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TlosicHUTEIBLHASA 3aIMCKA

Bueypounast nestenpHOCTh «Mup XuMHM» TpeqHa3HadeH i oOydarommuxcs 9 Kiacca,
BBIOpaBIIMX TIpeaMET XUMUHU s cladyu dk3ameHa B (popme OI'D u mimaHupyromux B AajbHEHIIEM
M3Yy4eHHUE XUMHUH Ha TPOPUIHLHOM YPOBHE.

Pabouas mporpamMma JaHHOTO Y4eOHOrO Kypca BHEYPOUHOH JesITEeNbHOCTH pa3paboTaHa B

COOTBETCTBHUH C TPEOOBAHUSIMHU:

. ®denepanpHoro 3akoHa ot 29.12.2012 Ne 273 «O6 o6Opa3oBanun B Poccuiickoi
denepanuny;
. [Tpukaza Munnpocsemieanst ot 31.05.2021 Ne 286 «O06 yrBepxkaeHun (enepaabHOTo

rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa HAUYAIBHOTO 0011ero 00pa3oBaHusm»;

. npukaza MunmnpocsenieHuss ot 31.05.2021 Ne 287 «OO0 yrtBepxkiaeHuu (enepaabHOTo
roCyJapCTBEHHOI0 00pa30BaTeIbHOI0 CTaHAAPTa OCHOBHOI'O O0IIEro 00pa30BaHUsM;

. npukaza MwuHoOpHayku ot 17.05.2012 Ne 413 «O06 yrBepkaeHHH (enepaabHOro
rOCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTAaHAAPTa CPEAHETO OOIIEro 00pa30OBaHUM;

. MeTtoauueckux pEeKOMEHJALUMI II0 HCIOJB30BAHUIO M BKIIOYEHUIO B COACpKAHHE
nporiecca oOyueHMsT W BOCIMTaHHMS TOCYAApCTBEHHBIX cuUMBOJIOB Poccuiickoit  ®enepauuu,
HaIpaBJICHHBIX MUCbMOM MuHnpocsenenus ot 15.04.2022 Ne CK-295/06;

. Meroau4eckux peKOMEHJALUN 110 YTOYHEHUIO TOHATHS W COACPKAHUS BHEYPOUYHOU
JESTENIbHOCTH B paMKaxX peaji3allii OCHOBHBIX 00I11€00pa30BaTeIbHbIX IPOrpaMM, B TOM YHCIIE B YACTH
IPOEKTHOH J1eTeNbHOCTH, HAalPaBJICHHBIX MUcbMOM MuHoOpHayku ot 18.08.2017 Ne 09-1672;

. Crpareruun pasButus Bocniutanusi B Poccuiickoit denepanuu Ha nepuon no 2025 rona,
yTBEpXACHHOM pacniopsikeHueM [IpaBurtenscra oT 29.05.2015 Ne 996-p;

. CII 2.4.3648-20;

. CanlluH 1.2.3685-21;

. OCHOBHOMI 00pazoBatenbHO# nmporpamMmmel OOO.

[lenp naHHOrO Kypca — MOATOTOBKA M IMOJAJIEP’KKA BBITYCKHHKOB 9 Kilacca IIKOJBI, TIOMOIIb B
IPEOAOJICHUN KOTHUTHBHBIX, JUYHOCTHBIX WU MPOLECCYaJbHBIX TPYIHOCTEH B MEPHOJ MOATOTOBKHU K
JK3aMEHY.

Pe3ynpTaToM COBMECTHOH NesATeNbHOCTH OOydaromuxcs 9 kiacca W mejparora OyIayT SIBISATbCS
pe3ynbTaThl MPOOHOTO TECTHUPOBAHMS, & B KOHEYHOM HTOTe — UTOroBasl aTTecTalus 0OydaroIuXcs Io
peIMeTy XUMHUS.

B coorBerctBUM ¢ TpeOoBaHusMu DenepadbHOrO TroOCYIAapCTBEHHOTO 00pa3oBaTeIbHOIo
CTaHJapTa OCHOBHOTO 00Iero oOpa3oBaHMUs BO3HMKIA HEOOXOJUMOCTh B pPa3pabOTKE MPOTrpaMMBI
BHEYPOUHOH JI€ATENbHOCTH, TMO3BOJISIIONIEH pacllupuTh U YIJIyOWTh CBOM 3HAHHUA 1O XHUMHH,

c(hopMHUPOBaTh HABBIKK MCCIIEIOBATEIBLCKON JEATEIHHOCTH.



AKkmyanbnocms TPOrpaMMBbl CBSI3aHA C BO3MOKHOCTBIO O0YyYarollerocsi BeIOpaTh NMpO(UIbHBIN
npeaMer o0ydeHHs B CTAapIIMX KJIaccaxX WJIM M3MEHUTh CBOW BBIOOp. DK3aMEH MO0 XUMHH TPeOyeT OT
00y4aromuxcsi MHOTHX 3HAaHUA W TOHATUHA HE TOJBKO B OOJACTH HEOPraHMYECKOH XUMHH, HO H
OpPraHMYECKON XUMUH; BIAAETh IPAKTUYECKMMH HaBBIKAMHM U YMETh IIPUMEHATH UX B JPYIOM CUTYyallUH.
3aHATHA 10 BHEYPOYHOM aeArenbHOCTH «MuUp XUMHUM» NpeJHA3HAYECHbl IJIs TEOPETUYECKOW U
IPAKTUYECKOM MOMOLIM B MOATOTOBKE K ['OCynapcTBEHHON MTOrOBOM aTTeCTAalUMU. 3aHSTHS
OpPUEHTHPOBAHBl HAa MOBTOPEHHE, CHCTEMATHU3AIMI0O U YIIyOJIeHHOE M3yYeHHE Kypca XMMHHM OCHOBHOM
IIKOJBI, @ TAaKK€ Ha IOJArOTOBKY oOydwarommuxcs 9-x kimaccoB k OI'D um oOyuaromuxcsi, KOTOpble
BBIOMPAIOT XUMMIO AJI JajbHeimero oOyueHuss B npoduie. 3aHATHA [0 IPOrpaMMe BHEYPOUHOM
NesITeNbHOCTH «MUpP XMMUN» TOMOTYT peau30BaTh 00yJaroIIUMCS MPOEKTHI 110 BHIOPAHHBIM TEMaM.

Hoeu3noui JaHHOW TIPOTPAMMBI SBJISIETCA TO, YTO B OCHOBE JIEKUT CHUCTEMHO-IESITEIbHOCTHBIN
HOJX0/1, KOTOPBII CO3/1a€T OCHOBY JUIsl CAMOCTOSITENILHOTO YCIIEIIHOTO YCBOCHUS 00YUYaIOLIMMHUCS HOBBIX
3HaHUH, yMEHUI, KOMIETEHIUH, BUIOB M CIOCOOOB JEATEIBHOCTH M OOECIEeYMBAET COOTBETCTBUE
JESATEIbBHOCTH OOydalolMXcsl MX BO3pacTy W HMHAWBUIYaJbHBIM OCOOEHHOCTSIM. OMOIMOHAJIbHOE
NEPEeKUBAHUE IPOLIEcCa OTKPBITUS SIBISIETCS OCHOBOM MOTHMBALIMK K 3HAHUSIM, CTHUMYJISATOPOM CaMoOi
YMCTBEHHON [JEATEIBHOCTH B JOCTH)KEHUU LEJNEH JIMYHOCTHOIO, COLMAIBHOIO M II03HABATEIBHOIO
pa3BUTHSL 00YUaIOIIHUXCSL.

IIporpamMma pa3paboTaHa Ha OCHOBE CIAEAYIOLUX HOPMATUBHBIX JOKYMEHTOB:

o ®denepanbbiii 3ak0H Ne273 @3 o1 29.12.2012 r. «O6 obpa3zoBanuu B Poccuiickoit @enepanun»;

o DenepanbHBIA TOCYIAPCTBEHHBI 00pa30BaTEIBHBIN CTaHIAPT OCHOBHOTO 0O0IIEro oOpa3oBaHws,
YTBEp)KIEHHBII nprkazoM MuHucTepcTBa 00pa3zoBaHus U Hayku Poccuiickoit denepanuu ot 17
nexadbps 2010 r. Ne 1897;

e TpebGoBaHusi K OCHaIllEHHIO OOPa30BATEIBLHOTO MPOIECCA B COOTBETCTBUM C COJEP)KATEIbHBIM
HAllOJJHEHUEeM  Y4eOHbIX  MpeAMETOB  (efepalbHOr0  KOMIIOHEHTa  TOCYAapCTBEHHOTO
00pa30BaTEeNILHOTO CTAHAAPTA, YTBEPKJIEHHBIN MpHUKa3oM MuUHHCTEpCTBa 00pa3oBaHUs U HAyKU
Poccuiickoit @enepanuu ot 4.12.2010 1. Ne986;

e CanlluH, 2.4.2.2821-10 «CanutapHO - SHUAEMHOJOTHYECKHE TpPeOOBaHUS K YCIOBUIM H
opranuzanuu  oOyyeHUss B 0OLIEOOpa30BAaTENbHBIX  YUPEKICHUSX,  YTBEPXKICHHbIE
NIOCTaHOBJIEHHEM [ JTaBHOTO rocygapcTBeHHOro canutapHoro Bpada P® ot 29.12.2010r. Ne189».
3aHATHSI IPOBOJATCS UHINBUyaJIbHbIE U TPYIIIIOBBIE.

I]enws iporpamMmel:

- MOArOTOBKAa W TOJJEpXkKa BBITYCKHUKOB 9 Kilacca IIKOJbI, I[OMOIIb B TIPEOJ0JICHUU
KOTHUTHBHBIX, JMUYHOCTHBIX U MPOLECCYAIbHBIX TPYAHOCTEN B IIEPUOJI TOATOTOBKH K dK3aMEHY.

3aodauu porpaMMbl BHEYPOUHOH 1€ATEIBHOCTHU M0 XUMHHU:

OCBOEHHE BaXKHEHIIMX 3HAHUM OO0 OCHOBHBIX MOHSATHUSX M 3aKOHAaX XHMHH, XUMHYECKON

CUMBOJIKE;



OBJIa/ICHUE YMEHUSMHU HaOJII0JaTh XUMUYECKHE SBJICHUS, IPOBOAUTh XUMHUECKUI SKCIIEPUMEHT,
IPOBOJIUTH PAcYEThl HA OCHOBE XMMUYECKHX (POPMYJI BELIECTB U YPAaBHEHUI XMMUYECKHX PEaKIuil;

pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB W MHTEIUIEKTYaJIbHBIX CHOCOOHOCTEH B mpolecce
IPOBE/ICHUS] XUMHUECKOT0 3KCIIEPUMEHTA, CaMOCTOSATEILHOTO IPUOOPETEHUSI 3HAHUH B COOTBETCTBUU C
BO3HHUKAIOIIMMU JKU3HEHHBIMH ITOTPEOHOCTSAMU;

BOCIIUTAHHE OTHOIIGHUS K XHMMUU Kak K OJHOMY M3 (yHIAMEHTAIbHBIX KOMIIOHECHTOB
€CTeCTBO3HAHUS M DJIEMEHTY OOIIEUeIOBEYECKON KYJIbTYphl; NMPUMEHEHHE IOJIYYEHHBIX 3HAaHUH H

YMCHI/Iﬁ JJI UCITOJIB30BAaHMS B HeCTaHﬂapTHOﬁ CUTYyalluH.

IInanupyemsie pe3ybTaThl

Ha 3aHATHAX BHEYPOUHOU AATENBHOCTH «MUpP XUMHUK» 00ydaroUIrecs JONOIHAT CBOM 3HAHUS 110
XMMHH, MTOBBICAT CBOM YpOBEHb TEOPETHUECKONW M SKCIIEPUMEHTAIbHON MOATOTOBKH. 3aHATHUS NPU3BaHbI
npoOyIUTh Yy YYalIUXCsl MHTEPEC K XUMHUECKONW HayKH, CTUMYJIMPOBATh JalbHEIIee U3ydeHUEe XUMUH.
XuMHYeCKue 3HaHHSA, C(HOPMHUPOBAHHBIE HA BHEYPOYHBIX 3aHATHIX, IOMOTYT OOyYaromuMcsi B
HOJArOTOBKE K 3K3aMEHYy II0 XMMMU M B JaJbHEHIIEM OCO3HAaHHO BbIOpaTh HaIlpaBlIEHHE MPOPUILHOIO
o0OyueHusl.

IIpeaMeTHBIMU pe3yJabTaTaAMM OCBOCHUS IIPOTPAMMBI SBJISIFOTCS:

- B TO3HABaTeNbHOU c(epe: OMMCHIBATH JEMOHCTPAIIMOHHBIE M CAMOCTOSITENIFHO IMPOBEIACHHBIC
OKCIEPUMEHTHI, UCIOJB3Ys ISl ATOTO PYCCKHM SI3BIK M S3bIK XMMHUH; HAOIIOAATh JEMOHCTPUPYEMBIE H
CaMOCTOSITENILHO MPOBOJIUMBIE ONBITHI, XUMUUECKHUE PEAKIINH, IPOTEKAIOIINE B IPUPOJIE U B OBITY;

- B IEGHHOCTHO-OPHEHTAIIMOHHOM cpepe: CTPOUTh CBOE MOBEACHNE B COOTBETCTBUM C MPUHIUIIAMU
OepeKHOr0 OTHOILEHUS K IIPUPOJIE;

- B TPYJI0BOH cdepe: MIaHUPOBaTh U OCYLIECTBIISATh CAMOCTOSATENIBHYIO paOOTy IO IOBTOPEHUIO U
OCBOEHHIO TEOPETHUYECKON YacTH, MJIAHUPOBATh U NMPOBOJUTh XUMUYECKHI SKCIIEPUMEHT; UCIIOJIb30BATh
BEIIECTBA B COOTBETCTBUH C MX IIPEIHA3HAYCHUEM U CBOMCTBAMY;

- B c(epe O€30MaCHOCTH KHU3HEIEATENbHOCTH: OKa3bIBaTh MEPBYIO MOMOIIbL MPH OTPABICHUSX,
0’KOTax M JIpYruX TPaBMax, CBSI3aHHBIX C BEIIECTBAMU U JIAOOPaTOPHBIM 000pPYI0BaHUEM.

JINYHOCTHBIMM pe3yIbTaTaAMM SIBIISIFOTCS:

- B LIEGHHOCTHO-OPHEHTAIIMOHHOM cpepe — UyBCTBO TOPJIOCTH 32 POCCUHCKYIO HAYKY, OTHOILLICHHE K
TPYAY, LEJIeYyCTPEMIIEHHOCTh, CAMOKOHTPOJIb U CAMOOLICHKA;

- B TpYyIoBOH c(epe — roTOBHOCTh K OCO3HAHHOMY BBIOOpY aAajibHellield oOpa3oBarenbHON
TPaeKTOPHH;

- B IIO3HaBaTeNbHOU cdepe: MOTHUBALUS Y4YCHMs, YMEHHUE YIpPAaBIATh CBOEH MO3HaBaTEeNbHOU
JESATENBHOCTH.

MeTanpeaMeTHbIMHU pe3yabTaTAMM SBISIOTCS:



- BJIaJICHUE YHMBEPCAJIbHBIMU €CTECTBEHHO-HAYYHBIMH CIIOCOOAMM JIEATEIbHOCTU: HaOII0ACHuE,
U3MEpEeHue, SKCIEPUMEHT, YieOHOe HCCIIeI0OBaHNUE;

- YMEHUE TeHepUpPOBaTh UJICH, OTIPENIENIATh CPEACTBA, HEOOXOJUMBIC [T UX PeaH3aliu;

- YMEHHE OIpeNesATh LEeIU M 3alaud JesTeIbHOCTH, BBIOMpATh CPEICTBA peau3alud LeIu U
IIPUMEHATH UX HA IIPAKTHKE;

- UCTIOJIB30BATh PA3TUYHBIC UICTOYHUKH JJIS TIOTYYEHUS] XUMHUECKOW HHPOPMALIUH.

OcBoeHne mporpaMMbl BHEYPOYHOH JAEATENBHOCTH OOYYArOIIMMUCS TIO3BOJMUT MOJYYHUTh
CIIEYIOIINE PE3YyIbTaThI:

B cgpepe pazeumus nuuHoCmMHbIX YHUEEPCAILHBIX YUEOHBIX OCUICHEUIL 8 PAMKAX:

1. Koenumuenozo komnonenma 6yoym cpopmuposanul:

- OCHOBBI COLMATBHO-KPUTUYECKOTO MBIIIJICHUS, OPHEHTAIMsI B OCOOCHHOCTSIX COLMAIbHBIX
OTHOIIICHUH U B3aUMOACHCTBHUH;

- DKOJIOTMYECKOE CO3HAHME, NPU3HAHNE BBICOKOM IIEHHOCTH YXU3HU BO BCEX €€ INPOSBICHUSX;
IIPAaBUJI IOBE/ICHUS B YPE3BbIYANHBIX CUTYaLIUSIX.

2. [lennocmno2o u aMOYUOHANLHO2O KOMNOHEHMOS 6)y0em ChOpMUposana:

- HOTPeOHOCTh B CAMOBBIPAXKEHUU U caMOpeain3allii, COLMAIbHOM IIPU3HAHUY.

3. [leamenvHocmuo2o komnonenma 6y0ym cqhopmuposansl:

- YMEHHME BECTU JMAJOr HA OCHOBE PABHOIPABHBIX OTHOLUIEHHMM W B3aUMHOIO YBaXKEHUS U
IPUHSTHS;

- YCTOMYMBBIM IIO3HABAaTEJIbHBIM MHTEPEC M CTAHOBJIEHHME CMBICIOOOpasyrome QyHKIUU
MIO3HABATEJIBHOIO MOTHBA;

- TOTOBHOCTb BbIOOpa Mpo(UIBLHOTO 00pa30BaHMUsL.

2. OGyyarouuiicst NOJAyYUTh BO3MOXKHOCTD 11 (POPMUPOBAHMUS:

- BBIPOKEHHOM YCTOWYMBOM yueOHO-T03HABATENbHON MOTHUBALIMY U UHTEpPECA K YUEHUIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO U CaMOBOCIIUTAHHIO.

B cghepe pazsumusn pecynamusnvix ynugepcanbHulx yueoHsix 0eicmeuil 00yuaouuica

1. Hayuwurcs:

- 1[eJIeTNI0JIaraHMIo, BKJIIOYasi MIOCTAHOBKY HOBBIX 1I€JIeH, MpeoOpa3oBaHue MPAKTUUECKON 3a/1auil B
II03HABATENIbHYIO;

- CaMOCTOSITEJIbHO AHAJINM3UPOBATh YCIOBHUS JOCTHKEHHS LIEIM Ha OCHOBE YYeTa BBIJEIECHHBIX
yUUTEIEM OPUEHTUPOB JICHCTBUS B HOBOM Y4eOHOM MaTepHae;

- IJITAHUPOBATH MYTH JOCTHKEHUS LENIEH.

2. [lony4nTh BO3MOKHOCTb HAYYUTHCSL:

- CAaMOCTOATENIBHO CTaBUTh HOBBIE YUeOHBIE LI€IH U 33]auu;

- IpH IUIAHUPOBAHUM JOCTHKEHMS LIEJIel CaMOCTOSTENIbHO U aJ€KBAaTHO YYUTHIBATH YCIOBHUS U

CpeacTBa UX JOCTUKCHMUA.



B cepepe pazeumusn KOMMYHUKAMUBHBIX YHUBEPCAIbHBIX YUEOHBIX 0CUCMEUIL 00YUaloOuWuIica

1. HayunTcs:

- aJIEKBAaTHO MCIOJIb30BaTh pPeUb JUIsl INIAHUPOBAHUS U PETYIISIIIUU CBOEH JESITEIIbHOCTH;

- a/IeKBaTHO HCIIOJIb30BATh pPEYEBbIC CPEACTBA AJI PEIICHUS PA3TUYHBIX KOMMYHUKATHBHBIX
3aJa4; BJIAJETh YCTHON U MHUCbMEHHOMN peyblO; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BHICKA3bIBAHUE;

- OPraHU30BBIBATH U IJIAHUPOBATH YI€OHOE COTPYAHUYECTBO C YUUTEIIEM U CBEPCTHUKAMU;

- UHTErPUPOBATHCS B TPYIIYy CBEPCTHUKOB U CTPOUTH IPOAYKTHBHOE B3aMMOJEHUCTBHUE CO

CBEPCTHUKAMU U B3POCIIBIMH.
2. Ilony4nTh BO3MOKHOCTh HAYYUThCS:
- Opath Ha ceOs MHUIIMATHBY B OpPraHU3aI[MU COBMECTHOTO JICHCTBUS;

- OKa3bIBaTbhb MOAACPIKKY U COI[CﬁCTBPIG TEM, OT KOI'O 3aBHUCHUT HJOCTHIXXCHUC ILICJINU B COBMECTHOM

JACATCIIBHOCTH.

B cgpepe pazeumus nosnagamenbHvixX yHUGEPCANbHBIX YUEOHBIX Oelicmeuil 00yuarouuiica

1. HayuuTcs:

- OCHOBaM peain3aliy IPOEKTHO-UCCIIe10BATEIbCKOMN 1EATEIbHOCTH;

- IPOBOJIUTH HAOJIIOJICHUS U SKCIIEPUMEHT 101 PYKOBOJICTBOM YUUTEJIS;

- OCYIIECTBJISTHh PACIIMPEHHBIA MOMCK MH()OPMAIIUHN C MCIIOJIB30BAaHUEM PECYpCOB OMOIMOTEK H
HutepHera.

2. [Tomy4uT BO3MOXKHOCTh HAYUUTHCS:

- CTaBUTb MIPOOIEMY, apTyMEHTUPOBATh €€ aKTYaJIbHOCTb;

- CaMOCTOSITEJILHO MPOBOAUTH HCCIIEOBAHUS HAa OCHOBE NPUMEHEHHS METOJOB HAOIIOACHUS U
IKCIEPUMEHTA;

- BBIJIBUTATh THITOTE3HI O CBS3SX U 3aKOHOMEPHOCTSIX MPOIECCOB;

- OpPraHN30BaTh UCCIIEOBAHUE C ENIbI0 TPOBEPKU TMIIOTE3bI;

- ACJIaTh YMO3AKIKOUYCHUS U BBIBOABI HAa OCHOBC ApTYMCHTAILIUH.

[IporpaMMa BHEYpOUHOH AEATEIBHOCTH MO XUMUU «MHUp XMMHU» paccuMTaHa Ha ydammxcs 9

kJaccoB (34 daca).

Coaepixkanue nporpaMmai.
BHeypO‘lHOﬁ JEeATECJIBbHOCTHU 110 XMMHUHU ((Ml/lp XHUMHUMN»

[Iporpamma 3aHATUI COCTOUT U3 YETBIPEX PA3/EIIOB:
1. Ocobennoctu OI'D o xuMuwu.

2. IloBTOpeHue u yriyOseHne TEOpeTHYeCKOoro MaTepuasa, MeTOANKa pelIeHns 3aJaHuil pa3HoTro
YPOBHS CJIOKHOCTH.

3. TecToBBII MPAKTUKYM.
4. BeinonHeHne MpOeKTHO-UCCIeI0BaTENbCKUX padoT.



OcHOBHOE co/iep:KaHue

Pasznea 0. Bxognoii cpe3 KUM 3a 2021r. — 24

Paznen 1. Ocob6ennoctu OI'D no xumum B 2022r. — 14
— KoAU(UKATOP PJIEMEHTOB COJIepPKaHuUs

— cnenudukanus Kumos OI'D mo xumun

— uHdopmarmonHsie pecypcel OI'D

Pasgen 2. «Mwup XuMHW» — TEOPETHYECKUM MaTepual [0 HEOPraHMYEeCKOM XHUMHUHU U
NEepPBOHAYAJILHBIM TPEACTABJICHUSAM IO OPraHUYEeCKOM XMMHH, METOJMKA pEUICHUs 3aJaHuil pa3HOro
YPOBHSI CIIO)KHOCTH — 244.

Crpoenue atoma. CTpoeHHUE IEKTPOHHBIX 000s104ek aToMOB nepBbix 20 3memeHToB [TICXD

[Tepuonuueckuii 3aKOH U MEpHOIMYECKas cUcTeMa XUMH4eckux aieMenToB .M. Menaeneera

Crpoenue wmoiiekya. XUMHYECKas CBs3b: KOBaJCHTHas (HEMoOJisipHAs, IOJiApHas), WOHHAas,
MeTaJuInyecKasl.

BasieHTHOCTh XMMUYECKUX 3JIEMEHTOB. CTENEHb OKUCICHUS XUMUYECKUX 3JIEMEHTOB.

[Ipoctele u cnoxHble BeniecTBa. (OCHOBHBIE KJIAcChl HEOPraHMYECKUX  COEOUHEHUH.
Homenkiatypa HEOpraHMYEeCKUX COSTUHEHUH.

XumHueckas peakuus. YCIOBUS M HPU3HAKU MPOTEKAHUS XMMHYECKUX peakuuid. XHMMHUUYECKHE
ypaBHEHUs. 3aKOH COXPAaHEHHUs MaCChI BEIIECTB.

Knaccudukanus XUMUYECKMX peakUuid MO pPa3IUYHbIM TMPU3HAKAM: KOJIMYECTBY U COCTaBY
WCXOJIHBIX U TIOJYyYEHHBIX BEIIECTB, W3MEHEHHUIO CTENEHEH OKHUCICHUS XUMHYECKUX DJIEMEHTOB,
MOTJIOIIEHHIO U BBIIEJICHUIO SHEPTUH.

Brrunciienne MaccoBoil 1071 XUMHYECKOTO 3JIEMEHTA B BEIIECTBE.

DNEKTPONUTBlL U HEAJIEKTPOIUThl. KaTHOHBI M aHMOHBL. DJIEKTPOJIUTHYECKAs UCCOLUALUA
KHCJIOT, IIeJI0ueH, coyier (CpeTHUX)

Peakuuu noHHoro oOMeHa ¥ yCJIOBHUSI UX OCYIIECTBIICHUS.

XUMHYECKUE CBOMCTBA OKCUIOB: OCHOBHBIX, aM()OTEPHBIX, KUCITOTHBIX.

XHUMHUYECKUE CBOKWCTBA OCHOBAHUM U KHUCIIOT.

XUMHUYECKHE CBOMCTBA aM()OTEPHBIX THIPOKCHIOB.

XUMUYecKre CBOMCTBA CoMel (CpeTHUX )

XUMHYECKUE CBOMCTBA MIPOCTHIX BEIIECTB HEMETAIIOB: TAJIOT€HOB, KUCJIOPO/1a, CEPHI.

XUMUYEeCKHE CBOWCTBA IPOCTHIX BEIIECTB HEMETAIJIOB: a30Ta, pocdopa, yriaepoaa, KpeMHUs

UucTteie BemecTBa u cMecu. [IpaBuiia 6e3omacHo paboThl B MIKOJIBHOM JJabopaTopun. YeaoBek B
MUpE BEUIECTB.

OKHCIUTENEHO-BOCCTAHOBUTENIbHBIC peakiinu. OKUCIUTENb U BOCCTAHOBUTEb.

Brluucinenne MaccoBOM 10AM  PacTBOPEHHOrO BELIECTBA B pacTBOpe. Bbruncienus 1o
XUMHUYECKOMY ypaBHEHHIO. (Ne21)

PacuérHpie 3agaun: BBIUMCICHUE MAacCOBOM JIONM XUMHUYECKOTO 7JJIEMEHTa B BEIIECTBE,
BBIYHCIICHUSI TI0 XUMHUYECKOMY YPaBHEHUIO C HCTIOIB30BAaHUEM MACCOBOM JOJU PACTBOPEHHOTO BEIIECTBA
B pacTtBope. (Nel5, 21)

B3anMocBsI3b pa3nTuYHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB. Peakiuu noHHOTO oOMeHa.

XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAJJIOB: IIEJIOYHBIX, IEJIOYHO3EMENBHBIX, MArHUS U
WX COCIMHEHUM, Keje3a U €ro COSTMHCHUH, ATFOMUHUS, €T0 COSTUHCHHUI.

OrnpezneneHrue xapakTepa Cpelbl pacTBOPOB KUCIOT M IIEJIOYed C MOMOIIbI HHAUKATOPOB.
KauectBeHnblie peakiuu Ha annoHsl B pactsope (Cl, Br, I, Sz', 8032', 8042', NO;3 ", POy 3', COs 2',

Si0; %)

KauectBennsie peakiuu Ha kaTHoHBI B pactBope (NH4 " Na', K, Ca2+, Mgz+, Fe2+, Fe3+, A|3+,
CU2+, Zn2+)

[Tonyuenne ra3oo0pa3HbIXx BemiecTB. KadecTBeHHBIE peakiuu Ha Ta3000pa3HbIC BEIIECTBA
(KUCIOpOAd, BOAOPO/I, YITIEKHCIBINA ra3, aMMHAK)

[lepBonavanibHbIe CBeAEHUS 00 OpPraHWYECKUX BEIIECTBAX: MPEACIbHBIX M HEMPEIAeTbHBIX
yIIeBOIOpOAax (MeTaHe, dTaHe, STUJICHE, alleTUIICHE)



HCpBOHa‘-Ia.HBHBIC CBCIACHUA 06 OpraHU4YCCKUX BCHICCTBAX: CIHUPTAX (MeTaHOHC, 3TAHOIJIC,
TJIMIIEPUHE), KAPOOHOBBIX KUCIOTAX (MYpasbuHoll, yKCYCHOU, CTEAPHUHOBOM ).

buonorudecku BayKHbIC BEUIECTBA: OCIKH, JKUPBI, YTIICBOJIBI.

Pazmen BkmowaeT paboTy MO TPEHUPOBOYHBIM 3aJaHHSIM JUIS OINPEICIICHUS TOTOBHOCTH
IIKOJIBHUKOB K 3K3aMCHY I10 TOMY HWJIM MHOMY pa3acily € MOCICAYIONUM aHAJIN30M U MCTOOANMYCCKUMU
PEKOMEHTAIUSIMH.

Pa3znen 3. TecToBbIi NPAKTUKYM. — 4 4
Bxuittouaet HemocpeaCTBEHHO TECTUPOBAHKE U paboTy ¢ OIaHKaMU OTBETOB.

Pasjen 4. BoinoJiHeHHe NPOEKTHO-UCCIEI0BATEILCKHX PadoT. — 34
Paznen Bxitowaer paboTy oOydaromuxcss [0 BBIOPAaHHBIM TeMaM @IpPOeKTa M0 XUMHH,
KOHCYJIbTAIIUU YYUTENS.

TeMaTnyeckoe NJIaHNPOBaAHUE

Tema

Bcero
4acoB

[Tnanupyemsie pe3ynbtarsl (YY)

Bxomnoii cpes KUM 2021r

2

OHpCIIeJH/ITI) MapuipyTbl, B TOM 4YUCJIC MHAWBUAYAJIbHBIC,
IMOBTOPCHUA U 3aKPCIJICHUA TCM.

Paszgen 1. Ocobennoctu OI'D
o xumuu B 2022r.

3naet ocobernnoctu OI'D 2022r, konudukaTop 3J7€MEHTOB
conmepxkanus, crenupukanust KummoB OI'D mo xumuu,
uH(popmMalmonusie pecypcsl OI'3;

HAy4YUTCSI MCIOJIb30BaTh pPa3WYHbIE MCTOYHUKH IS
MOJTyYeHUs] XUMUYECKON HHPOpMAaIiK

Paznen 2. «Mup xumun»
(3amsTuss  mpoBOAATCS B
enTpe «Touka PocTay)

24

Hayuutcs  ompenenaTs  uwead M 3ajadu
JeSITEIbHOCTH, BbIOMpAaTh CPENCTBA pealu3aluu Leau U
IPUMEHSTh UX Ha MPAKTHKE;

pa3nuyaTh BEIIECTBAa Pa3HBIX KJIACCOB MPOCTHIX U
CIIOXKHBIX  BEUIECTB, ONPEAEHATh HX XUMHUYECKHE
CBOICTBa, B TOM 4MCI€ M H3YYEHHBIX OpPraHMYECKHX
BEILIECTB;

paznuyath 1O KAayeCTBEHHBIM
IIPEI0KEHHBIE KATHOHBI U AHUOHBI;

ONMCHIBATh XUMUYECKUE PEAKIINU, HAOII0JaeMble B
XoJe JEMOHCTPALIMOHHOTO u 71a00paTOpPHOTO
AKCIIEPUMEHTOB.

JIeJIaTh BBIBOJBI M3 PE3YJIbTAaTOB IPOBEIEHHBIX
XUMHUYECKHUX IKCIIEPUMEHTOB;

OOBSICHATD ~ TE€HETHYECKYIO CBSA3b  MEXKIY
BEIIECTBAMH Pa3HbIX KJIACCOB HEOPTraHMUECKUX BEIIECTB;

CocTaBisATh CXeMy OJIJIEKTPOHHOro OajaHca K
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIM peaKusm,
MPaBWJIBHO pacCcTaBiIATh KOIPGUIUEHTHI Ha OCHOBE
COCTaBJICHHOW CXEMBl, ONPENENATh OKHUCIUTENb U
BOCCTAHOBUTEID;

paccunuThIBaTh ~ MaccoOBBIE
AIIEMEHTOB B BEILIECTBAX;

MIPOU3BOJUTh  BBIYMCIICHUS
YPaBHEHHIO C  HUCIOJb30BaHHUEM
pPacTBOPEHHOIO BELIECTBA B PaCTBOPE.

peaKkuusm

J0JIH XUMHUYCCKUX

M0 XHUMHYECKOMY
MAacCOBOHM  JIOJIU

Paznen 3. TecrtoBbIit

IIpaBMILHOCTh OIEHKHM CBOMX BO3MOXHOCTEH TIpHU




IIPAKTUKYM.

BBITIOJITHEHUHN 3aI[aHIflf/'I TECTA,
yMeHHe 0e301MO0YHO 3aMOJIHATh OJTaHKH.

Paznen 4. Brimonnenne
MIPOEKTHO-KMCCIICIOBATEIBCKUX
pabor.

Hayuntcs  ompenensaTe  mead M 3a1add
JESITEIbHOCTH, BbIOMpaTh CpelCTBA pealu3aluu Ledu U
NPUMEHSTH UX Ha MPAKTHKE;

WCIIOJIb30BaTh PAa3IMYHble HCTOYHUKHU JJIsl TOJy4YEHUS
XMUMUYECKO nH(OpMAIHH;

HAy4YUTHhCS aJIeKBaTHO HCIOJIb30BaTh pEUYEBbIC
CpelICTBa JUIsl PELICHUS Pa3IUYHbIX KOMMYHUKAaTHBHBIX
3ajauy;

(hopMupoBaHUE BBIPAKEHHON YCTOWYMBON yueOHO-
[I03HABATEJIbHON MOTUBALIUU U UHTEPECA K YUEHUIO;
TOTOBHOCTh K OCO3HaHHOMY BBIOOpY JajibHeilmien
00pa30BaTeIbHON TPAEKTOPHUU.




Kaneﬂnapﬂo-TeMaanecxoe NJJAHHPOBAHUE

No
/o

Tema 3agaTusa

Hara

[Tpumevanus

I1J1aH

bakt

Bxonnoii cpes KUM 2021t (2 yaca)

Paznen 1. Ocob6ennoctu OI'D no xumum B 2022r. (1 4ac)

Ocobennoctu OI'D no xumuu B 2022r.

KoJu(UKATOp AJEMEHTOB coaepxkanus, crienudukanus Kumos OI'D
no xumuu, jaeMmoHcrpaumonnelidi KMM 2022r., mHpOpMannOHHbIE
pecypcnl OI'9;

Paznen 2. «Mup xumum» (24 yaca)

Crtpoenune atroma. CTpOCHHE JIEKTPOHHBIX 000JI0UYEK aTOMOB IEPBBIX
20 snementoB IICXD. Ilepuonnueckuil 3aKOH M IMEPUOJUYECKAS
cucreMa xuMmudeckux saemenToB .M. MeHnaeneeBa

Crpoenue mMosekysl. XMMHUECKasi CBsI3b: KOBAJIEHTHAs (HETOJsipHas,
HOJISIPHAs), MOHHAs!, MeTaJuInYecKasl.

BanentHocTh  XMMHYECKHMX  31€MEHTOB. (CTeNneHb  OKHUCIIEHUs
XUMHUYECKHX 3JIEMEHTOB.

IIpocteie u cioxHble BemecTBa. (OCHOBHBIE — KJIAcChl
HEOpraHWYeCKuX coeauHeHuid. HomeHnkiatypa HEOpraHM4eCKUxX
COCTUHEHUN.

XHAMHMUYECKass peakuus. YCIOBHS W IPU3HAKU IPOTEKAHUS
XUMHUUYECKHX peakuuil. XMMHUECKUE YPAaBHEHHUA. 3aKOH COXPaHEHUs
MAacChl BEIECTB.

Knaccupukanuss XHMHYECKHX peakIuil 1o pa3iuyHbIM
IIPU3HAKaM: KOJMYECTBY M COCTaBY MCXOAHBIX M IIOJYYEHHBIX
BEILECTB; U3MEHEHUIO CTEIIEHEW OKUCIICHUS XMMUYECKUX DJIEMEHTOB,
MTOTJIOIIEHNIO U BBIICJICHUIO YHEPTUU.

Brlunciaenue MacCcoBOM HOIM XHMHYECKOTO »JJE€MEHTa B
BCHIICCTBC.

DNEKTPONUTBl W HEINEKTPOJauThl. KaTHOHBI W aHUOHBI.
DNEeKTPONUTHYECKAsT  TUCCOIMAIMA  KUCJIOT, IIEJIo4Yed, CcoJen
(cpennux)

Peaxiiuu noHHOr0 0OMEHa M yCIIOBUS UX OCYIIECTBICHUSI.

( Banstus nposojstcs B Llentpe «Touka PocTay)

10

XUMUYECKHE CBOICTBAa OKCHIOB: OCHOBHBIX, aM(OTEpHBIX,
kucnoTHbBIX. ( Sanstus nposojsites B Llentpe «Touka Pocray)

11

XUMHUYECKUE CBOMCTBA OCHOBAHUH U KUCIIOT.
( 3anstus nposojstes B [lentpe «Touka Pocray)

12

XUMHYeCKre CBOMCTBA aM(pOTEPHBIX THAPOKCHUIOB. ( 3aHsATHsI
npoBojsitcs B [{enTpe «Touka Poctay)

13

XuMHYecKue CBOWMCTBa cojiei (cpemnux). B3auMocsssb
pa3IMYHBIX KJIACCOB HEOPraHMYECKUX BellecTB. Peakuuu MOHHOTO
obmena. (Ne22) ( 3austust mposojsrcs B [lentpe «Touka Pocray)

14-
15

XWUMUYECKUE CBOWCTBA TMPOCTHIX BEIIECTB HEMETAJUIOB:
rajoreHoB, KUCIOPOa, CEPHI.

16-

XHWMHUYECKHE CBOMCTBA MMPOCTHIX BCIICCTB HCMCTAJJIOB: a30Ta,




17 | docdopa, yrinepona, KpeMHHS

18 Yuctsle BemecTBa U cMecu. [IpaBuna OezomacHoil paboOTH B
HIKOJIBHON Jtabopatopuu. YemoBek B mupe BemiecTB. ( 3aHsaTus
npoBoaarcs B Llentpe «Touka Pocray)

19 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peakMU. OKUCIUTEND U
BoccTaHoBuTeNb. (Nel4, 20) ( 3austus nposojsarcs B Llentpe «Touka
Pocray)

20 Boruucinenne maccoBoil J0au pacTBOPEHHOrO BEIIECTBA B
pacTBope. Beruucienus mo xumudeckomy ypaBHeHuto. (Ne2 1)

21 PacuérHble  3amaum:  BBIYMCIIEHHE  MaccoOBOM  J10NU
XUMHUYECKOTO AJIEMEHTA B BEIIECTBE, BHIYMCICHUS TI0 XUMUYECKOMY
YPaBHEHUIO C HCIOJIb30BAaHUEM MAacCOBOM JOJH PACTBOPEHHOTO
BelecTBa B pactope. (Nel5, 21)

22 XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB  METAJIOB!
HIENIOYHBIX, IIEeJI0YHO3EMENbHBIX, MAaTHUS M UX COCIMHEHUH, jKere3a
1 €T0 COCIMHECHUI, alTFIOMUHHS, €r0 COCTUHCHHUIA.

23 OmnpeneneHre xapakTepa Cpelsl pPacTBOPOB KHUCIOT U
niefiouel ¢ MOMOIIbI0 MHIMKATOpoB. KadecTBeHHBbIE peakiyu Ha

- pr |- o 2- 2- - -
anmons! B pacteope (CI', Br', I', S%, SO5%, SO,%, NO3 °, PO, ¥, CO;
2- A 2.

, Si03 )
+ +
KauectBennsie peakiuu Ha katroHbl B pactBope (NH4 °, Na',
+ + + + + + + +
K*, Ca**, Mg*, Fe?*, Fe**, AI**, cu®, zn?").
( BansTus npoBoastcs B [lentpe «Touka Pocrtay)

24 [Tonyuenue razooOpa3HbIxX BemiecTB. KauecTBeHHbIE peakiuu
Ha Ta3000pa3HbIe BEHIeCTBa (KUCIOPOA, BOJOPOM, YIIEKHCIBIN Ta3,
aMMHaK)

25 [lepBoHayasbHbIE CBENEHHUA 00 OPraHMYECKHX BEIIECTBAX:
OpelieNbHBIX W HEMpeeNbHBIX YIJIEBOAOPOAax (MeTaHe, JTaHe,
STUJICHE, allETUIICHE)

26 IlepBoHauanbHble CBEAEHUS OO0 OPraHMYECKHX BEIECTBAX:
crupTax (MeTaHoJje, dTaHoJIe, TJIUIEPUHE), KapOOHOBBIX KHCIOTaX
(Mypasvunoll, yKCycHOMU, CTEAPUHOBOI).

27 buonoruyecku BaxkHbIe BEIeCTBA: O€JIKH, KHUPBI, YTIEBOIBI.

Paznen 3. TecroBblii npakTukyMm. (4 yaca)

28- | ImarHocTH4eckas padboTa

29

30- | Amarnoctmueckas pabota

31

Pa3neu 4. BolnosiHeHHe NPOEKTHO-MCCIe10BaTeIbCKUX padoT (34aca)

32- Pabota oOyuarommxcsi 1O BBIOpAaHHBIM TEMaM IPOEKTa,

34 | KOHCYNbTAIlH YUUTEIIS.
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