MyHununaibHOE aBTOHOMHOE 00IIe00pa30BaTEIFHOE YUPEKICHIE
ropoaa Psa3anu «JIuneit Nedy»

«PACCMOTPEHO» «COI'JTACOBAHO» «YTBEPXKIAIO»
Ha 3aceJlaHHH 3aMeCTHTellb THpeKTopa JHpPEKTOp
MeTOJAHYeCKOro 00beIHHEHHA 110 MeToqHuuYecKoi pabote MAOQOY «JIumei Ned»
YYHTeIeH-IIpeJMeTHHKOB JI.B. ITorioBa HM.1. Macanosa
ITporokom Ne5
TIporokon Ne 4 Ot 31.05.2022 ITpura3z Ne95-J1
ot 30.05.2024 ot 03.06.2024

ey

~ 2 { AOKYMEHT NOONWCAH
i& 3NEKTPOHHOW NOANKCLID
Ceprad A FESOTEDSSA METESIIFRLTRED

PABOYASA ITPOI'PAMMA
KYpPCa BHEYPOYHOH JAeATEJIbHOCTH
«Mup xXumMun»
1JIs o0yuarmuxcs 9 kiaacca

Pa3zaun 2024 1.



IHosicuuTeNLHAA 3aNIUCKA

Bueypounast nestenbHOCTh «MUp XUMUWY TIpeHa3HaueH st oOyuarommxcs 9 kiacca, BbI-
OpaBIIMX NpeIMEeT XMMUU I cjauy 9k3amMeHa B popme OI'D U niuaHupyoOLIKX B JaJbHEHIIEM U3Y-
YeHUE XUMHUH Ha TPO(PUIHLHOM YPOBHE.

[lenb naHHOTrO Kypca — IOATOTOBKA U NOIJEPIKKA BBITYCKHUKOB 9 Kilacca IIKOJIbI, IOMOILb B
IIPEOJ0JIEHUN KOTHUTUBHBIX, JINYHOCTHBIX U MPOLIECCYAIbHBIX TPYIHOCTEN B IEPUO]] IIOJTOTOBKHU K
JK3aMCEHY.

Pe3ynbraToM COBMECTHOH eI TeIbHOCTH 00ydaronuxcs 9 kiacca u nefarora OyayT siBISTHCS
pe3yibTaThl IPOOHOrO TECTUPOBAHMS, @ B KOHEYHOM HUTOr€ — UTOTOBas aTTeCTallys 00y4aroluXxcs
10 NIPEAMETY XUMHUSL.

B cootBerctBun c TpeboBanusMu PenepanbHOro rocyAapcTBEHHOIO 00pa3oBATENbHOIO
CTaHJapTa OCHOBHOTO 00mIero oOpa3oBaHusl BO3HUKIIA HEOOXOIUMOCTh B pa3pabOTKe MpOrpamMMbl
BHEYPOYHOI JeATeNbHOCTH, MTO3BOJISAIONIEH paCIIUPUTh U YIIIYOUTh CBOM 3HAHMS 110 XUMHH, chop-
MHUPOBATh HAaBbIKU MCCIIEA0BATEILCKOMN 1€ATEIbHOCTH.

AKTYaJIbHOCTb IIPOTPaMMBI CBSI3aHA C BO3MOXKHOCTBIO 00y4aroIlerocsi BIOpaTb Npopuiib-
HBIN TpeIMeT 0OydeHHS B CTApIINX KIaccaxX MM U3MEHHUTD CBOM BBIOOD. DK3aMeH 10 XMMHHU TPeOyeT
0T 00Y4YaroIMXCs MHOTUX 3HAHUM M MOHATUI HE TOJIBKO B 00JACTH HEOPraHUYECKOM XUMHUU, HO U
OpraHMYECKON XMMUU; BIAJETh IPAKTUYECKUMU HABBIKAMU U YMETh IPUMEHSTH UX B IPYyroi CUTya-
LUU. 3aHATUSA 110 BHEYPOUHOU AEATEIBbHOCTU «MHp XUMHUM» IIPEIHA3HAYEHBI ISl TEOPETUUECKON U
IIPAKTUYECKON ITOMOIIY B MOATOTOBKE K ['0CyJapCTBEHHOM UTOrOBOM aTTecTallMy. 3aHATHS OPUEH-
TUPOBaHbl HAa MOBTOPEHHUE, CUCTEMATH3alMIO U YIIIyOJEHHOE M3Y4YEeHUE Kypca XMMHHU OCHOBHOM
IIKOJIBI, @ TAKXKE Ha MOJIrOTOBKY oOydaromuxcst 9-x kimaccoB kK OI'D u 00ydarommxcsi, KOTOpbIe BbI-
OMparoT XUMHUIO JUIsl JalibHeHero ooydyenus B npoduie. 3aHsaTus 0 IporpaMMe BHEYPOUHOU aes-
TeNbHOCTU «MHUP XUMHUW» TIOMOTYT PEaNTN30BaTh 00YJaIOMIMMCS TPOSKTHI TI0 BEIOPAHHBIM TEMaM.

HoBu3HOI NaHHOW IIPOrpaMMBl SBIISETCS TO, YTO B OCHOBE JIE)KUT CUCTEMHO-IEATEIIBHOCT-
HBIN MOAXO0/J], KOTOPBIM CO3/1a€T OCHOBY JUIsl CAMOCTOSATEIBHOTO YCIIEIIHOTO YCBOCHHS 00yYaroIu-
MUCS HOBBIX 3HAHUMW, YMEHHI, KOMIIETEHITUH, BUJOB M CIIOCOOOB JIEATETLHOCTH U 00ECIIEYNBAET CO-
OTBETCTBHE JAEATEIBHOCTH 00YJAIONIUXCs MX BO3PACTy U MHIMBUAYAIbHBIM OCOOCHHOCTSIM. DMOLHU-
OHAJILHOE NIEPEKUBAHUE MTPOLIECCA OTKPBITHUS SIBIISIETCS OCHOBOM MOTHUBALIMU K 3HAHUSM, CTUMYJISITO-
POM caMOll YMCTBEHHOM JEATEIBHOCTH B JOCTHKEHHUH LI€JIEN JIMYHOCTHOTO, COLUAIBHOTO U MO3HA-
BaTEJIbHOIO Pa3BUTHUSL 00yUYaAIOLIUXCS.

[Tporpamma pa3paboTaHa Ha OCHOBE CIEIYIOIIUX HOPMATUBHBIX JOKYMEHTOB:
— @enepanpHblii 3aK0H Ne 273-03 o1 29.12.2012 1. «O6 obpazoBanuu B Poccuiickoii @eneparumy;
— @enepanbHbIN TOCYIapPCTBEHHBINA 00pa30BaTEeNIbHBIA CTAHAPT OCHOBHOTO O0IIEro 00pa3oBaHus,

TpeboBaHMs K OCHALIEHUIO 00pa30BaTEILHOTO MPOIEcca B COOTBETCTBUM C COAEPIKATEIbHBIM HAIoJI-
HEHMEM YUYeOHBIX IMpeaMETOB (hefepalbHOr0 KOMIIOHEHTA TOCYAapCTBEHHOTO 00pa30BaTebHOIO
CTaHJapTa, yTBEP:KJIECHHBIN MprkazoM MuHuctepcTBa o0pa3oBanus U Hayku Poccuiickoit denepa-
mun ot 04.12.2010 1. Ne986;

CanlluH, 2.4.2.2821-10 «CanuTapHo - 3NUAEMHOIIOTHYECKHE TPeOOBaHUS K YCIOBHSIM M OpraHu3a-
K 00y4eHHs B 00111€00pa30BaTENbHBIX YUPEKACHUSAX, YTBEPHKICHHBIE IOCTAHOBIEHUEM | TaBHOTO
rocyapcTBeHHOro canutapHoro Bpada P® ot 29.12.2010r. No189».
3aHATHS IPOBOJATCS UHIMBUyalbHBIE U TPYIIIOBBIE.
ean mporpammer:

MOATOTOBKA U TOJ/IEPKKa BBIMTYCKHUKOB 9 Kilacca IIKOJIbI, TOMOIIb B IPEOAO0JICHUH KOTHUTUBHBIX,
JUYHOCTHBIX U IPOLIECCYaJbHBIX TPYAHOCTEH B MEPUOJ MOJITOTOBKM K SK3aMeHy. 3ajayu Ipo-
IrpaMMbl BHEYPOUHOU JEATEIBHOCTH 110 XUMUU:

OCBOCHME BRKHEHIINX 3HAHUN 00 OCHOBHBIX MOHATHUSAX U 3aKOHAX XUMHH, XUMUYECKOI CUMBOITHUKE;

OBJIAJICHHE YMEHUSMHU HAOJI01aTh XUMUYECKUE SIBICHHUS, TPOBOIUTH XUMHYECKUH SKCTIEPUMEHT, TIPO-
BOJUTDH PacuéThl HA OCHOBE XUMUYECKUX (DOPMYIT BEIIECTB M YPaBHEHUH XUMHUYECKUX PEAKIIHIA;



— pa3BHUTHE NO3HABATEILHBIX HHTEPECOB M MHTEIUIEKTYAIBHBIX CIIOCOOHOCTEN B MpoIecce MPOBEACHUS
XUMHUYECKOT0 SKCIIEPUMEHTA, CAMOCTOSITEIHHOTO TPUOOPETEHUS 3HAHUI B COOTBETCTBUHU C BOSHUKA-
IOLIMMH )KM3HEHHBIMU OTPEOHOCTSIMU;

— BOCIUTaHHE OTHOILIEHUS K XMMHHU KaK K OTHOMY U3 (PyHIaMEeHTaIbHbIX KOMIIOHEHTOB €CTECTBO3HAHUS
U DJIEMEHTY 0O0IIe4YeI0OBeUYeCKON KyJIbTYphl; IPUMEHEHUE TOMYyYEeHHBIX 3HAHUW U YMEHUU Ui UcC-
MOJIb30BaHUS B HECTAHIAPTHOM CUTYaIUU.

l'[.na}mpyeMbIe pe3yJdbTaThbl

Ha 3aHATHAX BHEYPOUHOU AESATETHLHOCTH «MUP XUMHI» 00yJaroIuecs JOMOJHAT CBOU 3Ha-
HUS 110 XMMMH, TIOBBICST CBOM YPOBEHb TEOPETUUECKON U SKCIIEPUMEHTAIBHOMN ITOATOTOBKH. 3aHATHUSA
IPU3BaHbI NPOOYIUTH Y YUAIIMXCS MHTEPEC K XMMUYECKON HayKH, CTUMYJIMPOBATh AajbHeHIee u3y-
YeHHEe XMMUU. XUMUYECKHUEe 3HaHUs, c(OOPMUPOBAHHbBIE HA BHEYPOUHBIX 3aHATHUSAX, IOMOTYT 00y4a-
IOLIMMCS B TIOATOTOBKE K K3aMEHY 110 XMMUU U B JIaJIbHEHIIIEM OCO3HAHHO BhIOpaTh HAIlpaBlICHHE
npoQUIHLHOTO O0yUEHHS.
IIpenmMeTHBIMHU pe3yapTaTaMU OCBOCHMSI IPOTPAMMBI SIBJISIFOTCSI:
— B [103HaBaTeJIbHOM cepe: ONKUChIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITEILHO IPOBEICHHBIE IKC-
HEPUMEHTBHI, UCIIOJIB3YsI AJISl TOrO PYCCKUH SA3bIK U A3bIK XMMUHU; HAOII0AAaTh JEMOHCTPUPYEMBbIE U
CaMOCTOSITENILHO MPOBOJIMMBIE OIBITHI, XUMUUECKHUE PEAKINH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;
— B IEHHOCTHO-OPHEHTAIIMOHHOH cepe: CTPOUTH CBOE MOBEICHUE B COOTBETCTBUU C IPUHIIHITAMHU
OepexHOro OTHOUIEHUSI K IPUPO/IE;
— B TPYJOBOH cdepe: MIaHUPOBATh U OCYIIECTBISTh CAMOCTOSITEIbHYIO paOdOTy IO IOBTOPEHHIO U
OCBOCHMIO TEOPETUYECKOM YaCTH, INIAHUPOBATH U IIPOBOAUTH XUMUYECKHUM DKCIIEPUMEHT; UCIIOJIb30-
BaTh BEIIECTBA B COOTBETCTBUU C X IIPEIHA3HAYCHUEM U CBOMCTBAMY;

- B cdepe 6e30MacHOCTH )KU3HEACATEILHOCTH: OKa3bIBAaTh MEPBYIO MOMOIIb MPU OTPABIECHUSX, 0IKO-
rax W Jpyrux TpaBMax, CBA3aHHBIX C BEIIECTBAMH U Jab0opaToOpHBIM oOopynoBaHueM. JIMuHoCT-
HBIMHU pe3yJIbTaTaMu SIBJISIOTCS:

— B IIEHHOCTHO-OPHEHTAIIMOHHON Cepe — UyBCTBO FOPJIOCTH 32 POCCUNUCKYIO HAYKY, OTHOIIIEHUE K
TPYAY, LEeJIeYyCTPEMIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

— B TPYJOBO# c(hepe — TOTOBHOCTh K OCOZHAHHOMY BBIOOPY JabHEHIIIEH 00pa3oBaTeIbHON TpaeK-
TOPHH;

— B IIO3HABaTEJIbHOHN cdepe: MOTHBALIMS YUYEHHUS, YMEHUE YIPABJIATh CBOEH MO3HABATEIbHOU Jes-
TCJIBbHOCTH.

MeTanpeaMeTHBIMHU pe3yIbTaTaMU SBIISFOTCS:

— BJIaJICHUC YHUBCPCAJIIBHBIMH C€CTCCTBCHHO-HAyYHbBIMU criocobamMu ACATCIIbHOCTH Ha6J'IIOI[eHI/IC,
HU3MCPCHUC, SKCTICPUMCHT, yqe6Hoe HCCICOOBAHUC,

— YMCHUC I'CHCPUPOBATL UJICH, OTIPCACIIATL CPEIACTBA, HeO6XOI[I/IMI>Ie AJIsL UX peain3anuu;

— YMEHHE ONPENENATh eI U 33a4u AeSITeIbHOCTH, BEIOUPATh CPEACTBA pealn3aliy Leau U Ipu-
MEHSITh UX Ha MPAKTHKE,

— HCIIOJIb30BaTh PA3INYHBIC HCTOYHHUKH TS TIOTYICHUSI XUMUIECKOH HH(POPMAIIHH.

OcBoeHMe nporpaMmbl BHEYPOUHON JEATEIBHOCTH OO0YYaIOUIMMUCS MO3BOJIUT MOIYYUTh CIEAYIO-
M€ Pe3yJIbTaThI:

B cdepe pazBuTHs TMUHOCTHBIX YHUBEPCAIbHBIX Y4€OHBIX JEHCTBHI B paMKax:

1. KorautuBHOTO KOMIOHEHTa Oy1yT C(HOPMUPOBAHBI:

— OCHOBBI COLIMATBHO-KPUTHYECKOTO MBIIIJICHUS, OPUEHTALUS B OCOOCHHOCTSAX COLMAIBHBIX OTHO-
IIEHUM ¥ B3aMMOJCHCTBHUM;

— DKOJIOTUYECKOE CO3HaHUe, IPU3HAHNE BBICOKOM IIEHHOCTH KHM3HHU BO BCEX €€ MPOSBICHUSX; Mpa-
BUJI NTOBEJICHUSI B YPE3BbIUANHBIX CUTYAIHSX.

2. LIeHHOCTHOTO ¥ AMOIMOHAIBLHOTO KOMITIOHEHTOB Oy/ieT chopMHUpOBaHA: — MOTPEOHOCTh B CaMO-
BBIPOKEHUH U CAaMOPEAITHU3allH, COLIMATIHLHOM MPU3HAHHH.

3. JlesaTenpHOCTHOTO KOMIIOHEHTa OyayT C(hOPMUPOBAHBI:



— YMCHHC BCCTU AUAJIOT HA OCHOBC PAaBHOIIPABHBIX OTHOIICHU U B3aMMHOT'0 YBAKCHUS U IIPUHATHUA,

— YCTOWNYUBBIN MO3HABATEIbHBII HMHTEpEC u CTAHOBJICHHE CMBICIO00pa3yro-
nieid  GyHKIMM MO3HABATEIHHOI'O MOTHBA,

— TOTOBHOCTH BbIOOpa MpO(HIEHOTO 00pa30BaHUSI.

4. OOyuaronuiics NOIYIUTh BO3MOXKHOCTD I (HOPMUPOBAHUS:
— BBIPXCHHOH YCTONUMBOM yueOHO-T103HABATEIbHON MOTHBAIIMY U UHTEPECa K YUCHHIO;
— FOTOBHOCTH K caMO0Opa30BaHUIO U CAMOBOCIUTAHUIO.

B cdepe pazBuTus perynsTHBHBIX YHUBEPCAIbHBIX YUeOHBIX JeiicTBUi oOydatommiics 1. Hayuures:

— HOCJICIIOJIaraHrio, BKIIHO4Yass MOCTaHOBKY HOBBIX ueneﬁ, Hp€06paSOBaHI/I€ HpaKTquCKOﬁ 3aJa44 B
IMMO3HAaBATCJIIbHYIO;

— CaMOCTOSITEJIbHO aHAJIM3UPOBATh YCIOBUS JOCTHKECHHMS LIEJIM HA OCHOBE Y4€Ta BBIJICJICHHBIX Y4H-
TE€JIEM OPUEHTUPOB JEHCTBHS B HOBOM Y4eOHOM MaTepHale;

— IUIAaHUPOBATh IYTH JOCTHKECHHUS LICIICH.
2. [Tomy4nTh BO3MOXXHOCTh HAYUUTHCS:

— CaMOCTOATCIBbHO CTaBUTh HOBBIC y‘-IC6HI)IC OCIu U 3aga4u,

— IIPY IUVIAHUPOBAHUU JOCTUKEHMSI LIEJIEN CAMOCTOSTENIBHO U aJICKBaTHO YYUTHIBATh YCIOBUS U CPEl-
CTBa UX JOCTUKCHHUS.

B cdepe pazBuTHs KOMMYHUKATHBHBIX YHHBEPCAJIBHBIX y4eOHBIX ACUCTBUI oOydwaromuiics 1.
Hayuures:

— aJIEKBaTHO MCIIOJIb30BaTh PEUb IS IUIAHUPOBAHUS U PETYJISLUU CBOEH NEATENBHOCTH;

— aJICKBAaTHO MCIOJI30BaTh PEUYEBBIE CPEICTBA ISl PELICHUS PA3IMYHBIX KOMMYHUKAaTUBHBIX 33744,
BIIQJICTh YCTHOM U IMCBMEHHOM PEYbI0; CTPOUTH MOHOJIOTMYECKOE KOHTEKCTHOE BBICKA3bIBAHMUE;

— OpraHM30BbBIBATH U INIAHUPOBATH YU4EOHOE COTPYAHUUECTBO C YUUTEIEM U CBEPCTHUKAMU;

HHTCIrpHUPOBATHCA B rpymimy CBCPCTHUKOB U CTPOUTDH IMPOAYKTUBHOC
B3aUMOJEUCTBHUE CO CBCPCTHUKAMU U B3POCJIIBIMU.
2. HOJ’Iy‘{I/ITI) BO3MOXHOCTb HAYUYHUTHCA:

Opath Ha ce0s MHUIIMATUBY B OPTaHU3AIIMNA COBMECTHOTO JCHCTBUS,

— OKa3bIBaTh NOJJECPKKY M COAECHCTBUE TEM, OT KOO 3aBUCUT JOCTUKEHHUE LIEJN B COBMECTHOM Jie-
ATEIBHOCTH.

B cdepe paszButus mo3HaBaTENbHBIX YHHMBEpPCAIbHBIX Y4E€OHBIX JAelcTBUN oOyuaromuiics 1.
Hayuwures:

— OCHOBaM pcajin3anuu HpOeKTHO'HCCHCHOBaTeHBCKOﬁ ACATCIIBHOCTH,
— IOPOBOJUTH Ha6J'IIOI[CHI/I$[ N OKCIICPUMCEHT IO PYKOBOACTBOM YUUTCIIA,

— OCYILIECTBIATh PACIIMPEHHBIH MOUCK MH(POPMALIUU C HCIIOJIB30BAaHUEM PECYpCOB OMOIMOTEK U
WNHurepHera.
2. [Tomy4ynuT BO3MOXXHOCTh HAYUUTHCS:

— CTaBUTbH NpoOJIEMy, apryMEHTHPOBATh €€ aKTyaJIbHOCTb;

— CaMOCTOSATCJIIBHO MTPOBOAUTH UCCIICAOBAHUA Ha OCHOBC IPUMCHCHHA MCTO/I0B Ha6J'IIO,£[eHI/I}I " 3KC-
NEPpHUMCHTA,

— BBIABUT'ATb T'MIIOTE3LI O CBA3AX U 3aKOHOMCPHOCTAX MPOUCCCOB; — OPraHnU30BaTh UCCIICJOBAHUC C
HCJIBIO ITPOBCPKU THIIOTE3BI;

— JCJIaTb YMO3aKJIHOYCHHA U BbIBOJbI HA OCHOBC apryMCHTAIlUU.

IIporpamma BHEYpPOUYHO IEATEIBHOCTH MO XUMUHU «MHp XMMUN» pacCUMTaHa Ha ydamuxcs 9 kmac-
coB (34 yaca).



Conepixanue NporpaMMbl BHEYPOUHOM /IeITETbHOCTH 0 XUMUH «MHP XUMHKI»
OcHoBHoOe coaepkaHue

Paznen 0. Bxonnoit cpe3 KM 3a 2023r. — 2y

Pasznen 1. Oco6ernoctu OI'D o xumuu B 20231, — 14

— KoIu(UKATOP PITEMEHTOB COJIEPIKAHUS

— cnenudukanusa Kumor OI'D no xumuun

— wuHbopmarmonHsie pecypcesl OI'D

Pa3znen 2. «Mup xumMum» — TeopeTHYecKuil MaTtepuajg 1o He-
OpPraHMYecKoi XUMHHU U NIePBOHAYAJIBHBIM NPEACTABJICHUAM 10 OPraHU4YeCKOn
XHMHUH, METOMKA pellleHUs 32IaHUI PA3HOT0 YPOBHS CJIOKHOCTH — 244,

Crpoenue aroma. CTpoeHue »dJIEKTPOHHBIX o00oJ0ouek aromMoB TiepBblXx 20 3JIEeMEHTOB
[CX5

[lepuonnueckuii 3aK0H U IEpUOJUYECKast cucTeMa XxuMuueckux semenToB J[.M. MenaeneeBa Ctpo-
€HHe MOJIEKYJ. XMMUYECKasl CBSI3b: KOBAaJICHTHAs (HETIOJIsIpHAs, TTOJISIpHAS ), HOHHAS, METAJNTUYECKAs.
BanentHocTh XUMHUYECKUX 3JIEMEHTOB. Crenenn OKHUCIICHUSA XUMUYECKUX  3Je-
MEHTOB.

[Ipoctblie u cnoxHbie BemecTBa. OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COETMHEHUI.

Homenkiatypa HEOpraHMYECKUX COSTUHEHUH.

Xumuueckasi peakius. Y clioBUs U PU3HAKY POTEKAHUS XUMUYECKHUX peakuil. XUMUYECKUE ypaB-
HEHHUs. 3aKOH COXPaHEHHUsI MaCChl BEIIECTB.

Knaccudukanus XUMUYECKUX peaKUui o pa3IMYHBIM  [pPU3HAKAM: KOJIU4Ye-
CTBY H COCTaBY UCXOJHBIX U TIOJYYCHHBIX BEIIECTB; N3MEHEHHUIO CTEIICHEW OKUCICHUS XU-
MUYECKHUX 3JIEMEHTOB, IOTJIOLICHUIO U BBIJCICHHUIO SHEPTUU.

Brrunciienue MaccoBoil 10JIM XUMHYECKOTO 3JIEMEHTA B BEIIECTBE.

DIEKTPOIUTHI U HE3JIEKTPOJIUTHI. Karnonst u AQHUOHBI. DNEeKTpONIUTHYE-
CKasg JAMCCOLMAIMs KUCIOT, IEeJI0Yel, coell (CpeIHUX )

Peakinu noHHOTO 0OMEHA M YCIIOBUS UX OCYIIECTBIICHUS.

XUMHYECKUE CBOMCTBA OKCUJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIIOTHBIX.

XUMHUYECKUE CBOWCTBA OCHOBAHUM U KUCIIOT.

XuMHu4ecKue CBOMCTBa aM()OTEPHBIX THAPOKCUIOB.

XUMHYECKHE CBOWMCTBA colel (CpeaHHmX)

XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAIIOB: TAJIOTEHOB, KUCIIOPO/Ia, CEPHI.

XUMHUYECKUE CBOMCTBA MPOCTBIX BEILIECTB HEMeTaljIoB: a3ota, ¢ocdopa, yT-
aepoja, kpeMmuust Yucteie BemecTBa u cMecH. [IpaBuiia 6e3omacHoi paboThI B MIKOJIBLHOM Jia-
Oopatopun. UenoBek B MUpPE BEIIECTB.

OKHCIATENTbHO-BOCCTAHOBUTENBHBIC peakiinu. OKUCIUTENb U BOCCTAHOBUTEL. Brruucienune Macco-
BOM JI0JIM PaCTBOPEHHOIO BEILIECTBA B pacTBOpE. Briuncnenus mno

XUMHYECKOMY ypaBHeHHIO. (Ne 21)

PacuérHble 3a1aun: BHIYMCIEHHE MACCOBOM 101 XMMHYECKOTO 3JIEMEHTA B BEILIECTBE, BHIUMCICHUS
M0 XUMHUYECKOMY YPaBHEHHIO C MCITOJIH30BAHUEM MACCOBOM JIOJIM pacTBOPEHHOTO BEIECTBA B pac-
tBOpE. (Nel5, 21)

B3anMoCBs3b pa3IUyHBIX KIACCOB HEOPTraHWYECKUX BEIIeCTB. Peakinu noHHOTO oOMeHa. XuMude-
CKHE CBOMCTBA MPOCTHIX BEIIECTB METAJIOB: IIETOUYHBIX, IEJTOUHO3EMENIbHBIX, MArHUSI U KX COEIU-
HEHUW, eJe3a U ero COCIMHEHMM, AIFOMUHUS, ero coequHeHni. OmnpeneneHne Xxapakrepa cpeasl
PacTBOPOB KUCJIOT U HIEJIIOYEH C MOMONIBIO UHIUKATOPOB.

KauecTBeHHBIE peakiny Ha aHHOHHI B pactBope (C17, Br, I, S%, SO3%", SO+, NO3", PO4s*, COs%,
Si032-)

KauecTBeHHBIE peakIny Ha KaTHOHEI B pactBope (NH4*, Nat, K*, Ca?*, Mg?*, Fe?*, Fe®", A",

CU2+, Zn2+)

[Tomyuenune razooOpa3Hbix  BemiecTB. KauecTBeHHBIE  peakIMM Ha  ra3000pa3Hble Be-
IeCTBa



(kucIopoa, BOJOPO/, YIJIEKUCIBIN Ta3, aMMHUaK )

[TepBoHavanbHbIE CBEJCHNUS 00 OPraHMYECKUX BEUIECTBAX: MPECIbHBIX U HEMPEIETbHBIX YTIEBOI0-
ponax (MeTaHe, 3TaHe, ITHICHE, alleTUIICHE)

[lepBoHavanbHbIC CBEIEHUS 00 OPraHUYECKUX BEIIECTBAX: CHUPTAX (METaHOJIE, 3TaHOJe, TIIHIe-
puHE), KapOOHOBBIX KUCIIOTaX (MypaBbUHOMN, YKCYCHOM, CTEAPUHOBOM ).

buonorudeckn BaKHBIC BEIIECTBA: OCIKU, YKUPHI, YTICBOIBI.

Paznen Biirodaer paboTy MO TPEHUPOBOUYHBIM 3aJlaHUSIM JJISl OIMpPENEieHHs] TOTOBHOCTU
IIKOJILHUKOB K 3K3aMEHY 110 TOMY HJIM WHOMY pa3felly ¢ MOCIEAYIONUM aHAIN30M M METOIr4e-
CKUMHU PEKOMEHIAIIUSIMHU.

Pa3znen 3. TecToBbIi NPAKTUKYM. — 4 4
Bxrouaet HENMocpeICTBEHHO TECTUPOBAHKE U padOTy ¢ OJIAaHKaAMH OTBETOB.
Pa3neu 4. BoinoJiHeHHe NPOEKTHO-UCCJIEN0BATEIbCKUX PadoT. — 34
Paznen Bkimouaet paboTy 00yJaromuxcs o BRIOPAHHBIM TeMaM MPOEKTA 10 XUMHH, KOHCYJIbTaI[UH

YUUTENS.
TemaTu4yeckoe NJIAHNPOBaHNE BHEYPOUHOIi 1eSITeIbHOCTH
Ne
w/n Ha3BaHnue TeMbI KoauuecTBO 4acoB
1. Bxoanoii cpes KUM 2023 r. 2
2. Pazgen 1. Ocobennoctu OI'D mo xumuu B 2023 T. 1
3. | Pazmen 2. «Mup xumun» 24
4, Pa3nen 3. TecToBbIl MPaKTUKYM 4
5. | Pazgen 4. BeinosHeHne MpoeKTHO-UCCIIEIOBATEIBCKUX PaboT 3
Hroro 34
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