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IHosicHUTEALHASA 3aNMUCKA

Breypounasa gearenbHOCT «XuMHUA B 3a7adyax» IpeJHa3HadyeHa UL
oOyuaromuxcs 9 kimacca, BRIOpaBIINX MPEAMET XMMHUU ISl CAaYu dK3aMeHa B (opme
OI'D u nIaHUpYIOMKX B JajbHEHNIIEM U3yY€HNE XUMHUU Ha IPOPUIBHOM YPOBHE.

I{enp naHHOIO Kypca — MOArOTOBKA U OJEPKKa BBIITYCKHUKOB 9 Ki1acca IIKOJIbI,
IIOMOILb B [TPEOIOJICHUH KOTHUTHUBHBIX, INYHOCTHBIX U MPOLECCYAIBHBIX TPYIHOCTEN B
IIEPUOJ IOATOTOBKH K IK3aMEHY.

Pe3ynapTaTtoM COBMECTHOM NEATENBHOCTH OOydaromuxcs 9 kjacca W Iegarora
OyAyT SIBIATHCS PE3YyJbTaThl IPOOHOTO TECTUPOBAHMUS, & B KOHEYHOM UTOI€ — UTOTOBasI
aTTecTanus o0ydJarouxcs 1Mo MPeAMETY XUMUSL.

B coorBerctBUM ¢ TpeOoBanusmMu  DenepanbHOro  rocyAapCTBEHHOIO
00pa30BaTeNpHOTO  CTaHJIApTa OCHOBHOTO  00mIero  oOpa3oBaHHs  BO3HMKIIA
HEO0OXOIMMOCTh B pa3pabOTKe MpOrpaMMbl BHEYPOUHOM JIESTENIBHOCTH, MO3BOJIIOMICH
paclMpuTh W YIUIyOUTh CBOM 3HAaHHUS 1O XUMHUH, CPOPMUPOBATH HABBIKU
MCCIIEI0BATENIbCKON IESTENBHOCTH.

AKTYyallbHOCTbh MPOrpaMMBbl CBS3aHA C BO3MOXHOCTBIO OOYYarollerocsi BbIOpaTh
npouIbHBIA HpeaMeT OOydeHMs B CTaplIMX KiaccaX WIM HU3MEHUTh CBOM BBIOOD.
DK3aMeH 10 XUMHUH TpeOyeT OT 00yYaroUIMXCcss MHOTUX 3HAaHUN U NOHATUN HE TOJBKO B
001acTH HEOPTaHUYECKOW XUMHH, HO U OPraHWYeCKOW XUMHHU; BIa€Th IPAKTHUECKUMU
HAaBBIKAMM M YMETh NPHUMEHATh UX B APYrOod CHUTyalUUH. 3aHATUSA 10 BHEYPOUYHOU
NEATENbHOCTH «XUMHA B  3aJadax» [pEeAHA3HAYeHbl JUIsl TEOPETHUYECKOW U
IIPaKTUYECKOM IIOMOIIM B MOJArOTOBKE K l['OCyZapCTBEHHOW HMTOTOBOM aTTECTaLUU.
3aHATUS OPUEHTUPOBAHBI HA TOBTOPEHUE, CUCTEMATU3ALIMIO U YIIIyOJIEHHOE U3YUEHHUE
Kypca XMMUU OCHOBHOM IIIKOJIbI, @ TAK)KE HAa TOJITOTOBKY OOydJaromuxca 9-X KiaccoB K
OI'D u oOyvarommxcs, KOTOpbIE BBIOMPAIOT XUMUIO Uil AaJibHEWIIero oOy4eHus B
npodue.

B ocHoOBe mporpaMMbl JIEKHUT CUCTEMHO-AEATEIBHOCTHBIA MOAXOM, KOTOPBIU
CO3JAa€T OCHOBY JIJISl CAMOCTOSITEILHOIO YCIIEIITHOTO YCBOEHUSI O0YyYAOIIMMUCS HOBBIX
3HaHUW, YMEHHH, KOMIETCHIIMM, BHJIOB U CIIOCOOOB JIEATEIIBHOCTH U 0OecreurBacT
COOTBETCTBUE JEATEIBHOCTH OOYYAIOIIMXCS MUX BO3pacTy M HWHAMBHIYaJIbHBIM
0COOEHHOCTSIM. DMOILIMOHAIBHOE NIEPEKUBAHUE MTPOLIECCA OTKPBITHS SIBISIETCSI OCHOBOM
MOTHBAallMA K 3HAaHUSAM, CTUMYJATOPOM CaMOM YMCTBEHHOW JIESTEIIBHOCTH B
JOCTH)KEHMHM LEJIed JIMYHOCTHOIO, COLMAJIBbHOTO M I03HABATEIBHOIO Pa3BUTHUSA
oOy4JaroImmxcs.

Ilenws nporpammel:

- TOATOTOBKAa M MOJJEPKKAa BBITYCKHHMKOB 9 Kiacca IIKOJBL, MOMOIIb B
MPEOJIOJICHUH KOTHUTUBHBIX, JIMYHOCTHBIX M MPOLIECCYATbHBIX TPYAHOCTEH B MEPUOA
MTOATOTOBKH K DK3aMEHY.

3adayu porpaMMbl BHEYPOUHOM AEATEIBHOCTH IO XUMHUH:

OCBOCHHME BAXHEHIIMX 3HAHUH OO0 OCHOBHBIX MOHATHUAX M 3aKOHAX XHMHH,
XUMHUYECKON CUMBOJIMKE;

OBJIaJICHHE YMEHUSIMHU HA0II01aTh XUMUYECKHE SIBJICHUSI, TPOBOIUTH XUMHUUECKUN
HKCIEPUMEHT, TMPOBOJUTH pacu€Thl Ha OCHOBE XMMHUYECKHUX (POpPMyJT BELIECTB HU
YPABHEHUN XUMUUYECKUX PEAKLINM;



pPa3BUTHE TO3HABATEIHHBIX MHTEPECOB W HMHTEIUICKTYaJbHBIX CIIOCOOHOCTEH B
MPOIIeCcCe MPOBEACHUS XUMHUYECKOTO IKCIIEPUMEHTA, CAMOCTOATEILHOTO TPUOOPETCHUS
3HAHHWH B COOTBETCTBUH C BOSHUKAIOIINMH KU3HECHHBIMH ITOTPEOHOCTSIMU;

BOCIIUTAHWE OTHONICHUS K XHMHH KaKk K OJHOMY W3 (PyHIaMEHTaJbHBIX
KOMIIOHEHTOB €CTECTBO3HAHMS U AJIEMEHTY 00IIIeYeIOBEYeCKON KYIbTYPhI; TPUMEHEHHUE
MOJTyYEHHBIX 3HAHUN U YMEHUI I UCTIOJIL30BaHUs B HECTAHIAPTHON CHTYAITHH.

IInanupyemble pe3yJIbTaThI

Ha 3aHsATHSX BHEYPOYHOU AESITETHLHOCTA O0yYaOIINECs JOMOIHAT CBOU 3HAHUS
110 XUMUH, TOBBICSIT CBOH YPOBEHBb TEOPETHUECKOM M IKCIIEPUMEHTATBHON TIOJITOTOBKH.
3aHATHA TIPU3BaHbl MPOOYAWTH Yy VY4YAINIUXCS WHTEpPEC K XHUMHUYECKOW Hayke,
CTUMYJIUPOBaTh  JaJbHEHIIEC  HW3y4YCHHE  XWMHUHM.  XHWMHYECCKHUE  3HAHWS,
chOpMHUPOBAaHHBIE HA BHEYPOUYHBIX 3aHATHSAX, IOMOTYT 00YUYaIOIUMCS B TIOJITOTOBKE K
dK3aMeHy 110 XMMHHU U B JATBHEHUIIIEM OCO3HAHHO BHIOPATh HANPABJICHHE MPOGUIEHOTO
oOy4eHMUs.

IIpeaMeTHBIMH pe3yJIbTATAMU OCBOCHHS ITPOTPAMMBI SIBIISTIOTCS:

- B TIO3HABATEILHOU c(hepe: ONMUCHIBATh JEMOHCTPAITMOHHBIC M CAMOCTOSITEIIHHO
IIPOBEICHHBIC SKCIIEPUMEHTBI, UCIIONB3YS I OTOTO PYCCKUH SI3BIK M S3BIK XHMHM,
HAOJII0IAaTh JEMOHCTPUPYEMbIE U CAMOCTOSTEIBLHO MPOBOJUMBIE OMBITHI, XUMHUUECKHUE
peakiuu, MPOTEKAIOIINE B IPUPOJIC U B OBITY

- B IICHHOCTHO-OPHMEHTAllMOHHOW cdepe: CTPOUTh CBOE TIOBEJCHHE B
COOTBETCTBHHM C MPUHITUIIAMU OEPEKHOTO OTHOIIIECHHUS K MPUPO/JIE;

- B TPYJOBOI cdepe: MIaHUPOBATh U OCYIIECTBIIATh CAMOCTOATEIBLHYIO padoTy
M0 TOBTOPEHUIO U OCBOCHHUIO TEOPETHUYECKOW YacTH, MJIAaHUPOBATH U TMPOBOAUTH
XUMUYECKANA OKCIIEPUMEHT; HCIOJb30BaTh BEIIECTBA B COOTBETCTBHHU C HX
MpeTHa3HAYCHUEM U CBOMCTBAMU;

- Bcdepe 6e30MacCHOCTH KU3HEACITEIFHOCTH: OKa3bIBaTh MEPBYIO TOMOIIb MTPH
OTpaBJICHUSAX, 0’)KOTaX W JIPYTUX TpaBMax, CBSI3aHHBIX C BEIIECTBAMHU M J1a0OPATOPHBIM
000py10BaHUEM.

JINYHOCTHBIMM Pe3yJabTATAMHU SBIISIOTCS

- B IIEHHOCTHO-OPUEHTAIIMOHHON cdepe — YyBCTBO TOPIOCTHU 32 POCCHICKYIO
HAyKy, OTHOIIICHUE K TPYY, IIEJI€YCTPEMIICHHOCTh, CAMOKOHTPOJIb U CAMOOIIEHKA;

- B TpPyJoBOM cdepe — TOTOBHOCTH K OCO3HAaHHOMY BBHIOOPY HaibHEHIIEH
o0pa3oBaTeNbHON TPACKTOPHH;

- B TO3HaBaTeJIbHOUW cdepe - MOTUBAIUS YUCHHs, YMEHHE YINPaBISAThH CBOEH
MO3HABATEIILHOM JCSITETLHOCTH.

MeTanpeaMeTHbIMU Pe3yJIbTATAMM SBIISTIOTCS:

- BIIQJICHUE YHUBEPCATbHBIMA CCTECTBEHHO-HAYYHBIMHU crocobamu
JIeSITEIbHOCTH: HaOII0IeHNE, I3MEPEHNE, DKCIIEPUMEHT, YdeOHOE HCCIIeI0BaHuE;

- YMCHHE T'C€HEPHPOBATh HJICH, OINPEICIATh CPEACTBA, HEOOXOMMMBIC IS HMX
peanuzanum;

- YMCHHE ONpEACNITh ICIH M 3a7a4d JEATCIbHOCTH, BBIOMpATh CPEICTBA
peanu3anuu 1eU ¥ IPUMCHSTh UX Ha MTPAKTHKE,

- WUCINOJIb30BaTh Ppa3IUYHbIE WCTOYHUKUA IS TIOJYYCHHUS XUMHYECKOU
nH(pOpMAIIUH.

OcBoeHne MporpaMmbl BHEYPOUYHOU JACSITEILHOCTH OOYYAIOIIMMHUCS TTO3BOJIUT
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MOJIyYUTh CJIEIYIOLIUE PE3YIbTATHI:

B cgpepe pazeumus auuHOCMHBLIX YHUGEPCATIBHBIX YUEOHBIX Oelicmeuil 6
pamkax:

1.  Kocnumuenoz2o komnonenma 6yoym cqpopmuposamvi:

- OCHOBBI COLIMAJIbHO-KPUTHYECKOTO MBILLUICHHUS, OpUEHTalMsl B
OCOOEHHOCTSIX COLMAIbHBIX OTHOLIEHUI U B3aUMOJCHCTBU;

- DKOJIOTUYECKOE CO3HAHME, NMPU3HAHUE BBICOKOM IIEHHOCTH KU3HU BO BCEX
€€ IMPOsBICHUSX; IPaBUJI TOBEACHUS B UPE3BbIUANHBIX CUTYaLUX.

2. Llennocmmno2o u IMOYUOHANLHO20 KOMNOHEHMO8 Oy0em chOpMUpOBaHa.:

- TOTPEOHOCTh B CAMOBBIPAXXEHUU U CAMOPEaIN3alluH, COLMATIbHOM IPU3HAHUU.

Heamenvrocmnoeo komnonenma 6yoym cghopmuposanvi:

- yYMEHHE BECTH [HaJOI HAa OCHOBE pPABHONPABHBIX OTHOLICHUWA H
B3aMMHOI'0 YBa)XEHUSI W NPHUHATHUS;

- YCTOWYMBBIU ITO3HABATEIIbHBIN VHTEpEC u CTaHOBJICHUE
cMbIciIooOpa3yromeid (PyHKIIMU MO3HABATEIBLHOTO MOTHBA;

- TOTOBHOCTH BHIOOpPA MPO(PHIBHOTO 00pa30BaHUSI.

2. OOyuaromuiics MOJIyYUTh BO3MOKHOCTD 17151 (POPMUPOBAHHUS:

- BBIP@XXEHHOH yCTOWYMBOM yueOHO-I103HABATEIbHON MOTHUBAILlUU U HHTEpECa K
YUEHHIO;

- TOTOBHOCTH K CaMOOOpPa30BaHUIO U CaMOBOCIIUTAHMUIO.

B cgepe pazeumusn pecyniamu6HblX YHUEEPCATbHBIX YUEOHBIX OeUCmEull
ooyuarowuiica

1. Hayuwurcs:

- LEJIeNOJIaraHuI0, BKJIIOYas TIOCTAHOBKY HOBBIX IIeJield, MpeoOpa3oBaHue
MPaKTUYECKOM 3a]1a4M B MIO3HABATEIIbHYIO;

- CaMOCTOSITEJIbHO aHaJM3UpPOBATh YCIOBHUS JIOCTM)KEHHS LIETM HAa OCHOBE
y4eTa BbIJICJICHHBIX YUUTEJIEM OPUEHTHPOB ACHCTBUS B HOBOM y4€OHOM MaTepHalie;
IUIAHUPOBATH ITyTH JOCTHXKEHHUS LIETICH.

2. Ilomy4uTh BO3MOKHOCTh HAYUUTHCSI:

- CaMOCTOSITEJIbHO CTaBUTh HOBbIE yUeOHBIE LIEJIH U 33/1a4H;

- IpU IUIAHAPOBAHUM JIOCTMIKEHUS IEJIEH CaMOCTOSTENIbHO M aJEKBaTHO
YUHUTBIBATH YCJIOBUS U CPEACTBA UX JOCTHIKECHHS.

B cgpepe pazsumuna KOMMYHUKAMUGHBIX YHUEEPCAILHBIX YUEOHBIX OCUCHEUIL
ooyuarowuiica

1. Hayuwurcs:

- aJeKBAaTHO MCIOJIb30BaTh pe€Yb IS IUIAHUPOBAHUSA W PETyJSALMH CBOEH
NESITENIbHOCTH;

- aJIeKBaTHO HCIIOJIb30BaTh PEYEBBIE CPEIACTBA [UJISl PEIICHMS] Pa3THYHBIX
KOMMYHUKATHUBHBIX 3aJlay; BJIaJ€Th YCTHOM M THUCbMEHHOW pEUYbl0; CTPOUTH
MOHOJIOTMYECKOE KOHTEKCTHOE BbICKA3bIBAHUE;

- OpraHu30BbIBaTh W IUIAHUPOBATH y4€OHOE COTPYIHHUYECTBO C YUYHUTEIEM WU
CBEPCTHUKAMU;

- MHTErpUpOBaThCS B TPYNIy CBEPCTHUKOB M CTPOUTH MPOIYKTHBHOE
B3aUMOJIEUCTBUE CO CBEPCTHUKAMU U B3POCIIBIMHU.

2. Ilonmy4uTh BO3MOKHOCTb HAYYUTHCS:



- Opatb Ha ceOs MHUIMATUBY B OPTAHU3AI[MN COBMECTHOTO JICUCTBUS;
- OKa3bIBATh NOJJECPKKY U COAEHUCTBUE TEM, OT KOTO 3aBUCHUT JIOCTHKEHHUE LIEJIH
B COBMECTHOM JI€SITENIBHOCTH.

B cghepe pazsumusa noznasamenvnvlx YHUBEPCATbHBIX YUEOHBIX OeUCHBUIL
ooyuarowuiica

1. Hayuwurcs:
MPOBOJUTH HAOJIIOICHUSI U IKCIIEPUMEHT MO pyKOBOJACTBOM YUHUTETIS;
OCHOBAM peaih3aliii MPOEeKTHO-UCCIIEI0BATEIbCKON AeSITEIbHOCTH;
OCYUIECTBJISATh PACHIUPEHHBIA TOUCK HHPOPMAIMK € HCIOJb30BaHUEM
pecypcoB 6ubmmotek u MuTepHera.

2. Ilomy4uT BO3MOXHOCTH HAYUYUTHCS:

- CTaBUTh NpoOJEMy, apTyMEHTUPOBATH €€ aKTYalIbHOCTh;

- CaMOCTOSITEIBLHO MPOBOJAUTH UCCIIEAOBAaHUS HA OCHOBE NMIPUMEHEHUSI METO/OB
HaOJII0JICHUST U DKCIIEPUMEHTA;

- BBIJIBUTaTh TUIOTE3bI O CBSI3AX U 3aKOHOMEPHOCTSIX MPOIECCOB;

- OpraHU30BaTh UCCJIEIOBAHUE C LIEJIbIO POBEPKU TUIIOTESHI;

- JIeJaTh YMO3aKIIOUEHUS U BBIBOJbI HA OCHOBE apryMEHTAlIUU.

[Iporpamma BHEYpPOUHOW JAESATEIBHOCTH MO XUMHH «XHUMHS B 3aJadax»
paccunTaHa Ha y4ammxcs 9 kiacca (34 daca).

Conep:kanue nporpaMmabl.

BHEYPOUHOIi 1eSITeJIbHOCTH 10 XUMUM «XMMHS B 321a4aX»

[Iporpamma 3aHSITHN COCTOUT U3 YETBIPEX PA3IEIIOB:

1. Ocob6ennoctu OI'D no xumum.

2. TloBTOpenue u yriay0iaeHuEe TEOPETUIECKOTO MaTeprasa, METOINKA PeIIeHUS
3aJIaHUl Pa3HOTO YPOBHS CJIOKHOCTH.

3. Brmonnenwue ucciaenoparenbekoi yactu OI'D (24 3ampanue).

4. TecTOBBIN MPAKTUKYM.

OcHoBHoe conep:kanue Paznen 0. Bxoanoi cpe3 KUM 3a 2022-2023r. — 24

Pa3znen 1. Ocodennoctu OI'D no xumuu B 2023-24r. — 14

—  KoauduKaTOp JIEMEHTOB COJIEPKaHUs

— cnenuduxaius Kumos OI'D o xumuu

— uHpopmarmoHHsie pecypcsl OI'D

Pa3znen 2. «Xumus B 3a/1adyax» — TEOPETUUECKUN MaTepUall IO HEOPraHUYECKOU
XMMHUU W TIEPBOHAYAJIbHBIM MPEACTABJICHUAM MO OPraHMYECKOW XHWMHHU, METOJIMKA
peLIeHUs 3aJaHAI Pa3HOTO YPOBHS CIOKHOCTH — 234.

Crpoenue aroma. CTpoeHHE DJJIEKTPOHHBIX 000JI0Y4EeK aToMOB TiepBbIX 20
anemeHToB [ICXD Ilepuoamyeckuii 3aKOH M MEPUOAUYECKAS] CUCTEMA XUMHYECKHUX
sanemenToB .M. MenneneeBa CtpoeHne MoJiekya. XUMHYECKash CBS3b: KOBAJICHTHAas
(HenoJsipHasi, MOJSIPHAs), MOHHAS, METAJUIMYECKas.

BaneHTHOCTP XMMHYECKUX 3JIEeMEHTOB. (CTENEeHb OKUCICHUS XUMHUYECKUX
JJIEMEHTOB.

IIpocteie u crnoxHble BemecTBa. (OCHOBHBIE KJIACCHl  HEOPTraHUYECKUX
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COECIMHEHHM.

Homenknatypa HEOpraHm4eCKux COeAMHEHUN.

Xumuyeckass peakuus. Y CJIOBUS U IPU3HAKY NPOTEKAHUS XUMUYECKUX PEAKLIAMN.
XHWMHYECKHE YPABHEHHUS. 3aKOH COXPAaHEHUSI MACChl BEIIECTB.

Knaccudukanus XuMu4ecKux peakiuii Mo pa3auyHbIM IPU3HAKAM: KOJIMYECTBY U
COCTaBy MCXOJHBIX M IIOJYYEHHBIX BEHIECTB; HW3MECHEHHUIO CTEICHEN OKHUCICHUS
XUMUYECKUX 3JIEMEHTOB, OTJIOIIECHUIO U BBIJICIEHUIO SHEPTHUH.

BrrunciieHre MaccoBOM 107U XUMUYECKOTO PJIEMEHTA B BEILIECTBE.

ONEKTPOJIUTBI U HEANEKTPOoIuThl. KaTHOHBI M aHHMOHBI. OJIEKTPOJUTUYECKAS
JUCCOIIMAIIUS KUCITOT, IeI0Yel, coliel (CpeHuX)

Peakuuy HOHHOTO OOMEHa M YCIIOBHSI X OCYIIECTBICHHU. XUMHUYECKUE CBOMCTBA
OKCHJIOB: OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX. XUMUYECKHUE CBONCTBA OCHOBAHUU H
KHCJIOT.

XHWMHYECKHE CBOMCTBA aM(POTEPHBIX THAPOKCUAOB. XHUMHUYECKHE CBOWCTBA COJIEH
(cpenHux)

XVWMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJUIOB: TAJIOT€HOB, KUCIOPOAA,
cepbl. XHUMHYECKHE CBOWMCTBA MPOCTHIX BEHIECTB HEMETAUIOB: a3oTa, (ocdopa,
yraepoaa, kpemHust Yucrtele BemiectBa UM cMecu. [lpaBuna Oe3omacHoil paOoThl B
HIKOJIbHOM TabopaTopuu. YenoBek B

MUPE BEILLECTB.

OKHCIINTENBPHO-BOCCTAHOBUTEIBHBIE peakiyi. OKHCINTENb U BOCCTAHOBUTE.

Beruncnenre MaccoBoi 10JIM paCTBOPEHHOTO BELIECTBA B pacTBOpe. Brruncnenus
0 XUMUYECKOMY ypaBHEHHUIO. (Ne21)

PacuérHbple 3amgaud: BBIYMCIIEHHE MACCOBOM JOJM XHMHYECKOTO 3JIEMEHTa B
BEILECTBE, BBIYUCIECHUS MO XMMHYECKOMY YPaBHEHHUIO C MCIOJIb30BAHUEM MACCOBOM
JI0JIM PacTBOPEHHOTO BellecTBa B pacTtBope. (Nel5, 21)

B3anMocCBs3b pa3IMyHBIX KJIACCOB HEOPTaHUYECKHX BELIECTB. Peakiinu MOHHOTO
oOMeHa.

XYWMHYECKHE  CBOMCTBA  NPOCTBIX  BELIECTB  METAUIOB:  IICJIOYHBIX,
LIEJIOYHO3EMENBHBIX, MATHUS U UX COEAMHEHUH, )KEJIE3a U €T0 COCUHEHUH, ATFOMUHUS,
€ro COCUHEHUN.

OnpeneneHne xapakrepa Cpelbl pacTBOPOB KHUCIOT M IIEJIOYEH C MOMOUIBIO
WHNKATOPOB.

KauecTsennsle peakimu Ha annonsl B pacteope (Cl, Br, I, S%, SO3%", SO4%, NO3 -
, POy 3', COs3 2', SiO3 2_)

KauecTBeHHble peaknuy Ha kKatHoHsI B pacteope (NH, ¥, Na*, K*, Ca?*, Mg?*, Fe?*,
Fe3*, A", Cu?*, Zn?")

[Tonyuyenue razooOpa3Hbix BemecTB. KauecTBeHHBbIE peakuu Ha razo00pa3HbIe
BelEeCTBA (KUCIOPO, BOJOPO, YIIIEKUCIBIN Ta3, aMMHUAK )

[lepBoHavasibHbIE CBEACHUS 00 OpPraHMYecKUX BEIIECTBaX: MPEACNIbHbIX U
HEIpeaeNbHbIX YIIIeBOJ0poAax (MeTaHe, 3TaHe, ITUIICHE, alleTUJICHE)

[lepBoHavasibHbIE CBElIEHUS 00 OpPraHUYECKHX BEIIECTBaX: CIUPTax (METaHoJe,
ATaHOJIe, TIUIEPUHE), KAPOOHOBBIX KUCIOTAX (MYPabUHOU, YKCYCHON, CTEAPUHOBOM ).

Paznen Bkmtowaer paboOTy MO TPEHUPOBOUHBIM 33JaHUAM JUISL OIpENEICHUS
TOTOBHOCTH IIKOJIBHUKOB K 3K3aMEHY M0 TOMY WJIM MHOMY pasleiy C MOCIEAYIOIIHM
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aHATM30M ¥ METOJIUYECKUMU PEKOMEHTAIISIMH.

Pa3znen 3. BeimostneHue uccienoBarenbekoi yactu OI'D (24 3aganue). - 4 yaca
Pa3znen BKIIIOYaeT MpakTUUECKYyI0 padoTy 00ydaronmxcs no 24 3a1aHuio.

Pa3znen 4. TecToBbIi IPAKTUKYM. — 4 4

BxoitouaeT HenmocpeACTBEHHO TECTUPOBAHUE U paboTy ¢ OJJaHKaMH OTBETOB.
AHanu3 ommooK.



TemaTnuyeckoe IVIAHUPOBAHUE

Tema

Bcero
JacoB

[Tnanupyemsie pe3yabTatsl (YY)

o= a%

Bxomnoit cpe3 KM 2022-
23r

OHpGIIeHI/ITB MapupyTbl, B TOM YUCJIC UHAWBHUIYAJIbHBIC,
IOBTOPCHMS U 3aKPCIJICHUS TCM.

[EEN

Pasgen 1. Ocobennoctu OI'D
1o xumuu B 2023-24r.

3naer ocobennoctn OI'D 2022-23r., xoxudpukaTop
aMIeMEHTOB conepkanus, cnenuduranus Kumor OI'D mo
XUMuH, HHHOpMaIIMOHHEBIE pecypchl OI'D;

HAy4YHUTCS MCIOJb30BaTh PA3JIMYHbIE MCTOYHUKH IS
MOJTyYeHUsT XUMHUYECKON HHpOpMAaIiu

Pasmen 2. «[loaroroBka K
OI'D o xuMum»

23

Hayuutcs  ompenmensTh  umenu U 3aJadd
JESITEIbHOCTH, BBIOUPATh CPEACTBA peaHM3allui IEIU |
MPUMEHSTh UX HA MIPAKTHKE;

pa3iaryaTh BEMISCTBA PA3HBIX KIACCOB MPOCTHIX H
CJIOXHBIX BEIIECTB, OMPEEIATh UX XUMUYECKUE CBOMCTBA,
B TOM YHUCJIC U U3YUCHHBIX OPIraHNYCCKUX BCIICCTB;

pa3nuyarh o KaueCTBEHHBIM peaxkusm
MPCAJTOKCHHBIC KATUOHBI U aHUOHBI;

OMHCHIBATh XUMUYECKUE PEaKIMH, HaOII01aeMbIe B
xo71e JI€EMOHCTPALIMOHHOTO U 1a00paToOpHOTO
HKCIIEPUMEHTOB.

JleJ1aTh BBIBOABI M3 PE3YJIbTATOB IIPOBEIACHHBIX
XUMHUYECKUX IKCIIEPUMEHTOB;

00BACHSITH TCHCTUYCCKYIO CBs3b MCKOY
BEIIECTBAMH Pa3HbIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB;

CocTaBnsATh CcXeMy OJEKTPOHHOrO OamaHca K
OKHUCITUTENbHO-BOCCTAHOBUTENBFHBIM PEAKIIUSAM, IPABUIHHO
paccTaBisaTh KOA(D(UIIMEHTHI HAa OCHOBE COCTaBIICHHOMW
CXEMBI, ONIPEIEISITh OKUCITUTENb U BOCCTAHOBUTEID;

pacCuUuThIBATh MaCCOBBIC 011 XUMHUYECCKUX
AIIEMEHTOB B BEILIECTBAX;

MMPONU3BOJUTH BBIYUCIICHUSA 10 XUMHUYCCKOMY
VPaBHEHHIO C  HCIOJb30BAaHHEM  MAacCOBOM  JI0JIH
pPacTBOPEHHOIO BELIECTBA B paCTBOPE.

Paznen 4. Brinonnenune
HCCIIEIOBATEIIHLCKOM qacTH
OI'D (24 3ananue).

Hayuutcs  ompenmensaTs  Lenm M 33Ja4d
JeSITEIbHOCTH, BBIOMPATh CPEACTBA pealnu3alud LeId U
IIPUMEHATH UX HA IIPAKTHKE;

UCIOJIb30BaTh PA3JIMYHblE HUCTOYHUKU JJI1 MOJyYeHUs
XUMUYECKOH nH(popMaIu;

HAy4YUThCS aJ€KBAaTHO UCIOJb30BaTh pEUYEBBIC
CpeICTBA I PEIICHUs pa3IMYHbIX KOMMYHUKAaTHBHBIX
3ajad;

(dbopmMHpOBaHKE BEIPAKEHHON YCTOWYMBOMN yueOHO-
MO03HABATEJIbHON MOTUBALIMU U UHTEPECA K YUCHHIO;
TOTOBHOCTh K OCO3HAHHOMY BBIOOpY AajbHEHIIEH
00pa3oBaTesIbHOI TPAEKTOPHUH.

Hay4YHTCsl paboTaTh C peakTHBAaMU U TaOOPaTOPHBIM
000pyI0BaHNEM




Paznen3.TecToBblii 4 IIpaBMIIBHOCTH OLIEHKH CBOMX BO3MOXKHOCTEM IIPU

IMPAKTHUKYM. BBITTIOJTHCHHUH SaﬂaHI/Iﬁ TECTA,

yMeHHe 0e30IHNO0YHO 3aMOHSITh OJIAHKH.

Kanennapﬂo-TeMaaneclcoe IJIAHUPOBAHUE

/n

Tema 3ausatus

Jara

[Ipumeuanus

Iia
H

(dakr

1-2

Bxoanoii cpez KM 2022-23r (2 gaca)

Pa3nen 1. Ocodennoctu OI'D mo xumum B 2023-24r. (1 vac)

OcoGennoctu OI'D o xumun B 2023-24r.

Koau(uUKaTop 3JIeMEHTOB cojepxanus, cnenudukanus Kumos OI'D
no xumuu, aemoHcrpannonubii KMM 2023r., uapopManuoHHbIe
pecypebl OI'D.

Pazgen 2. «IloaroroBka k OI'D 1o XxuMun» (23 yaca)

Crpoenne aroma. CTpoeHHE dJIEKTPOHHBIX 000JI0UEK aTOMOB IIEPBBIX
20 snementoB IICXD. Ilepuoauueckuil 3aKOH W MEPHOIUYECKAS
cucteMma xumudeckux asemenToB JI.M. Meneneena

Crtpoenue MoseKyJl. XUMHUYECKas CBsI3b: KOBaJIEHTHAs (HENoJsipHasi,
HOJISIpHAs ), MOHHAs!, METAJUTMYEeCKasl.

BanentHocTh XuMu4eckux 31eMeHTOB. CTENeHb OKUCICHUs
XMMHYECKHX DJIEMEHTOB.

[Ipocteie u cnoxHble BeniecTBa. (OCHOBHBIE — KIIACCHI
HEOPraHWYEeCKUX COeIMHEeHMH. HoMmeHkilaTypa HeOpraHudecKux
COEIMHEHU.

XuMHYecKas peakiys. Y CIIOBUS U IPU3HAKU IIPOTEKaHUS
XUMHYECKHX peakunil. XUMHUYECKUE YPaBHEHUS. 3aKOH COXPaHEHUS
MAaccChl BELIECTB.

Knaccudukanus XuMu4eckux peakliuii o pa3inuHbIM
IIPU3HAKaM: KOJIMYECTBY U COCTaBY UCXOJHBIX U MOJIyYEHHBIX
BEIIECTB; U3MEHEHHIO CTETIEHEN OKUCIIEHUS XUMHYECKUX
JIEMEHTOB, NTOTJIOIEHUIO U BBIIEIECHUIO SHEPTUH.

BrrunciaeHne MaccoBOMl JOJIM XUMHYECKOTO J3JIEMEHTAa B
BCIICCTBC.

DJEKTPOTUTHl M HEDIEKTPONUTH. KaTHOHBI W aHHOHBI.
OneKTponuTHYeCKass JUCCOIMALUs  KHUCIOT, IIesiouel, coei
(cpenHux)

Peakiinu HOHHOTO OOMEHA U YCJIOBUS UX OCYILECTBIICHUSI.

10

XHUMHUYECKHE CBONCTBA OKCHJIOB: OCHOBHBIX, aM(I)OTepHLIX,
KHCJIOTHBIX.

11

XUMHYECKHE CBOMCTBA OCHOBAHUU U KHCIIOT.

12

XuMHU4ecKue CBOMCTBa aM(OTEPHBIX THAPOKCHIIOB.

13

XuMudeckue CBOUCTBa coieil (cpemnHux). B3zaumocBssb
pPa3JIMYHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB. Peakiuu MOHHOTO




oOMeHa.

14- XHWMHAYECKHE CBOMCTBA IPOCTBHIX BEIIECTB HEMETAJLIOB:
15 raJIOreHOB, KUCJIOPO/a, CEPHI.

16- XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB HEMETAJLIOB:
17 asora, (hochopa, yriepoa, KpeMHHUS
18 YucTele BemecTBa U cMecu. [IpaBuia 6e3omacHoi paboThl B

MIKOJIBHOM TabopaTopun. YeroBek B MUpE BEUIECTB.

19 OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE peakuu. OKHUCIUTEIND
1 BOCCTAHOBHUTEIb.

20 Brruucienne mMaccoBoi J0JIM PaCTBOPEHHOTO BEIIECTBA B
pacTBope. Brlunciaenus Mo XMMUYECKOMY YPaBHEHUIO.

21 Pacuérupie  3agaum:  BBIYMCICHHE  MAacCCOBOM  JIOJIH

XMMHYECKOTO 3JIEMEHTA B BEIECTBE, BHIYUCICHHS 10 XUMUYECKOMY
YPaBHEHUIO C HCIIOJIb30BAHUEM MACCOBOHM JIOJM PacTBOPEHHOTO
BEILIECTBA B PACTBOPE.

22 XHUMHUYECKHE CBOMCTBA IMPOCTBIX BCHICCTB  MCTAJIJIOB!:
MICJIOYHBIX, MICJIOYHO3CMCIIbHBIX, Marous U ux COGI[I/IHCHI/If/'I, Keiac3a
u €ro CO@,[[I/IHGHPlﬁ, AJIFOMHMHUA, €TI0 COG,I[I/IHGHI/Iﬁ.

23- Omnpenenenre xapakTepa Cpeibl PacTBOPOB KHCIOT U

24 IIEJIoYe ¢ MOMOIIBI0 MHIMKATOPOB. Kze_ltzl_e_CT_BeHHHe peakiuu Ha
annonsl B pacteope (CI, Br, I, S, SOs , SOs , NOs , POs , COs3
Z Si03 ?)

KauecTBenHble peakuuu Ha KatuoHbl B pactBope (NHa ¥,
Na*, K*, Ca?*, Mg?*, Fe?*, Fe®*, AI**, Cu?*, Zn?").

25- [Tonyuenune ra3o00pa3HbIX BemecTB. KauecTBeHHBIE peakiinu
26 Ha ra3oo0pa3Hble BellecTBa (KMCIOPO, BOAOPOJ, YIVIEKUCIbIH ras,
aMMHMAK)

Paznen 4. Bemmonnenue uccnenoBatensckoi vactu OI'D (24 3amanmue). (4 yaca)

27- | OTpaboTKa HaBBIKOB IPOBEICHUS MPAKTUIECKON 4acTh
28-
29-
30

Pazgen 4. TecroBblii npakTUKyM. (4 yaca)

31 - | JImarHocTHYeckas paboTa.
32 AHanu3 omuooK.

33- | AuarHocTuueckas pabora.
34 AHann3 omuooK.
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