KomuTter mo oopazoBanuio u aejam MoJaoaéxu Anvuauctpanuu [laBjioBckoro paiifona AJaTaickoro kpas
MyHunnunaabHoe 0r01KeTHOe 001eo0Opa3oBaTe/bHOe yupexaeHne «Caxapo3aBoackas cpeaHss 001eo0pa3oBaTe1bHas HIKOJIA»

I[TPUHATO: COT'JTACOBAHO YTBEPXIAIO:
MO yuuteneld €cTECTBEHHO-MaTEMaTHYECKUX 3aMmecTuTens qupekropa no BP Hupexrop MBOY «Caxapo3zaBonckas
IPEIMETOB 16 .06 . 2023r. COlll»
[Ipotokom Ne 6 or  15.06.23r.___ ITpuxa3z Ne 114 ot 16.06.23r.
PykoBogutens LHIMO Tumeuko I'.B. XunbkoBa A.A.

NBonruna E.N.

PABOYASI ITIPOTPAMMA BHEYPOYHOM JAEATEJbHOCTH «MUP XUMUWN»
JJIA OBYYAIOLIUXCA 11 KIIACCA
C UCHHOJIB3OBAHUEM OBOPYJOBAHUSA HEHTPA «TOYKA POCTA»

CPEJJHEE OBILEE OBPA30BAHUE
2023-2024 y4ebHnblii TOT

CocraButens: CtiodusieBa H.A..,
YUUTENb XUMHUH

TIOJIITUCH
c. UepemHnoe, 2023 r.



IMosicHuTeALHAA 3aNIUCKA

Ilenp mgaHHOrO Kypca — MOArOTOBKAa M TOJJAEPXkKa BBIMTYCKHHMKOB 11 Kjgacca WIKOJBI, MOMOIIs B MPEOJOTICHHUH KOTHUTHUBHBIX, JIMYHOCTHBIX U
IIPOLIECCYaAIbHBIX TPYIHOCTEN B IIEPUOJ IIOATOTOBKH K OK3aMEHY.

Pe3ynbrarom coBMecTHOI AesTenbHOCTH yyamuxcs 11 kmaccoB u negarora OyayT sBISTHCA Pe3ylbTaThl IPOOHOTO TECTHPOBAHUS, & B KOHEYHOM UTOTe —
HUTOroBas arrecranus 06yanOIJ_II/IXC$I o MpeaAMETy XUMMUL.

B coorBerctBuu ¢ TpeboBanusimu denepambHOr0 rocyAapcTBEHHOrO0 00Opa30BaTENILHOTO CTAaHAAapTa OCHOBHOTO o00IIero oOpa3oBaHUS BO3HHKIIA
HEOOXOJIMMOCTh B Pa3pabOTKe MPOrpaMMbl BHEYPOUHOH NESATEIHHOCTH, MO3BONIAIONIEH PACIIMPUTh U YrIIyOUTh CBOM 3HAHUS 10 XUMHH, CPOPMHUPOBATH HABBIKU
MCCJIEIOBATEIbCKOM e TeNbHOCTH.

AKmyansnocme TpOrpaMMbl CBSI3aHA C BO3MOXKHOCTBIO OOY4arolerocs BbIOpaTh NPOQMIBHBINA IpeaMeT oOydeHHsl B CTapUIMX KJIAaccax WM MU3MEHUTh
CBOH BBIOOp. DK3aMEH MO XUMHUHU TpeOyeT OT O0ydJarommXxcs MHOTMX 3HAaHWK W TIOHSTHH HE TOJBKO B OOJACTH HEOPTaHWMYECKOW XMMHHU, HO U OpTaHWYECKOH
XUMHH; BIAJETh IPAKTUYECKUMU HABBIKAMU M YMETh IPUMEHSAThH UX B IPYrol CUTYyallUH. 3aHATHUS 110 BHEYPOUHOU AEATENBHOCTH «MHp XUMHUN» NIPEAHA3HAUEHBI
JUIL TEOPETHUYECKOM W MPAKTHYECKOW IMOMOIIM B TMOJArOTOBKE K ['OCyZapCTBEHHOW HWTOrOBOM AaTTECTAMU.3aHATHS OPUEHTHPOBAHBI Ha IOBTOPEHUE,
CHCTEMaTHU3aLHUI0 U YriayOJeHHOe M3yYeHHE Kypca XMMHUHU OCHOBHOM IIKOJNBI, a TAaKXKe Ha MOATOTOBKY oOydarommxcs 9-x kimaccoB Kk OI'D m obyuwaromiuxcs,
KOTOpbIE€ BBIOMPAIOT XUMHUIO JJIs JAajbHeilero o0ydyeHus B npoduie. 3aHATUS 110 IporpaMme BHEYPOUHOU AedarenbHoCcTH «Mup XMMHUI» TOMOTYT peali30BaTh
y4aIuMcs MPOEKTHI 11O BEIOPAHHBIM TEMaM.

B ocHoBe naHHON mporpamMmbl JIEKHUT CHUCTEMHO-AESTEIbHOCTHBIM MOJX0J, KOTOPBIA CO3/1a€T OCHOBY VIS CaMOCTOSITEIbHOTO YCIIEIIHOIO YCBOEHUS
00yJaroIMMUCS HOBBIX 3HAHWUW, YMEHHM, KOMIIETEHIIUH, BUJOB M CIIOCOOOB NESITENFHOCTH U OOECIIEUMBAET COOTBETCTBUE NEATENBHOCTH OOYYaroIIHMXCA HUX
BO3pacTy U MHAUBHUAYAJIBHBIM OCOOCHHOCTSIM. DMOLMOHAIBHOE MEPEKUBAHUE MPOLIECCa OTKPBITUS SBISETCS OCHOBOM MOTHBALMU K 3HAHUSAM, CTUM YJISITOPOM
camMoll YMCTBEHHOU JICATEIHHOCTH B JIOCTHIXKEHUH IIeJIei IMYHOCTHOTO, COIIMANILHOTO U MO3HABATEILHOTO PA3BUTHSI 00YJAIOIIHUXCS.

[Iporpamma pa3paboTaHa Ha OCHOBE CIEAYIOUIMX HOPMAaTUBHBIX JOKYMEHTOB:

o ®Denepanbublit 3akoH No273 @3 ot 29.12.2012 r. «O6 obpazoBanuu B Poccuiickoit denepanuny;



o ®enepanbHbI rOCyIapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO OOIIEro 00pa3oBaHMs, yTBEPKACHHBIN MPHKa3oM MUHUCTEPCTBA 00pa30BaHUS U
Hayku Poccutickoit @enepamnmu ot 17 nexadps 2010 r. Ne 1897;
e TpeOoBaHMS K OCHAIIEHUIO 00pa30BATENBHOTO MpOIEcca B COOTBETCTBUU C COACPIKATEILHBIM HAMOMHEHHEM YYEeOHBIX NpPEeAMETOB (emeparbHOro
KOMIIOHEHTA rOCyAapCTBEHHOr0 00pa30BaTeNbHOTO CTaHAAPTa, YTBEPKACHHBIN MprKkazoM MuHucTepcTBa oopazoBanusi U Hayku Poccuiickoit deneparun
o1 4.12.2010 r. Ne986;
e (CanlluH, 2.4.2.2821-10 «CaHuTapHO - SMUAEMHOIOTUUECKHE TPEOOBAHUS K YCIOBUSAM M OPTaHU3alUKA O0yUeHHUs B 0011e00pa30BaTEeIbHBIX YUPEKICHUSIX,
YTBEPXJACHHBIE IOCTaHOBJIEHUEM | TaBHOTr0 rocyapcTBeHHOro caHuTapHoro Bpaya P® ot 29.12.2010r. Ne189».
3aHATUS IPOBOJATCSA UHIMBHUAYAIbHBIE U FPYIIIOBBIE.
I]enwy nporpaMMsl:
- MIOArOTOBKA M IMOJJIEp’kKa BBIMYCKHUKOB 11 Kitacca MIKOJIBI, TOMOIIb B MPEOJOJICHUH KOTHUTHUBHBIX, JUYHOCTHBIX M IMPOLECCYANbHBIX TPYAHOCTEHU B
NIEPUOJ ITOATOTOBKH K dK3aMEHY.
3adauu porpaMmMbl BHEYPOUHOH JEATEIBHOCTH IO XUMHUU:
OCBOGHUE BAKHEUIITNX 3HAHUIA 00 OCHOBHBIX MOHATUSIX U 3aKOHAX XMMHUU, XHMHUECKON CHMBOJIHKE;
OBJIaJIcHE YMEHUSIMU HaAOII0aTh XMMUYECKUE SIBICHUSA, MPOBOAUTh XMMHUUYECKUN HKCIEPUMEHT, MPOBOAUTH PACUETHl HA OCHOBE XMMHUYECKUX (hopMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIINN;
pa3BUTHE MO3HABATENbHBIX MHTEPECOB U HMHTEUIEKTYaJbHBIX CIOCOOHOCTEH B IMpolecce MPOBEACHUS XUMUYECKOr0 SKCIIEPUMEHTa, CaMOCTOSITEIbHOrO
nproOpeTeH sl 3HAHUI B COOTBETCTBUU C BOZHUKAIOIMMHU KHU3HEHHBIMU MTOTPEOHOCTSIMU;
BOCIIMTAHHWE OTHOLIEHUS K XUMHUHU KaK K OJHOMY M3 (yHIAMEHTAJIbHBIX KOMIIOHEHTOB E€CTECTBO3HAHHUS M AJIEMEHTY OOIIEYeIOBEUECKOW KYNIbTYpHI;

MMPUMCHCHUC IMMOJTYYCHHBIX 3HaHUM U yMeHI/Iﬁ JJIs1 UCIIOJIB30BaHUS B HeCTaHHapTHOﬁ CUTYyalluHu.



ILnanupyemsble pe3yabTaThl

Ha 3aHATHSAX BHEYpOYHOH JeATeabHOCTH «Mup XMMHHM» OOydarolluecs AOMOJHAT CBOU 3HAHMS IO XMMHUH, MOBBICAT CBOW YpOBEHb TEOPETUYECKOH U
HKCIIEPUMEHTAIBHON TTOATOTOBKU.3aHATHS MPU3BAHBI NPOOYAUTh y yUYaIIUXCA MHTEPEC K XMMHYECKOW HAYKH, CTUMYJIUPOBATh JajbHEWIee H3y4YeHHEe XUMHH.
XUMHUYECKUe 3HaHUA, CPOPMUPOBAHHBIE Ha BHEYPOUHBIX 3aHATHUSX, MOMOTYT OOy4yaroIMMCs B MOATOTOBKE K 3K3aMEHY IO XMMHUHU M B JaJIbHEHIIEM OCO3HAaHHO
BBIOpATh HarpaBiieHHE MPOPUILHOTO 00yUEHHUS.

IIpenMeTHBIMH pe3yJibTaTAMHU OCBOCHHUS IPOIPAMMBI SIBIISIFOTCS:

- B TI0O3HABATEJIbHOM cpepe: ONMHMChIBaTh JEMOHCTPAIMOHHBIE H CAMOCTOSATENILHO NMPOBEACHHBIE SKCIIEPUMEHTHI, HCIIOB3YS IS 3TOTO PYCCKHM SI3BIK U SI3bIK
XUMHHU; HAOII01aTh JEMOHCTPUPYEMBIE U CAMOCTOSATEIIBHO IPOBOIMMBIE OIBITHI, XUMUUECKUE PEAKIMH, IPOTEKAIOIIUE B IPUPOJE U B OBITY;

- B IEHHOCTHO-OPUEHTALMOHHOM c(epe: CTPOUTH CBOE MOBEACHNUE B COOTBETCTBHHU C MPUHIMIIAMH OEPEKHOT0 OTHOIIEHHSI K IPUPO/IE;

- B TPYAOBOW c(epe: IIaHUPOBaTh U OCYIIECTBISATH CaMOCTOATENIbHYIO pabOTy MO MOBTOPEHHIO M OCBOEHHIO TEOPETHUECKOW YacTH, IUIaHMPOBATh U
IIPOBOANUTH XMMHUYECKUN IKCIIEPUMEHT; UCII0JIb30BaTh BELIECTBA B COOTBETCTBUHU C UX MPEIHA3HAYEHUEM U CBOMCTBAMHY;

- B c(hepe O€30MACHOCTH JKU3HEAEATEIbHOCTU: OKa3bIBATh NEPBYIO IOMOIIb IIPH OTPABJICHUAX, OKOTaX U JPYrUX TpaBMax, CBA3aHHBIX C BELIECTBAMHU U
71a0opaTopHBIM 000pPYIOBAHUEM.

JINYHOCTHBIMH pe3yJIbTaTaMU SBIIAIOTCS:

- B IIEHHOCTHO-OPHEHTAI[MOHHON c(hepe — YyBCTBO TOPJOCTH 32 POCCUHCKYIO HayKy, OTHOIICHHE K TPYOy, LIEICYCTPEMIIEHHOCTb, CAMOKOHTPOJIb U
CaMOOLICHKA;

- B TPYZIOBO# c(pepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JasbHelIIel 00pa3oBaTeIbHON TPAaeKTOPUH;

- B [I03HABATEJILHON cepe: MOTHBALIMS YUEHHsI, yMEHUE YIPABJIATh CBOCH II03HABATEIIbHON JEATEIbHOCTH.

MeTtanpeaMeTHBIMH pe3yJIbTATAMHU SBIIIOTCS:

- BJIaJICHHE YHUBEPCAIbHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU IE€ATEIbHOCTH : HA0JI0ICHUE, U3MEPEHHE, SIKCIIEPUMEHT, YUeOHOE UCCIIE/JOBAHUE;

- YMEHHUE TeHepUpPOBAaTh U/, ONPEIEIATh CPEICTBA, HEOOXOAUMBIE ISl MX pealln3alluy;

- YMEHHE ONPEIeIATh LEIH U 3aJIaul e TeIbHOCTH, BHIOMPATh CPEACTBA pealli3allly LeIN U IPUMEHSITh UX Ha MPAKTHKE;

- UCIIOJIb30BATh PA3JIMUYHBIC UCTOYHUKHU JI1 MMOJTYYCHU A XUMHUYECKOH I/IH(I)OpMaI_II/II/I.



OcBoeHue porpaMMbl BHEYPOUHOU JESITENbHOCTH YUYaIMXCS TO3BOJIUT NOTYYUTh CIEIYIOIINE PE3YIbTaThl:

B cehepe pazeumusn tuunocmuvlx yHueepcanbHvlxX yueOHblX 0eliCmeull 8 pAMKAX:

1. Koenumugnoeo komnonenma 6y0ym cqpopmuposanwl:

- OCHOBBI COIIMAIBHO-KPUTHUECKOT O MBIIIJICHUS, OPUEHTAIIHS B OCOOEHHOCTSX COI[MAIbHBIX OTHOIIEHHUH U B3aMMOAEHCTBHIA;

- DKOJIOTMUECKOE CO3HAaHUE, IPU3HAHKUE BHICOKOM IIEHHOCTH ’KU3HH BO BCEX €€ MPOSBICHUAX; IPaBUJI TOBEACHUS B UPE3BbIYAHBIX CUTYaLIUSIX.

2. []ennocmHo20 u IMOYUOHANLHO20 KOMNOHEHMO8 Oyoem cihopMuposana:

- TOTPEOHOCTh B CAMOBBIPRKEHUHU M CAMOPEATH3AIINH, COL[UATEHOM MPU3HAHHH.

3. [lesasmenvrocmnoeo komnonenma 6yoym copmuposarul:

- YMEHME BECTU AUATIOT HA OCHOBE PABHONPABHBIX OTHOLIEHUN U B3aMMHOI'O YBAKEHUS U IIPUHATUS;

- YCTONYMBBIN NTO3HABATENbHBIN UHTEPEC U CTAHOBIIEHNWE (YHKIIMH IT03HABATEIBHOTO MOTHBA;

- TOTOBHOCTB BBIOOpa MpOo(pUILHOr0 00pa3oBaHusl.

2. OGyyaromuxcs NoJy4YUuTh BO3SMOKHOCTD I (DOPMHUPOBAHHUS:

- BBIpQ)KEHHON yCTOWYHMBOIN yueOHO-TI03HABATEIbHOM MOTUBAIIMHN U UHTEpECa K YUEHHUIO;

- FOTOBHOCTHU K CaMOOOpPa30BaHUIO U CaMOBOCIUTAHHUIO.

B cpepe pazsumus pezynamuenovix yHugepcanbHuix yUeOHvIX 0eicmeuii 00y4anuuxcs

1. Hayuurcs:

- LleJIenIoIaraHuio, Mpeodpa3oBaHue MPaKTUUECKON 3a7a4l B TO3HABATENbHYIO;

- CaMOCTOSITEJIbHO AaHAJU3UPOBATH YCIOBUS JIOCTHKEHHUS IIEJIM HAa OCHOBE Yy4yeTa BBIJCJICHHBIX YYUTEIEM OpPUEHTHPOB JEHUCTBHS B HOBOM Yy4eOHOM
MaTepuale;

- IJTAHUPOBATh ITYTH TOCTHXKEHUS 1IeeH.

2. HOJ'IyLII/ITL BO3MOXHOCTb HAYYHUTHCA:



- CaMOCTOSITEIbHO CTAaBUTh HOBBIC YUE€OHBIC IIEJIN U 3a/1a4H;

- IPY TJIAHUPOBAHUU JOCTHXKEHUS IEJIel CaMOCTOSTENBHO U aJIeKBaTHO YUUTHIBATH YCIOBHS U CPEJICTBA UX TOCTUKECHHUS.

B cepepe pazsumus KoMmMyHuKamugHvIX YHUBEPCATbHBIX YUEOHBIX 0elCM UL 00YUAIOUWUXCA

1. Hayuurcs:

- aJICKBaTHO UCIIOJIb30BATh PEYb /IS IJITAHUPOBAHUS U PETYIISILIUU CBOCH J1€ITEIbHOCTH;

- aJIeKBaTHO KCIIOJNIb30BAaTh PEUYEBBIC CPEJCTBA Ui PEIICHUS Pa3IMYHbIX KOMMYHHMKATHBHBIX 3aJlay; BJIAJIETh YCTHOW M NMUCHBMEHHOW PEubl0; CTPOUTH
MOHOJIOTMYECKO€ KOHTEKCTHOE BhICKA3bIBAHMUE;

- OpPraHU30BbIBATH U IUIAHUPOBATH YU€OHOE COTPYIHUYECTBO C YUUTEIIEM U CBEPCTHUKAMU;

- IHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB M CTPOUTH MPOIYKTUBHOE B3aUMOJICCTBUE CO CBEPCTHUKAMU U B3POCIBIMH.

2. [TonmyuuTh BO3MOKHOCTh HAYYUTHCS:

- Opath Ha ce0s MHUIIMATUBY B OPTaHU3AI[H COBMECTHOTO JICHCTBUS;

- OKa3bIBaTh MOJIEPKKY U COIEHCTBUE TEM, OT KOI'0 3aBUCHUT JJOCTHKEHHE 11€JTM B COBMECTHOM JESATEIbHOCTH.

B cepepe pazsumus nosnasamenvHblX YHUBEPCATIbHBIX YUEOHBIX 0CUCMGUIL  00YUAIOUUXCA

1. Hayuurcs:

- OCHOBaM pealli3alliy MPOECKTHO-UCCIEI0BATEIIbCKON A TEIIbHOCTH;

- IPOBOJUTH HAOIIOIEHUS U SKCIIEPUMEHT MOJ PYKOBOJICTBOM YUHUTEJIS;

- OCYIIECTBIIATh PACIIUPEHHBIN MOUCK WH(OPMAITUH C HCIIOIb30BAHUEM pecypcoB Onbnmnorek u MHTepHera.

2. [TosmyuuT BO3MOKHOCTh HAYYUTHCS:

- CTaBUTH IPOOIEMY, apTYMEHTUPOBATh €€ aKTYyallbHOCTb;

- CaMOCTOSITENILHO MPOBOJIUTH MCCIIEA0BAHUS HA OCHOBE MPUMEHEHUSI METOJI0B HAOJIOJICHUS U SKCIIEPUMEHTA;

- BBIJIBUTaTh TUIIOTE3BI O CBA3SIX U 3aKOHOMEPHOCTSX MPOLIECCOB;

- OpraH130BaTh UCCIIEIOBAHUE C LIETbIO IPOBEPKHU TUIIOTE3HI;

- ACJIaTh YMO3AaKJIOUCHUA U BBIBOJAbLI HA OCHOBC apryMCHTAllUU.



[Iporpamma BHEYpOUYHOM NESITEIBHOCTH 1O XUMUH « MHp XUMUN» paccuuTaHa Ha ydammuxcs 11 kimaccos (34 gaca).

Coaep:kaHue MporpamMMmabl.
BHEYPOYHO¥ /1eATeJIbHOCTH M0 XUMHHU «MHpP XUMUH»

OcHOBHOe colep:KaHue

Pasnen 0. Bxognoii cpe3 KUM 3a 2021r. — 24
Paspnen 1. Ocobennoctu ers no xumuu B 2022r. — 14
— Koau(dUKaTOp SIEMEHTOB COJIEPIKAHUS

— cnenudukanus Kumos OI'D mo xumuun

— uHopmalronHsle pecypcsl OI'D

Paznen 2. «Mup XMMHH» —TE€OPETUYECKMM MaTepuasa 110 HEOPraHMYECKOH XUMHUHU M NEPBOHAYAJIbHBIM IPEACTABICHUSAM I10 OpPraHUYECKOW XWMHH,
METO/IMKA PEIICHHS 3aJaHUI Pa3HOTO YPOBHS CIOKHOCTH — 244.

Ctpoenne aromMa. CTpoeHHE JIEKTPOHHBIX 00010UeK aToMOB epBbhIX 20 a5memenToB [TICXD

Ilepuonuueckuii 3aKOH U IEPUOAUYECKas CUCTeMa XUMUYeCKUX diaemeHToB .M. Menneneesa

Crpoenne monekys. XUMHUECKas CBA3b: KOBAJICHTHAs (HETOJIspHas, MOJIspHasi), MOHHAs, METaNINYeCKasl.

BasieHTHOCTh XUMHUYECKUX 3JIEMEHTOB. CTENEHb OKUCIICHUS] XUMUUYECKHUX JIEMEHTOB.

ITpocTsie u croxkHble BelecTBa. OCHOBHBIE KJIaCChl HEOPraHMYECKUX coeqMHEHN. HoMeHKIIaTypa HEOpraHn4eCKX COeIUHEHUI.

XuMuyeckas peakiysi. Y CIOBUS U MPU3HAKU MPOTEKaHUS XUMUYECKUX peaknil. XMMHUYEeCKUe YpaBHEHUs. 3aKOH COXPAaHEHMs MAacChl BEILIECTB.

Knaccudukanuss XMuMUYeCKHUX PEaKIHil M0 pa3MYHbIM MPHU3HAKAM: KOJUYECTBY U COCTABY MCXOJHBIX M IOJYYEHHBIX BEIIECTB; U3MEHEHHIO CTEleHEeH
OKHCJIEHUS XMMHUYECKUX 3JIEMEHTOB, IIOIJIOICHUIO U BBIJECIEHUIO YHEPTUU.

Brruucnenne MaccoBOW JOJIM XUMUYECKOIO IJIEMEHTA B BEILIECTBE.

DNEKTPONUTHI U HEANEKTPOIUTHL. KaTHOHBI M aHMOHBL. DIEKTPOIUTUYECKAs JUCCOLUAINS KUCIIOT, IIeI0Yei, comel (CpeaHuXx)

Peaxiiuu noHHOr0 0OOMEHa U yCIOBUS UX OCYIIECTBICHHUS.

XUMHUYECKUE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XHUMHUYECKUE CBOMCTBA OCHOBAHUI U KUCJIIOT.

XUMHUYECKUE CBOMCTBA aM(OTEPHBIX TUAPOKCH]IOB.

XHUMHUYECKUE CBOMCTBA COJIEH (CpeIHUX )

XHWMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB HEMETAJJIOB: TAJIOT€HOB, KUCIOPO/1a, CEPBI.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: a30Ta, (pocdopa, yriepoaa, KpeMHuUs

UYucreie BemecTBa u cMecH. [IpaBuia 6e3onacHoi paboThl B MIKOIBHON 1aboparopuu. YeloBEeK B MUPE BEIIIECTB.



OKHUCIUTENbHO-BOCCTAHOBUTENBbHBIC peakiiui. OKUCIUTENb U BOCCTAHOBUTEIb.

Brruucienne MaccoBoi oM pacCTBOPEHHOTO BEIIECTBA B PACTBOPE. BhIUHCIIEHNs O XUMUYECKOMY ypaBHEHHIO. (No21)

PacuérHble 3amaun: BHIYMCIEHHE MACCOBOWM JOMU XMMHYECKOrO AJIEMEHTA B BEIIECTBE, BBIYMCICHUS MO XUMUYECKOMY YPaBHEHHUIO C HCIOIb30BaHHUEM
MacCOBOM 10JIM pacTBOPEHHOTO BemecTBa B pacTBope. (Nel5, 21)

B3aumocBs3b pa3nuyHbIX KJIACCOB HEOPraHUYECKUX BeUIecTB. Peakiuym HoHHOro oOMeHa.

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB METAIUIOB: IIEJIOYHBIX, IIETOYHO3EMENBHBIX, MAarHUS M UX COSAMHEHUM, jKere3a U ero COeIMHEeHUN, aTFlOMUHUS,
€ro COCIMHECHUN.

OmnpejienieHne XapakTepa cpeibl PACTBOPOB KHMCIIOT U IIENoUeii ¢ TIOMOIIbIO HHAMKaTOpoB. KauecTBeHHbIe peakiuy Ha aHHoHBI B pactBope (CI, Br, I, %,
8032', 5042', NOg, PO43', CO32',

Si0s?)

KauecTBeHHBIE peakiny Ha KaTHOHBI B pacTBope (NH4*, Nat, K*, Ca®*, Mg?*, Fe?*, Fe3*, AP, Cu?*, Zn?")

[Tonmyuenue razoo0pa3HbIX BemiecTB. KauecTBEHHBIE peakIK Ha Ta3000pa3HbIe BEIIEeCTBA (KUCIOPOA, BOJOPO/I, YIIIEKUCIBIN Ta3, aMMHAK)

[TepBoHavanbHBIC CBEICHUS 00 OPraHUYECKUX BEUIECTBAX: MPEACTBHBIX M HETIPEACIbHBIX YIIIEBOAOPOIaX (METaHe, ITaHEe, ITHIICHE, AllCTUIICHE)

[TepBoHavambHBIE CBEICHUS 00 OPTAHMYECKUX BEIIECTBAX: CIIUPTHI , KAPOOHOBBIC KUCIIOTHI.

buonornuecku BaxxHbIe BEIIECTBA: OCIKH, JKUPDI, YTIIEBO/bI.

Paznmen Bxirouaer paboTy MO TPEHHPOBOYHBIM 3aJaHUSM JJIsl ONPEACICHUS TOTOBHOCTH IIKOJHPHUKOB K JK3aMEHy MO TOMY HIIM MHOMY pa3Jliely C
MOCJICTYIONTUM aHATMN30M U METOUYECKUMH PEKOMEHIAIMSIMHU.

Pa3nen 3. TecToBbIil NPAKTHKYM. — 4 4
Bxirogaer HenmocpeACTBEHHO TECTUPOBAHKUE U pabOTy ¢ OIaHKaMU OTBETOB.

Pasnen 4. Boino/iHeHNe NPOEKTHO-MCCIEA0BATEIbCKUX PadoT. — 34
Paznien Bxmodaer paboTy 00yyarouxcs o BHIOpaHHBIM TEMaM IIPOEKTa [0 XUMUH, KOHCYJIbTAllUN YUUTEIS
YMK

1. IIporpammsl BHeYypouHOit nestensHocTH / J[.B.I'puropses, I1.B. Crenanos. - M.:IIpocBemenue, 2011, 90c.

2.Yuebnuk xumus 9 xknacc ['abpuensa O.C, Octpoymon U.I'., CnaakoB C.A. «IIpocsemenne» 2020 r 223c.
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yupexaenuit ['abpuensu O.C.
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1. http:www.standart.ru - caiit «®enepanbHbiii ["ocynapcTBeHHBINH 00pa30BaTEIbHBINA CTAHAAPT



TemaTuveckoe MJIAHMPOBAHUE

Ne
/1

Tema

Bcero
JacoB

[Tnanupyemsie pe3ynbTarsl (YY)

Bxoanoii cpez KM 2017r

OHpeI[eJII/ITB MapmpyThl, B TOM YMCJIC HHAMBUAYAJIbHBIC, IOBTOPCHUA 1M 3aKPCIIJICHUA TCM.

Pasnen 1. Ocobennoctn EI'D 1o
xumuu B 2022r.

3naer ocobenHoctu EI'D 2022r, xogudukaTop 31eMeHTOB cojepxkanus, cnerudukanus Kumos EI'D no
XUMHUHU, HHPOpMaIoHHble pecypebl OI'D;
HAYYUTCS UCIIOJIb30BATh PA3INYHbIC HCTOYHHUKH JUIS MOMyYSHUS XUMUYECKON HH(OopMaIiu

Paznen 2. «Mup xumun»

24

Hayuutcs onpenensite 1enu W 3afayul JESTENbHOCTH, BBHIOMpATh CPENCTBA peanu3alud Iend U
MPUMEHSTH UX HA MTPAKTHUKE;

pa3anyaTh BEIIECTBA PA3HBIX KJIACCOB MPOCTHIX U CIIOKHBIX BEIIECTB, ONMPEACATh HX XHUMHUYCCKUE
CBOICTBA, B TOM YHCJIC M M3yUYEHHBIX OPTaHUYECKUX BEIIECTB;

pa3nuyaTh M0 KAaYeCTBEHHBIM PEAKIIUSAM MPEAT0KCHHBIE KATHOHBI U aHUOHBI;

OIHMCHIBATh XUMHUYCCKHE PEaKI[UU, HAOII0aeMble B XOJI¢ JIEMOHCTPAI[MOHHOTO M J1a0OpaTOpHOro
AKCTIICPUMEHTOB.

JIeNaTh BBIBOJIBI U3 PE3YJIBTATOB MPOBEAEHHBIX XUMHYECKUX YKCIICPUMEHTOB;

OOBSICHATH TEHETHYECKYIO CBSI3b MEXK/TY BEIIECTBAMH PA3HBIX KJIACCOB HEOPTaHUICCKHMX BEIICCTB;

CoCTaBIATh CXEeMY OJJIEKTPOHHOrO OalaHca K OKHCIUTEIHHO-BOCCTAHOBHUTEIBHBIM PEAKIIHM,
MPAaBWIBHO PAacCTaBIATh KOIPQPUIIMEHTH HA OCHOBE COCTABJICHHOW CXEMBI, OMPEACINATh OKHCIUTENb U
BOCCTaHOBHUTEIb,

PacCUMTHIBATh MACCOBBIC JJOJU XMMUYECKUX DJIECMEHTOB B BEIIECTBAX;

MPOU3BOANTH BBIYUCICHUS MO XUMHYECKOMY YPaBHEHHUIO C HCIOIH30BAHMEM MAaCCOBOW ONU
pacTBOPEHHOIO BEIIECTBA B paCTBOPE.

Pasnen 3. TecToBbli IPaKTUKYM.

[IpaBunBHOCTH OLEHKU CBOMX BO3MOXHOCTEN MPU BBINIOJHEHUH 3aIaHUH TECTA;
yMeHue 0e30MmMrO0YHO 3aMOMHATh OJaHKH.

Pasnen 4. BolmonHeHue NpPOEKTHO-
HCCIIEI0BATEIbCKUX padoT.

Hay'-II/ITCH ONpCACIATE LECIW M 3aJadu ACATCIbHOCTH, BBI6I/IpaTB Cp€acCTBa pcain3alvu LOCIU H
IMPUMCHATH UX Ha IPAKTUKE,
HCIIOJIB30BATDh PA3JIMYHBIC UCTOYHUKHU JJIS ITOJTYYCHU XHUMHYCSCKOH HH(bOpMaHHH;

HAaYy4YUTbCA IMpaBUJIbHO HUCIIOJIB30BaTh PCYCBELIC CpcacTBa JJIsL pCIICHUA PA3JINIHBIX
KOMMYHUKATUBHBIX 3a1a4.
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KanennapHo-teMaTnieckoe NJaHUPOBaHUe

No Tema 3anaTus [ara [Tpumevanus
n/m wiad | GakT
1-2 | Bxoxgnoii cpe3 KM 2021r (2 gaca)
Paznen 1. Ocobennoctu EI'D mo xummuu B 2022r. (1 yac)
3 Ocob6ennoctu EI'D mo xumum B 2022r.
KomauduKaTop 3JIeMEHTOB cozepxaHus, crnenupukanus KumoB EI'D mo xumum, nemoHcrpammonHbii KM 2022r.,
nHbOpMaIMoHHBIC pecypchl EI'D;
Paznen 2. «Mup xumum» (24 yaca)
4 Ctpoenue aroma. CTpoeHHE 3JEKTPOHHBIX oOonouek aToMoB mepBbix 20 smementoB [ICXD. Ilepuoanueckuii 3akoH U
MEPUOANYECKAs cUCcTeMa XuMUuUyecKkux 3sieMeHToB .M. Menaeneesa
5 Ctpoenue Monekys. XuMHueckast CBsI3b: KOBaJICHTHas (HEMOMsipHasi, MOJIspHAs), HOHHAs, METaJUINYeCKasl.
BaJleHTHOCTh XUMHYECKHUX 3JIEMEHTOB. CTeNeHb OKUCICHHS] XUMHUECKUX 3JIEMEHTOB.
6 [Ipocteie u cnoxubie BemiecTBa. OCHOBHBIE KJIACChl HEOPTAHMUECKUX coenuHeHui. HoMeHkiatypa HeopraHu4ecKux
COCTMHEHUH.
7 XuMuyeckasi peakius. YCIoBHs M NPU3HAKU IPOTEKAaHUS XMMMUECKUX peakuuil. XMMHUYECKUEe ypaBHEHHUS. 3aKOH
COXpaHEHHUs MacChl BEIIECTB.
Krnaccudukanus XuMUYecKUX peakluid 0 pa3IuyHbIM [IPU3HAKaM: KOJMYECTBY U COCTABY MCXOJHBIX U MOTYyYECHHBIX
BEILECTB; U3MEHEHHUIO CTETICHEW OKMCIICHUSI XUMUUYECKUX 3JIEMEHTOB, MOTJIOUIEHUIO U BBIJICICHHUIO SHEPTUH.
Brrunciienne MaccoBOr 10U XMMUYECKOT O 3JIEMEHTA B BEILIECTBE.
DJIEKTPOJIUTHI U HEDJIEKTPOJIUTHI. KaTHOHBI M aHMOHBI. DJIEKTPOIUTUYECKAST TUCCOLMALMS KUCIIOT, IeI04Yei, conen
(cpennux)
Peakinu noHHOTO 0OOMEHA M YCIIOBUS UX OCYIICCTBIICHUS.
10 XVMHUYECKHE CBOMCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX.
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11

XUMHYECKHUE CBOMCTBA OCHOBAHUU U KUCJIIOT.

12 XUMHUECKHE CBOMCTBA aM(OTEPHBIX THAPOKCHJIOB.

13 XWUMHYECKHE CBOWCTBa cojieil (cpeaHux). B3amMOCBs3b pa3IMUHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB. Peakiium
MOHHOr0 oOMeHa. (Ne22)

14- XVMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: FAJIOT€HOB, KUCIOPOAA, CEPHI.

15

16- XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: a30Ta, (pocdopa, yriepoaa, KpeMHUs

17

18 YucTsle BemectBa 1 cMecH. [IpaBuia Ge3zonacHoil paboThl B IKOIBbHON JabopaTopun. YenoBek B MUPE BEIIECTB.

19 OKHCINTENBbHO-BOCCTAaHOBUTENbHBIE peakinu. OKUCIUTENb U BoccTaHOBUTEND. (Nel4, 20)

20 Boruncnenne MaccoBOM JOJIM pacTBOPEHHOIO BEIIECTBA B PACTBOpE. BBIUMCIIEHUS 1O XMMHYECKOMY YpPaBHEHHUIO.
(Ne21)

21 PacuérHble 3ajaun: BRIYUCIIEHNE MAaCCOBOM JIOJIM XUMHUYECKOI0 3JIEMEHTA B BELIECTBE, BBIYMCICHUS 110 XMMUUYECKOMY
YPaBHEHUIO C UCIIOJIb30BAaHUEM MACCOBOM J10JIM pacTBOPEHHOTO BelecTBa B pactBope. (Nel5, 21)

22 XVMMHYECKHE CBOMCTBA MPOCTHIX BELIECTB METAJUIOB: IIEJIOYHBIX, IIEIOYHO3EMENbHBIX, MAarHus U UX COEIUHEHM,
JKere3a U €ro COeIMHEHNH, alTFIOMUHUS, €r0 COSTMHEHHI.

23 Omnpenenenue xapakrepa cpeibl paCTBOPOB KUCIIOT U LIEJI0YEH ¢ MOMOIIbI0 MHAUKATOpOB. KauecTBEeHHBIE peakiuu Ha
arnonsl B pactBope (CI, Br, I', S%, SOs%, SO4*, NO3, POs*, CO3?, SiO3?)

KauecTBeHHBIE peakiuy Ha KaTHOHBI B pacTBope (NH4*, Na*, K*, Ca?*, Mg?*, Fe?*, Fe3*, AP*, Cu?*, Zn?").

24 Ilonyyenue ra3ooOpa3Hbix BelecTB. KauecTBeHHBIE peakLMH Ha ra3000pa3Hble BellecTBa (KUCIOPOX, BOIOPOL,
YTJIEKUCIIbII ra3, aMMHUaK)

25 [lepBoHayanbHbIe CBEJEHHSI 00 OPraHMYECKUX BELIECTBAaX: MPEJCNIbHBIX M HEMpeIelbHBIX YIJIEeBOJIOpOAax (MeTaHe,
JTaHe, 3TUJICHE, alleTHIICHE)

26 [lepBoHauanbHble CcBefeHUS 00 oOpraHuyeckux BemiecTBax. CHouUpThl (METaHOJN, ATaHON, TIUIEPUH), KapOOHOBbIE

KUCJIOTBI (MypasbuHas, yKCyCHasi, CTEApHHOBA).
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27

Bbuonornyecku BaxxHbIE BEIICCTBA: 6€J'IKI/I, JKHPBI, YTJICBOIBI.

Pa3zgesa 3. TecToBblii mpakTUKyM. (4 yaca)

28- | luarHoctudeckas pabota
29
30- | marnoctuyeckas pabora
31
Pasnen 4. BoinosiHeHne NPOEKTHO-MCCIEA0BATeIbCKUX padoT (3uaca)
32- PaGota yuamuxcs 1o BEIOpaHHBIM T€MaM MPOEKTa, KOHCYJIbTAI[UH YIUTEIIs.
34
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