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Pabouasi yueOnasi nporpamma
110 BHEYPOYHOIi 1esiTeIbHOCTH
«Kyp4aToBcKnii KOMIOHEHT» MOAYJILHBIN MeKANCHUIINHAPHBIH KypC
«B Mupe xumumn»
9 kaace

OcHoBHOrO 00111€T0 00pa30BaHMS
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[Iporpamma pa3paboTaHa Ha OCHOBE CIEIYIOIUX HOPMATUBHBIX JOKYMEHTOB:

1. ®epepanbubiii 3akoH Ne273 @3 ot 29.12.2012 r. «O6 obpazoBanuu B Poccuiickoit
Denepauuny;

2. OenepalbHBI TOCYIAapCTBEHHBIH 00pa3oBaTEIbHBI CTAaHAAPT OCHOBHOTO OOIIEro
o0pa3oBaHUs, YTBEpKIEHHBIH TpUKazoM MuHuCTepcTBa 00pa3oBaHUs W HAYKH
Poccutickoit ®eneparuu ot 17 nexadps 2010 r. Ne 1897;

3. Ilpenmernas nunus yueOHukoB ['puropsesa JI.B. BueypouHnas nesreabHOCTb
HIKOJILHUKOB. MeTonueckuii KOHCTpyKTop: mocobue st yuurens / Jl. B. I'puropses,

I1. B. CrenanoB. — M.: IIpocsemenue, 2011. — 223 ¢;

CocraButesb MPOrpamMMBI:

benozy6 Enena BacunneBna,

YUUTENb XUMUH BBICHICH KaTeropuu

MBOY «Huxneropckas uikomna-nuiei No 1

nrt. Hwkaeropckuii, 2024 T



IlosicHuTeILHAA 3aIMCKA

[Iporpamma BHEYpOUHOU AEATEIBHOCTH IO XUMUU «KypyaTOBCKUI KOMITOHEHT» MOAYJIbHBIN
MEXIUCUUIUTMHAPHBIN Kypc «B Mupe xumumn» paccuutaHa Ha ydamuxes 9 kinaccos (34 yaca), 1 yac
B Hezemo. JlanHas mporpaMmMa pa3paborana 1t odydaromuxcs 9 kimacca (Kak Kiaccea,
oOyuatomerocs no nporpammaM @I'OC OOO0) na 2024- 2025 yueOHbIif 101, BBIOPABIIUX MPEAMET
XUMHH JUTS ciavd dk3ameHa B popme OI'D u muiaHUpyIONyX B JaIbHEHIIIEM H3yYeHHEe XUMUU Ha
npoUILHOM YpOBHE.

ILleny 0annozo Kypca — moAroTOBKa U MOAJIEPAKKA BHITYCKHUKOB 9 Kilacca MIKOJIbI, TOMOIIb B
MIPEO/I0JIEHUU KOTHUTUBHBIX, TMYHOCTHBIX U MPOLIECCYATbHBIX TPYJAHOCTEN B IEPUO]I TOATOTOBKU K
JK3aMEHY.

Pe3ynbpraTomM COBMECTHOM JIeATENBHOCTH O0yJarouxcs 9 kiiacca u rnegarora OyayT sBISTbCS
pe3yabTaThl MPOOHOTO TECTHPOBAHUS, @ B KOHEUHOM MTOT€ — UTOTOBAs aTTeCTaHs 00yJaromuXcs 1Mo
MpeAMETY XUMHUS.

B cooTtBercTBUU ¢ TpeboBaHusAMU PeepaibHOr0 TOCYJapCTBEHHOTO 00pa30BaTeIbLHOrO
CTaHJapTa OCHOBHOTO 00I11er0 00pa30BaHus BO3ZHUKIIA HEOOXOAMMOCTb B pa3paboTKe MPOrpaMMbl
BHEYPOUYHOU JCSITCIPHOCTHU, TTO3BOJISIONICH PACIIMPUTD U YTIyOUTHh CBOM 3HAHUS 1O XUMHH,
c(hopMHUPOBATH HABBIKU MCCIIEIOBATEIBCKON JEATEIHHOCTH.

AKmyansnocms IPOrpaMMbl CBsI3aHa ¢ BO3MOXXHOCTBIO 00Yy4YaroIerocs BbIOpaThb
poUIBHBINA IpeaMeT 00yYeHHs B CTapIIMX KjIaccax WM U3MEHHUTH CBOM BbIOOp. DK3aMeH 110
XUMHH TpeOyeT 0T 00y4aronixcs MHOTUX 3HAHUH U IOHSTUN HE TOJBKO B 00JIACTH HEOPraHUYECKOU
XUMHUH, HO U OPTaHUYECKOW XUMHUU; BIIAJIETh TPAKTUYECCKUMH HABBIKAMHU U YMETh MPUMEHSThH UX B
JIpYroil cuTyaluu. 3aHsATUS 110 BHEYPOUHOU AeATEIbHOCTH «MUp XUMUN» NPETHA3ZHAUYEHBI JJIs
TEOPETUYECKON U MPAKTUYECKOW ITOMOIIM B IIOArOTOBKE K ['0CyAapCTBEHHOM UTOMOBOM aTTECTALlAH.
3aHATHS OPUEHTUPOBAHBI HA TOBTOPEHHUE, CUCTEMATH3AIUIO U YIITyOJIeHHOE U3YYeHHE Kypca XUMHH
OCHOBHOI IIKOJTBI, a TAKXKE€ Ha MOATOTOBKY oOydaromuxcs 9-x kiaccos k OI'D u oOyyaromuxcs,
KOTOpBIE€ BRIOMPAIOT XUMHUIO JIJIS NajbHeIIero ooyueHus B npoduie. 3aHsITHs 110 Iporpamme
BHEYPOUHOH J1eATenbHOCTH «MUp XUMUU» OMOTYT peain30BaTh 00y4aroUIMMCs POEKTHI MO
BBEIOpAHHBIM TEMaM.

HoBu3HOI TaHHOW MpOrpaMMBbl SIBIISIETCS TO, YTO B OCHOBE JIEKHUT CUCTEMHO-
JEeSATEIbHOCTHBIN MOJXO0M, KOTOPBIHA CO3a€T OCHOBY ISl CAMOCTOSATEIBHOTO YCIIEIIHOTO YCBOCHUS
00y4aroIMMuUCs HOBBIX 3HAHUW, YMEHUN, KOMIIETEHLIUN, BUAOB U CIOCOOOB AESITENbHOCTU U
o0ecreunBaeT COOTBETCTBUE ACATEILHOCTH 00YUAOIUXCS UX BO3PACTY U WHANBUAYATHHBIM
0COOEHHOCTSIM. DMOLIMOHAJIHOE MEPEKUBAHKE MTPOLIECCa OTKPBITHS SBIISETCS OCHOBOM MOTHBAIMH K
3HaHUSM, CTUMYJIATOPOM CAMOW YMCTBEHHOM JEATEIBHOCTH B IOCTUKEHUU 1EJIeH IMYHOCTHOTO,
COLIMAJIbHOTO U NTO3HABATENIbHOTO Pa3BUTHSI 00YJarOIIUXCS.

[Tporpamma pazpaboTana Ha OCHOBE CIIEIYIOIIUX HOPMATUBHBIX JTOKYMEHTOB:

— denepanpubiii 3aKk0H Ne 273-D3 ot 29.12.2012 1. «O6 ob6pazoBanuu B Poccuiickoit
denepauuny;

— denepabHBIN TOCYIAPCTBEHHBIN 00pa30BaTeIbHBIN CTAaHAAPT OCHOBHOTO OOIIETO
oOpa3oBaHwsl,

— TpeOoBaHus K OCHALIEHUIO 00Pa30BaTEIBLHOTO MPOIlecca B COOTBETCTBUU C
coJiep KaTeIbHBIM HANlOJTHEHNUEM YUYeOHBIX IPEIMETOB (peIepalbHOTO KOMIIOHEHTA
rocy/1apCTBEHHOI'0 00pa30BaTeNIbHOTO CTaHIapTa, YTBEPXKIEHHBIH MPHUKa3oM MUHHCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepammu ot 04.12.2010 1. Ne986;

— CanlluH, 2.4.2.2821-10 «CanutapHoO - STIUIEMUOJIOTHIECKHE TPEOOBAHHS K YCIOBUSIM H
opraHu3zanuu o0yueHus B 0011e00pa30BaTeIbHbBIX YUPEKICHHUIX, YTBEPKICHHBIEC TTOCTAHOBICHUEM
I'maBHOrO rocysapctBeHHoro canutapaoro Bpaya P® ot 29.12.2010r. No189».

3aHATUS IPOBOAATCS UHAUBUAYAIbHBIE U TPYIIIOBHIE.

Lenv npocpammewr:

— [IOATOTOBKA U MOJAJEPKKA BBITYCKHUKOB 9 Kjlacca IIKOJIbI, TIOMOLIb B IIPEOI0JIEHUN
KOTHUTHUBHBIX, INYHOCTHBIX U MPOLECCYAIbHBIX TPYAHOCTEN B IEPUOJ MOATOTOBKH K SK3aMEHY.



3aoauu npozpammul BHEYPOUHOU I€ATEIHHOCTH IO XUMUU:

— OCBOCHHE BaXHEHIINX 3HAHUI 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHUH, XUMHUYECKON
CHUMBOJIUKCE,

— OBJIaJICHUE YMEHUSIMHU HAOII0/IaTh XUMUYECKUE SIBJICHUS, TPOBOAUTH XUMHUECKUIA
HKCIEPUMEHT, IIPOBOJUTH PACUYETHI HA OCHOBE XUMHUYECKUX (DOPMYIT BEIIECTB U ypaBHEHU I
XUMHYECKHUX PEaKIIHii;

— pa3BUTHE NTO3HABATEIILHBIX HHTEPECOB U MHTEUICKTYaJbHBIX CIIOCOOHOCTEN B MPOIIECCE
MIPOBEJICHUSI XUMUYECKOTO SKCIIEPUMEHTA, CAMOCTOSTEIILHOTO IPUOOpETEHHS 3HAHHI B
COOTBETCTBUH C BOSHUKAOITUMU KN3HCHHBIMU HOTp€6HOCT$[MI/I;

— BOCIIUTAaHHE OTHOILIEHHS K XUMHUU KaK K OJHOMY U3 PyHIaMEHTAIbHBIX KOMIIOHEHTOB
€CTECTBO3HAHHUS U AJIEMEHTY O0II€4eI0BEUECKON KYJIbTYpPbl; IPUMEHEHHUE MOTYYEHHbIX 3HAHUH U
YMEHHUI JUIS UCTIOJIb30BAHUS B HECTaHAaPTHON CUTYaIUH.

Ilnanupyembie pe3yJibTAThI OCBOCHHA Kypca

Ha 3anatusax BHEYypouHOIi nesTenbHOCTH Kyp4aToBCKU KOMIIOHEHT» MOAYIbHBIN
MEXTUCIUTUTMHAPHBIA Kype «B Mupe Xumumm» 00ydaromuecs JOMOJHAT CBOM 3HAHMS 10 XUMUH,
MIOBBICAT CBOM YPOBEHb TEOPETHUUECKON U IKCIIEPUMEHTAIBHOMN MOATOTOBKU. 3aHATHS MPU3BaHbI
MPOOYIUTH Y yUAIIMXCS UHTEPEC K XUMHUSCKON HayKH, CTUMYJIHPOBATh JalIbHEHIIICe U3YICHUE
XUMHUH. XUMUYEeCKUE 3HaHU, chopMUpOBaHHBIC HA BHEYPOUHBIX 3aHATHUSIX, TOMOTYT 00y4YarOTUMCS
B ITOJIFOTOBKE K 9K3aMEHY 110 XUMHUH ¥ B TAJTBHEHUIIIEM OCO3HAHHO BBHIOpATh HAIPABIICHHE
npopUILHOTO 00yUYeHHUS.

Ilpeomemmnvimu pe3yabTaTaMi OCBOSHHMSI IPOTPaMMBbI SIBJISIFOTCS:

- B IO3HABaTEIbHOMU c(epe: OMUCHIBATH JEMOHCTPALIMOHHBIE U CAMOCTOATEIHLHO MIPOBEICHHBIC
9KCIIEPUMEHTHI, HCITONIB3YS JUISI TOTO PYCCKHH SI3BIK H SI3BIK XUMUH; HAOIIOAATh IEMOHCTPUPYEMBIS
Y CaMOCTOSITENTLHO MPOBOIUMBIE OTIBITHI, XUMHUYECKHE PEAKITNH, TPOTEKAIOIINE B IPUPOJIE U B OBITY;
- B [ICHHOCTHO-OPUEHTAIIMOHHOU c(epe: CTPOUTH CBOE IMTOBEJACHHUE B COOTBETCTBUH C MPUHITUTIAMHU
OepeXKHOTO OTHOIICHUS K IPUPOJIE;

- B TPYZIOBOH cepe: TNIaHUPOBATh M OCYIIECTBISITh CAMOCTOSATEIEHYIO paboTy 110 TIOBTOPEHHIO U
OCBOEHUIO TEOPETUYECKON YacTH, MIIAHUPOBAThH U MPOBOIUTH XUMUYECKUHN IKCTICPUMEHT;
WCIIOJIb30BaTh BEIIECTBA B COOTBETCTBUH C MIX MIPEIHA3HAYCHUEM U CBONCTBAMH,

- B c(hepe Oe30macHOCTH KUZHEACATEILHOCTH: OKa3bIBaTh MEPBYIO TOMOIIb MPU OTPABJICHUSX,
0)KOTax M JPYTHX TPaBMax, CBSI3aHHBIX C BEIISCTBAMH H JIJAOOPATOPHBIM 000PYIOBAHUEM.

JIuunocmuvimu pe3ynbTaTaMu SIBISIFOTCS:

- B [ICHHOCTHO-OPUEHTAIIMOHHON c()epe — IyBCTBO TOPJOCTH 32 POCCUHCKYIO HAYKY, OTHOIIIEHUE K
TPYAY, IeNeYyCTPEMIICHHOCTh, CAMOKOHTPOIIb U CAMOOIICHKA;

- B TpyI0BOH c(hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY MalibHEHIIIel 00pa3oBaTeIbHON
TPAeKTOPUH;

- B TIO3HABATEILHOU cdepe: MOTHBAIUS YUCHHsI, YMEHUE YIIPABJISTH CBOCH MO3HABATEIHLHOM
JeSTEIILHOCTH.

Memanpeomemnvimu pe3ynbTaTaMu SBISIOTCS:

- BIIQJICHUE YHUBEPCATHHBIMU €CTECTBEHHO-HAYYHBIMU CIIOCOOAMH JISSTEIILHOCTH: HAOTIOICHHE,
U3MEpeHHe, SKCIIEPUMEHT, yueOHOEe UCCIIEJOBAHMUE;

- YMEHHUE TeHEPUPOBATh UJIEH, ONIPEIEISITh CPEICTBA, HEOOXOIUMBIC JIS UX PeaIU3allH;

- YMEHHE ONpPEeeNsITh LeTH U 3a/1a4M J1eATeIbHOCTH, BBIOMPATh CPEICTBA pealn3alluu LeTu 1
MIPUMEHSITh UX HA MPAKTHKE;

- HCIIOJIb30BATh Pa3IMYHbIe HCTOYHUKHU JUIS MOJIyYE€HUsI XUMHUUECKON HHPOpMAIIUH.

OcBoeHMe MporpaMMbl BHEYPOUHOM JESITEIBHOCTH 00YUJaOIIUMUCS TTO3BOJIUT ITOYYUTh CIICIYIOIIUE
pe3yJIbTaThI:
B cgepe pazsumus nuunocmublx YHUBEPCANbHBIX YUEOHBIX OCUCMBULL 8 PAMKAX.



1. KorHuUTHBHOTO KOMITIOHEHTa OyIyT C(HOPMHUPOBAHBI:
— OCHOBBI COITUAIBHO-KPUTHUYECKOTO MBIIIUICHUS, OPUEHTAILIUS B OCOOEHHOCTSX COIUATBHBIX
OTHOIIICHUN ¥ B3aMMOACHCTBU;
— HKOJIOTHYECKOE CO3HAHUE, IPU3HAHNUE BHICOKON IIEHHOCTH KM3HHU BO BCEX €€ MPOSBICHUSX; IPABUI
MOBE/ICHUS B YPE3BBIYANHBIX CHTYAITHIX.

2. 1leHHOCTHOTO ¥ AMOLIMOHAIILHOTO KOMIIOHEHTOB OyIeT chopmupoBaHa:
— MOTPEOHOCTh B CAMOBBIPAKEHUU M CAMOPEaTH3aI[iH, COIUAILHOM TPU3HAHUU.

3. JleATenbHOCTHOTO KOMIIOHEHTA OyayT C(hOPMUPOBAHBIL:
— YMCHHE BECTH JUAJIOT Ha OCHOBE PAaBHOMPABHBIX OTHOIICHHUNA U B3AUMHOTO YBa)KCHUS U TIPUHSATHUS;
— YCTONYMBBIN O3HABATENbHBII HHTEPEC U CTAHOBIEHUE CMBICIIO00pa3yomiel QyHKIuu
MMO3HABATEIIBHOTO MOTHBA;
— FOTOBHOCTB BBIOOpA MPOPUIBLHOTO 0Opa30BaHMUSI.

4. OGyyarouuiics MOIy4YUTh BO3MOXHOCTD AJis1 (DOPMUPOBAHMUS:

— BBIP@KEHHOW yCTONYMBOW yueOHO-II03HABATEILHON MOTHBALIUY U UHTEPECA K YUCHHUIO;

— TOTOBHOCTH K CaMOOOPa30BaHUIO U CAMOBOCITUTAHHIO.
B cghepe pazeumus pecynamugnvix ynusepcanbHulx yueOHbX Oeliucmsuti 00y4arouuiics
1. Hayuwurcs:
— IeNIenoJIaraHuio, BKIIF0Yast MOCTAaHOBKY HOBBIX IIeJIeH, TpeoOpa3oBaHue MPAKTHUECKON 3a7a9d B
MO3HABATENbHYIO;
— CaMOCTOSITENIbHO aHAJIM3UPOBATh YCIOBHSI JOCTH)KEHUS IIETTH Ha OCHOBE y4eTa BBIJICIICHHBIX
YUUTEJIEM OPUEHTUPOB JCHCTBHS B HOBOM Y4eOHOM MaTepHae;
— IJTAHUPOBATH ITYTH JIOCTHIKEHUS TICIICH.
2. Tloay4uTh BO3MOXKHOCTb HAyYUTHCS:
— CaMOCTOSITEIIFHO CTABUTH HOBBIE YUCOHBIC LIENIH U 33/1a4H;
— MY IJIAHUPOBAHUU JTOCTHKEHUS IIeJIel CAMOCTOSITENIbHO U aJIeKBATHO YYUTHIBAThH YCIOBUS U
CpeACTBa X AOCTHIKEHHUS.
B cpepe pazeumusn KoMMyHUKAMUBHBIX YHUBEPCATLHBIX Y4EOHbIX 0eticmeuli 00yYaouuiics
1. Hayuwurcs:
— aJICKBaTHO KCIIOJIb30BATh PeUb LIS IJIAHUPOBAHUS U PETYIIAIIMU CBOCH IESATEIHHOCTH;
— aJICKBAaTHO HCITOJIb30BATh PEUEBHIC CPEACTBA JUIsl PEIICHUS Pa3IMYHBIX KOMMYHUKATHBHBIX 3a/1a4;
BIIQJIETh YCTHOM M MUCbMEHHOM peYbi0; CTPOUTHh MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3HIBAHUE;
— OpPTraHU30BBIBATH M IUTAHUPOBATH YUEOHOE COTPYIHUYECTBO C YIUTEIEM U CBEPCTHUKAMMU;
— UHTETPUPOBATHCS B TPYIIY CBEPCTHUKOB U CTPOUTH MPOTYKTUBHOE B3aMOJICHCTBUE CO
CBEPCTHUKAMH U B3POCIIBIMH.
2. Tlomy4uTh BO3MOXKHOCTb HAyYUTHCS:
— Opath Ha ceOsT MHUITMATHRY B OpPTraHW3aI[Ud COBMECTHOTO JICHCTBUS;
— OKa3bIBaTh MOJIEPKKY U COJCHCTBUE TEM, OT KOT'O 3aBUCHUT JOCTH)KEHHUE L[EJIM B COBMECTHOM
JeSITEIbHOCTH.
B cghepe pazeumus nosnasamenvhvix YHUBEPCATLHBIX YHEOHBIX OelicmBULl 00YYaAIOWULLCS
1. Hayuurcs:
— OCHOBaM peajH3alii IPOEKTHO-MCCIIeI0BATEIbCKON IEATEIIbHOCTH;
— MPOBOAUTH HAOMIOCHUS U DKCIEPUMEHT T0JT PYKOBOJICTBOM YUHTEIIS;
— OCYIIECTBIIATh PACIIUPEHHBIN MOUCK WH(OPMAIIMHU C HCIIOIB30BAHIEM PECYPCOB OMOIUOTEK U
HNuTtepnera.
2. Tlomy4uT BO3MOXHOCTh HAYYUTHCSI:
— CTaBUTH NpoOIIeMy, apTyMEHTUPOBATh €€ aKTYaJIbHOCTb;
— CaMOCTOSITENILHO MTPOBOIUTH UCCIICAOBAHUS Ha OCHOBE MTPUMEHEHHSI METO/I0B HAOIIOACHUS U
JKCIIEPUMEHTA;
— BBIJIBUTATh THIIOTE3bI O CBA3SX M 3aKOHOMEPHOCTSIX MPOIIECCOB;
— OpraHu30BaTh UCCIEI0BAHUE C LIEIbI0 TPOBEPKU TUIIOTE3HI;
— JenaTh yMO3aKJIIOUYEeHHUS M BHIBOJBI HA OCHOBE apTyMEHTAIUH.



Coaep:xanue nporpaMmmbl
[Iporpamma 3aHATHII COCTOUT U3 YETHIPEX pa3/IEIOB:
1. Ocobennoctu OI'D o XuMuwm.
2. HOBTOpeHI/Ie n YFHY6HCHI/IC TCOPCTUYCCKOI'O MaTCpurajla, MCTOAUKA PCIHICHHA Sal[aHI/Iﬁ
Pa3HOTO YPOBHS CJI0KHOCTH.
3. TecroBblii MPaKTUKYM.
4. BrINoJHEHNE MPOEKTHO-UCCIIEAOBATENLCKUX PadoT.

OcHognoe codepocanue

Pasnen 0. Bxonnoii cpe3 KUM 3a 2024 1. — 2 4

Pa3nea 1. Ocobennoctu OI'D o xumuu B 2024 1. — 14

— KoAu(UKATOP SIEMEHTOB COJIEPKaHUS

— cnenudukanus Kumos OI'D o xumun

— uHpopmarmonHsie pecypes OI'D

Paspen 2. «Mup XUMHUN» — TEOPETUYECKHUI MAaTepUal 110 HEOPTAaHUYECKOW XUMUHN 1
MepBOHAYAIIbHBIE MTPEICTABICHHS TI0 OPraHUUECKOW XUMUHU, METO/IMKA PEILICHUs 3aJaHUi Pa3HOTO
YPOBHSI CJIOKHOCTH — 24 4.

Crtpoenue atoma. CTpoeHHE AIEKTPOHHBIX 000JI09€K aTOMOB 1epBbIX 20 anementoB [ICXD
[leproanueckuii 3aK0H U NEPUOANYECKAs CUCTEMA XUMUUeckux aneMeHToB J[.M1. Menneneesa
Crpoenue Mosekysl. XuMHY€ecKasl CBsI3b: KOBaJICHTHAs (HEMOJspHAs, OJspHasi), MOHHAs,
MeTajlIn4eckas. BaleHTHOCTh XMMUUYECKUX 3J1IeMEHTOB. CTENEeHb OKUCIIEHUS XUMUUECKUX
aneMeHToB. [IpocThie u cioxHbie BeulecTBa. OCHOBHBIE KJIACChl HEOPIAHUYECKUX COCTUHEHUM.
Homenknarypa HEOpraHMueCKux COEAUHEHUH.

X¥UMHUYECKas peakuus. Y CJI0BUS U IPU3HAKY POTEKAHUS XUMUYECKUX PeakIUi. X UMUYECKUE
YPaBHEHUs. 3aKOH COXPaHEHUsI MacChl BELIECTB.

Knaccudukanys XuMHUECKUX peaklMii 10 pa3INYHbIM PU3HAKAM: KOJMYECTBY U COCTaBY
HCXOJHBIX U ITOJIyYEHHBIX BELIECTB; U3MEHEHHIO CTEIIEHEN OKUCIIEHUS XUMUUYECKUX IJIEMEHTOB,
MOTJIOLIEHUIO U BBIJICJIEHUIO SHEPTUH.

Brruncnenue MaccoBoil 10J11 XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

DNEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI M aHHOHBI. DIEKTPOIUTHYECKAs JUCCOLUAIUS KUCTIOT,
enoyuei, comei (CpeTHux)

Peakunu noHHOTO 0OMEHA M YCJIOBUS UX OCYLIECTBIICHUS.

XUMHUYECKHE CBONCTBA OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCIIOT.

XuMHUYecKue cBOMCTBAa aM(pOTEPHBIX THAPOKCHIIOB.

XUMUYecKHe CBOMCTBA COJieH (CpeIHUX )

XHUMHYECKHE CBOWCTBA TPOCTHIX BEIIECTB HEMETAIIJIOB: FAJIOI€HOB, KUCIOPO/a, CEPHI.
XUMUYeCcKHEe CBOMCTBA IPOCTHIX BEIIECTB HEMETAIIIOB: a30Ta, Gpocdopa, yriepoaa, KpeMHHS
Uuctele BemecTBa U cMecu. [IpaBuia 6e3omacHoi paboThl B IKOJILHOM Taboparopun. YeaoBek B
MUPE BEIECTB.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PeakMKi. OKUCIUTENb U BOCCTAHOBUTEIb. Bhluncienue
MaccOBOM J0JIM pacCTBOPEHHOTO BEIIECTBA B pacTBOpE. BhIunciaeHus Mo XMMHYECKOMY YPaBHEHUIO.
PacuérHble 3a1aun: BEIUMCIEHHE MAaCCOBOM JOJIM XUMUYECKOTO 3JIEMEHTA B BELLIECTBE, BHIYMCICHUS
110 XUMHUYECKOMY YPaBHEHHIO C HCIIOJIb30BAHUEM MAacCOBOM JOJH PAaCTBOPEHHOTO BEIIECTBA B
pacTBope.

B3anumocBsI3b pa3InyHbIX KJIACCOB HEOPraHWYECKUX BelecTB. Peakiy noHHOro oOMeHa.
XHUMHUYECKHE CBOWCTBA ITPOCTHIX BEIIECTB METAIJIOB: IIEJI0YHBIX, IEJTOYHO3EMEIbHBIX, MATHUS U UX
COEMHEHM, J)KeJie3a U €ro COCIMHEHN, AIFOMUHHUS, €r0 coequHeHni. OnpeeneHue xapakrepa
CpeIbl paCTBOPOB KHUCIIOT U LIEJIOUE C IOMOILBIO MHIMKATOpOB. KauecTBEHHbIE peakliii Ha AHUOHBI
B pactope (CI', Br, I', S, SO3%, SO4%, NO*, PO4%*, CO3%, Si03?%)

KauecTBeHHEIE peakIny Ha KaTHOHKI B pactBope (NH4*, Na*, K*, Ca?*, Mg?*, Fe?*, Fe®*, AP¥*, Cu?",
Zn2+)



[Torydenune ra3000pa3HbIX BemiecTB. KauecTBEHHBIE peakiiny Ha ra3000pa3HbIe BEIIeCTBA
(KUCIIOpO1, BOAOPOI, YIIICKUCIIBII ra3, aMMHUAK)

[TepBoHavaNbHBIC CBEICHUS 00 OPraHMYECKUX BEIIECTBAX: MPEACIbHBIX U HETPEACIbHBIX
yIJIEBOOPOIax (METaHe, 3TaHe, ATHIICHE, allCTUIICHE)

[TepBoHavaNIbHBIE CBEICHUS 00 OPraHMYECKUX BEIIECTBAX: CIIUPTaX (METaHOIE, dTAHOJIE,
TIIMIEPUHE), KApOOHOBBIX KHCIOTaX (MypaBbUHOU, YKCYCHOM, CTEAPHHOBOM).

buonorndecku BayKHBIC BEMIECTBA: OCIIKH, JKUPBI, YTIICBOJIBI.

Paznen BkimtouyaeT paboTy MO TPEHUPOBOYHBIM 3aJaHUSIM ISl OTIPEICIICHUS] TOTOBHOCTH LIKOJLHUKOB
K 9K3aMEHY 110 TOMY WJIH HHOMY Pa3/ielly ¢ MOCIEAYIONUM aHAJTU30M U METOAHYSCKUMU
PEKOMEHIAIIUSMHU.

JLO. Ne 1

«OrpeiesieHUe KUCIIOT U HIEI0YEH ¢ TOMOIIBIO HHIUKATOPOBY,

JILO. Ne 2

«KauecTBenHble peakiiuu Ha aHuoHbI B pactBope (CI, Br, I, S?%, S03%, SO4%, NO3- PO, %, CO3 %,
SiOs %),

JLLO. Ne 3

«KauecTBeHHBIE peakIny Ha KaTHOHHI B pactBope (NH4 ¥, Na*, K+, Ca?+, Mg?+, Fe?*, Fe3*, AP,
Cu?*, Zn*)».

Pa3nea 3. TecToBblif TpakTUKYyM. — 4 4

Bxurodaet HemocpencTBEHHO TECTUPOBAHUE U padOTy ¢ OJIaHKaMH OTBETOB.

Pa3nea 4. BrinonHeHrne npoeKTHO-UCCIIEI0BAaTENbCKUX padoT. — 34

Pa3nen Bxirogyaer paboTy oOydaromuxcst Mo BEBIOPAHHBIM TeMaM MPOEKTa M0 XUMUHU, KOHCYJIbTAllUN
YAUTEISL.

TemaTn4ueckoe IJIAHUPOBAHHUE BHeypO‘lHOﬁ ACATCJIBHOCTH ¢ YKA3aHUEM 1aCOB,
OTBOAUMMBbBIX HA OCBOCHHC KaHCJIOﬁ TEMBbI

Ne Ha3BaHnue Tembl JL.O. | KounuecTBo
n/n 4acoB

1. | Bxognoii cpes KUM 2024 r. 2

2. | Paznen 1. Ocobennoctu OI'D no xumun B 2024 . 1

3. | Paznmen 2. «Mup XUMHUN» — TEOPETUUYECKUI MaTepual 1o 3 24

HeOpFaHI/IV—IeCKOI\/'I XUMHHU U IICPBOHAYATIBHBIC TPCACTABICHUA
10 OpFaHI/I‘{CCKOﬁ XUMHHU, MCTOONKA PCIICHUA BaﬂaHI/Iﬁ
Pa3HOTI'O YPOBHSA CJIOKHOCTHU

4. | Paznen 3. TecToBbIl NPAKTUKYM 4
5. Paznen 4. BeimosmHeHne MPOEKTHO-UCCIICIOBATEIBCKUX PabOT 3
Hroro 3 34
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