMeHHe 0e30IH100YHO 3aMOTHATh OJTaHKH.

npu

Paznen 4. BrinmonHenue
MPOEKTHO-

HCCICI0OBATCIbCKHUX pa60T.

Hayuurcs  ompenmensitb  LeaM WM 3ajadu
NeSITeIbHOCTH, BBIOMpPATh CPEICTBA pealn3aliu Leau U
IIPUMEHSTh UX Ha IIPAKTUKE;

WCIIONB30BaTh pA3JINYHbIE MCTOYHUKHM JUIA IOJYy4YEHUS
XMUMUYECKON HH(OpMaIH;

HAay4YUThCS aJCKBATHO HCIIOJIb30BaTh PEYEBBIC
CpEICTBA AJs PELICHUs pa3IMYHbIX KOMMYHUKAaTHBHBIX
3a1a4;

(dbopmMHpoBaHUE BBIPA)KEHHON YCTOWYMBOM y4eOHO-
IT03HABATEIbHOW MOTUBALIMM U HHTEpPECA K YUYCHHIO;
TOTOBHOCTb K OCO3HaHHOMY BBIOOpY  JAajbHEWIIen
o0pa3oBaTesbHON TPAeKTOPHUH.

Ka.neﬂglapﬂo-TeMaaneCKoe INJTAHUPOBAHUE

| Ne ‘ Tema 3aHsTHS

‘ [Ipumeuanus

’ JHara
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n/n wiad | ¢pakT

1-2 | Bxoanoii cpe3 KM 2023t (2 gaca)

Paznen 1. OcobennocTu OI'D nmo xumuu B 2018r. (1 yac)

3 Ocob6ennoctu OI'D mo xumuu B 2024r.

KOAU(HUKATOp DIIEMEHTOB cojaepxkaHwus, crenupukamus Kumos
OI'D mno xumuu, jAemoHcTpauuoHuslii KWM  2024r.,
uH(popMalmorHbie pecypcsl OI'D;

Paznen 2. «Mup xumum» (60 yaca)

4 Crpoenne aroma. CTpoeHHE DSIEKTPOHHBIX OO0OJOYEK AaToOMOB
nepeix 20 smementoB [ICXD. Ilepuoguueckuit 3akoH U
NepuoauyYecKass  CHUCTEMa  XUMHYECKHX  3iemeHToB .M.
MenneneeBa

5} Ctpoenune  mosekys.  XUMHYECKas  CBA3b.  KOBAJICHTHAs
(HemonsipHasi, MOJISIPHAS), HOHHAS, METAJUIMYECKasl.

BanentHocte Xxumuueckux 3yieMeHTOB. CTeneHb OKHCIICHHS
XUMHYECKHX 3JIEMEHTOB.

6 [Ipocteie u cnoxnble BemiecTBa. (OCHOBHBIE KJIAcChl
HEOpraHWYEeCKUX coenuHeHnit. HomeHkiatypa HeOpraHMuecKux
COEeIMHEHUI.

7 Xumuueckasi peakuusi. YCIOBUS M TPHU3HAKK MPOTEKAHUS
XUMHYECKHX  peakiui. XUMHYeCKHe  ypaBHEHHsS.  3aKOH
COXpaHEHHUs MacChl BEIIECTB.

Knaccudukanus XUMHUYECKUX pEaKIUd MO Ppa3lIudHbIM
MpU3HAKaM: KOJIMYECTBY M COCTABYy MCXOAHBIX W TMOJTYYEHHBIX
BEILIECTB; W3MEHEHUIO CTENEHEW  OKHUCIEHUS XUMHYECKHX
AJIEMEHTOB, MOTJIONIEHUIO U BBIJCIICHUIO YHEPTHUH.

8 Brluncienue maccoBoOil JTOIM XMMHUYECKOTO 3JEMEHTa B
BEIIIECTBE.

9 DNEKTPONUTBl W HEANEKTPOJIUTH.. KaTHOHBI M aHMOHBI.
DNEeKTPONUTHYECKAsT JUCCOLMAIMS KHUCJIOT, IIEJIOYe, CcoJiel
(cpenHux)

Peaxiiuu nonHOr0 0OMEHa M yCIIOBUSI UX OCYIIECTBIICHUS.

10 XUMHUYECKHE CBOWCTBA OKCUOB: OCHOBHBIX, aM(DOTEPHBIX,
KHCJIOTHBIX.

11 XHUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCIIOT.

12 XHUMHYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB.

13 XuUMHYECKHE CBOMCTBa conel (cpenHux). B3aumocBssb
Pa3IMYHBIX KJIACCOB HEOPTAaHMYECKUX BEIIeCTB. Peakimu MOHHOTO
oOMmeHa. (Ne22)

14- XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB:

15 | rajoreHoB, KUCITIOPOJA, CEPHI.

16- XHWMHMYECKHE CBOMCTBA IPOCTBIX BEIIECTB HEMETAJIOB!

17 | a3ota, ¢pocdopa, yraepoaa, KpeMHUs

18 UYuctele BemiecTBa 1 cMecu. [IpaBuina 6e3omacHoi paboThl B

MIKOJIbHOM J1TabopaTopun. YesoBek B MUpe BELIECTB.
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19

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE peakinu. OKUCIUTETh
1 BoccTaHoBUTENb. (Nel4, 20)

20 Brruucnenue mMaccoBoil A0JM pacTBOPEHHOIO BEIIECTBA B
pacTBope. Brruucienus mo xumuueckomy ypaBHeHHIO. (Ne21)

21 PacuérHble  3amaud:  BBIYMCIIEHME  MAacCOBOWM  JIONIU
XUMHUYECKOT'0 SJIEMEHTA B BEIIECTBE, BBIYUCICHUS 10 XUMUYECKOMY
YPaBHEHUIO C MCIOJIb30BAaHUEM MAacCOBOM JOJM PACTBOPEHHOIO
BelecTBa B pactope. (Nel5, 21)

22 XHUMHUYECKHE CBOWCTBA HPOCTBIX BELIECTB METAJUIOB!
HIEJIOYHBIX, IIE€JI0YHO3EMENIbHbIX, MarHus W UX COEIWHEHUH,
JKeJe3a M ero COeIMHEHHM, aIFOMUHUS, €r0 COSIUHEHHIA.

23 OnpeneneHne xapakrtepa cCpeibl PacTBOPOB KHUCIOT U
niesiouel ¢ MoMOIIbI0 WHAUKATOpoB. KaduecTBeHHbIE peakiuu Ha
arnons! B pactope (CI, Br, I, S, SOs%*, SO4*, NO3 -, PO4 %, CO3
2 QiN, 2-

, Si03 )
KadecrBeHnsie peaknnu Ha KatHoHbl B pactBope (NHsz ™,
Na*, K*, Ca®*, Mg?*, Fe?*, Fe®*, AI¥*, Cu?*, Zn?").

24 [Tonyuyenune ra3oo0pa3HbBIX BemecTB. KadecTBEeHHbBIE
peakiuu Ha Ta3000pa3Hble BemecTBa (KUCJIOPOJ, BOJIOPO/I,
YTJIEKUCIIBIN Ta3, AMMHUAK)

25 [lepBoHayasibHbIE CBEAEHHUS 00 OPraHUYECKUX BEIIECTBAX:
NpelenbHBIX U HEMpeleNbHbIX YIIeBOAOpoAax (MeTaHe, JTaHe,
STUJICHE, allETUIICHE)

26 IlepBoHauanbHbBIe CBEJCHHUSI 00 OPraHMYECKUX BEIECTBAX:
criupTax (MeTaHoJie, STaHoJIe, TIUlLepUHE), KApOOHOBBIX KHCIOTaX
(Mypasbunoll, yKCyCHOM, CTEApPUHOBOI).

27 buonoruyecky BaykHbIE BELIECTBA: OCJIKU, JKUPBI, YTTIEBOIBI.

Paznen 3. TecroBblii npakTHKyM. (4 yaca)

28- | Iumarnoctuueckas pabora

29

30- | JImarnoctudeckast paboTa

31

Pa3nes 4. BolnosiHeHHe NPOEKTHO-UCCIe0BaTeIbCKHUX padoT (3uaca)

32- Pabora oOyuvarommuxcsi Mo BBIOPaHHBIM TeMaM MpPOEKTa,

34 | KOHCYNBTAIIUN YUUTEJIS.
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