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Bueypounast nestenbHOCT, «Mup XuMHHM» TpeaHa3HadeH ans oOydaromuxcs 9 Kiacca,
BBIOpaBIIMX NpeaMET XUMUHU IS cladd dk3ameHa B (popme OI'D u mimaHupyromux B AajbHEHIIEM
M3Yy4eHHE XUMHUH Ha TPOPUIHLHOM YPOBHE.

[lenp maHHOTO Kypca — MOATOTOBKA M MOJJEPKKA BBIMTYCKHUKOB 9 Kilacca MIKOJbI, TIOMOIIb B
MPEOJOJICHIN KOTHUTHBHBIX, JTUYHOCTHBIX M MPOIECCYaTbHBIX TPYAHOCTEH B IMEPHO] TOJITOTOBKH K
JK3aMEHY.

Pe3ynbraTroM COBMECTHOH AESTENbHOCTH OOydaromuxcs 9 Kiacca W mejgarora OyayT sIBISITbCS
pe3yNbTaThl MPOOHOTO TECTHPOBAHMS, & B KOHEYHOM UTOTE — WUTOrOBAasi aTTECTAlMsI OOYJArOIIUXCS IO
peIMeTy XUMHUSL.

B coorBerctBuM ¢ TpeboBanusMu DenepanbHOr0 TroOCyIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOrO o00IIero oOpa3oBaHMs BO3HUKJIA HEOOXOJMMOCTh B pa3pabdOTKe MpPOrpamMMbl
BHEYPOUYHOH JIEATCIBHOCTH, IO3BOJISIONICH pACHIMPUTh M YIIyOUTh CBOM 3HaHUS 10 XHUMUH,
c(hopMHUpPOBATH HABBIKK UCCIICIOBATEIBLCKONU JEATEIHHOCTH.

AKmyanbHocmp TIPOTPAMMBI CBSI3aHA C BO3MOXKHOCTBIO OOYyYarolierocsi BeIOpaTh MpPOQUIbHBII
npeaMeT o0ydeHUs B CTapUIMX KlaccaxX WM M3MEHHTh CBOM BBIOOp. DK3aMeH MO XUMHH TpeOyeT OT
00yJaromUXCcsl MHOTMX 3HAHWH W TOHSATHH HE TOJNBKO B 00JAacTH HEOPraHWYECKOH XHMHH, HO U
OpPTaHWYECKON XUMUH; BIIAJCTh MPAKTHUYSCKUMU HABBIKAMH U YMETh MPUMEHSTh UX B JPYTOH CHTYAIIHH.
3aHATHS TI0 BHEYPOUHOM jearenbHOCcTH «Mup XuUMHUM» TNpeJHa3HAYeHbl IJs TEOPETUYECKOW U
MPAaKTUYEeCKOH TOMOIIM B TMOATOTOBKE K ['OCynapcTBEHHON WTOrOBOM — aTTecTaluu.3aHsATHs
OpPUEHTUPOBAHBI HA TIOBTOPEHHE, CHCTEMATH3AlNI0 U YIIYOJIEHHOE M3YYCHHE Kypca XUMHU OCHOBHOM
IIKOJIBI, @ TaKXX€ Ha MOJArOTOBKY oOyuwaroumuxcs 9-x kiaccoB k OI'D m oOyuaromuxcs, KOTOpbIE
BBIOMPAIOT XUMUIO 7S JanbHeWIero odydeHus B mpoduie. 3aHATUS MO MPOrpaMMe BHEYPOUHOMH
NEeSATENbHOCTH «MHUp XUMHUMY TIOMOTYT peain30BaTh 00YJarOIIUMCS MTPOEKTHI IO BHIOPAHHBIM TEMaM.

Hoeu3noii 1aHHON TPOTpaMMBI SIBIIIETCS TO, YTO B OCHOBE JISKUT CHUCTEMHO-EATEIbHOCTHBIN
MOIXO0/, KOTOPBII CO3/JTa€T OCHOBY JIJISl CAMOCTOSITEILHOTO YCIIEIIHOTO YCBOCHHS 00YJarONMMUCS HOBBIX
3HaHWW, yYMEHUU, KOMIETEHIIHH, BUIOB U CIOCOOOB JEATEIHHOCTH M O00ECIEeYHBAET COOTBETCTBHUE
JESTENIbHOCTH OOydYaloluXcsi WX BO3pacTy U HMHAWBHIYaITbHBIM OCOOCHHOCTSIM. ODMOIIMOHATBHOE
MEePEeKUBAHUE TPOIECCa OTKPBITUS SIBISICTCS OCHOBOW MOTHBAIMM K 3HAHHSM, CTHMYJISTOPOM CaMOM
YMCTBCHHOU JIEATSIBHOCTH B JIOCTIDKEHUHW eI JIMIHOCTHOTO, COITMAIIBHOTO W IT03HABATEILHOTO
pa3BUTHS 00YHAIOIIHXCS.

[IporpamMma pa3paboTaHa Ha OCHOBE CIEAYIOIUX HOPMATUBHBIX JOKYMEHTOB:

o  ®DenepanbHbiii 3ak0H Ne273 @3 o1 29.12.2012 1. «O6 obpazoBanuu B Poccuiickoit @enepammmy;
e @enepanbHBI TOCYIAPCTBEHHBIM 00pa30BaTEIBHBIA CTAHIAPT OCHOBHOTO OOIIEro 0O0pa30BaHUs,

YTBEP)KJICHHBIN MpUKa3oM MuHuUCTEpCcTBa oOpa3oBanus M Hayku Poccuiickoit @enepamuu ot 17

nexadbpst 2010 r. Ne 1897;



e TpebGoBanusi K OCHAIIEHUIO OOPA30BATEIHLHOTO MPOIECCa B COOTBETCTBUM C COJEP)KATEIbHBIM
HalOJIHEHHEM  y4eOHbIX  NIpeAMETOB  (pemepanbHOr0O  KOMIOHEHTa  TOCYJapCTBEHHOTO
00pa30BaTeNLHOTO CTAaHAAPTA, YTBEPIKICHHBIN MpHUKa3oM MuHHCTEpCTBa 00pa3oBaHUs U HAYKH
Poccuiickoit ®enepanyu ot 4.12.2010 r. Ne986;

e CanlluH, 2.4.2.2821-10 «CaHuTapHO - SNHUIEMHOJIOTHYECKHE TpPEOOBAaHUS K YCIOBHIM U
opraHu3anui  oOyueHHss B 0OIIEOOpa30OBATENBbHBIX  YUPEXKACHUSX,  YTBEPXKIACHHBIC
1oCcTaHOBJIEHUEM [ TaBHOTO rocyapcTBeHHOro canutapHoro Bpaua P® ot 29.12.2010r. Ne189».
3aHATHS IPOBOJATCS UHIMBUIyaJIbHbIE U TPYIIIIOBBIE.

Ilens iporpaMMmBbl:

- IOArOTOBKA W TOJJEpXKKa BBITYCKHUKOB 9 Kijlacca IIKOJIBI, IOMOLIb B IPEOJIOJICHUU
KOTHUTUBHBIX, TMYHOCTHBIX H MPOIECCYAbHBIX TPYAHOCTEN B MEPUOJI MOATOTOBKH K IK3aMEHY.

3aoauu nporpaMMbl BHEYPOUHO 1€ATEIHHOCTH MO XUMHHU:

OCBOGHHE BAXHEHIIMX 3HAHUM OO0 OCHOBHBIX MOHATUSX M 3aKOHAX XHMHH, XUMHUYECKOU
CUMBOJIUKE;

OBJIQJICHUE YMEHUSAMH HAOJI0/IaTh XUMUYECKUE SBJICHUS, MIPOBOAUTH XUMUUECKHUI 3KCIIEPUMEHT,
MPOBOAUTH Pacu€Thl HA OCHOBE XUMUYECKUX (POPMYIT BEIIECTB U YPaBHEHUI XUMUYECKIX PEaKIIHii;

pa3BUTHE TIO3HABATENBHBIX MHTEPECOB M HHTEIUIEKTYyallbHBIX CIOCOOHOCTEM B mpolecce
IPOBEJCHUS XUMUYECKOTO 3KCIEPUMEHTA, CAMOCTOATEILHOTO MPUOOPETEHHs 3HAHUI B COOTBETCTBUHU C
BO3HHUKAIOIIUMH KU3HEHHBIMH MOTPEOHOCTSIMHU;

BOCIIUTAaHHE OTHOIIEHUS K XUMUU KaKk K OJAHOMY H3 (yHIaMEHTaJbHBIX KOMIIOHEHTOB
€CTECTBO3HAHMSI U DJIEMEHTY OOIleUYeNOBeUeCKOH KyIbTyphbl, NMPUMEHEHHE TIOJTYYeHHBIX 3HAaHUU U
YMEHMH JUIsl UCTI0JIb30BAHMSI B HECTAHAAPTHON CUTYaIUU.

OO6miee yncI0 4acoB, OTBEACHHBIX YISl M3YUYCHUS] BHEYPOUHOU NEATETLHOCTH «Mup XuMun» B 9
Knacce, coctapinseT 34 daca (1 gac B Hezento).



IInanupyemsle pe3yJibTaThl

Ha 3aHATHAX BHEYPOUHOU AEATENbHOCTH «MUp XUMUN» 00ydaronIrecs JOMOIHAT CBOM 3HAHUS 110
XUMHH, TOBBICSIT CBOW YPOBEHb TEOPETUUYECKONW M 3KCIIEPUMEHTAIBHOM MOJArOTOBKU.3aHATHS NPU3BAHbI
npoOyIUTh Y YYalIUXCsl MHTEPEC K XUMHUECKOW HayKH, CTUMYJIMPOBATh JajlbHElIIee U3ydYeHUE XUMUH.
XuUMHUYECKUEe 3HaHMS, CHOPMHPOBAHHBIE HA BHEYPOUHBIX 3aHATHAX, IIOMOryT OOy4aroluMcsi B
MOJTOTOBKE K 3K3aMEHy 0 XMMHH M B JallbHEHIIEM OCO3HAHHO BHIOpaTh HAIpaBJICHHUE MPOQPUILHOTO
00y4eHwusl.

IIpeaMeTHBIMH pe3yJabTaTaAMM OCBOCHUS IIPOTPAMMBI SBJISIFOTCS:

- B IO3HABaTeJIbHOU c(epe: OMMUChIBATh JEMOHCTPALMOHHBIE M CAMOCTOSITENIBHO MPOBEJCHHBIE
SKCIICPUMCHTBI, UCIIOJIB3Ys IJId 3TOTO pyCCKI/Iﬁ SA3BIK U SA3BIK XHUMMHU, Ha6JIIO[[aTB JACMOHCTPHUPYCEMBIC U
CaMOCTOATCIIBHO IPOBOJAUMBIC OIIBIThI, XUMHYCCKUC PCAKIIUHA, ITPOTCKAOIINEC B IIPUPOAC U B 6I)ITy;

- B LIGHHOCTHO-OPHEHTAIIMOHHOM cepe: CTPOUTh CBOE MOBEACHUE B COOTBETCTBUU C IIPUHLIUIIAMU
OepeKHOro OTHOILEHUS K IIPUPOJIE;

- B TPYZIOBOH cdepe: MIaHUPOBaTh U OCYIIECTBIISATH CAMOCTOSTENbHYIO paObOTy MO TIOBTOPSHUIO H
OCBOCHHIO TeOpeTI/I‘IGCKOI\/JI 4aCTH, IJIaHUPOBATH U IIPOBOAUTH XUMHYECKHI OKCIICPUMCHT, HCIIO0JIb30BATh
BEILIECTBA B COOTBETCTBUU C UX MpeHA3HAYEHUEM U CBONCTBAMU;

- B c(epe 06€30IaCHOCTH KHU3HEAEATEIbHOCTH: OKa3bIBaTh IMEPBYIO MOMOIIbL MPU OTPABICHUSX,
0’KOTax M JIPYruX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPaTOPHBIM 000pYI0BaHUEM.

JINYHOCTHBIMM pe3y/IbTaTaAMM SIBIISIFOTCS:

- B LIEGHHOCTHO-OPHEHTAIIMOHHOHN cepe — UyBCTBO TOPJIOCTH 32 POCCUICKYIO HAYKY, OTHOILLICHHE K
TPYAY, LEJIeYyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOIICHKA;

- B TpYyIOBOH c(epe — rOoTOBHOCTh K OCO3HAHHOMY BBIOOpY JAajibHellield o0pa3oBarenbHON
TPaeKTOPHH;

- B TIO3HaBaTeNbHOU cdepe: MOTHUBALUS Y4YEHMS, YMEHHUE YIPaBIATh CBOEH IO3HABATEIbHOM
JEATEIBHOCTH.

MeTanpeaMeTHbIMHU pe3yabTaTAMM SBIISIOTCS:

- BJaJICHUE YHUBEPCAJIbHBIMH €CTECTBEHHO-HAYYHBIMU CIIOCOOAMU JESATENbHOCTH: HAOIIO/IEHUE,
U3MEpEeHue, IKCIIEPUMEHT, YieOHOe HCCIIeI0BaHuE;

- YMEHUE TeHepupoBaTh UJEH, OTIPENIENIATh CPEACTBA, HEOOXOJUMBIE [T UX peaTh3aliu;

- YMEHHE OIpeNeNATh LeMu M 3a/a4d JesTeIbHOCTH, BBIOMpATh CPEJCTBA pealu3alluil Ledu U
IMPUMCHATH X Ha IIPAKTUKE,

- UCITIOJIB30BATh Pa3JIMYHbIC HCTOUYHHUKHU IJIA ITOJTYUCHUA XUMHYECKOH I/IH(l)OpMaI_[I/II/I.

OcBoeHHE mMporpaMmbl BHEYPOUHOW JEATEIBHOCTH OOYYAIOIIUMUCS [O3BOJUT IOJYYUTH

CIIeyIOIINE PEe3yabTaThl:



B cehepe pazeumun nuunocmuvix yHueepcanbHuix yueOHbIX OelicmeUll 8 paAmMKax:

1. Koenumugnozo komnonenma 6yoym cghopmuposansi:

- OCHOBBI COIMAILHO-KPUTUYECKOTO MBIIUICHUS, OPUEHTAIUS B OCOOCHHOCTSX COIHUATBHBIX
OTHONIICHUH U B3aUMOJCHUCTBHUH;

- 9KOJIOTHYECKOE CO3HAHHE, MPHU3HAHUE BHICOKOW IIEHHOCTH XKHM3HH BO BCEX €€ MPOSIBICHUSIX;
MPABUJI TIOBE/ICHUS B YPE3BBIYANHBIX CUTYAIIHSIX.

2. [JeHHOCMHO020 U IMOYUOHATILHO2O KOMNOHEHMO8 6)y0em chopMuUposana.:

- TOTPEOHOCTh B CAMOBBIPAXCHUU M CaMOPEaTTU3aIiK, COMAILHOM MTPU3HAHUH.

3. HesamenvbHocmuozo komnonenma 6y0ym cpopmuposamul.

- YMCHHE BECTH JHAJOr HAa OCHOBE pPABHOIPABHBIX OTHONICHWA W B3aUMHOTO YBRXKCHHS U
PUHATHS,

- YCTOMYMBBIA IO3HABATEIBbHBI MHTEPEC M CTAHOBJICHHE CMBICIOO0Opasyromie (QyHKIMH
MI03HABATEIILHOTO MOTHUBA,;

- TOTOBHOCTH BBIOOpa MpoQHUIBLHOTO 00pa3oBaHMUSL.

2. O0y4arouuiics HOIYyIUTh BO3MOKHOCTD U (HOPMUPOBAHHUS:

- BBIPQ)KCHHOM YCTOMYMBOW y4eOHO-T03HABATEIPHON MOTHBALIMU M UHTEpPECa K YUCHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO M CaMOBOCIIUTAHHIO.

B cghepe pazeumusn pezynamusnuvix yHugepcanbHuIX yueOHbIX OClicmeuil 00yuarouuiics

1. Hayuwurcs:

- I[eJIeTI0JIaTraH!Io, BKIIF0UYasi MOCTAHOBKY HOBBIX 1IeJIeH, MpeoOpa3oBaHue MPAKTUUECKON 3a/1a4il B
MO3HABATENbHYIO;

- CaMOCTOSITENIbHO aHAIM3MPOBATH YCJOBUS JOCTH)KCHHUS LM HAa OCHOBE y4eTa BBIICJICHHBIX
YUUTEJIEM OPUEHTHUPOB JICHCTBYS B HOBOM YIeOHOM MaTepualie;

- IJTAHUPOBATH MYTHU JTOCTHKEHUS ENEH.

2. [Tony4uTh BO3MOKHOCTh HAYYUTHCS:

- CAMOCTOSTEJIEHO CTaBUTh HOBBIC YUCOHBIE MM U 33]1a4H;

- TIpH TUIAHUPOBAHHUM JOCTHKCHHS IIEJICH CaMOCTOSTEIIPHO M aJICKBATHO YYUTHIBATH YCIIOBHUS H
CPEICTBA UX JOCTUKCHHS.

B cehepe pazeumun KoMmMyHuKamugHvIX yHUGEPCATbHBIX YUEOHBIX OClICMEUTL 00YUaloujuiica

1. HayunTcs:

- aJICKBaTHO HMCITOJIb30BATh PeUb JUIs ITIAHWPOBAHUS U PETYISINN CBOCH e TeIFHOCTH;

- QJICKBaTHO HCIIOJI30BATh PEUYECBBIC CPEJICTBA IS PEIICHUS PA3TUYHBIX KOMMYHUKATHBHBIX
3a/1a4; BJIAJIETh YCTHOW U MUCHbMEHHON PEeUbl0; CTPOUTH MOHOJIOTUYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- OPraHU30BBIBATH U MJIAHUPOBATHh YI€OHOE COTPYIHUYECTBO C YUUTEIIEM U CBEPCTHUKAMU;

- HMHTETPUPOBATHCS B TPYNIY CBEPCTHUKOB M CTPOUTH NPOAYKTHBHOE B3aUMOJICHCTBHE CO

CBCpPCTHUKaMU U B3POCJIBIMHU.



2. [Tony4uTh BO3MOKHOCTh HAYUUTHCS:
- OpaTh Ha ce0s MHULIMATHBY B OpraHU3allMi COBMECTHOT'O JICHCTBHS;

- OKa3bIBaTbhb MMOAACPIKKY U COI[CﬁCTBPIG TEM, OT KOI'O 3aBHMCHUT OJOCTHIXXCHUC IICJIIHU B COBMECTHOM

JACATCIIbHOCTH.

B cehepe pazeumun noznasamenvHvlx yHUGEPCATbHBIX YUEOHBIX OCUICMEUIL 00YUAIOWUTICA

1. HayuuTcs:
- OCHOBaM peain3aliy IPOEKTHO-UCCIIe10BATEIbCKOMN 1EATEIbHOCTH;
- IPOBOJIUTH HAOJIIOJCHUS U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUUTEIS;

- OCYILECTBJIATh PACIIUPECHHBIN MOUCK WH(POPMAIUU C MUCIOJIB30BAHUEM PECYPCOB OMOIIMOTEK U

HutepHera.
2. Ilony4nTt BO3MOKHOCTb HAYUHUTHCS:
- CTaBUTb IPOOJIEMY, apryMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOATCIIbHO IMPOBOAUTL HMCCICAOBAHHA Ha OCHOBC NPUMCHCHHA MCTO0B Ha6JIIOIIeHI/I$[ n

SKCIICPUMCHTA,
- BBIABUT'ATb T'MIIOTE3bI O CBA3AX WU 3dKOHOMCPHOCTAX IIPOLCCCOB;
- OpraHu30BaThb UCCICAOBAHHC C LCIIbIO IIPOBCPKHU I'NIIOTC3bI;

- ACJIaTh YMO3aKJIIOYCHUS U BBIBOABI HA OCHOBC apTryMCHTAILIUU.

HporpaMMa BHCypO‘-IHOI\/’I ACATCIIBHOCTH 110 XHMMHH «MI/Ip XUMHHU» paACCUUTAHA HA YYaAIIUXCA 9

kiaccoB (34 gaca).



CoaeprxkaHue nmporpaMmai.
BHEYPOUHOIi 1eATeIbHOCTH 0 XUMHHU «MHP XUMHM»

[IporpamMma 3aHATHI COCTOUT U3 YETHIPEX Pa3/EIIOB:

1. Ocobennoctu OI'D no xumuw.

2. IloBTOpenue u yriayOieHne TeOpeTUYECKOro MaTepruasa, METOJUKa pelIeHUs 3alaHuil pa3HOTo
YPOBHSI CJIOKHOCTH.

3. TecTOBBII1 TPaKTUKYM.

4. BrITIoJTHEHUE MPOSKTHO-UCCIIEIOBATEILCKUX PadoT.

OcHoBHOe coepkaHue

Paznen 0. Bxognoii cpe3 KUM 3a 2023r. — 24

Paznen 1. Ocooennoctu OI'D nmo xumuu B 2023r. — 14
— KOAU(MUKATOP JIEMEHTOB COJEPIKAHMS

— cnerudukanus Kumor OI'D nmo xumuun

— uHdopmarmonHsie pecypcel OI'D

Paznen 2. «Mup XuMHM» —TEOPETUYECKUN MaTepuan [0 HEOPraHWYECKOM XUMUU U
IIEPBOHAYAJIbHBIM IIPEACTABICHUSAM II0 OPraHUYEeCKOM XMMMM, METOJIMKA PEIICHUS 3aJaHui Pa3HOro
YPOBHS CIIO)KHOCTH — 244.

Crtpoenue atoma. CTpoeHHUE 3IEKTPOHHBIX 0005104eK aToMOB epBbIx 20 anemenToB [ICXD

[lepnonnueckuil 3aKOH U NIEPUOJAUYECKAs CUCTEMAa XUMHYECKUX 21eMeHToB J1.M1. Menneneena

Crpoenue Mosekyn. XUMHUYEcKas CBS3b: KOBaJCHTHas (HENOJsApHas, HOJsApHasi), HOHHasd,
MeTaJlJIn4ecKasl.

BaneHTHOCTD XUMHUYECKUX 71€MEHTOB. CTENEHb OKUCIEHUS XUMUYECKUX YJIEMEHTOB.

IIpocteie u crnoxkHble BemecTBa. (OCHOBHBIE KJIACChl HEOPraHWYECKUX  COEIMHEHUH.
Homenknarypa HeoOpraHM4ecKux COeTUHEHHMN.

X¥uMHUYEcKas peaklus. Y CIOBHS M NPU3HAKU MPOTEKAHMS XMMHYECKUX peakiui. XMMHYECKUe
YPaBHEHHUs. 3aKOH COXPaHEHMsI MACChl BELLIECTB.

Knaccudpukanys XuMHUYECKMX peakuuid IO pPa3IMYHbIM IpPU3HAKaM: KOJIMYECTBY U COCTaBy
UCXOIHBIX M IIOJIYYEHHBIX BEIECTB; WM3MEHEHHMIO CTENEHEW OKHCIEHUS XUMHUYECKHX DJIEMEHTOB,
MOTJIOUIEHUIO U BBIJICJIEHUIO SHEPTUH.

Brruncnenue MaccoBoil 10JIM XMMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

ONEeKTPOIUTHl U HEAIEKTPOJIUThl. KaTHOHBI M aHUOHBL. DJIEKTPOIMTUYECKAs JUCCOLMALUS
KHCTIOT, Ieoueil, coneit (cpeaHux)

Peakuun noHHOro 0OMeHa M YCJIOBUS UX OCYLIECTBIICHUS.

XUMHUYECKUE CBOICTBAa OKCHJIOB: OCHOBHBIX, aM(OTEPHBIX, KUCIOTHBIX.

XHWMHYECKUE CBOMCTBA OCHOBAaHUM U KHCIIOT.

XuMHUYecKue cBOMCTBa aM(pOTEPHBIX THAPOKCHIIOB.

XUMUYecKHe CBOMCTBA coJiel (CpeIHUX )

XHWMHYECKHE CBOWCTBA ITPOCTHIX BEIIECTB HEMETAIIJIOB: FAJIOT€HOB, KUCIOPO/a, CEPBI.

XUMUYeCKHE CBOMCTBA IPOCTHIX BEIIECTB HEMETAJUIOB: a30Ta, pocdopa, yriaepoaa, KpeMHHUS

Yucrtele BenecTBa U cMecH. [IpaBuiia 6e3omacHoi paboThl B IKOJIBLHON JabopaTopun. YenoBek B
MUpE BEIECTB.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMHU. OKUCIUTEND U BOCCTAHOBUTEII.

Boruncnenne maccoBod 10 pacTBOPEHHOrO BelIeCTBa B pacTBope. Bwiumcienus 1o
XUMHUYEeCKOMY ypaBHeHHIO. (Ne21)

PacuérHble 3amauM: BBIYMCIIEHHE MACCOBOM JIOJM XUMHUYECKOrO JJIEMEHTa B BEUIECTBE,
BBIUMCJIEHHSI 10 XMMUYECKOMY YPABHEHHIO C MCIOJIb30BAaHUEM MACCOBOM J10JIM paCTBOPEHHOTIO BELLIECTBA
B pacTtBope. (Nel5, 21)

B3anMoCBsI3b pa3IHyUHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB. Peakunn HOHHOTO oOMeHa.



XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJUIOB: MIETOYHBIX, IEIOYHO3EMEIbHBIX, MarHUS U
UX COSIMHCHUM, KeJIe3a U er0 COCAUHCHUH, aTJIOMHHHS, €T0 COSINMHCHUH.

Omnpenenenne XapakTepa Cpelbl PacTBOPOB KUCIOT W IIENOYEH C IMOMOIIBI0 HWHIUKATOPOB.
KauecTBeHnblie peaxiuu Ha annoHsl B pactBope (CI°, Br, I, Sz‘, 8032‘, SO42', NO3, PO43', COgZ',

Si05?)

KadecTBeHHBIC peakiid Ha KaTHOHBI B PacTBOPE (NH4+, Na*, K*, Ca2+, Mgz+, Fe2+, Fes+, A|3+,
CU2+, Zn2+)

[Tonyuenne ra3oo0pa3HbIX BemiecTB. KadecTBeHHBIE peakiMd Ha Ta3000pa3HbIe BEIIECTBA
(KUCIOPO, BOAOPO/I, YIIICKHUCIBINA a3, aMMHAK )

[lepBoHavasibHBIC CBEJEHUS 00 OpPraHWYECKUX BEIISCTBAX: MPEACIbHBIX M HENPEACIbHBIX
YIJI€BOOPOAAX (METaHe, 3TaHe, STUIICHE, alleTUIIEHE)

[lepBoHavasibHBIC CBeIEHHS OO0 OpPraHWYECKMX BEIIEeCTBAaX: CIHpPTax (METaHoJe, 3TaHOJIE,
TJIMIEPUHE), KAPOOHOBBIX KUCIOTAX (MYpagbuHoll, yKCYyCHOU, CTEAPUHOBOM).

buonornueckn BakHbIC BEIIECTBA: OCITKH, KUPBI, YTICBOIBI.

Pasmen Bxmowaer paboTy 1O TPEHUPOBOYHBIM 3aJaHHUSIM JUISI OIPEICICHHUS TOTOBHOCTH
HIKOJILHUKOB K AK3aMEHY MO TOMY WJIM MHOMY pa3liely C MOCIEIYIOIIUM aHaTu30M U METOJUYECKUMU
PEKOMEH TAlIASIMH.

Pa3nea 3. TecToBblil NpaKTUKYM. — 4 4
Bxittoyaer HemocpeaCcTBEHHO TECTUPOBaHKE U pabOTy ¢ G1aHKaMU OTBETOB.

Pa3znen 4. BoinosiHeHHe MPOEKTHO-UCCIEA0BATENbCKUX PadoT. — 34

Pazgen Brimouaer paboTy o0Oydaromuxcs 10 BHIOPAaHHBIM TEMaM IMPOEKTa [0 XHMHH,
KOHCYJIbTAIlMH YYUTEJIS.

TemaTuueckoe IJIAHUPOBAHHUE

Ne | Tema Bceero | [Tnanupyemsie pe3ynbratsl (YY)
n/n 4acoB
0 | Bxoanoii cpes KM 2021r | 2 Onpenenuts MapuipyTbl, B TOM YHCJIE WHAWBHUIYaJIbHBIC,
MTOBTOPEHUS U 3aKPETIICHUS TEM.
1 |Pazgen 1. OcoGennocru |1 3naer ocobenHoctu OI'D 2021r, koguduKaTop 3I€MEHTOB
OI'D no xumuu B 2022r. cogepxkanus, cneunpukanus Kumo OI'D mo xumum,

nH@opMannonusie pecypest OI'3;
HAy4YUTCS HUCIONB30BAaTh pA3IUYHbIE HUCTOYHUKU IS
MOJIy4EHUsI XUMUUYECKON HHPOpMaIiu

2 Pazpen 2. «Mup xumumn» 24 Hayunrtcs onpenensaTs nenu v 3aauu AesITeIbHOCTH,
BBIOMPATh CPEJCTBA pealM3alliy LEIU U MPUMEHATh UX Ha
MIPaKTHKE;

pas3iuyaTh BEIIECTBA Pa3HBIX KJIACCOB IPOCTBIX H
CJIOKHBIX BEIIECTB, ONIPEAEIATh HX XUMUYECKUE CBOMCTBA, B
TOM YHCJIE U U3YYCHHBIX OPraHUYECKUX BELIECTB;

pa3anyJarhb o KA4eCTBEHHBIM peakuusam
MIPEIIOKEHHBIE KATUOHBI U aHUOHBI,

OMKCHIBaTh XMMHUYECKHE pEeaKkluu, HaOIoJaeMble B
xone J€EMOHCTPALIMOHHOIO u 71a00paTOPHOTO
JKCIIEPUMEHTOB.

JlenaTb BBIBOJABI U3 PE3YNbTaTOB IPOBEAEHHBIX
XUMHMYECKHUX SKCIIEPUMEHTOB;

OOBSICHATH TEHETUYECKYIO CBSI3b MEXK]y BEI[ECTBAMU
Pa3sHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

CocTaBisiTh CXeMy DJEKTPOHHOTO OajaHca K




OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIM PEAKLHUSIM, TPABUIBHO
paccTaBiATh KOA(pQUIMEHTH HAa OCHOBE COCTABICHHOMN
CXEMBI, OTIPE/IEIISATh OKUCINTENh U BOCCTAHOBUTEIIb;

paccuMThIBaTh ~ MAacCOBBIE  JOINM  XHMHYECKUX
3JIEMEHTOB B BELIECTBAX;

OPOM3BOJUTH  BBIUMCIEHUS IO  XHMHYECKOMY
YPaBHEHHIO  C  HUCIIOJNIB30BAHMEM  MAacCOBOH  JIOJH
PacTBOPEHHOTO BELIECTBA B PACTBOPE.

Pasnen 3. TecroBerii | 4
MIPAKTHUKYM.

[IpaBuIbHOCTE  OLIEHKM CBOHMX  BO3MOYKHOCTEH  IIPHU
BBITIOJIHCHHUH 3aJaHUH TECTa;
yMeHHE 0e30IMO0YHO 3aMOTHATh OJTaHKH.

Paznen 4. Bemonnenwue | 3
IIPOEKTHO-
HCCIIEI0BATENbCKUX PadoT.

Hayuwurcst onpenensars 1enu 1 3a1a4u JesITeIbHOCTH,
BBIOMpATh CPEJCTBA PEANN3allK LENd U NPUMEHATh MX Ha
MPAKTHKE;

UCIIOJIB30BATh PA3IMYHbIE HWCTOYHUKH JUIS  ITOJYYEHUS
XUMHAYECKON HH(popMarum;

HAYYUTbCS  AJCKBATHO MHCIOJB30BaTh  pPEUEBBIC

CpeAcTBa JUIsl PEUICHUs pa3IMYHBIX KOMMYHHKATHBHBIX

3a1a4;

00pa3oBaTeNbHON TPACKTOPUH.

BEIOOpY

(GOopMHUpPOBAaHNE BBIPAKEHHOM YCTOWYMBOM yueOHO-
[I03HABATEIbHOM MOTUBALMY U UHTEPECA K YUCHUIO;
FOTOBHOCTb K  OCO3HAaHHOMY

NalbHENIIen

KaJICHZ[apHO-TeMaTI/I‘leCKOQ MNJAHHPOBAHUE

Ne
n/m

Tema 3aagaTHS

Jara

[Ipumeyanus

I1J1aH

dakr

1-2

Bxoanoit cpes KUM 2021t (2 yaca)

Pazaen 1. Ocodennoctu OI'D mo xumuu B 2021r. (1 yac)

Ocob6ennoctu OI'D o xumuu B 2022r.

KOAU(PHUKATOp AJIEMEHTOB cojepxanus, cneunduxanus Kumos OI'D
no xumuu, aeMmoHcrpauuoHHelii KM 2022r., mHpOpMannoHHbIE
pecypebt OI'3;

Pazgea 2. «Mup xumum» (24 yaca)

Ctpoenue atoma. CTpoeHHE JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 nsnementoB [ICXD. Ilepmomnueckuii 3aKOH M INEPUOIUYECKAS
cucteMa xuMudeckux sjaeMmenToB /.M. Mennaeneera

CrpoeHne MoJeKysl1. XUMHUYECKasi CBA3b: KOBaJIEHTHAas (HEMospHasi,
NOJIIpHAs ), MOHHASI, MeTaJJTH4ecKasl.

BanenTHocTh  XMMHYECKHMX  21€MEHTOB. (CTENeHb  OKHUCIIECHUS
XUMHYECKHX HJIEMEHTOB.

[Ipoctele u cnoxHble BemecTBa. (OCHOBHBIE —KJIAcChl
HEOPraHWYeCKHX coeauHeHud. HomeHkiatypa HeopraHu4ecKux
COEIMHEHMI.

XyUMHUYECcKass peakuus. YCIOBHS M IPU3HAKU MPOTEKAHUS
XUMHUYECKHX peakuuil. XMMHUECKUE YpPaBHEHUS. 3aKOH COXpPaHEHUs
MacChl BEIIECTB.




Knaccudukanus XuMUYECKHX peakuuid MO0  PpazIudHbIM
MpU3HAKAM: KOJUYECTBY M COCTaBY MCXOAHBIX U TOJYYEHHBIX
BEIIECTB; U3MEHEHUIO CTENEHE OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB,
MOTJIOIICHHUIO U BBIICJICHUIO SHEPTUU.

8 Boruncnenne MaccoBOil JOJM XMMHUYECKOTO JJIEMEHTa B
BEIIIECTBE.

9 DNEKTPOIUTHl M HEINEKTPOJIUTh. KaTHoHBI W aHUOHBIL.
DNEKTPONUTHYECKAsT  TUCCOIMAIMA  KUCJIOT, IIEJIo4YeH, coJe
(cpenHux)

Peakunu noHHOTO 0OMEHA M YCIIOBUS UX OCYIIECTBIICHUS.

10 XUMHUYECKHE CBOMCTBAa OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
KHCJIOTHBIX.

11 XUMHYECKUE CBOMCTBA OCHOBAHUM U KUCIIOT.

12 XUMHYecKre cBOMCTBA aM(pOTEPHBIX THIPOKCHIOB.

13 XUMHYECKHE CBOWMCTBa cojiel (cpemHux). B3auMocsssb
Pa3IUYHBIX KJIACCOB HEOPTaHMYECKUX BEIIECTB. Peakiuu HOHHOTO
oOMeHa. (Ne22)

14- XUMUYECKHE CBOICTBa MPOCTHIX BEIIECTB HEMETAJIOB:

15 | ramoreHoB, KMCIOPOJA, CEPHI.

16- XHUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJIOB: a30Ta,

17 | docdopa, yrnepona, kpeMHUs

18 Yucteie BemecTBa U cMmecu. [IpaBuna 6e3onacHoil paboTH B
HIKOJIbHOM aboparopuu. YenoBek B MUPE BEIIECTB.

19 OKHCINTENHEHO-BOCCTAHOBUTEIbHBIC peakiuu. OKUCIUTENb U
BoccTaHOBUTENb. (Nel4, 20)

20 Brruucienne maccoBoil 07U PacTBOPEHHOTO BEIIECTBA B
pactBope. Brruncnenus mo XuMu4eckoMy ypaBHeHHIO. (Ne21)

21 Pacu€rHpie  3amaumM:  BBIUMCIEHME  MAacCOBOM  JIOJIU
XUMHUYECKOTO JJIEMEHTA B BEUIECTBE, BBIYUCICHUS 1T0 XUMHUICCKOMY
VPaBHEHUIO C HCMOJIb30BAaHMEM MAacCOBOM JOJTH PACTBOPEHHOTO
BeniecTBa B pactBope. (Nel5, 21)

22 XWMHYECKHE CBOWCTBA TPOCTBIX BEIIECTB  METAJIOB:
HIENIOYHBIX, IIEeJI0YHO3EMENbHBIX, MATHUS M UX COEIMHEHUH, jKere3a
1 €T0 COCIMHEHNH, alTFIOMUHHS, €r0 COCTUHCHHUIA.

23 OmnpeneneHre xapakTepa Cpelsl pPacTBOPOB KHUCIOT U
miesoueil ¢ MOMOIIbI0 MHIUKATOpOB. KauecTBeHHBIE peaknuu Ha
anmons! B pacteope (CI, Br, I, $%, SO5%, SO4%, NO5, PO,>, CO5?,
Siog%)

KadectBennsie peakiiuu Ha KaTHOHBI B pacTBope (N H,*, Na*,
K*, Ca**, Mg, Fe?*, Fe®*, AI**, cu®, Zn?").

24 [Tonyuenue razoo0pa3HbiX BemecTB. KauecTBeHHBIE peakiuu
Ha razoo0pa3Hbie BellecTBa (KUCIOPOJ, BOIOPOJ, YIVICKHCIBIA ras,
aMMHaK)

25 IlepBoHayanbHBIE CBeNECHUS 00 OPraHMYECKHX BEIIECTBAX:




MpEeACIbHBIX ¥ HENpeIeIbHBIX YIIeBOAOpoaax (MeTaHe, JTaHe,
ATUJICHE, alleTHIICHE)

26 IlepBoHayasibHbIE CBENEHUA 00 OPraHMYECKHMX BEIIECTBAX:
cnupTax (METaHoJe, JTaHoJe, TIIHIEPHHE), KapOOHOBBIX KHCIOTaX
(mypasvunotl, yKCyCHOM, CTEapUHOBOI).

27 buonorudecku BayKHbIC BEUIECTBA: OCIKH, JKUPBI, YTIICBOJIBI.

Pa3zneua 3. TecToBblii NPAKTUKYM. (4 Yaca)

28- | JlmarHoctuyeckas padbora

29

30- | ImarHoctuueckas pabota

31

Paznen 4. BoinoJiHeHne MPOEKTHO-MCCIEA0BATEILCKHX PadoT (6 yacoB)

32- Pabora oOydarommxcsi 1O BBIOpaHHBIM TEMaM IIPOEKTA,

34 | KOHCYNIbTAI[H YUUTEIIS.

Huarnoctuueckas padbora. Hanucanue OI'D no xumuu .
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