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IHosicHUTEILHAA 3aIIHCKA

Bueypounast aesitensHocTh «[IpakThUeckass XWMUsS» mnpepHasHadeH i obOydarommxcs 9
KJ1acca, BBIOPABIIMX MPEeIMET XUMHUU ISl cjauu 9k3aMena B popme OI'D u mraHupyIOmMX B JalbHEeHIeM
M3yYeHUe XMMHHU Ha MPO(UIBHOM YPOBHE.

Ilenp maHHOrO Kypca — MOJArOTOBKA M MOAJIEP’KKA BBITYCKHMKOB 9 Kilacca HIKOJIBI, MIOMOULIb B
MIPEOI0JIEHUH KOTHUTHBHBIX, JIMYHOCTHBIX M IPOLECCYAIbHBIX TPYAHOCTEH B MEPHOJ MOATOTOBKH K
9K3aMEHY.

Pe3ynbTaTtoM COBMECTHOHM AesTENbHOCTH OOydaromuxcsi 9 kiacca u nejarora OyIyT SIBISITbCS
pe3yJbTaThl IPOOHOTO TECTUPOBAHMS, @ B KOHEUHOM MTOIe — MTOrOBas aTTecTalys oO0ydaroluxcs M0
IIPEeIMETY XUMHUSL.

B cootBercTBHu ¢ TpeboBanuaMU DerepanbHOIO roCy 1apCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa
OCHOBHOT0 001Iero o0pa3oBaHMs BO3HHKIA HEOOXOAMMOCTh B pa3pabOTKE HpPOrpaMMbl BHEYPOUHOM
JeSITeIbHOCTH, TO3BOJISIIOILEH PacCIIMPUTh U YIUIyOUTh CBOU 3HAHMS 10 XUMHUH, cHOPMUPOBATH HABBIKU
HCCIIEZIOBATENILCKOM JEATEIbHOCTH.

AKTyallbHOCTh TPOTPaMMBI CBSI3aHAa C BO3MOXKHOCTBIO OOy4aromierocss BHIOpAaTh MPOQHILHBIN
npeaMer oOydeHHUs B CTaplIMX Kjaccax WM U3MEHUTh CBOM BBIOOp. DK3aMEH 10 XUMHUU TpeOyeT OT
o0yyaromuxcss MHOTMX 3HaHMW U TOHATUH HE TOJBKO B OOJACTH HEOPraHWYECKOH XUMHH, HO U
OpPraHUYecKO XMMUU; BIAETh MPAKTUYECKUMH HABBIKAMHU U YMETh NPUMEHSTh X B APYTOW CUTYyallUH.
3aHATHS 110 BHEYPOUHOI sesttebHocTH «[ [pakTHUECKast XUMUsI» npeHa3HAYECHBI IS TEOPETUYECKOM
U TPAaKTUYECKOH MOMOIIM B MOJATOTOBKE K locylnapcTBEeHHOW HWTOrOBOM aTTecTaluu. 3aHATUS
OpPHEHTUPOBAHBl Ha MOBTOPEHHE, CHCTEMAaTH3allMI0 M YIIyOlleHHOe M3y4YeHHE Kypca XMMHUU OCHOBHOM
IITKOJTBI, & TAK)KE Ha MOATOTOBKY o0ydaromuxcs 9-x kinaccoB k OI'D u o0ydaroniuxcs, KOTOpble BEIOUPAIOT
XHMUIO IS TajTbHEUIIero 00y4eHHs B IpOoQuIIe.

B ocHOBe mporpamMmbl JIEKUT CUCTEMHO-/EATEIbHOCTHBIN MOIX0/, KOTOPBIN CO3/1a€T OCHOBY JJIS
CaMOCTOSITENIFHOTO YCIICIIHOTO YCBOGHUS 00YUaIOIUMKCS HOBBIX 3HaHUH, YMEHUH, KOMIIETCHIIUH, BUJIOB
U CIIOCOOOB JIEATEIBHOCTH U 00ECIIEYMBAET COOTBETCTBHUE JIEATEIBHOCTH O0YYaIOIIMXCSI UX BO3PACTy M
WH/IMBUTY aTbHBIM 0COOCHHOCTSIM. DMOIIMOHATIFHOE MTEPEKMBAHNE TTPOIIECCa OTKPBITHUS SBISIETCS OCHOBOM
MOTHBAllMM K 3HAHUSAM, CTUMYJSITOPOM CaMOW YMCTBEHHOH JESATEIbHOCTH B  JOCTHXKEHMM Ienei
JMYHOCTHOTO, COIIMAJILHOTO M MTO3HABATEIBHOTO Pa3BUTHSI 00YYaOLIHXCS.

IIporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIIMX HOPMATUBHBIX JJOKYMEHTOB:

o  @epepanbubrit 3akoH No273 @3 ot 29.12.2012 r. «O6 o6pazoBanuu B Poccuiickoit deneparumny;
o ®enepanbHbII TOCYAAPCTBEHHBIH 00pa30BaTENIbHBIA CTAHJAPT OCHOBHOTO O0IIEro oOpa3oBaHMs,

YTBEpP)KJICHHBIHN MprkazoM MuHucTepcTBa 00pa3zoBanus U Hayku Poccuiickoit deneparyu ot 17

nexadpst 2010 r. Ne 1897;



e TpeboBaHus K OCHAIlIEHHIO OOPa30BATENBLHOIO MpPOLECCAa B COOTBETCTBHH C COACPKATEIbHBIM
HaroJIHEHUEM  y4eOHBIX  mpeAMeToB  (enepalbHOTO  KOMIIOHEHTa  TOCYJIapCTBEHHOTO
00pa30BaTeNILHOTO CTAHAAPTa, YTBEPKICHHBIN MpHUKa3oM MuHHCTEpPCTBa 00pa3oBaHUs U HAYKU
Poccuiickoit ®eneparuu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CaHuTapHO - SMHJIEMHOJOTUYECKHE TpPEeOOBAaHUS K YCIOBUSIM H
OpraHu3any 00y4eHus B 00111e00pa30BaTEeIbHbIX YUPEKIACHUAX, YTBEPHKACHHbIE TIOCTAHOBICHUEM
I'maBHOTO rocynapcrseHHoro canutapHoro Bpaua P® ot 29.12.2010r. Nel189».
3aHATHSI IPOBOJATCS UHIMBUYaJIbHBIE U TPYIIIOBBIE.

I]enwy nporpamMmel:

- IOATOTOBKA WU TOJJAEPXkKa BBITIYCKHUKOB 9 Kilacca IIKOJBI, I[OMOIIb B IIPEOAOJICHHUU
KOIHUTHUBHBIX, TUYHOCTHBIX U IPOLECCYAJIbHBIX TPYIHOCTEN B IEPHO]] MOATOTOBKH K IK3aMEHY .

3aoauu iporpaMMbl BHEYPOUYHOU JIEATETbHOCTH 110 XUMUU:

OCBOEHHUE BAKHEHIINX 3HaHUN 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XUMUHU, XUMHUUECKON CUMBOJIHKE;

OBJIaJICHHE YMEHUSIMHU HAOIIOAAaTh XUMHUECKHUE SBICHUS, IPOBOJUTH XUMUYECKUI1 SKCIIEPUMEHT,
MIPOBOJIUTH PacuéThl HA OCHOBE XMMHUYECKUX (POPMYJI BELIECTB U YPABHEHUI XUMHUECKUX PEAKLINH;

pa3BUTHE T03HABATEIbHBIX MHTEPECOB M MHTEUIEKTyaJIbHBIX CIOCOOHOCTEHl B Ipolecce
MIPOBEJICHUS] XUMUYECKOTO IKCIEPUMEHTA, CAMOCTOSITEIbHOTO MPUOOPETEHHs 3HAHUM B COOTBETCTBHH C
BO3HUKAIOIIUMU KU3HEHHBIMU TOTPEOHOCTSIMU;

BOCIIUTAaHHE OTHOIIEHUS K XWMHUM Kak K OJHOMY U3 (YHIAMEHTAJIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHUS M AJIEMEHTY O0IIEUeTI0BEYECKOM KyIbTYpPbI; IPUMEHEHHE TIOTYYCHHBIX 3HAHUN H YMEHUH

JJIs1 UCITOJIB30BaHUSA B HeCTaHﬂapTHOﬁ CUTyallu.

Ilnanupyemblie pe3yabTaThl

Ha 3ansiTusix BHEYpOoUHOU JesTebHOCTH «[IpakTudeckas XUMHEsI » 00ydaronIuecst JOMOJHSAT CBOU
3HAHUS 110 XUMUH, TTOBBICAT CBOM YPOBEHb TEOPETUUECKONW M IKCIEPUMEHTATIBHON MOATOTOBKU. 3aHATHS
MIPU3BaHBI TPOOYANTH Y YUAIIMXCS HHTEPEC K XUMUYECKOW HAYKH, CTUMYJIUPOBATh JalbHEHIIee H3yueHNe
XUMHUH. XUMHUYECKHE 3HaHUS, C(OOPMUPOBAHHBIE HA BHEYPOUHBIX 3aHSTHUSX, MIOMOTYT OOyYalOIIUMCS B
MOJITOTOBKE K DK3aMEHYy 0 XUMHUHM U B JaJIbHEHUINIEM OCO3HAHHO BBIOPATh HampaBlieHUE MPO(HILHOTO
oOyJeHwusl.

IIpenmMeTHBIMU pe3yJbTATAMM OCBOCHUS IPOTPAMMBbI SABJISIOTCS:

- B TMO3HABaTENbHON cdepe: OMHUCHIBaTh JAEMOHCTPALMOHHBIE U CaMOCTOSTENIBHO IMPOBEICHHBIC
SKCTIEPUMEHTBI, UCTIONB3Ys I 3TOTO PYCCKHM SI3BIK U SI3bIK XMMHH; HAOIIOAaTh NEMOHCTPUPYEMbIE U
CaMOCTOSITEIIbHO TTPOBOJIUMBIE OTIBITHI, XHMUYECKHUE PEaKIUH, MPOTEKAIOIINE B TIPUPOJIC U B OBITY;

- B IICHHOCTHO-OPUEHTAIIMOHHOM cepe: CTPOUTh CBOE MOBEACHUE B COOTBETCTBUU C MPUHIIMIIAMU

OepeKHOTO OTHOLIEHHS K IIPUPO/IE;



- B TpYyJI0BOH cepe: MIaHUpOBaTh U OCYIIECTBIISATH CAMOCTOSATENbHYIO pabOTy MO MOBTOPEHUIO U
OCBOECHMIO TEOPETUYECKOW YacTH, IJIAHUPOBATh U MPOBOAUTh XUMHUECKUIN SKCIIEPUMEHT; UCIIOJIb30BATh
BEIIECTBA B COOTBETCTBHUHM C UX IIPEIHA3HAUEHUEM U CBONCTBAMU;

- B cdepe OE30MaCHOCTH KHU3HENEATSIFHOCTH: OKa3bIBaTh MEPBYIO MOMOIIb TPU OTPABJICHUSX,
0’KOTax M JPYTruX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOpaTOPHBIM 000pYA0BAHUEM.

JINYHOCTHBIMH pe3yJIbTATAMHU SBIIIOTCS:

- B LIGHHOCTHO-OPHEHTAIIMOHHOH cpepe — UyBCTBO TOPJIOCTHU 32 POCCUHCKYIO HAYKY, OTHOILICHHE K
TPYAY, LEJIEyCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- B TpPYIOBOW cdepe — rOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHeiIIeil oO0pa3oBaTeIbHOM
TPAEKTOPUH;

- B TO3HABaTEeNbHOU cdepe: MOTHUBAIUS YYCHHS, YMEHHUE YIPABISATh CBOEH MO3HABATEILHOU
JESTEIIbHOCTH.

MeTtanpeaMeTHBIMH pe3yJIbTATAMM SIBIISIFOTCS:

- BJIQJICHUE YHUBEPCAJIbHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU JEeSATENIbHOCTH: HaOII0eHHE,
U3MEpEeHue, IKCIIEPUMEHT, YueOHOE UCCIIeIOBAaHHE;

- YMEHHUE TeHePUPOBATh UJICH, OTIPENIENIATh CPEACTBA, HEOOXOMMBIE I UX PeaTH3aluu;

- YMEHHUE OIpEAeNATh LENU U 3aJlauM JIeATeIbHOCTH, BBIOMPATh CPEICTBAa peall3alliuyd LEeIu U
MIPUMEHATH UX Ha IPAKTHUKE;

- UCTIOJIb30BATh PA3JIMYHBIC HCTOUHUKU IJIS ITOJTYUYCHUSA XUMHYECKOM I/IH(bOpMaI_II/II/I.

OcBoeHHE TMPOrpaMMbl BHEYPOYHOH JICATEIBHOCTH OOYYarOIIMMHUCS TIO3BOJIUT TIOJTYYHTh
CIEYIOIINEe PE3YIbTaThI:

B cehepe pazeumusn nuunocmubIx yHUBEPCAIbHBIX YUEOHBIX OCUICMBUIL 8 PAMKAX:

1. Koenumuegnozo komnonenma 6yoym copmuposamul:

- OCHOBBI COIIMAJbHO-KPUTHYECKOTO MBIIUICHUS, OPHEHTAIMS B OCOOCHHOCTSX COIMAIBHBIX
OTHOIIICHUN 1 B3aMMOJCHUCTBU;

- DKOJIOTMYECKOE CO3HAHWE, MPU3HAHWE BBICOKOHW IEHHOCTH JKHU3HH BO BCEX €€ MPOSBICHUSIX;
MIPABWII TTIOBEJICHUS B UYPE3BBIYAHBIX CHTYAIIHSIX.

2. [JennocmHo2o u SMOYUOHATILHO20 KOMNOHEHMO8 Oy0em chopMuposana:

- MOTPEeOHOCTH B CAMOBBIPAKEHUHU M CAaMOpPEaTN3allii, COIUAITBHOM TPU3HAHUU.

3. Jleamenvhocmuozo komnonenma 6yoym cghopmuposamvi:

- YMEHHE BECTH JIMAJIOT Ha OCHOBE PABHOIPABHBIX OTHOIICHU U B3AUMHOTO YBA)KCHUS U IPUHSITHS,

- YCTOWYMBBIA IO3HABATEIBHBI HMHTEPEC M CTAHOBJICHHE CMBICIOOOpasytomel (yHKIHHA

II03HAaBaTCJIBbHOI'O MOTHBA,



- TOTOBHOCTH BBIOOpPA MPOGUILHOTO 00pa30BaHMS.

2. O0yyaronuiicst MOJIy4YUTh BOZMOKHOCTH 7151 (HOPMUPOBAHUS:

- BBIPQXKEHHOM yCTOMYMBON yueOHO-TT03HABATEIbHON MOTHBALIMU M HHTEpECA K YUCHHIO;

- TOTOBHOCTH K CaMOOOPA30BaHUIO U CaMOBOCIIUTAHUIO.

B cgpepe pazeumus pecyniamugnvix yHu6epcanbHuiX yueOHbIX Oelicmeuil ooyuaouuiics

1. Hayuurcs:

- IIeTIeTI0JIaraHnIo, BKIIFOYasi TOCTAaHOBKY HOBBIX LIeJeH, MpeoOpa3oBaHne MPaKTUYECKOH 3a7auu B
[I03HABATEJIbHYIO;

- CaMOCTOSITEJIbHO aHAJIM3UPOBAaTh YCJIOBHUS JOCTHXKEHHS LIEJM HA OCHOBE y4Y€Ta BbIICJICHHBIX
y4uTeNIeM OPUEHTHPOB JICHCTBUS B HOBOM yU€OHOM MaTepuae;

- IJIJAHUPOBATh ITyTHU JOCTHXKEHUS LENEH.

2. [lony4uuTh BO3MOXKHOCTh HAYUUTHCS:

- CaMOCTOATEIbHO CTaBUTh HOBbIE YUeOHBIE LU U 33]1a4H;

- IIpY TUIAHUPOBAHUU JOCTHIKEHHMSI LI€JIE CaMOCTOSATENbHO M aJIeKBaTHO YYUTHIBaTh YCJIOBUS U
CPEICTBA X JOCTUKECHHUS.

B cepepe pazeumuss KOMMYHUKAMUBHBIX YHUBEPCATLHBIX YUEOHBIX 0CUCMEUIL 00YUAtOUWUILCA

1. Hayuurcs:

- aJIEKBAaTHO MCIOJIb30BaTh pPeUb JUIsl INIAHUPOBAHUSA U PETYJISILUU CBOEH JAEATENbHOCTH;

- aJICKBAaTHO MCIOJIb30BaTh PEUEBBIE CPENICTBA JIJIS PEILICHUS PA3IMYHbIX KOMMYHHUKATUBHBIX 3a/1a4;
BJI/IETh YCTHOM U MUCbMEHHOM PeUbl0; CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BBICKA3bIBAaHUE;

- OPraHU30BBIBAaTh U IUIAHUPOBATh YUEOHOE COTPYAHUYECTBO C YUUTENIEM U CBEPCTHUKAMY;

- WHTErpPUpPOBATHCS B TPYNIy CBEPCTHUKOB M CTPOUTHh MPOJYKTUBHOE B3aMMOJIEWCTBHE CO
CBEPCTHUKAMH U B3POCIIBIMHU.

2. [lony4unTh BO3MOKHOCTh HAYUUTHCSL:

- Opatb Ha ce0sl MHUIIMATUBY B OpraHU3alliid COBMECTHOTO JIEUCTBUS;

- OKa3bIBaTh MOJJIEPKKY U COJAEHCTBHE TEM, OT KOIO 3aBUCUT JOCTH)KEHHE L€ B COBMECTHOM

ACATCIIBHOCTH.

B cehepe pazeumun noznasamenvHvlx yHuGEPCANbHBIX YUEOHBIX OCUCMEUIL 00YUAIOUUTICA

1. Hayuurcs:
- IPOBOJUTH HAOTIOACHUS U DKCIIEPUMEHT O]l PYKOBOJICTBOM YUUTEIIS;

- OCHOBaM pcaindalinun HpOGKTHO'I/ICCJ'IeIIOBaTeJ'II)CKOI\/JI JACATCIIBHOCTH,

- OCYIIECTBIATh PACIIMPEHHBIH MOMCK MH(OPMAIMK C MCIIOIB30BAaHUEM PECYpCOB OMOIMOTEK U

NHurepHera.



2. [Tomy4uT BO3MOXKHOCTh HAYUYUThCS:

- CTaBUTh IPOOIJIEMY, apTYMEHTHPOBATh €€ aKTyaIbHOCTH;

- CaMOCTOATCIIbHO MPOBOAWUTL HCCICAOBAHHA HAa OCHOBC NPHUMCHCHUA MCTOJ0B Ha6JIIOIIeHI/I$I u
JKCTIEPUMEHTA;

- BBIJIBUTATh THIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTAX MPOIIECCOB;

- OPraHU30BaTh UCCIEAOBAHUE C LIEJIbIO MPOBEPKU TUIIOTE3bI;

- ACJIaTh YMO3AKJIIOYCHUSA U BBIBOABI HA OCHOBC apryMCHTAIUU.

[porpamMma BHEYpOuHO# jestensHocTH o xumun «[IpakTHdeckas XUMHSI» paccumTana Ha

ydanmxcs 9 kinaccos (34 yaca).

CoaeprxaHue nmporpaMmai.
BHEYPOUHO# HesiTespHocTH o xumun «[ [pakTHueckas xumusi»

[Iporpamma 3aHATHI COCTOUT U3 YETHIPEX Pa3/CIIOB:

1. Ocobennoctu OI'D no XxuMum.

2. IToBTOpenue u yriayOieHrue TeOPETHUECKOro MaTeprasia, MeTOANKa PelIeHUs 3aJJaHuid pa3HOTo
YPOBHSI CJIOKHOCTH.

3. BemonHenue uccnenoBarensckoi yactu OI'D (24 3ananue).

4. TecTOBBIN NPAKTUKYM.

OcHoBHOe coiep:kaHue

Pa3nen 0. Bxognoii cpe3 KUM 3a 2022-2023r. — 24
Paznen 1. Ocodennoctu OI'D nmo xumuu B 2023-24r. — 14
— Kou(UKATOP PTEMEHTOB COJIEPKAHUS

— cnernudukarus Kumor OI'D mo xumun

— uH(pOpMaIMoHHbIe pecypcsl OI'D

Paznen 2. «l[pakTryecKkass XUMHS » — TEOPETHUECKHI MaTepHall 110 HEOPraHUYECKOM XUMHUU U
MEePBOHAYAIBHBIM TPEJCTABICHUSM [0 OPTaHWYECKOW XUMHUHU, METOJMKA PEIICHHs 3aJaHui Pa3HOro
YPOBHS CIIOXKHOCTH — 234.

Crpoenue atoma. CTpoeHUE 3IEKTPOHHBIX 000JI09eK aToMOB mepBbix 20 amemenToB [ICXD

[leproanyueckuii 3aK0H U IEpUOANYECKAs CUCTEMa XUMUUeckux aneMmenToB J[.M. MenneneeBa

Crpoenne Mmonekys. XHUMHUYECKas CBA3b: KOBAJICHTHas (HEMOJIApHAs, TMOJIsSIpHAs), WOHHAs,
MeTajinyeckasl.

BasieHTHOCTH XUMUYECKUX 3JIEMEHTOB. CTENIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB.

[IpocTeie u cnoxkHbie BeniecTBa. OCHOBHBIE KJIaCChl HEOPraHUUECKUX coeinHeHni. Homenknatypa
HEOPraHUYECKUX COCAMHEHUH.

XuMmudeckasi peakius. YCIOBHs U MPU3HAKH MPOTEKAHHUS XUMUYECKUX peakluuid. XuMUYeCcKHe
YpaBHEHHUS. 3aKOH COXPAHEHUS MacChl BELLIECTB.

Knaccudukanus XUMUYECKHMX peaklUuid MO pPa3NUYHBIM TMPU3HAKAM: KOJUYECTBY M COCTaBY
WCXOJHBIX W TIOJYYCHHBIX BEIIECTB; WM3MEHEHUIO CTEMEHEW OKHUCJICHUS XHWMHUYECKHUX HIIEMEHTOB,
TIOTJIOLIEHUIO U BBIJEIICHUIO SHEPTUH.

Brruncnenue MaccoBOM 10JIM XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE.



DNEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI M aHUOHBL. DJAEKTPOIUTUYECKAS AUCCOLUAIIS KUCIIOT,
iesoyen, conei (CpeiHux)

Peakuyuu nonHoro oOMeHa M yCJIOBUS UX OCYIIECTBICHHUS.

XUMHUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XHWMHUYECKUE CBOMCTBA OCHOBAaHUM U KUCTIOT.

XuUMHUUECKUE CBOMCTBA aM(OTEPHBIX THAPOKCHIIOB.

XHUMHYECKUE CBOMCTBA COJICH (CPEIHMX)

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIUIOB: TaJOT€HOB, KHUCIOPO/Ia, CEPHI.

XUMUYeCcKUe CBOWCTBA IPOCTHIX BEIIECTB HEMETAIJIOB: a30Ta, pocdopa, yriaepoaa, KpeMHHUS

Uucteie BemecTBa U cMecu. [IpaBuiia 6e3omacHoii paboThl B MIKOIBHOU JTabopaTtopun. YenoBek B
MHpE BEIECTB.

OKHUCIUTENFHO-BOCCTAHOBUTEIbHBIC Peakii. OKHCIUTENb U BOCCTAHOBUTEb.

Boluricnenue MaccoBod JIOMM  PacTBOPEHHOTO BELIECTBA B pacTBope. BrrumcineHus 1o
XUMHUYECKOMY ypaBHEHUIO. (Ne21)

Pacuérnble 3a1aun: BEIYMCICHHE MACCOBOM 10JIM XUMUYECKOTO 3JIEMEHTA B BEILIECTBE, BEIUUCICHUS
0 XUMHYECKOMY YPaBHEHUIO C UCIIOJIB30BAHUEM MACCOBOMU JOJIHM PACTBOPEHHOTO BEIIECTBA B PACTBOPE.
(Nel5, 21)

B3aumocBsI3b pa3nuyHBIX KIACCOB HEOPTAHUYECKUX BEIIECTB. Peakiinu HOHHOTO OOMeHa.

XUMUYECKUE CBOMCTBA MPOCTHIX BEIECTB METAUIOB: IIEJIOYHBIX, IMICIOYHO3EMETbHBIX, MATHUS H
WX COCMHEHUH, jKeTie3a U ero COeAMHECHUN, alIFOMUHHUS, €r0 COSTUHEHHI.

OmnpeneneHne XapakTepa Cpeibl pacTBOPOB KHCIOT W INEJIOYEH C IMOMOIIBI0 WHIMKATOPOB.
KauectBennbie peakiiuu Ha annoHbl B pactBope (Cl, Br, I, S% S03%, SO4%, NO3 -, PO4 %, CO3 %,

Si0s %)

KauecTBeHHbIE peakliuu Ha kKaTuoHbl B pacteope (NHa4 ¥, Na*, K*, Ca?*, Mg?*, Fe?*, Fe**, AI¥*, Cu?",
Zn2+)

[Tonmyuyenue ra3oo0pa3HbIX BemlecTB. KadecTBEHHbIE pEaKIMM Ha Ta3000pa3HbIE BeLIECTBA
(KUCIIOPOI, BOJOPO/I, YIVICKUCIIBIA a3, aMMHAaK)

[lepBoHauyanbHbIE CBeAEHUS 00 OpPraHMYECKUX BEUIECTBAX: NPEIENbHBIX M HEMpeIeIbHBIX
yIiieBoiopojax (MeTaHe, 3TaHe, TUIICHE, alleTUIICHE)

[lepBoHauyanbHble CcBeleHUs 00 OpPraHMYECKHX BEIIECTBAaX: CHHpTax (MeTaHoje, JTaHoIeE,
TJIMIIEPUHE), KAPOOHOBBIX KUCIOTAX (MYypasbuHot, YKCyCHOU, CTEAPUHOBOM).

Pasmen Bkmiowaer paboOTy MO TPEHUPOBOYHBIM 3aJaHUSIM JJIsl OINpEAeNeHUS TOTOBHOCTH
IITIKOJILHUKOB K 9K3aMEHY 10 TOMY WJIM WHOMY pa3jelly C MOCISAYIONUM aHAIH30M M METOIUYCCKHMHU
PEKOMEHIALIUSIMHU.

Pa3nen 3. BeimostHenue ucciieoBareabckoit yactu OI'D (24 3aganwue). - 4 gaca

Pa3nen BriIro9aeT mpakTUUecKyro paboTy oOydaromuxcs mo 24 3aJaHuro.

Pa3gen 4. TecToBblii NPAKTHKYM. — 4 4

Bxirodaet HEMocpeICTBEHHO TECTUPOBAaHKE U paboTy ¢ OIaHKaMH OTBETOB. AHAJIN3 OLIUOOK.



TeMaTuyeckoe MNIAHUPOBaAHUE

Tema

Bcero
qacoB

[Tnanupyemsie pesynbTaTsl (YY)

Bxonnoii cpes KM 2022-
23r

2

Onpenenuts MapuipyThl, B TOM YHCII€ UHAUBHIyaJIbHbIE,
MMOBTOPEHHUSI M 3aKPEILJICHUS TEM.

Pasgen 1. OcobenHoctu
OI'D no xumuu B 2023-24r.

3naer ocobenHoctu OI'D  2022-23r., koaudukarop
AJIEMEHTOB cojiepxkanus, cneunduxanus Kumos OI'D no
XUMHH, HHOpMalmoHHbIe pecypcbl OI'D;

HAYYHUTCS WCIOJBb30BATh PA3JIMYHBIC WMCTOYHUKH IS
MOJyYeHUs XUMUYECKOH MH(OpMaIiu

Paznen 2. «[IpakTnueckas
XUMUSI»

23

Hayuutcs  ompenmenstb  Lend W 3a7a4dud
JCSATEIILHOCTH, BBIOMpATh CPEJCTBA PEATU3alUN IEIH H
NPUMEHSTh UX Ha MPAKTHUKE;

pa3ryaTh BENIECTBA Pa3HBIX KJIACCOB MPOCTHIX U
CIIOKHBIX ~ BEIIECTB, OMPENENATh UX XHUMHUYECKHE
CBOWCTBa, B TOM WYHCJIE€ M HW3YYCHHBIX OPraHUYCCKUX
BEIIIECTB;

pa3auyaTth 1O  KAa4eCTBCHHBIM
NPE/UI0KEHHBIC KATHOHBI M aHUOHBI,

OIMCHIBATh XUMHYECKHE PEaKIINU, HAOII0IaeMbIC B
X0J1e J€MOHCTPAIIMOHHOTO u 1ab0paTopHOTO
IKCIIEPHUMEHTOB.

JeNnaTh BBIBOJBI M3 PE3YJNHTATOB IMPOBEIEHHBIX
XUMHYECKHUX 3KCTICPUMEHTOB;

OOBSCHATP  TEHETHYECKYI0  CBA3b  MEXKIYy
BEIECTBAMH Pa3HBIX KJIACCOB HEOPTraHMYECKHX BEICCTB;

CocTaBmsATh CXeMy OJIIEKTPOHHOTO OanmaHca K
OKHCIIUTEIBHO-BOCCTAHOBUTEIILHBIM PEaKIvsIM,
MPaBWJIBHO PacCTaBIATh KOI(DPHUIMEHTHI HA OCHOBE
COCTaBJICHHOW CXEMBbI, OIPEACIATh OKUCIUTEIh W
BOCCTaHOBUTEJIb;

paccUuTHIBATh  MAacCCOBBIC
JJIEMEHTOB B BEIIECTBAX;

MPOU3BOJIUTH BBIYUCICHUS TI0 XUMHYECKOMY
YpaBHEHHIO C  HUCIOJB30BAHUEM  MAaCCOBOWM  JIOJIU
PacTBOPEHHOTO BEIIECTBA B PaCTBOPE.

peakuusam

JO0JIM  XHUMHYCCKHUX

Paznen 4. Brmmonnenune
HUCCIENOBATEILCKOH  YacTH
OI'D (24 3anmanue).

Hayuutcs  ompenenar uenu W 3a4a4ydd
JesTeIbHOCTH, BBIOMpPATh CPEACTBA peau3alMy LeNd U
MPUMEHSTh UX HA MIPAKTHKE;

UCIOJIb30BaTh PA3JIUYHbIE HCTOYHUKU ISl TIOJIYYECHMS
XUMHUYECKON MHPOpMAIUY;

HAy4YUTbCSl aJIEKBAaTHO HCIIOJIb30BaTh pPEUEBBIC
CpeICTBa JUISl pPEIICHUs PA3IMYHBIX KOMMYHHUKATHBHBIX
3ajady;

dbopmMupoBaHHe BBIPAXKEHHOU YCTOMYMBOM
yqe6H0-n03HaBaTean0171 MOTHUBAIlUKX W HHTCPECA K
YUEHHIO;
TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JallbHEHIIei

00pa3oBaTeNIbHON TPACKTOPHH.




000pyi0BaHHEM

Hay4uTCs paboTaTh C peaKTHBAMH U JJA0OPATOPHBIM

Pa3znen3.TecToBnlit 4 [IpaBUIBHOCTE OLIEHKH CBOHUX
HpaKTI/IKYM. BBIIIOJIHCHU U 3allaHI/II>'I TECTA,
yMeHHEe 0e301ITMO0YHO 3aMOJIHATh OJTaHKH.

BO3MOXHOCTEH MpH

Kaueﬂnapﬂo-TeMaaneCKoe IJIAHUPOBAHUEC

Tema 3angaTus

JlaTa

[Ipumeuanus

wiaH | gaxt

Bxoanoii cpes KUM 2022-23r (2 vaca)

Pa3znea 1. Oco6ennoctu OI'D no xumum B 2023-24r

. (1 gac)

Oco6ennocta OI'D 1o xumunm B 2023-24r.

KOIU(UKATOP AJIEMEHTOB coJiepkaHus, crnernudukamus Kumos
OI'> mno xumuM, JeMmoHcTparmoHHbii KHWM  2024r.,
nHhopmanroHHbIe pecypcbl OI'D;

Pasgen 2. «lloaroroska k OI'D mo xumun» (23 yaca)

Crpoenue aroma. CTpoeHHE 3JEKTPOHHBIX O0OJOYEK ATOMOB
nepBeix 20 oamementoB IICXD. Ilepuoauueckuii 3akoH U
NepuoauyYecKas  cucTemMa  Xumuueckux  snementos UL
Menpeneesa

CrpoeHne  Monekysa.  XHMMHUYECKas  CBSI3b:  KOBAJICHTHAas
(HenonsipHasi, NOJSPHASL), MOHHASA, METAJUIMYECKAsL.

BaneHTHOCTP XMMHYECKMX 2JIeMEHTOB. (CTeneHb OKHUCIIEHUs
XUMHUYECKHX 3JIEMEHTOB.

[Ipocteie u cioxHble BemecTBa. (OCHOBHBIE KJACCHhI
HEOpraHWYecKux coeauHeHui. HomeHknaTypa HEOpraHM4eCKHX
COEIMHEHH.

XuMHUecKasi peakius. Y CIoBUS M MPU3HAKU MPOTEKAHUSA
XUMUYECKUX  peakiui. XHUMHYECKHE YpaBHEHUS. 3aKOH
COXpaHEHUsI MacChl BELIECTB.

Knaccudukanuss XUMHUECKUX peaKIHUil MO pa3IudHbIM
NpPU3HAKaM: KOJIMYECTBY M COCTaBY HCXOJHBIX U TOJYYEHHBIX
BCIIECTB; H3MEHEHUIO CTENEHEW OKHUCJIEHUS XUMHUYECKUX
3JIEMEHTOB, MOTJIOLIEHUIO U BBIICICHUIO SHEPTHH.

Briuucienne MaccoBOW JOMM XUMHUYECKOIO DJIEMEHTA B
BEIIECTBE.

DNEeKTPOIUTHl U HEDNEKTPOJIUTH. KaTHOHBI M aHUOHBI.
DNeKTpoNuTHYeCKas JUCCOLUANUsl KHCIIOT, IIeIodYei, coei
(cpennux)

Peaxiu HOHHOrO 0OMEHA M YCIIOBHSI X OCYIIECTBIICHHS.

10

XUMUYECKUe CBOMCTBAa OKCUIOB: OCHOBHBIX, aM(POTEPHBIX,
KHUCJIOTHBIX.

11

XUMHYECKHE CBOMCTBAa OCHOBAHUN U KUCJIIOT.

12

XUMHUYECKUE CBOMCTBA aM(OTEPHBIX THAPOKCHJIOB.

13

XuMUYecKkue CBOMCTBa coieil (cpeaHux). BzaumMocBsizb

Pa3IUYHBIX KJIACCOB HEOPraHMYECKHX BEMICCTB. Peakimm HOHHOTO
oOMeHa. (Ne22)

10




XWUMHUYECKUE CBOMCTBA MPOCTHIX BEHIECTB HEMETAIIOB:

15 rajoreHoB, KUCIOPOIa, CEPHI.

16- XWMHYECKHUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB:

17 a3ota, Gocdopa, yraepoaa, KpeMHHUS

18 Uuctele BemecTBa U cMecH. [IpaBuna Ge3onacHoi paboOThI
B IIKOJIbHOM J1abopartopuu. YenoBek B MUpeE BEIIECTB.

19 OKuCINTENbHO-BOCCTAHOBUTEIIbHBIE peaKIuu.
OxucauTtenp U BoccTaHoBUTENb. (Nel4, 20)

20 Brruncnenue MaccoBoi JJ0JIM pacTBOPEHHOTO BEILECTBA B
pacTBope. Briuucienus no XuMu4eckoMy ypaBHeHHO. (Ne21)

21 PacuérHple 3amaun:  BBIYKMCIEHME  MAacCOBOM  JIOJIH
XMMHYECKOTO  JJIEMEHTa B  BEIECTBE, BBIYUCIEHUS  IIO
XMMHAYECKOMY YPaBHEHHIO C HCIIOJIb30BAaHUEM MAacCOBOW 10U
pacTBOpEHHOrO BeniecTBa B pacTBope. (Nel5, 21)

22 XUMHUYECKHE CBOWCTBA NPOCTBIX BEIECTB METAJJIOB:
HIEJIOYHBIX, MIEIOYHO3EMENbHbIX, MarHusi ¥ HMX COEJIUHEHUH,
KeJe3a M €ro COeAMHEHHH, aIFOMUHUS, €r0 COSIUHEHHIA.

23- Omnpenenenue xapakTepa Cpeabl pPacTBOPOB KHUCIOT U

24 LIEJI0YEN ¢ MOMOIIBI0 UHAUKATOPOB. KauecTBEHHbIE peaklMU Ha
annoHsl B pacteope (Cl, Br, I, S%, SO3%, SO4%, NO3 ", PO4 ¥, COs
2 Si03 %)

KauectBennsie peakuuu Ha katnoHsl B pactBope (NH4 ™,

Na*, K*, Ca?*, Mg?*, Fe?*, Fe3*, AI**, Cu?*, Zn?").
25- [Tonyuenne ra3000pa3HbIX BemiecTB. KadecTBeHHBIE
26 peakuuMu Ha Ta3000pa3HbIe BeEIIeCcTBa (KUCIOPOA, BOJOPO,

YTJIEKUCIBIN Ta3, aMMHUAK)

Pa3nen 4. BeinosiHenne uccienoBarTebekoit yactu OI'D (24 3aganue). (4 yaca)
27-
28- | OTpaboTKa HaBBIKOB MPOBEICHHS MPAKTUICCKON YaCTH
29-
30
Pa3jnen 5. TecToBblii npakTHKYM. (4 yaca)
31 -
32 | ImarHoctuueckas pabora. AHAJIN3 OIIUOOK.
33-
34 Juarnoctuueckas pabota. AHaJIM3 OMHOOK.

11



Jlureparypa:

1.Jo6portun JI.}O., KaBepuna A.A., T'onuapyk O.}O. T'ocymapcTBeHHass HWTOroBasi aTTeCTallUs

BBIITYCKHHUKOB 9 Kitacca B HoBor popme. Xumus. 2023. — M.: «MaTennext-Lentp», 2023.

2.Kopomenko A.C. TMMA 2011. Xumus. 9 kiacc. ['ocynapcTBeHHass UTOroBasi arrecranus (B HOBOU

¢dopme). Tumossie TecToBBIC 3aaanus. — M.: 3matenbeTBo «Dk3amen», 2023.

3.HoBommuckuit .M. Tunsl XUMH4eCKHX 3a7a4 U cocoObl ux pemenus. 8-11 knacc: Yue6Hoe nocodue

st o6meoOpaszoBaTenbHbIX yupexaeHuid. — M.: OO0 «M3narensctBo Onukey, 2006.

4. 111amoBa M.O. Yuumcs pemaTh pacu€THBIC 3aa4H 110 XMMHUH: TEXHOJIOTHS U QJITOPUTMBI perieHust. — M.:

[konsHas npecca, 2003.

12



