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IHosicHUTEALHAA 3aIIHCKA

Bueypounast pesrenpHOCTh «Mup XUMHM» TpeIHA3HAYeH g oOydarommxcs 9 Ki1accos,
BBIOpABIIMX TIpPEIMET XUMHUHU IS clladd dk3ameHa B (Gopme OI'D W MiaHUPYIONMX B JajbHEHIIEM
U3YYCHUE XUMHH Ha IPOPUIHBHOM YPOBHE.

Hcnonk3oBanue obopymoBanus «Touka pocTay NMpH pealu3aliy JTaHHOW padodvel MmporpaMMbl
MO3BOJIUT CO3/1aTh YCIOBUSI:

* JUISL pACIIMPEHUS COJCPIKAHUS IIIKOJLHOTO XUMUIECKOT0 00pa3oBaHus;

* I TIOBBIIICHHS II03HABATEIHHONW AKTUBHOCTH OOYYAIOIIMXCS B E€CTCCTBCHHO-HAYYHOM
obnacry;

e JUISI pa3BUTHUS JMYHOCTH peOEHKa B mporecce OOydeHUs XHMHH, €ro CIIOCOOHOCTEH,
(GOpMHUPOBAHHUS U YIOBJICTBOPCHHS COIIMAIEHO 3HAYMMBIX HHTEPECOB M MOTPEOHOCTEH;

* uIst pabOTHI C OTApEHHBIMU IIKOJbHUKAMH, OPTaHU3ALMN UX PAa3BUTHS B PA3JIMYHBIX 00JIACTIX
00pa30BaTeNIbHOM, TBOPUECKOM JIEATEIIHBHOCTH.

Ilenp maHHOrO Kypca — IOATOTOBKA M IOAJEP/KKA BBITYCKHMKOB 9 Kilacca IIKOJBI, TIOMOILb B
IPEOJOJICHUN KOTHUTHBHBIX, JUYHOCTHBIX WU IMPOLECCYaJbHBIX TPYIHOCTEH B MEPHOJ MOATOTOBKHU K
JK3aMEHY.

Pe3ynbratrom coBMECTHOH AesTenbHOCTH OOydaromuxcs 9 kiacca u meaarora OyIyT sIBISATHCA
pe3yibTaThl NPOOHOTO TECTUPOBAHMS, @ B KOHEYHOM HTOI'€ — WTOrOBas aTTeCTalus OOYy4aroluxcs o
peIMeTy XUMHUS.

B coorBerctBUM ¢ TpeOoBaHuAMU DenepaqbHOrO TroOCyJapCTBEHHOIO  00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHUS BO3HHMKIA HEOOXOIMMOCTh B pPa3pabOTKE IpPOrpamMMbl
BHEYPOUYHOI JeSITENbHOCTH, TO3BOJIAIONICH paclMpUTh M YIIIYOUTh CBOM 3HAaHUS 110 XHUMUH,
c(hopMHUPOBATH HABBIKK UCCIIEIOBATEILCKON JEATEIHHOCTH.

AKxmyansnocms TPOTrpaMMBbl CBS3aHA C BO3MOYKHOCTBIO 0O0YyYaroIerocsi BbIOpaTh MpO(UIbHBIN
npeaMer o0ydeHus B CTapLIMX KJlaccaX WJIM U3MEHUTh CBOM BBIOOp. DK3aMeH 10 XUMHUHU TpeOyeT oT
0o0y4aroIuxcsi MHOTMX 3HaHMA U TMOHATUH HE TOJBKO B OOJIACTHM HEOPraHWYECKOM XUMMH, HO HU
OpraHMYECKON XUMUH; BIAJETh NPAKTUUECKUMU HaBbIKAMU U YMETh MPUMEHSATh UX B JPYTOM CUTYallUH.
3aHATHS 10 BHEYPOYHOM JAEATENbHOCTH «MHp XUMHUW» NpEIHA3HAYEHBl I TEOPETHUECKON H
IPAKTUYECKOM TOMOIIM B MOATOTOBKE K l'OCyqapcTBEHHON WTOroOBOM — aTTecTaluu.3aHATHs
OpPUEHTHPOBaHbl Ha MOBTOPEHHUE, CUCTEMAaTH3allMi0 U YIIyOJieHHOe M3y4eHHE Kypca XMMHU OCHOBHOIM
IIKOJIBI, @ TaKXX€ Ha MOJArOoTOBKY oOyuwaroumxcs 9-x kimaccoB k OI'D um oOyuaromuxcs, KOTOpbIE
BBIOMPAIOT XUMMIO JJI JanbHeimero oOyueHuss B mpoduie. 3aHATHS MO MpOrpaMMe BHEYPOUHOI
JEeSATeNIbHOCTH «MHp XMMHUM» IIOMOTYT peain30BaTh 00yJaromUMCs IPOEKTHI IO BHIOPAHHBIM TEMaM.

Hoeu3noiijanHON TIPOTpaMMBbl SIBJIIETCA TO, YTO B OCHOBE JIEKUT CHCTEMHO-IEATEIbHOCTHBIN
MOJIX0JI, KOTOPBIHA CO3J]a€T OCHOBY JIIsl CAMOCTOSITEJIbHOTO YCIIEHTHOTO YCBOEHHUS! 00y4aroMMUCS HOBBIX
3HaHUM, yMEHUH, KOMIETEHIUH, BUIOB M CIOCOOOB JEATENBHOCTH M OOECIEeYMBAET COOTBETCTBUE
JESTENIbBHOCTH OOydaroluXcsl UX BO3pacTy W HMHIMBHIYaJbHBIM OCOOEHHOCTSIM. DMOLMOHAIBHOE
NIEPEKUBAHUE TIPOLIECCA OTKPBITUS SIBIISIETCS OCHOBOM MOTHMBALIMM K 3HAHMSM, CTHUMYJIATOPOM CaMOM
YMCTBEHHON JEATEJbHOCTH B  JIOCTH)KEHUHU L€ JMYHOCTHOIO, COLMAIBHOIO M I03HAaBATEIbHOIO
pa3BUTHS 00YUYAIOIIUXCS.

I]enw iporpaMmer:

- MOArOTOBKAa M TMOJJEp>KKa BBIMIYCKHUKOB 9 Kjacca IIKOJIbI, MOMOIIb B MPEOJOJICHUHN
KOTHUTUBHBIX, THYHOCTHBIX H MPOIECCYATbHBIX TPYIHOCTEH B IEPUO/I MOATOTOBKH K IK3aMEHY.

3adauu porpaMMbl BHEYPOUHOU JIEATETHHOCTH TI0 XUMUU:

OCBOGHHE BaXHEHIIMX 3HAHWM OO0 OCHOBHBIX IOHSATUSX M 3aKOHAX XUMHH, XUMHUYECKOU

CHMBOJIUKCE,



OBJIa/ICHUE YMEHUSMHU HaOJII0JaTh XUMUYECKHE SBJICHUS, IPOBOAUTh XUMHUECKUI SKCIIEPUMEHT,
IPOBOJIUTH PacYEThl HA OCHOBE XMMHUYECKHX (POPMYII BEIIECTB M YPaBHEHUI XMMUYECKHX PEaKLuii;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB W HHTEIUIEKTYaJbHBIX CIIOCOOHOCTEH B THpolecce
IPOBE/ICHUS] XUMHUECKOT0 SKCIIEPUMEHTA, CaMOCTOSTEILHOTO IPUOOPETEHUSI 3HAHUH B COOTBETCTBUU C
BO3HHUKAIOIINMU JKU3HEHHBIMH ITOTPEOHOCTSAMU;

BOCIIUTAHHE OTHOIIECHUS K XHMUH Kak K OJHOMY M3 (QyHIAMEHTAIbHBIX KOMIIOHEHTOB
€CTeCTBO3HAHUS M DJEMEHTY OOIIEUeIOBEYECKON KYyJIbTYphl; NMPUMEHEHHE IOJIYYEHHBIX 3HAaHUH H

YMCHI/Iﬁ JJI UCITOJIB30BAaHMS B HeCTaHﬂapTHOﬁ CUTYyalluu.

IInanupyemsie pe3ybTaThl

Ha 3aHATHAX BHEYPOUHOI AEATENbHOCTH «MUpP XUMUN» 00ydaronIrecs JONOIHIT CBOM 3HAHUS 110
XMMHUH, TIOBBICAT CBOM YPOBEHb TEOPETHUUECKOM U SKCHEPUMEHTAIbHON MOATOTOBKU.3aHATHS MPU3BAHbI
npoOyIUTh Y YYalIUXCsl MHTEPEC K XUMHUECKONW HayKH, CTUMYJIMPOBATh JalbHEIIee U3ydeHUe XUMUH.
XuMHYECKHe 3HaHHSA, CPOPMHPOBAHHBIE HA BHEYPOUHBIX 3aHATHSX, IIOMOTYT OOyYaromuMCs B
MOJTOTOBKE K 9K3aMEHY IO XMMHUH U B JAJbHEHIIEM OCO3HAaHHO BBHIOpATh HANpaBieHHE MPOQUIBHOTO
o0OyueHusl.

IIpeaMeTHBIMU pe3yJabTaTAMM OCBOCHUS IIPOTPAMMBI SBJISIFOTCS:

- B TO3HABaTeNbHOU c(epe: OMHMCHIBATH JEMOHCTPAIIMOHHBIE M CAMOCTOSTENHFHO IMPOBEACHHBIC
HKCIIEPUMEHTBI, UCMOJIb3Yys AJI 3TOT0 PYCCKUN S3bIK U SI3bIK XUMHH; HAOJI0IaTh JEMOHCTPUPYEMbIE U
CaMOCTOSITENIEHO ITPOBOJIUMBIE OIBITHI, XUMUYECKUE PEaKIUH, IPOTEKAIOIUE B IPUPOJIE U B OBITY;

- B LIEGHHOCTHO-OPHEHTAIIMOHHOM cepe: CTPOUTh CBOE MOBEACHNE B COOTBETCTBUM C MPUHIUIIAMU
OepeHOro OTHOUIEHMSI K IPUPO/IE;

- B TPYJI0BOH cdepe: MIaHUPOBATh U OCYLIECTBIISATh CAMOCTOSATENIBHYIO pa0OTy IO IOBTOPEHUIO U
OCBOEHUIO TEOPETUYECKON YacTH, JIAHUPOBATh U NPOBOJUTh XUMUYECKUM SKCIIEPUMEHT; UCII0JIb30BATh
BEIIECTBA B COOTBETCTBUH C MX IIPEIHA3HAYCHUEM U CBOMCTBAMHY;

- B cepe 0€30MACHOCTH KU3HEJEATEIBHOCTH: OKa3bIBaTh MEPBYIO MOMOILb MPH OTPABIICHUSX,
0’KOTax M JIPYruX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JJAOOPaTOPHBIM 000pYI0BaHUEM.

JINYHOCTHBIMHM pe3yIbTATAMM SIBJISIFOTCS:

- B LIGHHOCTHO-OPHEHTAIIMOHHOM cpepe — UyBCTBO TOPJIOCTH 32 POCCUHCKYIO HAyKy, OTHOIICHHE K
TPYAY, LEJIeYCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- B TpyIoBOH c(epe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY JAaibHeilield oOpa3oBarenbHOU
TPaeKTOPHH;

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

ACATCIIBHOCTH.



MeTtanpeaAMeTHBIMH Pe3yJabTATAMM SIBIISIFOTCS:

- BJIQJICHUE YHUBEPCATbHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU JESATEIBHOCTH: HAOIIOICHUE,
U3MEpeHue, IKCIEPUMEHT, Y4eOHOe HCCIIeI0BAHNUE;

- YMEHHE TeHEpUPOBaTh UJIEH, ONIPENIEIATh CPEACTBA, HEOOXOUMBIE I UX pealu3allui;

- YMEHHUE OIpeAeNaTh LU U 3a/layd JIeATeIbHOCTH, BHIOMpPATh CPEJCTBA peaau3allud LEeNH U
NPUMEHSTH UX HA IPAKTHKE;

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

OcBoeHne mnporpaMmbl BHEYPOUYHOM JAEATENBHOCTH OOYYarOIIMMHUCS IO3BOJUT IOJIyYUTh
CIIEYIOINE PE3YIbTaThI:

B cehpepe pazeumuna nuunocmuvlx ynueepcanbuvix yueOHbIX OClicmeull 6 pamKax:

1. Koenumugnozo komnonenma 6yoym cghopmuposansi:

- OCHOBBI COLIMATbHO-KPUTUYECKOTO MBIIIICHUS, OPUEHTAlMsi B OCOOCHHOCTSAX COLMAIbHBIX
OTHOIIECHUH M B3aMMOJCHCTBUH;

- DKOJIOTUYECKOE CO3HAHME, NMPU3HAHUE BBICOKOM IIEHHOCTH YXU3HU BO BCEX €€ IMPOSBICHUSX;
IIPABWJI IOBE/ICHUS B YPE3BbIYANHBIX CUTyaLHSIX.

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

- MOTPEOHOCTh B CAMOBBIPAKEHUU M CaMOpeaIn3alui, COUUAIILHOM IPU3HAHUH.

3. [leamenvnocmnozo komnonenma 6y0ym cgpopmuposamvi:

- YMEHHME BECTH JHAJOr HAa OCHOBE PAaBHOIPABHBIX OTHOLIEHWM W B3aUMHOIO YBA)XXCHMS U
IPUHSITHS,

- YCTOWYUBBIM TO3HABAaTEIbHBI MHTEPEC M CTAHOBJIEHHE CMbICIOOOpasyomel (QyHKIUN
MO03HABATEJIbHOIO MOTHBA;

- TOTOBHOCTb BbIOOpa Mpo(UIBLHOT0 00pa30BaHMsL.

2. Ob6yuarouuiics NOIyIUTh BO3MOXKHOCTH [T (HOPMUPOBAHMS:

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

- TOTOBHOCTH K CaMOOOPA30BaHUIO U CaMOBOCIIUTAHUIO.

B cghepe pazsumusn pecynamusnvix ynugepcanbHulx yueOHsix 0eicmeuil 00yuanouuica

1. HayunTcs:

- IIeJIeTIoNIaraHtIo, BKII0Yasi IOCTAaHOBKY HOBBIX LieJiel, mpeoOpa3oBaHue MPaKTUYECKOH 3aJjauu B
MO03HABATENIbHYIO;

- CaMOCTOSITENIbHO aHAIW3UPOBATh YCIOBHUS JOCTHKEHHS LEIM Ha OCHOBE ydeTa BbIJECIIEHHBIX
YYUTENIEM OPUEHTHPOB JHCTBUS B HOBOM yUeOHOM MaTepualie;

- IJIJAHUPOBATh YT JTOCTHKEHUS LENIEH.

2. [Tony4uTh BO3MOKHOCTh HAYUHUTHCS:



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

- MPU TUTAHUPOBAHUU JOCTHKEHHUSI LI€JIed CaMOCTOSATENIbHO M aJIeKBaTHO YYHUTHIBATh YCJIOBHUS U
Cpe/CTBa UX JOCTHXKCHHUS.

B cehepe pazeumusn KOMMYHUKAMUBHBIX YHUBEPCAIbLHBIX YUEOHBIX 0CUCMEUIL 00YUaAlOuWuIiCcA

1. Hayuwurcs:

- aJIEKBAaTHO MCIOJIb30BaTh PeUb JUIsl INIAHUPOBAHUS U PETYIISIIIUU CBOCH JIESITEIIbHOCTH;

- aJICKBaTHO MCIOJIb30BaTh PEUYEBBIC CPEJICTBA JUISI PEIICHHS] Pa3IUYHBIX KOMMYHUKATHUBHBIX
3aJa4; BJIAJETh YCTHON U MUCbMEHHOM peublo; CTPOUTH MOHOJIIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- OPraHU30BbIBATh U MJIAHUPOBATh YU€OHOE COTPYAHUYECTBO C YUUTENEM U CBEPCTHUKAMU;

- UHTEIPUPOBATHCA B TPYIIy CBEPCTHUKOB M CTPOUTH IIPOJYKTUBHOE B3aWMOJEUCTBUE CO

CBCPCTHUKAMHU U B3POCJIBIMHU.
2. HOJ'Iy‘lI/ITB BO3MOXHOCTb HAYUYHUTHCA:
- 6paTB Ha cebs WHUIIMATUBY B OpraHru3allii COBMECTHOT'O ﬂeﬁCTBHH;

- OKa3bIBaTbhb MOAACPIKKY U COI{@I\/JICTBI/IG TEM, OT KOI'O 3aBHMCHT HJOCTHIXXCHHUC IICIIN B COBMECTHOI

EATEILHOCTH.

B cehepe pazeumun noznagamenvHvlx yHugEpCanbHbIX YUeOHBIX OCUICMEUIL 00YUaAIOUUTICA
1. HayuuTcs:

- OCHOBaM pealiu3aliy IPOEKTHO-UCCIIEI0BATEIbCKON NEATEIIHOCTH;

- IPOBOJIUTH HAOIOJICHUS U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUUTEIS;

- OCYUICCTBJIATDH paCH_II/IpeHHHﬁ IIOUCK I/IH(I)OpMaI_[I/II/I C HUCIIOJIb30BAHUEM PCCYpPCOB OMONMMOTEK U

HHutepHera.

2. [ony4nut BO3MOKHOCTh HAYUUTHCS:

- CTaBUTb MIPOOIEMY, apTyMEHTHUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITEJILHO MPOBOAUTH HCCIIEAOBAHUS HAa OCHOBE NPUMEHEHHS METOJOB HAOIIOACHUS U
JKCIEPHUMEHTA;

- BBIZIBUT'aThb TUITIOTE3bI O CBA3AX U 3aKOHOMEPHOCTAX ITPOLECCOB,

- OPraHU30BaTh UCCIIEAOBAHKE C LIEIBIO IIPOBEPKU TUIIOTESHI;

- ACJIaTh YMO3AKIIKOUYCHUS U BBIBOABI HA OCHOBC apTyYMCHTAILIUU.

[Tporpamma BHEYpPOUHOH NEATETFHOCTH 1O XUMHH «MUp XMMHHN» paccyWTaHa Ha ydamuxcss- 9

KyaccoB (34 gaca).



CoaeprxkaHue nmporpaMmai.
BHEYPOUHOIi 1eATeIbHOCTH 0 XUMHHU «MHP XUMHM»

[IporpaMma 3aHATHI COCTOUT U3 YETHIPEX Pa3/IEIIOB:

1. Ocobennoctu OI'D no xumuw.

2. IloBrOpeHnue u yriyOieHne TeOpeTUYECKOro MaTeprasa, MeTOANKa pelIeHNs 3aJaHiil pa3HOTro
YPOBHSI CJIOKHOCTH.

3. TecTOBBII1 TPaKTUKYM.

4. BreITIoJTHEHUE MPOSKTHO-UCCIICIOBATEILCKUX PadoT.

OcHoBHOe coepkaHue

Paznen 0. Bxognoii cpe3 KUM 3a 2021r. — 24

Paszgea 1. Ocooennoctu OI'D mo xumum B 2022r. — 19
— Koau(UKATOP STEMEHTOB COJIEPIKAHUS

— cnerudukarusa Kumor OI'D nmo xumun

— uHdopmarmonHsie pecypcel OI'D

Paznen 2. «Mup XuMHM» —TEOPETUYECKUN MaTepuan [0 HEOPraHWYECKOM XUMUU U
IIEPBOHAYAJIbHBIM IIPEACTABICHUSAM II0 OPraHUYEeCKOM XMMMM, METOJIMKA PEIICHUS 3aJaHui Pa3HOro
YPOBHS CIIO)KHOCTH — 244.

Ctpoenue atoMa. CTpoeHue 3IEeKTPOHHBIX 0005104eK aToMOB MepBbIx 20 snemenToB [ICXD

[lepnonnueckuil 3aKOH U NIEPUOJAUYECKAs CUCTEMAa XUMHYECKUX 21eMeHToB J1.M1. Menneneena

Crpoenue Mosekyn. XUMHUYEcKas CBS3b: KOBaJCHTHas (HENOJsApHas, HOJsApHasi), HOHHasd,
MeTaJlJIn4ecKasl.

BaneHTHOCTD XUMHUYECKUX 71€MEHTOB. CTENEHb OKUCIEHUS XUMUYECKUX YJIEMEHTOB.

IIpocteie u cinoxkHble BemecTBa. (OCHOBHBIE KJIACChl HEOPraHUYECKUX  COEIMHEHUH.
Homenknarypa HeOpraHM4ecKux COCIUHEHHM.

X¥UMHUYECKash peaklus. YCIOBHS M IPU3HAKU MPOTEKAHMS XMMHYECKUX pEaKUUi. XMMHUYECKUE
YPaBHEHHUs. 3aKOH COXPaHEHMsI MACChl BELLIECTB.

Knaccudpukanys XUMHUYECKMX peakUuid M0 pPa3IMYHbIM IpPU3HAKaM: KOJIMYECTBY U COCTaBY
UCXOIHBIX M IIOJIYYEHHBIX BEIECTB; WM3MEHEHHMIO CTENEHEW OKHCIEHUS XUMHUYECKHX DJIEMEHTOB,
MOTJIOUIEHUIO U BBIJICJIEHUIO SHEPTUH.

Brruncnenue MaccoBoil 10JIM XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DONEeKTPOIUTHl U HEAIEKTPOJIuThl. KaTHMOHBI M aHHMOHBL. DJIEKTPOJUTHYECKAs JMCCOLMALNA
KHCTIOT, Ieoueil, coneit (cpeaHux)

Peakuun noHHOro 0OMeHa M YCJIOBUS UX OCYLIECTBIICHUS.

XUMHUYECKUE CBOICTBAa OKCHUJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIIOTHBIX.

XHWMHYECKHE CBOMCTBA OCHOBAaHUH U KUCIIOT.

XuMHUECKue cBOMCTBAa aM(pOTEPHBIX THIPOKCHIOB.

XuMHYecKue CBOMCTBa cojiel (CpeIHUX )

XHWMHYECKHE CBOWCTBA ITPOCTHIX BEIIECTB HEMETAIIJIOB: FAJIOT€HOB, KUCIOPO/a, CEPBI.

XUMHYeCKHE CBOMCTBA POCTHIX BEIIECTB HEMETAJUIOB: a30Ta, pocdopa, yriepoaa, KpeMHHS

Yucrtsle BenecTBa U cMecH. [IpaBuiia 6e3omacHoii paboThl B IIKOJIBbHON TabopaTopun. UenoBek B
MUpE BEIECTB.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU. OKUCIUTEND U BOCCTAHOBUTEII.

Bbruncnenne MaccoBod oM pacTBOPEHHOIO BelIeCTBA B pacTBope. BorumcieHus 1o
XUMHYECKOMY YPABHEHHMIO.

PacuérHble 3amauM: BBIYMCIIEHHE MAacCOBOM JOJMM XHWMHYECKOTO OJJIEMEHTa B BEIIECTBE,
BBIUMCJIEHHSI 10 XMMUYECKOMY YPABHEHHIO C MCIIOJIb30BAaHUEM MACCOBOM J10JIM paCTBOPEHHOTO BELLIECTBA
B pacTBOpe. B3aMOCBsI3b pa3IMYHBIX KIACCOB HEOPTAaHUYECKUX BeleCTB. Peakiinu MOHHOTO OOMeHa.



XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAIIOB: MICIOYHBIX, METOYHO3EMETbHBIX, MAaTHUS U
UX COSIMHCHUM, KeJIe3a U er0 COCAUHCHUH, aTJIOMHHHS, €T0 COSINMHCHUH.

OmnpeneneHre XapakTepa Cpelbl PacTBOPOB KHUCIOT W INEJIOYEH C MOMOIIBI0 WHAMKATOPOB.
KauecTBeHnplie peakiuu Ha annoHsl B pactope (CI°, Br, I, Sz‘, 8032‘, SO42', NOg3, PO43', COgZ',

Si05?)

KadecTBeHHBIC peakiid Ha KaTHOHBI B PacTBOPE (NH4+, Na*, K*, Ca2+, Mgz+, Fe2+, Fes+, A|3+,

Cu?*, Zn*)

[Tonyyenne ra3000pa3HbIX BemlecTB. KauyecTBEHHBIC pEaKIMM Ha Ta3000pa3HbIC BEIIECTBA
(KHCTIOPO/I, BOJOPO/, YTITIEKUCIIBIH ra3, aMMHUaK)

[lepBoHauaibHBIC CBENEHHUSI OO0 OPraHMYECKHUX BEIIECTBAX: IMPEICIBbHBIX W HENpeIelbHBIX
YIJI€BOOPOAAX (METaHe, 3TaHe, STUIICHE, alleTUIIEHE)

[lepBoHauaibHBIC CBelEeHUST 00 OPraHMYECKHX BEIIECTBAaX: CHUpPTax (MeTaHOJe, JTaHOIIE,
TJIMIEPUHE), KAPOOHOBBIX KUCIOTaX (MYpagbuHoll, yKCYyCHOU, CTEAPUHOBOM).

buonornvecku BakHbIC BEIIECTBA: OCIIKH, HKHUPBI, YTIICBOIBI.

Paznen Bkmowaer paboTy MO TPEHUPOBOYHBIM 3aJaHHSIM Ui OIPEACIICHUS TOTOBHOCTH
HIKOJBHUKOB K 3K3aMEHY 110 TOMY WJIM WHOMY pasJielly C MOCICAYIONIMM aHAIM30M U METOIMYECKHUMHU

PEKOMEHIaLISIMH.

Pa3nea 3. TecToBblil NpaKTUKYM. — 4 4
Bxittoyaer HemocpeaCcTBEHHO TECTUPOBaHKE U pabOTy ¢ G1aHKaMU OTBETOB.

Pa3znen 4. BoinosiHeHHe MPOEKTHO-UCCIEA0BATENbCKUX PadoT. — 34
Pazgen Brimouaer paboTy o0Oydaromuxcs 10 BHIOPAaHHBIM TEMaM IMPOEKTa [0 XHMHH,

KOHCYJIbTAallUN YYHUTCIIA.

TemaTuueckoe IJIAHUPOBAHHUE

No | Tema Bceero | [Inanupyemsie pe3ynstaThl (YVY /)

n/n 4acoB

0 | Bxoanoii cpes KM 2021r | 2 Onpenenuts MapuipyThl, B TOM YHCJIE€ HHAWBHIYaJbHBIE,
MTOBTOPEHUS U 3aKPETIICHUS TEM.

1 |Pazgen 1. OcoGennocru |1 3naer ocobenHoctu OI'D 2022r, kogupuKaTop 3JIEMEHTOB

OI'D no xumuu B 2022r. cogepxkanus, cneunpukanus Kumo OI'D mo xumum,

nHpopmanronHsie pecypcebl OI'D;
HAy4UTCSl HCIOJIb30BATh pA3JIUYHBIE HCTOYHMKH  JUIA
MOJIy4EHUsI XUMUUYECKON HHPOpMaIiu

2 Paznen 2. «Mup xumumn» 24 Hayuwurcs onpenensaTs nenu 1 3aa4u IeITeIbHOCTH,

BBIOMPATh CPEJCTBA pealM3alliy LEIU U MPUMEHATh UX Ha
MIPaKTHUKE;

pa3ianyaTh BEIIECTBA Pa3HBIX KJIACCOB IMPOCTBIX M
CJIOKHBIX BEILIECTB, OMPENEATh UX XUMUYECKHE CBOMCTBA, B
TOM YHCJIE U U3YUYEHHBIX OPIraHUUYECKUX BEIIECTB;

pa3ianyath o KayeCTBEHHBIM peaxkusm
MIPEIOKEHHBIE KATHOHBI U aHWOHBI,

OMKCHIBaTh XMMHUYECKHE pEeaKkluu, HaOIoJaeMble B
xoJe JEMOHCTPALIMOHHOTO u 71a00paTOPHOTO
SKCIIEPUMEHTOB.

JIeNaTh BBIBOABI M3 PE3YJbTATOB IPOBEIEHHBIX
XUMHUYECKHUX SKCIIEPUMEHTOB;

OOBSICHATH TeHETUYECKYIO CBSI3b MEX]y BEIIECTBAMU
Pa3HbIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;




CoctaBnsaTh CcXeMy DOJEKTPOHHOTO OanaHca K
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHBIM PCAKIUAM, IMPABUIIBHO
paccTaBisATh KOI(GOUIMEHTHI HAa OCHOBE COCTAaBJICHHOM
CXCMBbI, OIIPCACTIATH OKUCIUTCIIb U BOCCTAHOBUTCIIb,

pacCcUMTHIBATh  MAacCOBBIE  JIOJH  XHMHUYECKHUX
3JIEMCHTOB B BCIIICCTBAX,

NPOU3BOJIUTh  BBIUUCIICHUS 0  XHMHYECKOMY
YPaBHEHHIO C  HCIOJB30BAaHHMEM  MAacCOBOM  J0iu
pPacTBOPEHHOTO BEIIECTBA B PacTBOPE.

3 Pasnen 3. TecToBbIl
MIPAKTUKYM.

[IpaBUIBHOCT,  OIIEHKM CBOMX  BO3MOXKHOCTEH  TIpH
BBIIIOJTHCHUH 3aJIaHUIM TECTa;
yMeHue 6e301MO0YHO 3aN0IHATh OJJaHKH.

4 Pazgen 4. Brimonnenue
MIPOEKTHO-
HCCIIEA0BATEIIbCKUX padoT.

HayuuTcs onpenensts 1nenu 1 3a1a4u AesTeIbHOCTH,
BBIOMpATh CPE/ICTBA pealu3ally LEIU U IPUMEHATh UX Ha
MIPaKTHUKE;

HCIIOJI30BAaTh PA3JIMYHBIC HWCTOYHUKKU JId MOJYYCHUSA
XMMHYECKOH HH(POPMALIUH;

HAay4YHUTbHCA aICKBaTHO HCIIOJIBb30BATh PCYECBLIC
CpencTBa JUIS PEIICHHS Pa3IMYHBIX KOMMYHUKATHBHBIX
3ajay;

(dopMupoBaHUE BBIPAKEHHOH YCTOWYHMBOH y4eOHO-
MO3HaBaTEIbLHOU MOTHBALlUN U UHTCPECA K YUCHUIO,
TOTOBHOCTh K  OCO3HAHHOMY BBIOOpY  JaibHEUIIeH
00pa30BaTeNbHON TPAEKTOPUH.

COI''TACOBAHO
IIporokod 3aceqanust
MeTtonndyeckoro 00beTuHEHUS

COT'JTIACOBAHO
3aMecTuTeNb JUPEKTOpa
o YP MAOYVY «Hypnarckas ruMHa3us

[To ecrectBenno-reorp.uukiyum.M.E.Cepreesa» r.Hypunar

Ot « 22 » aBrycra 2021 1. Nel
PykoBonurens MO
Banurosa P.1./ /

Amumos X.P / /
oT « 31» aBrycrta 2021r




Kaneﬂnapﬂo-TeMaanecxoe NJTAaHHPOBAaHUE

No | Tema 3anarus ara [Tpumevanus

n/n wiad | ¢pakr

1-2 | Bxoxnoti cpe3 KM 2021t (2 vaca)

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

3 Ocobennoctu OI'D no xumuu B 2022r.

Koau(uKaTop 3MEMEHTOB cozaepkanus, cnenudukanus Kumos OI'D
Mo XUMuH, AeMoHcTpannoHHbIH KWM 2022r., uHpopMannoHHbIE
pecypcol OI'D;

Paznen 2. «Mup xumuun» (24 yaca)

4 Crpoenue atoma. CTpOEHHE IEKTPOHHBIX 000JI0YEK aTOMOB IIEPBBIX
20 nsnementoB I[ICXD. Ilepuomuueckuid 3aKOH M MEPUOAMYECKAS
cuctema xuMudeckux siaeMmeHToB /.M. Mennaeneera

5) Crtpoenue moiiekya. XUMUYECKasl CBsI3b: KOBAJICHTHAs (HETOJsIpHAs,
MOJIIpHAs ), MOHHAS, METAJUTMYECKas.

BanentHocte  XxumMuyeckux  3yieMEeHTOB. CTENeHb  OKHUCICHHS
XUMHYECKHX DJIEMEHTOB.

6 IIpocteie u crnoxsble BeuiecTBa. (OCHOBHBIE — KJIacChl
HEOpPraHMYEeCKUX coeAuHeHuil. HomeHkmaTtypa HeOopraHMYecKux
COEIMHEHM.

7 XuMudeckass peakius. YCIOBHS U TPU3HAKU TPOTEKaHUs
XUMUYECKUX peakiuil. XUMUYECKHUEe ypaBHEHUs. 3aKOH COXPaHEHUs
MAaccChl BEIIECTB.

Knaccudukanuss XUMUYECKUX peaKIuil 1O  Pa3IuYHBIM
MpU3HAKAM: KOJUYECTBY M COCTaBY MCXOAHBIX M TOJYYEHHBIX
BEII[ECTB; N3MEHEHHIO CTETICHEH OKUCIICHHUS XUMUYECKUX AJIIEMEHTOB,
MOTJIOIIEHHIO U BBIICJICHUIO SHEPTUU.

8 Brrunciienne MaccoBoil J0JIM XHUMHUYECKOTO DJJIEMEHTa B
BELIECTBE.

9 ONEKTPONUTHl W HEINEKTPOauThl. KaTHOHBI W aHUOHBI.
DNEKTPONUTHYECKAss JIUCCOLMALMA  KUCJIOT, IIEJIo4YeH, coJel
(cpennux)

Peakunu noHHOTO 0OMEHA M YCIIOBHUS UX OCYIIECTBIICHUS.

10 XUMUYECKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEpPHBIX,
KHCJIOTHBIX.

11 XUMHYECKUE CBOWCTBA OCHOBAHUM U KUCIIOT.

12 XUMHUYECKUE CBOMCTBA aM(OTEPHBIX THAPOKCHJIOB.

13 Xumuueckue cBoiicTBa cosielt  (cpeaHux). BsaumocBszb
Pa3IMYHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB. Peaknnu MOHHOTO
oOMeHa. (Ne22)

14- XHWMHMYECKHE CBOMCTBA MPOCTBIX BEHIECTB HEMETAIUIOB:

15 | ramoreHoB, KUCIIOPOAA, CEPHI.

16- XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJJIOB: a30Ta,

17 | docdopa, yriaepona, KpeMHUS
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18 Uucteie BemecTBa U cmecH. [IpaBuna Ge3onacHoOi pabOTHI B
MIKOJIBHOM TabopaTopun. YenoBek B MUpE BELIECTB.

19 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakMU. OKUCIUTEND U
BOCCTAHOBHUTEIIb.
20 Boluucienne maccoBoil 707U PacTBOPEHHOIO BEIIECTBA B

pactBope. Boruncienus mo XuMHU4eCKOMY YPaBHEHHIO.

21 PacuérHple  3amauM:  BBIYMCIIEHHME  MAacCOBOM  JIOJIH
XUMHUYECKOTO JJIEMEHTa B BEIIECTBE, BBIYMCICHUS 10 XUMUYECKOMY
YPAaBHEHUIO C HCIIOJIb30BAHUEM MAacCCOBOM JI0JIM PacTBOPEHHOTO
BEIIIECTBA B PACTBOPE.

22 XUMUYecKHe CBOMCTBA IIPOCThIX  BCHICCTB  MECTAJIJIOB!:
MICJI0OYHBIX, HMICTOYHO3CMCIIbHBIX, Marousid U UX COCHHHGHHﬁ, Kec3a
u €ro COGHI/IHCHPlﬁ, AJIFOMHUHHUSA, €I'0 CO€,I[I/IH6HI/II71.

23 Omnpenenenre xapakTepa Cpelbl pPacTBOPOB KHCIOT U
HIeJIouei ¢ TIOMOIIbI0 HMHIUKATOpOB. KauecTBeHHBIC peaknuu Ha
annonsl B pactsope (CI, Br, I', SZ', 8032', SO42', NO3, PO43', Cng‘,
Siog%)

KadectBeHHsble peakiiuu Ha KaTHOHBI B pacTtBope (N H,*, Na*,
K*, Ca®*, Mg?*, Fe?*, Fe**, AI**, Cu**, Zn*").

24 [Tonyuenune razoo0pa3HbIxX BemiecTB. KauecTBeHHbIE peakluu
Ha ra3oo0pa3Hble BellecTBa (KHCIOPOJ, BOIOPOJ, YIJIEKHCIBINA ras,
aMMMAK)

25 IlepBoHauyaibHble CBEAEHUS OO0 OPraHMYECKHX BEILECTBAX:

NpEaACIIbHBIX W HCEIPCACIBbHLIX YITIEBOAOPOAAX (MeTaHe, OTaHC,
9THUIJICHC, aI_ICTI/IJ'IeHe)

26 [lepBoHayanbHbIEe CBENEHHUA 00 OPraHMYECKHX BEIIECTBAX:
cnupTax (MeTaHose, 3TaHoje, INIHMLEpPHUHE), KapOOHOBBIX KHCIOTaX
(mypasvunoti, yKCyCHOM, CTEapUHOBOI).

27 buonornuecku BakHbI€ BEIIECTBA: OCITKH, KUPBI, YTIEBOIbIL.

Pa3nen 3. TecroBblii mpakTukyM. (4 yaca)

28- | JlnarHoctuyeckas pabora
29
30- | JIuarnoctudeckas pabora
31
Pa3jen 4. BoinojiHeHHe POEKTHO-MCC/IE0BATEILCKUX padoT (3uaca)
32- Pabora oOywaromuxcss TO BBIOPAHHBIM TEeMaM IPOCKTA,

34 | KOHCYJIbTAI[MH YUUTES.

COI'TTACOBAHO COI''TACOBAHO




[Iporokoin 3acenanust 3aMecTuTeNb JUPEKTOpa

MeTtoan4yeckoro 0ObeINHEHUS no YP MAOY «Hypnarckas rumHaszus
[To ecrectBenHo-reorp.unkiaynm.M.E.Cepreesa» r.Hypinar

Ot « 22 » aBrycra 2021 . Nel AnumoB X.P / /
PykoBonurens MO oT « 31» aBrycra 2021r

Banurosa P.1./ /
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