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ITosicHuTeIbLHASA 3aMUCKA

Bueypounas nestenbHOoCcTh «lloaroroBka k OI'D mno xXumuu»
npeaHa3HavueH g o0ydaronmxcs 9 kiacca, BRIOpaBIIUX MPEAMET XUMUU
I cradn dk3ameHa B popme OI'D um maHUpyrOUIMX B JabHEHIIEM
H3y4eHHE XUMHH Ha TPOPUIHLHOM YPOBHE.

[{enb 1aHHOTO Kypca — MOJATrOTOBKA W MOJJAEP KA BBIITYCKHUKOB 9 Kilacca
IIKOJIBI, TIOMOIIb B TMPEOJOJIECHUM KOTHUTHUBHBIX, JIMYHOCTHBIX U
MPOLECCYAIbHBIX TPYJTHOCTEMN B MEPUOJ MOATOTOBKH K SK3aAMEHY.
Pe3ynbraToM COBMECTHOM JAesTEIbHOCTH oOywarommxcs 9 kiacca u
nejgarora OyayT SBIATBCS PE3yJbTaThl MPOOHOTO TECTUPOBAHUA, a B
KOHEUHOM HUTOT€ — HWTOTrOBas aTTecTalds OOyYalolMXCsl MO MPEIMETY
XAMUSL.

B COOTBETCTBUM C TpeOoBaHUAMH DenepaibHOro rocyAapCTBEHHOIO
00pa30BaTeIbLHOTO CTaHAapTa OCHOBHOTO OOIIEro o0pa3oBaHMs BO3HUKIIA
HEOOXOJMMOCTh B pa3pabOTKe MPOrpaMMbl BHEYPOUHOM ACATEIBLHOCTH,
MO3BOJIAIONIEH PpACHIMPUTh U YIAyOWTh CBOM 3HAaHHUS 10 XHMHUH,
c(hopMHUPOBATh HABBIKU UCCIICIOBATEIILCKOM JAEATEIHHOCTH.
AKmyaipHOCmb TIPOrpaMMBbl CBsI3aHA C BO3MOXKHOCTBIO OOyYaromierocs
BBIOpaTh TPOUIBHBIA TpeaMeT OOydYeHHMS B CTapIIUX Kiaccax WU
W3MEHUTh CBOM BBIOOp. DK3aMEH MO XUMHUU TpeOyeT OT 00y4aromuxcs
MHOTHX 3HAaHUN U TIOHATUN HE TOJIPKO B 00JIACTH HEOPTraHUYECKON XUMHUH,
HO Y OPraHUYECKOW XHWMUU; BIAJAETh NPAKTUYECKUMU HABBIKAMH U YMETh
NPUMEHATh HMX B JPYrod CHUTyallMd. 3aHATUS 1O BHEYPOUHOU
JIEITENbHOCTH «Mup XuMuM» NOpeaHA3HAYEHbI [JI1 TEOPETUYECKOU U
MPAKTUYECKOM ITIOMOIIM B TOJANOTOBKE K ['OCYyIapCTBEHHOM HMTOTOBOMU
aTTeCTallMd. 3aHSATHUSI OPUEHTUPOBAHBI HA IOBTOPEHUE, CUCTEMATU3ALIUIO U
YIIIyOJICHHOE HM3Yy4YeHHE Kypca XMMHHM OCHOBHOHM IIIKOJBI, a TakKKe Ha
MOATOTOBKY 00y4Jaromuxcs 9-X KjIaccoB

kK OI'D u oGydaromuxcs, KOTOpbIe BEIOMPAIOT XUMHIO ISl TaJIbHEHIIIETO
oOyueHnus B npoduiie. 3aHATHS 110 MPOrpaMMe BHEYPOUHOU JAESATEILHOCTH
MIOMOTYT peajnu30BaTh 00YJAIOIMUMCS ITPOCKTHI IO BEIOPAHHBIM TEMaM.
Hoeéusnon paHHOW TPOrpaMMBbl SIBIISIETCST TO, YTO B OCHOBE JICKUT
CUCTEMHO-JEATENbHOCTHBIM TTOAXO0M, KOTOPBIA CO3Ja€T OCHOBY JUIA
CaMOCTOSITEJILHOT'O YCTIEITHOTO YCBOCHHSI O0YyJarOIMMHKCS HOBBIX 3HaHUH,
yYMEHUH, KOMIIETCHIINM, BUAOB U CIIOCOOOB JEATEILHOCTH U 00eCIIeunBaeT
COOTBETCTBHE  JICITCIIBHOCTH  OOydYarOUIMXCS WX  BO3pacTty W
WHIUBUYAIbHBIM ~ OCOOCHHOCTSIM.  OMOIMOHAIBHOE  TEPEKUBAHUE
mpouecca OTKPBITUSL  SBJISICTCS. OCHOBOM MOTHUBAllUM K  3HAHUAM,
CTUMYJIATOPOM CaMOW YMCTBEHHOM JEATENIBHOCTH B JIOCTHKEHUM LEIIEH
JUYHOCTHOTO, COITMATILHOTO U MMO3HABATEILHOTO Pa3BUTHS 00YYaIOIINXCS.

Ilens nporpaMmsI:



- ITOATOTOBKA U IOJJEPKKA BBITYCKHMKOB 9 Kilacca IIKOJIBI, ITOMOIIb
B IIPEOJOJICHWH KOTHUTHBHBIX, JIMYHOCTHBIX M  IPOLECCYaTIbHBIX
TPYAHOCTEHN B IEPHOJ IOATOTOBKH K DK3aMEHY.

3aoauu iporpaMMbl BHEYPOUHOU JEATENBHOCTH 110 XUMHUH:

OCBOEHHUE BAKHEHIINX 3HAHUIM 00 OCHOBHBIX NOHATHAX U 3aKOHAX XHMMHUH,
XUMHUYECKON CUMBOJIHKE;

OBJIaJICHUE YMEHMSIMHU HAOII0aTh XHMHUYECKHE SBJICHHS, HPOBOJIUTH
XUMHUYECKUN IKCIIEPUMEHT, IPOBOJUTH PACUYETHI HA OCHOBE XMMHYECKUX
(dbopMyI1 BEIECTB U ypaBHEHUN XUMUYECKUX PEaKIIU;

pa3BUTHE  IIO3HABATEIBHBIX  MHTEPECOB U HMHTEIUIEKTyaJIbHBIX
CIIOCOOHOCTEM B THpolecce MPOBEACHHS XMMHUYECKOIO 3KCIIEPHMEHTA,
CaMOCTOATENILHOTO ~ NPUOOpPETEeHUs] 3HAHMM B COOTBETCTBHHM  C
BO3HUKAIOIIMMU KMU3HEHHBIMU OTPEOHOCTSIMU;

BOCIIUTAHUE OTHOLIEHUS K XMMHHM KaK K OJAHOMY U3 (PyHJIaMEHTAJIbHBIX
KOMIIOHEHTOB €CTECTBO3HAHUS U AJIEMEHTY 00I€4YeI0OBEYECKON KYJIbTYPBI;
IIPUMEHEHUE TIOJYYEHHBIX 3HAHUM W YMEHUW Ui HCIIOJb30BaHUSA B
HECTAHJIAPTHOM CUTYaLUH.

HJIaHI/IpyeMl)Ie PeE3YJIbTATHI

Ha 3aHsTHSX BHEYpPOUHOU AESITENBHOCTH O00YyYaroluecs JIOMOJIHAT CBOU
3HaHUS 10 XUMHH, TIOBBICAT CBOM YpPOBEHb TEOPETUYECKOW U
AKCIEPUMEHTAIbHOM TOATOTOBKHU. 3aHSTHS TPU3BaHbI MPOOYIUTH Y
yUYalllMXCsl MHTEPEC K XMMHUYECKOM HAyKH, CTUMYJMPOBATh JajbHEHIIee
U3yYeHUE XUMHUHM. XHUMHYECKHE 3HaHUsA, CHOPMHPOBAHHBIE Ha
BHEYPOUYHBIX 3aHATHUSX, IOMOTYT OOYYarOIIMMCS B MOATOTOBKE K 9K3aMEHY
N0 XMMHM M B JaJbHEHIIEeM OCO3HAaHHO BHIOPATh HAMpaBIICHUE
npoUILHOTO 00yUYCHHUS.

IIpeamMeTHBIMM pe3yJIbTaTaAMM OCBOCHHUS IPOTrPAMMBI SIBIISIFOTCS:

- B I[IO3HABaTEJIbHOM cdepe: OMUChIBaTh JEMOHCTPAIMOHHBIE U
CaMOCTOATENIBHO TPOBEIEHHBIE 3KCHEPUMEHTBI, HCHOJIB3YS ISl 3TOrO
PYCCKUW S3BIK W SA3BIK XUMHUHU; HAOJIIOJATh JEMOHCTPUPYEMBIE W
CaMOCTOSITEJTbHO ~ TMPOBOAMMBIE  OMBITHI,  XUMHUYECKHE  PEaKIIuH,
POTEKAIOUIUE B IPUPOJIE U B OBITY;

- B LICHHOCTHO-OPUEHTAIIMOHHON cdepe: CTPOUTh CBOE IOBEJICHUE B
COOTBETCTBHH C MPUHITUTIAMU OEPEKHOTO OTHOIIICHUS

K TPUPOJE;

- B TpydoBoil  cdepe:  IJIAHUPOBATh U OCYIICCTBIISITH
CaMOCTOSITENIbHYIO pa0OTy MO MOBTOPEHHIO M OCBOCHHUIO TEOPETHUECKOM
4acTH, IUIAHUPOBaTh M  MPOBOJUTH XUMHUUYECKHUH  DKCIIEPUMEHT;
UCIIOJIb30BaTh BEILIECTBA B COOTBETCTBHUM C HUX MpPEJHA3HAUYECHUEM H
CBOMCTBaMU;

- B cdepe 0e30macHOCTH KUZHEAEATEIbHOCTH: OKa3blBaTh MEPBYIO
MOMOIIb MPU OTPABJICHUSAX, OXKOTAX M JPYrUX TpPaBMax, CBSI3AHHBIX C
BEILECTBAMU U JJAOOPATOPHBIM 000PYAOBaHUEM.



JINYHOCTHBIMM pe3yJIbTaTAMM SBJISIIOTCS:

- B I1[EHHOCTHO-OPUEHTAIIMOHHON cdepe — YyBCTBO TOPJIOCTH 3a
POCCHUHCKYI0 HayKy, OTHOLIEHHE K Tpydy, LEJIeYyCTPEMIICHHOCTD,
CaMOKOHTPOJIb U CAMOOLIEHKA;

- B TpyAoBod cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOODY
JaJbHEHIIeH 00pa30BaTeIbHON TPACKTOPHH;

- B TIO3HaBaTeNIbHOW cdepe: MOTHUBAIMSA YYCHHS, YMEHUE YIPaBIAThH
CBOEH MMO3HABATEJIBHOU JEATEIIBHOCTH.

MeTanpeaMeTHBIMH Pe3yJIbTATAMM SBIISIIOTCS:

- BJIAJICHUE YHUBEPCAIbHBIMH €CTECTBEHHO-HAYYHBIMU CIOCOOAMU
NESTENIbHOCTH: ~ HAONIOJIEHWEe, W3MEpPEHHE, OSKCIEPpUMEHT, ydeOHoe
UCCIIEIOBAHNUE;

- yMEHHUE TEeHEepUpoBaTh HJECH, OMPENECIATh CPENICTBA, HEOOXOAUMbIE
JUISL X pealIn3allii;

- yMEHHME ONpeleNsTh LeTu W 3aJaud JIeATeIbHOCTH, BbIOMpAThH
CPEACTBA PEATN3aLMU €N U IPUMEHATh UX HA MPAKTUKE;

- HCHOJIb30BaTh PA3JUYHbIE MCTOYHUKH JUIsI MOJTYUYECHHS XUMHUUYECKOMN
uH(popManuu.

OcBoeHue mporpamMmMbl BHEYPOUHOU JI€ATEIBHOCTH OOyYarouuMucs
MO3BOJIUT MOJYYUTH CIECIYIOIINE PE3YJIbTATHI:

B cgepe pazeumus auunocmmuvix  yHueepcanvHvlx - yueOHbIX
oelicmeuil 8 pamkKax:

1. Koenumueno2o komnonenma 6yoym cghopmupoeamni:

- OCHOBBl  COIIMAJIBHO-KPUTUYECKOTO  MBIILJICHUS, OpHUEHTAIUs B
OCOOCHHOCTSIX COIMAJIbHBIX OTHOIIEHUN H

B3aMMO/JICHCTBUM;

- AKOJIOTHYECKOE CO3HAHWE, MPU3HAHUE BBICOKOUN LIEHHOCTH YKU3HU BO
BCEX €€ MPOSBIICHUX; IPABUJI TTOBEJICHUSI B UPE3BbIYANHBIX CUTYaIIUSX.

2. ILlenmocmnoco U IMOYUOHANLHO20 ~ KOMNOHEHMO8  0Oyoem
cghopmuposana:

- NOTPEOHOCTh B CAMOBBIPAKEHUHU U CAMOpPEANTM3aLUHU, COLUATILHOM
MPU3HAHUMU.

3. Jeamenvrnocmnozo komnornenma 6yoym cghopmupoeamsi:

- YMEHHME BECTH JUaJIOT Ha OCHOBE DPaBHOIPABHBIX OTHOIICHUN W
B3aMMHOTO YBa)XEHUS U MPUHSITUS;

- YCTOWYHBBIN MM03HABATEIIbHBIN VHTEpPEC 51 CTaHOBJICHUE
cMbIciioo0pa3ytome (yHKIUH T03HABATEIbBHOTO MOTHUBA;

- TOTOBHOCTH BbIOOpa MpouILHOr0 00pa3oBaHUs.

2. OOyuaronuiics MoJy4uTh BOZMOXKHOCTD JIJIs1 (HOPMUPOBAHMUS:

- BBIP@XEHHON YyCTOMYMBOW Yy4eOHO-TIO3HABATEIbHOW MOTHBALUU U
MHTEpeca K YUCHHIO;

- TOTOBHOCTH K CaMOOOPa30BaHUIO M CAMOBOCIIUTAHHUIO.

B chepe pazeumusn  pecyiAMUBHBIX YHUBEPCATbHBLIX YUEOHBIX
delicmeuii 00yuarouwuiics



1. Hayuwnres:

- IIeJIeTOJIaraHulo, BKJIIOYAs MTOCTAaHOBKY HOBBIX 1ese,
npeoOpa3oBaHue MPAKTUYECKON 33/1a4i B TIO3HABATEIBHYIO;

- CaMOCTOSITENIbHO aHAJIU3UPOBATH YCIOBUSI JIOCTMOXKCHHS IIeJId Ha
OCHOBE YydYeTa BBIJICIICHHBIX YYUTEIEM OPHUEHTHUPOB JCUCTBUS B HOBOM
y4eOHOM MaTepHaie;

- IUIAaHUPOBATbH IYTH AOCTHKEHUS LIETIEH.

2. Tlomy4uTh BO3MOKHOCTb HAYUYUTHCS:

- CaMOCTOSITEeJIbHO CTaBUTh HOBbIE YUCOHbIC LIEIH U 33/1a4H;

-  OpU IUIAHUPOBAaHUU JIOCTHIKEHHUS IeJell  CcaMOCTOSTEIbHO U
aJICKBaTHO YYUTHIBATh YCIOBUS U CPEACTBA UX JOCTHKECHHUS.

B cohepe pazeumua KoMMyHUKAmueHbIX YHUBEPCATLHBIX YUEOHBIX
Oelicmeuii 0dyuarowuiica

1. Hayuurces:

- QJCKBATHO WCIMOJL30BaTh pPEUYb IS IUIAHUPOBAHHUS W PETYJISAIAA
CBOCH JICATEILHOCTH,

- aJIcKBaTHO MCIOJIb30BaTh pEYEBbIE CPEACTBA JJIA  pEIICHUsS
pPa3TUYHBIX KOMMYHUKATHBHBIX 3a/1ad; BIAJETh YCTHOW M THCHbMEHHOM
peYbI0; CTPOUTH MOHOJIOTHYECKOE KOHTEKCTHOE BhICKa3bIBAHUE;

- OpraHW30BBIBATH W IUIAHUPOBATH YICOHOE COTPYIHHUYECTBO C YUUTEIIEM
U CBEPCTHUKAMHU;

- UHTETPUPOBATHCS B TPYMIY CBEPCTHUKOB U CTPOUTH MPOJTYKTHBHOE
B3aMMOJICUCTBHE CO CBEPCTHUKAMU M B3POCIIBIMHU.

2. [ToayyuTh BO3MOXKHOCTh HAYUYHUTHCS:

- Opatb Ha ce0s MHUIIMATUBY B OpraHU3aIMi COBMECTHOTO JICHCTBUS;

- OKa3blBaTh TONJEPKKY U COJCHCTBHE TE€M, OT KOTO 3aBUCHUT
JIOCTHKEHUE 11€TTH B COBMECTHOM JIeATeTbHOCTH.

B cgepe pazeumusn nosnasamenvnvix yHuGepcanvbHvIX yueOHbBIX
Oelicmeuii 0d0yuarowuiica

1. Hayuwnres:

- OCHOBaM peaji3aliy NPOEeKTHO-UCCIIEA0BATEIbCKOU eI TEIHbHOCTH;

- MPOBOJIUTH HAOJIOJCHUS U DKCIIEPUMEHT TI0JT PYKOBOJICTBOM YUHTEIIS;

- OCYIICCTBJIATh PACIIMPCHHBIN MOUCK MH(GOPMAIMKM C HCIIOJIh30BAHUEM
pecypcoB 6ubmmoTek u uTepHeTa.

2. [ToayyuT BO3MOXKHOCTh HAYUUTHCS:

- CTaBUTH MPOOIJIEMY, apTyMEHTHUPOBATH €€ aKTyaJIbHOCTD;

- CaMOCTOSATEJILHO TPOBOJUTH HCCIEAOBAHUS HAa OCHOBE IPUMEHEHUS
METO/I0B HAaOJIIOJICHUS 1 DKCIICPUMEHTA; - BBIIBUTATh THITIOTE3BI O CBS3SIX U
3aKOHOMEPHOCTSX MPOIECCOB; - OPTaHU30BaTh HCCIEIOBAHHUE C IIEJIbIO
MPOBEPKH THUIOTE3bI, - JENaTh yYMO3AKJIIOUCHUS W BBIBOJABI Ha OCHOBE
apryMeHTAaIUH.

0P nj1s NOATOTOBKU:
1. https://chem-oge.sdamgqia.ru/



https://chem-oge.sdamgia.ru/

2. BuptyanbHas nabopatopusi. CD «OOmas xumusa». «XuMus
aneMeHToB», «Heopranuueckas xumus», «OpraHuyeckas XUMUSD) -
JEMOHCTPAlMOHHOE TIOYPOYHOE IUTaHupoBanue; asT. [llmpmumua H.B.
(3JIeKTpOHHBIEC TOCOOUS JJIs1 yunuTese u yyanuxcs 8-11 kiacco).

3. https://resh.edu.ru/subject/29/

4.  http://www.old.fipi.ru/oge-i-gve-9/demoversii-specifikacii-

kodifikatory

IIporpamma BHeypouHoOil aesitesibHOCTH «IloaroroBka k OI'D mo
XHMHUMW» PacCYUTaHA HA yyamuxcs 9 kiaccoB (34 yaca B roj, 2 yaca B
HeleJ10).

Conep:kanue nporpamMmmbl
BHeEypo4HO#l aesaATeJbHOCTH 10 xumMuM «lIloaroroBka k OI'9 mo
xumuu» [IporpamMma 3aHATUH COCTOUT U3 YETBHIPEX Pa3lIEeIIOB:

1. Oco6ennoctu OI'D o xumuu

2. [loBTOpeHrue u yriIyOJIEHME TEOPETUYECKOI0 U MPAKTHYECKOTO
Marepuasa 1o XuMuu

3. Pemenue 3amad mo XMMUM MOBBIIIICHHOTO YPOBHS clioskHOCTH — 10
4acoB

4, TpeHnpOBOUHBIN IPAKTUKYM

OcHoOBHoOE coaep:xaHue

Pa3nen 1. Beenenue. Ocodennoctu OI'D mo xumum B 2025r.

— KoAu(UKaTOp JIEMEHTOB COJICPIKAHUS

— cnerudukarus Kumos OI'D no xumun

— uHopmManmorHsie pecypcsl OI'D

Pazgen 2 IloBropenme wu  yriayOjieHHMe TEOPEeTHYECKOI0 M
NPAKTHYECKOT0 MaTepHajla M0 XUMHHM — TEOPETUYECKUN U
NPaKTUYECKUM  Marepualibl MO  HEOPraHWYeCKOW  XUMUU U
MEPBOHAYAJIbHBIM MTPEJCTABICHUSAM 10 OPTaHUYECKON XUMUMU.

Crpoenue atoma. CTpoeHHUE DJIEKTPOHHBIX 000JI0UEK aTOMOB TepBbiX 20
anemeHnToB [ICXO

[lepuomuyeckuii 3aKOH U MEpPHOJUYECKAs CHCTEMa XHUMHYECKUX
anemeHToB .M. MenaeneeBa

Crpoenne MoJeKysl. XUMHYECKas CBS3b: KOBAJICHTHAas (HEMoJsApHas,
NOJIIpHAst ), MOHHASI, METAJITMYECKasl.

BajnieHTHOCTh XUMHUYECKUX 3JIeMEHTOB. CTENeHb OKHCICHUS XUMHUYECKHUX
AJIEMEHTOB.

IIpocthie u cioxHbIE BemiecTBa. OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coenquHeHn. HomeHknaTypa HEOpraHm4eCcKux COCIMHEHUN.

Xumuyeckass peakius. YCIOBUS M MPU3HAKA MPOTEKAHUS XUMHUYECKUX
peakuuii. XUMUYECKHE YPAaBHEHUS. 3aKOH COXPAHEHUSI MACChI BEIIECTB.


https://resh.edu.ru/subject/29/
http://www.old.fipi.ru/oge-i-gve-9/demoversii-specifikacii-kodifikatory
http://www.old.fipi.ru/oge-i-gve-9/demoversii-specifikacii-kodifikatory

Knaccudukanys XuMUYECKHX PEaKIUid 10 Pa3IMdHBIM TPU3HAKAM:
KOJIMYECTBY U COCTABY MCXOJHBIX M IOJYYEHHBIX BEIIECTB; U3MEHEHUIO
CTEIICHEW OKHUCJIEHUS XHMHUYECKHX OJIEMEHTOB, TNOTJIOIMICHUIO U
BBIJICJICHUIO YHEPTUH.

Brruncnenne MaccoBOM A0JIM XUMUYECKOTO 3JIEMEHTA B BEILIECTBE.
DNEKTPOIUTHI u HEAJIEKTPOJIUTHI. KaTtuonsi u AHUOHBI.
DNEKTPOIUTUYECKAS TUCCOIUAIUS KUCIIOT, IeJI04YeH, coliel (CpeTHuX )
Peakiiuu MOHHOTO 0OMEHa U YCJIOBHS UX OCYIIECTBICHUS.

XUMHUYECKHE CBOMCTBA OKCUIOB: OCHOBHBIX, aM(POTEPHBIX, KUCIOTHBIX.
XUMHUYECKHUE CBOMCTBA OCHOBAHUN U KUCJIOT.

XuUMHUECKHE CBOMCTBA aM(OTEPHBIX TUIPOKCHIOB.

XUMHUYECKHE CBOMCTBA coJiel (CpeTHUX)

XUMHUYECKHE CBOMCTBA TMPOCTHIX BEMIECTB HEMETAIUIOB: TaJOT€HOB,
KHCJIOPO/ia, CEPHI.

XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJIOB: a30Ta, gocdopa,
yriiepojaa, KpeMHHUS

Yucrtele BemectBa U cMecu. [IpaBuna O6e3omacHoOi paOOThl B HIKOJIBHOM
nabopaTopuu. YenoBek B MUpE BEIIECTB.
OKUCIUTETHLHO-BOCCTAHOBUTEIIHHBIC peaKIuu. Oxkucnutenb u
BOCCTAHOBUTEb.

BrluncneHnne MaccoBOM [IONM PAcTBOPEHHOTO BELIECTBA B PacTBOPE.
Boruncnenuss nmo xumuueckoMmy ypaBHeHHI0. (Ne27) PacuérHele 3amauu:
BBIYMCJIEHUE MAacCOBOM [IOJIM XHWMHYECKOTO »JJIEMEHTa B BEILECTBE,
BBIYUCJICHUS 110 XUMUYECKOMY

YPaBHEHUIO C UCIOJIb30BAHUEM MACCOBOM J0JIM PACTBOPEHHOIO BEIIECTBA
B pacTtBope. (Nel5, 21)

B3anMoCBs3b pa3iMUHBIX KJIACCOB HEOPraHMYECKUX BEHIeCTB. Peakuuu
MOHHOTO OOMeEHa.

XUMHUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB METAIJIOB: IIEJOYHBIX,
HIEJI0OYHO3EMENBHBIX, MarHusg M WX COCIUHEHUH, XKeJle3a U €ero
COCIMHEHUM, aTFOMUHUS, €T0 COCTMHCHUM.

OnpeneneHue xapakTepa Cpeabl pPacTBOPOB KHCJIOT W IIenoyed ¢
MTOMOIIIBI0 MHAUKATOPOB. KauecTBEHHBIE peakuy Ha

arvonst B pacteope (CI, Br', I, S, SO3%", SO4%", NO3 ~, PO4 ¥, CO3 7,
Sioz %)

KauecTBeHHbIe peakiiny Ha KaTuoHbI B pactBope (NH4 +, Na+, K+, Ca2+,
Mg?t, Fe?" Fe3*, AR, cu®t, zn?h

[Tonyuenune ra3000pa3HbIX BemiecTB. KauecTBeHHbIE peakiud Ha
ra3oo0pa3Hble BelecTBa (KUCIOPO/I, BOJOPO, YTIEKHUCIIBIN Ta3, aMMHUAK)
Ob630pno. llepBoHayanbHbIE CBEJACHUS 00 OPraHUYECKUX BEIIECTBAX:
NpeAeIbHBIX U HENPENENbHbIX YIIEBOAOPOJax (METaHe, dTaHe, HITUJICHE,
aleTUJIeHE)



[lepBoHavanbHBIE CBEACHHS 00 OpPraHWYECKHX BEIISCTBAX: CIHUPTaX
(MeTaHoze, 3TaHOJIE, TIIMIIEPUHE), KAapOOHOBBIX KHCJIOTaX (MypasbuHol,
YKCYCHOM, CT€apUHOBOM).
buonornyecku BaskHbIE BEUIECTBA: OCJIKH, )KUPHI, YTIIEBOIbI.

Paznen Brimrowaet paboTy 0 TPEHUPOBOYHBIM 3aJaHUSM JIJISI OTIPECIICHHUS
TOTOBHOCTH IIKOJIBHUKOB K 3K3aMEHy MO TOMY WM WHOMY paslieny ¢
MOCJICTYIOITUM aHATH30M M METOJUICCKUMH PEKOMEHIAITHUSIMH.

Paznen 3. Pemenne 3aqay 1nmo XUMHH TIOBBIIIEHHOTO YPOBHA
CJ0KHOCTH

Meronuka pemenus 3amad

C

HCIIOJB30BAaHMEM MACCOBOM  JOJIH

pPAcTBOPEHHOI'O BEIECTBa B pacTBOpe, OOBEMHOM JOJM Ta3a B Ira30BOM
cMecH;
pemieHre 3ajad ¢ MaccoBOl (00ObEeMHOW [oJiel) BbIXOAA MPOAYKTA
peaxiuu B % OT TEOPETHUECKH BO3MOKHOTO BBIXO/1A;

pelieHrne 3a7ad Ha BBIBOJ MOJIEKYJSIPHOM (OpMyIBI BEIIECTBA IIO
MacCCOBBIM JIOJISIM 3JIEMEHTOB B COCIMHEHUH;

pelieHre 3aJad  Ha pAcTBOPEHUE BEIIECTB, Ha pa30aBlIeHHE W
BBINIAPUBAHUE (ymapuBaHue) pacTBOpOB, Ha pacTBOpeHUE
KPUCTAUIOTHAPATOB, Ha CMEIIMBaHUE PAcTBOPOB. PacTBOPUMOCTS.

[lepexoa OT pacTBOPUMOCTH K MacCOBOM JI0JI€ pACTBOPSHHOTO BEIIIECTBA B
pacTtBope;
peleHre 3a1a9 Ha UCXOAHOE BEIIECTBO, TAHHOE B H30BITKE,
peleHure 3a71a9 Ha 00bEMHBIC OTHOIIICHHUS Ta30B B PEaKIINU;
peleHne KOMOMHUPOBAHHBIX 33]1a4;

Pa3znen 4. TpeHUPOBOYHBII NPAKTHUKYM

BxiroyaeT HEMOCPENCTBEHHO TeCTHUpOBaHWE M paboTy ¢ OJaHKaMu

OTBETOB.
TemaTHuyeckoe NVIAHUPOBAHUE
Ne  [Tema Bceero [[Imanupyemsbie pesynbTaThl (YY)
/11 HacoB
BHaetr ocobennoctn OI'D 2021 r.,
Beenenne 1 KOAU(UKATOP DIEMEHTOB COJEPIKAHMUSI,
cnerudukaus Kumos OI'D no xumuw,
1 Pa3nen 1. OcobennocTr mH(popMaronubie pecypcsl OI'D;
HAY4YHUTCS UCIIOH30BaTh Pa3IUIHBIC HCTOYHHKHU
OI'D o xumuu B 2025 . U1 TIOJTyYEeHUS XUMUYECKON
MH(bOpMaIIK
HaydauTcs onpenensTs 1eau U 3a1a9u
2 Pa3nen 2. [loBropenue u 20 IesITEIbHOCTH, BEIOMPATH CPEeICTBA
yr1yOneHue peanu3aiyy ey U TPUMEHSITh UX Ha MPAKTHKE;
TEOPETUYECKOTO U pa3nryaTh BEIIECTBA PA3HBIX KJIACCOB MPOCTHIX U




[TPAKTHYCCKOI'O MaTCpHrajia
110 XUMHNH

CJIOKHBIX BEILIECTB,
OIIpENeNATh UX XUMUYECKHE CBOMCTBA, B TOM
MUCIIEe U M3yYSHHBIX

OpPTaHUYECKUX BEIIECTB;

pa3IuyYaTh M0 KaUeCTBEHHBIM PEaKIUsIM
MpeI0KEHHbIC KATHOHBI U

AHNOHBI,

OTHCHIBATh XUMUYECKUE pEaKluu, HabIogaeMble
B XOJ1€

[IEMOHCTPALMOHHOTO U JIA0OPAaTOPHOTO
DKCIIEPUMEHTOB.

J1eJ1aTh BBIBOJIbI U3 PE3YJIbTAaTOB IPOBEIEHHBIX
XUMUYECKUX

HKCIIEPUMEHTOB;

OOBSACHATh TEHETHUECKYIO CBSA3b MEKTY
BEIIECTBAMU Pa3HBIX KIaCCOB
HEOPraHUYECKUX BEIIECTB;

CocTaBJIATh CXEMY JIEKTPOHHOTO OanaHca K
OKUCIUTEIBHO-

BOCCTAHOBHUTEJBHBIM PEAKLUAM, IPABUIBLHO
paccTaBiISATh KOA(PPULIHUEHTHI Ha

OCHOBE COCTABJICHHOW CXEMBI, ONPEIEIATh
OKUCJIUTENb U BOCCTAHOBUTEIb;
PACCUNTHIBATH MACCOBBIE 10U XUMHYECKHUX
HIIEMEHTOB B BEILIECTBAX;

[IPOV3BOJINUTH BBIYUCIICHUS 10 XUMUYECKOMY
YPAaBHEHMIO C

MCII0JIb30BAaHUEM MACCOBOM JI0JIM PACTBOPEHHOIO
BEIIECTBA B PACTBOPE.

Hayuurcs pemate KOMOMHUPOBAHHBIE 331a4H

Pasznen 3. Pemenue 3anau 3 pa3HBIX TUIIOB
[0 XMMHH TTOBBIIIIEHHOTO
YPOBHSI CJIOKHOCTH
Hayuurtcs naBaTh NpaBUIIBHOCTh OLEHKH CBOUX
Paznen 4. TpenupoBounsii |10 BO3MOXHOCTEN TPU
PAKTUKYM BBHITIOJIHEHUH 33JJaHUI TeCTa
Toro: 34

Jac.




