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2022 rox
ITosicHuTeIbHAA 3anMCKA

BHueypounast nestenpHOCTh «MuUp XUMHK» NpeHA3HA4YeH i oOyuaromuxcs 9 kiacca,
BBIOpABIIMX MpPEAMET XMMHUHU Ui cJadd sk3ameHa B ¢opme OI'D u miaHupyommx B
JanbHEHIIeM H3y4eHnEe XUMHUH Ha TPO(UIBHOM YpOBHE.

Ilens maHHOrO Kypca — MOATOTOBKAa M IMOAJEP)KKA BBITYCKHUKOB 9 Kilacca ILKOJIBI,
IIOMOLIb B MPEOJOJICHUN KOTHUTUBHBIX, JJMYHOCTHBIX U NMPOLIECCYAIBHBIX TPYIHOCTEH B IEPHOL
MOJAFOTOBKU K 3K3aMEHY.

Pe3ynbTaToM COBMECTHOH IeATENbHOCTH oOydaromuxcs 9 kimacca u meparora OymayT
ABISATHCS PE3yNbTaThl MPOOHOIO TECTUPOBAHUS, & B KOHEYHOM HTOr€ — MTOrOBasl aTTEeCTallMs
00yYaroImuxcs Mo MpeaIMeTy XUMHUSL.

B cootBercTBuM ¢ TpeboBanusamMu denepabHOro0 rocyJapCTBEHHOIO 00pa30BaTEIbHOIO
CTaHJapTa OCHOBHOTO 00IIero oOpa3oBaHHs BO3HHMKIA HEOOXOIMMOCTH B pa3paboTke
IpOTrpaMMbl BHEYPOUHOU JEATEIbHOCTH, O3BOJISIOIIEH PACIIUPUTD U YIIIyOUTh CBOM 3HAHUS IO
XUMHHU, CPOPMUPOBATH HABBIKU UCCIIEOBATEIILCKON JESTEIbHOCTH.

AKmyansnocms TIPOTPaMMBI CBSI3aHA C BO3MOXKHOCTBIO OO0YdaroIIerocs BbIOpaTh
npoUIbHBIA IpeaIMeT 00yUYEHHs B CTApIIMX KJIAaccax WU U3MEHUTbh CBOM BBIOOp. DK3aMeH IO
XUMHUH TpeOyeT OT o0OydaroUIMXCsi MHOTMX 3HAaHMH W MOHATUH HE TOJNBKO B 00JIACTH
HEOPraHMYECKOM XMMMH, HO M OPraHMYECKOM XMMMHM; BJIAJETh NMPAKTUYECKMMM HaBbIKAMHU U
YMETb NPUMEHATh MX B JPYrod CUTyallMH. 3aHATUS 110 BHEYPOUHOM JeATeNbHOCTH «Mup
XUMHUHU» TpEeAHA3HAUYEHbl AJI1 TEOPETUYECKOM M MpPaKTUYECKOW IOMOIIM B MOATOTOBKE K
['ocymapcTBEHHOM HWTOrOBOM — aTrTecTalMu. 3aHATHS OPUEHTHPOBaHbl Ha IIOBTOPEHUE,
cCHUCTeMaTH3alli0 U YIIIyOJeHHOe H3yueHHe Kypca XMMHMHM OCHOBHOM IIKOJBI, a TakXke Ha
MOJArOTOBKY oOyuaronuxces 9-x kinaccoB k OI'D u obydarommxcsi, KOTOpbIe BHIOUPAIOT XUMUIO
JUIsL JanbHelero o0ydeHuss B npoduie. 3aHITHS [0 NMPOrpaMMe BHEYPOUHOU AESITENbHOCTU
«Mup XMMHN» TOMOTYT PEaIN30BaTh 00yYarOIUMCs IPOEKTHI IO BEIOPAHHBIM TEMAaM.

Hoeu3noii JaHHOW IIPOrpaMMBbl  SIBJISIETCA TO, YTO B OCHOBE JIEKUT CHCTEMHO-
JeSTEIIbHOCTHBIA TOAXO0J, KOTOPBI CO34a€T OCHOBY JJIsi CAMOCTOSATEIBHOTO YCIEIIHOIO
YCBOEHHS OOYYalOIIMMHUCA HOBBIX 3HAaHUM, YMEHUH, KOMIIETEHLUH, BHUJOB U CIOCOOOB
JEeSITeIbHOCTH M O00ECleYrBaeT COOTBETCTBUE JEATEIBHOCTH OOYYAIOIIUXCS HMX BO3PACTy U
UH/IMBUYaJIbHBIM 0COOEHHOCTSM. DMOIMOHAIBHOE NIEPEKUBAHUE TPOLIECCa OTKPBITHS SABISETCS
OCHOBOIl MOTHMBAallMM K 3HAHUSAM, CTHUMYJISTOPOM CaMOW YMCTBEHHOM JESITENbHOCTH B
JOCTHKEHUH 1I€JIeH TIMYHOCTHOTO, COLIMATILHOTO U NTO3HABATENILHOTO Pa3BUTHSI 00YUarOIIHUXCS.

HporpaMMa pa3pa60TaHa Ha OCHOBC CIICAYIOIINX HOPMATHUBHBIX JOKYMCHTOB:



e  @enepanbubiii 3ak0H Ne273 ®3 ot 29.12.2012 1. «O6 ob6pa3oBanuu B Poccuiickoi
Denepanuny;

o @enepa’bHBIl TOCYAAPCTBEHHBIH 00pa30BaTeNbHBI CTaHAAPT OCHOBHOTO OOIIETO
o0pa3oBaHMs, YTBEPXACHHBIM MpUKa3oM MuHHCcTepcTBa 00pa3oBaHUs M HAyKH
Poccutickoit ®eneparuu ot 17 nexadps 2010 r. Ne 1897;

e TpeboBaHus K OCHAIIEHHIO OOpA30BATEIBHOTO TIpoOLECCA B COOTBETCTBUU C
COJIepKATEIbHBIM HANOJHEHWEM YYEOHBIX MpeIMeToB (eaepaqbHOr0 KOMIIOHEHTa
rOCyIapCTBEHHOIO0  00pa30oBaTENbHOIO  CTaHAApTa,  YTBEPXKIACHHBIA  MPHUKA30M
MunucrepcTBa o6pazoBanust U Hayku Poccuiickoit @enepanmu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CanuTapHO - 3MHUAEMHOIOTUYECKHE TPEOOBAHUS K YCIOBHIM H
opranu3aiy o0ydyeHuss B 00IIE00pa30BATENbHBIX YUYPEKICHHUSIX, YTBEPXKICHHBIC
MIOCTaHOBJIEHHEM ['JTaBHOrO rocyAapCTBEHHOTO caHUTapHOTO Bpaya PO ot 29.12.2010 r.
Nol189».
3aHATUA IPOBOASITCS HHAUBUAYATbHBIC U TPYIIIOBHIE.

Ilenws iporpamMmer:

- MOATOTOBKA U MOJJEP’KKa BBIMYCKHMKOB 9 Kilacca IIKOJBI, TOMOIIb B MPEOJOJICHUU
KOTHUTHUBHBIX, TMYHOCTHBIX U MPOIECCYANbHBIX TPYAHOCTEH B IEPUO/ MOATOTOBKH K SK3aMEHY.

3aoauu nporpaMMbl BHEYPOUHOM 1€ATENbHOCTH 10 XUMUHU:

OCBOCHHME BAXKHEHIIMX 3HAHUN 00 OCHOBHBIX MOHSATHSIX M 3aKOHAX XMUMHH, XUMHYECKOU
CUMBOIIUKE;

OBIIAJICHHE YMEHUSAMU HAOIIOAaTh XWMUYECKUE SIBICHUS, MPOBOAUTH XHUMUYECKUUN
AKCIIEPUMEHT, MPOBOJUTH PAcdy€Thl HA OCHOBE XMMHUUYECKHX (DOPMYJS BEIIECTB U YypaBHEHUU
XUMHYECKHUX PEaKIUi;

pa3BUTHE MO3HABATEILHBIX UHTEPECOB U MHTEIUIEKTYalbHBIX CIIOCOOHOCTEH B mpoiiecce
MPOBEJCHUS XMMHYECKOTO OJKCIEPUMEHTa, CaMOCTOSITENFHOTO MPUOOpPETeHHs] 3HAHUN B
COOTBETCTBUU C BO3HUKAIOIIMMHU KU3HEHHBIMH MTOTPEOHOCTAMH;

BOCIIUTAHUE OTHOIICHUSI K XUMHH KaK K OJHOMY M3 (yHJIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS U DJIEMEHTY OOIIeueI0BeUeCKOl KyabTyphl; MPUMEHEHHE TONYyUYEHHBIX 3HAHUMN

u YMCHI/Iﬁ JJIA UCITIOJIb30BaHUA B HCCTaHHapTHOﬁ CUTyalluHu.



IInanupyemsle pe3yJibTaThl

Ha 3ansaTusix BHEYpOUHOH nesTensHOCTH «Mup XUMUN» 00ydaroniecs TOMOJHAT CBOU
3HAHUS 110 XMMHH, MTOBBICAT CBOM YPOBEHb TEOPETHUECKOW U IKCIEPUMEHTAIHHON MOATOTOBKH.
3aHATUS NpU3BaHbl NPOOYIUTh y Y4YalIMXCS MHTEPEC K XMMHUYECKOM HayKH, CTUMYJIMPOBATh
JanpHeiee M3yd4eHue XHUMUH. XHUMHUYECKHE 3HaHMs, C(HOPMHUPOBAHHBIE HA BHEYPOYHBIX
3aHATUSAX, TIOMOTYT OOYYalOIIMMCS B TOJTOTOBKE K JK3aMEHY 1O XMMHUH U B JaJbHEHIIEM
OCO3HAHHO BBIOPATh HANPaBICHNUE TPOPHILHOTO O0YICHHUS.

IIpeaMeTHBIMH pe3yJabTaTaMM OCBOCHUS IIPOTPAMMBI SBJISIFOTCS:

- B II03HABaTeJIbHON cdepe: ONUCHIBaTh JAEMOHCTPALMOHHBIE U CAaMOCTOSATEIBHO
IPOBE/ICHHBIC SKCIIEPUMEHTBI, UCIIONB3YS Il 3TOTO PYCCKUH SI3BIK U SI3bIK XUMHHU; HAOII0aTh
JEMOHCTPUPYEMbIE ¥ CaMOCTOSITEIbHO IPOBOJMMBIC  OIBITHI, XHMHYECKHE PEaKIHH,
IPOTEKAoIUe B IPUPOJIE U B OBITY;

- B LIEHHOCTHO-OPHEHTAIIMOHHON c(epe: CTPOUTh CBOE MOBEACHUE B COOTBETCTBUU C
NPUHIUIIAMA O€PEeKHOTO OTHOIICHHSI K IPUPO/IE;

- B TPYIOBO#l cdepe: TIAHUPOBATH M OCYIIECTBISATH CAMOCTOATENBbHYIO paldoTy IO
IOBTOPEHUIO U OCBOEHHUIO TEOPETHMYECKOW YacTH, IJIAHUPOBATh M MPOBOAUTH XUMHUYECKUI
9KCIEPUMEHT; UCI0JIb30BaTh BEIIECTBA B COOTBETCTBUU C UX MPEIHA3HAUEHUEM U CBONCTBAMU;

- B cdepe O€30MACHOCTH IKMU3HEACATEIBHOCTU: OKa3blBaTh IEPBYIO IOMOIIb IPH
OTpaBJICHMSX, OXKOrax M JPYyruX TpaBMax, CBSI3aHHBIX C BEIIECTBAMM M JIAOOPaTOPHBIM
00opyIoBaHUEM.

JIMYHOCTHBIMHU Pe3yJIbTATAMM SBIISIOTCA:

- B IIEHHOCTHO-OPUEHTAIIMOHHON c(epe — YyBCTBO TOPJAOCTH 3a POCCUMCKYIO HAYKYy,
OTHOILIEHHE K TPYAY, LIeJIeyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- B TpyloBoH cdepe — TOTOBHOCTb K OCO3HAaHHOMY BBIOOpY JalibHeHIIei
00pa3oBaTeNbHON TPAeKTOPHH;

- B T1IO3HaBaTeJIbHOW cdepe: MOTUBALUS YYEHUs, YMEHUE YIPaBJIATh CBOEH
ITO3HABATEJIBHON JEATEIbHOCTH.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMM SBIISIOTCS:

- BJAJICHHE YHHMBEpPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMHM CIIOCOOAMU J1€ATEbHOCTH:
HaOJIOZICHUE, U3MEPEHUE, DKCIIEPUMEHT, y4eOHOE HCCIIEIOBAaHUE;

- YMEHHE TeHepUpOBaTh UJEH, ONIPENEISITh CPEACTBA, HEOOXOIUMBIE Ul UX pealu3alii;

- YMEHHUE ONpEeIeNsaTh LEIH W 33Ja4 JesITeIbHOCTH, BBIOMpPATh CPEJICTBA peau3alliuu
LEJIM ¥ TPUMEHSATh X Ha PAKTUKE;

- UCIIOJIB30BATh Pa3JIMYHbIC HCTOUYHHUKU IJIA ITOJTYUCHUA XUMHYECKOH I/IH(l)OpMaI_[I/II/I.



OcBoeHHe mporpaMMbl BHEYPOUHOH JIE€ATEIbHOCTH O0YYaIOUIMMHUCS MMO3BOJHUT MOTYyYUTh
CIIEYIOIINE PE3YIbTaThI:

B cghepe pazeumusa nuunocmuvix yHugepcanbHulX y4eOHbIX 0eicmeuil 8 pamKax:

1. Koenumugnozo komnonenma 6yoym copmuposamul.

- OCHOBBI COIMAIbHO-KPUTHYECKOTO MBIIUICHHUS, OpHEHTalus B OCOOEHHOCTSIX
COIIMATbHBIX OTHOILICHUI 1 B3aUMOICHCTBUIA;

- DJKOJIOTMYECKOE CO3HaHUE, IPU3HAHUE BBICOKOM LIEHHOCTH >KM3HM BO BCEX €€
MPOSIBICHUSAX; IPABUII IOBEJICHUS B UPE3BbIYANHBIX CUTYAIUX.

2. [lenHocmHo20 U IMOYUOHANLHO20 KOMNOHEHMO8 Oyoem chopmuposana.

- MOTPEOHOCTh B CAMOBBIPAKEHUHU M CaMOpPEaIN3allii, COLUAIBHOM IIPU3HAHUU.

3. JleamenvHocmuo2o komnonenma 6y0ym cqhopmuposamnbl:

- YMEHHE BECTU JUAJIOT Ha OCHOBE PAaBHOIIPABHBIX OTHOIICHUI U B3aUMHOI'0 YBaXXEHUS U
NPUHSATHUSA;

- YCTOWYMBBIN MMO3HABATEIBHBIN MHTEPEC M CTAHOBIIEHHE CMBICIIOO0pasyromei GyHKIH
MI03HABATEJIbHOI'O MOTHUBA;

- TOTOBHOCTH BBIOOpPA MPOGUILHOTO 00pa30BaHMS.

2. OGyyarouuiicsi moOIy4UTh BO3MOXKHOCTD I (DOPMUPOBAHMUS:

- BEIPQ)KCHHOM YCTOMYMBON y4eOHO-TO3HABATEIHHON MOTHBALIMU M MHTEpPECa K YUCHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO M CaMOBOCIIUTAHHIO.

B cghepe pazeumusa  pezynamuenvix  YHUGEPCANIbHBIX  YYEOHBIX  Oelicmeuil
odyuarowuiica

1. Hayuwurcs:

- LIeJIeNoIaralnio, BKIII0Yasi IOCTAHOBKY HOBBIX L€Jel, peoOpa3oBaHne MPaKTHUECKOMN
3a/1a4 B NMO3HABATENIbHYIO;

- CaMOCTOSITENIbHO aHAJIM3UPOBATh YCIOBUS JIOCTHIKEHUs L€IM Ha OCHOBE YyueTa
BbIJIEJICHHBIX YUUTEJIEM OPUEHTHPOB JIEUCTBUS B HOBOM yueOHOM MaTepuale;

- IJITAHUPOBATh MYTH JIOCTHKEHUS LENEH.

2. IlonmyunTh BO3MOKHOCTb HAYUUThCS:

- CaMOCTOSTEIHHO CTAaBUTh HOBBIE YU€OHBIC I[EIH U 33]1a4H;

- IpU IUIAHUPOBAHUHU JOCTHIKEHHS LeJNed CaMOCTOATEIbHO M aJ€KBAaTHO YYHMTHIBATh
YCIIOBUS U CPEACTBA UX JIOCTHIKEHUSI.

B cghepe pazeumus KoMMyHUKAMUGHBIX YHUBEPCANbHBHIX YUEOHLIX OelcmEUl
odyuarowuiica

1. Hayuwurcs:

- aJICKBATHO UCIIOJB30BATh PC€Yb AJIA INITAHUPOBAHUA U PETYIIALINA CcBOCH JCATCIIBHOCTH,



- AQICKBAaTHO WCIOJB30BAaTh PEUYEBBIE CPEACTBA I  pELIEHUd  Pa3IUYHBIX
KOMMYHUKAaTUBHBIX 3a7a4; BJIAJETh YCTHOW M NHUCBMEHHOW pEYblO; CTPOUTH MOHOJIOTHYECKOE
KOHTEKCTHOE BBICKa3bIBaHHUE;

- OpraHM30BBIBATH M IIJJAHUPOBAaTh Y4eOHOE COTPYIHUYECTBO C YYUTEIEM M
CBEPCTHUKAMU;

- UHTETPUPOBATHCS B IPYIITY CBEPCTHUKOB M CTPOUTH IIPOJYKTUBHOE B3aUMOJCUCTBUE CO
CBEPCTHUKAMU U B3POCIIBIMHU.

2. Ilony4nTh BO3MOKHOCTb HAYYUTHCSL:

- OpaTh Ha ce0s UHULIMATUBY B OpraHU3allMid COBMECTHOI'O IEHCTBUS;

- OKa3blBaTh IOMJEPKKY M CONEHUCTBHE TEM, OT KOI'O 3aBHCHUT JIOCTHMIKCHUE LEIU B

COBMECTHOU A€ATENbHOCTH.

B cghepe pazeumus noznasamenvHviX YHUBEPCANbHBLIX YUEOHBLIX OeliCMEUL
odyuarowuiica

1. HayuuTcs:

- OCHOBaM peallu3aliy MPOEKTHO-UCCIEA0BATEIbCKOM NeSTEIbHOCTH;

- IPOBOJUTH HAOTIOACHUS U HKCIIEPUMEHT MOJI PYKOBOJICTBOM YUHUTEIIs;

- OCYILECTBIIATh PACIIMPEHHBIA TMOUCK WH(GOPMAMKA C HCIOJIB30BAHUEM PECYpPCOB
oubmmorek n MuTepHera.

2. [Tony4uTt BO3MOKHOCTh HAYUUTHCS:

- CTaBUTH NPOOJIEMyY, apTyMEHTUPOBATh €€ aKTYaJIbHOCTh;

- CaMOCTOSITENILHO TPOBOJIUTH HWCCIECAOBAaHUS HAa OCHOBE TPUMEHEHHUS METOJIOB
HaOJFOICHUS ¥ DKCIIEPUMEHTA;

- BBIJIBUTATh THIOTE3HI O CBA3SIX U 3aKOHOMEPHOCTAX MPOIIECCOB;

- OPraHu30BaTh UCCIEAOBAHUE C IENbIO0 MPOBEPKH THUIIOTE3HI;

- ACJIaTh YMO3AaKJIIOYCHUS U BBIBOABI HA OCHOBC apTryMCHTAILIUU.

HporpaMMa BHCypO‘-IHOﬁ ACATCIIBHOCTH 110 XHMHUHU «MI/Ip XUMHN» pacCUnTaHa Ha

yuamxes 9 knaccos (34 yaca).



Copaeprxanue nporpaMmsi.
BHEYPOYHO¥i 1eATeTbHOCTH N0 XUMUH «MuUp XUMHM»

[IporpaMma 3aHATHI COCTOUT U3 YETHIPEX Pa3/IEIIOB:

1. Ocobennoctu OI'D o xumuw.

2. IloBTOpenue u yriayOieHre TEOPETUUECKOro MaTepralia, MeTOIMKa PelIeHus 3aJaHui
Pa3HOI0 YPOBHSI CIIOKHOCTH.

3. TecTOBBII TPaKTHUKYM.

4. BrITIOJTHEHUE MPOSKTHO-UCCIICIOBATEILCKUX PadoT.

OcHoBHoOe cogepkaHue

Paznen 0. Bxognoii cpe3 KUM 3a 2022 r. — 24

Paznen 1. Ocooennoctu OI'D mo xumum B 2023 r. — 14
— Koau(UKATOP STEMEHTOB COJIEPIKAHUS

— cnerudukarus Kumor OI'D nmo xumun

— uH(popMaIMoHHkIe pecypcsl OI'D

Pa3znea 2. «Mup XuMuUM» — TEOPETHUECKUH MaTepuaj IO HEOPraHMYEeCKOM XMUMHU U
NEPBOHAYAJIbHBIM TMPEJICTABIICHUAM I10 OPraHUYECKOW XHMMHH, METOJAMKA PpEUICHUs 3aJaHuid
pPa3HOTO YPOBHS CIIOXKHOCTH — 244.

Crpoenue atoma. CTpoeHHE 3JIEKTPOHHBIX 000JI0YE€K aTOMOB MepBbIX 20 3JIEMEHTOB
[1CX9

[lepuoanueckuii 3aKkOH M IEpUOAMYECKAs CHUCTEMa XHUMHUUYecKuX asnemeHtoB J[.W.
Menneneena

Ctpoenue Monekyn. XUMHUYECKasi CBSI3b: KOBaJICHTHAs (HETIOJIApHAs, TIOJSIpHAs ), MOHHAS,
MeTaJlJIn4ecKast.

BasieHTHOCTh XMMUYECKUX 3JIEMEHTOB. CTENEHb OKUCIECHUS XUMUYECKUX JJIEMEHTOB.

[Ipocteie u cnoxHble BemecTBa. OCHOBHBIE KJIAcChl HEOPraHUYECKUX COEIUHEHMH.
HomeHknarypa HEOPraHMUECKUX COEANHEHN.

X¥AMHUYECKass peakiusa. YCIOBHS W NPU3HAKM IPOTEKAHUS XUMHUYECKHUX PpEaKIil.
XVMHYECKUE YpaBHEHMS. 3aKOH COXPAaHEHHUS MacChl BEILIECTB.

Krnaccupukanys XUMHYECKHX peakUuid IO pasiMyHbIM IpHU3HAKaM: KOJMYECTBY U
COCTaBY HCXOJHBIX U TOJYYEHHBIX BELIECTB; U3MEHEHUIO CTENECHEH OKHUCICHHS XMUMHYECKHX
3JIEMEHTOB, MOTJIONIEHUIO U BBIJICICHUIO SHEPTUH.

Brruncnenne MaccoBOi 10JIM XUMHUYECKOTO 3JIEMEHTA B BELIECTBE.

DONEeKTPOIUTHl U HENEKTPOJAUThl. KaTuoHbl W aHMOHBL.  DJEKTPOJIUTHYECKAs
JMCCOLIMALIUS KUCIIOT, 1esIouel, coneil (CpeHuX)

Peakuuu noHHOro 0OMeHa M yCJIOBUS UX OCYLIECTBIICHUS.

XUMHUYECKUE CBOICTBAa OKCHUJIOB: OCHOBHBIX, aM()OTEPHBIX, KHUCIIOTHBIX.

XHUMUYECKUE CBOWCTBA OCHOBAHUM U KHUCJIOT.

XUMHUYECKUE CBOICTBAa aM(pOTEPHBIX THAPOKCHJIOB.

XuMHYecKue cBOMCTBa cojiell (CpeIHUX )

XHUMHYECKHE CBOWCTBA ITPOCTHIX BEIIECTB HEMETAIIJIOB: FAJIOT€HOB, KUCIOPO/a, CEPHI.

XUMHYECKHE CBOMCTBA IPOCTHIX BEIIECTB HEMETAUIOB: a30Ta, (ocdopa, yriepona,
KpEMHUS

Uucteie BemecTBa U cMecHu. [IpaBmma Ge3omacHoi pabOThl B MIKOJIBHOM J1abopaTopuu.
UYenoBek B MUpE BEILIECTB.

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE PeakIKi. OKUCIUTENb U BOCCTAHOBUTEIID.

Brruncnenne MaccoBOM J10JIM pacTBOPEHHOIO BEIIECTBA B pacTBOpe. Brlumcienus mno
XUMHYECKOMY ypaBHEHHIO. (Ne21)



Pacuérnplie 3amaun: BBIUMCIICHHE MAacCCOBOM JIOJIM XHMMHUUYECKOTO 3JEMCHTA B BEIIIECTBE,
BBIYHCIICHHS TI0 XUMHUYECKOMY YPaBHEHHUIO C HUCIIOJIb30BAHMEM MAaCCOBOW JIOJIM PACTBOPEHHOTO
BelecTBa B pactope. (Nel5, 21)

B3anMocBs3b pa3aIuyHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB. Peakiiuu noHHOTO oOMeHa.

XUMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB METAJUIOB: IEJIOYHBIX, MIEIIOYHO3EMEIbHBIX,
MarHus 1 UxX COeIMHEHHH, jKejIe3a U ero COeIMHEHMH, aTFOMUHUS, €T0 COeIUHEHUH.

OmnpeneneHue XapakTepa Cpeabl pPacTBOPOB KHCIOT W INEJIOYEH € TIOMOIIBIO
uHaukaropoB. KadecTBennble peakiiuu Ha aHroOHBI B pactBope (CI7, Br, I, S% S0s%, SO4%, NO3
L POs %, COs %,

Si0s3 %)

KauecTBeHHBIE peakiuy Ha Katnons B pactope (NH4 ¥, Na*, K*, Ca?*, Mg?*, Fe?*, Fe¥",
A|3+, CU2+, Zn2+)

[Tomydenne ra3000pa3HBIX BemiecTB. KadecTBEHHBIE pPEaKIMU Ha ra3000pa3HbIe
BelecTBa (KKCIOPO/I, BOJAOPOI, YIICKUCIBIN ra3, aMMHaK)

[TepBoHavanbHbBIE CBeIeHUsT 00 OPraHMYECKHUX BEIIECTBAX: MPECIIbHBIX U HEPEAeIbHBIX
yriieBojopoaax (MeraHe, dTaHe, STUJICHE, alleTHUIICHE)

[TepBoHavasbHBIC CBEACHMS 00 OpraHMYECKHUX BEHIECTBAX: CIIUPTaX (METaHOJIe, dTaHOJIE,
[NIMLIEPUHE), KapOOHOBBIX KUCIIOTAX (MYpasbuHol, YKCYCHON, CTEapUHOBOM).

buonorudecku BayKHbIC BEECTBA: OCIIKH, JKUPBI, YTIICBO/IBI.

Pa3znen Bkitouaer paboTy MO TPEHUPOBOYHBIM 33aJaHUSM JI OMpEeNIeHUs TOTOBHOCTH
NIKOJILHUKOB K JK3aMEHY 10 TOMY HJIM HWHOMY paslieldy C IOCICIYIOIIMM aHAIH30M |
METOJMYECCKUMHU PEKOMEHIAITUIAMH.

Pasnen 3. TecToBbIM NPAKTHKYM. — 4 4
Brurrodaer HemocpeICTBEHHO TECTUPOBAHNE U padOTy ¢ OJIAaHKAMH OTBETOB.

Pa3nen 4. BoinmoineHnue MPOCKTHO-UCCTIECA0BATEIBCKUX paﬁoT. -3y

Paznen Bkiarouaer pa60Ty 06y11a}0m1/1xc;l 10 BbI6paHHBIM TEMaM IIPOCKTa 110 XHMMHHU,
KOHCYJIbTallUU YYHUTCIIA.

TemaTnuyeckoe NIaHMPOBaAHHE

No | Tema Bcero | [Inanupyemsie pe3ynbtatsl (YY)

n/m 4acoB

0 | Bxoanoii cpe3 KM 2022 | 2 Onpenenutsb MapILpyThl, B TOM qucIe
r WHJMBUAYAJIbHbIE, TOBTOPEHUS U 3aKPETUICHUS TEM.

1 Pasmen 1. OcobGennocty | 1 3naer ocobenHoctu OI'D 2023r, koauduraTop
OI'D no xumuu B 2023 1. 9JIEMEHTOB CcojiepkaHusi, crerudukanus Kumos

OI'D no xumuu, nHGoOpMaImoHHsie pecypcsl OI'D;
Hay4HUTCsI UCTIOJIH30BATh PA3IMYHbIC UCTOUYHUKH IS
MOJIy4eHUsI XUMHUECKON HHpOopMaIun

2 Paznen 2. «Mup xumumn» 24 Hayuutcs ompenenarte nenum U 3agauu
NEeSATETLHOCTH, BBIOMPATh CPEJCTBA peau3aIiu
1[N U IPUMEHSTh UX Ha TIPAKTHKE;

pazmuyaTh  BEMIECTBAa  Pa3HBIX  KJIACCOB
MPOCTBIX M CJOXKHBIX BEIIECTB, OINPEICIATh HUX
XUMUYECKHE CBOMCTBA, B TOM YHCJIE€ U H3YYCHHBIX
OpraHUYECKUX BEUIECTB;

pazmuyaTh 1O KA4YeCTBEHHBIM PEAKIUSIM
MIPEI0KEHHBIE KATUOHBI U AHHOHBI,

OITHCHIBATH XAMUYECKHE peaKIu,




HaOmoaeMple B XOJ€ JIEMOHCTPAlMOHHOTO U
71a00paTOPHOTO IKCIEPUMEHTOB.

JenaTh BBIBO/IBI u3 PE3yJIbTaToB
MPOBEAEHHBIX XUMHUECKUX IKCIIEPUMEHTOB;

OOBACHATh T'CHETHYECKYI0O CBS3b MEXKAY
BEIIECTBAMH  pa3HBIX KJIACCOB HEOPTaHUYECKUX
BEILIECTB;

CocTaBisaTh CXeMy 3JIEKTPOHHOrO OajaHca K
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIM pEaKIsIM,
MPAaBUIBHO PACCTABIATH KOA((UIIMEHTH HA OCHOBE
COCTaBJICHHON CXEMBI, ONPENIENATh OKHCIUTEIb |
BOCCTAHOBHUTEIIb;

PAacCUMTHIBATh MACCOBBIE JIOJM XMUMHUYECKUX
JJIEMEHTOB B BEILIECTBAX;

NPOU3BOANUTH BBIUYUCICHUS MO XUMHYECKOMY
YPaBHEHHIO C MCIOJb30BAaHUEM MAacCOBOM J10JH
pPacTBOPEHHOTO BELIECTBA B PACTBOPE.

3 |Pasmen 3. TecroBsiii | 4 [IpaBUBHOCTh OLIEHKM CBOMX BO3MOXXHOCTEWU IpHU

MPAKTUKYM. BBINIOJIHEHUH 33/1aHUN TECTa;
yMeHHe 0e30INO0YHO 3aMOIHATh OJTaHKH.

4 | Paznen 4. Bemonnenue | 3 Hayuutcs onpenenste wend ¢ 3a4adu
IIPOEKTHO- NeSTeIbHOCTH, BBIOMPATh CPEACTBA peATN3aLUU
HCCIIEA0BATENIbCKUX LETU ¥ IPUMEHSATh UX HA MIPAKTHUKE;
paoor. UCIOJIb30BAaTh  pPA3JIMYHblE  UCTOYHUKU  JJIs

MOJIy4eHUsI XUMUUYECKON HHPOpMaIHH;

HAy4YUThCS aJIeKBaTHO MCIIOJIb30BaTh PEYEBbIC
cpencTaa JUISL peuieHus pa3IMYHBIX
KOMMYHHMKATHUBHBIX 3a7ay;

dbopMUpOBaHHE BBIPAKEHHON yCTOMUMBOMN
y4eOHO-1103HaBaTEIbHOW MOTUBALIUM M HMHTEpeca K
YUEHHUIO;

TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHeHIen
00pa3oBaTeIbHON TPACKTOPHH.
KanenpapHo-temaTnieckoe JIAHUPOBAHHE

Ne | Tema 3ansTHA Hara [Ipumeyanus

n/n wiaH | GaxT

1-2 | Bxoanoii cpe3 KM 2022 r (2 gaca)

Pa3znen 1. Oco6ennoctu OI'D mo xumuu B 2023 1. (1 yac)
3 Ocob6ennoctu OI'D no xumun B 2023 1.
KOAUGUKATOp DIEMEHTOB COJEpKaHUs, crenupukanus
Kumos OI'D no xumun, gemoHctpannonssii KUM 2023 r.,
nH(popMannonusie pecypcsl OI'9;
Pasznen 2. «Mup xumum» (24 yaca)
4 | Crpoenne atoma. CTpoeHHe OJIEKTPOHHBIX 0GONOYEK | | |




atomoB TiepBbIX 20 snmementoB IICXD. Ilepuoandeckuii
3daKOH W MNEPpHUOANYCCKAsA CUCTEMA XUMHUYCCKUX DJICMCHTOB
.. MengeneeBa

Crpoenue Mojekysn. XUMUYECKas CBA3b: KOBaJCHTHAas
(HemosnsipHasi, NOJSIpHAsl), HOHHAs, METAJUTMYECKAs.
BanentHocts xumMuyeckux 3neMeHToB. CTeneHb OKUCICHUS
XUMHUYECKHUX 3JIEMEHTOB.

[Ipocthie u cnoxkuble BeniecTBa. OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COEIMHEHUI. Homenknatypa
HEOPraHWYECKUX COCTMHEHUN.

XruMHYecKasi peakuus. YCIOBUS M IIPU3HAKH
[IpOTEeKaHUs XUMHYECKUX peakuui. XHUMHYECKUE
YPaBHEHHs. 3aKOH COXPaHEHMsI MAaCChl BEILIECTB.

Knaccupukamuss ~ XUMHYECKUX peakuui o
Pa3IMYHBIM IPU3HAKAM: KOJIMYECTBY U COCTaBY UCXOAHBIX U
IIOJIyYEHHBIX BEILECTB; MU3MECHECHMIO CTEIICHEH OKUCIICHUS
XUMHMUYECKHX DJIEMEHTOB, IIOIJIOLICHUI0 M  BBIICIECHUIO
SHEPIHUH.

Brraucnenue MacCOBOM JOJIN XUMHNYCCKOI'O
9JICMCHTA B BCUICCTBC.

DONEKTPOJIUTHl W HEANeKTponuThl. KaTtuonsl u
AQHWOHBI.  DJIEKTPOJIMTUYCCKAs  JWCCOIUAIUS  KHCIIOT,
meoyen, comeit (CpeHux)

Peaknmn  moHHOTO OOMEHAa H  YCJIOBHS — UX
OCYIIECTBIICHHS.

Hcnonvzyemces obopyodosanue Llenmpa «Touxa pocmay -
0amyuK 371eKmponpo8oOUMOCHU

10

XMMHYECKHE  CBOMCTBA  OKCHUIOB: OCHOBHBIX,
aM(pOTEPHBIX, KUCITOTHBIX.

11

XMUMHYECKHE CBOMCTBA OCHOBAHUI U KHUCIIOT.
Ucnonvzyemcs obopyoosanue llenmpa «Touxa pocmay -
oamuux pH

12

XHUMHYECKHE CBOMCTBA aM(I)OTepHBIX THUAPOKCUIOB.

13

XUMHYECKUE CBOICTBA coJieit (cpenuux).
B3auMocCBsI3p  Pa3NUYHBIX ~ KJIACCOB  HEOPraHMYECKUX
BeniecTB. Peakin noHHoro oomena. (Ne22)

15

XHUMHYECKHUE CBOMCTBaA IIPOCTBIX BCIICCTB
HEMCTAJJIOB: TAJIOTCHOB, KMCJIOPO/Ja, CCPLI.

16-
17

XUMHYECKHE CBOMCTBa MPOCTBIX BEILIECTB
HEMETaIJIOB: a30Ta, pocdopa, yriaepoaa, KpeMHUS

18

Uucteie BemectBa U cMmecu. [IpaBuiia Oe3omacHOU
paboTel B WIKONBHOW JlabopaTopuu. YenoBek B MUpE
BEIIECTB.

19

OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC peaKIu.
Oxkwucnurens U BocctaHOBUTEND. (Nel4, 20)

20

Beruncienne  MaccoBoM 0K PacTBOPEHHOIO
BEIIECTBA B pPACTBOpE. BbIUMCIEHUS MO XUMUYECKOMY




ypaBHeHHU10. (Ne21)

21

PacuétHble 3amauu: BBIYMCICHHE MAacCOBOM J10JIU
XUMHUYCCKOI'0 DJJIEMCHTA B BCHIICCTBC, BbIYUCICHUA IIO
XUMHUYECKOMY YpPaBHEHHUIO C HCIOJIb30BAaHHUEM MAacCOBOM
JI0JIA PacTBOPEHHOIO BeliecTna B pactBope. (Nel5, 21)

22

XUMHYECKUE CBOMCTBA MPOCTHIX BELIECTB METAJIOB:
IIEJOYHBIX, IEIOYHO3EMENILHBIX, MAarHus U UX COCIUHEHMH,
JKeJie3a U ero COSIMHEHUH, aTIOMUHMS, €0 COSIMHEHHUN.

23

Omnpenenenne Xxapakrepa Cpebl PaCTBOPOB KUCIOT U
mIejIoueil ¢ MOMONIBK HMHIMKATOPOB. KauecTBEHHEbIE
peaxuuu Ha anuoHk! B pactope (CI7, Br, I, S*, SO3%, SO4*
,NO3 ", POs %, CO3 %, SiOs 2')

KauecTBeHHBIE pEaKIMU Ha KATHOHBI B PacTBOPE
(NH4 *, Na*, K*, Ca?*, Mg?*, Fe?*, Fe3*, AI¥*, Cu?*, Zn?").

24

[Tonydyenue razoo0pa3HbIX BemlecTB. KadyecTBeHHBIE
peakuu Ha ra3oo00pa3Hble BemiecTBa (KUCIOPOA, BOJIOPO,
YIJICKHUCIIBIN a3, aMMHUAK)

25

[lepBoHavasnibHble  CBEIEHUS OO0  OPraHUYECKUX
BEIIECTBAaX: MPEAETbHBIX U HEMPEIENbHBIX YIIIEBOAOPOIaX
(MeTtaHe, 3TaHe, 3TUJICHE, allETHIICHE)

26

[lepBoHavyambHBIE  CBEIEHUST OO0  OPraHUYECKUX
BEIIECTBAX: cHUpTaXx (METaHOJIe, 3TaHOJE, TJIUIEPUHE),
KapOOHOBBIX KHCJIOTaxX (mypasvunotl, YKCYCHOM,
CTEapUHOBOM).

27

buonornueckn BakHBIE BEUIECTBA: OEJIKH, KHUPHI,
YTJIEBOBI.

Pasnen 3. TecToBblii npakTHKYM. (4 yaca)

Jlnarnoctuueckasi pabora

Jlnarnoctuueckasi pabora

Pasnen 4. Boino/iHeHNe NPOEKTHO-MCCIEI0BATEIbCKUX padoT (3 yaca)

32-
34

PabGora oOywaromuxcst 1O BBIOpAaHHBIM TeMaM
MPOEKTA, KOHCYJIbTAIIH YIUTEIIS.
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