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IHosicHUTEILHAA 3aMHCKA

[TporpaMma cocraBiieHa Ha OCHOBE

1. denepanbHoro 3akoHa ot 29 nexabps 2012 roma Ne 273-03 «O6 obGpa3oBanum B Poccuiickoit
Oenepanuny» (c1.28, .2, 3, 6, 7; ct.47 n.3; cT.48 m.1);

2. @enepa’dbHOrO TOCYIJApCTBEHHOTO OOpa3oBaTeNbHOrO cTaHjaapra (mpuka3sl MuUHHUCTEpPCTBA
obpazoBanus u Hayku Poccutickoii ®eneparun 06.0kts0ps 2009r. Ne 373 u ot 17 nexabps 2010
r. Ne 1897);

3. Tpebosanuii npodeccuonansHoro crangapra «llemaror (memarorudeckasi AeATeIbHOCTh B cdepe
JOIIKOIBHOTO, HAYaJbHOTO OOIIero, OCHOBHOTO OOIIEro, CpeaHero oOIero oOpa3oBaHMs)
(BocmiMTaTeNb, yUUTENb)» (MpUKa3 MHUHHCTEpCTBA TPyJda W CONMAIBHOW 3amuThl Poccuiickoit
Oeneparun ot 18 oktsi6pst 2013 1. Ne 544n);

OcHoBHOM 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOT'O 001IIEro 00pa3oBaHus;

[Tonoxxenus o padboueii mporpamme MBOY «Illkoma Ne71»

6. MeToanueckux peKOMEHIAIi yrpaBieHus: 00pa3oBaHus U MOJOAEKHOM MONMUTUKH T.PsS3ann 1o
COCTaBJICHUIO pabOYMX MMpOorpaMMaM y4eOHBIX peaAMEeToB B cooTBeTcTBUU ¢ PI'OC;

7. ®enepanpHOro I'ocymapcTBEHHOTO 00pa30BaTENbHOIO CTaHApTa OCHOBHOTO oO0IIero odpa3osa-
HUS, YTBEPXKAEHHOIO MpuKa3oM MuHucrepctBa oOpa3oBaHus u Hayku P® ot 17.12. 2010r.
Nel1897 (B pen IIpukazoB MunobpHayku Poccun ot 29.12.2014 Nel644, ot 31.12.2015 Nel577

8. CaHuTapHO-3MHUIEMHOIOTHIECKUX TPEOOBAaHUHN K YCIOBUSAM M Opranu3anuu ooydenus B OY

S

(yTBepakieHbl IOCTaHOBJIEHUEM [ JIaBHOTO roCy1apCTBEHHOI'0 caHuTapHoro Bpaya PO or
29.12.2010r. Ne189)
9.IlporpaMMsI 31€KTHBHBIX KypcoB. Xumusi. [Ipennpodunsnoe odyuenue. §-11 kmaccesr.» M,:»JIpodar
2007 r., CoctaBurens H. B. ['yOuna)

Bueypounas nestenbHOCTh «FOHBIH XUMHUK» TIpelHa3zHaueH s oOydarommxcs 9 kiacca,
BBIOpABIIMX MpeAMeT XUMHM I cladd sk3ameHa B gopme OI'D M miuaHupyroLUMX B JajbHeimem
U3y4YEeHHE XMMHUU Ha IPOPUIBHOM YPOBHE.

Ilenp naHHOrO Kypca — MOATOTOBKA M IMOJAJIEP’KKA BBIMYCKHUKOB 9 Kilacca IIKOJbI, TIOMOIIb B
IIPEOJOJIECHUY KOTHUTHBHBIX, JUYHOCTHBIX M IPOLECCYATbHBIX TPYAHOCTEM B INEPUOJ IOATOTOBKU K
JK3aMEHY.

Pe3ynpTaToM COBMECTHOHM AESITENBbHOCTH OOydarommxcs 9 kjacca M negarora OyayT SIBISTHCS
pe3ynbTaThl MPOOHOTO0 TECTHUPOBAHMS, & B KOHEYHOM HTOTe — UTOrOBasl aTTeCcTalMsl 0OydaroIluXcs o
IpeIMETy XUMHUS.

B cootBerctBUM ¢ TpeOoBaHuAMU DenepaqbHOrO TrOCyIapCTBEHHOTO  00pa3oBaTENbHOTO
CTaHJapTa OCHOBHOTO 00Iero oOpa3oBaHMUs BO3HMKJIA HEOOXOIUMOCTh B pPa3pabOTKE MPOTrpaMMBI
BHEYPOUHOH [1€ATENbHOCTH, IMO3BOJISIIOIIEH pPACHIMPUTh M YIIyOUTh CBOM 3HaHUSA IO XHUMUH,
c(hopMHUPOBATh HABBIKK UCCIIEIOBATEILCKON JEATEIHHOCTH.

AKxmyansnocms TPOTPaMMBbl CBS3aHA C BO3MOXKHOCTBIO 0O0YyYaroIlerocsi BeIOpaTh NMpO(UIbHBIN
npeaMer o0y4yeHHMs B CTapIIMX KilaccaxX HJIM M3MEHUTh CBOM BBIOOp. DK3aMeH MO XMUMHUHU TpedyeT OT
o0Oy4aroluxcsi MHOTMX 3HAaHUM M TOHATUH HE TOJBKO B 00JAacTH HEOPraHMYeCKONl XUMHUHU, HO U

0pFaHI/I"IeCKOI71 XUMHH; BIAACTb MMPAKTUICCKUMHU HABBIKAMU U YMETH MPHUMCHATH UX B leYFOfI CUTyalluH.
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3aHATHS TI0 BHEYPOYHON AEATENbHOCTH «Mup XHUMUW» TpeAHA3HAYEHBI JJISI TEOPETHUYECKOW U
MpaKkTUYECKOW TMOMOIIM B MOATOTOBKE K [ocynapcTBEHHOW MTOroBOM aTTecTalluu. 3aHATUSA
OpUEHTUPOBaHbI HA TIOBTOPEHHE, CHCTEMATU3AlUI0 U YIIyOJIEHHOe M3Y4YeHHE Kypca XUMHUU OCHOBHOMU
HIKOJIBI, a TaKXKe Ha MOArOTOBKY oOyuaromuxcs 9-x kiaccoB k OI'D u oOyuaromuxcs, KOTOpbIE
BBIOMPAIOT XUMUIO JJIsl JanbHeliero odydeHus B mnpodwuie. 3aHATHS MO MNpOrpaMMme BHEYPOUHOH
JESATEIILHOCTH « MUp XHUMHI» TTIOMOTYT Pealr30BaTh 00YUYAOIIMMCS MPOCKTHI IO BHIOPAHHBIM TEMaM.

Hoeu3noui NaHHOW TIPOTPAMMBI SIBJISIETCA TO, YTO B OCHOBE JIEKUT CUCTEMHO-IESITEIbHOCTHBIN
MOJIX0[I, KOTOPBINA CO3[]a€T OCHOBY JIJIsl CAMOCTOSITEJIBHOTO YCIEIIHOTO YCBOEHUS 00Yy4arOIIMMHUCS HOBBIX
3HaHUW, YMEHUH, KOMIETEHUUH, BUIOB U CHOCOOOB JESATENHOCTH U 00ECredYuBaeT COOTBETCTBUE
JESATEIIbHOCTH OOYYaIOIIMXCsl WX BO3pacTy M WHAWBHIYAIbHBIM OCOOCHHOCTSIM. DMOIMOHAIBLHOE
NepeXKMBaHUE MPOLECCa OTKPBITUSL SBISETCS OCHOBOM MOTHMBAIMU K 3HAHUSAM, CTUMYJISATOPOM CaMOM
YMCTBEHHOW [I€ATEJIbHOCTU B  JOCTM)KEHUM LEJI€H JUYHOCTHOI'O, COLMAJIBHOIO U IO3HABATEIBHOIO
pa3BUTHS 00YHAIOIINUXCS.

I]enws iporpamMmel:

- MOATOTOBKAa W TOJJECpP)KKA BBITYCKHUKOB 9 Kjacca IMIKOJbI, IMOMOIIbL B IIPEOJOJICHUH
KOTHUTUBHBIX, TIMYHOCTHBIX U MPOLECCYANIbHBIX TPYJAHOCTEN B IEPUOJ IOATOTOBKH K 3K3AMEHY.

3adayu porpaMMbl BHEYPOUHOU 1€ATEIbHOCTH IO XUMHUU:

OCBOCHHE BAXHEHIIMX 3HAHWA OO0 OCHOBHBIX IIOHSATHUSX M 3aKOHAaX XHMHH, XUMHYECKOU
CHUMBOJIUKE;

OBJIQJICHUE YMEHUSIMH HAOJIO/IaTh XUMUYECKUE SBJICHUS, POBOJAUTh XUMUYECKUM SKCTIEPUMEHT,
MPOBOAMTH PAcu€Thl HA OCHOBE XUMUYECKUX (POPMYII BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi;

pa3BUTHE TIO3HABATENBHBIX MHTEPECOB M HHTEIEKTyalbHBIX CIHOCOOHOCTEH B mpolecce
MIPOBEICHUS XMMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEILHOTO TPHOOPETEHUSI 3HAHUI B COOTBETCTBUU C
BO3HHUKAIOIIUMH KU3HEHHBIMH MOTPEOHOCTSIMH;

BOCIIUTAaHHE OTHOIIEHUS K XUMUU KaK K OJAHOMY H3 (yHAAMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMSI U DJIEMEHTY OOIeYeNIOBeUeCKOH KyIbTyphbl, MPUMEHEHHE TMONYYeHHBIX 3HaHUU U

YMCHI/II\/’I JJIA UCITIOJIb30BaHUA B HeCTaH)IapTHOﬁ CUTyallnun

Iliianupyemsblie pe3yabTaThl
Ha 3ansatusx BHeypouHoil gestensHOCTH «HOHBINH XUMUK» 00ydaromuecs AOMOIHAT CBOU 3HAHUS
M0 XHMMHUHU, TOBBICAT CBOW YPOBEHb TEOPETUYECKOM M HSKCIEPUMEHTAIbHOW MOATOTOBKHU. 3aHSATHS
MpU3BaHbl TMPOOYAWTh Y YYAIIMXCS HMHTEPEC K XUMHUYECKONW HAyKH, CTUMYJIUPOBATh JajbHEHIIee
U3y4YeHHE XUMHUU. XHWMHUYECKHWE 3HaHUS, C(HOpPMHUpPOBAHHBIE HA BHEYPOUHBIX 3aHSATHUSAX, I[OMOTYT
00ydJaromuMcsl B IOJIFOTOBKE K SK3aMEHY 10 XHUMHH U B JIaJTbHEHIIIEM OCO3HAHHO BBHIOPAThH HAIIPABJICHUE
npoQUIHLHOTO O0yYEHHS.

IIpeaMeTHBIMH pe3yJIbTATAMHU OCBOEHUS ITPOTPAMMBI SIBISIOTCS:



- B TO3HABaTEJIbHOU c(epe: OMMUCHIBATH JEMOHCTPALMOHHBIE M CAMOCTOSTEIbHO MPOBEIECHHBIE
HKCIIEPUMEHTBI, UCHOJB3Ys ISl ATOTO PYCCKHH SI3BIK M SA3bIK XMMUU; HAOIIOAaTh JEMOHCTPHPYEMbIE U
CaMOCTOSITENIEHO MTPOBOIUMBIE OIBITHI, XUMUYECKHE PEAKLIUH, TPOTEKAIOIINE B IPUPOJIE U B OBITY;

- B LICHHOCTHO-OPHEHTAIIMOHHOM cepe: CTpPOUTh CBOE MOBEAECHUE B COOTBETCTBUH C IPUHIUIIAMU
OepeKHOr0 OTHOILEHUS K IPUPOJIE;

- B TPYAOBOH cdepe: MIaHNPOBATh U OCYLIECTBIATh CAMOCTOATENILHYIO Pa0OTy IO MOBTOPEHUIO U
OCBOEHUIO TEOPETUYECKON YacTH, MJIAHUPOBATh U NMPOBOJUTh XUMUYECKHM SKCIIEPUMEHT; UCII0JIb30BAThH
BEILIECTBA B COOTBETCTBUU C UX NPeHA3HAYEHUEM U CBOMCTBAMU;

- B c(epe O€30IIaCHOCTH KHU3HEAEATEIbHOCTH: OKa3bIBaTh INEPBYIO IOMOIIbL IPU OTPABICHHUSX,
0’KOTax M JIPYTUX TPaBMaXx, CBA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYOBAHUEM.

JINYHOCTHBIMHM pe3yIbTATAMHU SIBIISIIOTCS:

- B LIGHHOCTHO-OPHEHTALIMOHHOM chepe — UyBCTBO FOPJIOCTU 32 POCCUHCKYIO HAYKY, OTHOIIEHHE K
TPYAY, LeIeyCTPEMIEHHOCTb, CAMOKOHTPOJIb U CAMOOLIEHKA;

- B TPYyIOBOH cdepe — TOTOBHOCTh K OCO3HAHHOMY BBHIOOpY IaybHEiIIell o0pa3oBaTelbHON
TPaeKTOPHH;

- B II03HaBaTeNbHOU cdepe: MOTHUBALUS YYCHMs, YMEHHUE YIPABIATh CBOEH IO3HABATENbHOM
NeSITeIbHOCTH.

MeTtanpeaMeTHbBIMH Pe3yJIbTATAMH SIBIISIIOTCS:

- BJIQJICHWE YHHBEPCAIBHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMHU JIESTEIFHOCTH: HaOIIoIeHue,
U3MEpPEHUE, HIKCIIEPUMEHT, Y4eOHOE HCCIIEI0BAHNUE;

- YMEHUE TeHepupoBaTh UJEH, OTIPENIeNATh CPEACTBA, HEOOXOIUMBbIE Ul UX peaTu3altH;

- YMEHHUE OIpEeNeNATh Ied U 3aJlaud AEATeNbHOCTH, BBIOMpATh CPeJICTBA peau3alluil Ledu U
IPUMEHSTh UX Ha IPAKTHKE;

- UCIIOJI30BATh PAa3JIMYHbIC HICTOUYHHUKU IJI ITOJTYUCHUA XUMHYECKOM I/IH(l)OpMaIII/II/I.

OcBoeHHE TMPOrpaMMbl BHEYPOUYHOW JEATEIBHOCTH OOYYAIONIMMHUCS TO3BOJHUT IOJYYHTh
CIIE/TYFOIIIUE PE3YJIbTATHI:

B cghepe pazeumus nuunocmHubixX yHUBEPCANbHBIX YUEOHBIX OCUCMEUIL 8 PAMKAX:

1. Koenumugnozo komnonenma 6yoym cghopmuposansi:

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

- SKOJIOTMYECKOE CO3HAHME, MPHU3HAHUE BBICOKOW IIEHHOCTH XHM3HH BO BCEX €€ MPOSIBICHUSIX;
NPaBUJI TOBEICHUS B UPE3BBIYAHHBIX CUTYAIUSX.

2. [JeHHOCMHO20 U IMOYUOHATILHO2O KOMNOHEHMO8 6)y0em ChoOpMUPOBAHA:

- HOTpe6HOCTB B CaMOBBIPAXXCHUHN U CaMOpCain3alui, COIMajJlbHOM IIPU3HAHHUU.



3. [leamenvnocmno2o komnonenma 6y0ym cqhopmuposambl:

- YMEHHME BECTH JMAJOr HAa OCHOBE PAaBHOIPABHBIX OTHOUIEHMH W B3aUMHOIO YBA)KCHUS U
NPUHATHS;

- YCTONYMBBIM IO3HAaBAaTENbHbI MHTEpPEC M CTAHOBIEHHE CMbICIOOOpasyromeld (yHKIUU
II03HABATEJILHOTO MOTHBA,;

- TOTOBHOCTb BbIOOpa MPOPHUIBLHOTO 00pa30BaHMUSL.

2. O6y4arouuiics NoIyYUTh BO3MOKHOCTD JUIsI (HOPMUPOBAHHMS:

- BBIPQ)KEHHOM yCTOMUMBON yueOHO-103HABAaTEIbHON MOTUBALIMY U UHTEpECA K YUEHUIO;

- FTOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTaHMIO.

B cghepe pazeumusn pecynamuenvlx yHugepcaibHvix yueOHbIX 0elicmeuil 00yuarouuiica

1. HayuuTcs:

- 1IeJIeNoIaraHnIo, BKIIOYasi IOCTAaHOBKY HOBBIX LieJIe, peoOpa3oBaHue NPAKTUYECKOM 3aJjauu B
II03HABATEJIbHYO;

- CaMOCTOSITEJIbHO aHAJIW3UPOBATh YCIOBHUS JOCTUKEHHS LIEJIM Ha OCHOBE y4deTa BbIIEJIEHHBIX
YUUTEIEM OPUEHTUPOB JICHCTBUS B HOBOM YUYEOHOM MaTepHuale;

- IUTAHUPOBATh MYTH JOCTHXKEHUS LieJIeH.

2. [Tomy4yuTh BO3MOXKHOCTh HAyUUTHCS:

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

- IIpY IUIAHUPOBAHUM JOCTHKEHMSI LIEJEH CaMOCTOSTEIbHO U aJIeKBaTHO YUUTHIBaTh YCIIOBUS U
CPEICTBA UX JOCTUKEHHUS.

B cpepe pazeumus KOMMYHUKAMUGHBIX YHUBEPCATbHBIX YUEOHBIX 0elCMEUN 00yUaowuica

1. Hayunrcs:

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

- a/IeKBaTHO MHCIIOJIb30BAaTh PEUYEBBIE CPEACTBA MJISl PEIICHUS PA3IUYHbIX KOMMYHUKATHBHBIX
3a/1a4; BJIAJIETh YCTHOW U MUCbMEHHOMN PEYBIO; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHNUE;

- OPraHM30BBIBATH U MJIAHUPOBATh Y4eOHOE COTPYAHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;

- UHTETPUpPOBATHCS B TPYIIy CBEPCTHUKOB M CTPOUTH HPOAYKTHBHOE B3aHMMOJEICTBHE CO
CBEPCTHHUKAMH U B3POCIIBIMHU.

2. I[lony4uuTh BO3MOXHOCTb HAYUUTHCS:

- OpaTh Ha ce0s MHUIIMATHBY B OPraHU3allM1 COBMECTHOTO JIEHCTBHS;

- OKa3bIBaTh MOJJEPKKY U COAEUCTBHE TE€M, OT KOTO 3aBHCHUT JIOCTH)KEHUE LIeJTd B COBMECTHOM

JESITENLHOCTH.

B cehepe pazeumun noznasamenvHvix yHUGEPCANbHBIX YUEOHBIX OCUCMEUIL 00YUAIOWUTICA

1. Hayuwurcs:

- OCHOBaM pcajin3aluun HpOGKTHO'HCCHG}IOB&T@HBCKOﬁ JACATCIIBHOCTH,



- IPOBOJIUTH HAOJIIOJICHUS U SKCIIEPUMEHT M10/1 PYKOBOJCTBOM YUMTEIS;

- OCYLIECTBJIATh PACIIMPEHHBIA MOMCK MH(OPMAIMH C MCIIOIb30BaHUEM PECYpCOB OMOIHOTEK U
HNurepHera.

2. ITomy4yuT BO3MOKHOCTh HAYUUTHCS:

- CTaBUTb IIPOOJIEMY, APITyMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITENILHO MPOBOAUTH HCCIICAOBAHUS HAa OCHOBE NPUMEHEHHS METOJOB HAOIIOACHUS U
IKCIIEPUMEHTA;

- BBIJIBUT'aTh THIIOTE3bI O CBSA35AX U 3aKOHOMEPHOCTSIX MIPOLIECCOB;

- OpPraHNU30BaTh UCCIIEOBAHUE C LEIIbIO IPOBEPKU T'MIIOTE3bI;

- ACJIaTh YMO3AKJIIOYCHUS U BBIBOABI HA OCHOBC apryMCHTAllUU.

HporpaMMa BHeypquoﬁ ACATCIIbHOCTH 110 XHMMHH «MI/Ip XUMUN» pPACCUUTAHA HA YyYalIUXCs 9

KyaccoB (34 Jaca).

Coaepixkanue nporpamMmai.
BHEYPO4YHOU JAeATeJIbHOCTH 10 XUMUM «FOHBIH XUMHK»

IIporpamma 3aHATHI COCTOUT U3 YETBIPEX Pa3CIIOB:

1. Ocobennoctu OI'D o xumMum.

2. IToBTOpeHue u yriayOieHue TeOpeTHYecKoro MaTepualla, MeToAMKa PeIIeHus 3a1aHuil pa3Horo
YPOBHS CII0KHOCTH.

3. TecTOBBII NPAKTUKYM.

4. BolnoyiHEHUE MPOEKTHO-UCCIIEJOBATEIbCKUX padoT.

OcHoBHOE CoI€piKaHue

Paznen 0. Bxoanoii cpe3 KUM 3a 2018r. — 24

Pasnea 1. Oco6ennoctu OI'D mo xumuu B 2019r. — 14
— KOU(UKATOP 2JIEMEHTOB COJEPKAHUS

— crieudukanyst Kumos OI'D no xumun

— undopmarmorHsie pecypesl OI'D

Paznen 2. «lOHBIi XMMHMK» — TEOPETHYECKHH Marepual IO HEOPraHWMYeCKONW XHWMHUU U
NIEPBOHAYAJIBHBIM IIPEACTABICHUSAM IO OPraHWYEeCKOM XMMMM, METOJIMKA PEIIEHUS 3aJaHuld pa3HOro
YPOBHSI CIIO)KHOCTH — 244.

Crpoenue atoma. CTpoeHHE IeKTPOHHBIX 000104ek aToMoB nepBbix 20 snementos [ICXD

[Iepnonnueckuil 3aKOH U NEPUOINYECKAs CUCTEMAa XUMHYECKUX 31eMeHToB JI.M1. MeHeneeBa

Crpoenue Mosekysd. XUMHUYecKas CBS3b: KOBaJICHTHas (HEMOJspHAs, MOJsApHasi), HOHHas,
MeTaJUInYecKas.

BaneHTHOCTh XUMHUYECKUX 271EMEHTOB. CTENEHb OKUCIEHUS XUMUYECKUX AIEMEHTOB.

IIpocteie u crnoxkHble BemecTBa. (OCHOBHBIE KJIACChl HEOPTaHUYECKUX  COEIMHEHUH.
Homenknarypa HeOpraHM4eCKUX COEJUHEHUH.

XyuMHUYecKas peaklus. YCIOBHS M NPHU3HAKH MPOTEKAHUS XMMHYECKUX pEeaKUui. XWMHYECKHE
YpaBHEHHUS. 3aKOH COXPaHEHMsI MACChl BELLIECTB.

Knaccudpukanys XuMUYECKMX peakuuid IO pPa3IMyHbIM IpPU3HAKaM: KOJIUYECTBY M COCTaBY
UCXOAHBIX M IIOJIyYEHHBIX BEILECTB; HM3MEHEHHMIO CTENEHEN OKHUCIIEHUS XUMHUYECKHX D3JIEMEHTOB,
MOTJIOUICHUIO U BBIJICJIEHUIO SHEPTUH.



Boruncnenue MaccoBoil 10/ XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEKTPOIUTHl U HEIIEKTPONUTHL. KaTHOHBI W aHWOHBL. DIEKTPOIUTHYECKAS JTUCCOLUAIUS
KHCJIOT, IIEJI0YeH, COJIeH (CPeTHMX)

Peakunu noHHOTO 0OMEHA ¥ YCIIOBUS UX OCYIIECTBIICHUS.

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

XUMHYECKUE CBOMCTBA OCHOBAHUM U KUCIIOT.

XuMuyeckue cBorMcTBa aM(pOTEPHBIX THIPOKCHIOB.

XUMHUYECKUEe CBOMCTBA COJIEH (CpeTHHX)

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

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB: a30Ta, ocdopa, yriepoaa, KpeMHUs

UucTteie BemecTBa 1 cMecu. [IpaBumina 6e3omacHo paboThl B IIKOJIBHOM JlabopaTtopur. YemoBek B
MHpPE BEUIECTB.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE PeakiK. OKUCIUTENb U BOCCTAHOBUTEIID.

Bpluncinenue MaccoBOM J10JIM PacTBOPEHHOIO BELIECTBA B pacTBOpe. BbluucieHus 1o
XUMUYECKOMY ypaBHEHHIO. (No21)

Pacu€TtHpie 3amauu: BBIUKMCIEHHME MAaCCOBOM JIOJM XUMHYECKOIO »JJEMEHTa B BEIIECTBE,
BBIUMCJICHHSI TI0 XUMHUYECKOMY YPaBHEHHIO C UCTIOIb30BAaHUEM MAaCCOBOIl 10JIM paCTBOPEHHOTO BEIIECTBA
B pactBope. (Nel5, 21)

B3aumocBsI3b pa3nuyHbIX KJIACCOB HEOPTaHWYECKUX BelIeCTB. Peakiiuu HOHHOTO 0OMeHa.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: IIEIOYHBIX, IIETOYHO3EMENIbHBIX, MAarHUS U
UX COeIMHEHUH, jKeJie3a U ero COeIMHEHUH, allFOMUHHUS, €r0 COSMHEHHIA.

OrmpezenieHne xapakTepa Cpellbl pacTBOPOB KHUCIOT M IIEJIOYEH C IMOMOIIbIO WHIUKATOPOB.
KauecTBeHHbIe peakiuu Ha annoHbI B pactBope (CI°, Br, I, S% S03%, S04%, NO3 -, PO4 %, CO3 2,

Si0s3 %)

KauecTBeHHbIe peakiuu Ha kaTHoHBI B pactBope (NHs *, Na*, K*, Ca?*, Mg?*, Fe?*, Fe®*, AI**,
CU2+, Zn2+)

[Tonyuenue ra3zoo0pa3HbIx BemlecTB. KadecTBeHHbIE peakIMM Ha Ta3000pa3HbIE BelIeCTBa
(KucCI0pOa, BOJOPO/, YIVIEKUCIIBIN Ta3, aMMHUAK )

[lepBoHayanbHble CBeAeHUS 00 OpPraHMYECKUX BELIECTBAX: MPEICNIbHBIX U HEMpeaeIbHbIX
yriieBojopoaax (MeraHe, 3TaHe, STUJICHE, alleTHUIICHE)

[lepBoHayanbHble cBeneHUs 00 OpPraHMYECKHUX BEIIECTBAaX: CHHpPTax (METaHoJe, STaHoIeE,
TJIMIIEPUHE), KAPOOHOBBIX KUCIOTAX (MYpPagbUuHol, YKCyCHOM, CTEaAPUHOBOM).

buonoruuecku BaxHbIe BEUIECTBA: OEIKHU, SKUPBI, YTIEBOIBI.

Pazgen Bkmrouaer paboTy 1O TPEHUPOBOUHBIM 33JaHHSAM JUISl ONPEACIICHHS TOTOBHOCTH
HIKOJIFHUKOB K DK3aMEHY MO TOMY WJIM MHOMY pa3/iely C MOCIEIyIOININM aHalTu30M U METOJAUYECKUMU
PEKOMEHIalUSIMHU.

Paznen 3. TecToBblilt npakTuKYM. — 4 4
Bxuttouaet HemocpeACTBEHHO TECTUPOBAaHKE U pabOTy ¢ OJ1aHKaMU OTBETOB.

Pa3nen 4. BoinoJiHeHNe NPOEKTHO-UCCJIEI0BATEILCKHX PadoT. — 34

Pazgen Bximouaer paboTy oOydarommMXcs IO BBHIOPAaHHBIM TEMaM TMPOEKTa [0 XHUMHH,
KOHCYJBTAI[UH YIUTETIS.

TemaTnyeckoe MIIAHMPOBAHUE

Ne | Tema Bceero | [Tnanupyemsie pe3yibtatsl (YY)
n/n 4acoB
0 | Bxoanoii cpes KUM 2017r | 2 Onpenenuts MapuipyTsl, B TOM YHCJIE WHAWBHUIyaJIbHBIE,
MTOBTOPEHUS M 3aKPEIICHUS TEM.
1 Pazmen 1. OcobGennoctu | 1 3unare ocobernnoctu OI'D 2018r, koguduKraTop dIEMEHTOB
OI'D mo xumuu B 2019r. conepkanusi, crneunudpukanus Kumo OI'D mo  xummuw,
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nHpopMannonHsie pecypcsl OI'9;
Hay4dUuTCA HCIIOJIb30BAaTh  Pa3JIMYHBIC HUCTOYHHUKHU  OJIA
MOJTyYSHHS XUMUYECKON HHpOopMaIum

Paznen 2. «Mup xumumn»

24

Hay‘II/ITCﬂ ONpCACIIATh LECIN U 3aaa4U ACATCIIbHOCTH,
BBIOMpATh CPECTBA PEANn3ally LEId U MPUMEHATh UX Ha
MIPAKTHUKE;

pa3IuuaTh BEHIECTBA Pa3HBIX KIACCOB NPOCTBIX U
CIIOYKHBIX BEI[ECTB, OTPEENIATh UX XMMUYECKHE CBONCTBA, B
TOM YHUCJIC N U3YUCHHBIX OPTraHNYCCKUX BCIICCTB,

pas3nuyaTh o Ka4eCTBEHHBIM peaknusm
NPCAJIOKCHHBIC KATUOHLI U AaHHWOHBI;

OIMCHIBaTh XMMHYECKHE PEaKIUH, HalloJaeMblie B
xoze J€MOHCTPAIIMOHHOTO u 71a00paTopHOTO
IKCIIEPUMEHTOB.

ACJIaTb BBIBOJbI U3 PE3YJILTATOB HpOBeI[éHHBIX
XMMHUYECKUX IKCIIEPUMEHTOB;

OOBICHSATH TFCHCTUYCCKYIO CBA3b MCK/Y BCIICCTBAMU
Pa3HBIX KJIACCOB HEOPTaHMYECKUX BEILECTB;

CocTaBiaTh CcXeMy 3JEKTPOHHOro OanaHca K
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIM PEAKLUSIM, MPABUIBHO
paccTaBisATh KOI(DPUIMEHTHI Ha OCHOBE COCTABIICHHOM
CXEMBI, OIIPEEIISATh OKUCIUTENh U BOCCTAHOBUTEITb;

pacCuUuThIBaATh MacCCOBBIC J0JIN XUMHNYCCKUX
9JIEMEHTOB B BELIECTBAX;

IMPOU3BOJUTH BBIYUCICHUA I10 XUMHUYCCKOMY
YPaBHEHHIO  C  HUCIIOJIb30BAHMEM  MAacCOBOH  JIONH
pPacTBOPEHHOTO BEIIECTBA B PaCTBOPE.

Pasnen 3. TecroBerii | 4

MPAKTUKYM.

[IpaBuIBHOCTh  OLIEHKM CBOMX  BO3MOXHOCTEW  MpPH
BBITIOJIHEHHUH 3aJaHUI TECTa;
yMeHHe 0e301TMO0YHO 3aMOIHATH OJTAHKH.

Pasnen 4. Bremonsenue | 3

MIPOEKTHO-
UCCIIeI0BATEIbCKUX PA0OT.

Hayuurcs onpenensaTs nenu v 3aa4u AeATEIbHOCTH,
BBIOMpATh CPE/ICTBA pealu3aliy LEeIU U NPUMEHATh UX Ha
MIPaKTHKE;

HCIIONB30BaTh PA3JIMYHBIE MCTOYHUKHM JUIS  TIOJTY4YEHUs
XMUMHYECKON HH(popMaIuu;

HAay4YUThCS  AJCKBATHO  HCIIOJIb30BATh  PEUYEBBHIE
CpeICcTBa Uil PELICHUsS pPa3IUYHbIX KOMMYHUKATHUBHBIX
3a/1a4;

¢dbopmMHpoBaHUE BBIPAKEHHOW YCTOWYMBON yuyeOHO-
[I03HABATEJIbHOW MOTUBALIMM U UHTEpECa K YUYEHHUIO;
TOTOBHOCTh K  OCO3HAaHHOMY  BBIOOpPY  JaJIbHEHIICH
00pa3oBaTebHON TPACKTOPHH.

Ka.neﬂglapﬂo-TeMaaneCKoe INJIAHUPOBAHUE

Tema 3aHaTus

[Ipumeyanus

Bxognoii cpe3 KMM 2017r (2 yaca)

Ocob6ennoctu OI'D no xumuu B 2018r.
Koau(duKaTop 37IeMEHTOB cojepxkanus, creruduxanus Kumo OI'D mo xumum,
nemoHcTpaunoHHbd KM 2018r., nndopmannonusie pecypebl OI'9;




Crpoenue aroma. CTpoeHHE OJJICKTPOHHBIX 000J0YeK aToMoB TiepBbIX 20
anemeHToB IICXO. Ilepnonnyeckuii 3aK0H U MEPUOANYECKAS CUCTEMA XUMHUECKUX
anemenToB JI.M. Menneneena

5 Crpoenue Mousiekysl. XUMHUYECKasi CBA3b: KOBAJECHTHas (HEMOJSIpHAasi, MOJIApHast),
MOHHAsl, METaJJInYecKasl.

BaneHtHOCTh XMMHYECKMX 3JIeMEHTOB. (CTelneHb OKHMCICHHS XUMHMYECKHX
JJIEMEHTOB.

6 [Ipocteie u cnoxHble BemecTBa. OCHOBHBIE KJIAcChl HEOPraHUYECKHUX
coeauHeHnii. HomMeHKknaTypa HEOpraHu4eCKUX COeAMHEHHUI.

7 XuMmHuecKass peakuus. YCIOBHUS W HPU3HAKU MPOTEKaHUsI XUMHUYECKUX
peakuuii. XMMHUECKHE YPAaBHEHUS. 3aKOH COXPAHEHUSI MacChl BELIECTB.

Knaccugpukanus XUMHUYECKUX peaklUi 10 pa3iuyHbIM [pU3HAKaM:
KOJIMYECTBY M COCTaBY MCXOJHBIX M MOJYUYEHHBIX BEILECTB; U3MEHEHUIO CTEIEHEN
OKHCJICHHSI XMMUYECKHX 3JI€MEHTOB, IOIJIOIECHHUIO U BbIJICIICHUIO SHEPTUH.

8 Boluniciienue MaccoBoil 10J11 XMMHUYECKOTO 3JIEMEHTA B BELLIECTBE.

9 OAEKTPOIUTHI U HEAIEKTPOIUThL. KaTHOHBI M aHMOHBL. DIEKTPOINTHYECKAs
JCCOLMaIUs KUCIIOT, 1eI04Yel, conel (CpeaHux)

Peakiun HOHHOTO 0OMeHa U yCJIOBHUS UX OCYILECTBIICHHUS.

10 XUMHUYECKUE CBOICTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KHCIIOTHBIX.

11 XHUMHUYECKHE CBOMCTBA OCHOBAaHUI U KHUCJIOT.

12 XHUMHYECKUE CBOMCTBA aM()OTEPHBIX THAPOKCHJIOB.

13 XuMuyeckue cBoicTBa cojeil (cpeaHux). BzauMocBs3b pa3inyHbIX KJIacCOB
HEOpraHMyYecKux BellecTB. Peakuuu nonHoro oomena. (Ne22)

14- XHMMHUYECKHE CBOWCTBA IPOCTBIX BEIIECTB HEMETAUIOB: TaJIOrEHOB,

15 | kuciopona, cepsl.

16- XUMHUECKHE CBOMCTBAa MPOCTHIX BEIECTB HEMETAJUIOB: a30Ta, (ocdopa,

17 | yrnepona, KpeMHHUsI

18 Yuctele BemectBa U cMecH. IIpaBuia Ge3omacHoi paGOThl B IIKOJIBHOU
naboparopun. YenoBek B MUpE BEILIECTB.

19 OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu. Oxucnutens u
BoccTaHoBUTEND. (Nel4, 20)

20 Beruncnenne maccoBoil J0JAM  PACTBOPEHHOIO BELIECTBA B  PACTBOPE.
Boruncnenus no xummuueckomy ypaBHeHH10. (Ne21)

21 Pacu€rHble 3aaun: BBIYMCIIEHNE MACCOBOM JOJIM XMMHUYECKOTO 3JIEMEHTa B
BELIECTBE, BBIUMCICHHUS MO XMMHUYECKOMY YPaBHEHHUIO C HCIOJb30BAaHUEM
MacCOBOM J0JIM paCTBOPEHHOIO BellecTBa B pacTBope. (Nel5, 21)

22 XVWMHYECKHE CBOWCTBA IMPOCTBIX BELIECTB METAUIOB:  UIEJIOYHBIX,
IIeJIOYHO3EMENbHBIX, MarHus M MX COEAMHEHUMH, JKejle3a U €ro COeAMHEHUH,
QJIIFOMHUHMSI, M0 COETUHEHUI.

23 Omnpenenenue xapakTepa cpeibl paCTBOPOB KHCIOT U LIEJIOYEN C TIOMOIIBIO

uuankaropoB. KauectBenHble peakiuu Ha anunonbsl B pactBope (CI, Br, I, s%
S03%, S04, NO3 -, PO4 ¥, CO3 %, SiO3 %)

KauecTBeHHBIE peakimy Ha KaTHOHEI B pactBope (NH4 *, Na, K*, Ca?",
Mg2+’ F92+, Fe3+, A|3+, Cu2+, Zn2+).
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24 [Tomyuenue Ta3000pa3HbIX BemecTB. KadecTBeHHBIE peakmuu  Ha
razoo0pa3Hble BelecTBa (KUCIOpOI, BOJOPOJ, YIIEKHCIBIN ra3, aMMHUaK)

25 [lepBoHayanpHbIe CBENEHUS 00 OPraHWYECKHX BEIECTBAX: NMPENEIbHBIX U
HeMnpeelbHbIX YIIIeBOA0pOAax (MeTaHne, 3TaHe, STUIICHE, alleTUIICHE)

26 [lepBoHavanbHble CcBeleHUST OO0 OpPraHMYECKUX BEIIECTBaX: CIUPTax
(MeTaHouIe, 3TaHOJIE, TIUIEPUHE), KAPOOHOBBIX KUCIOTaX (Mypasbunol, YKCyCHOM,
CTEapUHOBOM).

27 buonoruuecku BaxxHbIe BellecTBa: OCIKH, JKUPBI, YTIIEBOIbIL.

28- | Jlmarnoctudeckas pabora

29

30- | lmarHoctuueckas pabora

31

32- PabGoTta oOywaromuxcsi 1Mo BBIOpaHHBIM TEMaM MPOEKTA, KOHCYJbTAIUU

34 | yuurens.
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