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INOACHUTEJIBHASA 3ATINCKA

Jannast mporpaMma pa3zpaboTaHa Ha OCHOBE CJIEAYIOUINX JOKYMEHTOB:

HopmaTuBHO-npaBoBasi 0CHOBA:

[Tpuka3z Munnpocsemeans Poccun ot 18.07.2022 Ne 569 "O BHeceHun u3MeHeHU# B (herepayibHBIN
rOCy/IapCTBEHHBIH 00pa30BaTENbHBIN CTaHAAPT HAYAJIBHOTO OOLIero oOpa3oBaHMs, YTBEP>KICHHBIN
npukazoM Munucrepcrsa npocsenienus Poccutickoit @enepanunu ot 31 mas 2021 r. Ne 286"

[Ipukaz MunnpocBemenus Poccun ot 31.05.2021 Ne 286 "O6 yrBepxkacHUU ¢eaepaaIbHOTO
rocy/IapcTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 00111ero oopazoBaHus"

[Ipuka3 MunoOpuayku Poccum ot 06.10.2009 Ne 373 "OO yTBepkAE€HMHM U BBEACHHUU B JIEHCTBUE
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTeNIbHOTO CTaHJapTa OCHOBHOTO 00111ero oopazoBaHus"
[Mpukaz Munobpuayku Poccum Ne 845, Munmpocsemenuss Poccum Ne 369 or 30.07.2020 "O6
yrBepxaeHun llopsaka 3auera opraHu3anuei, OCYLIECTBIAIOMIEH 00pa30BaTENbHYIO J1€ATEIbHOCTD,
pe3yabTATOB OCBOEHUS OOYYaIOUIMMHUCS YIEOHBIX MPEIMETOB, KYPCOB, JUCUUIUIMH (MOIYJEH), IPaKTHKH,
JOTIOTHUTEILHBIX ~ O0pa30BaTelIbHBIX MpPOTpaMM B JPYTUX  OPraHU3alMsSX, OCYIIECTBISIOUINX
00pa3oBaTeNbHYIO EATeIbHOCTD"

[Tucemo MunucrepcTBa mnpocsenieHuss Poccuiickoii ®eneparuu ot 05.07.2022 Ne TB-1290/03 "O
HaIpaBJICHUU METOAMYECKUX PEKOMEHIaun"

[Tucemo Munnpocsemenus Poccun ot 17.06.2022 r. Ne 03-871 "OO6 opranuzanuu 3austuil "Pa3roBopsl o
BaKHOM"

[Tucemo MunncTeperBa npocBemenus Poccuiickoit ®enepammu ot 07.05.2020 Ne Bb-976/04 "O
peaiM3aliii  KypcOB  BHEYPOUHOH  JI€ATENbHOCTH, MPOrpaMM BOCHHUTAHHUS U  COLMAIM3ALMH,
JOTIOTHUTEJIBHBIX OOIIEPa3BUBAIOLINX MPOrpaMM C HCIOIb30BAHUEM IUCTAHIIMOHHBIX 00pa3oBaTeNbHBIX
TEXHOJIOrHil"

[Tucemo Munucrepersa npocseiieHust PO ot 05.09.2018 r. Ne 03-I1I'-MI1-42216 "OG6 yyacTuu y4eHUKOB
MYHULIMINIAJIBHBIX U FOCYAapCTBEHHBIX 1IKOJ PD Bo BHEYpOUHOIL e TeIbHOCTH"

[Tucemo MunucrepctBa oOpa3oBanusi u Hayku P ot 18.08.2017 r. Ne 09-1672 «O HampaBieHUH
METOJANYECKUX PEKOMEHIAlA»

[TonoxeHne o BHEYPOUHOH MAEATENBHOCTH B paMKax peanu3anuu QenepanbHOil o0pa3oBaTenbHON
IporpaMMbl OCHOBHOTO o01iero oopazosanus MAOY-COL Ne 2.

[Tonoxenue o mopsnake 3agsera MAOVY-COII Ne 2 pe3ynbTaToB OCBOECHHS OOYYarOIIMMHCS Y4eOHBIX
PEeIMETOB, KYpCOB, AUCUMIUIUH (MOAYJEH), IPaKTUKH, TOTOJHUTEIbHBIX 00pa30BaTeIbHbIX NPOrpamMM B
JPYTUX OpraHU3alUAX, OCYLIECTBISIONINX 00pa30BaTeIbHYIO 1€ATEIbHOCTb.

[Tonoxxenue o paboueii mporpamme Kypca BHeypouHoit nesrenbHoctd B MAOY-COILLL Ne 2

[Tnan MepornpusTHil O 00ECIIEUEHUIO YCIOBUH JUIsl OPraHNU3alMU BHEYPOUHOM e TEIbHOCTH.

UYek-IMCT CaMOAMArHOCTUKM TOTOBHOCTH 00pa3oBaTeNbHOM OpraHu3aluy K pealu3aludl BHEYPOUHOU
NesTeNbHOCTH B pamkax ooHoBieHHOro ®I'OC O0O0.

PA3JIEJT 1. PE3YJBTATHI OCBOEHHUS TIPOTPAMMBI KYPCA BHEYPOUHOM
JEATEJBbHOCTH B OCHOBHOMH HIKOJIE.

[Tnanupyemble pe3ynabTaThl

Ha 3ansaTHsX BHEYpOUHOH AeATeNbHOCTH «Mup XUMHM» 00yJaromuecs TOMOIHAT CBOM 3HAHUS MO0 XUMHH,
MIOBBICAT CBOM YPOBEHb TEOPETHYECKOW M HKCIIEPUMEHTAIbHOM NOATOTOBKH. 3aHATUSA IPU3BAHBI
npoOyIuTh y ydaluxcs UHTEpeC K XUMHUYECKOM HAayKu, CTUMYJIUpPOBATh JalibHEHIIee U3yuyeHHe XUMHUH.
XuMHYecKue 3HaHus1, CQOPMUPOBAHHBIE Ha BHEYPOUHBIX 3aHITHUSIX, TOMOTYT 00yYaroIMMCs B TOATOTOBKE
K 9K3aMeHY 10 XMMHUH U B JaJbHEHUIIEM 0CO3HAHHO BHIOpATh HANPaBIeHUE IPOPHILHOTO 00yYEeHHUS.
[TpenMeTHBIMU pe3yabTaTaMH OCBOCHHSI IPOTPAMMBbI SIBISFOTCA:

- B IIO3HAaBaTeJIbHOH cdepe: ONUCHIBATH JEMOHCTPAI[MOHHBIE M CaMOCTOSITEIbHO MPOBEICHHBIE
9KCIIEPUMEHTHI, MCIONb3Yys JUIsl 3TOT0 PYCCKUHM SI3BIK U S3BIK XMMHH; HAOIIOAATh JEMOHCTPUpPYEMbIE U
CaMOCTOSITENIEHO MTPOBOJIUMBIE OIBITHI, XUMHUYECKUE PEaKIiH, IPOTEKAIOIIUE B IPUPOJIE U B OBITY;

- B 1IEHHOCTHO-OPUEHTAIIMOHHOW c(epe: CTpOUTh CBOE IOBEIEHHWE B COOTBETCTBUHM C TNPUHIUIAMU
Oepe’KHOTO OTHOILEHUS K IPUPOJIE;



- B TPYyIOBOH cdepe: IMIAHUPOBATH U OCYLIECTBISATH CAMOCTOATENbHYIO pabOTy MO MOBTOPEHHUIO U
OCBOCHHUIO TEOPETUYECKON YacTH, IUIAHWPOBATh U NPOBOJUTH XUMUYECKUHU JKCIIEPUMEHT; MCIOJIb30BaTh
BELIECTBA B COOTBETCTBUU C MX IIPEIHA3HAYEHUEM U CBOICTBAMU;

- B c(hepe 0€30MMaCHOCTH JKU3HEAEATEIIbHOCTU: OKa3bIBaTh IEPBYIO MOMOILb MIPU OTPABIICHUSX, OXKOTrax U
JPYTUX TpaBMax, CBA3aHHBIX C BEIIECTBAMHU U JTJAOOPAaTOPHBIM 000PYIOBaHUEM.

JIMYHOCTHBIMU PE3YNIbTATAMU SABJISIOTCS:

- B LIEHHOCTHO-OPHEHTAIIMOHHOH c(epe — UyBCTBO FOPIOCTH 32 POCCHICKYIO HAyKy, OTHOILIEHHE K TPYAY,
LIEJICYCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- B TPYZOBO# cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JajbHEHIIel 00pa3oBaTeIbHON TPACKTOPUH;

- B IIO3HABATEJILHOM cepe: MOTUBALMS yUEHHsI, yMEHUE YIPABJISTH CBOEH II03HABATEIIbHON J€SITENbHOCTH.
MeTtanpeqMeTHBIMU pe3yIbTaTaMHU SIBIISIOTCSA:

- BJAJ€HHE YHHUBEPCAJIbHBIMU €CTECTBEHHO-HAyYHBIMH CIIOCOOAMHU JIEATENIBHOCTU: HAOI0JIeHHE,
U3MEpEHHE, FIKCIIEPUMEHT, yUeOHOE UCCIIEOBAHUE;

- YMEHHUE IeHepUpOBaTh UEH, OIIPEIEIIATh CPEICTBA, HEOOXOAUMBIE U1 MX Pealn3aluy;

- YMEHHE ONPEAEIIATh 1eJIM U 3a/1a4i JIeATEIbHOCTH, BBIOMPATh CPEACTBA PEeaTU3alluu eI U MPUMEHSTh
UX Ha IIPAKTHKE;

- MCII0JIb30BATh Pa3IMYHbIE UCTOYHUKHU IS [TOJIyYE€HUSI XMMUUECKON HHPOPMAaLIUH.

OcBoeHne nporpaMMbl BHEYPOUHOH JEATEIBHOCTH OOYYarOIIMMHUCS MO3BOJUT IOJIYYHUTh CIEIyHOIue
pe3yabTaThI:

B coepe pa3BuTHs TMYHOCTHBIX YHUBEPCAIbHBIX YUEOHBIX IEHCTBHIA B paMKax:

1. KorHUTHBHOTO KOMIIOHEHTA OYAyT chOpMUPOBAHBI:

- OCHOBBI COI[MAJIbHO-KPUTUYECKOT'O MBILIUIEHUS, OPUEHTALMSI B 0OCOOEHHOCTSIX COLMAIbHBIX OTHOIIEHUIN 1
B3aNMMOJICHCTBHH;

- DKOJIOTMYECKOE CO3HAHHUE, NPU3HAHME BBICOKOM LIEHHOCTU >KU3HM BO BCEX €€ IPOSIBICHHUAX; NPaBUII
MIOBE/ICHUS B YPE3BbIYAIHBIX CUTYyaLIUSIX.

2. l1eHHOCTHOT'O U AMOLIMOHAJILHOTO KOMIIOHEHTOB Oy11eT chopMupoBaHa:

- TOTPEOHOCThH B CAMOBBIPAKEHUH M CaMOpeaIn3alii, COMAIIbHOM MPU3HAHUU.

3. JlesTenbHOCTHOTO KOMIIOHEHTa Oy1yT C(OPMHUPOBAHBI:

- YMEHHE BECTU AMAJIOT HA OCHOBE PAaBHONPABHBIX OTHOUIEHUH U B3aUMHOI'O YBAXKEHUS U MPUHATHS;

- YCTOMUMBBIN MMO3HABAaTEIbHBIN MHTEPEC U CTAHOBIIEHHE CMBICI000pa3yrouiel GyHKIMH T03HABATEIbHOTO
MOTHBA;

- TOTOBHOCTb BbIOOpa Npo(uiabHOro 00pazoBaHMUs.

2. O6yyaronuiicst MoIy4uTh BO3MOXKHOCTD JJ1s1 (POPMUPOBAHHUS:

- BBIp@)KEHHOW yCTOWYMBON y4eOHO-I03HABATEIbHON MOTHBALIMU U HHTEpECa K YUCHHUIO;

- FOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIUTAHMUIO.

B cdepe pa3BuTHs peryiIsITUBHBIX YHUBEPCAIbHBIX Y4eOHBIX JIeHCTBUI 00ydaromuiics

1. HayuuTcs:

- IeNenojaraHuio, BKJIOYas IOCTAaHOBKY HOBBIX IleNiell, npeoOpa3oBaHUE MPAKTUYECKOM 3alaud B
IIO3HABATEIIbHYIO;

- CaMOCTOSITEJIbHO aHAJIN3UPOBATh YCIOBHS JOCTHKEHMS LIEJIM HA OCHOBE yuyeTa BBIIEIEHHBIX YUHUTEIEM
OpPUEHTHUPOB JEHCTBHS B HOBOM Y4eOHOM MaTepHae;

- IJIJAHUPOBATh YT JTOCTHKEHUS LENEH.

2. Ilony4unTh BO3MOKHOCTb HAyUYNUTHCS:

- CAaMOCTOSITEJIbHO CTaBUTh HOBBIE YUE€OHbIC LIEIH U 331a4H;

- NIpU TUTAHUPOBAHUU JTOCTHIKEHUS IeJIeld CaMOCTOSITENIbHO U a/IeKBATHO YYUTHIBATh YCJIOBUS U CPEACTBA
UX JTOCTHKEHHUS.

B cdepe pazBuTHs KOMMYHHUKaTUBHBIX YHUBEpPCAJIbHBIX YUEOHBIX ASHCTBUI 00ydaromuics

1. Hayuurcs:

- aJICKBAaTHO HCII0JIb30BATh PeUb IS IJIAHUPOBAHUS U PETYIISALUN CBOCH eATeIbHOCTH;

- AJIeKBAaTHO MHCIIOJIb30BATh PEUEBBIE CPEACTBA Ul PEIICHUS PA3JIMYHBIX KOMMYHUKAaTHUBHBIX 3a]ad;
BJIA/IETh YCTHOM U MHCBMEHHOM PEYbI0; CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BBICKa3bIBAHMUCE,

- OPraHU30BBIBATH U IJIAHUPOBATh YUEOHOE COTPYIHUYECTBO C YUUTEIEM U CBEPCTHUKAMU;



- UHTETPUPOBATHCS B TPYIITY CBEPCTHUKOB U CTPOUTH MIPOAYKTUBHOE B3aMMOJEICTBUE CO CBEPCTHUKAMU U
B3POCIIBIMH.

2. Ilony4nTh BO3MOKHOCTh HAYUUTHCS:

- OpaTh Ha ce0s MHULMATUBY B OpraHU3allii COBMECTHOTO JI€HCTBHUS;

- OKa3bpIBaTh MOAJEPKKY M COJEHUCTBHE TEM, OT KOIO 3aBUCUT JOCTHKEHUE LEIM B COBMECTHOM
JESATEIIHOCTH.

B cdepe pa3BuTrs mo3HaBaTENbHBIX YHUBEPCAIBHBIX YU€OHBIX JEHCTBUI 00ydaroIHiics

1. Hayuurcs:

- OCHOBaM peajlu3alliy IPOEKTHO-UCCIIEN0BATENBCKON JESATENBHOCTH;

- IPOBOJIUTH HAOJIOJICHUS U SKCIIEPUMEHT 1101 PYKOBOACTBOM YUUTEJIS;

- OCYWIECTBISATh PACHIMPEHHBI MOUCK HMH(POpPMAIMK C HCIHOJIB30BAHUEM pPECYpCOB OHUOIMOTEK U
Nurepuera.

2. ITosnydnuT BO3MOKHOCTh HAYUUTHCS:

- CTaBUTb IPOOJIEMY, apryMEHTHPOBATh €€ aKTyallbHOCTb;

- CaMOCTOSITEJIbHO IPOBOJAUTH MCCIEAOBAaHUS HAa OCHOBE IPUMEHEHHS METOJOB  HAOMIOACHUS U
JKCIIEPUMEHTA;

- BBIJIBUTaTh TMIIOTE3bI O CBA3SIX U 3aKOHOMEPHOCTSX MPOILIECCOB;

- OpraHu30BaTh MCCIEA0BAaHUE C LIEIBIO IPOBEPKU I'MIIOTESBI;

- JIeJIaTh YMO3aKJIIOUEHUS U BBIBOJIbI HA OCHOBE apryMEHTAI1H.

[Iporpamma BHEypO4HO# JesTenbHOCTH «MHp XUMHI) paccunTaHa Ha ydamuxcs 9 kiaccos (34 yaca).
PA3JIEJI 2. COJAEPKAHUE ITPOT'PAMMBI KYPCA BHEYPOUYHOM JESTEJIbHOCTH.
[TporpaMma 3aHATHI COCTOUT U3 YETBHIPEX PA3AEIIOB:

1. Ocobennoctu OI'D no xumumu.

2. IloBTrOopeHue U yriyOJieHHe TEOPETUYECKOro MaTepuaa, METOIMKa PEeIIeHUs 3alaH|uil pa3HOro ypoBHS
CJI0KHOCTH.

3. TecToBBIi IPAKTUKYM.

4. BolnosiHEHNE MPOEKTHO-UCCIIE0BATEIbCKUX PadoT.

OcHoBHOE coaepkaHue

Paznen 0. Bxomuoii cpe3 KM 3a 2020 1.

Paznen 1. Ocobennoctu OI'D o xumuu B 2021 1. —2 4.

— KOAU(UKATOP PJIEMEHTOB COJIEPKaHUS

— cnenudukanus Kumos OI'D o xumuu

— undopmarmonHsie pecypcst OI'D

Paznen 2. «Mup XUMHUM» — TEOPETUYECKHI MaTepHall 110 HEOPraHWYECKOW XMMHHM W IEpBOHAYAIbHBIM
NPECTaBICHUSM MO0 OPTaHNYECKON XUMUH, METOIMKA PEIICHUS 3aJaHUi Pa3HOTO YPOBHS CI0KHOCTH — 16
4. Ctpoenue atoMa. CTpoeHue 3JIeKTPOHHBIX 000104ek aToMOB nepBbIx 20 snemenToB [ICXD
[Ieproarueckuil 3aK0OH U NEPUOANYECKAs CUCTEMA XUMUYECKuX 31eMeHToB JI.M1. MeHnneneena

Crpoenne MoJieKys1. XMMHUUECKas CBsI3b: KOBaJICHTHAs (HEMOJIsIpHAas, MOJIIpHAs), HIOHHAsA, METaITNUeCcKasl.
BanenTHoCTh XMMHUYECKUX 371IeMEHTOB. CTeleHb OKUCIIEHUS XUMUYECKUX 3JIEMEHTOB.

IIpocteie u cnoxHble BemecTBa. OCHOBHBIE KIIACcChl HEOPraHMYecKUX coeauHeHuil. HomeHknaTypa
HEOPraHUYECKUX COEAMHEHUH.

XuMuyeckas peakius. Y CclIoBUS U IPU3HAKU IPOTEKAHUS XMMUUYECKHUX PEeaKIUil. XMMUUYECKNE YPAaBHEHUS.
3aKOH COXpaHEHHsI MacCChl BEIIECTB.

Knaccudukanus XMMUYECKUX pEeakIMidi MO pa3IMYHbIM MPU3HAKAM: KOJHUYECTBY U COCTABY MCXOJIHBIX U
MOJIyYEHHBIX BEIECTB; M3MEHEHHIO CTENEHEeH OKHCIIEHHS XHUMUYECKHX O3JIEMEHTOB, IMOIJIOMIEHUI0 U
BBIJIEJICHUIO YHEPTHUH.

Brruucnenue MaccoBOM 10IM XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

ONEKTPOIUTHl W HEIEKTPOJUTHL. KaTHOHBI M aHMOHBI. OJIEKTPOJUTHYECKAs IJUCCOLUALMUSA KHUCIOT,
nienouer, conei (CpeaIHux)

Peakiiuu MOHHOTO OOMEHA M YCIIOBUS UX OCYILECTBIICHUS.

XUMHUYECKUE CBOICTBA OKCHUJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XHUMHUYECKUE CBOMCTBA OCHOBAaHUMN U KHUCIIOT.



XUMHUYECKUE CBOMCTBA aM(pOTEPHBIX THIPOKCHIOB.

XHUMHYECKUE CBOMCTBA CoJiel (CpeIHMX )

XVMHUYECKUE CBOWCTBA MIPOCTHIX BEIIECTB HEMETAIJIOB: TAJIOTCHOB, KUCIOPO/Ia, CEPHI.

XUMHYEeCKHE CBOWCTBA MPOCTHIX BEIIECTB HEMETAIJIOB: a30Ta, ¢pocdopa, yriaepoaa, KpeMHUs

Uucteie BemecTBa U cMecu. [IpaBuma 6e3omacHoi pabOThl B MIKOJIBHOW JIabopaTopuu. UenoBek B MHpE
BEIIIECTB.

OKHCTUTENEHO-BOCCTAHOBUTEIbHBIC peakiiui. OKHCIUTENb U BOCCTAHOBUTEIb.

Bbruncnenre MaccoBOW [0S pacTBOPEHHOTO BEIIECTBA B pacTBope. BbluMclieHHs MO XUMUYECKOMY
ypaBHeH#u0. (Ne 21)

PacuérHble 3a7ayn: BBIYMCIIEHHE MACCOBOHM JIOJIM XUMHYECKOI'O AJIEMEHTa B BEIIECTBE, BBIUMCICHUS IO
XUMHUYECKOMY YPAaBHEHMIO C MCIOJIb30BAHUEM MACCOBOM JI0JM pacTBOPEHHOTO BelecTBa B pacTBope. (Ne
15, 21)

B3auMocBsI3b pa3IMYHBIX KIACCOB HEOPTAHUYECKUX BEIIECTB. Peakiinu HOHHOTO OOMeHa.

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: IIEIOYHBIX, IIEIOYHO3EMEIbHBIX, MarHui U HX
COCOUHCHHI, JKejIe3a U €ro COCIMHCHUI, aTFIOMUHUS, €T'0 COCIMHCHUIA.

Omnpenenenue xapakTepa cpeibl paCTBOPOB KHUCIOT U LIeNIoUel ¢ MOMOIIbI0 HHIUKAaTOpoB. KauecTBeHHBIE
peakiiu Ha anuonsl B pactsope (CI, Br, I, S% S05%, SO,%, NOs -, PO, ¥, CO3 %, SiO; 2')

KadecTBenHbIe peakiny Ha KaTHOHBI B pacTBope (NH4 " Na", K, Ca2+, Mg2+, Fez+, Feg+, A|3+, Cu2+, Zn2+)
[Toydenne ra3000pa3HBIX BemlecTB. KaduecTBeHHBIE peaknnu Ha ra3oo0pa3Hbie BemiecTBa (KHCIOPOJ,
BOJIOPOJI, YTJIEKUCIBIN T'a3, aMMHUAK )

[TepBoHauaIbHBIE CBENICHUST 00 OPraHUYCCKUX BEIIECTBAX: MPEACIBHBIX M HEMPEACIbHBIX YTICBOI0POAAX
(MeTaHe, 3TaHe, STUJICHE, allCTHIICHE)

[TepBoHauaIbHBIE CBENEHUST 00 OPraHMYECKUX BEIIECTBAX: CIUPTAX (METaHOJIE, TaHOJIE, TIIHIICPUHE),
KapOOHOBBIX KUCIIOTaX (MypasbuHoli, yKCyCHOM, CTEApUHOBOM).

Buonorndeckn BaKHBIC BEIIECTBA: OCTIKHU, SKUPBI, YTIICBO/IBI.

Paznen Bkitoyaer paboTy MO TPEHUPOBOYHBIM 3aJaHUSIM JUISI ONPEIEICHUS TOTOBHOCTH IIKOJHLHUKOB K
9K3aMEHY TI0 TOMY WJIH HHOMY Pa3Jiely ¢ TIOCISAYIONUM aHATM30M U METOIMYSCKUMHU PEKOMEHIAITUSIMHU.
Paznen 3. TecroBblit npakTkyM. — 10 4.

Briroaet HemocpeICTBEHHO TECTUPOBAHNE U padOTy ¢ OJIAHKAMH OTBETOB.

Paznen 4. BeinonHeHHe MPOEKTHO-UCCIEA0BATENbCKUX paboT. — 6 4.

Pazmen Brirouaer paboTy OOydYarOmUXCS MO BBIOPAHHBIM TeMaM MPOEKTa 1O XUMHUH, KOHCYJIBTAIUN
YUUTEIS.

PA3JIEJI 3. TEMATHUYECKOE IIJTAHUPOBAHUE ITPOTPAMMBI KYPCA BHEYPOUHOM
JAEATEJBHOCTMN.

No
Bcero
1111/ Tema 4ACOB Ilinanupyembie pesyabtarsl (YY)

0 Bxomnotii cpez KUM 2023 r - Onpenennts MapumipyTsl, B TOM YHCJIE WHIAWBUAYAJIbHBIE,
IIOBTOPEHMS U 3aKPEIIJICHUS TEM.

1 Pazmen 1. OcobenHocTu 1 3naet ocobernnoctu OI'D 2024r, koaudpuKaTop IEMEHTOB
OI'D no xumuu B 2024r. conepkanusi, crneunpukanus KumoB OI'D mo xumum,
nHpopmarnmonusie pecypebl OI'9;

HAy4YUTCS HCIHOJb30BaTh pa3IMYHbIE HCTOUHUKU IS
MOJTyYSHHST XUMUYECKON HHpOopMaIim

2 Pazgen 2. «Mup xumum» 22 Hayuntcs omnpenensTe 1enu W 3agavyd  JIEATEIBHOCTH,
BBIOMpATH CPECTBA peaH3alfy 1IeTH U MPUMEHSITh UX Ha
MIPaKTUKE;

pa3nuyaTh BEIIECTBA PA3HBIX KIACCOB MPOCTHIX M CIOKHBIX
BEIECTB, OMNPEACIATh MX XUMHUYECCKHE CBOWCTBA, B TOM
YHCIIe ¥ H3yYEHHBIX OPTAaHUYECKUX BEIIECTB;

pasauyaTh MO KAYeCTBEHHBIM PEAKIUAM MPEUIOKCHHBIC




KaTUOHBI U aHHOHBI;
OIUCHIBATh XMMUYECKUE DPEaKIMH, HAOJIOJacMble B XOJe
JIEMOHCTPAIIMOHHOTO M JJa00PaTOPHOTO SKCIIEPUMEHTOB.
JenaTh  BBIBOJBI M3 PE3YJIbTAaTOB  IPOBEACHHBIX
XUMHUYECKHX 3KCIIEPHMEHTOB;

OOBSCHITh T'CHETHYECKYIO CBSI3b MEXKIY BELICCTBAMHU
pa3HBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB;

CoctaBisTh  cXeMy  QJIGKTpOHHOro  OamaHca K
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIM PEAKIIMSM, IPABUIILHO
paccTaBiiaTh KOA(GQUIMEHT Ha OCHOBE COCTaBJICHHOU
CXEMBI, OTIPEICIISATh OKHCIIUTENh U BOCCTAHOBUTEIIb,
pacCYMTHIBATh MACCOBBIC JIOJM XUMHUYECKUX JJIEMEHTOB B
BEILICCTBAX;

MPOU3BO/IUTH BBIYUCIICHUS TI0 XUMUYECKOMY YPABHEHUIO C
WCTIOJIH30BAHUEM MACCOBOH IO paCTBOPEHHOTO BEIIECTBA
B PacTBOpeE.

3 Pasznen 3. TecToBbIi
MIPAKTUKYM.

10 [IpaBUJILHOCTL  OIIEHKM CBOMX BO3MOJKHOCTEH  IIpH
BEBIITOJTHEHUH 3aJIaHUH TECTa;
yMeHHe 0e30InO0YHO 3aMO0IHITh OJTaHKH.

4 | Pazmen 4. BoinonHenue
IIPOEKTHO-
HCCIIEI0BATENbCKUX PadoT.

1 Hayuutcs onpenensate nenu W 3agaduu  JEATEIBHOCTH,
BbIOMpPATh CPEACTBA pealn3aluy eI U IPUMEHITh UX Ha
MIPaKTHUKE;

HCIIOJIb30BAaTh Ppa3JIMYHbIE HMCTOYHUKHM JUI1 IIOJYy4YEHUS
XUMHAYECKON HH(popMaIum;

HAy4UTbCSl AaJEKBATHO HCIIOJIB30BAaTh PEYEBBIE CPEACTBA
JUISL PEILIEHUs Pa3IMYHBIX KOMMYHUKATUBHBIX 33/1a4;
¢opMHpOBaHHE  BBIPAXEHHOM  ycTOW4YMBOW  ydeOHO-
[I03HABaTEIbHON MOTHBALIMY U UHTEpPECA K YUYEHUIO;
TOTOBHOCTb K OCO3HAaHHOMY BbIOOpY  JaibHeiIei
00pa30BaTeNbHON TPACKTOPUH.

KajaennapHo-remaTudeckoe

IVIAHUPOBAHME TMPOrpaMMbl  KYpca  BHEYPOYHOM

AECATCJIBbHOCTH
Ne
n/ Tema 3ansaTus IIpumeyanus
n
1 | Bxognoii cpe3 KUM 2023 r. 1

Paznen 1. Ocobennoctu OI'D mo xumuu B 2021r. (1 yaca)

OI'D mno  xumwuwy,

2 Ocobennoctu OI'D o xumuu B 2024,
Koau(UKAaTOp SIIEMEHTOB cojepxanus, cnenudukanus Kumor

nHpopMannoHHble pecypcesl OI'D;

nemoHcTpannonuein  KUM  2024r.,

Paznen 2. «Mwup xumumn» (229acoB)

Menneneena

3 | Ctpoenue aroma. CTpoeHHME OHIEKTPOHHBIX OOOJIOYEK AaTOMOB
nepBbix 20 anementoB IICXD. llepuonnueckuii 3akOH U
[IepUoOAMYECKass  CUCTEMa  XHMMHMYECKMX  dieMeHToB  J[.M.

4 CrpoeHue  MOJEKYyIL.

(HemossApHas, oJISIpHAs ), HOHHAS, METAJUTHYECKas. 1
BaneHTHOCT, XUMHYECKHUX JIeMeHTOB. CTEleHb OKHUCIEHUS

XuMuueckas CBA3b. KOBaJICHTHAaA




XHUMHUYECKUX 3JICMCHTOB.

HpOCTHG nu CJIOJKHBIC BCIICCTBA. OCHOBHBIG KJI1aCChbl
HEeOpraHuyeckux coeauHeHuil. HomeHkiiaTypa HeOpraHM4YecKux
COE€IUHEHUN.

XuMudeckass peakius. YCIOBUS U IPU3HAKA IPOTEKAHMSA
XUMHUYECKUX  peakuuid. XHUMHYECKHE  YpaBHEHMsS.  3aKOH
COXPAHEHHUS MacChl BELIECTB.

Knaccupukanuss ~ XMUMHUYECKHMX  peakiuid MO  pa3iU4YHBIM
IIPU3HAKaM: KOJIMYECTBY M COCTaBY MCXOJHBIX U IIOJIYYEHHBIX
BEIIECTB; WM3MEHECHMIO CTCIEHEH OKUCICHUS XUMUYECKHUX
JIEMEHTOB, ITOTJIOILEHUIO U BBIIEICHHUIO SHEPTUU.

BrlunciieHre MaccoBOi JOJIW XUMHUYECKOTO DJIEMEHTA B BEIIECTBE.

ONEKTPONUTBl W HEIJICKTPOJUTHl. KaTHuoHbI ©  aHHWOHBIL.
DNeKTpoNUTHYECKas: JUCCOLMAIUS KHUCIOT, IIeJIouel, coJen
(cpenHux)

Peakiiuy nonHOro oOMeHa M yCioBUs UX OCYIIECTBICHUSI.

XHUMHYECKHE CBOHCTBA OKCHJIOB: OCHOBHBIX, aM(i)OTCpHBIX,
KHCJIOTHBIX.

10

XUMHUUYeCKHe CBOMCTBA OCHOBAHUN M KHCIIOT.

11

XuMudeckue cBorMcTBa aM(pOTEPHBIX THIPOKCHIOB.

12

XUMHUYECKHE  CBOMCTBa  coyied  (cpennux). BzammocBsizb
Pa3IMYHBIX KJIACCOB HEOPTaHUYECKUX BEIIeCTB. Peakiuu HOHHOTO
obmena. (Ne22)

13

XUMHUECKUE  CBOMCTBA  NPOCTHIX  BEIIECTB  HEMETAJIOB:
rajJoreHoOB, KHCJIO0POJia, CEPBL.

14

XUMHUECKUE CBOMCTBa MPOCTHIX BEIISCTB HEMETAIUIOB: a30Ta,
docdopa, yriepona, KpeMHH

15

Uucteie BemectBa U cmecu. [IpaBuna Oe3zomacHoi paboOTHI B
HIKOJIBHOM JJabopaTopun. YeroBeK B MUPE BEIIIECTB.

16

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. OKHUCIUTENh U
BoccTaHOBUTENb. (Nel4, 20)

17

Beruncnenne MaccoBOd  0NM  pacTBOPEHHOIO BEIECTBA B
pacTtBope. Briunciienus no xumuyeckoMmy ypaBHeHHI0. (Ne21)

18

Pacuérurie 3aJa4uyu. BBIYMCIICHUC MacCOBOM J0JIM XUMHYECKOI'O
3JIEMEHTA B BEILECTBE, BBIYMCICHUS 110 XMMUYECKOMY YPaBHEHUIO
C HCHOJB30BAaHMEM MAacCOBOH JIOJM pPacTBOPEHHOTO BEIIECTBA B
pactBope. (Nel$5, 21)

19

XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJJIOB: IIEIOYHBIX,
IIEIIOYHO3EMENIbHBIX, Mardusd W HUX COCAUHCHHH, JKele3a M €ro
COEIMHEHMI, aTIOMUHUS, €T0 COSTHHEHUI.

20

Omnpenenenne xapakTepa Cpelibl paCTBOPOB KUCIIOT U LIENIOUEH ¢
IIOMOIIIBKO I/IH)II/IK&TOPOB. Ka'-IeCTBeHHBIe peaKHI/II/I Ha AaHWOHBI B
pactsope (CI', Br, I $%, S05%, S04, NO3 *, PO, ¥, CO3 2, SiO3
) KauectBennsie peakinun Ha KaTHOHBI B pacTBope (NH4 " Na',
K*, Ca%*, Mg, Fe**, Fe**, AI**, Cu®*, Zn®).

21

ITomyyenne razoo0pa3HbIX BemecTB. KadecTBeHHBbIE peakIUM Ha
ra3zoo0pasHble BellecTBa (KHUCIOPOJ, BOAOPOJ, YIIEKHCIbIH ras,
aMMHaK)

22

[lepBoHayanbHble CBEICHHUS 00 OPraHUYEeCKUX BEIECTBAX:
MPEACIbHBIX W HEMPEeeTbHBIX YIIIEBOJOpOJax (MeTaHe, dTaHe,
STUJICHE, allCTUIICHE)

23

[lepBoHavyasibHBIC  CBEACHUS 00 OpPraHMYECKHUX BEIIECTBAX:




cnupTax (MEeTaHoJje, ITaHoJIe, TIIMIIEPUHE), KApOOHOBBIX KHCIIOTaX
(mypasbunotl, ykCyCHOM, CTEapUHOBOI).

24 | buomornuecku BaKHbIC BEIIECTBA: OCIIKH, )KUPBI, YTIIEBOIBI. 1
Paznen 3. TectroBbiit mpakTukyM. (20 yacoB)
25 | duarnoctnueckas pabota ‘ 10

Pazyen 4. BeimonHeHne MPOEKTHO-KMCCIIeA0BaTeNbCKUX padoT (1 gac)

26 | PaGora oOywaromuxcs 10 BBIOpaHHBIM TeMaM IPOEKTA,
KOHCYJIbTAIIMH YIUTETIS.

1

27 | UTOI'O:

34
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