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IHosicHUTEALHAA 3aNIHCKA.

Pabouas mnporpaMMa 10 XHUMHUM S OCHOBHOM IIKOJBl COCTaBj€Ha Ha OCHOBE
OyHIaMEHTANBHOTO SiJpa cojepxaHus oOmero oobpazoBanuss u TpeboBaHul K pe3yabTaTam
OCHOBHOTO 00miero o0Opa3oBaHus, NPEICTABICHHBIX B DeaepanibHBIM TOCYJAPCTBEHHOM
o0pa3oBaTebHOM CTaHJIapTe O0Iero oOpa3oBaHUs BTOPOro IMOKOJIeHUS. B Hell yuuThIBaroTCs
OCHOBHBIC WJICU TOJIOKCHHS TPOrPaMMBbI pa3BUTHS ¥ (OPMUPOBAHUS YHUBEPCAIBHBIX YU4COHBIX
JENCTBUI 1151 OCHOBHOTO 00IIEr0 00pa30BaHHUs.

[IpenogaBanue yuyeOHOro Kypca «XMMHUK» B OCHOBHOM IIKOJIE OCYHIECTBIISIETCS B COOTBETCTBUU

C OCHOBHBIMU HOPMATUBHBIMHU JOKYMEHTAMH U UHCTPYKTUBHO METOJUYECKUMU MAaTEPUATIAMU:

v' 3akon Poccuiickoii ®epepanun «O6 oOpazoBanuu B Poccuiickoin depepanuu» 0T
29.12.2012r. Ne273-03;

v @ezepanbHbIii TOCYIAPCTBEHHbI 00pa3oBaTeNbHBIM CTaHAAPT OCHOBHOrO 00IIero obpa-
30BaHMs, YTBEPXKACHHBIA mpukazoM MunHoOpHayku Poccum ot 17.12.2010 Ne 1897 «O06
YTBEPKACHUH U BBEJICHUU B JIeHiCTBUE (eiepalIbHOTO IOCyIapCTBEHHOIO0 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO o0Iero oOpasoBaHus» (B pen. mpukaza MunoOpHayku Poccun ot
29.12.2014 Nel644)

v Tabpuensu O. C. Xumus. 9 knacc : yueOHHK 171 001me00pa3oBaTenbHbIX opraauszanuii / O.
C. I'abpuensu, U. I'. Octpoymos, C. A. CnankoB. — M.: [Ipocsemienue, 2022

v' Xumus. Paboure mporpammel. IIpenmernas nunus yueOnukoB O. C. Tabpuensna, . T.
OctpoymoBa, C. A. CrnaakoBa. 8—9 kmacchl: yueOHOe Tocobue amsi 0011eodpa3oBaTEIbHBIX
opraam3anuii / O. C. 'abpuensn, C. A. CnagkoB — M.: [Ipocsemnienne, 2022.

v' B COOTBETCTBUH C yueOHpiM 1uianom  MBOVY  IlepBomaiickoit OCHOBHOM
00111€00pa30BaTEIILHON HIKOJIS

B pamkax HamumoHanpHOTO mpoekta «O0pa3oBaHHEe» CTajl0 BO3MOXXHBIM OCHAIIEHUE IIIKOJ
COBpeMeHHBIM obOopynoBanuem I1eHTpa «Touka pocra»y. Ha 06aze wnentpa «Touka pocta»
obecrieunBaeTcs peanuzanus 00pa3zoBaTeNbHBIX nporpamm €CTECTBEHHO-HAYYHOU
HAIpPaBIEHHOCTH, Pa3paOOTaHHBIX B COOTBETCTBHM C TPEOOBAHUSMHU 3aKOHOAATENLCTBA B chepe
o0Opa3oBaHus U ¢ y4€TOM pekoMeHaanuii depepanbHOro oneparopa yaeOHOro mpeamera « XuMus».
OO6pa3oBarenbHasl porpaMma TO3BOJIIET MUHTETPUPOBATH pean3yeMble MOIXOIbl, CTPYKTYpY U
coJIepKaHue MPU OpraHu3aluu 00ydeHus: XuMHUu B 8—9 Kitaccax, BRICTPOCHHOM Ha 0a3e ydeOHo-
metonudecknx kommiekcoB (YMK). MHcnons3oBanue oOopymoBanus «Touka pocra» mpu
peanuzanuu nanHoi OIl mo3BomsieT co3aaTh yCIOBUS:

* TSl paCIIUPEHUS COAEPIKAHUS IKOJILHOTO XUMHUYECKOro 00pa3oBaHus;

* JUISl TIOBBIIIEHUS TIO3HABATEIHLHON AKTUBHOCTH OOYYAIOIIMXCS B €CTECTBEHHO-HAYYHOU
obacTu;

* NI pa3BUTHS JIMYHOCTH peOEHKAa B Tpollecce OOyYeHUsS XHUMUM, €ro CIIOCOOHOCTEH,
(GbopMUPOBAHUS U YIOBJIETBOPEHUSI COIIMAIEHO 3HAYUMBIX HHTEPECOB U MOTPEOHOCTEH;

e Il pabOTHl C OJAPEHHBIMU IIKOJBHUKAMHU, OPTaHU3allUd WX Pa3BUTHS B Pa3IUYHBIX
obmnactsx 00pa3oBaTeNbHOM, TBOPUYECKOM 1EATETHHOCTH.

B ocHOBY Kypca MoJ0KeHbI CIeAYIONINE UIIEH:

e MarepuanbHOE €MHCTBO U B3aUMOCBSI3b 0OBEKTOB U SIBJICHUI TPUPOJIBI;

e Benymas ponb TeOpeTHUECKUX 3HAaHWUU N1 OOBSCHEHUS U TPOTHO3UPOBAHHS
XUMUYECKUX SIBIICHUM, OIIEHKH UX MPAKTUYECKON 3HAYMMOCTH;

e B3anmMoOCBS3p Ka4eCTBEHHOW M KOJWYECTBEHHOW CTOPOH XHWMHUYECKHX OOBEKTOB
MaTepuaIbHOrO MUPA;

e Pa3BuTHE XUMHUYECKON HAYKH W TIPOM3BOJICTBO XMMHYECKUX BEIIECTB U MAaTEpUATIOB
JUISL  YIOBJIETBOPEHUS HACYIIHBIX TMOTPEOHOCTEHW dYeIoBeKa M OOIIeCTBa, PEIICHUS
II00aNBHBIX IPOOJIEM COBPEMEHHOCTH;

e [‘eHeTHyeCcKas CBSI3b MEXK]y BEIIECTBAMHU.

OTH UJIeU PEATH3YIOTCS ITYTEM JTOCTHKEHUS CICAYIOIMNX IesIei:

e @opMHpOBaHHUE y yHaIIUXCA LIETOCTHONW €CTECTBEHHO-HAYYHOW KapTUHBI MUpAa.



e PaseuTne 1O3HABAaTEIBHBIX  MHTEPECOB, HHTEJUIEKTYAJIBHBIX M TBOPYECKHX
CHOCOOHOCTEH ydYaluxcs B MpOLECCe M3YyYeHMs] XMMHUYECKOM Hayku M ee BKJIaja B
COBPEMEHHBI  HAy4YHO-TEXHHYECKMHA  mporpecc;  (opMupoBaHHe  BaKHEHIINX
JIOTMYECKUX Olepauuii MbIIIJIeHU (aHaJIU3, CHHTE3, 00001eHHe, KOHKpeTH3alus U Jp.)
B IIpPOLIECCE IIO3HAHMS CUCTEMbl BaXKHEHIIMX ITOHATUM, 3aKOHOB M TEOPUM O COCTaBeE,
CTPOCHMH, CBOMCTBAX U IPUMEHEHNN XUMUYECKUX BEILIECTB.

e Bocnuranme yOoeXaeHHOCTH B TOM, YTO NMPUMEHEHHE IMOJYYCHHBIX 3HAHUN U yMEHHI
M0 XWMHH SIBISIETCS OOBEKTUBHONH HEOOXOIMMOCTBIO JUIsi Oe30macHOi paboThl C
BEIIECTBAMM U MaTepHajgaMy B ObITY M Ha IIPOU3BO/ICTBE.

e IIpoekTupoBaHnue u© peanu3anus BBIIYCKHUKAMM OCHOBHOM  INKOJBl JIMYHOM
00pa30BaTeIbHOI TPAEKTOPUU.

e OsiagcHue KJIIOYEBBIMH KOMIIETCHIIUSIMMU: y4eOHO-1103HaBaTEIbHBIMH,
UH(POPMALMOHHBIMHU, [ICHHOCTHO-CMBICIIOBBIMU, KOMMYHUKATUBHBIMHU.

Il1aHMpyeMbl pe3yJabTaThl OCBOCHHS YIEOHOI'0 IPeIMeTa.

JIM4YHOCTHBIMHU pe3y/ibTaTaMu
U3YYEHHUS IpeMeTa «XUMHUsD» B 8 KJ1acce SBIISAIOTCS CIEAYIOLUUE YMEHUS:
® 0CO3HABATh EJMHCTBO U LEJIOCTHOCTb OKPY)KAIOLIEr0 MHUpA, BO3MOXKHOCTH €ro
[IO3HABAEMOCTH U OOBSICHUMOCTU Ha OCHOBE JOCTH)KEHUI HAyKH;
® MOCTENeHHO BBLICTPAUBATH COOCTBEHHOE LIEJIOCTHOE MHUPOBO33PEHUE: OCO3HABATh
NOTPEOHOCTh M TOTOBHOCTh K CamMO00pa30BaHUIO, B TOM 4YHCIE€ M B paMKax
CaMOCTOSITENIbHON JAEATEIbHOCTU BHE LIKOJIBI;
® OLEHMBATDH JKU3HEHHBIE CUTYallUU C TOYKHU 3PEHHUs OE30MacHOro oOpasa KHU3HU U
COXpPaHEHHMs 3/I0POBbS;
® OLEHMBATDb DKOJOTMYECKUI PUCK B3aUMOOTHOLIECHUH YE€JI0BEKA U IPUPOJIBI.
¢ GopMHpPOBATH YKOJOTHYECKOE MBILUIEHUE: YMEHHUE OLIEHUBATh CBOIO JESTEILHOCTD
U MOCTYIKH JPYTUX JIIOJIEH C TOYKHU 3pEHUS] COXPAHEHUS OKPYXKAIOLIEH cpenbl - rapaHTa
KU3HU U OJaronoty4us jojieil Ha 3emiie.

MertanpeaMeTHbIMH pe3yjbTaTaMU M3y4EHHUS Kypca «XuUMUS» sBIseTcs (opmHupoBaHUE
YHUBEpCaJIbHBIX yueOHbIX aercTBuil (VY ).

Pezynamuenvie YY/I.

CaMOCTOSITENIbHO OOHapyKuBaThb U (OPMYIMPOBATH y4eOHYIO MpoOJeMy, ONpeAessaTh LElb
yueOHOMN 1eATeNbHOCTH, BEPCUU PEIICHUs MPoOIeMbl, OCO3HaBaTh KOHEUHBIM pe3yibTaTt, BHIOMPATh
U3 TPEIJIOKEHHBIX M MCKAaTh CAaMOCTOSITEIbHO CpPEACTBA JIOCTUXKEHUS IIeNIM; COCTaBIAThH
(MHIUMBUYyaJdbHO WJIM B TpyNIE) IUIaH pelIeHus MpoOsiembl; paboTas MO IUJIaHy, CBEPATH CBOU
JIeMCTBUS € LIENbIO U, TP HEOOXOIMMOCTH, UCIIPABIIATH OLUIMOKK caM BBIIBUTATh CAMOCTOSTENbHO;
B JIMAJIOTE C YYUTEJIEM COBEPIIEHCTBOBATh CAMOCTOSITENIbHO BBIPAOOTaHHBIE KPUTEPUU OLIEHKH.

oOHapyKUBaeT U GopMyIHpyeT yueOHYI0 IpobaeMy Mo PyKOBOJICTBOM yUUTEIS;

CTaBUT LEJb JESATENIbHOCTH Ha OCHOBE MOCTaBJICHHON MpoOJeMbl U MpeisiaraeT HECKOJIbKO
CIIOCOOOB €€ JOCTHUKCHUS,;

CaMOCTOSITENIbHO aHAJIM3UPYET YCJIOBUS JOCTUKEHUS LEIM HAa OCHOBE YYETa BBIJEIIEHHBIX
YYUTENEM OPUEHTHPOB JeHCTBUS B HOBOM y4€OHOM MaTepHalle;

IUTAHUPYET PECYPCHI IS JOCTHXKEHUS LIENH;

Ha3bIBAET TPYJHOCTH, C KOTOPBIMU CTOJIKHYJICS TIPU PEIICHUM 3a]laud, U MpeJiaraeT myTH ux
npeoioieHus/ n30eranus B JaTbHEHIIICH TSI TeIIbHOCTH.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUThCS:

CaMOCTOATEIHbHO CTaBUTh HOBBIE Y4eOHbIe Ilenu W 3anadu. (CaMOCTOSTENbHO CTPOUTH
KU3HCHHBIC IUIaHBI BO BPEMEHHOM TEPCIEKTHUBE. MPU IJIAHUPOBAHWUHU JOCTIDKCHUS IIeJIeH
CaMOCTOSITENIbHO M aJICKBaTHO YYMTHIBATH YCJIOBHS M CPEACTBA MX JOCTHUXKEHUA. Bbaenarsb
aJTbTEPHATHBHBIE CIOCOOBI JOCTYIKEHUS IIeIM W BBIOMpaTh Hambosjee 3(DPEKTUBHBIA CIOCOO.
AJIEKBaTHO OLIEHUBaTh CBOM BO3MOXXHOCTH JIOCTHOKEHHS II€JIM ONpPENENEHHON CII0KHOCTH B
pPa3IUYHBIX chepax caMOCTOSATEIHHON NEITETbHOCTH.



Hlo3naeamenvnwvie YY/[:

® . aHAIM3HMPOBATh, CPABHUBATH, KIACCH(PUITUPOBATh U 00001IaTh (DAKTHI U SBICHUS.
BBISBASTS NPUYHMHBI U CIEACTBUS IPOCTHIX SBICHUIA.

® OCYUIECTBJISITH CPaBHEHHE, KIaCCU(DUKAINIO, CAMOCTOSTEIILHO BHIOMPAst OCHOBAHHUSI
U KPUTEPHUH JIJIS1 YKa3aHHBIX JIOTHYECKUX OTEepaInii;

® CTPOMTBL JIOTUYECKOE pacCyXJIEHHEe, BKJIIYAIOIIee YCTAHOBJIEHHWE MPUYHMHHO-
CJIEICTBEHHBIX CBSI3EH.

® €031aBaTh CXEMATUYECKHE MOJEIH C BBIICICHUEM CYIIECTBEHHBIX XapPaKTEPUCTHK
oOBeKTa.

® COCTABJSATH TE3UCHI, PA3IMUHbIE BUJIbI IIJIAHOB (IIPOCTHIX, CJIOKHBIX U T.IL.).

¢ mnpeo0pa3oBbIBATH MH(MOPMALIMIO U3 OJHOTO BHJA B APYroil (Tabiuily B TEKCT U
np.).

® yMeThb OIpeNesITh BO3MOXKHbBIE HCTOYHUKHA HEOOXOTUMBIX CBEACHUM, TPOU3BOIUTD
MOUCK MH(POPMAIINH, aHATU3UPOBATh U OLIEHUBATh €€ JJOCTOBEPHOCTD

® OCYIIECTBIISICT PACHIMPEHHBI MOUCK WH(POPMALUU C HCHOJIB30BAHHUEM DPECYpPCOB
oubmuorek u nTepHera;

® CYHUTHIBAET MH(OPMALINIO, IPECTABICHHYIO C HCIOIb30BAaHHUEM PaHEe HEU3BECTHBIX
3HAKOB (CUMBOJIOB) MPU HAIMYUH UCTOYHUKA, COJEPKAIIETO UX TOJKOBAHUE;

® CO3/1aeT MOJICJIH U CXEMBI JIJIsl pEIICHUS 3a/1a4;

® TIEPEBOJUT CIIOKHYIO 110 COCTaBy MH(POPMAIHIO U3 TPAPUUECKOTO UM CUMBOJIEHOTO
IPEJICTaBICHUS B TEKCT U HA000pOT;

® yCTaHaBIIMBAET B3aUMOCBS3b OMUCAHHBIX B TEKCTE COOBITUA, SIBICHHI, TPOIIECCOB;

® yYaCTBYET B MPOEKTHO- MCCIIEIOBATENHCKON AEATeIbHOCTU. MPOBOJUT HAOIIOICHUE
U OKCIIEPUMEHT TI0J] PYKOBOJACTBOM YUYMTENA. OCYIIECTBISIET BBIOOp HambOoiee
3¢ heKTUBHBIX cTIOCOOOB pEeIIeHUs 3a/1a4 B 3aBUCUMOCTU OT KOHKPETHBIX YCIOBHU;

® JaeT OmnpeesieHUe MOHATUSAM, YCTaHABIMBACT IIPUIUHHO-CIICICTBEHHBIE CBS3H;

e 00001IaeT MOHATHS — OCYIIECTBIISIET JIOTHIECKYIO OIEPAIUIO TIEPEX0/1a OT BUIOBBIX
MPU3HAKOB K POJIOBOMY TIOHATHIO, OT TIOHATHS C MEHBIINM OOBEMOM K MOHSATHIO C
0OIBIINM 00BEMOM;

® OCYIIECTBIISICT CpaBHEHHE, CEPUAINIO U KIacCU(UKAIINIO, CAMOCTOSITENIFHO BHIOHUpast
OCHOBAaHUS U KPUTECPUH JIJIS YKa3aHHBIX JIOTHYSCKUX OTIepaIlnii;

® CTPOUT KIAaCCH(UKAIMI0O Ha OCHOBE JIUXOTOMHUYECKOTO JeleHHs (Ha OCHOBE
OTPUIIAHUS). CTPOUT JIOTUYECKOE PACCYKIEHHUE, BKIIOYAIONIEe YCTAHOBJICHHE MPUYHMHHO-
CIICJICTBEHHBIX CBS3EH;

e OOBSCHSAET SIBICHUS, TPOIECCH, CBSI3M U OTHOIIEHUS, BBISBISIEMBIE B XOJE
UCCIIC/IOBaHMS;

® 3HAeT OCHOBBI yCBAaWBAIOIIETO YTEHHUS YMEET CTPYKTYPHUPOBATh TEKCTHI (BBIACISAET
IJIAaBHOE M BTOPOCTENIEHHOE, TJIABHYIO HJCI0 TEKCTa, BBICTPAMBAET IOCIIEIOBATEIBHOCTD
OTHMCHIBAEMBIX COOBITHIA), 3HAET OCHOBBI O3HAKOMHUTEIHHOTO YTEHHS; TIOCIEA0BATEIHHOCTh
OIMCHIBAEMBIX COOBITUI) - CTAaBUTh MPOOJIEMY, apTyMEHTUPOBATh €€ aKTyaJIbHOCTb.

® CaMOCTOSITENIbHO TIPOBOJAUTH UCCIIEJOBAaHME HA OCHOBE TMPUMEHEHHUS METOJIOB
HAOIIO/IEHUS ¥ DKCTIEPUMEHTA;

KommyHukaruBubie YY/I:
CaMOCTOATEIHbHO OPraHU30BLIBaTh y4eOHOE B3aWMOJCWUCTBHE B TpyIme (ONpeaemnsTh oOIue
IENTH, pacTIPeIeNATh POJIH, IOTOBAPUBATHCS APYT C JPYTOM U T.1I.)

e coOmMI0aeT HOPMBI YOJIMYHOM PEUr U PerJIaMeHT B MOHOJIOTE U AUCKYCCHUU;

® TMOJIb3yeTCS  aJeKBAaTHBIMH  PEUYEBBIMH  KIHWIIE B  MOHONOre (MyOJIMYHOM
BBICTYIUICHUH ), TUAJIOTE, TUCKYCCUU;

e (QopMynHupyeT COOCTBEHHOEC MHEHHE U TTO3HIINIO, ApTyMEHTUPYET UX;

® KOOPJUHUPYET CBOIO TMO3WIUIO C IMO3HUIUSIMH TMApTHEPOB B COTPYIHHUYCCTBE IIPH
BBIPabOTKE 00IIETo;



® YCTaHABIIMBACT W CPAaBHUBACT pa3HbIe TOYKH 3pPEHUS, MPEXKAe 4YeM NpPUHUMATh
pELICHUsT W JIelaTh BBIOOD; CIIOPUT W OTCTAaWBACT CBOIO TO3UIUIO0 HE BPKIACOHBIM LIS
OTIIOHEHTOB 00pa3oM;

® OCYIIECTBIISICT B3aMHBIH KOHTPOJIb M OKAa3bIBACT B COTPYJHHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIIb. OPTaHU30BBIBACT M IUIAHUPYET Y4eOHOE COTPYAHHYECTBO C YYHUTEIEM M
CBEPCTHHUKAMU;

e ormnpenenser eau U GYHKIMNA YYaCTHUKOB, CITOCOOBI B3aMMO/ICHCTBHS,

® [UIAHUPYET OOIIHE CIIOCOOBI PabOTHI;

e yMmeeT paboTaTh B TpyNIle — YyCTaHABJIMBAET paboume OTHOMICHHs, d(HPEKTUBHO
COTPYAHUYACT U CITIOCOOCTBYET MPOIYKTHBHON KOOTICPAIIHH;

® UHTErPUPYETCS B TPYIIY CBEPCTHUKOB U CTPOUT MPOTYKTHBHOE B3aUMOJICHCTBUE CO
CBEPCTHUKAMH U B3POCIIBIMH;

® VUUTHIBACT Pa3HbIC MHECHUS U MHTEPECHI U OOOCHOBBIBATh COOCTBEHHYIO TTO3UITHUIO;

BbINMYyCKHHUK MOJTYYHT BO3MOKHOCTH HAYYHUTHCH:

- TPOAYKTHBHO pa3pemarb KOH(IUKTHI HAa OCHOBE y4EéTa HMHTEPECOB W TO3WIUHA BCeX
YYaCTHHUKOB, IIOMCKA M OIIEHKHU aJbTEPHATHBHBIX COCOOOB pa3penieHust KOHPIUKTOB;

A0roBapuBaTbCqa U MPUXOJUTH K 06H_I€My PCLICHHUIO B COBMECTHOM JACATCIIbHOCTH, B TOM YHCJIC
B CUTYaIlMH CTOJIKHOBEHHS HHTEPECOB;

Oparb Ha ce0s1 MHUIIMATHBY B OPTaHU3allMN COBMECTHOTO JICHCTBHUS (I€I0BOE JIUEPCTBO);

BJIaZICTh MOHOJIOTUYECKOW H  JHMaJOTMYeCKOW (opMaMH pedd B  COOTBETCTBUH C
T'paMMaTHYCCKUMHU U CUHTAKCUYCCKUMHU HOPMAaMH POJHOI'O A3bIKA,

CIIEIOBaTh  MOPAJIBHO-3TUYECKUM W IICHUXOJOTMYECKUM  IMpHHOMIAM  OOIIeHHs U
COTPYyAHHNYCCTBA Ha OCHOBC YBAXHTCJIBHOI'O OTHOIICHHA K HapTHépaM, BHUMAaHHUA K JIHUYHOCTH
JPYroro, aaeKBaTHOTO MEKJIMYHOCTHOTO BOCHPUSTHSA, TOTOBHOCTH a/IEKBaTHO pearupoBaTh Ha
HYXbl APYIrUuX, B 4aCTHOCTH OKa3bIBATh IIOMOINbL W 3MOLMWOHAJIBHYIO MNMOAJACPKKY HapTHépaM B
HpoLecce TOCTIKEHHS O0IIEH e COBMECTHOM AEATEIbHOCTH;

IIpeaMeTHBIMH pe3yJIbTATAMM U3Y4YCHUS IIPEAMETA SABIIAIOTCA CIEAYIOUINE YMEHHUS:

OCO3HAHHE POJIM BEILECTB!

- OIIPEMECIIATH POJIb PA3JINYHBIX BELIECTB B IPUPOJIE U TEXHUKE;

- 00BSACHATDH POJIb BEIIECTB B UX KPYTOBOPOTE, PACCMOTPEHNE XUMHUECKUX MPOIIECCOB;

- IPUBOJUTH IPUMEPBI XUMUYECKUX IIPOLIECCOB B IPUPOJIE;

- HaxOJUTh YEPThl, CBUAETEILCTBYIONIME 00 OOIIMX MPHU3HAKAX XUMHUYECKHX MPOLIECCOB U UX
pa3IUUMsIX. UCTIONIb30BAaHUE XUMHUUECKUX 3HAaHUH B OBITY;

- OOBSICHATH 3HaUECHUE BEILECTB B KHU3HHU U XO34HCTBE YEIIOBEKa,

OOBSACHATH MUP C TOUKHU 3PEHUS] XUMUU;

— IIEPEUUCIIATh OTIIMYUTEIBHBIE CBOMCTBA XMMUYECKUX BEIIECCTB;

— pas3nuyaTh OCHOBHBIE XMMHYECKHME IIPOLECCHI; - ONPEIEIATh OCHOBHBIE KJIACCHI
HEOPraHUYECKUX BEILECTB;

- TIOHMMAaTh CMBICII XHMHYECKMX TEPMHHOB. OBJAJCHUE OCHOBAMU METOAOB IIO3HAHUSA,
XapaKTEepHBIX I €CTECTBEHHBIX HAYK:

- XapaKTepu30BaTh METOJAbl XMMHUYECKOM Hayku (HaONIo/eHuE, CpaBHEHHUE, SKCIIEPUMEHT,
U3MEPEHHUE) U UX POJIb B IO3HAHUU IPUPOIBI;

- IPOBOJUTH XUMUYECKHE ONBITHI U SKCIIEPUMEHTHI U OOBIACHATH UX PE3YJIbTATHI;

yYMEHHUE OLEHHBATh MOBEJCHHE 4YEJIOBEKAa C TOYKH 3PEHUS XUMHUYECKOW Oe30MacHOCTH IO
OTHOILICHHUIO K YEJIOBEKY U MPUPOJIE;

- WCIONb30BaTh 3HAHUSA XMMUU TpU COOJIIOJEHMM IIPaBHJ HCIIOJIB30BAaHUS OBITOBBIX
XUMHYECKHX MTPENapaToB;

- pa3IM4aTh OMacHbIe U Oe30MacHbIe BEIIECTBA.



Coaep:kaHue nNporpaMmabl
Xumuga 9 kJjaace

IToBTOpEeHKE M 0000IICHUE CBECHUI 10 KypCy 8 Kiacca

bunapusie coenunenus. Okcuipl cojeoOpasyromire U Hecosneodpasytomue. [ uapokcub:
OCHOBaHUs, aM(pOTepHbIE, KUCIOThL. CpeTHNe, KUCITBIE, OCHOBHBIE COJIH.

O6001eHre cBeleHni 0 XUMHUYECKUX peakiusax. Kimaccudukanus XUMHUYECKUX peaKiuii
M0 pPa3IMYHbIM OCHOBAaHUSM: COCTaBYy M YHUCIY PEarupymoIIux H OOpa3yIOIIMXCs BEIIECTB,
TerioBoMy 3 (exTy, HalpaBICHNUI0, U3MEHEHHUIO CTETIEHEH OKHCICHMS JIEMEHTOB, 00pa3yroIINX
pearupyrolue BelecTsa, (asze, UCIOIb30BaHUIO KaTalu3aTopa.

[ToHsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. @DakTopbl, BIMSAIOMIME HA CKOPOCTh
XUMUYECKUX pEaKIUil: IpUpOJAa PpPEearupyrollnx BEIIECTB, HMX KOHILEHTpalUs, TeMmIeparypa,
IJIOIA/Ib COMPUKOCHOBEHM S, HAJIMYKE KaTtanu3aropa. Katanus.

JeMmoHcTpanuu
*  O3HaKOMJICHHE C KOJJIEKIIMSIMU METANIOB U HEMETAJUIOB.
* O3HAaKOMJIEHHME C KOJJIEKLIMSIMU OKCUOB, KUCIOT U COJIEH.
* 3aBUCUMOCTbH CKOPOCTH XUMHUYECKON PEaKIUU OT MPUPO/Ibl PEArUPYIOIINX BEIIECTB.
* 3aBHUCUMOCTH CKOPOCTH XUMHUYECKON PEAKIIMU OT KOHIICHTPALIMH PEarupyromnux BEIeCTB.
* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON pEaKLMHU OT ILIOIIA N

COIPUKOCHOBEHHUSI pEarupyrouux BeIECTB («KUIISIIUN CII0I).

* 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLUU OT TEMIIEPATYPbl PEArupyrOLIUX BELIECTB.
JlabopaTopHbIe OMBITHI
BzaumopeiicTBue aMMHuaka v XJ0poBOAOPOAA.
Peakuus nerrpanuzanuu.
Habmonenue temnoBoro s dexra peakuu HeHTpaIn3aiuu.
B3aumozerictBue cepHoii Kuciothl ¢ okcumoM meau (11).
PasnoxeHnue nepokcua BoJopo/ia C MOMOIIBIO KaTanasbl KapTodens
3aBUCUMOCTh CKOPOCTH XMMHYECKOM pPEaKIUu OT MPUPOABl PEarupyrolux BEIIECTB Ha
prMepe B3aWMOJICHCTBUS PACTBOPOB THOCYJb(aTa HATpHsl U XJIopuaa Oapwusi, THOCYJIbdara
HATpHs U COJITHOM KHUCIIOTBHI.
7. 3aBHCHMOCTb CKOPOCTH XMMHYECKOM PpEaKIMH OT NpPUPOABI METALIOB IIPU  HUX
B3aMMOJICVCTBUH C COJITHOM KHCIIOTOM.
8. 3aBHCHMOCTH CKOPOCTH XHMHYECKOW PEAKIUM OT HMPHPOIBI KUCIOT NMPH B3aUMOJEHCTBHU
UX C JKEJIE30M.
9. 3aBHCHMOCTBH CKOPOCTH XUMUYECKON PEAKIIUK OT TEMIIEPATYPEL.
10.  3aBMCHMMOCTH CKOPOCTH XMMHUYECKOM PEAaKIMU OT KOHIECHTPALHH.
11. 3aBucuMOCTL  CKOPOCTH  XMMHMYECKOM peakiMud OT IUION@AM  CONPHUKOCHOBEHUS
pearupyromux BemecTs.
12.  3aBuCHMMOCTBH CKOPOCTH XMMHYECKON PEAKIMHU OT KAaTalu3aTopa.

ook whE

XuMu4deckue pPCaKknuu B paCTBOpPaAX 3JICKTPOJIHUTOB

[TonsitTue 00 SIEKTPONUTHYECKOM JTUCCOIMAIMU. OJIEKTPOIUTHI M  HEIJIEKTPOJIUTHI.
MexaHu3M  QUCCOLMAIIMU  3JEKTPOJUTOB C  Pa3IMUHBIM  XapakTtepoMm cBsizu. (CreneHb
ANEKTPOIUTHYECKON Aucconnanuu. CUIbHBIC U C1a0bIe JIEKTPOIUTHL.

OCHOBHBIE TTOJIOKEHHSI TEOPHH AJICKTPOJUTHYECKON nuccornanuu. Kiaccudukanus noHOB
U uX cBoWcTBa. KHCIOTBI, OCHOBaHHMS W COJMM Kak OJJIEKTPONHUTHL. MX Kiaccupukamus u
JUCCOLIAIHS.

OO0mme  XWUMHYECKHE  CBOMCTBA  KHCJIOT: HM3MEHEHHE  OKpPacKH  WHIUKATOPOB,
B3aMMO/JICUCTBUE C METAJUIAMH, OKCUJIAMH U TUAPOKCUAAMH METAJIOB U COJIAMU. MONEKYIIIpHbIE U
HMOHHBIC (TTOJTHBIC U COKPAIIEHHBIC) YPABHEHHS PEAKITUH.

XUMUYECKUN CMBICH COKPAlI€HHBIX YPaBHEHUN. YCIOBUSA IPOTEKAHUS pPEAKLMU MEXIY
ANEKTPOJIUTAMHU 10 KOHIIA. Ps/T aKTHBHOCTH METAJIOB.



OOmme XUMHYECKHE CBOMCTBA IIEJOYEH: B3aMMOJEHCTBHE C KHCIOTaMH, OKCHIAMH
HemeTauioB, comsmu.  OOIMe  XUMHUYECKHE  CBOWCTBA  HEPACTBOPUMBIX  OCHOBAHMIA:
B3aUMOJICHCTBUE C KUCITOTAMH, Pa3JIOKEHUE TIPH HarpeBaHUU.

OO01re XMMHUYeCKHue CBOMCTBA CPETHUX COJICH: B3aUMOJICCTBUE C KUCIOTaMHU, IIEI0YaMH,
COJIIMH 1 MeTajllIaMu. B3auMoneicTBre KUCIIBIX COIEH CO IIEIOYaMu.

I'maponm3, kak OOMEHHOE B3aUMOJCHCTBHE COJICH C BOJOH. ['MIPOSU3 COJIM CHIIBHOTO
OCHOBaHHS M CJIa00# KUCIOTHL. ['uaponau3 com cnaboro OCHOBaHUS M CHIIBHOW KHCIOTHI. [lIkama
pH.

CBolicTBa KHCJIOT, OCHOBaHUM, OKCHIOB M COJIEH B CBETE€ TEOPUM IJICKTPOJIUTHYECKOMN
JIMCCOITUAIIAN U OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHA.

JeMmoHcTpanuu.
* lcnpiTaHuE BEIIECTB U UX PACTBOPOB Ha AJICKTPOIIPOBOIHOCTD.
*  3aBUCHMOCTH JIEKTPOIPOBOTHOCTH YKCYCHOM KUCIIOTHI OT KOHIIEHTPAIUH.
* JIBmxeHHE OKpallIEHHBIX HOHOB B JICKTPUYECKOM IT0JIE.
* OmnpeneneHue xapakTepa Cpeibl B pacTBOPax COJICH.
JlaGopaTopHbI€ OMBITHI.
13. Jluccoumnanus caabbIX SIEKTPOIUTOB HA IPUMEPE YKCYCHOM KMCIIOTHI.
14. smenenue oxpacku HHIMKATOPOB B KUCIOTHOM CPEJIE.
15.  Peakuus HeliTpanu3anuy pacTBOpa MENOYH PA3IHYHBIMU KHCIOTAMH.
16. Tlomyuenue rugpoxcuna meau (11).1 ero B3aMMoaeHCTBHE C PA3IMYHBIMU KUCIOTAMH.
17. Bzaumopeiicteue cunbHbIX KMCIOT ¢ okcumoM meau (11).
18-20. B3anmoeiicTBrEe KHCIOT C METAJJIAMH.
21. KayecTBeHHas peakiys Ha KApOOHAT-HOH.
22. Tlony4eHune CTyqHsA KPEMHUEBOM KMCIOTHI.
23. KauecTBeHHas peakiys Ha XJIOPUJL - MU CyIb(aT-HOHEI
24. VIsMeHeHne OKpacKK MHIMKATOPOB B ILEI0YHOM cpeie.
25. B3auMoeliCTBHE IEI0UEH ¢ YIIIEKUCIBIM Fa30M.
26. KauecTBeHHas peakiis Ha KATHOH aMMOHMS.
27. Tonyuenue ruapoxcuaa meau (11).
28. Pasnoxenue ruapokcuaa meau (11).
29. BzanmoeiicTBrE KapOOHATOB C KMCIOTAMHU.
30. Tonyuenue ruapokcuna xenesa(lll).
31. BzaumoseiicTre xkene3a ¢ pactBopom cyibgara meau (1)
[TpakTrdeckue paboOTHI
1. CsaoiicTBa KHMCJIOT, OCHOBaHWM, OKCHIOB M COJEH B CBETE TEOPUH
AIIEKTPOJIMTUICCKON JUCCOIUAIIIH H OKUCITHTEIHFHO -BOCCTAHOBUTEIIBHBIX PEAKITUI

Hemetamner n ux COCINMHCHUA

CrpoeHre aToMOB HEMETAUIOB W UX mojoxkeHue B Ilepuoanueckoit cucreme. Psn
AIIEKTPOOTPHIIATENILHOCTH. KpucTamummyeckue pemeéTkd HEeMeTalIOB — IPOCTBIX  BEIIECTB.
Annorponus u e€ npuunHbl. Pusnyeckue cBoiicTBa HeMeTauioB. OOIIMe XUMUYECKUE CBOMCTBA
HEMETAJIJIOB: OKHCIIMTCIIBbHBIC 1 BOCCTAaHOBUTCIIBHBIC.

["ajorensl, cTpoeHHMe UX aToMOB M Mojekyn. dusnyeckne M XHMHUYECKHE CBOICTBa
TaJIOI'CHOB. 3aKOHOMepHOCTI/I W3MEHEHHS CBOMCTB IaJOreHOB B 3aBHCHUMOCTH OT MX MOJ0KEHHSI B
[Tepuonuueckoit cucteme. HaxokaeHne TajoreHoB B NPHUPOJIE M HUX MOJNydyeHHe. 3HaYeHHe U
PUMEHEHHE TaJOTCHOB.

['aoreHoBOJOPOJBI M COOTBETCTBYIOLIME MM  KHCJIOTBL:  IUJIaBUKOBas, COJISHAsd,
OpomMoBoI0pOTHASI, MOJ0BOIOpoaHAs. ["anorennapl. KauecTBeHHBIE peakiiuy Ha TaJIOT€HHUI-HOHEI.
[TpuMeHeHre coeIMHEHHH raJlOTeHOB M UX OMOJIorHyecKast pojb.

O6mas xapakrepuctuka snemeHToB VIA-rpynmnel. Cepa B mpupone U €€ MoJydeHHeE.
AnnoTponHble MOJAU(HKAIMKM Cepbl W MX CBOWCTBAa. XHUMHYECKHE CBOWCTBA cepbl M €€
pUMEHEHHE.



CepoBOJ0OpO/I: CTPOCHHE MOJIEKYJbI, (PU3HUECKUEe U XUMHUYECKHE CBOWCTBA, MOIYYEHHE U
3Hauenue. CepoBomopoanas kuciota. CynbGuasl U ux 3HadeHue. JIIoMUHODOPEI.

Oxkcua cepol (1V), cepructas kucinota, cyinbhuTbl. KauecTBeHHas peakius Ha Cyab(ur-
HOH.

Okcua  cepol (VI), cepnas kwuciora, cynbdarbl. Kpucramnoruaparsl. KadecTBeHHas
peakius Ha cynb(ar-uoH.

CepHas KHCJIOTa - CHJIBHBIA AJIEKTPoJuT. CBONCTBA pa30aBICHHOW CEPHOM KHCIIOTHI, KaK
TUMTUYHON KHCJIOTHI: B3aUMOJICHCTBUE C METaJUIaMH, OCHOBHBIMH U aM(pOTEPHBIMH OKCHIAMH,
OCHOBaHUSMHU U aM(pOTEPHBIMU TUIPOKCUIAMU, cosisiMu. KauecTBeHHas peakiius Ha Cyib(aT-HOH.

OO6mas xapaktepucTuka s1eMeHTOB VA-rpynmnbl. A30T, CTPOCHHE aTOMa U MOJIEKYJIbI.
Ou3nyUecKre U XMMUYECKHE CBOMCTBA M MPUMEHEHHE a30Ta. A30T B IPUPOE U €ro OMOJIOTrHYecKas
pOJIb.

AMMUaK, CTpOCHHE MOJICKYJbI U (DU3MYECKHe CBOWCTBA. AMMHAa4yHas BOJAA, HAIATHIPHBIN
CHUPT, TUAPAT amMMmuaka. JIOHOPHO -aKIENTOPHBI MeXaHH3M O0pa30BaHMS KAaTHOHA aMMOHHSL.
BoccranoBurensHbie cBoiicTBa ammuaka. Conu aMMOHUST W WX TpuMeHeHue. KadecTBeHHas
peaxiusi Ha KaTUOH aMMOHHSI.

Oxcupl a30Ta: HecoyieoOpa3ylolMe M KUCIOTHbIE. A30THUCTas KHUCIOTa W HHUTPHTHI.
A30THas KUC0Ta, €€ MoJlyueHue U cBoricTBa. HUTpaTh.

®ochop, crpoerne aroma u amwtorponus. Dochuasl. Dochun. Oxcua dochopa(V) u
oprodochopnas kucinota. Pocdarel. DochopHbie ynoopeHus. THCEKTHITUIBI.

OO0mass xapakTepucThka 3jieMeHTOB IV A-rpynmbl: OCOOEHHOCTH CTPOSHHUS aTOMOB,
MPOCTHIX BEIIECTB M COCAMHEHHI B 3aBHCHMOCTH OT MOJOKeHUs 3neMeHToB B [lepmomuueckoii
cucteme. YTiepoa. AJUTOTpOmHbIE MOTUGUKANWK: aiMa3, Tpadut. AMOPQHBIA yriIepoa U €ro
copra: caxa, AaKTUBHPOBaHHBIK yroib. AjcopOums. XuUMHUYECKHE CBOMCTBa yriepoja.
KokcoxuMmuueckoe mpou3BOACTBO M €ro npoAyKiusa. KapOouipl.

Oxkcun yraepoxa(ll): crpoenune Mojexkynbl, MOJdy4eHHE M ero cBoicTBa. Okcup
yraepona(lV): crpoeHue MOJEKynbl, MOJYYEHHE W €ro CBOWCTBA. YrosbHas kuciora. Comnm
YrOJIbHOM KUCJIOTHI: KapOOHATHI U THAPOKapOOHAThl. TeXHUYECKas ¥ MUILEBasi CO/a.

Heopranuueckue M OpraHuyeckue BELIECTBA. YTJIEBOAOPOAbl. XHUMHUYECKOE CTPOCHHUE
OpPraHMYECKUX BEIIECTB, KaK MOPSIOK COSTUHEHHUS aTOMOB B MOJIEKYJI€ TI0 BaJICHTHOCTH.

MeraHn, 3TaH, KaKk IpeJeibHbIE YIIIEBOAOPOAbl. DTUJIEH M alETWIEH, KaK HeIpe/eiabHble
(HEeHaCBIIIEHHBIE) YIJIEBOMOPOAbl. [opeHue yrieBogoponoB. KadecTBeHHbIE pEaKIMM Ha
HeNpeebHbIE COSUHEHHUS.

OTUJIOBBI  CIIUPT, €ro TMoJy4deHWe, NpUMEHEeHHe U (U3HOJIOTHYECKOe JEeHCTBUE.
TpéxaroMHbIil cnupT rauuepuH. KauecTBeHHas peakiusl Ha MHOTOATOMHBIE CIIUPTBI. YKCYCHas -
MPEJICTAaBUTEND KJlacca KapOOHOBBIX KHCIOT.

Kpemuuii, crpoenue ero atoma u cBoiictBa. Kpemuuii B npupone. Cunuuuisl U CHIaH.
Oxkcun kpemuus(1Y). Kpemuuesas kuciora u e€ counu.

[IpousBoacTBO crekna MW 1eMeHTa. llpoaykuusi CHIMKAaTHOW MPOMBINUIEHHOCTH:

ONTHYECKOE BOJIOKHO, KepaMuka, papdop, dasHc.
OnTryeckoe BOJIOKHO.

Hewmerannst B mpupome. DpakimoHHas TMeperoHkKa >KUAKOTO BO3AyXa Kak CIoco0
MOJIYYeHHST KUCTIOpO/Ia, a30Ta, aproHa. [lonydyenue gocdopa, kpemHus1, xjaopa, ioaa. IIEKTPOIn3
pacTBOPOB.

[ToryueHue cepHOM KHCIOTHI: ChIPhE, XMMH3M, TEXHOJOTHYECKAsl CXeMa, METOJ KUIIAIIETO
CJIOSl, TIPUHIMUIBI TerIooO0MeHa, MPOTUBOTOKA M mupKymsauuu. Oneym. [Ipon3BoacTBO ammuaka:
CBIPBE, XUMHU3M, TEXHOJIOTHUYECKAs CXEeMa.

JleMoHCTpanuu

Kosneknus HeMeTanios.

Mojenu KprucTasIn4ecKiX peléToK HEMETaNIOB: aTOMHBIE U MOJIEKYJISIPHBIE.
O30HaATOpP U MPUHIMIIBI €70 PaOOTHI.

["openune HeMeTaIoB - MPOCTHIX BEILECTB: cepbl, (hocdopa, APEBECHOTO YTIIs.
OO0pa31pl TaJOreHOB - TPOCTHIX BEIIECTB.

B3aumoseiicTBuE rajqoreHoB ¢ METaJIaMH.



BriTecHenue xiopa OpoMoM WM Hoja U3 PAaCTBOPOB UX COJICH

Konneknusa npupoaHbIX COETMHEHUH XJ10pa.

B3anmoneiicTBrue cepbl ¢ METaLIaMH.

I"'openue cepsl B KUCIIOpOE

Konnekuus cynbGuaHbIx pya.

KauectBennast peakuus Ha CylIbQUA-UOH

O0ecl1BeunBaHNE OKPALIEHHBIX TKAHEN U IIBETOB CEPHUCTHIM T'a30M.
B3anMonencTBre KOHIIEHTPUPOBAHHON CEPHON KHUCIIOTBI C MEJBIO.
OOyrinBaHNue OpraHMYECKUX BEIIECTB KOHLIEHTPUPOBAHHON CEPHOM KUCIOTOM.
Huarpamma «CoctaB BO3ayxay.

Buneodparmentst u cnaiiapl «lITuusu 6azaps.

[Tony4enue, cobupanue u pacro3HaBaHUE aMMHAKA.

Pasnoxxenne 6uxpomara aMMOHHUSI.

e B3saumoneiicTBUE KOHUEHTPUPOBAHHOW a30THOM KUCIOTHI C MEJBIO.

e ['opeHue uyepHOro nopoxa

Pa3noxeHue HUTpaTa Kajaus ¥ TOPEHUE IPEBECHOIO YrOJbKa B HEM
O0pa3ipl IpUPOIHBIX coequHeHHH (ocdopa.

['openue docdopa Ha BO3ayXe U B KUCIOPO/IE.

[Tomryuenue 6enoro ochopa u UCIBITAHUE €TO0 CBOKCTB

Komneknust «O0pa3iibl MPUPOIHBIX COSTMHECHUHN YTIIEPOIa»

[Toptper H. /. 3enunckoro. IlornomieHue akTUBUPOBAHHBIM YIJIEM pPacTBOPEHHBIX
BEILECTB WJIU I'a30B.

YCcTpoiCcTBO MPOTHUBOTA3A.

Mopenu MoeKysl MeTaHa, 3TaHa, 3TUJICHA U alleTUJIeHa.

BzaumopeiicTBue sTusieHa ¢ OpoMHON BOION M pacCTBOPOM MEpMaHraHaTa Kajusl.
OO01re XMMUYECKUE CBOMCTBA KUCIOT HAa IPUMEPE YKCYCHOW KHCIIOTBHI.
KauecTtBeHHast peakiivs Ha MHOTOATOMHbBIE CIIUPTHL.

Komnexnust «O0pa3ubl IPUPOIHBIX COSTMHEHUN KPEMHUSD.

Komnexknus crekna, KepaMHUKH, [IEMEHTA U U3JEIUN U3 HUX.

Konnexkuust npoayKIuy CUIMKaTHOW MPOMBIIITIEHHOCTH.

BuneodpparmenTts! u cnaiasl «IIpon3BoACTBO CTEKIA U IEMEHTAY.
Komnexuus «[IpupoaHele coeqnHEHNsT HEMETAIUIOBY.

Buneodparmentsl u cnaiinpl «@pakiioHHas eperoHka >KUIKOro BO3yXa»
Buneodbparmentsl u crnaiiasl  «[lomydenue BogopoJa, KHCIOpPOJa M TaJIOT€HOB
AIIEKTPOJIUTUYECKUM CIIOCOOOM.

Mopenu anmapatoB AJIs1 POU3BOJICTBA CEPHOM KUCIIOTHI.

Mopenb KUIsImero cios.

Mogenb KOJIOHHBI CHHTE3a aMMHUaKa.

Buneodparmentsl u cnaiinpl « Ipou3BoACTBO CEpHON KUCIOTHI».
Buneodparments! u cnaiinel «IIpon3BoacTBO aMMuaKa.

Komnexkuust «CpIpb€ A1 NOTy4EHUsI CEPHOM KUCIIOTBI».

JlaGopaTopHbI€ OTBITHI

32. Pacrnio3HaBaHKe raloreHuI-HOHOB.

33. KayecTBeHHBIE PEAKIIMU Ha CYIIb()AT-HOHBI.

34. KauecTBeHHas peaknyus Ha KATHOH AMMOHHUSI.

35. Xumuueckue CBOMCTBA a30THOM KMCIIOTBI, KAK DJIEKTPOJIUTA.

36. KauectBennsle peakiuu Ha Gocdar-uoH.

37. Ionydyenne U CBOWCTBA YrOJIBLHOM KUCIIOTHI.

38. IIpomycKkaHue YrIeKUCIIOro ra3a 4epes pacTBOp CUIMKATa HATPHS



IIpakTnyeckune padoThl
2. 3yueHue CBOUCTB COJITHON KUCIIOTHL.
3. U3yuenue CBOUCTB CEPHOM KHCIIOTHI.
4. Tlonyyennre aMMHaKa U U3ydeHHUE ETO CBOMCTB.
5. Iony4enue yraeKucIoro raza u U3y4eHue ero CBOMCTB.
MeTanjibl M UX COeTUHEHUS
[Tonoxxenune wmetamwioB B Ilepumoanueckoid cucteMe Xumudyeckux »syemeHTtoB [, U.

MenneneeBa, CTpOGHHE HMX aTOMOB M KPUCTALIOB. MeTamnyeckas CBsI3b M METaUIMYECKast
KpUCTajuinueckasi pemérka. duznueckue CBOMCTBA METAUIOB: 3JIEKTPO- M TEIJIONPOBOJIHOCT,
OTpakaroias CriocOOHOCTb, MIIACTUYHOCTD. CIiaBbl YEPHBIE U I[BETHEHIE.
Metaiibl KaKk BOCCTAHOBHUTEIU. OJEKTPOXMMHYECKUM psAll HamnpsokeHud. BiaummogeincTBue
METaJIOB C HEMETaJIaMH, OKCUAaMH, KUCIOTAMH, COJISIMU. AJTFOMUHOTEPMHUSL.
CtpoeHne aToMOB W TMPOCTHIX BEIIECTB IIEJIOYHBIX METAUIOB. 3aBUCUMOCTh (PU3UYECKHX H
XUMHYECKUX CBOMCTB IIEJIOYHBIX METALIOB OT 3apsIOB sSAep MX aTOMOB. OKCHIBI M THAPOKCHIBI
HIEJIOYHBIX METAJJIOB, MX MOJy4YeHUE, CBOMCTBA, MPUMEHEHHE. BakHelime coyid IMIEeT0YHBIX
METAJIJIOB, UX 3HAYCHUE B )KMBOW M HEKUBOM MPHUPO/IC U B )KMU3HU YETIOBEKA.
CtpoeHune aTOMOB U MIPOCTHIX BEIIECTB MIEI0YHO3EMEIbHBIX METAUIOB. 3aBUCUMOCTh (DU3UYECKUX
U XUMHUYECKHUX CBOMCTB IIEIOYHO3EMEIIbHBIX METAJIJIOB OT 3apsioB siaep uX aToMoB. OKCHIBI U
TUJPOKCHUIBI  IEJIOYHO3EMENIbHBIX METaJUIOB, HX IOJy4€HHE, CBOWCTBA M IPUMEHEHHUE.
Baxneiimme conu mEnOYHO - 3eMENIbHBIX METAJIJIOB, UX 3HAYEHUE B MPUPOJE U KU3HU YEIIOBEKA.
KapOoHaTsl ¥ THAPOKapOOHATHI KAJIbIIHS.
Kéctkocth BOABI: BpeMeHHass W mocTosiHHasg. CrocoObl yCTpaHEHUSI BPEMEHHOM KECTKOCTH.
CnocoObl yCTpaHEHHS TOCTOSHHOW KECTKOCTU. MonuThl. CoenuHEHUs aTlOMHHHS B IPHUPOJIE.
Xumuueckue cBoWcTBa amOMUHUS. OCOOEGHHOCTHM OKCHJa U THUIPOKCHAA QIIOMUHUS Kak
aM(doTepHBIX coeTMHEHUH. BaxkHel e cou amroMuHus (XJI0puI, cyiabdar).
OcobeHHOCTH cTpoeHHUs aToma skenesa. JKeneszo B mpupoje. Baxueimmue pyabl xene3a. OKCHIBI U
ruapokcuabl keneza(ll) u xenesza(lll). Comu xenesa(ll) u sxeneza(lll). OOnapyxeHne HOHOB
KaTHOHOB JeJe3a B pacTBOpe. 3HAUCHHE COCTMHEHUM JKee3a.
Koppo3uss xumuueckass W 3JIEKTPOXMMHYECKas. 3allldTa METa/IOB OT KOPpo3uu. Meraisl B
IIPUPOJIC: B CBOOOJHOM BHUJC M B BUAC coeAuHeHui. [ToHsTrue o metauryprun. YépHas U LBETHas
Metamutyprus. [lupomeraniayprus, riApoOMeTaIyprus, 3J1eKTpoMeTamutyprus. JJoMeHHbII nporiecc.
[TepepaboTka yyryHa B CTajib. DIEKTPOIU3 PACIIIIABOB.
JemoHcTpanmun

* BsaumopeicTBHe HATPUS, TUTHS U KaJbLHS C BOJOM.

* ['opeHue HaTpusi, MarHus U ’*eje3a B KUCIOPO/IE.

* Bcnbika TepMUTHON CMECH.

* BsaumopeicTBHE CMECH MOPOUIKOB CEPHI U KeJe3a, [IMHKA U CEPBL.

* BzaumoaeiicTBre aTlOMUHUSA ¢ KUCIOTaMH, IIEJI0YaMH U BOJOM.

* BsaumopeincTsue xkeie3a U MEAU C XJIOPOM.

* BsaumoneiicTBHUE MEOU C KOHUECHTPUPOBAHHOM CEPHOM KHUCIOTOM M a30THOM KHCJIOTOU

(pa36aBneHHON M KOHIIEHTPUPOBAHHOM).

* Okpacka MmIaMeHH COeUHEHUSIMH IEJIOYHBIX METAJIOB.

* Okpacka MIaMeHH COSUHEHUSIMHU METOYHO3EMEIbHBIX METAILIOB .

* Tamenue u3BecTy BOJOM.

* [lomydenue kECTKOM BOBI B3aUMOJICCTBUEM YTJIIEKUCIIOr0 Ta3a ¢ W3BECTKOBOW BOJIOM.

* VYcTpaHeHHe BPeMEHHOM KECTKOCTU KUIISTYCHUEM U JTOOABKOM COJIBI.

* VYcrpaHeHHE MOCTOSHHOM KECTKOCTU JOOABKOM COIBI.

*  VoHUTHI U IPUHITUTI UX EUCTBHS (BUACO(PparMeHT).

*  Komtekuust npupoJHBIX COCTUHEHNN ATTFOMUHHSL.

*  BuzaeodparmMeHTs! U cnaiiipl «OKCHI ATFOMUHUS U €70 MOTUDUKALIAN.

* [lomydyenue am(poTepHOTO TUAPOKCUIA ATTFOMUHUS U UCCIIEOBAHNUE €TI0 CBOMCTB.

*  Komneknus «XUMHUYECKHE HCTOYHUKHA TOKAY.



* Pe3ynbTaThl AIATEIBHOIO 3KCIEPUMEHTA MO W3YYEHHUIO KOPPO3MM CTaJbHBIX H3JEIUN B
3aBUCUMOCTH OT YCIIOBHUM IPOLECCOB.
* Boccranosnenue meau u3 okcuaa meau(ll) sogopomom.
*  BuneodparmenTs u cnaiiapl «[poM3BOACTBO UyryHa U CTaIN.
* BugeodparmenTsl u crnaiiabl «3aemus U3 yyryHa u CTanm.
*  BuneodparmenTs u crnaiiasl «II[pou3BOACTBO ATFOMUHHSI.
JlaBopaTopHble ONBITHI
39.B3aumozeiicTBre xene3a ¢ pactBopom cyiabdara meau(ll).
40.TTony4enne U3BECTKOBOM BOJIBI M OIBITHI C HEA.
41.Tlonyuenne ruapoxcunos xenesa(ll) u (111).
42.KauecTBEHHBIE PEAKIIUHM Ha KATHOHBI JKeJIe3a
[TpakTrueckue pabOTHI
6. Ilony4eHue KeCTKON BOIBI M CIIOCOOBI €€ YCTPaHEHHS.
7. Pelenue S5KCIEPUMEHTAIBHBIX 337124 110 TeMe «MeTasuiby».

XHMMHA M OKpYsKaoIas cpeaa

Crpoenue 3eMiu: sSApo, MAHTHS, 3eMHasl KOpa, MX XUMUYECKUl coctaB. JIutocdepa u eé
XUMUYECKH coctaB. Munepanbl. Pynel. Ocagounble mnopoasl. [lone3Hble uckonaemsle.
XuMu4eckuit coctaB THIpochepbl. XUMUYECKHA COCTaB aTMOCHEPEHI.

VICTOYHUKH XUMHUYECKOTO 3arps3HEHHs] OKpyKawomied cpenbl. [7o0anbHbIE HKOJIOTMYECKUE
npoOJIeMbl  YENIOBEYECTBA: TAPHUKOBBIH 3((}EKT, KUCIOTHBIC JIOXKIU, O30HOBBIC JIBIPHI
MexyHapo/IHOE COTPYAHMYECTBO B OOJACTH OXPAHBI OKPYXKAIOMIEH cpelbl OT XUMHYECKOIrO
3arpsi3HCHUS. «3elIEHasT XUMUS.
JdeMoHcTpannmn

* Bugeodparmentsi u crnaiiibl «CtpoeHne 3eMin U €€ XUMUYECKHIA COCTaB.

*  Koseknus MUHEPATIOB U TOPHBIX MOPO/I.

*  Komnekuus «Pyabl MeTamioBy.

*  Buneodparmentsl u cnaiapl «[ 100aTbHBIC IKOJIOTHYECKUAE TPOOIEMBI YEIIOBEICCTBAY.
JlaGopaTopHbI€ OTBITHI
43. U3yuenue rpanuTa.

O0o0eHne 3HAHUI M0 XMMHUM 32 KYPC OCHOBHOM IIKOJIbI.

IHoaroroska kK OCHOBHOMY IroCy1apCTBEHHOMY IK3aMEHY

CrpoeHne aToMa B COOTBETCTBHM C IMOJIOKEHHUEM XUMHUYECKOro 3jieMeHTa B [leproamueckoit
cucreme. CTpoeHHE BeLIECTBA: XMMHUYECKas CBS3b M KPUCTAIIIMYECKHE PEHIETKU. 3aBHCHUMOCTh
CBOWCTB 00pa30BaHHBIX AJIEMEHTAMHU MPOCTHIX BEUIECTB (METAUIOB, HEMETAJIOB, OJIArOPOIHBIX
ra3oB) OT TOJIOKeHHS djemMeHTOB B Ilepmoamueckoii cucteme. THUIOIOTHS HEOPTraHUYECKUX
BEILECTB, JCICHUE UX Ha KJIacChl U rpynnsl. [IpencraBurenu.
IIpu3Haky M yclIOBHsA NPOTEKAHWS XMMHYECKUX pEaKUUi. THUIOJIOrMS XMMHMYECKUX PEaKIUN 10
pasIMYHBIM  OCHOBaHMAM. Peaknuu uoHHOro oOMeHa. OKHUCINTENBHO-BOCCTAHOBUTEIbHbIC
peakuum.
XUMHUECKHE CBOMCTBA MPOCTHIX BEIIECTB. XapaKTepHble XMMUYECKHE CBOMCTBA COIE00pa3yoLINX

OKCHJIOB, THUJIPOKCHJIOB (OCHOBAHUM, KUCIOT U aM(POTEPHBIX TUAPOKCUIOB), COJIEH.



YyeOHo-TeMaTHYeCKHIi IJIaH

Ne | HammenoBanue pazaenos (teM) | KomuuecTBo B ToMm uncie Ha nmpoBegeHue
4acoB 110 IIpakTrueckux KontponbHbIx
porpamme pabort pabot
1 | TloBTopenue u 0600IIEHNE S 1
CBEJICHUH IO KypCy 8
Kj1acca. XMMUYECKUE
peaKIuu
2 | XUMHUYECKHE PEaKINH B 10 1 1
pacTBopax
3 | Hemeramisl 1 X cOeIMHCHUS 25 4 1
4 | MeTtawibl U UX COE€IUHEHUS 17 2 1
5 | XuMmus 1 OKpyKaroias cpeaa 2
6 | O6obueHne 3HaHUI IO XUMUHU 7 1
3a KypC OCHOBHOM IIKOJIBI.
[ToaroroBka k OcHOBHOMY
roCy/1apCTBEHHOMY 3K3aMeHY
(0I'9)
Peseps 2
Hroro 69 7 5
KajeHnapHo - TeMaTHYeCKO€ IUIAHNPOBAHUE
Ne Jara Tema ypoka
n/n Inan ‘ DaKT
IMoBTOpeHue U 06001IeHUE CBEIeHUIT MO KypCYy 8 kiacca.
XumMnuyeckue peakumu (5 4)
1 10209 OO6muit uncrpykrax no IITh. Knaccudukanus
HEOPTaHWYECKUX BEIIECTB U UX HOMCHKJIATYpa
2 07.09 Krnaccudukanus XuMHUeCKUX peakiuii Mo pa3IuIHbIM
OCHOBAHUSIM.
JLp. Nel-5
3 09.09 Krnaccudukanus XuMHUECKUX PEaKIHA 10 pa3TuIHBIM
OCHOBAHUSIM.
JL.p. Nel-5
4 114.09 [loHsATHE O CKOPOCTH XMMHUYECKON PEAKIIUH.
Karanms.
JLp. Ne6-12
5 [16.09 [loHATHE O CKOPOCTH XMMHUYECKON PEAKIIUH.
Karanms.
JLp. Ne6-12

XuMHYecKHe peakuuu B pactsopax (10 1)




6 21.09 OnektponuTrdeckas Jlucconnanms.
JL.p. Nel3
7 | 23.09 OCHOBHBIE TIOJIOKEHUS TEOPUH AIEKTPOITUTHUCCKOM
nuccormanuu (TON).
8 |28.09 XHUMHYECKHE CBOMCTBA KUCIIOT KaK JIEKTPOJIUTOB
UL.p. No14-23
9 |30.09 XUMHYECKHE CBOMCTBA KUCIIOT KaK 3JIEKTPOJIUTOB
UL.p. No14-23
10 | 05.10 XWMHYECKHE CBOMCTBA OCHOBAHHUH KaK 3JIEKTPOJIUTOB.
JL.p.No24-28
11 | 07.10 XUMHYECKHE CBOMCTBA COJICH KaK AJICKTPOJIUTOB.
UL.p. No29-31
12 | 12.10 [Tonsitue o rusponuse coneit
13 | 14.10 IL.p. Ne 1. Pemienne skciepruMeHTAIBHBIX 331a4 110 TEME
«DJIEKTPOIUTUICCKAS TUCCOIHAIIHS)
14 |19.10 O06o001IeHre U cHCTeMaTU3alns 3HAHUN 110 TeMe « X UMUYIECKUE
PEaKIy B pPacTBOPax HJEKTPOIUTOBY
15 |21.10 Kontponbnas padota Ne 1 mo teme «XuMU4eCKre peakinu B
pacTBOpax IEKTPOTUTOB
HemeTtanabl u ux coequHeHus (25 4)
16 |02.11 OO01mas xapakTepucTHKa
HEMETAJJIOB
17 | 04.11 O061mmas
xapakrepuctuka 31emeHToB VIIA rpynmsl — rajoreHos
18 | 09.11 CoenuHeHus rajJoreHoB.
JLp. Ne32
19 |11.11 [Lp.Ne 2. «M3yueHue CBOMCTB COISIHON KUCIOTHD)
20 |16.11 O6mas xapakrepuctuka 31emeHToB VI A - xanpkorenoB. Cepa
21 |18.11 CepoBoiopo1 ¥ cynbhuab!
22 | 2311 KuciiopoiHbIe COSTUHEHUS CEPBI.
UL.p. Ne33
23 | 25.11 ILp. Ne 3. «M3ydeHune CBOMCTB CEpHON KUCIOTHI»
24 | 30.11 OOmiast XapakTepUCTUKAa XUMUYECKUX 3JeMEeHTOB VA TpyIIbl.
A3sotr
25 | 0212 Ammuak. Conu aMMOHMS
JLp. Ne34
26 | 07.12 IL.p.Ne 4 «IlonyyeHne aMMHaka U U3y4E€HHUE €Er0 CBOMCTB)
27 109.12 Kucnoponnsie coenuuenus a3ora.
JL.p. Ne35
28 |14.12 Kucnoponusie coenuuenus a3ora.
JL.p. Ne35
29 |16.12 ®dochop 1 ero coequHEHHUS.
JL.p. Ne36
30 |21.12 O6mras xapakteprcTrka 35eMeHToB [V A- rpynmsl. Yriepos.
31 | 23.12 Kucnoponsie coenHenus yriepoaa.
JLp. No37
32 |11.01 ILp. Ne 5. «Ilomyuenue yriiekucioro raza u M3y4eHue ero
CBOMCTB»
33 [13.01 YreBo10po/isl
34 |18.01 Kucnopocoaepxaniye opraHnIecKue COSAMHCHHS
35 |20.01 KpeMmHuii u ero coeinHeHusI.




JLp. No38

36 25.01 CunukarHas
MPOMBITIJICHHOCTh
37 27.01 [loslyueHne HEMETAIIIOB
38 01.02 [Tomy4yeHue BaxHEHITUX
X UMHYECKHUX COCIUHEHUN
39 03.02 00001menue mo teme «HeMmeramisl U UX COSINHEHU
40 08.02 KonTtposbHast padota Ne 2 mo teme «HemeTamibsl 1 ux
COCTUHEHUS)
41 10.02 O0611as XapaKTePUCTUKA METAJIIOB
42 15.02 O01Me XUMUYECKIE CBOMICTBA METAJIIIOB.
UL.p.Ne39
43 17.02 OO01ast XxapakTepUCTHKA IIEIOYHBIX METAJIOB.
44 22.02 OO01ast XxapakTepUCTHKA IIEIOYHBIX METAJIOB.
45 24.02 O061m1as XxapaKTepUCTHUKA IIETOYHO3EMEIbHBIX METAJIOB.
UL.p.Ned0
46 01.03 O01mast XapaKTepUCTHKA IIEIT0YHO3EMEIbHBIX METAIIIOB.
ULp.Ne40
47 03.03 JXK€cTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs
48 10.03 ILp.Ne 6. «0KecTkocTh BOJIBI M CIOCOOBI €€ yCTpaHEHUS
49 15.03 AJTFOMUHUH ¥ €0 COCTUHEHUS
50 17.03 DKene3o u ero coenuHeHUs
UL.p.Ne41-42
51 31.03 DKene3o u ero coenuHeHus
UL.p.Ne41-42
52 05.04 [T.p. Ne 7 «Pemienue
PKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTaibhy
53 07.04 Koppo3us MEeTaJisIoB ¥ CIIOCOOBI 3alTUTHI OT Hee
54 12.04 Mertainnsl B npupose. [lonsatue o Metamrypruu
55 14.04 Mertainnsl B npupoze. Ilonarue o Meramtypruu
56 19.04 O06001IeHNEe 3HAHUN 0 TeMe «MeTaluIbI»
57 21.04 KontponbHas padota Ne3
1o TeMe «MeTaibh)
Xumus ¥ oOKpy:Kawmas cpena (2 4)
58 26.04 XMMHUYECKHI COCTaB IJIAHETHI 3eMJIs.
UL.p. Ned43
59 28.04 OxpaHa OKPYKaOIIeH CpeIbl OT XUMUIECKOTO 3arpsi3HEHUS
O000menne 3HAaHUH 10 XHMHH 32 KYPC OCHOBHOM
mKoJbl. (OI) (7 9)
60 BemiecTtBa
61 XuMu4eckne peakiuuu
62 (OCHOBBI HEOPTaHUUYECKON XUMHUU
63 (OCHOBBI HEOPTaHUUYECKON XUMHUU
64 [ToBTOpeHue u 0000mEeHue mo Teme. [loaroroska K

KOHTpPOJIbHOM pabore




65

[Ipomexxyrounasi arrecranus. KontponsHas pabora

66 AHanM3 KOHTPOJIBHON pabOTHI.
ITogBenenue UuTOroB roja.
67 IToBropenne XuMU4YeCKHe peakiiuu
68 [ToBTOpEeHNEe XUMHUUECKHE PEAKIIMH B paCTBOpax
69 [ToBTOpEeHNEe MeTaibl U HeMeTalIbl




