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IHosicuuTennLHAA 3aMHCKA

Breypounas nestenpHOCTh «BelecTBa BOKpyr Hac» IpeaHa3HaueH A o0ydaromuxces 9 kiacca,
BBIOpABIIMX MpPEAMET XUMHH IS caadd sk3ameHa B gopme OI'D u miaHupylommx B JalbHEHIIEM
U3y4eHHE XMMUU Ha MPOPUILHOM YPOBHE.

Ilens maHHOrO Kypca — IOATOTOBKA M IOAJEPKKA BBITYCKHMKOB 9 Kilacca IIKOJBI, IIOMOILb B
IIPEOJOJICHUM KOTHUTHBHBIX, JUYHOCTHBIX M IPOLECCYaIbHBIX TPYAHOCTEW B IEPUOJ MOATOTOBKU K
IK3aMEHY.

Pe3ynpTaToM COBMECTHOH nHeATENBHOCTH OOydaromuxcs 9 kiacca M meparora OyayT SIBISTHCS
pe3yibTaThl NPOOHOIO TECTUPOBAHMS, & B KOHEYHOM HTOI'€ — WTOrOBas aTTecTalus OO0y4aroluxcs I0
IIpeIMETy XUMHUSL.

B coorBerctBHM ¢ TpeOoBanusMu DenepadbHOrO TrOCYIAapCTBEHHOTO 00pa3oBaTENbHOTO
CTaHJapTa OCHOBHOTO O00IIero oOpa3oBaHUS BO3HHKJIA HEOOXOAMMOCTH B pa3pabOTKe IMPOrpamMMbl
BHEYPOUYHOI J€SITENbHOCTH, TO3BOJIAIONICH paclMpUTh M YIIIYOUTh CBOM 3HAHUSA 10 XHMMHH,
c(OopMHPOBATH HABBIKU MCCIIEIOBATENBCKON JIEATEIbHOCTH.

Axmyanbhocmes TPOrpPaMMBbl CBsI3aHA C BO3MOYKHOCTBIO OOy4aromierocst BbIOpaTh MpOQUIbHBIN
npeaMer o0ydeHHs B CTapIIMX KJIaccaxX HMIIM M3MEHHUTH CBOW BBIOOp. DK3aMEH 1O XUMHH TPeOyeT OT
0o0y4arolyxcsi MHOTHX 3HAaHUW M TMOHATUH HE TOJIBKO B OOJACTH HEOPraHWYECKOM XUMHM, HO U
OpPraHMYECKON XUMUH; BIAAETh IPAKTUYECKUMHU HABBIKAMHU U YMETb IIPUMEHATH UX B JPYTOM CUTYyallUH.
3aHATHS IO BHEYPOUHOU AesTenbHOCTH «BeliecTBa BOKpYT Hac» MpeJHa3HAaYeHbl ISl TEOPETHUECKON U
IPAKTUYECKOM TMOMOIIM B MOATOTOBKE K ['OCymapcTBEHHON MTOrOBOM —aTTeCTalMU. 3aHSTUS
OpPUEHTHUPOBaHbl Ha MOBTOPEHHE, CHCTEMATHU3aALMIO0 M YIIIyOJEHHOE M3y4YeHUE Kypca XMMUU OCHOBHOM
IIKOJIBI, a TAK)Ke Ha MOJArOTOBKY oOywaromuxcs 9 kimacca k OI'D u oOydaronmxcsi, KOTOpble BBIOMPAOT
XUMHIO Ui JanbHelnero o0ydeHus B npoduie. 3aHATUS MO MpPOrpaMMe BHEYPOUHOU JESTEIbHOCTH
«BemecTBa BOKpYr Hac» MOMOTYT pealn30BaTh 00y4arOMKUMCS IPOEKTHI 110 BEIOPAaHHBIM TEMaM.

Hoeu3noii nanHOi NIpOrpamMMsl SBJIIETCS TO, YTO B OCHOBE JIEKUT CHCTEMHO-JIEATEIbHOCTHBIN
HOJX0/1, KOTOPBIN CO3/1a€T OCHOBY JIJIsl CAMOCTOSITENIBHOTO YCIIEHUTHOT'O YCBOEHHS 00Y4arOIMMKCS HOBBIX
3HAHUHW, yYMEHHM, KOMIETEHIMH, BUJOB U CIIOCOOOB JEATEIHLHOCTH M OOECIEeYMBAET COOTBETCTBUE
JEeSTENIbHOCTH OOydaroluXcsl MX BO3pacTy W HMHAWBHUIYAJIbHBIM OCOOEHHOCTSIM. OMOIMOHAJIbHOE
NepeKUBaHUE Tpollecca OTKPBITUS SIBISIETCS OCHOBOM MOTHUBALIMM K 3HAHUSAM, CTUMYJISTOPOM camoi
YMCTBEHHON JEATEIBHOCTH B  JTOCTH)KEHUHU LENEH JIMYHOCTHOIO, COLMAIBHOIO M I103HABATEIBHOIO
pa3BUTHS 00YUAIOIIHUXCS.

[IporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIUX HOPMATUBHBIX JOKYMEHTOB:

e  @enepanbublii 3akoH Ne273 @3 o1 29.12.2012 1. «O6 obpazoBanuu B Poccuiickoit Deaepannmy;



o @enepanabHBIN TOCYIAPCTBEHHBIM 00pa30BaTENbHBIA CTAaHIAPT OCHOBHOT'O OOIIEro 0Opa3oBaHMs,

YTBEP)KICHHBIN nprkazoM MuHHcTEpcTBa 00pazoBanus U Hayku Poccuiickoit denepanun ot 17
nexabdps 2010 r. Ne 1897;

e IlocranoBnenus ['maBHOTO TOCYAapCTBEHHOTO cCaHUTapHOTO Bpaya PO ot 28.09.2020 N 28 "O6
yTBepKIeHnn canuTapHbix mpaBui CII 2.4. 3648-20 "CanutapHO-3MUAEMHUOIOTHUECKUE
TpeOOBaHUS K OpraHU3alMsIM BOCIIUTAHUS M O0YUYEeHHUsI, OT/IbIXa U 03/I0POBJICHUS AeTEH U
Mosonexu" (3apeructpupoBano B Muntocre Poccun 18.12.2020 N 61573)

o Ilpukaza Ne 766 MunucrepctBa npocsenienust Poccuiickoit @enepanuu ot 23.12.2020

"O BHECEHUM M3MEHEHHH B (peiepalibHbIN MepedeHb YUeOHUKOB, TOMYIICHHBIX K UCTIOJIh30BAHUIO
[IPH peaIM3aluy UMEIONTNX TOCYIaPCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX POTpaMM
HAYaIBHOTO 00IIEr0, OCHOBHOTO O0IIET0, CpeHEro 00iero 00pa3oBaHus OpraHU3alMsIMy,
OCYIIECTBIISIONIMMH 00pa30BaTEebHYIO JESTEIbHOCTD, YTBEPKICHHBIN MTPUKa30M MHUHUCTEPCTBA
npocenienns Poccuiickoit @enepanun ot 20 mas 2020 r. Ne 254" . (3apeructpuposan 02.03.2021

Ne 62645)
e VYuebnoro miana MKOY «OOIII c.beckec» na 2023-2024 y4eOHbIii rox;
. VYcraBa MKOY «OOIII c.bBeckecy.

Ilenwy iporpamMmel:

- TMOATOTOBKAa M TOJJEp)KKA BBIMYCKHUKOB 9 Kjacca IIKOJIbI, MOMOIIbL B MPEOJIOJICHUN
KOTHUTUBHBIX, TMYHOCTHBIX H MPOIECCYAbHBIX TPYAHOCTEN B MIEPUOJI MOATOTOBKH K IK3aMEHY.

3adayu porpaMMbl BHEYPOUHOU JI€ATEIbHOCTH IO XUMHUU:

OCBOGHHE BAXHEHIIMX 3HAHUM OO0 OCHOBHBIX IOHATHUAX W 3aKOHAX XUMHH, XUMHUYECKOU
CHUMBOJIUKE;

OBJIQJICHUE YMEHUSIMH HAOJ0/1aTh XUMUYECKUE SBJICHHS, MPOBOAUTH XUMUUECKHUI SKCIIEPUMEHT,
MPOBOAUTH PAcu€Thl HA OCHOBE XUMUUYECKUX (POPMYIT BEIIECTB U YPaBHEHUI XUMUYECKIX PEaKIIHii;

pa3BUTHE TIO3HABATENHHBIX MHTEPECOB U MHTEIUIEKTYAlIbHBIX CIIOCOOHOCTEH B Mpoliecce
MIPOBEICHUS XMMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOSITEILHOTO TPHUOOPETEHUSI 3HAHUI B COOTBETCTBUU C
BO3HHUKAIOIIUMH KU3HEHHBIMH MOTPEOHOCTSIMHU;

BOCIIUTAaHHE OTHOIIEHUS K XUMUU KaK K OJAHOMY H3 (yHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMSI U DJIEMEHTY OOIIeUYeNOBeYeCKOH KyIbTyphl, NMPUMEHEHUE TOJTYYCHHBIX 3HAaHUU H

YMGHI/Iﬁ JUIA UCITOJIB30BaHUA B HCCTaHHapTHOﬁ CUTyalluu.

IlnannpyemMsble pe3y/ibTaThbl
Ha 3ansaTusix BHEYpOUHOH AesTenbHOCTH «BelecTBa BOKpYT Hac» 0Oydaromiuecs JOMOJHAT CBOU
3HAHUS 0 XMMHH, ITOBBICAT CBOM YPOBEHb TEOPETHUYECKOW M SKCIEPUMEHTAIBHON MTOATOTOBKH. 3aHITHUS
pU3BaHbl MPOOYAUTH y Yy4YalIUXCS HHTEpEC K XHUMUYECKOM HAyKH, CTHUMYJIHpPOBATh JajbHeiiee
U3ydyeHHe XHUMHUH. XHMHUYECKHe 3HaHMsA, C()OpPMUPOBAHHBIE HA BHEYPOUYHBIX 3aHATHSAX, I[OMOTYT
00y4aroImuMcs B MOATOTOBKE K 3K3aMEHY 10 XMMHH U B JAaJbHEHIIIeM OCO3HAHHO BHIOpATh HalpaBJIeHUE

npoGUIBLHOTO 00YYECHHUS.


http://publication.pravo.gov.ru/Document/View/0001202103020043

IIpenmMeTHBIMH pe3yJIbTaTaAMH OCBOCHMS IPOTPAMMBI SIBJISIFOTCS:

- B TIO3HaBaTeNIbHOW c(epe: ONMUCHIBATh JIEMOHCTPAIMOHHBIE U CAMOCTOSTENIHO MPOBEICHHBIC
OKCIEPUMEHTHI, UCHOJB3Ys ISl ATOTO PYCCKHUH SA3bIK U S3BIK XMMHHU; HAOMIOAATH IEMOHCTPUPYEMBIE U
CaMOCTOSITEJIHO ITPOBOJIMMBIE OIIBITHI, XUMHUYECKHE PEaKIIUH, IPOTEKAIOIUE B IPUPOJIE U B OBITY;

- B LIGHHOCTHO-OPHEHTAI[MIOHHOH cepe: CTPOUTh CBOE MOBEACHNE B COOTBETCTBUM C IPUHIUIIAMU
OepeKHOr0 OTHOLIEHUSI K IPUPOJIE;

- B TPYZOBOH cdepe: MIaHUPOBaTh U OCYIIECTBIISATH CAMOCTOSATENbHYIO pabOTy MO MOBTOPEHUIO U
OCBOEHUIO TEOPETUYECKON YacTH, IJIAHUPOBATh U NPOBOJUTh XUMUYECKUI SKCIIEPUMEHT; UCIIOJIB30BATh
BEIECTBA B COOTBETCTBUU C MX IIPEIHA3HAYCHUEM U CBOMCTBAMHY;

- B ctepe OE30MaCHOCTH KU3IHEACATEILHOCTH: OKa3bIBaTh MEPBYIO MOMOIIL IPU OTPABICHUSX,
0’KOTax W JIPYTUX TPaBMax, CBA3aHHBIX C BEHIECTBAMH U JJA0OPATOPHBIM 000PYOBAHUEM.

JINYHOCTHBIMHM pe3yIbTATAMM SIBIISIFOTCS:

- B LIGHHOCTHO-OPHEHTALIMOHHOM cpepe — UyBCTBO FOPJIOCTH 32 POCCUHCKYIO HAYKY, OTHOIIEHUE K
TPYAY, LEJIEYyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- B TpyIOBOH c¢epe — TOTOBHOCTh K OCO3HAaHHOMY BBHIOOpY nanbHeimiel o0pa3oBaTelbHON
TPAeKTOPHH;

- B IIO3HaBaTeNbHOU cdepe: MOTUBALUS YYEHHs, YMEHHUE YIPaBJIATh CBOEH MO3HaBaTeNbHOU
JESTEIbHOCTH.

MeTtanpeaMeTHBIMH pPe3yJIbTATAMM SIBIISIFOTCS:

- BJIaJICHHE YHMBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMHU JIESTENBbHOCTH: HaOJII0eHuE,
U3MEpEeHUe, IKCIIEPUMEHT, yueOHOe HCClIeI0BaHuE;

- YMEHHE FeHepUpOoBaTh UJEH, ONPENEIATh CPEACTBA, HEOOXOUMBIE I UX pealn3aluy;

- YMEHHUE OIpeAeNATh LENN U 3aJauM JIeATEIbHOCTH, BBIOMpPATh CPEJCTBA peau3alluy LENU U
IPUMEHATH UX HA IIPAKTHKE;

- CTOJIB30BATh PA3TUYHbIE UCTOUHUKH JJIS MOTYYEHUS] XUMHUECKOW HHPOpPMAaLIUK.

OcBoeHME MporpaMMmbl BHEYPOUHOM JEATEIBHOCTH OOYYaIOUIMMHCS MO3BOJIUT IOJIYYUTh
CJIEAYIOIINE PE3YNIbTaThI:

B cepepe pazeumun nuunocmublx ynueepcanibublx yueOHbiX 0eiicmeuil 6 pamKax:

1. Koenumugnozo komnonenma 6yoym cghopmuposansi:

- OCHOBBI COIMAJbHO-KPUTHYECKOTO MBIIIICHNS, OPHEHTAIMsI B OCOOCHHOCTAX COLMAJIbHBIX
OTHOIIICHUH W B3aMOJICHCTBUM;

- DKOJIOTUYECKOE CO3HAHHE, NMPU3HAHHE BBICOKOW IIEHHOCTH »XU3HU BO BCEX €€ MPOSBICHUSX;
IIPAaBWJI IOBE/ICHNUS B YPE3BBIYAHBIX CUTyaLHSIX.

2. lJennocmno2o u 2MOYUOHANLHO20 KOMNOHEHMOE 6y0em chopMuposana:

- HOTpe6HOCTB B CAMOBBIPAXKCHUU U CaMOopealin3aliiuu, COUaJIbHOM IIPU3HAHWUH.



3. eamenbHocmHo2o komnonenma 6yoym cpopmuposaHul:

- YMEHHME BECTH JMAJOl HAa OCHOBE PAaBHOIPABHBIX OTHOUIEHMH M B3aUMHOIO YB)KCHMS U
PUHSTHUS,

- YCTOMYUBBIM TO3HABATENbHBIM HMHTEPEC M CTAHOBJEHHE CMbICIOOOpa3yomed (QyHKIuu
MO03HABATEIBHOIO MOTHBA;

- TOTOBHOCTb BbIOOpa MpoPHUIBLHOTO 00pa30BaHUsL.

2. Ob6yyarouuiicss HOIYyIUTh BO3MOKHOCTD I (HOPMUPOBAHHMS:

- BBIPOKEHHOM YCTOWYMBOM yueOHO-T03HABATEIbHON MOTHUBALIMY U UHTEpPECa K YUCHUIO;

- TOTOBHOCTH K CaMOOOPA30BaHUIO U CaMOBOCIIUTAHUIO.

B cghepe pazeumusn pecynamuenvlx yHugepcaibHuix yueOHvIX 0elicmeuil 00yuarouuiica

1. HayuuTcs:

- I[eJIeTIONIaraHyIo, BKII0YAs MOCTAHOBKY HOBBIX 1I€JIeH, IpeoOpa3oBaHue MPAKTUUYECKON 3a/1a4il B
MO3HABATENIbHYIO;

- CaMOCTOSITEJIbHO AaHAJIM3UPOBATh YCIOBHUS JOCTHXKEHUS LIEJIM HAa OCHOBE YYETa BBIJIEIECHHBIX
YUUTEJIEM OPUEHTHUPOB JICHCTBUS B HOBOM YUYEOHOM MaTepHUale;

- IJITAHUPOBATH MYTHU JOCTHKEHUS EJICH.

2. [ony4uTh BO3MOKHOCTh HAYYUTHCS:

- CAMOCTOATEJIBHO CTaBUTh HOBBIC YUEOHBIC LI U 33]1a4H;

- IIpH IJIAHUPOBAHUM JOCTUKEHHS LieJiell CaMOCTOSATEIbHO M aJI€KBAaTHO YYUTBHIBATh YCIOBUS U
CPEICTBA UX JOCTUKCHHUS.

B cpepe pazeumus KOMMYyHUKAMUGHBIX YHUBEPCATbHBIX YUEOHBIX 0elCMEUN 00yUarowuiica

1. Hayuwurcs:

- aJIEKBATHO MCIIOJIb30BaTh peyb IS IJIAHUPOBAHUS U PETYIIALIUN CBOEH 1A TEIbHOCTH;

- aJIEKBaTHO HCIIOJIb30BAaTh PEUYEBBIE CPEACTBA AJIS PEIICHUS PA3IUYHBIX KOMMYHHKaTHBHBIX
3a/1a4; BJIAJIETh YCTHOW U MMCbMEHHOM PEUYBIO; CTPOUTh MOHOJIOTHYECKOE KOHTEKCTHOE BBICKA3bIBAHUE;

- OPraHU30BbIBaTh U MJIAHUPOBATh YU€OHOE COTPYIHUYECTBO C YUUTENIEM U CBEpCTHUKAMU;

- UHTETpUpPOBATHCS B TPYNINY CBEPCTHUKOB M CTPOUTHh HPOAYKTHBHOE B3aUMOJIEHCTBUE CO
CBEPCTHHUKAMH U B3POCIIBIMHU.

2. I[lony4nTh BO3MOKHOCTb HAYUUTHCSL:

- OpaTh Ha ce0s MHULIMATHBY B OpraHU3allMid COBMECTHOT'O JIEHCTBUS;

- OKa3bIBaTh MOJJEPKKY U COAEUCTBHUE TE€M, OT KOIO 3aBUCHUT JOCTH)KEHHE IIeJId B COBMECTHOI
JeSITeNIbHOCTH.

B cpepe pazeumus no3nagamenvbHbviX YHUEEPCATbHBIX YUEOHBIX 0l CMEUI 00YUAIOWUILCA

1. Hayunrcs:

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



- IPOBOJIUTH HAOJIIOJCHUS U SKCIIEPUMEHT 110J1 PYKOBOJCTBOM YUUTEIS;

- OCYUIECTBJIATh PACIIMPEHHBIA MOMCK MH(OPMAIMHM C HCIIOJIB30BAaHHEM PECYpPCOB OMOIMOTEK U
HurepHera.

2. [TonyyuT BO3MOXKHOCTb HAYYUThHCS:

- CTaBUTb IIPOOJIEMY, ApTyMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITENIFHO MPOBOAMTH MCCIIEIOBAHUS HA OCHOBE NPHUMEHEHHS METOJOB HAONIOICHUS U
IKCIIEPUMEHTA;

- BBIJIBUT'aTh TUIIOTE3bI O CBSA35AX U 3aKOHOMEPHOCTSX MPOLIECCOB;

- OpPraHN30BaTh UCCIIEOBAHUE C LEINIbIO IPOBEPKU T'MIIOTE3bI;

- JIeNlaTh YMO3AKJIIOUEHHUS U BBIBOJbI HA OCHOBE apryMEHTalUU.

[IporpaMMa BHEYpOUHOH AEATEIBHOCTU MO XMMHUHU «MHp XMMHMM» pacCuMTaHa Ha ydamuxcs 9
KyaccoB (34 Jaca).

CoaepixkaHue MporpaMmai.
BHEYPOYHOI /1esITeJIbHOCTH 10 XUMHHU «BelecTBa BOKpyr Hac»
[Iporpamma 3aHATUI COCTOUT U3 YETBIPEX PA3EIIOB:
1. Oco6ennoctu OI'D no xumumu.
2. IloBTOpeHue u yriyOieHne TEOPETUYECKOro MaTepuasa, METOMKa PELIeHHs] 3aJaH|il pa3HOro
YPOBHSI CII0KHOCTH.
3. TecTOBBII IPAaKTUKYM.
4. BeinosnHeHue MpOeKTHO-UCCIe10BaTENbCKUX padoT.

OcHOBHOe co/iep:KaHue

Paznen 0. Bxoanoii cpe3 KUM . — 24

Paznea 1. Oco6ennoctu OI'D no xumuu. — 14
— Koau(UKATOP STIEMEHTOB COJIEPKaHUS

— cnenupuxarusa Kumor OI'D nmo xumun

— nHpopmarmonHsie pecypcs OI'D

Pazpen 2. «Mup XuMHM» — TEOPETHUYECKHH MaTepuan [0 HEOPraHWYECKOM XUMHUU U
NEpPBOHAYAJILHBIM TPEACTABIECHUSIM IO OPraHUYeCKOM XHMHMM, METOJMKa PELIEeHUs 3aJaHuil pa3HOro
YPOBHSI CIIOKHOCTH — 244.

Crtpoenue atoma. CTpoeHuUe HIEKTPOHHBIX 000J104eK aTOMOB mepBbIX 20 anementoB [ICXD

Ileprognyueckuii 3aKOH U NEPUOANYECKAs CUCTEMA XUMHUYECKHX A1eMeHToB [[.1. Menneneesa

Crpoenne wmonekyn. XUMHUECKas CBA3b: KOBAJIEGHTHAs (HEMOJISIpHAs, TMOJIsSIpHAs), WOHHas,
MeETaJIJINYECKasl.

BanenTHOCTh XUMHYECKUX 371€MEHTOB. CTeNeHb OKUCIECHUS! XUMUYECKUX AJIEMEHTOB.

IIpocteie u  cinoxkHble BemecTBa. (OCHOBHBIE KJIACChl HEOPTaHUYECKUMX  COEIMHEHUH.
HomeHKkitatypa HEOpraHM4eCKuX COEUHEHUM.

XUMHYECKasT peakius. YCIOBUS M NPU3HAKU NPOTEKAHUS XMMHUYECKHUX peakuuil. XMMHUYECKUe
ypaBHEHHUA. 3aKOH COXPAHEHHsI MacChl BEILIECTB.

Knaccupukanus XUMUYECKMX peakUuil MO pa3lM4HbIM INpPU3HAKaM: KOJUYECTBY U COCTaBY
UCXOJHBIX U TIOJIYYEHHBIX BEIIECTB; HM3MEHEHHIO CTENEHEH OKHUCIIEHUS XUMHUYECKHX 3JEMEHTOB,
MOTJIOUIEHUIO U BBIJIEJIEHUIO SHEPTUH.

Beruucnenue MaccoBOM 101 XUMHYECKOTO 3JIEMEHTA B BEILIECTBE.



DNEKTPOIUTHl W HEIIEKTPONUTHL. KaTHOHBI W aHHMOHBL. DIEKTPOIUTHYECKAS JTACCOIMALIUS
KHCJIOT, IIeJI0ueH, cosiel (CpeTHUX )

Peakunu noHHOTO 0OMEHA ¥ YCIIOBUS UX OCYIIECTBIICHUS.

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

XUMHYECKUE CBOMCTBA OCHOBAHUM U KUCIIOT.

XuMuyeckue cBoMcTBa aM(OTEPHBIX THIPOKCHUIOB.

XUMHUYECKHE CBOMCTBA coJlel (CpeaHMX)

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

XUMHUYECKHE CBOMCTBA MTPOCTHIX BEIIECTB HEMETAIIOB: a30Ta, hocdopa, yriaepoaa, KpeMHUs

UucTteie BemecTBa 1 cMecu. [IpaBuiia 6e3omacHoi pabOTHI B IIKOJIBHOM J1abopaTtopuu. YemoBek B
MUpPE BEUIECTB.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE peakiiu. OKUCIUTENb U BOCCTAHOBUTEIIb.

Beluncnenue MaccoBOM JI0JIM PacTBOPEHHOIO BELIECTBA B pacTBOpe. Beluucienus 1o
XUMUYECKOMY ypaBHEHHIO. (No21)

Pacu€THpie 3amauu: BBIUMCIEHHME MACCOBOM JOJM XHUMHYECKOrO JJIEMEHTAa B BEIECTBE,
BBIUMCJICHHSI 10 XUMHUYECKOMY YPaBHEHHIO C UCIOJIb30BAaHUEM MAacCOBOI J0JIM pacTBOPEHHOTO BEIIECTBA
B pactBope. (Nel5, 21)

B3anumocBsI3b pa3InyHBIX KIACCOB HEOPTaHUYECKUX BEIECTB. Peakiiuu HOHHOTO OOMeHa.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAUIOB: IIEIOYHBIX, IIETOYHO3EMENIbHBIX, MAaTHUS U
UX COCIMHEHUH, jKeJie3a U ero COeIMHEHUHN, allFOMUHHUS, €r0 COSMHEHHIA.

OrmpezenieHne xapakTepa Cpellbl pacTBOPOB KHCIOT M IIEJIOYEH C IMOMOIIBI0 HWHIUKATOPOB.
KauecTBeHHbIe peakiuu Ha annoHsl B pactBope (CI°, Br, I, Sz‘, 8032‘, SO42', NOs3 ", POy 3', COs 2‘,

Si0; )

KauectBeHHbie peakiuu Ha kaTHOHBI B pactBope (NH4 * Na*, K%, Ca2+, Mgz+, Fez+, Feg+, AI3+,
CU2+, Zn2+)

[Tonydyenue ra3zoo0pa3HbIx BemiecTB. KadecTBeHHbIE pEaKIMM Ha Ta3000pa3HbIEe BelIeCTBa
(KucCI0pOa, BOJOPO/, YIJIEKUCIBIN ra3, aMMHUaK )

[lepBoHayanbHble CBeAeHUS 00 OpPraHMYECKUX BEIIECTBaX: MPENEIbHBIX U HEMpeaeIbHbIX
yIIeBOOPOAAX (METaHe, 3TaHe, STUIICHE, alleTUIIEHE)

[lepBoHayanbHble cBeneHuss 00 OpPraHMYECKUX BEIIECTBaX: cHHUpTax (MeTaHoye, JTaHoJe,
TJIMIIEPUHE), KAPOOHOBBIX KUCIOTAaX (MYpagbuHoll, yKCYCHOU, CTEAPUHOBOM ).

buonoruuecku BaxHbI€ BEUIECTBA: OEIKH, JKUPBI, YTIICBOIBI.

Pazgen Bkmrouaer paboOTy MO TPEHUPOBOUHBIM 3aJaHUSM JUISI ONPEICIICHHS TOTOBHOCTH
IIKOJIbHUKOB K 3K3aMEHY 10 TOMY WJIM MHOMY pa3felly ¢ MOCIAEAYIOIINM aHAJIU30M U METOAUYECKUMU
PEKOMEHIalUSIMHU.

Pa3nea 3. TecToBblil npakTUKYM. — 4 4
Bxittoyaer HemocpeACTBEHHO TECTUPOBAHKE U pabOTy ¢ G1aHKaMU OTBETOB.

Pa3nen 4. BoinoJiHeHHe NPOEKTHO-UCCJIEI0BATEILCKHX padoT. — 34
Pazgen Bkmouaer paboTy oOydaromMxcs 1O BBIOpaHHBIM TE€MaM TMPOEKTa IO XUMUH,
KOHCYJIbTAIIMH YUYUTEIS.



TemMaTnyeckoe NJIaHNPOBAHUE

Tema

Bcero
YacoB

[Tnanupyemsie pe3ynbTaTsl (YY)

Bxonnoii cpes KM 2017r

2

Onpenenutb MapuIpyThl, B TOM YHWCJIE€ HHAWBHIyaJbHBIE,
MTOBTOPEHMUS U 3aKPEIIJICHUS TEM.

Pasner 1. OcoberHHocTu
OI'D o xumuu B 2018r.

3naetr ocobennoctu OI'D 2018r, koguduKaTop 3JIEMEHTOB
conmepxkanusi, crnenupukanmus KumoB OI'D mo xumwum,
nHpopMannmoHHsie pecypcsl OI'9;
HAay4YUTCsl HKCIOJb30BATH  Pa3INYHbIC
MOJIy4eHUsI XUMHUYECKO HHPOpMaIK

HUCTOYHHMKHU  JJIA

Paznen 2. «Mup xumumn»

24

HayuuTcs onpenensTh 1eNd U 3aa4u JesTEIbHOCTH,
BBEIOMpATh CPEJICTBA peaHM3alliy LEIN U MPUMEHITh UX Ha
MIPaKTHUKE;

pa3iuyaTh BEIIECTBA Pa3HBIX KJIACCOB MPOCTBIX M
CJIOKHBIX BEILIECTB, OMPEeATh UX XUMUUYECKHE CBOMCTBA, B
TOM YHCJIC 1 U3YYCHHBIX OPIraHNYCCKUX BCUICCTB;

pa3ianyarh 1o KayeCTBEHHBIM
NPCAJIOKCHHBIC KATUOHBI U AHHWOHBI;

OMKCHIBAaTh XMMHUYECKHE peaKkluu, HaOIoJaeMble B
Xo7e J€MOHCTPALIMOHHOTO u 1a00paToOpHOTO
JKCIIEPUMEHTOB.

JleJaTh  BBIBOABI U3 PE3yJIbTATOB IPOBEAEHHBIX
XUMHUYECKHUX IKCIEPUMEHTOB;

00BACHSITH TCHCTUYCCKYIO CBA3b MCIKAY BCUICCTBAMU
Pa3HBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

CocTaBiaTh CXeMy OJJIKTPOHHOrO OajaHca K
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIM PEAKIUSAM, MPABUIHHO
paccTaBisiTh KOX(GOUIIMEHTHI HAa OCHOBE COCTaBIIEHHOM
CXEMBI, OIIPEIENSATh OKUCIUTENh U BOCCTAHOBHUTEIb;

pacCuUnuThIBATH MacCCOBBIC 01 XUMHWYCCKHUX
JJIEMEHTOB B BEIIECTBAX;

MMPONU3BOJUTH BBIYHCIICHUS
YPaBHEHHIO C  HCIOJb30BaHHEM
PacTBOPEHHOTO BEIIECTBA B PacCTBOPE.

pCaKIuAM

0  XHMHYECKOMY
MacCOBOH 0N

Pasnen 3. TecToBbIit

MPAKTUKYM.

[IpaBUIIBHOCTE  OLICHKH BO3MOKHOCTEN
BBIITOJIHCHUU 3aJJaHUH TECTa,

yMeHHe 0€301ITMO0YHO 3aMOHATH OJTAHKH.

CBOUX pu

Pazgen 4. Bemonnenue
MIPOEKTHO-

HCCIIEIOBATENbCKUX PaboT.

HayuuTcs onpenensaTs ey U 3aJa4u JesTeIbHOCTH,
BBIOMPATh CPEJCTBA pealM3allii LENU U MPUMEHATh UX Ha
MIPaKTHUKE;

HCIIOJIb30BaTh PAa3JIMYHbIE HCTOYHUKHA I IOJY4YEHHUS
XUMHUYECKON MHpOpMaIH;

HAayuuThCS  aJIEKBaTHO  HCIOJIb30BaTh  PEUEBBIC
CpeIacTBa JUIsl PEIICHUS pPAa3IMYHBIX KOMMYHHUKATHBHBIX
3a1a4;

(dbopMUpOBaHNE BBIPAKEHHOM YCTOWYMBOM ydeOHO-

9




MM03HABaTEeILHON MOTHUBAIINH U HHTEpPECa K YUYCHMHIO,

TOTOBHOCTh K  OCO3HAHHOMY  BBIOOpY  JalbHEHIIeH
00pa3oBaTeNbHON TPACKTOPUH.
KajiennapHo-reMaTuyeckoe IJIaHUPOBaHUe

Ne | Tema 3ansTuA Hara [Ipumeuanus

/11 wiaH | GakT

1-2 | Bxoanoii cpe3s KM 2017r (2 gaca)

Pa3nen 1. Oco6ennoctu OI'D mo xumuu B 2018r. (1 yac)

3 Ocob6ennoctu OI'D o XuMuH .

KOJu(UKATOp AJIEMEHTOB conaepxkaHus, crenudukanus Kumos OI'D
10 XUMUH, 1eMoHcTpanuoHHbii KM ., nHopManimoHHbIe pecypChl
oro;

Paznen 2. «Mup xumuun» (24 yaca)

4 Crpoenue atoma. Ileproanueckuii 3aKoH U epuoINYECKasi CUCTEMA
xuMudeckux aneMeHToB JI.M. Menneneesa

5 Crpoenue Mosiekys. XuMudeckast CBsi3b
BaneHTHOCTh XMMUYECKUX 3JIEMEHTOB. CTENIEHb OKUCIEHUS
XUMHUYECKHUX DJIEMEHTOB.

6 [Ipoctslie u cnoxHblie BeniecTBa. OCHOBHBIE KIaCChl HEOPTaHUYECKUX
COEIMHEHM.

7 Xumuueckas peakuus. Y CJI0BUsL U IPU3HAKU IPOTEKAHMS
XUMUYECKHUX peakiuii. XUMUUECKHE YpaBHEHMsI. 3aKOH COXPaHEHUS
MaccChl BEIIECTB.

8 Brrunciienne MaccoBOi 1071 XUMHYECKOTO 3JIEMEHTA B
BEIIIECTBE.

9 DNEeKTPONUTHYECKAs JUCCOLMAIIHS KUCTIOT, IIEN0YeH, coeit
(cpennux)

Peaxiiuu nonHOr0o 0OMEHa M yCIIOBUS UX OCYIIECTBIICHUS.

10 XUMUYEeCKHE CBOMCTBA OKCHIOB: OCHOBHBIX, aM(OTEPHBIX,
KHCJIOTHBIX.

11 XHUMHUYECKUE CBOWCTBA OCHOBAHUM U KUCIIOT.

12 XUMHUYECKHE CBOICTBAa aM(OTEPHBIX THAPOKCHJIOB.

13 B3anMocBs3b pa3IMuHbBIX KIIACCOB HEOPTAHMYECKUX BEIECTB.
Peakuuu nonHoro ooMeHa.

14- XHWMHMYECKHE CBOWCTBA IPOCTBIX BEIIECTB HEMETAIJIOB!

15 | rajoreHoB, KUCIOpOJa, CEPHI.

16- XHUMHUYECKUE CBOMCTBA MPOCTHIX BENIECTB HEMETAIIJIOB: a30Ta,

17 | docdopa, yrinepona, KpeMHH

18 Yuctele BeliecTBa U cMecu. YemoBEeK B MUPE BEIIECTB.

19 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE peakiuu. OKUCIUTENb U
BOCCTAHOBUTEb.

20 Brruucinenne maccoBoil 07U PacTBOPEHHOTO BEIIECTBA B

pacTBOpC. Brrunciaenus mo XUMHUYCCKOMY YPABHCHHIO.
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21

Pacu€tHpie  3amaunM:  BBIYMCIEHHME  MAacCOBOM  JIOJIU
XUMHYECKOTO JIEMEHTa B BEUICCTBE, BBIYUCICHUS 110 XUMUYECKOMY
YPAaBHEHHUIO C HCIOJIB30BAHUEM MAacCOBOM JOJIU PacTBOPEHHOIO
BELIECTBA B PaCTBOPE.

22 XUMHUYECKHE CBOHCTBA IPOCTBIX BELIECTB  METAJUIOB:
IIEJOYHBIX, IEJIOYHO3EMEIbHBIX, MATHHS U UX COCTUHECHUH, Kene3a
U €ro COEMHEHUH, aJFOMUHUS, €r0 COSAUHEHUI.

23 OmnpeneneHue XapakTepa Cpeldsl pPacTBOPOB KHCIOT H
mIeJo4Yel ¢ TMOMOLIbI0 HMHAMKATOpoB. KadecTBEeHHBIE peakluu Ha
aanonsl B pactBope (CI', Br, I', S7, 8032', SO42', NO; 7, POy, 3‘, COs3
%, 8103~

, SI03 )
+ +
KadecTtBennsie peakiiuu Ha kaTroHbI B pactBope (NH4 ), Na',
+ 2+ 2+ 2+ 3+ 3+ 2+ 2+
K", Ca™, Mg, Fe“", Fe”", AI’", Cu*", Zn™").

24 [Tonyuenue razooOpa3HbIX BellecTB. KauecTBeHHbIE peakuu
Ha ra3zoo0pa3Hble BellecTBa (KHCIOPOJ, BOAOPOJ, YIJIEKHCIBINA ras,
aMMHMAK)

25 IlepBoHauyasibHBIE CBEIEHUS 00 OpPraHUYECKHX BEILECTBAX:
OpeleNbHBIX W HEMPEeNbHBIX YIJIeBOAOpPOAax (METaHe, JTaHe,
STHJIEHE, alleTUJICHE)

26 IlepBoHauyasibHBIE CBEIEHUS 00 OpPraHUYECKHX BEIECTBAX:
cnuprax (METaHOJe, dTaHOJe, TIIMIEPUHE), KapOOHOBBIX KHCIIOTAX
(Mypasvbunoil, yKCyCHOM, CTEAPUHOBOA).

27 buonoruyecku BaxkxHbI€ BEleCTBA: O€IKH, KHUPBI, YTIIECBOIBI.

Pa3nen 3. TecroBblii mpakTukyM. (4 yaca)

28- | AnarHoctuueckas pabota

29

30- | AuarHocTrueckas paboTa

31

Paznen 4. BoinoJiHeHHe MPOEKTHO-MCC/IE0BATEILCKUX padoT (3uaca)

32- Pabora oOyuarommxcsi 1m0 BBIOpaHHBIM TE€MaM IPOEKTa,

34 | KOHCYNbTAI[UH YUUTES.
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