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PABOYA ITPOI'PAMMA 110 XUMUHU

9p2 knacc

1. Paznen: IlogcHutenbHad 3amucka

Pabouast mporpamma o xumuu 11t 9 Kiacca OCHOBHOM 00111e00pa3oBaTebHON

IOTKOJIbI COCTABJICHA U PCAJIN3YCTCA Ha OCHOBC CICAYIOIIUX OOKyMeHI’}’IOG.'

1. denepanbHbiii 3ak0oH «OO0 oOpazoBanuu B Poccuiickoit denepanum» OT
29.12.2012 Ne 273-@3;

2. @enepalbHBI TOCYIapCTBEHHBIH 00pa30BaTENbHBIA CTaHAAPT OCHOBHOTO
obmero obpazoBanusi  Ilpukaz MuHHCTEpcTBA 00pa3oBaHUS U HAyKU
Poccuiickoit @eneparuu ot 17 nexadps 2010 . N 1897;

3. Tlopsamok opraHuzanuy M OCYIIECTBICHUS 0Opa30BaTEIBHON AESITEIBHOCTU
0 OCHOBHBIM 00I1I€00pa30BaTebHBIM IporpaMMaM — 00pa3oBaTelbHBIM
mporpaMMaM HadaJbHOTO OOIIEero, OCHOBHOTO OOIEro W CPeIHEro oOIIero
o0pa3oBaHus, YTBEPKICHHBIA MPUKa3oM MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @eneparuu ot 22.03.2021 Ne 115;

4. Konnermust nmpenogaBanusi yaeOHOTo nmpeaMera «XUuMUs»
B 00pa3oBarenbHbIX opraHu3anusx Poccuiickoit @eneparuu, peannu3yonmx
OCHOBHBIEC 00ITIe00pa30BaTeNbHBIE MPOTPaMMBbI, yTBEpXKAcHHas PemeHuem
Komnerun Munnpocsemenusi Poccun, npotokon ot 3 pexadbps 2019 r. Ne
I11IK-4BH;

5. OcHoBHast oOpa3oBarenbHas TPOrpaMmMa  OCHOBHOTO
obmero oopazoBanust MBOY murest Ne 5;

6. PaGouas mporpamMmma BOCHHTaHHS OCHOBHOTO OOIIETrO

obpazoBanuss MbOVY numes Ne 5;



7. IlpumepHas mporpaMMa OCHOBHOI'O O0IIET0 0Opa3oBaHUs MO XUMUU il 9
kiacca; aBtopckas nporpamma O. C. I'aGpuensina, C.A. CnagkoBa  ist
0011e00pa30BaTENbHbIX YUPEIKIACHUMN: Xumuga. Ilpumepnsie pabouue
nporpammbl kK Jiuauu YMK O. C. TI'abpuensna, U. I. Octpoymona, C. A.

CnagkoBa. 8—9 knaccel (M. : IIpocBewmenue, 2021);

8. denepalbHBIA  TepeYeHb YUYEOHHMKOB, YTBEPXKICHHBIX,
PEKOMEHIOBAaHHBIX (JIOMYIIEHHBIX) K HCIOJIb30BAHUIO B 00pa30BaTEIIbHOM
nmpoiiecce B 00pa30BaTENIbHBIX OpPraHMU3aAlUsIX, PEATU3YIOMINX MPOTPaMMBbI
oO1rero oOpa3zoBaHus;

9. TpeOoBaHus K OCHAIICHUIO 00pa30BaTEIBLHOTO TIpoIlecca B
COOTBETCTBUM C COJEPKATCIbHBIM HAIOJHEHUEM YYEOHBIX MPEIMETOB
dbenepaabHOTO TOCYIaPCTBEHHOTO 00pa30BaTeILHOTO CTAHIapTa;

10. CIT 2.43648-20 «CaHUTapHO-3TUAEMHUOJIOTUYECKUE
TpeOOBaHUS K OpraHU3alldsIM BOCIHUTAHUSA W OOy4YeHHUs, OTIbIXa U
037I0pOBJICHUS JIeTel U MOJoaexku» oT 28 ceHTsops 2020 r. Ne 2.4.3648-20
(ITocranoBnenue [1aBHOTO rocy1apCTBEHHOTO caHUTapHOTO Bpaua PD ot 28
centTsiops 2020 . Ne28);

11.TlocranoBnenne [7aBHOrO  TOCYOapCTBEHHOTO  CAHUTApHOrO  Bpada
Poccuiickori ®@enepanuu ot 28.01.2021 Ne 2 CanlluH 1.2.3685-21 «O6
yrBepxkaeHuun CanlluH 1.2.3685-21 «l'uruenuueckrne HOPMATUBBI U
TpeboBaHUsA K obOecrnedueHHio Oe3omacHOCTH U (WiH) OE3BPEAHOCTH IS

YesoBeka (PaKTopoB Cpebl OOUTaHUS»

PaGouass mporpamma KOHKPETH3UPYET COMACPKAHHE TPEAMETHBIX TEM
denepanbHOTO  TOCYAApPCTBEHHOTO  00pa30BaTENIbHOTO  CTaHAapTa  OOIMIEeTOo
oOpa3oBaHUs U JIaeT pacupeereHne y4eOHbIX 9acoB MO paszenaM Kypca 9 kiacca
C YYETOM MEXIPEAMETHBIX CBSA3€l, BO3PACTHBIX OCOOCHHOCTEH Yywalluxcs,

onpeensieT MUHUMaJIbHBIA Ha0O0p OMBITOB, IEMOHCTPUPYEMbBIX YUUTENIEM B KJlacce



U J1a00OpaTOpHBIX, BBINOJHSAEMBbIX ydamuMmucs. J[lannas pabOodas mnporpamma

cocTaBlieHa Ha OCHOBe lIpumepHON mporpaMMbl BOCHUTAHUS OO0y4arolUXcs MpHU

MOJIyYEHUH OCHOBHOTO oO0uiero oOpa3zoBaHus. B Hel Takke y4YMTHIBAIOTCA

OCHOBHbIE uAerM U mnonoxeHus Ilporpammbl pa3Butus U (POPMUPOBAHUS

YHUBEPCAIbHBIX YUYEOHBIX AEHCTBUI AJI1 OCHOBHOTO OOIIEro 0Opa3oBaHusl.

Llenu yuebHnozco npeomema

H?;YI{CHI/IG XUMMHU B OCHOBHOM IIKOJIE HAIIPpaBJICHO Ha NJOCTUIKCHUC CJICAYIOIIUNX

HEJIEH:

@OpMHUPOBAHKE Y YHALIUXCS XUMUYECKOM KapTUHBI MUPAa KaK OpraHUYeCKOi

YacTH €ro LEJOCTHOW €CTECTBEHHO-HAYYHOU KapTHHBI.

Pa3Butre mo3HaBaTeNbHBIX HMHTEPECOB, WHTEJUIEKTYAJIbHBIX M TBOPYECKHUX
CHOCOOHOCTEN yyalMxcs B MPOLECCe U3YUYEHUS] UM XUMHUYECKON HayKd U e€
BKJIaJla B COBPEMEHHBIA Hay4dHO-TEXHMYECKHU mporpecc; (popMupoBaHue
BKHEHIIINX JIOTMYECKUX OTEpalliii MBIIUICHUS (aHAINU3, CHHTE3, 0000IIeHHE,
KOHKPETHU3alMsl, CPAaBHEHHUE U JIP.) B IIPOIIECCE MO3HAHUS CUCTEMbI BAXKHEUIITUX
MTOHSATUM, 3aKOHOB M TEOPUH O COCTaBE, CTPOCHUM M CBOMCTBAX XUMHYECKHX

BCIICCTB.

Bocnuranue yoe:xxaEHHOCTH B TOM, YTO MPUMEHEHHE TMOTYYCHHBIX 3HAHUM U
YMEHHH M0 XMUMUU SIBISIETCS] OOBEKTUBHOM HEOOXOMUMOCTRIO /ISt O€30MacHOM

paboTHI ¢ BEIIECTBAMU M MaTeprajiaMu B OBITY U Ha IPOU3BOJICTBE.

[IpoexktrpoBaHre W peanu3anus BbITYCKHUKAMHA OCHOBHOM IIKOJBI JIMYHOM
00pa3oBaTeNbHONW TPACKTOPUH: BHIOOP Tpoduiisi 0O0ydeHHsT B CTapIIeH IIKOJe

WM Tpo(hecCHOHaIBLHOTO 00Pa30BaTEIHEHOTO YUPEKICHUS.

OBJ'IaI[eHI/Ie KIIFO4YCBBIMHU KOMIICTCHII MMM y‘-Ie6HO'H03HaBaTCJ'H>HBIMI/I )

I/IH(bOpMaI_[I/IOHHBIMI/I, OCHHOCTHO-CMBICJIIOBBIMH, KOMMYHUKATHBHBIMU.



3adauu yuebHo20 npedmema

BelienepeuunciieHHble LENU, B CBOIO OYEPE/ib, ONPEACISIOT CIEAYIONINE 3a1a4l
O00y4YEeHHUS
® (Co3narb ycnoBus Uit pOPMUPOBAHUS 3HAHUN OCHOB XUMHHM - BKHEUIIINX
(dakToB, TOHATWN, 3aKOHOB W TEOPHM, SI3bIKa HAyKH, JOCTYIHBIX OO0O0OIICHUN
MHUPOBO33PEHYECKOT0 XapaKkTepa;
® Coznare YCIOBUSL ISl pa3BUTHS yYMEHUM HaOmomarb W OOBSCHSTH
XUMHUYECKHE SIBJICHUS, COONIONATh MpaBuiia TEXHUKH O€30MacHOCTU Mpu pabore ¢
BEIIECTBAMU B XUMUYECKOM JTaOOpaTOpuu U B MIOBCETHEBHOM KU3HU;
® Coznare YCJIOBUS ISl Pa3BUTHS HMHTEpPECa K XHMMHUU KaK BO3MOXKHOU
oOmactu Oymyiel MpakTHYeCKON eaTeTbHOCTH;
® (Co3narb yciaoBUS ISl Pa3BUTHSL MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN U
TYMaHUCTUYECKUX KaYE€CTB JIMYHOCTH;
® (Co3narpb yciaoBus 111 POPMUPOBAHKS IKOJIOTMUECKOTO MBIIIIICHHUS,

yOSXKIEHHOCTH B HEOOXOIMMOCTH OXPaHbl OKPYKAIOIIEH Cpe/Ibl.

Obwas xapakxmepucmuxka y4eoHo2o npeomema

B cucreme ecTeCTBEeHHOHAYYHOTO 0Opa30BaHUSI XUMUS KaK y4eOHBIN MpeaIMeT
3aHUMAeT BAKHOE MECTO B MO3HAHHMM 3aKOHOB MPHUPOIBI, (HOPMUPOBAHUM HAYHIHOU
KapTUHBl MHpA, CO3JAHMM OCHOBBI XHMHYECKUX 3HAHWMA, HEOOXOAUMBIX IS
MOBCEIHEBHOM >KM3HM, HABBIKOB 3/I0pOBOI0 M 0€30MacHOro Jisi 4YeJioBeKa |

OKpYKalollle ero cpenbl o0pa3za >KM3HM, a TaKK€ B BOCIUTAHHUH AKOJOTMYECKOM

KYJIBTYPBI.

Kypc cTpoutcss Ha OCHOBE CHCTEMHO-AEATEILHOCTHOTO IMOAXOAa M OPUEHTH-

poOBaH Ha OCBOCHHUC 06y‘-IaIOHII/IMI/IC$I OCHOB HeOpraHquCKOﬁ XMMHH KW Kparkoc



3HAKOMCTBO C HEKOTOPHIMU TOHSATHSIMH W OOBEKTaMHU OpraHudeckod xumuu. [lpu
oTOoOpe comep)aHus, KOHKPETH3UPYIOIIETO MPOTrpaMMy, YYUTHIBAJIOCH, YTO TEpe
o0mmM  00pa3oBaHMEM HE CTOMT 3ajada MNpOQPECCHOHATHLHOM  MOATOTOBKH
oOy4aronmxcsi. JTO OINpeNewio TMOCTPOCHHE Kypca Kak OOIIEKYJIbTYpPHOrO,
HaIpaBJICHHOTO, TIPEXK/IC BCEro Ha (JOPMHUPOBAHUE U PA3BUTHE UHTEPECA K U3YUCHHIO
XUMUHU. YYTeHa OCHOBHas OCOOCHHOCTH TOPOCTKOBOTO BO3pacTa — HAdalo
nepexoga OT JIETCTBA K B3POCIIOCTH, KOTOPBIA XapaKTePH3YeTCS Pa3BUTHEM

[I03HAaBaTENbHOM cepsbl.

Conepxanue Kypca XUMHHA 9 Kjlacca HAUMHAETCSl CO 3HAKOMCTBA C OCHOBaMU
TEOPUU IJEKTPOJIUTUYECKON JMCCOIMALIMU, TJAE CBOMCTBA OCHOBHBIX KIJIACCOB
COCTMHCHUM pacCMaTPUBAIOTCS C TOYKH 3PEHHS IIPOILIECCOB, MPOTEKAIOIIUX B
pacTBOpax IMEKTPOIUTOB; Jajee OOOOIIEHHO PAacKpPBITHI CBEIEHUS O CBOMCTBaX
KJIaCCOB BEIIECTB — METAUIOB M HEMETAJJIOB, W TMOAPOOHO OCBEIICHBI CBOWCTBA
IEJIOYHBIX U MIET0YHO3EMEbHBIX METAJUIOB, TAJIOT€HOB, XaJIbKOTEHOB U 1P, a TaKXKe
UMEET MECTO KpAaTKOE€ 3HAKOMCTBO C OCHOBaMH OpraHMuYeckoil xumuu . Hapsnmy c
3THM B  Kypc€ paccMaTpHUBAIOTCS CBOWMCTBA  OTHEIBHBIX BaXHBIX B
HApOJIHOXO3SIIICTBEHHOM ~OTHOIIEHUHM BELIECTB U PaCKpBIBAIOTCS TPOOIEMBI

B3aUMOJICMICTBHE XUMHUU U OKPYKAIOIIEH CPEBI.

3HAUNUTENBbHOE MECTO B COAEpPKAHUM Kypca OTBOIUTCS XUMHUYECKOMY
skcriepuMeHTy. OH ma€T BO3MOXHOCTH (OPMHUPOBATH Y YyYAIIMXCS YMEHHUS
paboTaTh ¢ BENIECTBAMHU, BBIMOJHATH MPOCTHIE XUMHUYECKHE OTBITHI, YYUT HX
06€30macHOMY ¥ KOJIOTHYECKU TPAMOTHOMY OOpAIICHUI0 ¢ XUMUKAaTaMU B OBITY H

Ha IIPOU3BOACTBC.

Jloruka u CTpyKTypa Kypca MO3BOJISIIOT B MOJHOW MEpPE HCIOJIb30BaTh B
00y4YeHUHN JOTUYECKHE OIEpaIli¥ MBIIUICHUS: aHAJIU3 U CHHTE3, CPaBHCHHE U

aHAJIOTHI0, CUCTEMATH3aIMI0 U 0000IICHHE.



Peanuzauuss paHHOM mporpamMmbl B IpOLECCE OOy4YeHHMs]  IO3BOJIUT
00y4aroIMMCsl YCBOUTH KJIFOUEBBIE XUMHUYECKHE KOMIETEHUUH U TOHATH POJIb U
3HAUEHUE XUMHUM CpelU APYTruX HayK O MPHUPOAE T. €.. PACKPBITh BKJIAJ XUMUU B
(opMHpOBaHUE 1IEJIOCTHOW E€CTECTBEHHO-HAyYHOM KapTMHbI Mupa . M3ydeHue
npeaMmera «XuMmus» B 4acTd (QopMuUpoBaHUS Yy OOyYaroIIMXCS HAyYHOT'O
MHUPOBO33PEHHUS, OCBOEHHUS OOIIECHAYYHbIX METONOB (HaOMIONEHUE, H3MEPEHMUE,
AKCIIEPUMEHT, MOJEJIIMPOBAHUE), OCBOCHHUS MPAKTUYECKOr0 MPUMEHEHHsI Hay4YHBIX
3HaHUII OCHOBAHO HAa MEXIPEAMETHBIX CBA3IX C mnpenMeramu: «buonorusy,
«leorpaus», «Mctopus», «JIureparypay, «Maremaruka», «OCHOBBI 0€30I1aCHOCTH

KUBHENIEATETLHOCTIY, «PyCCKU A3BIKY», «PU3HUKaY, « IKOIOTHSI.

Mecmo yuebnoco npeomema 8 yuebHOM niame

Pabouan npocpamma ona 9 knacca cocmaenena Ha 0CHO8e ABMOPCKOU
npocpammer  O.C. TI'aopuenana u C.A. Cnadkoea 6 coomeemcmeuu ¢
Deoepanvuvim  20Cy0apCmMEEeHHbBIM 00PA306AMETbHBIM CHIAHOAPDMOM OCHOBHO20
odwezo odpazoeanus, paodoueii nPOZPAMMOIN B60CHUMAHUA U YUEOHBIM NIAAHOM
auyea N5 2 Kamencka- lllaxmunckozo v paccuntana Ha 68 y4eOHBIX 4acoB (U3

pacuera 24 B Henento, 34 Heenu, Bcero 684).

CornacHo kaneHnapHomy ydeOHomy rpapuxy MBOY mumes NoS wa 2022-
2023 y4eOHbIii TO/ TaHHAas MporpaMMa CKOPPEKTHPOBAHA, a Ha €€ peanu3aii B 9p2
Kjacce orBoguTcsi 66 yacoB. Ilporpamma peanu3yercss 3a CUET YIUIOTHEHUS
Marepuana B pazaenax: «MeTamibl B IPUPOAE U UX COeAUHEHHs» - ¢ 17 yacoB 110 16
yacoB 1 «O00011IeHNE 3HaHU 32 Kypc OCHOBHOM 1IKoJbL. [loaroroBka k OI'D» - ¢ 8

JacoB JI0 7 YacoB.

JanHas paGouasi mporpamma Juist 9 ki1 moapa3zyMeBaerT:
KonnuecTBO KOHTPOIBHBIX padoT 3a rog — 5 (9ki1), BKIIIOYAsk TUarHOCTUYECKUN

BBOJIHBIN KOHTPOJIb



KonmuectBo nmpakTrueckux padbot 3a rox — 6 (9xi)

Onucanue YeHHOCMHbBIX OPUECHMUPOB COOEPHCAHUSL YueOHO20 npeomema

[leHHOCTHBIE OPUEHTUPHI Kypca XMMUU B OCHOBHOM IITIKOJIE OTPEIEIISIOTCS
crienuPpuKoN XUuMUM Kak HayKu. [ToHsATHE «IIEHHOCTUY BKIIOYAET €IUHCTBO
00BEKTUBHOTO (caM 00BEKT) U CYyOBEKTUBHOTO (OTHOIICHUE CYOBEKTa K O0BEKTY),
MOATOMY B KQ4€CTBE IICHHOCTHBIX OPUEHTUPOB XUMHUUECKOTO 00pa30BaHUS
BBICTYNAIOT OOBEKTHI, U3yUaeMble B Kypce XUMUH, K KOTOPOMY Y O0yUYarOIIUuXCsI
dbopmupyeTcs IIEHHOCTHOE OTHOIIeHUE. [Ipu 3TOM BeAyIyIO0 pOiIb UTPAIOT
MO3HaBaTEIbHbIE IIEHHOCTH, TaK KaK JaHHBIN y4eOHBIN MPEIMET BXOAUT B TPYIIITY
IPEIMETOB MTO3HABATEILHOTO 1IUKJIA, TJIaBHAS 11€7Tb KOTOPHIX 3aKIII0UaeTCs B

U3YYEHUH MPUPOJIBIL.

OCHOBy IIO3HAaBAaTCJIbHBIX HCHHOCTGﬁ COCTABJIAOT HAYUYHBIC 3HAHWA, HAYYHBIC
MCTOZbI ITO3HAHUA, 4 ICHHOCTHBIC OPUCHTAIINH, @OpMpreMBIe y O6y‘{aI-0H_II/IXCH B

IMpOLCCCC N3YUYCHHUA XUMUU, ITPOABIISIOTCA:

[] B IEHHOCTH XHUMHUYECKUX METOJ0B UCCIIEAOBAHUS )KUBOU U HE)KUBOM MMPUPOJIbI;
[] B MpU3HAHWUK NEHHOCTH HAYYHOTO 3HAHHUS, €TO MPAKTUYECKON 3HAYUNMOCTH,

JOCTOBCPHOCTH,

B kauecTBe 00BEKTOB IIEHHOCTEH TPyna U ObITa BBHICTYMAIOT 30POBBIM
o0pa3 KWU3HH, TBOPUECKAsI CO3UAATEIbHAS IeITeIbHOCTD, & IEHHOCTHHIC OPUCHTA -
IIUU CONIEPKAHUS Kypca XMMHUH MOTYT paccMarpuBaThcs Kak (popMUpOBaHUE:

[} moHnMaHusI HEOOXOIUMOCTH 3I0POBOTO 00pa3a KU3HH,
[J morpeGHOCTH B OE3YCIIOBHOM BBIIMOJTHEHUH IIPaBHII OS30ITaCHOTO HMCITOIb30Ba -
HUS BEIIECTB B TOBCEHEBHON KU3HM;

O YBAXKXHUTCIBHOI'O OTHOIICHUA K COSHH&TGHBHOﬁ, TBOp‘I@CKOfI ACATCIBHOCTH,



Kypc xumun o0nasaer BO3MOXHOCTAMHU 1Sl (POPMHUPOBAHUS
KOMMYHHKATUBHBIX LIEHHOCTEH, OCHOBY KOTOPBIX COCTABIIAIOT MPOLIECC OOIIEHUS,
IpaMOTHas peub, a LEHHOCTHBIE OPUEHTAIIMN HAPABIICHBI HA BOCIIUTAHUE Y
y4aluxcs:

[} mpaBUJIBHOTO UCIOJI30BAHUSI XUMUYECKON TEPMUHOJIOTUN U CUMBOJIUKH;
[} moTpeOHOCTH BECTH JUAJIOT, BHICIYIIMBATH MHEHUE ONIIOHEHTA, Y4aCTBOBATh B

AUCKYCCHUU,

] cmocoObHOCTH OTKPBITO BbIPAXKATh U APIr'YMCHTHPOBAHHO OTCTAMBATH CBOIO

TOYKY 3PEHHUSI.
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2. Paznen: Ilmanupyemble pe3ynbTraTbhl OCBOCHUSI YUEOHOTO MpeaMeTa

ﬂullHOCmele, Memanpedmemﬂble, npe()Memele pesyibmanibl OCB0€EHUA

YuebHo20 Kypca

Jluunocmuuwie pe3yibmamol.

JIMYHOCTHBIE  pe3ylbTaThl OCBOGHUS  MPOTPAaMMbl  OCHOBHOTO  OOUIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJle¢ OOyYeHHS XUMHUHM B €IUHCTBE Y4eOHOU U

BOCIIMTATEIbHOMN ACATCIIBHOCTH

® 0CO3HaHUe CBOEM ATHUYECKOU MNpUHAAJICKHOCTU, 3HAHHUC HCTOPpUHU XHMHHU H

BKJIaJ]a POCCUMCKON XUMHUUYECKON HAYKU B MUPOBYIO XUMHIO;

L4 quPMMPOGClHue OTBCTCTBCHHOI'O OTHOIICHHA K ITO3HAHUIO XMMHWH, TOTOBHOCTH U
CITOCOOHOCTH ydamuxcsa K CaMOpPa3sBUTHIO H CaM006p330BaHI/IIO Ha OCHOBC
N3Y4YCHHBIX (1)aKTOB, 3aKOHOB H TCOpI/Iﬁ XUMHH; OCO3HAHHOI'O BLI60pa )41

MOCTPOEHNE WHIUBUYAIbHONH 00pa30BaTEIbHON TPACKTOPHUU;

e ¢jopmuposanue  TETOCTHOM  €CTECTBEHHO-HAYYHOW  KAPTUHBI  MHpA,

HEOTHEMJIEMOMN YaCThIO KOTOPOU SIBIISIETCS XMMUYECKasl KApTUHA MUPA;

® 0gladeHue COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOIINM YPOBHIO Pa3BUTHUSI HAYKU

U 00IIIECTBEHHOMN MTPAKTUKH, B TOM YHCIIE K XUMHYECKHM;

® 0CBOeHUe COLMAIIBHBIX HOPM, MPaBUJI MOBEACHUS, polied U (HOpPM COIMATBHON
XKU3HA B COLMYME, NMPUPOAE M YAaCTHOM >KU3HM HA OCHOBE SKOJIOTMYECKOU

KYJABTYPBI U 0€30MaCHOTO OOpAIeHUS C BEIECTBAMU U MaTepUaliaMu;

e opmuposanue  KOMMYHHUKATUBHOW  KOMIIETEHTHOCTH B  OOIIEHUH  CO
CBEPCTHUKAMU M B3pPOCIBIMH B TMpoIecce 0o0pa3oBaTeIbHOM, OOIIECTBEHHO
MOJIE3HOM, Yy4eOHO-HUCCIIEIOBATENbCKOM, TBOPUYECKOM M  JIPYTrUX BHUAOB

ACATCIIBPHOCTH, CBA3aHHBIX C XUMHEH.
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Memanpeomemmuuvie pe3ynomamol

e onpeoenenue 1eneil COOCTBEHHOIO O0y4eHHMsI, TOCTAaHOBKAa U (pOpMynHpOBaHUE

JJIsT ceOsT HOBBIX 3a7a4;

® niaHuposanue IyTeH TOCTHKEHUS XKETAEMOro pe3ynbraTa 00y4eHNUss XUMUH KakK

TCOPCTHUICCKOI'0, TaK N SKCIICPUMCHTAJIBHOI'O XapaKTepa,

® coomHecenue  CBOMX  JEUCTBUH C  IUIAHUPYEMBIMH  PE3YyJIbTaTaMH,
OCYILECTBJICHUE KOHTPOJISI CBOEM JEATENbHOCTH B IPOLECCE JTOCTHKEHUS
pe3ynbTara, OnpeAeIeHUe Clnoco00B AEMCTBUI TPU BBIITOJHEHUH JJAOOPaTOPHBIX

" IIPAKTUYCCKHUX pa60T B COOTBCTCTBUHU C IMPpaBUITAMH TCXHUKHU 6630HaCHOCTI/I;

® onpedenenue UCTOUHUKOB XUMUYECKON MH(pOpMaLUK, €€ MOyYeHUEe U aHaJu3,

CO34aHHC I/IH(I)OpMaHI/IOHHOFO MMPOAYKTA U €TI0 MPC3CHTALUA,

® uUcnonvzoseaHue OCHOBHBIX MHTCIICKTYAJbHBIX onepaunﬁ: aHaJln3a U CHHTC34a,
CpaBHCHHA MW CHCTCMATU3allHH, 0606H1€HI/I}I N KOHKPCTU3allUKW, BbIABIICHUC
IMPUYIMHHO-CJICACTBCHHBIX CBA3EH M IMOCTPOCHUC JIOTUYCCKOTO PACCYXKICHUA U
YMO3aKJIIOYCHUA (I/IH,ZIYKTI/IBHOFO, ACAYKTUBHOI'O U IIO aHaJ'IOI‘I/II/I) Ha MaTcpHalic

CCTCCTBCHHO-HAYYHOI'O COACPKAHMA,

® ymeHue Co31aBarb, IIPUMCHATL U Hp606pa3OBI)IBaTI) 3HAaKN U CUMBOJIbI, MOJACIN

" CXCMBI IJI1 PCHICHUA y‘lC6HI>IX N ITIO3HaABAaTCJIBHBIX 3a4a4,

® ¢dopmuposanue M Pa3BUTHE SKOJIOTMUECKOTO MBIIUICHUS, YMEHHE MPUMEHSThH
€ro B II03HABAaTEIIbHOM, KOMMYHUKAaTUBHOW, COLMAJIIBHOM IIPAKTUKE U

podeCCHOHAIBHOM OPUEHTAIINH;

® ceHepupoganue WICH W ONpEICIeHHE CPEACTB, HEOOXOMUMBIX JUIS HX

peanuzanuu.

lIpeomemnule pesynomamol

® VMEHuUe 0003HaYaTh XMMHYECKHUE QJICMCHTEI, HA3bIBATh MX M XAPAKTCPHU30BATb

Ha OCHOBE MOJ0XEeHUs B nepuoanueckon cucteme . . Menneneena;
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Gopmynuposanue U3y4CHHBIX MOHATHI: BEIIECTBO, XUMUYECKUHN JIEMEHT, aToM,
MOJIEKYJa, WOH, KaTUOH, aHHOH, MPOCTOE U CIIOKHOE BEIECTBO, XUMHYECKas

peaxkuus, BUAbl XUMUYECKUX PEAKIIAMN U T. I1.;

onpeodeneHue 1o popMysiaM COCTaBa HEOPTaHUYECKUX, OPTaHUUECKUX BEIIECTB,

BaJICHTHOCTH aTOMOB XUMHYCCKHUX JJICMCHTOB HUJIN CTCIICHU X OKHCIICHHUA,

nonumanue WHGOPMAIMHU, KOTOPYIO HECYT XMMHYECKUE 3HAKH, (HOpPMYIbl U

ypaBHEHUS,

YMeHue Kiaccu(UIMpoBaTh MPOCThIe (METalIbl, HEMETaJUIbl, OJaropogHbIe
raspl) U CJIOXHbIe (OMHApHBIE COCIAMHEHUS, B TOM YHUCJE U OKCHIbI, a TaKkKe
TUAPOKCHUIBI — KHCJIOThI, OCHOBaHUs, aM(pOTEPHBIC TUIPOKCUIBI — U COJIN)

BCIICCTBA,

Gopmynuposanue TEPUONUYECKOTO 3aKOHA, OOBSICHEHUE CTPYKTYphl U
uH(pOpPMaIINH, KOTOPYIO HECET MepUOANYECKasi CUCTEMA XUMHUECKUX DJIEMEHTOB

I[. . MGH,ZIGJIGGBEI, PACKPBITHC 3HAUYCHUS IICPUOINICCKOTO 3aKOHA,

YMmerue XapaKTCPHUu30BaATb CTPOCHUC BCIICCTBA — BUIABI XMMHUYCCKUX CBS3EH U

THUIIBI KPUCTAJNIMYCCKUX pGIIIéTOK;

onucarnue CTpOCHHA AaTOMOB XHMHUYCCKHX DJJICMCHTOB C IIOPAIKOBBIMU

HoMmepamu 1—20 u 26, 0TOOpakeHHE MX C TIOMOIIBIO CXEM;

cocmaejieHue (bOpMyJ'I OKCHOOB XMMHYCCKUX JJICMCHTOB U COOTBCTCTBYIOIIHNX

UM IT'HAPOKCHUOOB,

Hanucanue CTPYKTYPHBIX (GOPMYST MOJICKYISIPHBIX COCIUHEHUN U (POPMYITBHBIX
€IVHHUL] MOHHBIX COCIMHEHUN 10 BAJICHTHOCTH, CTEIICHU OKHUCJIEHUS WU 3apsaay

HMOHOB;

ymenue (HOPMYIUPOBaTH OCHOBHBIC 3aKOHBI XHMHH: TOCTOSHCTBA COCTaBa
BEIIECTB MOJIEKYJISIPHOTO CTPOCHMS, COXPAHEHHUS MACChl BEIIECTB, 3aKOH
ABOTaZIpO; OCHOBHBIE TOJIOKEHHUS ATOMHO-MOJICKYJISIPHOTO YYE€HUS U TEOPUU

BHeKTpOHHTquCKOﬁ JUucCConualmnm,
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cocmasnenue MOJIEKYISIPHBIX ypaBHEHUM XUMHUYECKAX peaKIuid,
MOATBEPKJAIONIMX  OOIMEe XWMHYECKHE CBOMCTBAa OCHOBHBIX  KJIaCCOB
HEOPraHUYECKUX BEHIECTB M  OTPAKAIOIIMX CBSI3M MEXIYy Klaccamu

COCJIMHCHUM;
cocmaejieHue YpaBHEHUHN pPeakivil C y4acTHEM AJIEKTPOJIUTOB B HMOHHOHU (hopme;

onpeodeiieHue TO XUMHYECKHUM YPaBHEHUSM TMPUHAJICKHOCTH pPEaKIUil

K OIPEACIEHHOMY THUITY WM BUJY;

npumeHeHue MOHSITUM «OKHMCJICHUE» U «BOCCTAHOBJIICHUEC) AJI1 XapaKTCPUCTUKN
XUMHUYECKHX CBOMCTB BCUICCTB, cocmaejieHue ypaBHCHHfI OKHCJIIUTCIIBHO-

BOCCTAHOBHTCIBbHBIX peaKHI/Iﬁ C IIOMOHIBbIO MCTOAA IJICKTPOHHOI'O 6aJ1cha;

onpedenenue C TOMOIIbIO KAyeCTBEHHBIX peakUMd XJIOpui-, cyabdar-

)51 Kap6OHaT-aHI/IOHOB N KaTUOHA aMMOHHUA B paCTBOPC,
00vsICHeHUe BIUSHUS Pa3’InIHbIX (1)aKTOpOB Ha CKOPOCTb XUMHWYCCKUX pCaKHHﬁ;

ymernue xapaxkmepuszoeambs ITOJIOKCHHUC MCTAJIJIOB 41 HCMCTAJJIIOB
BH@pI/IOIIPI‘IGCKOﬁ CUCTEMC JJICMCHTOB, CTPOCHHUC HX ATOMOB MW KPHCTAJIOB,

O6HII/I€ (1)H3H‘I€CKI/IG H XUMHUYCCKHUC CBOfICTBa;

yCmaHosleHue — Pa3aMuMii  THAPO-, THUPO- U DIEKTPOMETALUTypruu
U WLIIOCMPUPOBAHUe dTUX PA3IUYUN TPUMEPAMHU TPOMBIIIJIEHHBIX CIOCO00B
MOJTyYEHUS METAILIOB,;

yMeHue dasamsb 001IyI0 XapakTepucTtuky 3ementoB I, I, VIIA rpynm, a taxxke
BOJIOpPOJA, KHCIOpOJa, as3ora, cepbl, docdopa, yraepoaa, KpeMHHS U
00pa30BaHHBIX UMM TPOCTHIX BEIICCTB U BAXKHEUIIINX COCAMHEHHH (CTpOECHUE,
HAXOXKJCHUE B MPUPOJE, TMONydeHHE, (DU3UUECKHe M XUMHUYECKHE CBOICTBA,

PUMEHEHHUE);
YMeHue onucvleams KOPPO3UI0 METAJIIOB U CIIOCOOBI 3aIIUTHI OT HeE;

YMeHue npou3so0ums XUMUYECKUE PACUEThl C HCMOIb30BAHUEM TMOHSITUN

«MaccoBasa A0Jd BCIICCTBA B CMCCH), «KOJHYCCTBO BCIICCTBA», «MOJIHpHBIﬁ
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00BEM» 10 (hopMySIaM U YPABHEHHSIM PEaKLUi;

® onucavue CBOWUCTB H MPAKTUYCCKOIO0 3HAYCHHA M3YUCHHBIX OPTaHUYCCKHX

BCIICCTB;

® gbinoIHeHue OOO3HAYEHHBIX B MPOrpaMMe SKCIEPUMEHTOB, pPACHO3HABAHUE

HEOPraHM4CCKUX BCUICCTB 1O COOTBCTCTBYIOIIHUM ITPU3HAKAM;

® cooOntodenue TpaBuil  Oe3omacHo pabOThI B XMMHUYECKOM  KaOWHETe

(;maGoparopun).

Tpebosanus k yposHio nodcomosku yuawuxcsa 9 kracca.
[ J
Buinycknux nayuumces:

* NOHUMAMb. XUMUYECKYIO CUMBOJIUKY: 3HAKH XUMUYECKUX JIEMEHTOB, (hOPMYIIbI
XUMUYECKUX BELIECTB, YPAaBHEHUS XHUMHYECKHX PEaKLUK; BaYKHEHUIINE
XUMUYECKUE TIOHATHS: BEUIECTBO, XUMHUUYECKUW DBJIEMEHT, aToM, MOJIEKYJa,
OTHOCHUTEJIbHBIE AaTOMHAasi M MOJEKYJIApHAas Macchl, HOH, KaTHOH, aHHWOH,
XUMUYECKasl CBSI3b, JIEKTPOOTPULIATEIBHOCTh, BAJIEHTHOCTh, CTENIEHb OKHCIICHMUS,
MOJIb, MOJISIpHAasE Macca, MOJSPHBIA O00BEM, pacCTBOPBI, DIIEKTPOJIUTHI U
HEAJIEKTPOJIUTHI, AIIEKTPOJIUTHYECKAS QU CCOLMALINS, OKHUCIIUTENh u
BOCCTAHOBUTENIb, OKHCICHHE M BOCCTAaHOBICHHE, TEIJIOBOM 3(PQEKT peakiiud,
OCHOBHBIC THIIBI PEAKIMi B HEOPTraHUYECKOW XUMUU; (GOPMYIUPOBKUA OCHOBHBIX
3aKOHOB U TEOPUN XMMHH: ATOMHO-MOJICKYJIIPHOTO YYEHHS; 3aKOHOB COXPAaHEHHUS
Macchl BEHIECTB, IOCTOSHCTBA COCTaBa BEILIECTB, ABOrajpo; MEPUOIUYECKOrO
3akoHa [[. M. MeHneneeBa; Teopur CTPOCHMS aroMa M YYE€HHUS O CTPOECHUHU
BEIIECTBA; TEOPUM IIICKTPOJIUTHYECKOW IMCCOLUMALMU M YYECHHS O XMMHYECKOU
peaKuny;

*  Ha3bleamb: XAMUYECKHE DIIEMEHTHI, COCAWHEHUS W3YYEHHBIX KJIACCOB
HEOPraHMYECKHUX BEIIECTB; OPraHUYECKUE BEIIECTBA MO UX (popMyne: MeTaH, ITaH,

9TWJICH, alCTHJICH, MCTAHOJI, 3TAaHOJ, ITIMHCPHH, YKCYCHasd KHCJIOTA, ITIFOKO3a4,
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caxapoasa,

* 00vsaCcHAMb. PU3NUECKUN CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEpPa XUMUYECKOTO
pIIEMEHTa, HOMEpa TPYNIbl U MEePHOAAa B MEPHOAUYECKON CHUCTEME XMMHUYECKHX
anemeHtoB JI. WM. Menzaeneesa, K KOTOPBIM DJJIEMEHT [PUHAJICIKHUT,
3aKOHOMEPHOCTH M3MEHEHHS CTPOEHHUS aTOMOB, CBOWMCTB AIIEMEHTOB B MpEIeiax
MaJIbIX MIEPUOIOB U A-TPYIII, a TAK)KE CBOMCTB 00pa3yeMbIX MU BBICIINX OKCHIOB
M THIPOKCUIOB, CYIIHOCTh IIpolecca DJICKTPOIUTHYCCKONW JTUCCOLMAIUN U

peakiuii HOHHOTO 0OMEHa;

* Xapakmepuzoeamb. XUMHUYCCKHUC IJICMCHTHI (OT BOOOpOdAa a0 KaJIBHI/IH) Ha
OCHOBC HUX IIOJIOXKCHUA B HCpHO,HH‘IGCKOﬁ CUCTCMC XUMHNUYCCKUX 3JICMCHTOB I[ n.
MCHIIGJ'IGCB& U 0COOEHHOCTEH CTpOCHHUA HX AaTOMOB; B3dUMOCBA3b MCIKIAY
COCTaBOM, CTPOCHUCM H CBOMCTBaMH HCOPraHNMYCCKUX BCIICCTB, XUMHYCCKHC
CBOMCTBAa OCHOBHBLIX KJIACCOB HCOPTraHNYCCKUX BCUICCTB (HpOCTBIX BCIICCTB —
METAJJIOB HN HEMCTAJIIIOB, COGI[I/IHGHI/Iﬁ — OKCHIAOB, KHCIIOT, OCHOBaHHﬁ,

aM(oTepHBIX OKCHJIOB M TUJIPOKCUIOB, COJICH);

* onpedensimsb: COCTAaB BEIIECTB MO WX (opMmyrnaMm; BaJeHTHOCTb M CTENEHU
OKHUCJICHUS DJIEMEHTOB B COCAWHEHWHU; BUJIbI XUMHUUYECKON CBA3U B COCIUHEHHUSIX;
THUIIBI KPUCTAIUIMYECKUX PEIIETOK TBEPABIX BEIECTB; MPUHAJJIEHKHOCTh BEIIECTB
K ONpEeNelIEHHOMY KJIacCy COEIMHEHUH; THUIbl XHMHYECKHX PEaKIUi;
BO3MOKHOCTB ITPOTEKAHMsSI peaKI[uii HOHHOTO OOMEHa;

* cocmaenAams: CXE€Mbl CTPOCHHS AaTOMOB II€PBBIX JBAAUATH 3JIEMEHTOB
nepuoandeckorr cucrembl JI. WM. Menneneesa; (opmynbl HeOpraHUYECKHX
COCMHEHUN M3YYEHHBIX KJIACCOB BELIECTB; YPABHEHUSI XMMHUYECKUX PEAKLIHM, B
TOM  YHCJIE  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX, C  IOMOIIBKD  METOAA

AIEKTPOHHOTO OajaHca;

* oOesonacno obpawjamvca: € XUMHAYECKOW TIOCYIOM W J1a0OpaTOpHBIM

00opynoBaHUEM;

* NPOBOOUMb XUMUUECKUL dKCnepuMerm. TOATBEPKIAI0IIUN XUMUYECKUNA COCTaB
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HEOPraHUYECKUX COCAUHEHUM; IOATBEPKAAIOIIMM XUMHUYECKUE  CBOMCTBA
M3YYEHHBIX KJIACCOB HEOPraHMYECKHX BELIECTB; IO IMOJYYEHHUIO, COOMPAHUI0 U
pacno3HaBaHUIO Ta3000pa3HbIX BEUIECTB (KUCIOPOAA, BOAOPOAA, YIVIEKUCIOIO
raza, aMMHaKa); Mo OMpPEACIICHUIO XJIOpHUI-, Cylb(ar-, KapOOHAT-MOHOB U HMOHA

AMMOHUA C TIOMOIIIBIO KAYCCTBCHHBIX peaKL[PIfI;

* 8LIYUCAAMb. MACCOBYIO JIOJIF0 XUMHYECKOTO JIEMEHTa M0 (opMylie COSAMHEHNS,
MAaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; MACCy OCHOBHOTO BEILIECTBA MO U3BECTHOM
MacCoBOM JI0Jie TMpUMecel; OO0OBEMHYIO MO0 KOMIIOHEHTAa Ta30BOM CMeEcCH;
KOJTMYECTBO BEIIECTBA, OOBEM HWJIM MacCy BEIIECTBa MO KOJUYECTBY BEIECTBA,

00BEMY UITM Macce PeareHToB WX MPOAYKTOB PEAKIUY;

*  UCNONBL308AMb  NPUOOPemEHHble 3HAHUA U YMEHUs 6 NPAKMUYECKOl
O0esimenbHOCmU U NOBCEOHeGHOU  Jicu3Hu. JiIsi 0e30macHoro oOpamieHust C
BEIICCTBAMU W MarepuajaMd B ITOBCEIHEBHOW J>KM3HU M T'PAMOTHOTO OKa3aHHs
NEPBOM IOMOINM TPU OXKOTAaxX KHUCIOTaMH M IIeJoYaMH; JUISl OOBSICHCHHS
OTACIBHBIX (H)aKTOB M TPHPOIHBIX SBICHWH; JUISI KPUTHYCCKOW OIICHKHU

UH(GOpPMAIIMK O BEUIECTBAX, UCIOIb3yEMbIX B OBITY.

BblnyCKHuK noayyum 803MOHCHOCMb HAYUUMBbCA.

® xXapakmepuszoedambv OCHOBHBIC MCTOAbI IIO3HAHHNSA XHUMHYCCKUX OOBEKTOB:

HaOJIONICHHE, H3MEpPEHUE, SKCTICPUMEHT, MOJICIUPOBAHNE;

* pazuyams Xumuyeckue o0Ovexmvl (6 cmamuke). XUMHUYECKHAE DJIEMEHTHI H
MPOCTHIE BEIIECTBA; METAIBI U HEMETAJUIbI, OPraHUYECKUE W HEOPTaHHMYECKUE
COCNUHEHUS, THUAPOKCUIBI  (KUCIOPOJCOMAEPIKAIME  KHUCIOThI, OCHOBAHWSI,
aMm(pOTepHbIE THUIPOKCHIIBI); OKCHIBI HECOJe00pasyIolme M COJe00pa3yroIIre
(KUCIOTHBIE, OCHOBHBIE, aM(OTEpHBIC); BaJEHTHOCTh W CTEMEHb OKHUCIICHUS,
3HAKOBYIO CHUCTEMY B XUMUH (3HaKH U (HOPMYIbI, WHIACKCH M KOA(PHUIMECHTHI,
CTPYKTYpHBIE M MOJEKYISpHBIE (HOPMYIIBI, MOJEKYISIPHBIC U MOHHBIE YPAaBHCHHUS
peaknmii, TIOJHBIE W  COKpAIIEHHBIE  WOHHBIE  YpaBHEHUS  PEAKIUH,

TCPMOXUMHNUYCCKHUEC YPABHCHHUA, 0003HAUYECHUS CTEIICHU OKHMCIICHUS U 3apsaaa nOHa B
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dbopmyre XUMHUYECKOTO COSAMHEHNS );

*  pasmuyame Xumuyeckue obvekmoul (8 ouHamuxe): GU3NUECKUE U XUMHUYECKUE
CTOPOHBI ~ TPOLIECCOB  PACTBOPEHHS H  JUCCOLMAIMHU;  OKHCIUTEIHHO-
BOCCTAHOBUTEIbHBIC PEAKIMM W pPEaKkuu OOMEHa; CXeMbl W ypaBHCHHS

XUMHUYECKUX PEAKLIUM;

* COOMHOCUMb. IK30TEPMUUECKUE PEAKIIMU U PEAKIIUU TOPEHUS; KaTaJUTHUYECKUE
U (epMEeHTaTHUBHBIE pEaKIMU; METaJll, OCHOBHBI OKCHJ, OCHOBaHHE, COJb;
HEMETaJIJI, KUCJIIOTHBIA OKCHJI, KUCJIOTY, COJb; CTPOCHHUE aroMa, BUJI XMMHUUYECKOMU
CBSI3U, THUIl KPUCTAJUIMYECKOM pEmETKH W (PU3MUECKHUE CBOICTBAa BEIECTBA;
HAXOXKJICHUE DJIEMEHTOB B MPUPOJEC M MPOMBIILIICHHBIE CIIOCOOBI MX TMOJYYCHUS,
HEOOXOAMMOCTh XMMHYECKOTO TPOW3BOJACTBA W  TPeOOBaHWII K  OXpaHe
OKpY’KaIoIIeH Ccpenpl; HEOOXOIUMOCTh MPUMEHEHHUSI COBPEMEHHBIX BEIIECTB H

MaTepHualioB U TPEOOBAaHUH K 37J0pPOBbECOEPEKEHUIO;

* gwblOBUCAMb U dKcnepumermaibHo npoeepsAamsb THIIOTE3bI O XUMHUYCCKUX
CBOMCTBAX BCHOICCTB Ha OCHOBC HX COCTaBd, CTPOCHHA MW IMPHUHALICKHOCTU K

ornpeAeN€HHOMY Kiaccy (TpyIIe) BEelecCTB;

*  NpPOCHO3UPOBamb CIIOCOOHOCTHh BEIECTBA IMPOSBIATH OKUCIUTENbHBIC WIH
BOCCTAHOBUTEJIBHBIE CBOICTBA C YYETOM CTENEHEH OKHUCIEHUS DJIEMEHTOB,
BXOASIIUX B €r0 COCTaB, a TaKyK€ MPOAYKTOB COOTBETCTBYIOLIUX OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIINIA;

* cocmaeiamb YPABHEHUs] PEAKUUM C Yy4aCTUEM THUIIMYHBIX OKHUCIUTENIEH U
BOCCTAHOBHUTEJICH HA OCHOBE AIEKTPOHHOTO OalaHca;

* onpedenimb BO3MOXKHOCTh IPOTEKAHUS XHUMHUYECKUX pPEaKIUid Ha OCHOBE
ANEKTPOXUMHUYECKOTO psna HaIpsHKECHUN METAaJIOB, pana
ANEKTPOOTPULIATEILHOCTH HEMETAJIJIOB, TaOJIUIbl PACTBOPUMOCTH U  yu€Ta
YCJIOBHM MPOBEACHHUS PEAKLIN;

* NPOBOOUMDb PACHUEMBL NO XUMUYECKUM DOpMYNamM U ypasHeHusm. IJs BBIBOJA

(bOpMy.TH)I COCANMHCHUA II0 MACCOBBIM OOJIAM JJIEMCHTOB, IJIA IIPUIOTOBJICHUA
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pacTBopa C UCIIOJIb30BAHUEM KPUCTAJUIOTUIPATOB; I HAXOKIACHHUS JTOIM BBIXOJA
IIPOAYKTAa PEAKIMU 10 OTHOUIEHWIO K TEOPETHYECKH BO3MOXKHOMY; C
ucroib3oBaHueM npasuia leit-Jlroccaka 00 00BEMHBIX COOTHOUIEHUSIX Ta30B; C
WCIIONIB30BAHUEM IOHATHM  «KMOJBY», «MMOJb», «4HUCIO ABOraapo»; IO

TCPMOXUMHUUYCCKHUM YPABHCHUSAM PCAKIINH,

* NpPOBOOUMb XUMUYECKUU OIKCnepuMeHm C HEYKOCHUTEIbHBIM COOJIOICHUEM
npaBUi TEXHUKU OE30MAaCHOCTH: IO YCTAHOBJICHHIO Ka4eCTBEHHOTO W
KOJINYECTBEHHOI'O0 COCTaBa COEIMHEHHUS; MPU BBIIOIHEHUH HCCIIEI0BATEIBCKOTO

ITPOCKTA, B JOMAITHHUX YCIOBUAX]

® ucnojivzosambv npu06p€MéHHbl€ KJjauyeevle KomnemeHyuu 1A BbIIIOJIHCHUS
ITPOCKTOB U qu6HO-HCCH€J]OBaT€HBCKI/IX pa60T 0 U3y4YCHUIO CBOﬁCTB, crnoco0oB

IMMOJIYYCHHA U paCIIO3HABAHNWA BCIICCTB,

s onpedenamsv UCMOYHUKU XUMUYECKOU uHGopmayuu, TPEICTABIATh CIHCOK
MH(POPMAIIMOHHBIX PECYPCOB, B TOM YHCII€ U HA WHOCTPAHHOM S3bIKE, TOTOBUTD

MH(GOPMALIMOHHBIN MPOIYKT U MIPE3EHTOBATH €T0;

* 00bEeKMUBHO OYeHUBAMb UHDOpMayUio 0 8eujecmeax U XUMHUUECKUX MPOIIeCcCcax,
KPUTHYECKH OTHOCHUTHCS K TICEBIOHAydYHOW HH(OpMaIu, HEeI00pOCOBECTHOM

peKIaMe B CpelicTBaxX MaccoBOM UH(OpMaIny;

* c030a6amb MOOEU U CXeMbl JJIs1 pCIICHUA y‘-I€6HI>IX M IMTO3HABAaTCJIBHBIX 3a1a4

Memoowr Odocmudicenusi naaHUpPYemvlX pe3yIbmamog — Memoobl Op2aHU3AyUU

VuebHOU OesmelbHOCIU

OO06pazoBaTebHbIE TEXHOJIOTHH.

Onupascb Ha TpeOOBaHMS K peE3yabTaTaM OCBOCHHUS OOyYarOIIMMUCS
oOpa3oBarenbHON Tporpammbl, mnpeabsBigembie PI'OC  ocHOBHOro 00IIETO
00pa30oBaHMs, M B 3aBUCUMOCTH OT CKJIOHHOCTEH, MOTPEOHOCTEH, BO3MOKHOCTEH 1

CIIOCOOHOCTEM ywaluxcsl KaxJoro kiacca B Mapajiead B pabore OyayT
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HCIIOJIB30BATHCA COBPECMCHHBIC ICAAIOTHMYCCKUC TCXHOJIOINHU

- llpobnemnoe obyuenue. Co3nanve B yuyeOHOM JESATEIBHOCTHU
npoOJEMHBIX ~ CUTyallud M OpraHu3alus  aKTUBHOW  CaMOCTOSITEIBLHOMN
JEeSATENbHOCTH 00YUYaIOIIUXCS 10 UX Pa3pelieHuo, B pe3ylbTaTe Yero IpOUCXOIUT
TBOPYECKOE OBJIAJICHUE 3HAHUAMHU, YMEHUSIMH, HaBBIKAMHM, PAa3BUBAIOTCA

MBICIIUTEIBHBIE CIIOCOOHOCTH.

—  PasnoyposHnesoe o0yuenue. Y yUUTENsd TOSBISETCS BO3MOXKHOCTH
IIOMOTaTh CJIA00MY, YIEIATh BHUMAHUE CHIILHOMY, PEaTu3yeTcs KeJIaHUEe CHITbHBIX
oOydaronuxcst ObICTpee U TIIyOke NpojaBUraThcs B oOpazoBaHuu. CUIIbHBIC
oOydJarommecss YTBEPXKIAIOTCSI B CBOHMX CIOCOOHOCTSX, claOble TONMyYaroT
BO3MOXKHOCTh HCIIBITBIBATh YUYCOHBIM YCIEX, MOBBIIIACTCS YPOBEHb MOTHBAIIMH

YUECHBS.

—  Ilpoexmuvie memoowr obyuenus. IlpeumyiecTBa Takoi TEXHOJOTHHU
3aKIIIOYAIOTCSI B CICAYIOIIEM:  pPa3BUBAIOTCS  HABBIKM  MBICIUTEIBHOM
JESTeLHOCTH, BKITFOUaeTCS paboTa maMsITH; KaXKIbli yYeHUK UMEET BO3MOKHOCTh
paborarh B WHIWBUAYAJTHHOM TEMIIE; COBEPIICHCTBYIOTCS HABBIKH JIOTHYECKOTO
MBIIIUICHUS, TIOCJICJIOBATEIIBHOTO HW3JIOKCHHSI MarepHhalia; aKTyalln3HpYIOTCS
NOTYYCHHBIE ONBIT W 3HAHWS; TIOBBIIIACTCS OTBETCTBEHHOCTHh 3a pPE3yNbTar

KOJUICKTUBHOM pabOTHI.

—  HUccneoosamenvckuti memoo 6 obyuenuu. JlaeT BO3MOXKHOCTD
o0y4aromuMcs CaMOCTOSITENIBHO TOTMOJNIHATh CBOM 3HAHUS, TIIYOOKO BHHKATh B
M3y4yaeMylo MpoOJieMy M Mpearnoyiaratb IMyTH €€ PEIICHHs, YTO BaXHO MpHU

(hopMHPOBaHUN MHUPOBO33PECHUS.

—  Ungopmayuonno-kommynuxkayuounvie mexuonocuu. VI3MeHeHHe U
HEOTPpAaHMYCHHOE OOOrameHne CoAaepKaHus O00pa30oBaHUsA, MCIOJb30BaHUC

WHTETPUPOBAHHBIX KypcOB, nocryn B MHTEPHET.

—  30oposvecoepecarowue  mexronocuu. VIcnonb3oBaHUE  JAHHBIX
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http://www.uchportal.ru/load/131-1-0-4040
http://www.uchportal.ru/load/131-1-0-4040

TEXHOJIOTHM MO3BOJISIIOT PAaBHOMEPHO BO BPEMS YPOKA paclpelessaTh pa3InyHbIE
BUIbl 3aJaHUM, OMNpEAeNATh BpeMs IOJa4Md CJOKHOTO YYEOHOro Marepuasna,
BBIICNIATh BpEMS Ha MPOBEIECHHE CaMOCTOSATEIBHBIX pabOT, HOPMATHUBHO

npuMeHsTh TCO, 4To 1aeT MOJ0KUTEIIbHBIE PE3yIbTaThl B 00YUEHUHU.

®opmbl Oprasn3anuu 00pa3zoBaTeIbHOIO IMpoLecca:

- (ppoHTaBHBIC; UHMBUIYaIbHBIE; TPYIIOBbIC; MHTEPAKTUBHBIC
- YPOK- HCCIIEIOBAHNE; YPOK-KOHCYJIBTALHNS;yPOK-TIPAKTUKYM; YPOK-

MacTepcKasi; ypoK- B3aUMOOOYUYEHHUsI; YPOK-UTPa U Jp

Yuebno-memoouuecxkue nocobus, ucnonvzyemvie 0isi OOCMUNCEHUSL NAAHUDPYEMbBIX
pe3Vibmamos.
Xumus. 9 knacc. YueOHHK T 00IIe00pa3oBaTeIbHbIX yupexacHui. (aBTopsl O.

C. l'abpuenss, U. I. Octpoymos, C. A. CnankoB). -M.: [Ipocsemenue, 2021.

Humepnem-pecypcwi Ha pyccKom s3viKe

1. http://www.alhimik.ru. IlpeactaBineHsl creayronme pyOpUKH: COBETHI
aOUTYypUECHTY, YIUTEIIO0 XUMHH, CIIPABOYHUK, HOBOCTH, OJTUMITHAIbI

2. http://www.hij.ru. XypHan «XuMus W KU3HB» pacCKa3blBaeT 000 BCEM
WHTEPECHOM, YTO MIPOUCXOINT B HAYKE 1 MUPE, B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html. DnexTpoHHBIH KypHAT «XUMUKA
U XUMHS», B KOTOPOM TIPEICTaBIEHBI OIBITHI MO XAMUM WU  WHOOpMAIHS,
MO3BOJISTFOIINE YBIICYh YYEHUKOB DKCTIEPUMEHTATHHON YaCThIO MIPEIMETA.

4.  http://www.prosv.ru/. [TocoOus mjis yganaxcsi, B TOM YUCJIE JUIS TIOATOTOBKH
K utoroBoil arrecraiuu (OI'D u EI'D), HayuHo-momyisipHas JUTEparypa IO
XAMHH.

5. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOJIBHBIN TIOP-

TaJl CO CChIZIKaAMH Ha O6paSOBaTeJ'H>HBIe CaAWTHI MO XUMMHU.
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3. Pazgen: Copepxkanue mporpaMmMbl y4eOHOTO Kypca

9 KIIACC

(2 9 B Hexmenro, Bcero 66 9)

Paznea 1. IloBTOpeHue u 00001IeHHE CBeAeHUI IO KYpCy 8 Kiacca.

(6 yacoB)

bunapubie coeaunenus. OKcuabl coieo0pa3ylolue U HecojaeoOpasyrouue.
I'unpoxcuabl: ocHOBaHUsA, aM(poTepHble, KUCIOThL. CpeHue, KUCIIbIe, OCHOBHBIC
COJIH.

O6oOmenne cBeaeHU O  XUMHUYECKUX  peaknusx. Kiaccuduxanus
XUMHUYECKUX PEaKUUM 1O Pa3IMYHBIM OCHOBAaHMUSIM: COCTaBy M  YHUCIY
pearupyronmx 1 oOpa3yronuxcsi BEIIeCTB, TEIUIOBOMY 3(deKTy, HampapiIeHUIO,
U3MEHEHUIO CTENEeHEeW OKHUCICHHsS D3JIEMEHTOB, OO0pa3ymolnX pearupyronme
BEIIECTBA, (aze, UCIOJIb30BAHUIO KaTaInu3aTopa.

[lonsiTHE O CKOpOCTHM XHMMHUYECKOW peakuuu. DakTopbl, BIUSIOMIME HAa
CKOpPOCTh XMUMHUYECKHUX pEaKUUW: NPUpPOJa pearupyrolmux BEIIECTB, WX
KOHIIEHTpalus,  TeMmIepaTrypa,  IUIOIIaAb  CONPUKOCHOBEHWS,  HaJIU4ue

karanuzaropa. Karamus.

JleMoHCTpa UK.

° O3HaKoMIJICHHE C KOJUICKOUAMHA METAJIJIOB 1 HEMCTAJIJIOB.

° O3HakoMIJICHHE C KOJUJICKOHUAMH OKCHUAO0B, KHCJIOT U COJICH.

e 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaklMK OT MPUPOJIbI pearupyromux
BELIECTB.

° 3aBHCHMOCTD CKOPOCTHU XUMHYECKOH pPC€aKiuuu OT KOHOCHTPAllKU

pearupyromnmx BeniecTB.
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3aBUCHMOCTbh CKOPOCTH XUMHYECKON pEAKIIMU OT IJIOIIAIH
CONPUKOCHOBEHUS PEarupyroInX BEUECTB («KUIAIIUN CIOMW»).
3aBUCHMOCTbh CKOPOCTH XUMHUYECKON pEaKLIMKU OT TEMIIEPATYPbI PEArUPYIOIINX

BCIICCTB.

JlaGopaTtopHbie ONBITHI.

B3aumozeicTBue aMmMuaka U XJIOpOBOJIOPOAA.

Peaxuus HenTpanusanum.

Habmonenue temnoBoro 3¢ exkra peakiy HeUTpaau3alnm.
B3aumoneticTBre cepHOi KUCIOTHI ¢ okcuaoM Meau (11).

Paznoxxenue nepokcuaa BoAOPOJa C TOMOIIBbIO KaTajasbl KapTodens
3aBUCUMOCTh CKOPOCTHU XUMHUYECKOU peakIuy OT IPUPOJIbl PEArUPYIOIINX
BEIIIECTB HA TPUMEPE B3aUMOJICHCTBUS paCTBOPOB TUOCY/b(ara HATPUS U
xjopusa 6apusi, THOCYIb(haTa HATPUS U COJITHON KUCIIOTHI.

3aBUCUMOCTbh CKOPOCTH XUMHUYECKON peakluu OT MPUPOJIbI METAIIOB IIPU UX
B3aUMOJCHUCTBUHU C COJISTHOM KUCIIOTOM.

3aBUCUMOCTbh CKOPOCTH XUMHUYECKOM peaklM OT MPUPObI KUCIOT IIPU
B3aUMOJIENCTBUH UX C JKEJIE30M.

3aBUCHMOCTbh CKOPOCTH XUMHUYECKOW pEaKIMK OT TEMIIEPATYPHI.
3aBUCHUMOCTbh CKOPOCTH XUMHUYECKON peakliMi OT KOHLIEHTPAIIHH.
3aBUCUMOCTh CKOPOCTH XUMHUYECKOM peaklK OT IJIOIIAN COMPUKOCHOBEHUS
pearupyrommnx BEUECTB.

3aBHCHUMOCTbD CKOPOCTHU XUMMHYECKON PCaKIuu OT KaTaJau3aropa.

Paznen 2. XuMu4ecKue peakuuu B pacTBopax 2ieKTpoauTos (10 yacos)

[lonsiTue 00  SIEKTPONUTUYECKOM  JUCCOLMALMMU.  DJNEKTPOJUTBHI U

HCOJICKTPOJIUTEIL. MexaHusm Jucconuanuu  OJICKTPOJINTOB C Ppa3iIn4HbIM
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xapakrepoM CBsi3U. CTeneHb SIEKTPOJUTHYECKOW nauccouuanuu. CuinbHbIE U
c1a0ble 3JIEKTPOIUTHI.

OCHOBHBIE  TOJOXEHUA  TEOPUU  DICKTPOJUTHYECKOW  AUCCOLHAIUU.
Knaccuduxamus nvoHOB MW uX cBoMcTBa. KuHCIOTHI, OCHOBaHUS M COJU Kak
ANMEKTPONUTHI. YX Kiaccudukanus 1 AUCCOIUAIIHS.

OO0mue XUMHUYECKHE CBOMCTBA KUCIOT: MU3MEHEHHE OKpPACKW WHANKATOPOB,
B3aMMOJICHCTBUE C METAJIJIAMH, OKCUJIAMHU U TUJIPOKCHIAMU METAJIJIOB U COJISIMHU.
MornexynsipHble 1 HOHHBIC (TTOJIHBIC U COKPAIIEHHBIC) YPABHEHUS PEAKIIUA.
XUMUYECKUM CMBICII COKPALIEHHBIX YPAaBHECHHMU. YCIOBUs IPOTEKAHUSA pEaKLUN
MEXKYy MEKTPOIUTAMU 10 KOHIA. P/l akTHBHOCTH METAIIOB.

OOmmue XUMHYECKHE CBOMCTBA IIEJIOUCH: B3aMMOJACHCTBHE C KHCIOTaMHU,
OKCHUJIaMHU HEMETaJIOB, colsiMu. OOIIHe XUMUYECKHE CBOMCTBA HEPACTBOPUMBIX
OCHOBAHUM: B3aUMOJICHCTBUE C KUCIIOTAMHM, PA3JIOKEHHUE MPU HArPEBAHUM.

OO61mue XMMHUYECKHe CBOMCTBA CPETHUX COJIEH: B3aUMOJICHCTBHUE C KUCIIOTaMH,
1IeJIOYaMHU, COISIMUA M MeTajljlaMd. B3auMoieiCTBUE KUCIBIX COJIEN CO IMIETOYaMH.

I'unponus, kak 0OMEHHOE B3aMMOJICUCTBUE cojiell ¢ Bomou. ['maponu3 comu
CHUJILHOTO OCHOBaHHMS U CJIa0OW KUCIOTHL. ['MApOnM3 coiu ciaboro OCHOBaHMS U
CUJIBHOM KUCJIOTHI. Bogopoaubiii mokasareins (pH).

CBolicTBa KHCJIOT, OCHOBaHUM, OKCHUJIOB U COJIEH B CBET€ TEOPUHU
ANEKTPOJIUTUYECKOM JAUCCOIMAIMA M TPEACTaBICHUM 00 OKHUCIUTEIHHO-

BOCCTAHOBHUTCJIbHBIX PCAKIIUAX.

JleMoHCTpa UK.

e lcnpiTaHue BelIECTB U UX PACTBOPOB HA AIIEKTPONPOBOIHOCTD.

° 3aBHCHMOCTD QIICKTPOIIPOBOAHOCTH }IKcyCHOﬁ KHCJIOTBI OT KOHLCHTPAIIHUH.
° I[BI/DKeHI/Ie OKpPalICHHBIX HOHOB B JJICKTPHUYCCKOM II0JIC.

e OmnpenenieHne XapakTepa Cpeibl B paCTBOPAX COJIEH.

JlabopaTopHbI€e ONbITHI.
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Jucconuanust ciabbIx JEKTPOIUTOB HA IPUMEPE YKCYCHOM KUCIIOTHI.
N3meHeHne OkpacKku MHIUKATOPOB B KUCIIOTHOM CpefE.

Peaxuus HenTpanusalnuy pacTBopa MIEIOUU PA3IUYHBIMU KUCIOTAMMU.
[Tonyuenue rugpoxcuaa meau (II) u ero B3aumMoieicTBHE C pa3IMIHBIMHU
KHCJIOTaMHU.

B3anmoneticTBrue CHIIbHBIX KHCTOT ¢ okcuaoM Meau (11).
B3aumonencTBue KUCIOT C METAJUIAMU.

KauectBennas peaxius Ha kapOOHAT-HUOH.

[TonydyeHue CTyIHS KPEMHUEBOM KUCIIOTHI.

KauectBeHHast peakiys Ha XJIOpUJI - WU CYIb(aT-HOHBI

N3meHeHre OKpacKu MHIUKATOPOB B LIECJTIOYHOM Cpejie.
B3aumozencTBue menoueu ¢ yriaeKuCabiM ra3oM.

KauecTBeHHas peakiiysi HA KATUOH aMMOHHUSI.

[Mony4enue ruapokcunaa meau (1) u ero pasnoxenue.
BiaumoneiicTBrue kapOOHATOB C KUCIOTAMH.

[Tonyuenue ruapokcuaa xenesa (111).

BsaunmoneticTBue kene3a ¢ pactBopoM cyiabdara meau (11).

IIpakTuyeckue padoThbl.

1. Pemienue s3kcriepuMEHTaNBHBIX 33/1a4 MO TEME « DIIEKTPOIUTHYECKAs

Aucconuanusa »

Pa3nen 3. HemeraJyuibl U ux coeqnHeHust (25 yacoB)

CTpOGHI/Ie dTOMOB HCEMCTAJIJIOB W HUX IIOJIOKCHHC B HGpHOI[H‘-IGCKOﬁ CHCTEMC.

Pan anexrpoorpunarensHocTH. Kpucramimueckue pemeéTku HEMETAUIOB —
MPOCTBIX BEIIECTB. Ajorponuss W €€ mnpuuuHbl. Dusnueckue CBOWCTBA

HEMCTAJJIOB. O6HII/IG XUMHYECKHE CBOMCTBA HEMETAJJIOB: OKHUCIUTEIbHBIE U
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BOCCTaHOBUTEIIbHBIE.

lNanorensl, crpoeHue ux atoMoB U Mosiekyd. Dusnueckue U XUMHUECKHE
CBOICTBa TrajOr€HOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWMCTB TajJOre€HOB B
3aBUCHUMOCTH OT UX TonoxeHuss B llepuomnueckorn cucreme. Haxoxnenue
rajJjioreHoOB B MPUPOAE U UX NOJy4YeHHE. 3HAUCHUE U TPUMEHEHHUE raJlOreHOB.

["aioreHoBOIOPOIBI U COOTBETCTBYIOIINE UM KUCJIOTHI: MJIABUKOBas, COJISHAS,
OpomoBoaopoaHas, uogoBogoponHad. ['amorenuasl. KauecTBeHHblEe peakiuu Ha
rajoreHu1-uoHsl. [Ippumenenne coenMHeHn rajJoreHoB.

O6mas xapakrepuctrka smeMeHTOB VIA-rpynnel. Cepa B mpupoge u eé
nojiydeHue. AJUIOTPOINHbIE MOIU(PUKAIMU CEPbl U UX CBOMCTBA. XUMHUYECKHUE
CBOICTBA cepbl U €€ MPUMEHEHHE.

CepoBoniopon: CTpoeHHE MOJEKYJbl, (U3UUECKUEe U XUMHUYECKHE CBOICTBA,
nonyueHue u 3HaueHue. CepoBonoponnast kuciora. Cynbpuabl U UX 3HAYCHHE.
JlroMmuHOQOPHI.

Oxcup cepsl (1V), cepaucras kucnota, cyabdursl. KauecTBeHHast peakius Ha
Cynb(UT-HOH.

Oxkcun cepsl (VI), cepras kucnora, cynbbarel. Kpucramioruaparsl.

CepHas KucioTa - CWIbHBIA 3ekTponuT. CBoicTBa pa3z0aBiIeHHOU CEpHOMN
KHUCJIOThI, KAK TUIIMYHOM KHUCJIOTHI: B3aUMOAECHCTBUE C METAUIAMU, OCHOBHBIMU U
aM(OTepHBIMU OKCHUJAMH, OCHOBAaHUSMH U aM(pOTEPHBIMH THIPOKCHUIAMH,
consimu. KagecTBenHas peakius Ha cyabhar-uoH.

OO6mrast xapakTepucThKa 31eMeHTOB VA-Tpymmbl. A30T, CTpOCHHE aromMa U
MoJsieKyabl. DU3NYECKue U XUMUYECKHE CBOMCTBA M NMPUMEHEHHE a30Ta. A30T B
NPUPOZE U €ro OMOIOruYecKas poib.

AMMHaK, CTpOCHUE MOJEKYJIbl U (U3MYECKHE CBOMCTBA. AMMHAa4dHas BOJa,
HAIIATBIPHBIA CIHPT, TUApPAT aMMHUaka. J(OHOPHO - akKLENTOPHBIA MEXaHHU3M
oOpa3oBaHusl KaTHOHAa aMMOHUS. BoccraHoBHUTeNnbHBIE CBOWCTBa amMmuaka. Conn
aMMOHHS ¥ X NpuMeHeHue. KauecTBeHHas peakiys Ha KaTUOH aMMOHUSL.

Okcuapl a3oTa: HECOJIe00pa3yrolmKe W KHUCIOTHBIE. A30THCTas KHCIOTa H
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HUTPUTHI. A30THas KUCJIOTA, €€ TIOJy4YeHUe U cBoMcTBa. HUTpars!.

®ochop, cTpoenue aroma u amwrorponus. Dochunpl. Dochun. Oxcupg
docdopa (V) u pocdopnas (opropochopnas) kucnora. docdarsl.

OO6mass xapakrepucTuka 3meMeHTOB [VA-rpynmbl: 0COOEHHOCTH CTPOEHUS
aroOMOB, MPOCTBIX BEIIECTB W COEJUHEHUH B 3aBUCUMOCTU OT IMOJIOXKEHHUS
aneMeHToB B Ilepuognueckoid cucteMe. Yriepona. AIOTPOINHbIE MOAU(DUKALINN:
anmas, rpadur. AMOpQHBINA yIIIepoa U €ro copra: caxa, aKTUBUPOBAHHBIN YTroOjb.
Ancopbius. Xumudeckue cBoiicTBa ymiepona. Kokcoxumuueckoe MpOU3BOACTBO
u ero nponykuusa. Kapoums.

Oxcun yrepoza (I): ctpoeHre MoeKyIbl, OTyYeHHE U ero cBoicTBa. OKCHT
yrepona (IV): cTpoeHue MoseKysbl, MOJTYyYEHHE W €ro CBOMCTBA. YroibHas
kucnora. Colu yroabHOM KUCIIOTHI: KapOOHATHI U TUAPOKAPOOHATHI. TexHudyeckas
Y NIULIeBas coza.

Oprannueckas xumus. CTpyKTypHbIe (OPMYIIbI BEIIECTB.

VYrneBopoponbl. MeraH, 3TaH U NPONAH KAK MpeAeiabHbIE (HACHIIICHHBIE)
YIJIEBOAOPOABl. OTWJIEH W alleTWJIeH KaK HempeAesbHble (HEHACHIIICHHbBIE)
yrieBonopoasl. ['opeHne yriieBogoponoB. Peakuinu neruiprupoBaHus MpenesibHbIX
yIJIEBOJOPOAOB.

CrnupThl. DTUIOBBIN CHHPT, €T0 MOIYYCHHUE, TPUMEHEHUE U (PU3HOTOTHIECKOE
nerictBue. TpEXaroOMHBIN CIUMPT MIULEPUH. YKCYCHAsl KUCJIOTA KAaK MPEICTABUTEID
KapOOHOBBIX KUCIIOT.

Kpemuuii: crpoeHue atoma v HaxoxkJaeHue B npupopae. CUIUMUUIBI U CUJIaH.
CaoiictBa kpemuusi. Okcua kpemuus (IV). Kpemuuesas kucnora u €€ comnu.

[IpownsBoacTBo CTEKJIa 51 LIEMEHTA. [Iponyxkuus CUJIMKaTHOM
MIPOMBIIIIJICHHOCTH: ONITHYECKOE BOJIOKHO, KepamuKa, hapdop, dasHc.
OnTH4eckoe BOJIOKHO.

Hewmertamnsl B npupone. @pakiimoHHasi eperoHka >XKUAKOro Bo3ayxa Kak
cnoco0 MoJy4yeHHUsl KUCI0poa, a3oTa, aprosa. [lonyuenue dpocdopa, kpemHus,

xJiopa, hoaa. JNEKTPOJIU3 PacTBOPOB.
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ITonydyeHue cepHOM KUCIIOTHI: CBIPbE, XMMU3M, TEXHOJIOTHUYECKAsA CXEMa, METOL
KHITSIILIETO CII0SI, MPUHLUIIBI TEMJI000MEHA, IPOTUBOTOKA U HUPKYISIuU. OneyMm.

IIpon3BoaCTBO aMMHUaKa: CBIPE, XUMU3M, TEXHOJIIOTMYECKAsI CXeMa.

JdeMoHcTpanuu.

e Kouiekuus HEMETAILIOB.

e Monenu KpUCTaUIMYECKUX PEMIETOK HEMETAJJIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
e (O30HATOp W MPUHIIUIIBI €TO0 PAOOTHI.

e [opeHue HEeMEeTalIOB - MPOCTHIX BEIIECTB: cepbl, pocdopa, IPEeBECHOTO YIS,
e (OOpa3sIlbl TAJIOTEHOB - MPOCTHIX BEIIECTB.

e BzaumopeicTBUE rajoreHoOB ¢ METaJJIaMHU.

e BriTecHeHHe XJopa OpOMOM WM oja U3 pacTBOPOB UX COJiei

e Koutekuust IpupoIHbIX COCTUHEHUM XJI0pa.

e BzaumozneicTBUE CEPhI C METAJIIAMH.

e [opeHue cepbl B KUCIOPOAE

o Komnekuus cynbOUIHBIX PYII.

o KauecTBeHHas peakiys Ha CyIb()UI-UOH.

e (OOeciBeuynBaHUE OKPAIICHHBIX TKAHEH U I[BETOB CEPHUCTHIM T'a30M.

e BzaumoneicTBME KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI C MEJBIO.

e OOyrmBaHHME OPraHUYECKUX BEIISCCTB KOHIICHTPUPOBAHHOMN CEPHOM KUCIIOTOM.
e Jlnarpamma «CocCTaB BO3AyXa».

o [lomydyenue, cobupanue u pacrio3HaBaHUE aMMHAKA.

e Paznoxenune Ouxpomara aMMOHHS.

e BsanmonelcTBre KOHUEHTPUPOBAHHOW A30THOM KUCIIOTHI C MEJBIO.

e PasznokeHue HUTpaAra KaJivsi U TOPEHUE IPEBECHOIO YroJbKa B HEM

e  OOpas3mbl NpUPOTHBIX coenuHeHn Pocdopa.

e Jopenue hocdopa Ha BO3AYXE U B KUCIOPOJIE.

e Komnekuust «O0pa3ipl NpUPOAHBIX COSAUHEHUM YITIEpOaa»
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Ioprper H. /1. 3enunckoro. IlomonieHne akTMBUPOBAaHHBIM YITIEM
PacCTBOPEHHBIX BEIIECTB WIINA Ia30B.

YCTpONCTBO IPOTUBOTa3a.

Mognenu MOneKynn MeTaHa, 3TaHa, STUWICHA U aleTUIICHA.
BsaumoneiictBue sTuseHa ¢ OpoMHON BOIOM M pacTBOPOM NepMaHIaHara
KaJIus.

OO61Ke XuMUYeCcKre CBOMCTBA KUCIIOT Ha MPUMEPE YKCYCHOM KUCIOTHI.
KauecTtBeHHas peakuys HA MHOTOATOMHBIE CITUPTHI.

Konnekuus «O06pa3ipl NpUpOAHBIX COSTUHEHUM KPEMHHUSI.
Konnekmus crekna, KepaMUKH, IEMEHTA U U3AENUI U3 HUX.

Konnekust npoayKiuu CUIMKaTHON MPOMBIIIJIEHHOCTH.
Buneodparments! u cnaiinbl «[Ipon3BoncTBO CTEKIIA U LIEMEHTAY.

KOJ’IJ’IQKHI/IH «HpI/IpO}IHBIC COCAMHCHUA HEMCTAJIIIOBY.

BI/I,IIGO(l)paFMGHTBI )41 CJI&ﬁI[I)I «(DpaKLII/IOHHa}I IMCPCTOHKA JKUIAKOI'0 BO3yXa»

BI/I,IIGO(l)paFMGHTBI )41 CHaﬁHBI ((HOJIy‘{eHI/IG BOOOpPOAA, KUCJIOpOoAa U IaJIOTCHOB

AIIEKTPOIUTUYECKUM CITIOCOOOM.

Mogenu anmaparoB 11 IPOU3BOACTBA CEPHOM KUCIIOTHI.
Mopeinp KUIISIIEro ciosl.

Monenb KOJIOHHBI CUHTE3a aMMHAaKa.

Buneodparmentsl u cnaiinbl «[I[por3BOICTBO CEPHOM KUCTOTHIY.
Buneodparments! u cnaiinel «[IponsBoncTBo aMMuaxay.

Komnekmust «CoIpb€ 17151 MOTYYEHUSI CEPHOU KUCTOTBD».

JlabopaTopHbI€e ONbITHI.

O3HakoOMJIEHHE C KOJJICKIIUEH 1a00paTopHOM MOCYIbI.
PacnozHaBaHue raJoreHu-HOHOB.
KauecTBeHHbIe peakiuu Ha Cyab(aT-uOHBI.

KauecTBeHHas p€aKnusd Ha KaTHOH aMMOHMUA.
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e XUMHYECKHUE CBOMCTBA a30THOM KUCIIOTHI, KAK DJIEKTPOJIUTA.
o KauecTtBeHHbIe peakinu Ha (pocdar-uoH.

e JlomyuyeHue u CBOWCTBA YrOJIbHOU KUCIIOTHI.

e KayecTBeHHas peakuus Ha KapOOHAT-UOH.

e [IpomyckaHue YIIIEKHCIIOrO Ta3a Yepe3 pacTBOp CHIIMKATa HATPHSI.

IIpakTyeckune padoTHI.
2. N3yueHue CBOMCTB CONSTHOW KUCJIOTHI.
3. UN3yuyeHune CBOWCTB CEpHOM KHUCIIOTHI.
4. IlonydyeHne aMMHaKa U U3Y4EHUE €r0 CBOWCTB.
5

. HOJ'Iy‘{eHI/IC YITICKHUCJIOTO Tra3a. KauecTBennas pe€aKkuus Ha Kap60HaT- HOHBI.

Paznen 4. Metasiibl v ux coequnenusi. (16 yacon)

[Tonoxxenue metaiioB B [lepuoguyueckoil cucTeMe XUMUUECKUX IIEMEHTOB [l.
N. MenaeneeBa, CTpOCHUE MX aTOMOB M KPHUCTAJUIOB. MeTrajinueckas CBs3b M
MeTaJUIM4ecKasi KpHUCTaJinueckas pemeérka. Pusnyeckue CBONCTBA METAJIOB:
ANEKTPO- M TEIUIONPOBOIHOCTh, OTpa)KaroIias CIOCOOHOCTb, IJIACTUYHOCTb.
UEpHble 1 LIBETHBIC METAJLIIBI.

Mertamibl Kak BOCCTAHOBUTEIM. OJIEKTPOXUMHUUYECKUM Ppsifl HaNpsKEHUH.
BzaunMoneicTBUe MeETaJIOB ¢ HEMETaJlJIaMM, OKCHAAMHU, KHCJIOTaMH, COJISIMU.
AJFOMUHOTEPMHUSL.

OO6mass xapakTepucTUKa 371eMeHTOB I[A-rpynmbl. OKCHUABI W THIPOKCHIBI
MIEJIOYHBIX METAJUIOB, UX MOJIy4€HHE, CBOMCTBA, MpUMEHEHHE. BaxkHenme conu
MIEJIOYHBIX METAJJIOB, UX 3HAYEHHUE B MPUPOJIE U KU3HU YETIOBEKA.

O6mas xapakrepuctuka 3meMeHTOB IIA-rpymmel. OKCHIBI W THIPOKCHIBI
MIEJIOYHO3EMEJIBHBIX METAJUIOB, HMX IIOJYYEHHE, CBOWCTBA W MPHUMEHEHHE.

Baxueiimue coau IMCJI0OYHO3CMCIIBHBIX MCTAJJIOB, HMX 3HAYCHUC B IIPUPOAC U
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KU3HU YyenoBeka. KapOoHaTel M rugpoKapOOHaThl KaabIusl.

Bpemennas u mocTosHHas JKECTKOCTh Bonabl. (CnocoObl ycTpaHEHUs
BpeMEHHOM k€cTkocTU. CrIocOOBl yCTpaHEHUS! TOCTOSHHOM KECTKOCTH.

CoenuHeHus allOMUHUS B TOpUpoje. XHUMHUYECKHUE CBONCTBA aAJIOMUHMSL.
Oco0OEHHOCTH OKCHA U THAPOKCUIA ATIOMUHHUS Kak aM(OTEpPHBIX COECTUHEHUU.
Baxueiimue conu anoMunus (XJI0puI, cyinbdar).

OcobeHHOCTH cTpoeHHs aTroma xenesa. JKeneso B npupoze. Baxkueiue pysl
xene3a. [lonmydenue uyryna u cranu. Oxcuanl u rugpokcuast xeneza(ll) u (11D).
Comm xene3a(Il) u (III). O6HapykeHHE KaTHOHOB >Keje3a B pacTBOpE. 3HAYCHUE
COEIMHEHUN *Kele3a.

Koppo3sust razoBast (XumMu4eckas) ¥ 2JIEKTPOXUMHYECKas. 3allluTa METAJIOB OT
koppo3un. Metamisl B npuposne. [lonstue o meramrypruu. YépHas M 1BeTHas
metautyprus. llupomeramnyprus, TUIPOMETAILTYPIHs, AIIEKTPOMETAJLTyprHsl.

Homennsbiit iponece. [lepepaboTka yyryHa B cTalib. DJIEKTPOIU3 PACILIABOB.

JdeMoHCcTpanuu.

e BzaumopeicTBue HATpUs, TUTHS U KAJIBIUS C BOJOM.

e [opeHue HaTpus, MarHus U ’kKeje3a B KUCIOPOJIE.

e B3saumojeicTBHE CMECH MOPOIIKOB CEPHI U )KeJie3a, IIMHKA U CEPBHI.

e BzaumojeicTBrE aIIOMUHUS C KUCJIOTaMH, IIeJI0YaMU U BOJOM.

e BzaumopeicTBue xene3a U MEIH C XJIOPOM.

e BsanmomelcTBre MeIU C KOHIIEHTPUPOBAHHON CEPHOM KMCIOTOU U a30THOU
KUCTIOTOM (pa30aBIeHHON 1 KOHIIEHTPUPOBAHHON ).

e (Okpacka miIaMeHH COCUHEHUSIMHU IIETOUYHBIX METAJIIOB.

e (Okpacka rmiIaMeHH COSIUHECHUSIMHU IIET0YHO3EMEIbHBIX METAJIIIOB .

e [ameHue U3BECTH BOJIOM.

e [lonydeHue ECTKOW BOJBI B3aMMOICMCTBUEM YIVIEKMCIIOTO ra3a ¢
W3BECTKOBOW BOJOM.

e VYcTpaHeHHE BPEMEHHOM KECTKOCTH KUTITYCHUEM U T00ABKOM COJIBI.
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e VYcTpaHeHHE MOCTOSTHHOM KECTKOCTH JOOABKOM COIBI.

e VloHWUTHI U PUHIIUT UX AEUCTBUS (BUACOPPArMEHT).

e Kosueknuust NpUpOAHBIX COEAUHEHNN AJIFOMUHUS.

e Buneodparments u cnaitnbl «OKCHI aIFOMUHUS U €70 MOAU(DUKALIII.

e [lonyyenue ampoTepHOTO THIAPOKCHIA ATIFOMUHUS U UCCIIEA0OBAHUE €T0
CBOMCTB.

e Komnekuust «XUMUYECKUE NCTOUHUKH TOKAY.

e Pe3ynprarsl UIMTEIBHOIO DKCIIEPUMEHTA 110 U3YYEHHUIO KOPPO3UHU CTAJIbHBIX
U3JIeJIMM B 3aBUCUMOCTH OT YCJIOBUH IIPOLIECCOB.

e Boccra"osinenune meau u3 okenaa meau(Il) Bomopomom.

e Buneodparments u cnaitasl «I[pon3BoACTBO UyryHa U CTaIm».

e Buneodparmentsl u cnaiinbl «M3nenus u3 yyryHa u cTaiam».

e Buneodparments u cnaitasl «IIpon3BoACTBO AJIOMUHHUS.

JlaGopaTtopHble ONBITHI.

e BsaumoneiicTBre xemne3a ¢ pactBopoM cyibdara meau (I1).
e [lomyyeHue U3BECTKOBOW BOMBI U OMBITHI C HEW.

e [lomyuenue ruapoxcuaoB xene3a (I1) u ( III).

e KauecTBeHHbIE peakIMU HA KATUOHBI JKeJe3a.
IIpakTuyeckue padoThbl.

6. Pemienue skcriepuMeHTAIBHBIX 3a71a4 110 TeMe «MeTasuibiy.

Pasznen 5. Xumus u okpy:kaoumas cpeaa. (2 yaca)

Crpoenune 3emuu: sapo, MaHTHsS, 3eMHas kKopa, jautocdepa, ruapocdepa,
armocdepa. Xumudeckuid cocrtaB 3emiu. [opubie mopoasl. Munepansl. Pymsi.
Ocanounbie ropHbie mopojasl. [Toae3Hbie nCKOnaeMeIe.

NcTouHNKH XMMHYECKOTO 3arpsi3HEHHUs OKpykatouieid cpenbl. [oOanbHbie
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AKOJIOTMYECKHE MPOOJEeMBbl UEIOBEYECTBA: HAPYIICHHUE OHUOr€OXUMHUUYECKUX
KPYTOBOPOTOB XMMHUYECKHUX 3JIEMEHTOB, MOTEIJICHUE KIIMMAara, KUCIOTHBIE JOXKIN
u ap. O30HOBBIE ABIPH. MEXIyHAPOJHOE COTPYIHHYECTBO B OOJACTH OXPaHBI

OKpY>KalOIIEH CPeabl OT XUMHUYECKOTO 3arpsA3HECHUS. «3€IEHAT XUMUS.

JdeMoHcTpanuu.

e Buneodparments u cnaitasl «CtpoeHne 3eMiId U €€ XUMUYECKHUI COCTaBy.
e KoJuieKkuus MUHEPAJIOB U TOPHBIX MOPO/I.

e Komnekuus «Pynbl MeTamIoB».

e Buneodparments u cnaitabl «Io0anbHble 3KOIOTHUECKUE TPOOIIEMbI

YCIOBCUCCTBA».

JlaGopaTopHble ONBITHI.
e l3ydenue rpanura.
e l3ydyeHue MapKUpOBOK Pa3IUYHBIX BUIOB MPOMBIIIJICHHBIX U

IMPOAOBOJILCTBECHHBIX TOBAPOB

Pasznen 6. O0001meHne 3HAHUI 10 XUMHHU 32 KypPC OCHOBHOI HIKOJIbI.

IHoaroroska k OCHOBHOMY IroCylapCTBEHHOMY 3K3aMeHYy. (7 4acoB)

CrpoeHue aromMa B COOTBETCTBUHU C IOJOKEHHUEM XHMHYECKOTO JJIEMEHTA B
[lepuonnueckoit  cucreme. CrpoeHHe  BelIECTBA:  XUMHUYECKas  CBS3b
WKPUCTAIUIMYECKUE PEIIETKHA. 3aBUCUMOCTh CBOMCTB 0Opa30BaHHBIX AJIEMEHTAMHU
MPOCTHIX BEIIECTB (METAUIOB, HEMETAJIJIOB, OJArOPOJHBIX Ta30B) OT MOJOXKECHUS
aneMeHTOB B llepuognueckoin cucteMe. THIONOTUMS HEOPTraHWYECKUX BENIECTB,
JIeJICHWE UX Ha KJIacChl U TpyInbl. [IpencraBureny.

[Ipr3Hakn © yclnoBUA NPOTEKAHUS XUMHUYECKHX peakiui. Tumomorus

XUMHNYCCKHX peaKuHﬁ 10 pa3JIMYHBIM OCHOBAHHWAM. PeaKHI/II/I WOHHOTO OOMEHA.
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OKHMCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.
XUMHAYECKUE CBOWCTBA IIPOCTBIX BEUIECTB. XapaKTEpHbIE XUMUUYECKUE
CBOMCTBA COJEO0Pa3yIOINX OKCUAOB, THAPOKCHIOB (OCHOBAaHWM, KHUCIOT U

aM(pOTEepHBIX TUAPOKCUIOB), COIEH.

9p2 KIJIACC

KOJINMYECTBO HACOB:

Bcero: 66 4.
B nenemo: 24.
Kontponbubix pador : 5.
[IpakTuueckux pador : 6.

TEMATHUYECKOE IIVTAHMPOBAHUE

Paznen Komu | [Ipaktu | Kontpo | JlesTenpbHOCTh YUUTENS ¢ YIeTOM padbodeit
YEeCTBO | YECKUE | JIbHBIC MPOrpaMMbl BOCIIUTAHUS
4acoB | paboThI | pabOTHI MBOY numest Ne5
1. TIIOBTOPEHUE U 64. J.P. YcTaHoBieHUE JOBEPUTEIBHBIX
OBOBIIEHHNE OTHOIIIECHUN MEXIY YUUTEIIEM U €r0
CBEJIEHUI T10 YYEHHKaMH, CITOCOOCTBYIONTUX
KYPCY 8 KIJIACCA [IO3UTUBHOMY BOCIIPUATHIO YUALIUMHUCS

TpeboBaHU U MPOCHO yUUTENS,
NPUBJICYCHUIO UX BHUMAHUS K
obOcyxaaeMoi Ha ypoke uHbopMaIuy,
AKTHBH3AIMH UX TIO3HABATEILHON
NeSITeJIbHOCTH;

[ToGyxnenne oOyJaromuxcsi coOoaaTh
Ha YpOKe OOIIEMPUHSITHIE HOPMBI
MOBENIEHUS, PaBUiIa OOIIEHHUS CO
CTapIIUMU (YIUTEISIMU) U CBEPCTHUKAMH
(oOy4aromuMucs ), IPUHIMIBLI yueOHOMH
JTUCIUIUIMHBI U CAMOOPTaHU3AlINY;
[IpumeHeHne Ha ypOKe HHTEPAKTUBHBIX
¢dopm paboThl yyamuxcs:
WHTEIJIEKTYAIbHBIX UTP, CTUMYITUPYIOITUX
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[I03HABATEJIbHYIO MOTUBALUIO
IIKOJIbHUKOB; JIUCKYCCHUH, KOTOPBIE TAIOT
y4JamuMcsi BO3MOXKHOCTb TpUoOpecTr
OTIBIT BE/ICHUSI KOHCTPYKTUBHOIO J1MAJOra;
rpyNIoBoi paboTkl UM pabOTHI B Mapax,
KOTOPBIE Y4aT IIKOJbHUKOB KOMaH/IHOM
paboTe ¥ B3aUMOJICHCTBUIO C IPYyTUMHU
JETbMU;

2.

XUMNYECKHUE

PEAKIIVN B

PACTBOPAX
SJIEKTPOJIMTOB

104.

Nel,

Hcnonp3oBanue BOCIUTATEIBHBIX
BO3MO)KHOCTEH COZEPIKaHUs yueOHOTO
peaMeTa yepes3 JEMOHCTPALUIO IETSIM
IPUMEPOB OTBETCTBEHHOTO,
IrpaKJaHCKOTO MOBEACHUS, Yepe3 Noa00p
COOTBETCTBYIOIINX TEKCTOB ISl YTCHHS,
3a/1a4 JJis peleHusi, mpoOIeMHbIX
CUTyalMi 7151 0OCYXKJIEHHUS B KJIacce;
NHnnmnpoBaHue 1 NoepKKa
HCCJIEZI0BATENBCKOM IeATENbHOCTH
IIKOJIFHUKOB B paMKaX pealn3aiuyd UMH
WHIMBUIYAJTHLHBIX U TPYITIOBBIX
HCCJIEI0BATEIbCKUX MTPOEKTOB, UTO TACT
HIKOJIFHUKaM BO3MOXKHOCTH IPHOOPECTH
HABBbIK CAMOCTOSITEJILHOTO PEIICHUS
TEOPETUYECKON MpoOIeMbl, HABBIK
reHepupoBaHus U 0(hopMIICHHS
COOCTBEHHBIX U/IeH, HABBIK
YBKUTEIHHOTO OTHOIIECHHUS K YYKUM
uaesM, ohopMIIEHHBIM B paboTax apyrux
UCCIIe0BaTeNel, HaBBIK MYOIHMYHOTO
BBICTYIUICHUS TIepe]] ayAuTOPUEH,
apryMEeHTHUPOBAHUS U OTCTaWBaHUs CBOCH
TOYKU 3PEHUSI.

BxiitoueHue B ypok UTPOBBIX IPOLENYP,
KOTOpbIE MOMOTalOT MOAIEPKATh
MOTHBALIUIO JIETEH K MOIY4YCHUIO 3HAHHM,
HATKUBAHUIO MO3UTHUBHBIX MEKITNY-
HOCTHBIX OTHOIICHHH B KJIacCe, TOMOTAIOT
YCTaHOBJIEHUIO JOOpOKeIaTeIbHON
aTMocQepbl BO BpeMsl YpoKa;

3.

HEMETAJUJIbI U

X COEAMHEHUMA

25y.

Ne2,
Ne3
Ne4,
Ne5

Ne2

[IpumeHeHne Ha ypoKe HHTEPAKTUBHBIX
¢dopm paboThl yyaruxcsi:
UHTEJUIEKTYAJIbHBIX UT'P, CTUMYIHPYIOLINX
MIO03HABATENbHYIO0 MOTHBAIIHUIO
HIKOJIbHUKOB; JTUCKYCCHM, KOTOPBIE IAt0T
y4aruMcsi BO3MOXKHOCTb IpuoOpecTu
OTIBIT BEJCHUSI KOHCTPYKTUBHOTO JMAJIOra;
IpYyIIOBON pabOTHI MM pabOTHI B Mapax,
KOTOpBI€ Y4aT IIKOJIbHUKOB KOMaH/IHOM
paboTe U B3aMMOICHCTBHIO C JPYTUMHU

35




JIETbMU;
NuannuupoBanue U noanepxKa
HCCIIEI0BATENbCKON IEATEIbHOCTH
IIKOJIbBHUKOB B PaMKax peaju3aluu UMU
MHAUBUAYAJIBHBIX U TPYIIIOBBIX
HCCJIEZI0BATEIbCKUX TPOEKTOB, UTO JACT
HIKOJIbHUKaM BO3MOXHOCTH ITPHOOPECTH
HaBbIK CAMOCTOSITEJIbHOTO PEIICHUS
TEOPETUYECKON MPOOIEMBI, HABBIK
TeHEPUPOBAHUS M O(POPMIICHHS
COOCTBEHHBIX UJCH, HaBBIK
YBaKUTEIHHOTO OTHOIIECHUS K YY)KUM
uzaesiM, 0o(oOpMIIEHHBIM B paboTax Ipyrux
UCCJIE0BATENEN, HaBbIK MMYOIMYHOTO
BBICTYIUICHUS [Iepe]] ayAuTOPUEH,
apryMEHTHUPOBAHUS U OTCTaWBaHUs CBOEH
TOYKH 3pEHUS.

BxuroueHne B ypok UTpOBBIX MTPOLIEAYD,
KOTOpbIE TOMOTalOT MOAJAEPKATh
MOTHBAIIUIO JIETEH K MOTYYEHUIO 3HAHUM,
HaJIKUBAHUIO MO3UTUBHBIX MEKITNY-
HOCTHBIX OTHOIIEHHH B KJlacce, TOMOTaloT
YCTaHOBJIEHUIO J0OpOKeIaTeIbHON
arMocdepsl BO BpeMsl YpOKa;

4. METAJUIBI N UX
COEIMHEHIA

16u.

Neb

Ne3

MunnuupoBaHue U MoaepKKa
HCCIIEZI0BATENBCKOM NEATENbHOCTH
LIKOJIBHUKOB B PAMKaX pealu3aluy UMU
WHIWBUAYAIBHBIX U TPYNIIOBBIX
HCCJIEZ0BATENBCKUX IIPOEKTOB, YTO JACT
HIKOJIbHUKaM BO3MOXKHOCTb ITPHOOpECTH
HaBBIK CAMOCTOSITEJIBHOTO PEILICHHUS
TEOPETUUYECKOH MPOOIEMBI, HABBIK
TEeHEPUPOBAHUSA U OPOPMIICHUS
COOCTBEHHBIX MJIEH, HaBBIK
YB&KUTEIBHOTO OTHOIIEHUS K YY)KHM
uzesM, o(opMIIEHHBIM B paboTax Apyrux
uccienoBaresei, HaBbIK MyOJIMYHOTO
BBICTYIUICHUS IIepe]] ayAUTOPHEH,
apryMEeHTUPOBAHUS U OTCTaNBaHUs CBOEH
TOUYKH 3pEHUS.

[TpuBneyeHre BHUMAHUS 00y4arOIIUXCs K
LIEHHOCTHOMY aCIIEKTY U3y4aeMbIX Ha
YPOKax sIBIICHHUH, OpraHu3amus ux paboTsl
C II0JIy4aeMOM Ha ypOKe COL[UAIbHO
3HaYMMOM nHpopmMaruei -
MHUIMHUPOBAHKE €€ 00CyXKIeH s,
BBICKA3bIBAHUS yJalIUMUCS CBOETO
MHEHHMS IO €€ MOBO/TY, BEIPAOOTKH CBOETO
K HEW OTHOILLICHUS;
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[Topnepxanue NOBEPUTEIBHBIX
OTHOIICHUIA MEX]y YIUTEIEM U €T0
YYEHHKaMH, CTI0COOCTBYIOIINX
MO3UTUBHOMY BOCIPHUATHIO YUAIIUMUCS
TpeOOBaHUI U TPOCKO yUUTEII,
NPUBJICYCHUIO UX BHUMAHUS K
oOcyxaaemMoi Ha ypoke HHPOpMaLny,
AKTHBH3AIMH UX TIO3HABATEILHON
NeSITeIbHOCTH;

5. XUMUS U
OKPYKAIOLLIAS
CPEJIA

24,

[IpuBneycHre BHUMAHUS 00YJIArOIIMXCS K
[IEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha
YpOKax SIBIICHU, OpraHu3aIus uX paboThI
C TIOJIy4aeMOM Ha ypOKe COITHATBHO
3HaYMMOM nH(popmanuei -
WHULIMHPOBAHUE €€ 00CYKIEHUS,
BBICKA3bIBAaHUS YUAIITUMHUCS CBOETO
MHEHHSI 110 €€ TIOBOTY, BRIPAOOTKH CBOETO
K HEW OTHOIIICHHUS;

Hcnonn30BaHKe BOCIIATATEIBLHBIX
BO3MOXKHOCTEH COJIepKaHus yaeOHOTO
MpenIMeTa Yepes IEMOHCTPAIUIO JIETSIM
MPUMEPOB OTBETCTBEHHOTO,
rPaKIaHCKOTO TIOBEICHUS Yepe3 moa0op
COOTBETCTBYIOIIHUX TEKCTOB IS YTCHUS,
3a/1a4 JUIsl pemeHus, MpoOIeMHBIX
CUTYyalui JJ1s1 0OCY)KJIEHHUS B KJIacce;
BxiroueHue B ypoK UTPOBBIX MPOTIEAYD,
KOTOPBIE TTIOMOTAIOT TOIJIEPKATh
MOTHUBAIIUIO IETEH K MOJTYyYEHUIO 3HAHUM,
HAJIQKUBAHUIO MO3UTHBHBIX MEKIINY-
HOCTHBIX OTHOIIIEHHH B KjIacce, [IOMOTaroT
YCTaHOBJICHUIO TOOpOKeIaTeIbHON
arMocdepsl BO BpeMsl YpOKa;

6.  OBOBIIEHUE
3HAHUH 110 XUMUU
3A KYPC
OCHOBHOM IIKOJIBI.
[IOJATOTOBKA K OI'D.

4.

Ne4

[TpuMeHeHHe HA YPOKE WHTCPAKTHBHBIX
dbopM pabOTHI ydanuxcs:
UHTEJUICKTYAJIbHBIX UT'P, CTUMYIHPYIOITIX
MI03HABATEIILHYIO0 MOTHBAIIHIO
IIKOJILHUKOB; JTUCKYCCHIA, KOTOPBIC AT
y4aruMcsi BO3MOKHOCTh IpUoOpecTr
OTIBIT BEJICHUSI KOHCTPYKTUBHOTO JHAJIOra;
TPYNIOBOM pabOThI UM pabOTHI B Tapax,
KOTOpBIE y4aT MIKOJIEHUKOB KOMaH/IHOM
paboTe 1 B3aMMOJICHCTBUIO C IPYTUMU
JIETbMU;

Opranuzanus medcTBa MOTUBUPOBAHHBIX
U DPYIMPOBAHHBIX YUAIIUXCS HAJ UX
HEYCIIEBAIOIINMH OJHOKIACCHUKAMH,
JAIOMIETO MIKOJBbHUKAM COIMATHHO
3HAYMMBIN OTIBIT COTPYIHUYECTBA U
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B3aMMHOM ITOMOIIIH;

[ToOyxnerne oOydaromuxcsi cooaoaaTh
Ha YpOKe OOLIETPUHSATHIE HOPMBI
MOBENICHUS, TIPAaBUIIA OOIICHHUS CO
CTapIIMMU (YUUTEIISIMU) U CBEPCTHUKAMU
(oOyuarouMucs), NPUHIUIBI y4eOHOI
JMICIUTUTMHBI X CAMOOPT aHU3AIHH.

UTOIro 66u. 6 5

Ilepeuenvb KOHMPOIbHBIX pa60m .

Ne Bun nmposepku Tema [ara
1 | lnarHocTHueckas paboTa Jluaruoctudeckasi pabora 1o 19.09
MarepuaiaM Kypca XUMHUHU SKIT
2 | KonrponbHast paboraNe 1 | XuMHUECKHE peakiiu B pacTBOpax 24.10
AIICKTPOJIMTOB

3 | KonrposnbHas pabotaNe 2 Hemerasibl ¥ X COCTUHCHUS 06.02
KontponpsHas padoraNe 3 MeTasl ¥ UX COCTUHEHHSI 17.04

5 | Kontponbhas padoraNe 4 | KontponbHas padora mo marepuaiam | 18.05

Kypca XuMuu 9 Ki
Ilepeuenv npaxmuyeckux pabom:

No Tema [ara

1 |TIpaktuyeckas padora Ne 1. PemieHue skcriepuMeHTaNbHbIX 3aga4 | 17.10
0 TeMe « DIEKTPOTUTHUECKAS TUCCOIMAIIHS.

2 |Ilpaktudeckas padora Ne2. M3yueHue CBOMCTB COISTHOM 1411
KHCJIOTBI.

3 |IIpaktrueckas padora Ne3. M3ydeHue CBOWCTB CEpHOU 28.11
KHCJIOTBI.

4 Tlpaktuueckas pabora Ned. TlomyueHue aMMHuaKa v U3y4CHHE €T0 08.12
CBOMCTB.

5 |TIpaktrueckas padora Ne5. TloayueHue yrieKHUCIIOro rasa. 16.01
KauecTBeHHas peakius Ha KapOOHAT- HOHBI.

6 IIpakruueckast padora Ne6. PemieHue sKciepuMeHTaNbHbIX 3aaau | 10.04

o teMe «MeTajuibly.

4. Pazgen: KanenmapHo- TeMarnyeckoe MIAHUPOBAHUE
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Ne Pasnen yae6HOTrO Kypca Hara | Jlara
1/ wiaH | (akT
I Tema ypoka 9p2 | 9Ip2
Pa3znen 1: IIOBTOPEHHUE U OBOBIIEHHUE
CBEJIEHUIT MO KYPCY 8 KJIACCA (6u)

1 | 1 Hucrpykrax mo T.b. [ToBTOpeHue : XapaKTepuCTHKA 01.09
XAMHUYECKOTO DJIEMEHTA Ha OCHOBAaHUH ero monokerus 11.C
J.M.MeHnneneena

2 | Knaccudukanus HeOpraHMYECKUX COCTUHCHUI 05.09
3 | Knmaccudukanus XuMAYECKUX PEAKIUN TI0 PA3TNYHBIM 08.09
OCHOBaHMSIM.

4 | 4 KnaccuduKkaiys XMMUYECKUX PEAKIIUHI 110 pa3InYHbIM 12.09
OCHOBaHMSM. Pelenue 3a1a4 10 ypaBHEHUAM XUMUYECKUX
peakuui

5 Tlousatue o ckopocTH peakuuu. Karamus. 15.09
JuarnocTuyeckasi padora 19.09
10 MaTepragaM Kypca XUMHUH SKII.

Pa3zgen 2: XUMHUYECKHUE PEAKIIUU B

PACTBOPAX SJIEKTPOJIUTOB (104)
DICKTPOIUTHICCKAS TUCCOIHAITHS. 22.09
OCHOBHBIE MTOJIOKEHHUS TCOPHH IEKTPOIUTHICCKOM 26.09

nucconmanuu (TI/).

9 | 3 | XuMHUECCKHE CBOMCTBA KMCIOT KaK DJIEKTPOIUTOB. 29.09

10 | 4 | XuMu4ecKre CBOMCTBA KHCIOT KaK JIEKTPOIUTOB. 03.10

11 | 5 | Xumu4ecKue CBOWCTBA OCHOBAHHUI KaK 3JCKTPOIHMTOB. 06.10

12 | 6 | XuMu4eCKHEe CBOMCTBA COJICH KaK 3JCKTPOIMTOB. 10.10

13 | 7 |IloHsTHe O TUAPOIU3E COJICH. 13.10

14 | 8 |[Ipaxmuueckas paboma Ne |. 17.10
«PerieHne sKCIIepUMEHTAIBHBIX 337124 10 TEME
«DNEKTPOIIUTHYECKAS TUCCOLUALIHIMY.

15 | 9 |O6o0wmenne u cucreMaru3anus 3HaHUN mo Tteme, 20.10
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MOJITOTOBKA K KOHTPOJBLHOMU padore.

16 |10 KountpouabHasi pa6ora Ne 1: 1o teme: 24.10
«XUMHYECKUE PEAKIIUU B PACTBOPAX DIICKTPOIUTOBY.
Pa3znen 3: HEMETAJUJIBI U UX COEAWMHEHMUS
(254)
17 OO611ast XxapakTepucTUKa HEMETAIIOB. 27.10
18 | 2 | OOmas xapakrepucrtuka 3meMeHToB VIIA-rpynmsr — 07.11
raJIOrCHOB.
19 | 3 |CoenuHeHUs rajlOreHOB. 10.11
20 lIpakmuueckas paboma Ne 2. 14.11
N3yueHue cBOMCTB COJITHON KUCIIOTHI.
21 | 5 |O6mas xapakrepuctuka ieMeHToB VIA-Tpymmbr — 17.11
xanbkoreHoB. Cepa.
22 CepoBonopon u Cynb(UIBL. 21.11
23 Kucnoponssie coequHeHus Cepsl. 24.11
24 LIpaxmuueckas paboma Ne 3. 28.11
N3ydyeHune cBOMCTB CEPHOU KUCIIOTHI.
25 | 9 |OOmas xapakTepuCcTUKa XUMHUYECKUX 3JIeMEHTOB VA- 01.12
rpymnmnbl. A30T.
26 10 Ammuak. Comu aMMOHHUS. 05.12
27 |11 [Ipaxmuueckas paboma No 4. 08.12
[TomyuyeHne amMuaka ¥ U3y4E€HHUE €r0 CBOMCTB.
28 |12 |KucmopoaHbie COCIUHEHUS a30Ta. 12.12
29 |13 | KuciopomHble COEMHEHHS a30Ta. 15.12
30 |14 |docdop u ero coeauHEHHUS. 19.12
31 |15 | OGmias xapakTepucTrKa neMenToB |V A-rpymnmel. Yrooepon. 22.12
32 |16 KucnoponHbie cCOeIMHEHUS YIICPOIA. 26.12
33 17 | VrieBomopompbl. 09.01
34 |18 | Kucnopoacoaepskalire OpraHndecKie COeTUHEHNU. 12.01
35 |19 | [Ipaxmuueckasa paboma Ne 5. 16.01
[Tonyuenne yrmekucinoro raza. KauecTBeHHass peakmus Ha
KapOOHAaT- UOHBI.
36 20 | KpeMHHi1 1 €T0 COSTUHEHUS. 19.01
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37 |21 | CunukaTHas IPOMBIILICHHOCTb. 23.01
38 22 TlonyveHue HEMETAILIOB. 26.01
39 |23 TlonyveHne BaXXKHEHITUX XUMUYCCKUX COCTHMHECHUH 30.01
HEMETAJIIOB.
40 |24 |O000IIEHME W CHUCTEMATH3alMs 3HAHUU mo teme, 02.02
MOJITOTOBKA K KOHTPOJBHOMU padore.
41 |25 KonTposbnas padora Ne 2: 1o teme: 06.02
«HemeTamibl 1 UX COEIHHEHUS
Pasznen 4: METAJIIBI 1 UX COEAVHEHMS (164)
42 | 1 |O6mas xapakTepucTHKa METAJLIOB. 09.02
43 | 2 | XuMHUYeCKHEe CBONMCTBA METAJLIOB. 13.02
44 | 3 | XuMHUYeCKHEe CBONCTBA METAJLIOB. 16.02
45 | 4 |OO0mas XxapakTepUCTHKA AIEMEHTOB | A-TpymIib. 20.02
46 | 5 |BakHelue CoeAUHEHNUs 3IeMEHTOB | A-rpyIisi. 27.02
47 | 6 |OOmas xapakrepucTrka 3aeMeHTOB || A-rpymmbl. 02.03
48 | 7 |BaxHetiue coeuHeHNs 31eMeHTOB || A-rpyrimsi. 06.03
49 | 8 |JKecTKOCTh BOIBI M CITOCOOBI €€ YCTPAHEHHMSL. 09.03
50 | 9 | ATFOMUHMHI U €r0 COEIUHEHUS. 13.03
51 |10 | XKene30 u ero CBOMCTBA 16.03
52 |11 BaxHelIIue COeIMHEHNS JKEe3a. 30.03
53 |12 Koppo3ust METaIOB U CIIOCOOBI 3aIIUTHI OT HEE. 03.04
54 |13 \Merasuisl B ipupose. [ToHsTHE 0 MEeTaTypIUn. 06.04
55 |14 | [Ipaxmuueckas paboma No6. 10.04
Pemienune skcnepuMeHTaIBHBIX 3a7a4a 0 TeMe «MeTasuibi».
56 |15 |O000menne W cUcTeMarh3anys 3HAHWAN nmo teme, 13.04
MOAITOTOBKA K KOHTPOJIbHOW pabore.
57 |16 KonTponbHasi pabora Ne 3: mo teme: 17.04

«MeTabl U ux COCOIUMHCHUA»

Pasnen S: XUMHUSA U OKPYXAIOHIAA CPEJA
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(29)

58 XUMUYECKUH COCTaB IUIAHETHI 3E€MIISL. 20.04
59 OxpaHa OKpY»KaroIIei Cpeibl 0T XUMHUECKOTo 3arpsi3HeHus. | 24.04
Paznen 6: OBOBIIIEHUE 3HAHUM 11O XUMHUH 3A
KYPC OCHOBHOMU HIKOJIBI. IOAI'OTOBKA K OI'D
(79)
60 | 1 Bemecrsa. 27.04
61 | 2 | XuMuyeckue peakuu. 04.05
62 | 3 OcHOBBI HEOPraHUYECKON XUMHH. 11.05
63 | 4 |Pemenue pacueTHbIX 3a/1a4 110 YPABHEHUSIM XUM.PEAKLHHI 15.05
64 | 5 KontpoabHas padora Ne 4: 18.05
KonrtponbHas pabora nmo marepuanaM Kypca XUMHUH 9 K1
65 | 6 |TToBTOpeHue U 0OOOIICHNE 3HAHHIA IO TeMaM Kypca XuMuu 9 |22.05
KJ1.
66 | 7 |3aKiIrOuMTENbHBIN YPOK 25.05
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PexomennoBaHo:

ITporokon Nel 3acemanuss MO
YUUTENEH €CTEeCTBEHHO-HAYYHOTO
U MaTeMaTU4YeCcKOro LHUKIa
MBOY nunest N5

oT

pykoBoautenbs MO

Maptsinosa 3.10.

[angykoBa :
CsetnaHa lNeTpoBHa::

CornacoBaHo:

3aMEeCTUTEb JUPEKTOpa
MBOY munesa Ne5S o YBP

[Topono T.A.

Moanvicar: Iainykosa Ceetnana NeTposha
3, CHUNC=03001656181, E=xek-oo@yandex.ru,
b, L= i

DKETHOE OBUIEOBPA3OBATE/IGHOE
Of1A KAMEHCK-LIAXTUHCKOT O,
Taiinykosa Ceetnana MetposHa

Foxit Reader Bepcnsi: 9.7.2
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