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1. MosicHUTebHAS 3aIUCKA

Pabouas nporpamma 1o y4eOHOMY MpeAMETY « XUMUSD» 1T 00ydaronuxcs
C OrPpaHUYEHHBIMU BO3MOXXHOCTSAMH 3I0pOBbsi 8-9 KiaccoB  pa3paboTaHa B
COOTBETCTBHUM C  TpeOOBaHUSIMU denepaabHOro rocyAapCTBEHHOTO
00pa30BaTEeNBFHOTO CTAaHJApTa OCHOBHOTO OOMIET0 0Opa30BaHUSA Ha OCHOBE
AJaniTUBHOW OCHOBHOW 00pa3oBaTelbHON  MPOTpaMMbl OCHOBHOTO OOIIETO
obOpaszoBanuss u aBtopckoi mporpammbl O.C. Tabpuensua, (I'abpuensa O.C.
[IporpamMmma ocHoBHOTO 00miero obpaszoBanusi nmo xumuu 8-9 kmaccer /O.C.
['abpuensu. — M.: Jlpoda, 2015.)

[Iporpamma peanuzoBana B YMK O.C.I'abpuensna (Xumus. 8 Kiacc: y4eOHUK JJIs
obmieoOpa3oBarenbHbIX yupexaenuit / [Nabpuensa O.C - M.: -Jlpoda, 2015,
Xumus. 9 knacc: yueOHUK JiJ1si 00111e00pa3oBaTe/ibHBIX yupexaenuit / ["abpuensn
O.C - M.: -Ipoda, 2015

OOyuaromuecss C¢  OTPaHWMYCHHBIMA  BO3MOXHOCTSIMH  3JI0POBBS
XapaKTEPHU3YIOTCS OCIa0JICHHBIM HHTEIUICKTYaJIbHBIM |, CJIEIOBATEIHHO, PEUYEBHIM
pa3BuTHEM. Y HHUX HEJOCTAaTOYHO Pa3BUThl HABBIKM UYTEHHUS, MHUCbMa, OCHOBHBIX
dbopm MblIIUIeHHS (CpaBHEHUSI, 0000IIEHUS, KJIacCU(UKAIIIU SBJICHU ).

Oobyuaromuecs ¢ OB3 xapakTtepusyrloTcsi YpOBHEM pPa3BUTHUSI HECKOJIbKO
HIKE BO3PACTHOW HOPMBI, OTCTaBaHWE MOJKET TIPOSBIATHCS B IIEJIOM HITU
JIOKaJIbHO B OTIEIBHBIX (DYHKIHAX (3aMEIJICHHBIH TeMn OO0 HEpaBHOMEPHOE
CTAHOBJICHHE TO3HABATEJIbHOM  JIeATeNbHOCTH). (OTMeYaroTcs  HapylIeHUs
BHUMAHHS, TAMSATH, BOCHPHATHS W JAPYTHX IIO3HABATCIBHBIX IPOIIECCOB,
YMCTBEHHON pabOTOCIIOCOOHOCTH U IIEJICHANPABIEHHOCTH JEATEILHOCTH, B TOU
WM WHOW CTENEHM 3aTPYyIHSIONIME YCBOCHHUE IIKOJIBHBIX HOPM M IIKOJBHYIO
amantanuio B 1e’doM. [Ipou3BONBHOCTH, CaMOKOHTPOJb, CAaMOPETYJSlUS B
MOBEJCHUU U JEATEIbHOCTH, KaK TMPaBHIO, CGHOPMHUPOBAHBI HEJOCTATOYHO.
OOy4aeMOCTh yIOBICTBOPUTENBbHAS, HO YacTO M30MpaTeabHas W HEYCTONYHMBAs,
3aBUCSIIAS OT YPOBHS CIIOKHOCTH M CyOBEKTHUBHOW MPHUBJICKATEIHLHOCTH BHIA
NEATEILHOCTH, & TAK)KE OT aKTyaJIbHOTO AMOITMOHAIEHOTO COCTOSTHHS.

OO6pazoBatenbHbIe TOTpeOHOCTH 7151 oOydaromuxcs ¢ OB3:

* 0053aTEIPHOCTD HEMIPEPHIBHOCTU KOPPEKIIMOHHO-PA3BUBAIOIIETO TIpoliecca,
peanu3lyemMoro, Kak dYepe3 cojlepkaHue o0pa3oBaTeIbHBIX OOJacTed, Tak U B
MPOoIIeCcCe MHIUBUTYTBHON PabOTHI,

* TICHXOJIOTMYECKOE COINPOBOXIACHUE, ONTHMH3UPYIOIICE B3aWMMOJICHCTBHC
pebeHka ¢ mejaroraMu U COy4eHUKaMu;
* TIOCTEIICHHOE pacIIMpeHre o0pa30BaTEILHOTO MPOCTPAHCTBA, BBIXOIAIIETO
3a Mpeesbl 00pa30BaTeILHON OpraHU3aIuy.
Jlst o0ydaromuxcst ¢ 3aePKKON TMCUXUYECKOTO Pa3BUTHSI, OCBAUBAIOIINX
aIaNTHPOBAHHYIO OCHOBHYIO OOpa30BaTENbHYIO MPOTrpaMMy OCHOBHOTO OOIIETO



oOpa3oBaHMsI, XapakKTEepHbl CIEAyIOIIUe cHeruduueckue o00pa3oBaTEIbHbIC
MOTPEOHOCTH:

* HarJIsAHO-AEHCTBEHHBIN XapaKTep coJepKaHus 00pa3oBaHMUs;

* YIOPOLIEHUE CHUCTEMbl Y4eOHO-IIO3HABATEIbHBIX 3aJad, peEUIaeMbIX B
mpoiiecce 00pa3oBaHMS;

« CHenualbHOE 00yUYEHHUE IEePEHOCY» CPOPMUPOBAHHBIX 3HAHUN U YMEHUH B
HOBBIE CUTYaIlUU B3aUMOJICUCTBUS C ICHCTBUTEIBHOCTHIO;

*  HEOOXOIMMOCTh MOCTOSTHHOW aKTyalln3allui 3HAHUK;

« o0ecneueHue o0co0Oil NPOCTPAHCTBEHHOM UM BPEMEHHOW OpraHu3aluu
oOpa3oBaTenpHOM Cpelbl € ydyeToM (YHKUHOHAJIBHOTO  COCTOSIHUSA
LIEHTPaJbHOW HEPBHOM CHUCTEMBI U HEUPOJAWHAMUKH TICUXUYECKUX
MPOIIECCOB 0OYYAIOMIMXCS C 3aACPKKOM MICUXIUUECKOTO PA3BUTHS;

* WCTIOJb30BAaHUE MPEUMYIIECTBEHHO TMO3UTHUBHBIX CPEICTB CTUMYJIALNU
JESITEIbHOCTH 1 TIOBEJICHUS;

* CTUMYJISIMS MO3HABATENbHON aKTUBHOCTH, (POPMHUPOBAHKE MOTPEOHOCTH B
NO3HAHUH OKPYXKAIOLIETO MHpA.

Koppeknuonnbie mejin 1 3a1a4u:

1. ®opMHpOBaTh HarJsIH0—o0pa3Hoe MBIIILJIEHUE, 000011IeHHbIE
MPEICTAaBJICHUSI O CBOMCTBAX MpPEIMETA.

2. dopmMHupoBaTH YMEHHE OPUCHTHPOBATHCS B 33/ TaHUSX.

3. @opMupoBaTh Yy  OOydarOUIMXCsl  JI€ATEIbHOCTHBIE  CIIOCOOHOCTH,

CITOCOOHOCTH K CTPYKTYPHUPOBAHHUIO MU CHUCTCMATHU3AllMK HM3YyHAaCMOI'O IIPCIAMCTHOI'O

COJIepKaHUsl.
4. Pa3BuBarh 3pUTENIbHYIO NMaMITh M BHUMAaHUE, 3PUTEIIBHOE BOCIPUATHE U
Y3HaBAaHUE, CIOBECHO — JIOTUYECKOE MBIIIJIEHUE, CBOWCTBO MaMSTH (TOYHOCTB).

S. Pa3BuBath yMeHue paboTaTh O AJITOPUTMY, YMEHHUE IJIAHUPOBATH padoTy.
6. Pa3BuBaTh yMeHUE NEPEKIIOUATh U PACIpPEEIsITh BHUMAHUE.

7. KoppekTupoBaTh HHAUBUAYATbHBIE TPOOEIHI B 3HAHUSAX.

LensasMu n3yyeHnss XMMHH B OCHOBHO IIKOJIe SIBJISIOTCH:

1. ®opmupoBaHue y 0Oy4arolmMXCs YMEHHS BHJETh M MOHUMATh LEHHOCTb
oOpa3oBaHMsI, 3HAUMMOCTb XMMHUYECKOTO 3HAHMs [JIs KaXJO0ro 4YesoBeKa
HE3aBHCHUMO OT €ro Mpo¢eCCHOHATBHON NEATEIBHOCTH, YMEHUS pa3uvaTh
(dakThl W OIEHKW, CPaBHHUBATh OIICHOYHBIC BBIBOJBI, BHJIETh UX CBS3b C
KPUTEPUSAMHU OLIEHOK U CBA3b KPUTEPUEB C ONPEHACICHHOW CUCTEMOU
IIEHHOCTEH, PopMyIHpOBaTH U 000CHOBBIBATH COOCTBEHHYIO MTO3UITHIO.

2. @opMupoBaHUEe y OOy4aroOUUMXCs ILIETOCTHOTO MPEJICTaBICHUS O MHUpE H
pPOJM XUMHH B CO3/JaHUU COBPEMEHHOW €CTECTBEHHO-HAYyYHOW KapTHHBI



MHUpa; YMEHHSI OOBSICHATH OOBEKTHI M  TPOILECCHl  OKpYXKaromen
JIEUCTBUTEILHOCTH — MPUPOIHOU, COLUAIBHON, KYJIbTYPHOU, TEXHUYECKON
CpeIlbl, UCTIOB3YS AJII STOTO XUMUYECKUE 3HAHMUS.

3. IlpuoOpereHne o0Oy4YarOIIMMHUCS ONBITA Pa3HOOOpPA3HOM JACATEIBLHOCTH,
MO3HAHWS W  CAMOIIO3HAHWS;  KIIOUEBBIX  HABHIKOB  (KITFOUEBBIX
KOMITETCHTHOCTEH ), UMEIOIINX YHUBEPCATBHOE 3HAYCHUE ISl Pa3IMIHBIX
BUJIOB JCSITEIBHOCTU: PEIICHHs] MPOOJIeM, TPHHATHS PEIICHUN, TOWCKa,
aHanw3a u 00paboTku MHMOPMAITUH, KOMMYHUKATUBHBIX HABBIKOB, HABBHIKOB
U3MEpPEHUM, COTpYAHUYECTBA, OE30MACHOIO OOpallleHUs C BEIeCTBAMHU B

MTOBCEIHEBHOM KU3HH.
3amauum Kypca XuMum:

1) dbopMuUpOBaHHE CHUCTEMbl XUMHYECKUX 3HAHMM Kak KOMIIOHEHTa
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA;
2) pa3BUTHE JIMYHOCTH OOyYarOUIUMXCs, WX MHTEIUIEKTyalbHOE U
HPABCTBEHHOE COBEPIIICHCTBOBAHUE, POPMHUPOBAHUE Y HUX TYMAHUCTUUECKUX
OTHOIIEHWH M DSKOJOTHYECKH LEJIecOO0pa3HOro TIOBEJIEHUS B OBITY HU
TPYIOBOU JIEATEIIbHOCTH;
3) BbIPAOOTKY TOHMMAaHUSI OOIIECTBEHHONW NOTPEOHOCTH B Ppa3BUTUU
XUMHUH, a Takke (OPMUPOBAHHUS OTHOILICHHUS K XMMHHU KaK K BO3MOXHOU
obJsiactu OyAyllel MPaKTUYECKOUN esITENbHOCTH;
4) dbopmupoBaHre yMeHHMM Oe€30MacHOro OOpalleHusi ¢ BeIeCTBaMHU,
WCIIOJIb3YEeMbIMH B TTIOBCETHEBHOM KU3HH.

IIpuopureTrHoii 3agayeld MpPENOJABAaHMS ILIKOJIBHOIO Kypca XHMHUU Ha
JTamax OCHOBHOIO 001ero oOpa3oBaHMs SIBISETCS COBEPUICHCTBOBAHUE
METOIUKHU (POPMHUPOBAHUS CIAEAYIOMINUX BUOB JACSITEIBHOCTH:

- IO3HABATEJIbHOM 1eATEJIbHOCTH:

HUCIIOJIb30BAHUC AJIA ITO3HAHWA OKPYXKAIOIICTO MHUpPa H8,6J'IIOI[€HPII>1, OKCIICPUMCHTA,

MOJICIINPOBAHUS,

npuoOpeTeHre YMEHHI pa3nuuath (akThl, MPUYUHBI, CIIECTBUSA, 10KAa3aTEeIbCTBRA,

3aKOHbI, TEOPUHU,;
MPUOOPETEHUE OIbITa SKCIEPUMCHTAIIBHOW IIPOBEPKU BBIABUTAEMBIX
TUIOTE3; BBIJCICHUE 3HAYMMBIX (DYHKIIMOHATBHBIX CBS3€H M OTHOIICHHIMA
MEXIy OOBEKTAaMU W3YYCHHS; BBISIBIICHUE XapaKTEPHBIX MPUUYUHHO-
CJICJICTBEHHBIX CBS3€CH;

TBOPUYCCKOC PCHICHHC yq€6HBIX N IPAKTHYCCKUX 3aJa4d.: YMCHHUC HCKATb

OPUTHHAJIBHBIC PCHICHHA, CAMOCTOATCIBHO BBIIIOJHATL PAa3/IMYHBIC TBOPYCCKHUC

paboTHI;



* YMEHHE CaMOCTOATEIIbHO M MOTHUBHPOBAHHO OPraHU30BBIBaTH CBOIO
MMO3HABATEIIbHYIO JAEATEIbHOCTh OT IMOCTAHOBKU LIEJIH O MOJIYUYEHHUs PE3ysIbTaTa
Y €ro OLCHKHU:
HH(POPMAIMOHHO-KOMMYHUKATUBHOM AeATEJIbHOCTH:
NpUOOpPETEeHUE yMEHUS TMOaydaTh WH(POPMAIHWIO W3 Pa3HBIX HCTOYHUKOB H
UCIIOJB30BaTh €€,YyMEHHE Pa3BEpPHYTO OOOCHOBBIBATH CYXICHUS, aBaTh
onpeieNIeHHs], MPUBOAUTH JOKA3aTEIbCTBA;
WCIIOJIb30BaHUE MYJIBTUMEAUNHBIX PECYPCOB M KOMIBIOTEPHBIX TEXHOJIOTUN JIJIs
00paboTKH, Nepeaaun, CucTeMaTu3alui HHOpMaIUK, Co31aHus 0a3 JaHHBIX,
MPE3EHTAMN PE3YJbTATOB MO3HABATENBHONM M NPAKTHUYECKON AEATEIbHOCTH;
BJIAJICHUE OCHOBHBIMM BHUJAMU MYOJIMYHBIX BBICTYIUICHUN (BBICKa3bIBAHUA,
MOHOJIOT, AUCKYCCHUSI, MIOJIEMUKA), CJIEI0BAaHUE ITUYECKUM HOPMaM M MIpaBUIaM
BEJICHUS IMAJIOra U AUCITyTa.pedieKCUBHOM 1eITeJIbHOCTH:
 MOpeanojiararoiie MnpuoOpeTeHue yMEHUW KOHTPOJS M OLIEHKH CBOEH
JEATEIIbHOCTH,
+ YMEHUS NPeIBUAETh BO3MOXKHBIE PE3YyJIbTAaThl CBOUX JEHCTBUM;
+ OOBEKTMBHOE OIICHMBAHUE CBOMX YUEOHBIX JIOCTH)KCHHM, OIpe/elieHne
COOCTBEHHOT'O OTHOIIICHHUS K SIBIICHUSM COBPEMEHHOM JKU3HU;
* OCYILECTBIEHHE OCO3HAHHOTO BhIOOpA IMyTeH MPOAOJKEHUSI 00pa30BaHUs
unu oynyuied npodecCUOHAIBHON JIEITEIbHOCTH.
OBnajieHre ITUMU BHUIAMU JIESITEIBHOCTH KaK CYIIECTBEHHBIMHU DJIEMEHTAMHU
KYJbTYpbl SIBJISIETCS HEOOXOJIUMBIM YCJIOBHEM Pa3BUTUS U COLUATM3AIUU
IIKOJIbHUKOB
O0mas xapakTepuCcTUKA Y4e0HOI0 NpeaMeTa XuMus
B cootBerctBun ¢ denepanbHbIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/JapTOM OCHOBHOTO OOIIEro oOpa30BaHUS YyYalluecs OJDKHBI OBJAJICTh
TaKUMU TO3HABATEJIbHBIMU YU€OHBIMU JIEUCTBUSAMH, KaK yMeHUE (POpMyIUpoBaTh
npoOJjieMy U TUIOTE3y, CTaBUTh 1AW W 3aJadyd, CTPOUTH IUIAHBI JOCTHXKEHUS
1eel U perieHus MoCTaBICHHBIX 3aa4, MPOBOJIUTH SKCIIEPUMEHT U Ha €r0 OCHOBE
JieJIaTh BBIBOABI M YMO3AKIIOUEHHUS, MPEJACTABISTh UX U OTCTAUBATh CBOIO TOUKY
3penusi. Kpome Toro, ydaimiuecsi JOJKHBI OBJQJAETh NMPUEMaMH, CBA3aHHBIMU C
ONpEeNICJICHNEM TOHSATHUIM: OTpaHUYMBATh HX, ONUCHIBATh, XapaKTEPU30BATh U
cpaBHUBaTh. Clie10BaTENbHO, IPU U3YYEHUHU XUMHUHU B OCHOBHOM IIKOJIE y4YallIHecs
JIOJDKHBI  OBJQACTh Y4YEOHBIMU JCHCTBUSIMH, TO3BOJSIONIMMU MM JIOCTUYb
JUYHOCTHBIX, MPEAMETHBIX u MeTanpeIMETHBIX 00pa3oBaTeIbHbIX
pe3ynbTatoB.OCOOCHHOCTH cojiepKaHUs OOy4YeHUS XUMHUU B OCHOBHOM IIKOJIE
00yCJIOBIIEHBI CICTIM(UKON XUMHUH KaK HAYKH U TTOCTABJICHHBIMH 3a[a9aMH.
OCHOBHBIMH TPOOJIEMaMH XUMHUH SIBIISIIOTCAU3YUYEHUE COCTaBa U CTPOCHUS
BEILIECTB, 3aBUCHUMOCTH HWX CBOWCTB OT CTPOCHHS, IOJYyYEHHE BEIIECTB C



3aJJaHHBIMM CBOMCTBAaMHM, UCCIICIOBAHUE 3aKOHOMEPHOCTEM XMMHUUYECKUX PEAKLIUN
U IIyTeH ynpaBieHUs UMU B LEJSIX MTOTYYEHUS BEIECTB, MAaTEPUAIIOB, SHEPTUU.
[Iporpamma Kypca XUMUHM JIJIs1 OCHOBHOM IIKOJIBI pa3padaThiBajgach C y4ETOM
NEepPBOHAYAIIbHBIX MPEJCTABICHUHN, MOJYUYCHHBIX YUYAlIUMUCS B HAYaJbHOM IIKOJIE
Mpu U3y4YeHUHU OKpykawomniero mupa. [Ipennmaraemasi mporpamMma, XOTS U HOCHUT
OOIIEKYIbTYPHBIN XapakTep W HE CTaBUT 3a7ady MPo(ecCHOHATLHON MOATOTOBKH
yYaIIUXCsl, TEM HE MEHEe, TMO3BOJISIET MM OIPEACIUTHCS C BBIOOpOM Tpoduiis
oOydYeHHs B CTapIiei mKoje. B cBsI3u ¢ mepexo oM OCHOBHOW IIKOJBI HA TaKyHO
dbopmy wutoromoil arrecrauuu, kak ['MA, B Kypce HpemycCMOTpPEHO Bpemsi Ha
MOJITOTOBKY K HEMH.
[Iporpamma 1O XMMHM PACKPBIBAECT BKJIAJ Y4€OHOrO MpeaMera B JOCTHIKEHHUE
Hejaeil  OCHOBHOTO  00miero oOpa3oBaHusT W ONpENeNsieT  BaKHEWIIWE
COJIep>KaTeIbHbIC IMHUU MPEIMETa:
e «BEIIECTBO» — 3HAHUE O COCTABE W CTPOCHUU BEIIECTB, UX CBOICTBAX W
OMOJOTHYCCKOM 3HAUCHHMU,
o «XMMHYECKasl peaklus» — 3HAaHUE O NPEBPAICHUSX OJHUX BEIICCTB B
JIpyTHe, YCIOBUSX TIPOTEKaHWS TaKUX TMPEBpallleHUd U Ccrmocobax
YIPABJICHUS] PEAKIUSIMU;
¢ «IPUMEHEHUE BEIIECTB» — 3HAHUE U OMNBIT OE30MacHOTO OOpalleHUs C
BCII[ECTBAMH, MaTepuajaMu U TPOIEeCCaMH, HEOOXOAUMBIMU B OBITY W Ha
MPOU3BO/ICTBE;
e «I3BIK XHMHHW» — OIIEPUPOBAHUE CHCTEMOW BAKHECUIINX XUMHUYECKHX
MOHSATUHN, 3HAHUE XMMHUYECKOW HOMEHKJATYphl, T.€. UX Ha3BaHHS (B TOM
YHCJIC U TPUBUAIBHBIC), BJIaJCHIUE XUMUUECKOW CHUMBOJUKON (XUMHYECKUMHU
dbopmynamMu U ypaBHEHHSIMH), a TaKXKe MpaBuUiia rnepeBoja uHopMmaiuu c
€CTECTBEHHOTO SI3bIKA Ha S3BIK XUMHH U 0OPATHO.
3HAaYUTEILHOE MECTO B COACPKAHUU Kypca OTBOJUTCS XUMHUYECKOMY
skciepuMeHTy. OH TO03BOJISIET CPOPMHUPOBATh Yy YYalIUXCS CHElUAJIbHbBIC
MIPEIMETHBIC YMEHUS paboTaTh C XUMHUYECKHUMH BEIICCTBAMH, BBITIOJIHATD ITPOCTHIE
XUMHUYECKHE OIBITHI, HAYYUTh UX OE30MaCHOMY M SKOJOTUYECKH TPAMOTHOMY
oOpaIieHuIo ¢ BEIIECTBAMHU B OBITY M Ha TPOU3BOJICTBE.
[IpakTueckue pabOThl CTPYNIHUPOBAHBI B OJIOKM — XUMHUYECKUE MPAKTHKYMBI,
KOTOpBIE CIIy’)KaT HE TOJIBKO CPEJICTBOM 3aKpEIJICHUS YMEHUN M HABBIKOB, HO U
KOHTPOJIS KauecTBa UX CHOPMUPOBAHHOCTH.
MecTo yueOHOro nmpeamMera B y4eOHOM ILIaHe

[Iporpamma paccurtana Ha 68 yacoB B 8 kiacce u 66 yacoB B 9 kiacce (2 yaca
B HEJCNII0) B COOTBETCTBUU C YYEOHBIM IUIAHOM W KaJICHIAPHBIM y4EeOHBIM
rpapukom MBOY «CHI Ne 17» nma 2017-2018 yueOuwiii rom. B pabouyio
porpamMmy MPUHITANTAATBLHBIX U3MEHEHUH HE BHECEHO.



B 2017-2018 yue6HOM roay B 8 Ki1acce 3alIaHUPOBAHO:
KonTpoasHbIX padoT -6.
[TpakTuyeckux pador -7.

B 9 xmacce:

KonTponbHbIx padoT -5.
[TpakTraeckux pador -6.

2. JII/I‘IHOCTHBIe, METANIPEAMETHBIC U MPEAMETHBLIC PE3YJIbTAaThl 0CBOCHUA

yueOHOoro npeamera « XuMHUsD)

JIMYHOCTHBIMH pe3yijibTaTaMU U3YUYCHUA IIPCAMCTA «Xumus» B 8-9 kmaccax

ABJIAOTCA CIICAYIOIMUC YMCHUA!

OCO3HaBaTh €JAMHCTBO M LEJOCTHOCTH OKPY’KAIOIIETO MHUPA, BO3MOXXHOCTH
€ro M03HAaBAEMOCTU U OOBICHUMOCTH HA OCHOBE JIOCTHKEHUIN HAYKHU;
IIOCTEIIEHHO  BBICTPaMBaThb COOCTBEHHOE LEJIOCTHOE MMPOBO33PEHHE:
OCO3HAaBaTh NOTPEOHOCTh U TOTOBHOCTh K CAMOOOpPA30BaHUIO, B TOM YHCIIE
U B paMKax CaMOCTOATEIbHOM I€ATeIbHOCTH BHE IIKOJIbI;

OLICHUBATh JKU3HEHHbIE CUTyallud C TOYKH 3peHHs] Oe30MacHOro obpasa
YKU3HU U COXPAaHEHHUs 310POBBS;

OLICHMBATh KOJIOTMYECKUI PUCK B3aMMOOTHOIICHHUI Y€JI0BEKA U IPUPOABL;
(bopMHpOBaTh  HKOJOTMYECKOE MBIIUICHUE: YMEHHE OLEHHUBATh CBOIO
NEATEIbHOCTh M TOCTYNKH JAPYTHX JIIOJEH C TOYKM 3PEHHS] COXpaHEHUs
OKpY>KaIOILIEeH CpeJIbl - TapaHTa KU3HU U OJaronosryuus JroAel Ha 3eMIle.

MeTaHp CAMCTHBIMU PE3yJIbTaTaMU HN3Yy4YCHUSA Kypca «XUMUA ABJIACTCA

dbopmupoBaHre YHUBEPCAIBHBIX YueOHbIX aeictBuil (YVY /).

Perynsarusnsie YV /:

CaMOCTOATENLHO OOHApYXHBaTh U (HOPMYIHPOBATH yUeOHYIO MpoOIIEeMYy,
OTIPEJIEIIATH 11eJIb Y4eOHOM AeSITEIHHOCTH;

BBIJIBUTATh BEPCUM PEIICHUS MPOOJIEMbI, 0CO3HABATh KOHEUHBIN PE3yJIbTarT,
BBEIOMpPATh M3 TPEIJIOKEHHBIX M HCKaTh CaMOCTOSITENIBHO  CpEICTBA
TOCTYOKCHHSI TICIIH;

COCTaBJISITh (MHIWBUIYAIBHO WJIU B TPYIIIE) IUIAH PEIICHUS POOIEMBI;
pabotas 1O TJIaHy, CBEpPSATh CBOM JICUCTBUS C I1ENBIO U, TpH
HEOOXOIMMOCTH, UCTIPABIIATH OIIMOKH CAMOCTOSTEIIBHO;

B JIMAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEILHO BHIPAOOTAHHBIE
KPUTEPHUH OILICHKH.

Ilo3naBarenbubic Y Y /I

aHaJIM3UpOBaTh, CPAaBHUBATh, KiIacCU(PUUUPOBaTh M 0000mAaTh (GakTbl U
SIBJICHUSI; BBISIBJISITh IPUYMHBI U CJIEICTBUS IMPOCTBIX SIBJICHUM;
OCYILIECTBISITh CpaBHEHHE, KJIAacCCHU(PHUKAINIO, CaMOCTOSITENIBHO BbIOHpas
OCHOBAHMSI M KPUTEPUH ISl YKA3aHHBIX JJOTUYECKUX OINEepaLnii;



e CTPOWTH JIOTMYECKOE  paCCyXJICHHE, BKJIIOYAIOUIEE  YCTAHOBJICHUE
IPUYUHHO-CJIEICTBEHHBIX CBS3EH.

e CO37aBaTb CXEMAaTUYECKUE MOJEIM C BBIIEICHUEM CYLIECTBEHHBIX
XapaKTEPUCTUK OOBEKTA.

e COCTaBJISITh TE€3UCHI, PA3IMYHBIE BUBI IIJIAHOB (MPOCTBIX, CIIOKHBIX U T.IL.).

o TpeoOpa3oBbIBaTh MHPOPMAIMIO U3 OJHOTO BHAA B APYroil (tabmuily B
TEKCT U Tp.).

e YMETb OIpPEACNATh BO3MOXHBIE HCTOYHHKH HEOOXOIMMBIX CBEICHUH,
IPOU3BOAUTH MOUCK HWH(GOPMALMK, AaHAIU3UpPOBaThb M OLCHUBATh €€
JIOCTOBEPHOCTb.

KommynukatuBubie YV /I
CaMocCTOsITENbHO OpPraHu30BBIBATH YYEOHOE B3aUMOJACHCTBUE B TpymIe
(ompeaenaTs o01IMe HEeNH, pacpeaeNsITh POJIM, T0TOBAPUBATHCS APYT C APYTOM U

T.J1.).

I[lnanupyemble pe3yabTaThl 00y4eHHUs
JlesTenbHOCTh  00pa30BaTEIBHOTO  YUpexaAeHUs oOmero ooOpa3oBaHus B
OOy4eHHH XMMHH JOJKHA OBITh HAmpaBlieHa Ha JOCTHXKEHUE OO0Yy4YarolUMUCS
CJICYIOIINX JIMYHOCTHBIX PE3yIbTaTOB:

1. B 11eHHOCTHO-OPUEHTAIIMOHHOU cdepe - YyBCTBO TOPAOCTH 32 POCCUUCKYIO
XUMHUYECKYIO HayKy, TYMaHHU3M, OTHOIIIEHUE K TPYY, IEICYCTPEMICHHOCTD,
CaMOKOHTPOJIb ¥ CaMOOIIEHKA.

2. B tpynoBo#i cdepe - TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JMaibHEHIIICH
o0pa3oBaTeIbHON TPACKTOPHUH.

3. B mo3HaBatenbHON (KOTHUTUBHOM, HHTEIUIEKTYaIbHOM) chepe — MOTHUBALIUS
YUEHHUsI, YMEHUE yIPABJIATH CBOCH MO3HABATEIBHON JESTEIHHOCTHIO.

MeTanpeIMEeTHBIMUA pe3yJIbTaTaMH OCBOCHHUS BBITYCKHHKAMHA OCHOBHOM IITKOJIBI
MIPOTPAMMBI IT0 XHMHH SIBJISIOTCS:

1. BpagcHNUE  yHUBEPCAIBHBIMU €CTECTBCHHO-HAYYHBIMH  CIIOCOOaMHU
NESTENIbHOCTH:  HAOJIOJIEHUE, U3MEpPEHHUe, OKCIEPUMEHT, YydeOHoe
WCCJICIOBAHNE; PUMEHEHHE OCHOBHBIX METOJOB IMO3HAHUS (CHCTEMHO-
nHOOPMAITMOHHBIA aHAIW3, MOJCITUPOBAHUE) I HM3YYCHHS Pa3TUIHBIX
CTOPOH OKPYKAaIOUIEN JECUCTBUTEIBHOCTH;

2. WCIOJb30BAaHUE YHUBEPCAIbHBIX CIHOCOOOB ACSITENIBHOCTH MO PEUICHUIO
npoOJieM W OCHOBHBIX HWHTEIJICKTYalbHBIX OIEpaIfii: HCIOJIb30BAHHE
OCHOBHBIX HMHTCIUICKTYaIbHBIX  OTNEpanuii: GOpMyITHPOBAHUE THUIIOTE3,
aHaIW3 W CHUHTE3, CpaBHEHHWE, O00OOIICHHE, CHUCTEeMaTH3allvs, BBISBICHHE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;



3. yMEHHE TeHEepPUPOBaTh UJEU U OINPENETATh CPEACTBA, HEOOXOAUMBIE JIJIST UX
peanu3anuu;
4. yMeHUE€ OMNpeAeNsaTh LEeI W 3a7aud JESITeIbHOCTH, BBIOMpPATh CpPEICTBa
peanu3anuuy Uely U IPUMEHSTh UX Ha IPAKTHUKE;
5. HCMOJB30BAHHUE PANIMYHBIX HMCTOYHUKOB I TOJYYECHHS] XUMHUYECKOU
uHbOpMaIUH.
[IpenMeTHBIMA  pe3yJIbTaTaMU OCBOCHMS  BBIIIYCKHUKAaMHA OCHOBHOM  IIIKOJIBI
IIPOTPAMMBI 10 XUMUU SBJISIIOTCS:
1. B nmo3HaBaTensHOM cepe:
- JaBaTh OIpPEACNICHUS U3YYCHHBIX MOHATHUNA: BEHIECTBO (XUMHUYECKUN DJIEMEHT,
aTOM, MOH, MOJIEKYJIa, KPUCTAJUIMYECKas PEIIETKa, BEIECTBO, IIPOCTHIE U CII0KHbIE
BEILECTBA, XUMUYECKas (POpMyJIa, OTHOCUTEIbHASL ATOMHAs Macca, OTHOCUTEIbHAs
MOJIEKYJISIpHAsE Macca, BaJ€HTHOCTb, OKCH[IbI, KHUCJIOTBI, OCHOBAaHUS, COJIH,
aM(OTEpPHOCTh, MHAMKATOpP, MNEPUOAUYECKUN 3aKOH, MNEpUOAMYECKas CHCTEMa,
nepuonyeckas Tabauua, U30TONbl, XUMHUYECKAs CBA3b, AIEKTPOOTPHULIATEIBHOCTD,
CTENIEHb  OKUCJIECHMSI, DJJEKTPOJIMT); XUMHUYECKas peakuus (XMMHYECKOEe
YPaBHEHUE, FTEHETUYECKAs CBS3b, OKUCIICHHUE, BOCCTaHOBJICHHUE,
AIIEKTPOJIUTUYECKAS TUCCOLMALINS, CKOPOCTh XUMUYECKON PEAKIIUH);
- (dopmynupoBath nepuoandeckuii 3axkoH [[.M.MenneneeBa U packpbiBaTh €ro
CMBICIT,
- ONHUCBHIBATh  JIEMOHCTPALMOHHBIE W  CAMOCTOSITENBHO  ITPOBEIACHHBIE
HKCIIEPUMEHTBI, UCIIOJIb3Ysl JUIsl 3TOT0 €CTECTBEHHBIN (PYCCKHl, POJHOMN) S3BIK U
A3bIK XUMUU;
- OIKCBIBAaTh W pPa3auyaTbh H3YYCHHBIE KJIACCHI HEOPraHWYECKUX COCIUHEHUH,
IIPOCTBIE U CJIOXKHBIE BELIECTBA, XUMUYECKUE PEAKINU;
- KJ1JacCU(UIIUPOBATh U3YUYEHHbIE OOBEKTHI U SIBICHUS;
- Hal0moIaTh JEMOHCTPUPYEMBIE M CAMOCTOSATEIBHO MPOBOAUMBIE OMBITHI,
XUMHUYECKUE PEaKLUU, TPOTEKAOLIUE B IPUPOJE U B OBITY;
- JIe7laTh BBIBOABI U YMO3AKIIIOUEHHS] U3 HAOIIOJEHUMN, U3YYEHHBIX XMMHUYECKUX
3aKOHOMEPHOCTEH, IPOrHO3UPOBATH  CBOMCTBA HEM3YUYEHHBIX  BEIIECTB IO
aHAJIOTUM CO CBOMCTBAMM M3Yy4YECHHBIX;
- CTPYKTYpUpOBaTh W3Y4YEHHBI MaTepual M XUMHUYECKYI0 HWHGOpPMAIIHIO,
IIOJIYYEHHYIO U3 IPYTUX UCTOYHUKOB;
- MOJENHMPOBATh CTPOEHUE ATOMOB DJIEMEHTOB MEPBOTO - TPETHETO MEPHOJOB,
CTPOECHHUE NPOCTEUIINX MOJIEKYI.
2. B 11eHHOCTHO-OpUEHTAIIMOHHOM cepe:
- aHAJIM3UPOBAThH U OLICHUBATH MOCJIEICTBUS JJIsl OKpYKaroIel cpelibl ObITOBOM 1
MPOU3BOJICTBEHHON JEATEIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadOoTKoOn
BEILIECTB;



-  Ppa3bACHATH Ha mnpuMepax (NMPHBOIUTH MPHMEPBI, ITOATBEPXKIAOIINC)
MaTepUAIbHOEC CIUHCTBO W B3aUMOCBS3b KOMIIOHCHTOB JKMBOW M HEKUBOU
IPUPOIBI M YEIIOBEKA KaK BaKHYIO YacCTh 3TOTO ¢IMHCTBA,

- CTPOMUTH CBOC MOBEJICHUE B COOTBETCTBHUH C TIPUHIMITAMU OCPEIKHOTO OTHOIIICHUS
K TIPUPOJIC.

3. B tpynoBoii chepe:

- IUTAHUPOBATH M MTPOBOIUTH XUMUYCCKHH SKCIICPUMEHT;

- UCTIOJIh30BaTh BEIIECTBA B COOTBETCTBUH C UX IPEIHA3HAYCHUEM U CBOWCTBAMH,
OITMCAHHBIMH B HHCTPYKIIUSX 110 IIPUMECHEHHUIO.

4. B cdepe 6€30maCHOCTH KU3HEICATSIIEHOCTH:

- OKa3plBaTh TMEPBYIO IOMOIINL TPU OTPABICHHIX, OXKOTaxX M JIPYTHX TpaBMaXx,
CBSI3aHHBIX C BEIICCTBAMH U JTAOOPATOPHBIM 000PYIOBAHHUEM.

I11. Conep:xanue yueOHOTO npeamera
8 kiacc(2 yaca B Henesio0, 68 YacoB)
Beenenue(4 yaca)

[TpeameT xumun. MeTo sl TO3HAHUS B XUMHH: HAOIIOJCHUE, SKCTICPUMEHT,
MojaenupoBanue. ICTOUHMKN XUMHYECKOW MHPOPMAIIHH, €€ MOTyYeHUE, aHaIu3 1
NPEJICTaBICHNUE €ro Pe3yIbTaToB.

[ToHsiTHE O XMMHUYECKOM 3JEMEHTE M (popMax €ro CyIIECTBOBAHUS: CBOOOJIHBIX
aToMax, IPOCTHIX U CIOKHBIX BEIIEeCTBAX.

[IpeBpamenuss BemecTB. OTaMYME XUMHYECKHUX pEAKIUH OT (PU3MUECKHUX
sBiieHn. Pob XuMuu B )KuU3HU denoBeka. XeModunus u xemohoousi.

Kpatkue cBemeHus W3 WCTOPUU BO3HHUKHOBEHUS M Pa3BUTHS XUMHUHU. Poib
OTCUYECTBEHHBIX YUYEHBIX B CTAHOBJIEHUM XUMHUYECKOM Hayku — paboTel M. B.
JlomonocoBa, A.M. bytneposa, /. 1. Menzaeneena.

XuMuueckasi CHMBOJIMKA. 3HAKM XMMHUUYECKHX DJIEMEHTOB U MPOUCXOXKJICHUE HX
Ha3BaHu. Xumudeckue Gopmyinbl. Maaexce n koddduimertel. OTHOCUTEIBHBIE
aTOMHasT W MOJEKyJsipHas Macchl. [IpoBemeHne pacdyeToB MacCOBOM JTOTH
XUMHUYECKOTO AJIEMEHTA B BEIIECTBE HA OCHOBE €ro (hOpMYyJIbI.

[lepuomnueckas cucrema xumudeckux d3neMeHtoB [l M. Mengeneea, ee
CTPYKTypa: Majble U OOJIbIIINE MEePUOJIbI, TPYNIBI U MOATPYNIbL. [lepuonnueckast
CHUCTEMa KaK CIPAaBOYHOE IOCOOWE IS TONYYCHHUS CBEACHHUN O XHMHYECKUX
DJIIEMEHTaX.

HNemonctpanuu. 1. Mogemn  (mapocrepxkueBsie u  Crroapra—Dbpurneda)
Pa3TUYHBIX MPOCTHIX U CIOKHBIX BEIIECTB.



2. Komnekiusi CTEKJIIHHOM XuUMUYecKol mocyzasl. 3. Kosuiekuuss MatepuaioB U
M3EIUN U3 HUX Ha OCHOBE allfoMuHus. 4. B3aumojieiictere MmpaMopa ¢ KUCJIOTOU
Y IOMYTHEHUE U3BECTKOBOM BO/IBI.

Tema 1. ATOMBI XUMHYECKHUX 3JIeMeHTOB (9 yacoB)

ATOMBI Kak (hopMa CyIIECTBOBAHUSI XUMHUECKUX 3JIEMEHTOB. OCHOBHBIE CBEJICHUS
O CTPOCHMM aToOMOB. JloKa3aTelbCcTBa CIOKHOCTH CTPOEHUS aTOMOB. OTMBITHI
Pesepdopaa. [Inanerapuas Mosieab CTPOCHUS aTOMA.

CocTaB aTOMHBIX SI[Ep: MPOTOHBI, HEUTPOHBI. OTHOCUTENbHAs ATOMHAs Macca.
B3anMOoCBs3b IOHATUI «ITPOTOH», KHEUTPOH», KOTHOCUTEIIbHASI AaTOMHAs Macca.
W3mMeHeHne yucia MpOTOHOB B sJpe aToMa — 00pa30BaHUE HOBBIX XMMHUUYECKHX
DJIEMEHTOB.

N3meHeHne uyucia HEUTPOHOB B sApe aroMa — OOpa3oBaHHME W30TOIOB.
COBpEMEHHOE OIPEACICHUE TOHATUS «XUMHUYECKHM dIeMeHT». M3otombl kak
Pa3HOBUIHOCTH aTOMOB OJTHOTO XMMHYECKOTO JIEMEHTA.

OnekTpoHbl. CTPOEHHE SJIEKTPOHHBIX YPOBHEH aTOMOB XUMHYECKHX SJIEMEHTOB
MaJIBIX ITIepUOI0B. [IoHATHE O 3aBEPILIEHHOM 3JIEKTPOHHOM YPOBHE.
Ilepuonnueckas cucrema xumuueckux 3yemeHToB J[. M. MenaeneeBa u ctpoeHue
aTOMOB — (PU3UYECKUM CMBICI MOPSAKOBOTO HOMEpA AJIEMEHTa, HOMEpa TPYIIIHI,
HOMEpa nepuoaa.

N3MeHeHne dYwWciia BJIEKTPOHOB HA BHEIIHEM JJICKTPOHHOM YPOBHE aroma
XUMHUUYECKOTO DJJIEMEHTa — OOpa3oBaHUE TOJIOKUTEIbHBIX WU OTPHUIATEIbHBIX
noHOB. MoHBI, 00pa3oBaHHBIE aTOMaMU METAUIOB M HeMmeTauioB. [IpuunHbI
M3MEHEHHS] METAJUIMYECKUX U HEMETAUIMYECKUX CBOWCTB B MEPUOAAX U TPYIIIAX.
O6pazoBanne OuHapHBIX coeauHeHuil. [loHsTHe 00 wWOHHOW CBs3U. CxeMbl
o0pa3oBaHNsI HOHHOU CBSI3H.

B3aumoieiicTBEe aTOMOB 3JIEMEHTOB-HEMETANIOB MEXKIy coO00M — oOpa3oBaHue
JIBYXaTOMHBIX  MOJIEKYJl MNPOCTBIX BemecTB. KoBaleHTHass  HEmoJsipHas
XUMUYECKas CBSI3b. DJIECKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI.

B3auMozeiicTBue aTOMOB HEMETANIOB MEXKIY cO00i — 00pa3oBaHre OMHAPHBIX
COCIMHEHUI HEMETAJUIOB. JEKTPOOTPULIATENbHOCTh. KoBaneHTHas mnossipHas
CBs13b. [[0HSITHE O BAJIGHTHOCTH KaK CBOMCTBE aTOMOB 00Pa30BhIBATh KOBAJICHTHBIC
xumudeckue cBs3u.  CocrtaBinenue ¢Gopmyn OWHAPHBIX COCAMHEHUH  TIO
BajieHTHOCTH. Haxosk/ieHrne BasieHTHOCTH 10 (hopmysie OMHAPHOTO COCTUHECHHSI.
B3aumojneiicTBue  aToMOB  METAJIOB  MEXay cob0oit —  oOpa3oBaHue
METAJUIMYECKUX KPUCTALIOB. [IoHATHE O METANIMUYECKOMN CBSI3H.

JemoncTpanuu. Mojienn aroMOB XUMHUYECKHX JJE€MEHTOB. llepuomnueckas
cucrema xumuuyeckux osnemeHtoB JI. M. MennaeneeBa (pasnmuunbie (OPMBI).
H3roroBnenue Mozeneit MoyieKysn OMHApHBIX coeAnHEeHn. M3roTroBnenne Mmozenu,
WJUTFOCTPUPYIOLIEN CBOWCTBA METAIIIMYECKON CBSI3H.



Tema 2 IIpocTbie BemecTBa (8 yacos)

[TonoxxeHne MeTauioB M HEMETauioB B llepmoanueckoid cucTeMe XUMUYECKHUX
AIIEMEHTOB

J. W.MenneneeBa. BakHeifmme mnpocThie BelIeCTBA — MeETaUIbl  (5Kese3o,
QTIOMUHWN, KalbllUH, MarHuil, HaTpui, Kamui). OOmme (u3ndecKue CBOMCTBA
MeTaJIoB. BaxkHelive mpocThie BEIleCTBa-HEMETAILIbI, 00Opa30BaHHbIC aTOMaMU
KHCIIOpOJia, BOJOPOJA, a30Ta, cepbl, docdopa, yriaepoma. MoJEKyIbl MPOCTHIX
BEILIECTB-HEMETAIJIOB — BOJIOPOJIa, KUCIOPO/1a,a30Ta, TAIOreHOB. OTHOCUTEIbHAS
MosiekyJisipHass Macca. CrnocoOHOCTh aTOMOB XHMHUYECKHX 3JEMEHTOB K
00pa30BaHUIO HECKOJIBKHUX TMPOCTHIX BEIIECTB — aJJIOTPONHs. AJUIOTPOIHbBIE
MoauduKauu kuciopozaa, ¢pocdopa, ojgoBa. MeTainyeckue U HEMETATUIECKUE
CBOMCTBA MPOCTHIX BellecTB. OTHOCUTEIBLHOCTh ATOTO MOHSATHUS.

Yucno Asoraapo. KommuectBo BemecrBa. Monbs. Momsipaas macca. MonsipHbIi
o0beM Ta3000pa3HbIX BewecTB. KpaTHble €AMHUIBI W3MEPEHHs] KOJUYECTBA
BEILIECTBA — MUJUIMMOJIb U KHJIOMOJIb, MAJUTUMOJISIPHASE U KUJIOMOJISIPHAST MacChl
BEII[ECTBA, MUJUTUMOJISIPHBINA U KHJIOMOJISIPHBIN 00BEMBI ra3000pa3HbIX BEIIECTB.
Pacuersl C HCHOJIB30BAHHEM TMOHSTHH «KOJIMYECTBO BEIIECTBA», «MOJSPHAs
Maccay, «<MOJISIPHBIA 00BEM Ta30B», «IUCIO ABOTaIPO».

JemoncTpanuun. O3HAKOMIICHUE C KOJUIEKIUMEW MeTaioB. O3HAKOMIIEHUE C
KOJUJICKIIUEN HEMETAJUIOB.

Tema 3. CoennHeHus1 XuMH4YeCKHUX 3J1eMeHTOB (10 yacoB)

Crenenb oxucienus. CpaBHEHHUE CTENEHU OKHUCIEHUSI M BaJCHTHOCTH.
OnpeneneHrue CTENEHU OKHUCICHHUS DJJIEMEHTOB B OWHApHBIX COCTUHEHUSX.
Cocrapnenue GopMys1 OMHAPHBIX COCTMHEHUM, OOIMI cT0cO0 UX Ha3BaHUM.
bunapHbie coeAMHEHUSI METAJIJIOB Y HEMETAIIOB: OKCHUJIbI, XJIOPUBI, CYyTb(OUIBI U
np. CoctaBienue ux ¢opmyn. buHapHble COEAMHEHUS HEMETAJUIOB: OKCHIBI,
JIeTy4dre BOJOPOJHBIE COEAMHEHHUs, MX COCTaB W Has3BaHus. lIpeacraBurenu
OKCHJOB: BOJA, YIJIEKUCIbIN ra3, HeramieHas u3BecThb. [IpeacraBurenu JeTydmx
BOJIOPOJHBIX COCAMHEHUI: XJIOPOBOJIOPOJ U AMMUAK.

OcHoBaHMsl, MX COCTaB W Ha3BaHUsA. PacTBOPMMOCTh OCHOBaHHMI B BOJIE.
[IpencraButenu menaoue: TUAPOKCUIBI HATPUA, KA U Kanbius. [lonstre o6
WH]IMKATOPaX U KAUECTBEHHBIX PEAKIIMIX.

Kucnotel, ux coctaB u Ha3Banms. Kmaccudukanus kucnot. I[lpencraBurenu
KHUCJIOT: CepHasi, coyisiHas, a3oTHas. [loHaTue o mkane kucioTHocTu (mkana pH).
N3meHeHne okpacku UHAUKATOPOB.

Conu kak TPOU3BOJHBIE KHUCIOT M OCHOBaHWM, HMX COCTaB U Ha3BaHWS.
PactBopumocTs coneit B Boze. [IpeacraBurenu comeit: XJIOpu1 HaTpusi, KapOoHAT 1
docdat KampIus.

AMoOpdHBIE B KPUCTATMYECKUE BEIIECTBA.



MexXMOneKyasapHble  B3aUMONEUCTBHA. THIBI  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTB BEUIECTB OT THUIIOB KPUCTAJUIMYECKUX PEIIETOK.

UucTtsle BemecTBa U cMecu. [Ipumepsl KUAKUX, TBEPABIX U Ta3000pa3HBIX CMECEH.
CBoiicTBa YMCTBHIX BellecTB U cMeced. Mx coctaB. MaccoBas u oObemMHasi 107U
KOMIIOHEHTa CMeCH. PacueTsl, CBsI3aHHBIE C HCTIOJIB30BAHUEM TOHATHUS «IOJISD).
HNemoncTpanuu. O6pa3ibpl  OKCHIIOB, KHCIOT, OCHOBaHMM U cojeil. Mogenu
KPUCTAUIMYCCKUX PEIICTOK XJIOpHAa HaTpus, ainmasa, okcuma yriaepoxa (IV).
KuCnoTHO-11E10YHbIE UHAUKATOPBI, U3MEHEHHUE UX OKPACKU B PA3JIUYHBIX CPEIAX.
YHuBepcanbHbII MHIWKATOp W U3MEHEHUE €ro OKpPacKH B PA3JIMYHBIX Cpeaax.
[IIkana pH.

JlaGopaTopHblie ONbITHI.

O3nakoMileHHE CO CBoMcTBaMu ammuaka. Onpenenenune pH pacTBOpOB KHUCIOTHI,
mienour 1 Boabl. Omnpenenenne pH IMMOHHOrO M s0JOYHOTO COKOB Ha Cpe3e
m1on0B. O3HaKOMJIEHHE C KOJUIEKIHMEN coneld.O3HaKOMIICHHE C KOJUIEKIMEN
BEILIECTB C Pa3HbBIM TUIIOM KPUCTAUIMYECKOW peleTKu. M3roroBineHne monenen
KPUCTAJUTMUECKUX petieTok. O3HakoMJIeHHE ¢ 00pa3LoM rOpHOU MOPO/IbI.

Tema 4. U3meHnenusi, npoucxoasinue ¢ Bemecrsamu (11 yacos)

[TonsiTHE SIBNIEHUH, CBA3aHHBIX C U3MEHEHUSIMU, IPOUCXOISAIIMMU C BEIIECTBOM.
SIBneHus1, CBSI3aHHBIE C U3MEHEHUEM KPUCTAJLUIMYECKOTO CTPOECHUS BELIECTBA IPH
MOCTOSIHHOM €ro coctaBe, — (u3nueckue siBieHus. Pu3nyeckue sBICHUS B
XUMHH: JUCTHWUIALMSA, KPUCTAJUIM3alUs, BBIIAPMBAHUE W BO3TOHKA BEIIECTB,
(bunbTpOBaHKE U LEHTPUDYTHUPOBAHUE.

SBneHus, CBI3aHHBIE C U3MEHEHUEM COCTaBa BEIIECTBA, — XUMHYECKUE PEAKIIMH.
[Ipu3Haky U ycJIOBUS NPOTEKAHUS XUMUUYECKUX PEaKUUil. BolieieHue TemioTsl U
cBeTa — peakuuu ropenus. [Tonstue 00 K30 - U SHAOTEPMHUYECKUX PEAKLIUIX.
3aKOH COXpaHEHHUsI MacChl BELIECTB. XMMUYECKHE YPaBHEHU. 3HAUEHUE UHIECKCOB
1 ko3 unrieHToB. COCTaBICHUE YPABHEHUN XUMUUECKUX PEAKIIMIA.

Pacuersl 1Mo XuMMHUYECKMM YpaBHEHUsIM. PemeHne 3agad Ha HaXO0XIEHUE
KOJIMYECTBAa, MAacChl WJIK 00bEMa MPOJYKTa PEaKIMHU MO KOJIMYECTBY, MACCE WIIU
00BbeMy HMCXOJHOTO BellecTBa. PacueTel ¢ HCIONb30BAaHUEM MOHSITUS <«JIOJISD»,
KOTI'Jla UCXOJIHOE BELIECTBO JAHO B BHJE PACTBOpa € 3aJaHHOW MAaCcCOBOM JOJIEH
PaCTBOPEHHOI'O BEUIECTBA WIIA COAEPKUT ONPEIEICHHYIO TOJI0 PUMECEN.
Peaxkiun pasnoxenus. IlpencraBieHne O CKOPOCTM XUMHUUYECKHX PEaKLIHM.
Karanuzaropel. @epmentsl. Peaknum  coenuHenusa. Karanutudeckne u
HEKATAJIMTUYECKUE PEaKIuu, OoOpaTMMble W HeoOpaTumble peakuuu. Peakiuun
3amenieHud. P akTMBHOCTM — METaUIOB, €r0  HWCIIOJIb30BAaHHUE IS
MPOTHO3UPOBAHUS BO3MOXHOCTU MPOTEKAHUS PEAKIUN MEXKIy MeTaulaMu U
KHMCJIOTAMH, DPEAKIMM BBITECHEHUS OJHUX METAJLUIOB W3 PACTBOPOB HX COJIEU



apyrumMu MetayuiaMu. Peakumumn oOmena. Peaknuu HelTpanuszauuu. Y cioBus
MPOTEeKaHUs peakiuii oOMeHa B pacTBOpax J0 KOHIIA.

Tunel XUMUYECKUX peaKlMidi Ha MIpUMeEpe CBOMCTB BO/bI. Peakius pa3noxeHus —
AJIEKTPOJIU3 BOJBI. Peakiuu coeuHeHuss — B3aUMOJIEUCTBUE BOJIBI C OKCUJIAMU
METAJUIOB WM HEMETAJUIOB. YCIIOBHE B3aMMOJECUCTBHS OKCHUIOB METAILUIOB U
HEeMeTauIoB ¢ Bogou. llonstme «ruapokcuas»y. Peakuum 3amMemeHus —
B3aMMOJIEUCTBHE BOJIbI C METAJIaMU. Peakiinn oOMeHa — rupoiIn3 BEIECTB.
HNemounctpanuu. [Ipumepsr Qusuuecknx sBICHUI: a) TuiaBieHue mnapaguHa; 0)
BO3TOHKA MOJ1a WK OCH30MHOM KUCIIOTHI; B) PACTBOPEHUE OKPAILIEHHBIX COJICH; T)
muddy3us TyMKUCTHIX BEIIECTB C TOPSIIEH JIaMIOYKd HakanuBaHus. [Ipumepsi
XUMHUYECKUX SIBJICHUI: a) ropeHue maruus, pochopa; 6) B3auMoAEHCTBUE COJISTHOMN
KHCJIOTBI C MPaMOpOM WU MejoMm; B) nojydeHue ruapokcuaa meau (II); r)
pPacTBOPEHHE MOJYYEHHOIO THIPOKCUAA B KUCJIOTAaxX; 1) B3aUMOJCUCTBUE OKCH[A
Menu (II) ¢ cepHOM KHUCIIOTOM MpU HAarpeBaHWUM; €) Pa3I0KCHUE MepMaHTraHaTa
KIS, %K) paslioKeHHE MEePOKCHUIABOJAOPOIAa ¢ MOMOIIBIO TUOKCHA MapraHua u
Karanasbl KapTodess WM MOPKOBH; 3) B3aUMOJICUCTBUE Pa30aBICHHBIX KHUCIOT C
METAJIJIAMH.

JlabGopaTopHbie onbIThbl: CpaBHEHHE CKOPOCTH UCIAPEHHS BOABI U COUPTA IO

MCYE3HOBEHUIO MX Kareiab Ha (uibTpoBanbHOW Oymare. OKuclieHME MEAU B

miaMmeHu ropenkd. lloMyTHeHHe W3BECTKOBOM BOABI OT  BBIABIXaEMOIO

yraekucyioro rasza. IlonyuyeHue yriekuciaoro rasa B3aWMOJICHCTBHEM COIBI U

KHCJIOTBL. 3aMEIICHUE B PACTBOPE XJIOPUJIA METU HKEIIE30M.

Tema 5. IIpakTuxkym 1. Ilpocreiiniue onepanuu ¢ BemecTBoM (5 4acoB)

1. TlpaBuna TexHHKH OE30MACHOCTH TpHU pPabOTe B XMMHYECKOM KaOWHETE.
[Tpuemsl oOparieHus c 1ab0paTOPHBIM 00opy0BaHUEM u
HarpeBaTelIbHBIMU TTPHOOpaMHu.

2. HaGmonenue 3a M3MEHEHHSIMU, TTPOUCXOMSIIUMH C TOPSIICH CBEYOM, M MX
OINHCAHHUE.

3. AHanu3 Ho4YBbI U BOJBI.

4. TTpuroToBlieHHE pacTBOpPA caxapa U pacyeT ero MacCOBOM 107U B PacTBOPE.

5. Ilpu3HaKU XUMHYECKUX PEaKIIUH.

Tema 6. PacrBopenue. PacTBopbl. CBoiicTBa pacTBOpoB 3JeKTpoauToB (15
4acoB)

PactBopenue kak Qusuko-xumudeckuid mpouecc. Ilonstue o rugpatax u
Kpucramoruaparax. PactBopumocTs. KpuBble pacTBOPUMOCTH Kak MOJEIb
3aBUCUMOCTH PAaCTBOPUMOCTH TBEPJBIX BEIIECTB OT TeMIieparyphl. HackilieHHbIe,
HEHACBHIILEHHBIE U TIEPECHIIIEHHBIE PACTBOPHI. 3HAUEHUE PACTBOPOB MJIs MPUPOIbI
Y CEIIBbCKOr0 XO351CTBa.



[TonsiTHe 00 PMEKTPOTUTUYECKON TUCCOIUAIIAN. IICKTPOIUTHI U HEDJICKTPOJIUTHI.
MexaHu3mM JuCCOLMAlMi  3JIEKTPOJUTOB C Pa3JIMUYHBIM XapaKTEPOM  CBS3H.
CreneHb IEKTPOTUTHYCCKON auccorrani. CUIIbHBIC U CIIa0bIe SJICKTPOJIUTHI.
OCHOBHBIC TIOJIOKEHUS TEOPUU DIICKTPOJUTUUECKOW auccouuanuu. HoHHBIE
ypaBHEHUS peakiuil. Peakiiuu oomMeHa, uayiiue /10 KOHIIA.

Knaccudukaius HOHOB ¥ UX CBOMCTBA.

Kucnote, ux knaccudukamnus. Jlucconmanusi KUCIOT W HMX CBOWCTBA B CBETE
TEOPUH BJIEKTPOJIMTUYECKON NUcCcOnrauu. MONEKYIApHbIE U MOHHBIE YPAaBHEHUS
peakuuii. B3aumoneicTBUE KHUCIOT C MeETallaMH. DJIEKTPOXUMHUYECKUN P
HanpsDKEHUM  METayuioB. B3aWMoaeicTBHME KHUCJIOT C OKCHJAAMU METAaJUIOB.
BzaumopaencTBie  KUCIOT C  OCHOBAaHWUSIMH  —PEAKIMUSA  HEUTpaIv3aluu.
B3aumopaeiictBue kucaot ¢ consiMu. Mcnonp3oBanue Tabauibl paCTBOPUMOCTH IS
XapaKTEPUCTUKH XUMUYECKHUX CBOMCTB KHCJIIOT.

OcHoBanus, ux knaccudukanus. Jlucconuanusi OCHOBaHUM M UX CBOMCTBA B CBETE
TEOPUH BJIEKTPOJMTHYECKON NHCCOUMALMU. B3anMOAeNCTBUE OCHOBAHUH C
cossiMu.  Mcmonb3oBaHue TaOIMIBI  PACTBOPUMOCTH JUIA  XapaKTEPUCTHUKHU
XUMHMYECKUX CBOMCTB OCHOBaHUM. B3aumonaelcTBHE MmIEIOYeM C OKCHIaMM
HEMETAaJIJIOB.

Comn, ux pAuccouManys W CBOMCTBA B CBETE TEOPUU DIICKTPOIUTUYECKOU
aucconuanuu. BzaumonencTsre coiiel ¢ MeTajuiaMi, OCOOEHHOCTH 3TUX PEaKLUM.
B3aumopeiictBue coneit ¢ consimu. Mcnonab30BaHue TaOIUIbl PACTBOPUMOCTHU J1JIS
XapaKTEPUCTUKN XUMUYECKUX CBOMCTB COJIEH.

O060011eHne cBefieHni 00 OKCUIaX, X KiacCU(pUKAIMU U CBOWCTBAX.
['eneTnueckue psiapl MeTaIlIa M HEMETaJIa. ['eHeTuYecKas CBsI3b MEXKIY KJIacCamu
HEOPTaHWYECKUX BEIIECTB.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

OmnpeneneHue CTENEHEW OKHUCIEHUS [JIsl AJIEMEHTOB, OO0pa3ymolIMX BeIEeCTBa
pa3HbIX KjiaccoB. Peakiinu HOHHOTO OOMEHa U OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuu. OKHUCIUTENL W BOCCTAHOBUTEIb, OKHCICHHME W BOCCTAaHOBJICHHUE.
CocraBiieHUE ypaBHEHUI OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUN METOJIOM
AIEKTPOHHOTO OajaHca.

CBolicTBa MPOCTHIX BEIIECTB — METAUIOB U HEMETAJUIOB, KUCJIOT U COJIEH B CBETE
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUU.

JdemoncTpanuu. BzaumoaencTsue pacTBOpPOB XJIOpUJA HATpus MW HUTpaATa
cepedpa. IlomydyeHue HepacTBOPUMOroO THAPOKCHIA W B3aUMOJICUCTBHE €r0 C
KHUcJIoTaMu. B3anMoielicTBrE KHMCIOT ¢ OCHOBAaHUSIMU. B3anmoaencTBue KUCIIOT C
OKCHJaMHU METaJIoB. B3amMojeincTBHe KUCIOT ¢ MeTauiaMHu. B3ammopaeinicTBue
KHUCJIOT C cojiiMu. B3aumojelicTBue 1enoueil ¢ kuciaotamu. B3aumonencTtBue
IIeJ0Uel ¢ OKCHUJaMUd HeMeTaUIoB. B3aumojaelcTBHE IIEI0Yed C  COJISMM.



[TosrydeHne 1 CBOMCTBA HEPACTBOPUMBIX OCHOBaHMI. B3anMoeiicTBre 0CHOBHBIX
OKCHJIOB C KHCIOTaMH. B3aumMojeicTBHe OCHOBHBIX OKCHJOB C BOJIOM.
B3anmoneiicTBrE KUCIOTHBIX OKCHJIOB € MIEJIOYAMM.

JlaGopaTopHbie omnbIThbl: Peakunu, XxapakTepHbIE [JIi PACTBOPOB KHUCIOT
(consHOl wmim cepHoi) Peakumm XapakTepHble I pPacTBOPOB  IIEJIOYEH
(TMOPOKCUAOB HATpUsl WM Kanus). Peakuuu XapakTepHble [JIs pPacTBOPOB
niesoyeil (CrMAPOKCHIIOB HATpusl WM Kanus). Peaknum XapaktepHble s
pacTBOpOB Iiesnouel (TUAPOKCUAOB HaTpusl win Kanus). [lomydeHue u cBoicTBa
HEpPaCTBOPUMOI'0 OCHOBAHUs, HAPUMEDP THIPOKCHIA MEAU. Peakiun xapakTepHbIe
JUIsl pacTBOPOB coJiel (Hampumep, XJjopujaa Mmeau). Peakuuu xapakTepHble s
OCHOBHBIX OKCHJOB (Hampumep, OKcHJa Kajiblus). Peaknum XapakTepHble aJs
KHCJIOTHBIX OKCUIOB (HallpuMep, ISl yTIEKUCIIOro rasa).

Tema 7. IIpakTuxkym 2. CBOMCTBA PACTBOPOB 3JICKTPOJMTOB (2 yaca)

6. YcioBust TeueHUSI XUMUYECKUX PEAKIIUI MEXKIY PacTBOPAMH IJIEKTPOIUTOB JI0
KOHIIA.

7. Perienne sKCriepUMEHTAIIBHBIX 3a7ad.

Tema 8. O606menne u cucreMaru3anus 3HaHui (4 yaca)

9 kynace(2 yaca B HeeK0, 66 YacoB)
BBenenue.

O0mas xapakTepucTUKA XUMHYECKHUX 3JIEMEHTOB 1 XUMUYECKUX PeaAKIMH.
IHepuoanueckuii 3akoH u Ilepuoanuyeckasi cucremMa XUMHUYECKHUX JIEMEHTOB
. . MenneseeBa(9 yacon)

XapakTepuCcTUKa »JJEMEHTa M0 €ero IojoxeHutr B llepuogmueckon cucreme
xumuueckux anemeHToB J[. WM. MengeneeBa. CBoiicTBa OKCHUJIOB, KHCIIOT,

OCHOBAaHMWW M COJIEM B CBETE TEOPUM DIIEKTPOJIUTHYECKOM JHCCOLMALUU U
OKHCJICHUS-BOCCTAHOBJICHUSI.

[lonsiTue O mnEpexoAHbIX diaeMeHTax. AMQoTepHOCTh. ['eHeTHUecKuit psin

IIEPEXOHOIO JJIEMEHTA.

[Teprnonnueckuit 3axkoH u llepuoanueckas cucrema XuMU4eCcKux 3iaeMeHToB /1. 1.
Menpeneena.

XUMHUYECKAsT OpraHu3alMs >KUBOM U HEKUBOW NPUPOAbL. XMMHUYECKUU COCTaB
A1pa, MAHTUM W 3€MHOWM KOpbl. XUMHYECKHE HJIEMEHThl B KJIETKaxX >KUBBIX

OpraHu3mMoB. Makpo- U MUKPOIJIEMEHTHI.

O06o001IeHne CBEEHUH 0 XMMHYECKUX peakuusx. Kimaccupuxanus XUMHUECKUX
peaKUMii MO PpAa3IMYHBIM [PU3HAKAM: «UHCJIO M COCTaB PEarupyrolmx Hu
00pa3yIonuXxcsl BEMIECTBY», «TETUIOBOH 3(P(HEKT», «HAMpPaBICHUE», «U3MEHEHHE



CTETICHEH OKUCIEHHUS JJIEMEHTOB, OOpPa3yIOLIMX pPEarupyrollie BelIeCTBay,
«(azay, «MCrONb30BaHUE KATATIU3ATOPAY.

[TonsiTue 0 CKOPOCTH XUMHUUECKON peakuuu. DakTopsl, BIMAIONIME HA CKOPOCTh
XUMHUYECKUX peakuuid. Katanuzatopsl 1 kaTanus. MUHruOuTOpbl. AHTHOKCUAAHTHI.

HNemouncrpanuu. Paznuunsie  ¢opmbr  Tabmumsr  JI. M.MengeneeBa. Mogenu

aTOMOB 3JIEMEHTOB 1—r0 mnepuofgoB. Mojenb CTpOEHHs 3€MHOro Iapa
(momepeuHslid pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIUU OT MPUPOIBI
pearupyronmx BELIECTB. 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOW pEaKUuud OT
KOHILICHTPAIIMM PEarupyrolnuX BEMIECTB. 3aBUCHUMOCTb CKOPOCTH XHMHYECKOU
peakiuu OT IO COMPUKOCHOBEHMSI PEATUPYIOIMIMX BEIIECTB («KUTISIIUAN
CIION»).

JlaGoparopHbie onbIThl: [lomydyeHne TUapoKcHAa IMHKA U UCCIECIOBAHUE €ro
cBOMCTB. MozaenupoBanue nocrtpoeHus lleprogudyeckor CUCTEMBI XHUMHYECKHX
anemeHToB [[. I.MenneneeBa. 3aBUCUMOCTh CKOPOCTH XUMHUYECKUX PEAKIHUNA OT
IPUPOABl PEATUPYIOLIMX BEIIECTB. 3aBUCUMOCTh CKOPOCTH XMMHYECKUX PEAKIUI
OT KOHLEHTpALMU PEarupyrollrux BEIIECTB. 3aBUCUMOCTbh CKOPOCTH XMMHYECKUX
peaKkuMii OT IIOIIAA CONPUKOCHOBEHHUS PEArMPYIOIIMX BEIIECTB. 3aBUCUMOCTD
CKOPOCTH XMMHUYECKUX PEAKIUI OT TEMIIEpaTyphl pEarupyrolrX BEIIECTB.

Tema 1. Meraminl (16 yacoB)

Meramnel B ucropun uenoBeuectBa. [lonoxxkenne meramnoB B Ilepmoamueckon
cuctemMe xumuueckux ojgemeHtoB JI. WM. MengeneeBa. Mertaminueckas
KpUCTAJUIMUECKasi pelleTka M MeTauInyeckas Xumuueckas cBsa3b. OOmue
dbuznyeckue cpoiicTBa MeTaiuioB. CIIJIaBbl, MX CBOMCTBA U 3HAUCHUE. XUMUYECKHUE
CBOMCTBAa METAJ/NIOB KaK BOCCTAHOBHUTEJNIEH, a TAKKE B CBETE WX IOJOXKECHHS B
IEKTPOXUMHUYECKOM PSITY HAIPSHKEHUI METAIIIIOB.

Kopposust MetaminoB u crnocodsl 60psObl ¢ Hell. Mertamisl B mpupojse. OOmue
CHOCOOBI UX TOJYYEHHUS.

O0masi XapakTepuCcTUKA MIEJOYHBIX MeTaJ10B. MeTtaimel B npupoje. OOmue
cnocoObl ux nomydeHus. Ctpoenue atomoB. lllenounble meTamnbl — MpPOCThIE
BEIECTBA. BaHelmMe COEOUHEHUs  IICJIOYHBIX  METAUIOB  —OKCHUJBI,
THJIPOKCHJIBI U COJIM (XJIOpUIbI, KapOOHATHI, CyNb(aThl, HUTPATHI), UX CBOMCTBA U
MpUMEHEHUE B HAPOJHOM X03siicTBe. KanuitHeie yaoOpeHus.

Oomas XapaKTepUCTUKA 3JIEMEHTOB rJIaBHOM NOArPYIIbI 11
rpynnbl. Ctpoenue aroMoB. lllenoyHo3eMenbHble MeETalbl —  MPOCTHIE
BelllecTBa. BakHelilline COeMHEHMs 1ET0OYHO3EMENIbHBIX METAJIJIOB — OKCH/IBI,
TUAPOKCUIBI U CONM (XJIOpUIbI, KapOOHAThl, HUTPATHI, Cylbdarsl, Gocdarsl), Ux
CBOWCTBA U IPUMEHEHUE B HAPOJHOM XO3SIMCTBE.

Amomunmii. Ctpoenue aroma, GU3NYECKUE M XMMHUYECKHE CBOWCTBA MPOCTOTO
BenjecTBa. CoeIMHEHUs alIOMUHUS — OKCHUJ U TUAPOKCUI, UX amM(pOTEepHBIN



xapakrep. Baxueimme comu amtomuHus. [IpruMeHeHHE amiOMUHUS W €ro
COeJIMHEHUM.

Keaezo. Ctpoenue aroma, (QuU3MYECKHME U XUMHUYECKHME CBONCTBAa IMPOCTOrO
BemiecTBa. l'eHernueckue psasl Fe2+ u Fe3+. Baxneimme conm xenesa.
3HaYeHUE KeJe3a U €ro COSAMHEHUMN JJIsl TPUPOJIbI M HAPOJIHOTO XO3SIICTBA.
JMeMoncTpanuu. OOpasipl MEIOYHBIX U IMETOYHO3EMENIbHBIX MeTAIIOB. OOpasiipl
CIIaBOB. B3auMopencTBre pacTBOPOB KUCIIOT U coJiei ¢ Metauiamu. [lomyyenue
TUAPOKCUJIA AFOMUHMS M MCCIIEIOBAHUE €T0 CBOMCTB. B3anmonencTeue xemnesa ¢
cosistHOM kucioTol. [Tomydenue ruapokcunoB skeneza (II) u (II) u uzyuenune ux
CBOWCTB.

JlaGopaTopHble onbITHI: B3auMoAeiCTBUE KHUCIOT WU COJEH C MeTallJlaMH.
O3nakomieHHe C pyaamu xkene3a. OKpalllMBaHUE IUIAMEHH COJIAMHU IIETOYHBIX
MeTauioB. OKpallMBaHUE IUIAMEHH COJIIMHU IIEJOYHBIX MeTauioB. [lomydeHue
TUJIPOKCUAA KaJbliMsl U MCCIeIoBaHUE ero cBOMCTB. [losyueHume ruapokcuaa
AIIIOMUHUSA W HCCIICNOBAHHE €ro CBOUMCTB. B3ammopaelcTBHe Keie3a C COITHOU
kucnotoi. [Tomyyenue runpoxcuna sxenesa (1) u (111) u usyuenue mx cBOWCTB.
Tema 2. IIpakTukym 1. CBolicTBa MeTALJIOB M UX coequHenni (3 yaca)

1. OcyiiecTBieHrE UEMOYKA XUMHUUECKUX TTPEBPALICHUN.

2. Ilomyuenue n CBOWCTBA COEAMHEHNN METAILIOB.

3. PelieHue 5>KCHNEPUMEHTAJbHBIX 3aJad Ha pAcHO3HABAHWE U TOJIYYCHUE
COECIVMHEHNI METAIJIOB.

Tema 3. Hemerayibl (26 yacoB)

OOmasi xapakTepUCTUKa HEMETAJIOB: mMojokeHue B Ilepuomuyeckoit cucrteme
xuMu4deckux snemeHToB 1. U.Menneneena,

OCOOEHHOCTH CTPOEHHS AaTOMOB, JJIeKTpooTpunareabHocTh (D0) kKak Mepa
«"HemeTammyHocThy, psag 0. Kpucramimyeckoe CTPOCHHUE HEMETAIIOB —
IMPOCTBIX  BemecTB.  Aimorponus. @PU3MYECKHE  CBOMCTBA  HEMETAJUIOB.
OTHOCUTENBHOCTH MTOHATUH «METAUD) U «HEMETAILI.

Bonopoa. ITonoxxenne Bomopoaa B Ilepuoguueckom cUCTEME XUMHYECKHUX
anemeHToB [[. M. MenneneeBa. CtpoeHne atoma W Mojekysbl. dusndyeckne u
XAMHUYECKUE CBOMCTBA BOAOPO/IA, €TO MOJYYEHUE U IPUMEHEHHUE.

Boaa. Ctpoenue wmonekynbl. Bopopoanass xumudeckas CBsi3b. Duznueckue
CBOMCTBa BOJbI. AHOMAlWK CBOWCTB BOABL. [ wapoduiabHbie U THAPOPOOHBIE
BEIIECTBA. XUMHYECKME CBOWCTBA BOIbl. KpyroBopoT BOAbI B MPHUPOJE.
Bonoounctka. Aospanus Boabl. bbiToBble (QuiabTpel. MuHepadbHble BOBI.
JluctunnupoBaHHasi BOJIa, €€ MOJIy4YEHHUE U IIPUMEHEHHUE.

O0mas xapakrepucTuka rajoreHoB. CtpoeHue aroMoB. IIpocTeie BemiecTBa u
OCHOBHBIE COCIMHEHUS TaJONCHOB, WX CBOMCTBA. KpaTkue cBeneHus o XJope,



opome, ¢prope u noxe. [IpumeHeHne rajoreHOB U UX COCAMHEHUU B HApOJHOM
XO35MCTBE.

Cepa. CTpoeHue aroma, ajIOTPOIHUs, CBOWCTBA M NPUMEHEHHE POMOMYECKOU
cepbl. Oxcunpl cepsl (IV) u (VI), ux nonydenue, cBoiictBa u npuMenenue. CepHast
KHCIIOTa U €€ COJIM, UX IMPUMEHEHUWE B HAapOJHOM Xo3siicTBe. [Ipon3BoaCTBO
CEpPHOM KUCIIOTHI.

A3ot. CTpoeHHE aTOMa M MOJIEKYJIbl, CBOMCTBAa NPOCTOTO BEIIECTBA. AMMMUAK,
CTPOCHHE, CBOWMCTBA, MOJy4YeHHEe U npumeHeHue. Conum aMMOHMS, UX CBOMCTBA U
npumeHenue. Okcunabl azora (II) u (IV). A3oTHas kuciora, ee CBOWCTBa U
npuMeHeHue. Hwutpatel W HUTpUTH, mpobOieMa UX  COAEpKaHUS B
CEJIbCKOXO3SICTBEHHON NPOAYKLINUU. A30THBIE YTOOPEHHUSL.

docdop. CTpoeHue aToma, aIOTPOIUs, CBOICTBAa Oesoro u kpacHoro docdopa,
ux npumeHenre. OcHOBHbBIE coeuHeHus: okcull pocdopa (V) u oprodochopHas
kuciota, pocdatel. DochopHbie ynoOpeHus.

Yraepoa. CtpoeHue atoMa, aJuIOTPOIHMs, CBOMCTBa MOAUUKAIIUNA, TPUMEHEHHUE.
Oxcunp! yriepona (II) u (IV), ux cpoiictBa u npumenenue. KapOoHaThl: KaabIuT,
CoJ1a, MOTAalll, UX 3HAYECHHUE B IPUPOJIE U KU3HHU YEIIOBEKA.

Kpemunii. CTpoeHre artoma, KpPUCTaJUIMYECKUM KPEMHHUM, €ro CBOICTBA U
npumeHenue. Okeun kpemuus (IV), ero npupoansie pa3HOBUIHOCTH. CHUITUKATBHI.
3HaYeHUE COCOUMHEHHMM KpPEMHMS B JKMBOM M HexuBouW mnpupoxe. llonstue o
CUJIMKATHOM MPOMBIIIJIEHHOCTH.

HMemoncTpanuu. OOpasiibl rajJoreHoB- IPOCThIX BenlecTB. KauecTBeHHas peakuus
Ha rajJoreHuI-uOoHbL.. B3anmoaencTBre KOHUEHTPUPOBAHHOW a30THOM KUCIIOTHI C
MEJBIO.

JlabopaTtopHsbie onbITbl. O3HAKOMIIECHHE C COCTAaBOM MHMHEPAJIBHOM BOJBI.
[Tomyyenne wu pacno3HaBaHue Kuciopoja.CpolicTBa pa30aBICHHOW CEpHOU
KUCIOTHL. M3yueHne cBoMcTB aMmMuaka. Pacnio3naBanue coneit aMMmonus. ['openune
dbocdopa Ha Bo3ayxe u B kuciopojae. PacnosnaBanue gocdaros. ['openue yris B
kuciopone. Ilepexon kapOonatoB B ruapokapOoHatel.  [lomydyenwe wu
pacno3HaBaHue Bogopoza. [lomydenne n pacnoznaBanue Bojgopona. Kauectsennas
peaKIus Ha rajJoreHU/1-uOHBI.

Tema 4. IIpakTukym 2. CBoiicTBa coeJuHeHUIl HeMeTa/LI0B (3 4aca)
[TpakTrueckue pabOTHI:

4. PenieHue sKCiepUMEHTANIbHBIX 3aa4 1o Teme «[loarpynna kuciopoaay.

5. Pelrenue skcnepuMeHTanbHbIX 3a1a4 1o TeMe «lloarpymnmna a3ora u yriaepoaa.
6. [lonyyenue, cobupanue 1 pacrio3HaBaHUE ra3oB.

Tema 5. OOoOmeHue 3HAHMI 1O XMMHMH 32 KYPC OCHOBHOH IIKOJIBI.
IHoaroroBka K rocyaapcreeHHoi urorosoii arrecraunu (I'MA) (9 yacoB)



[lepnognueckuit 3akoH u llepmoamyeckas cucTeEMa XUMHUYECKUX D3JIEMEHTOB /.
N.MenneneeBa. OU3M4eCKUil CMBICI NOPSAIKOBOIO HOMEpA 3JIEMEHTa, HOMEPOB
IepuoJla M TPyHnbl. 3aKOHOMEPHOCTH H3MEHEHMS CBOWCTB JJIEMEHTOB M HX
COCIMHEHHUH B MEPUOJAaX MU IPYIIAX B CBETE MPEACTABICHUN O CTPOCHUH aTOMOB
aneMeHToB. 3HaueHue llepuoguueckoro 3akoHa.

Buapl XMMHUYECKUX CBSI3€M M TUIBl KPUCTALIMYECKUX PEIIETOK. B3ammMocBA3b
CTPOEHUSI U CBOWCTB BELIECTB.

Knaccudukanus XUMHUYECKHX peakUuid MO pPa3IuyHbIM TpPU3HAKaM (YUCIO U
COCTaB pearupyroummx U 00pa3yromxcsl BEUIECTB; HAIMYKE TPAaHULIBI pasjena ¢as;
TEIUIOBOM 3P QEKT; M3MEHEHHE CTENEHEH OKHCIIEHUS aTOMOB; MHCIIOJIb30BAHME
KaTajau3aTopa; HampaBieHHe MpoTekaHus). CKOpOCTbh XUMHUYECKMX PpEaKkUUid U
(daktopsl, Biausomue Ha Hee. OOpPaTUMOCTh XMMHUYECKUX PEAKIHMI U CHOCOOBI
CMEILEHUS] XUMUYECKOTO PABHOBECHS.

[IpocTeie M cnoKHBIE BemlecTBa. MeTauibl 1 HEMETaJUIbl. ['eHeTnyeckue psabl
METaJJIa, HEMeTallla M nepexomHoro wmeramia. OKcuapl W TUAPOKCHUIBI
(ocHOBaHMSI, KHUCJIOTBHL, aM@oOTepHble THAPOKCUABI), coiau. HMx cocras,
KJaccupukanus MW oO0lMEe XUMHYECKHE CBOIICTBA B  CBETE  TEOpUHU
IIEKTPOIMTUYECKON JUCCOLUALIAM.

IV.TemaTnueckoe miiaHupoBanme

8 kuacc
No Tema XapakTepucTHKAa OCHOBHBIX BUJ0B YUeOHOI
AeSITeJIbHOCTH 00y4aKIINXCH
1. Beenenne(4 yaca) | OnpenensiTe BaXXHEHIINE MOHATHS: IPOCTHIE U

CJIO’KHBIE BEIIECTBA, XUMUUYECKUH AJIEMEHT, aTOM,
MOJIEKYJa; Pa3inyaTh MOHATHS «BEUIECTBO» U
«TEJIOY», «IMPOCTOE BEIIECTBO» U «XUMUUYECKUN
aneMeHT». OnpeaensaTh Xumuueckue GopmyJibl
BellleCcTBa, (GOPMYJIMPOBATH 3aKOH MOCTOSIHCTBA
COCTaBa.

OnpenensaTh 3HaKU NMEpBbIX 20 XUMHUYECKUX
aneMeHToB. [loHMMaTh U 3aMUChIBATH XUMUUECKHE
dbopMyIibl BElIeCTB. 3HATH MPaBUJia TEXHUKH
0€30MacHOCTH MPHU padOTe B XUMHUECKOU
nabopaTopuu.

OTnu4yaTh XUMUYECKHUE PEAKIINU OT (U3HUUECKUX
sBieHni. Mcmonp30BaTh MpuoOpeTEHHBIC 3HAHUS
7Tt 0€301MMacCHOTO OOpaIeHUs C BENIECTBAMU U
MaTepualiaMi, SKOJIOTHYECKA TPaMOTHOTO
NOBEJICHUS B OKPYKAIOLLIEH Cpelie, OLIEHKH
BIIMSHUSL XUMUYECKOTO 3arpsI3HEHUST OKPYKAIOLIEH
Ccpeabl Ha OpraHu3M uesioBeka. Onpenensite




MTOJI0KEHHE XMMHUYECKOTO DJIEMEHTA B
[Iepnoanueckon cucreme. HazpiBaTh XumMuueckue
3neMeHThl. OnpenesiTh COCTaB BEIIECTB MO
XUMHUYECKOU hopmyJie, TPUHAIIICKHOCTh K
MIPOCTHIM U CJIOKHBIM BEILIECTBAM.

Bpauciasth MacCoBYIO JIOTI0 XUMUYECKOTO
AJeMEHTA 1o (popMyJie COeTUHEHUS

Tema 1. AToMBbI
XHUMHYECKHX
3JIeMeHTOB (9
4acoB)

Onpenenarb MOHATUS «XUMHYECKHUI 3JIEMEHT,
dopmynupoBky [leproanueckoro 3akoHa,
ONpeaeIeHUE MOHATHIA: «XUMUYECKas CBSI3bY,
«HMOH», KNOHHAS CBA3bY, ONIPENEIATD
METaJUINYECKON CBS3H.

YMeTh OOBICHATH (PUINUECKHUI CMBICII AaTOMHOT'O
(MOPSIIKOBOT0) HOMEPA XMMHUECKOTO JIEMEHTA.
OOBACHATH (HU3NUECKUI CMBICIT HOMEpa TPYIIIBI U
IIEPUOJIA, COCTABIIATH CXEMbI CTPOEHUS aTOMOB
nepBbix 20 sanementoB [ICXD JI.M. Menaeneena.
OOBIACHATH 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
3JIEMEHTOB B MpeJeaax MaJlbIX MEPUOJIOB U
[JIaBHBIX TOJATPYII. XapaKTepru30BaTh
XUMUYECKUE AIEMEHTHl HA OCHOBE UX MOJIOKEHHUS
B [ICXD 1 0coOeHHOCTEN CTPOEHUSI UX AaTOMOB.

OrnpenensiTe TUMBI XUMUYECKUX CBA3EH B
COEIMHEHUSIX 110 (OpMyJIie BEIIECTBA; TMPUBOIUTH
pUMEpPHI BEUIECTB C Pa3HbIMU TUIIAMHU
XUMHYECKOU CBSA3M; XapaKTepU30BaTh MEXAHU3MbI
o0pa3zoBaHMs KOBAJICHTHOU CBsI3U (OOMEHHBIN),
HOHHOM CBSI3M, METAJJINYECKON CBSI3H;
yCTaHABJIMBATh IPUUYUHHO-CJIEACTBEHHbBIE CBS3U:
COCTaB BEIIECTBA — TUI XUMUYECKOU CBSI3H;
COCTaBJIATH (POPMYJIbI OMHAPHBIX COSTUHEHUM 110
BAJICHTHOCTH; HAXOJIUTh BaJICHTHOCTh AJIEMEHTOB
o ¢hopmysie OMHAPHOTO COCTUHECHMUSI.

Tema 2 IlpocTbie
BelecTBa (8
4acoB)

Hcnonb30BaTh Npy XapakTEPUCTUKE BENICCTB
MMOHSTHUS: «METAJIbD», KIIJACTUIHOCTDY,
«TETUIOMPOBOIHOCTEY, «3JIEKTPOIPOBOJHOCTHY,
«HEMETAIUIBD), «AJUIOTPOIHSD), «AJUIOTPOITHBIE
BHUJIOM3MEHCHHS WJIH MOJAU(MUKAITAN;
OMNHCHIBATH MOJIOKEHHUE DJIEMEHTOB-METAVIOB U
3JIEMEHTOB-HEMETAJJIOB B [lepuoanueckoit
CUCTEME XUMHUYECKHUX 351eMeHTOB JI. U.
Menpeneena;




KJIaCCU(PUIIMPOBATh MPOCTHIE BEIIECTBA HA
METaJIJIbl U HEMETAJUIBI, 3JIEMEHTBI;  ONPEIEINIATh
IPUHAJJIEKHOCTh HEOPraHMUECKUX BEIIECTB K
OJIHOMY U3 U3YYEHHBIX KJIACCOB —METAJUIbI U
HEMETAJJIbL;

J0Ka3bIBaTh OTHOCUTEIBHOCTD JI€JIEHUSI TPOCTHIX
BEIIECTB Ha METAJIJIbI U HEMETAJLIbI;
XapaKkTepu30BaTh 001mue (Hru3nuecKue CBOMCTBa
METaJlIOB;

yCTaHaBIUBATh MPUYNHHO-CIIEICTBEHHBIE CBS3H
MEX/1y CTPOCHHEM aTOMa U XMMHYECKOM CBSI3bIO B
MIPOCTHIX BEIIECTBAX — METAJIaX U HEMETAJUIAX;
OOBSACHATH MHOI00Opa3ne MPOCTHIX BEIIECTB
TakuM (PaKTOpPOM, KaK ajuIOTPOIHS; OMUCHIBAT
CBOMCTBA BEILIECTB (Ha MpUMeEpax MPOCThIX
BEIIECTB — METAJJIOB U

HEMETAJJIOB); HCIIOJIb30BATh MIPU PEIICHUN
pacyeTHBIX 3aj]a4 MOHSITHS: «KOJIUYECTBO
BEIIECTBA», KMOJIbY,

«TOCTOSIHHASE ABOTAIPO», «MOJISIPHASI MACcCay,
«MOJISIPHBIN 00BEM Ta30B»,
«HOPMAJTBHBIC\YCIIOBUS;

Onpenenarb NOHATUE «KMOJIbY», «MOJIIpHAs Maccay,
« MOJISIPHBIA 00BEM Ta30oBy.

XapakTepu30oBaTh CBSI3b MEXK]Ly COCTaBOM,
CTPOCHUEM U CBOMCTBAMU

METAJIJIOB U HEMETAIJIOB. XapaKTepU30BaTh
(u3nyeckue cBOMCTBa HEMETAIIOB.

Boruncnsate MOJISIpHYIO Maccy 1o ¢popmyiie
COEIMHEHMSI, MacCy BEILleCTBA U YHCJIO YaCTHULL IO
U3BECTHOMY KOJIMUECTBY BEILECTBA, 00BbEM rasa
0 KOJIMYECTBY, Maccy ONpeeEHHOT0 00bEMa
WIM YMCiIa MOJIEKYJ rasa.

Tema 3.
Coenunenus
XHMHYECKHX

sjemMeHTOB (10
4acoB)

Hcnonb30BaTh Mpu XapaKTEPUCTUKE BEIIECTB
MOHSTHUSI: «CTETICHb OKUCIICHUS», «BAJICHTHOCTBY,
«OKCHJIbI», «KOCHOBAHUS», «IIEIOUM,
«KA4YECTBEHHAsSI PEAKIIUS, KUHIUKATOPY,
«KHUCIIOTBI», «KHCIOPOACOJEPHKAIIUE KHUCIOTHIY,
«OECKHUCIIOPOIHBIE KUCTIOTHI), «KUCIOTHAS Cpeiay,
«IIIETIOYHAS Cpefiay, «HeUTpalibHas Cpeay, «IIKaa
pH», «conmmy», «aMmopdHbIE BEIIECTBAY,
«KPUCTAJUTMYECKHE BEUIECTBAY, «KPUCTAIIMYECKAS
pElIeTKay», «KMOHHAs KPUCTAIUTMYECKAs PEIIETKA,
«aTOMHasl KPUCTAJUTMYECKAs! PEIIETKa,




«MOJIEKYJSIpHAsk KPUCTAILTMYECKAsT pEIIeTKay,
«METaJNTYeCcKas KpUCTAJUTMYECKasi PeIieTKay,
«cMecH;

KJIacCU(PUIIMPOBATH CIOKHBIE HEOPTaHUUECKUE
BEIIECTBA 10 CO CTaBy Ha OKCHUbI, OCHOBAHMSI,
KHUCIIOTHI U COJIM; OCHOBAHUSI, KUCIOTHI U COJIU TIO
PacTBOPUMOCTH B BOJIE; KUCIIOTHI IO OCHOBHOCTH H
COJIepKaHUIO KHCIIOPO/a,;

OTIpeNeIATh IPUHAIIIC)KHOCTh HEOPTaHUYECKHUX
BEIIECTB K OJHOMY U3 U3yYEHHBIX KJIACCOB
(OKCHIBI, JIETYYHE BOJOPOIHBIC COSAMHEHUS,
OCHOBaHMS, KUCJIOTHI, COJIN) 1O (hOpMYIIE;

OIKCHIBATH CBOMCTBA OTJCIBHBIX
Ipe/IcTaBUTENIe OKCUIOB (Ha pUMEpe BOJIBI,
YIIEKUCIIOTO Ta3a, HEraleHo U3BECTH ), JIETYUNX
BOJIOPOJIHBIX COEMHEHUH (Ha mpuMepe
XJIOPOBOJIOPOJa U aMMHaKa), OCHOBaHUM (Ha
IpUMepe TUAPOKCHUIOB HATPUS, KU U KaJbIus),
KHUCIIOT (Ha IpUMEpPE CEPHOM KUCIIOTHI) U coeit (Ha
puMepe XJI0puaa HaTpus, KapOoHaTa KaIbITus,
docdara kanpius);

OTIpEEATh BAJICHTHOCTD U CTEIICHb OKUCICHUS
AJIEMEHTOB B BEIIICCTBAX;

COCTaBJIATH (OPMYITBI OKCHUIOB, OCHOBAHHUIA,
KHUCIIOT M COJICH 1O BaJISCHTHOCTSIM M CTETICHSIM
OKHUCJICHUS DJIEMEHTOB, a TaK)Ke 3apsiiaM HOHOB,
yYKa3aHHBIM B TaOJUIE pACTBOPUMOCTH

KHCJIOT, OCHOBAaHUM U COJICH;

COCTAaBJIITh HA3BaHUS OKCHJIOB, OCHOBAHHI,
KHCJIOT U COJICH;

CpPaBHUBATH BAJICHTHOCTh M CTETICHb OKHCIICHHUS,
OKCHJIbI, OCHOBAHUSI, KUCIIOTHI U COJIM TIO COCTaBY;

WCITIOJIB30BaTh TAOJIUITY pACTBOPUMOCTH JIJIS
OTIpe/ICIICHUS PACTBOPUMOCTH BEIIICCTB;

yCTaHaBJIMBATh TCHETHYECKYIO CBSA3b MEXKTY
OKCHJIOM H THAPOKCHJIOM U HAa000OPOT; TPUIUHHO-
CJICICTBCHHBIC CBSI3U MEXIY CTPOCHHUEM aToMa,
XUMHUYCECKOH CBA3BIO U TUTIOM KPUCTALTHICCKOMN
PEIIETKH XUMHUYECKUX COSTMHEHUN;

XapaKTepU30BaTh aTOMHbBIC, MOJICKYJISIPHBIE,
MOHHBIC METAJUTMUECKUE KPUCTALTUYECKUC
PEIIETKH; Cpeay pacTBOpa ¢ MOMOIIKIO mKaibl pH;

MIPUBOJIUTH MPUMEPHI BEIIECTB C PA3HBIMU
TUTIAMU KPUCTAJUTMYECKOU PENICTKH;

WCIIOJIB30BATh NIPH PEIICHUH PACUETHBIX 3a/1a4




IMOHATHUA «MAaCCOBas JOJIA 9JICMCHTA B BEIICCTBEY,
«MaccoBag J0JIA paCTBOPCHHOI'O BEUICCTBA»,
«o0BeMHas JOJIA ra3006pa3Horo BCIICCTBA».

Tema 4.
HN3menenus,
NPOUCXOAsIINE C
BemecrBamu (11
4acoB)

Hcnonb3oBath Mpu XapaKTepUCTUKE BEIIECTB
TIOHATHS: «IUCTUILISALIUSY», KIIEPETOHKAY,
«KPHUCTAIUTU3ALMS», «BBIIIAPUBAHUE),
«pUIBTPOBAHUEY, BO3TOHKA, WU CyOIMMAITU,
«OTCTaWBaHHEY, IICHTPUDYTUPOBAHUE,
«XUMHUYECKAS PEAKLUS, «XUMUUYECKOE
YpaBHEHHEY, «PEAKIMU COCTUHEHUS», «PEaKIUU
PA3IIOXKEHUS, «PEAKIIUU OOMEHay, «PEaKINH
3aMEUICHUS», «PEaKINN HENTpAITU3aALUN,
«IK30TEPMHUYECKUE PEAKIIUNY, «IHIOTEPMUUYECKUE
peaKkumy», «Peakuuy TOPEHU», «KaTaTU3aTOPbD»,
«pepMEeHTBI», «0OpATUMBIE PEAKITUNY,
«HEOOpaTUMbIE PEaKIUNy, «KKAaTATUTUYECKHE
peaKkumy», «KHEKaTAIMTUYECKUE PEAKITUNY, <P
AKTUBHOCTU METAILJIOBY, «TUIPOIIN3Y;
yCTaHaBJIMBATh MPUUYUHHO-CIIC/ICTBEHHBIC CBS3U
MEXy (PU3NYECKUMU CBOMCTBAMHU BEIIECTB U
CIIOCOOOM pa3zeieHUs] CMECEil;
OOBSCHSITh 3aKOH COXPAHEHUSI MAaCChl BEIIIECTB C
TOYKHU 3PEHUSI ATOMHO-MOJIEKYJISIPHOTO YUYCHUS;
COCTaBJISITh YPABHEHUSI XUMUYECKUX PEAKIIUI HA
OCHOBE 3aKOHA COXPAHEHUSI MACChI BEIIECTB;
ONUCHIBATh PEAKIMHU C TOMOIIBI0 €CTECTBEHHOTO
(pycckoro) si3plKa M SI3pIKa XUMUU;
KJIaCCU(PUIIMPOBATH XUMUYECKUE PEAKIIUHU TIO
YUCITYy U COCTaBY UCXOJIHBIX BEUIECTB U MPOIYKTOB
peakiuu; TeroBomMy 3O PeKTy; HAPaBICHUIO
MPOTEKAHUS PEaKIMK; YYaCTUIO KaTaln3aTropa;
HCIIOJIB30BaTh TAOJIMILy PACTBOPUMOCTH ISt
OTIPEICJICHUS] BOBMOXKHOCTH MPOTEKAHUS PEAKIINI
00MEHa; SNIEKTPOXUMHUUYECKHUHN psiJl HAPSHKEHUM
(aKTUBHOCTH) METAJUIOB JJIs OTNIpEeACICHUS
BO3MOXKHOCTH MPOTEKAHUS PEaAKIIUA MEXKTY
MeTaJlJIaMU U BOJIHBIMHU PACTBOPAMH KHUC-
JIOT U COJICH;
OnpenensitTb MOHATHS «XUMHUYECKasl pEAKIUsD,
MPU3HAKU U YCIOBUS TEUEHUS] XUMUYECKUX
peaKkuii 1o NOTJIOMIEHUIO U BIICJICHUIO SHEPTUH.
CocTaBisTh ypaBHEHHS] XUMUYECKOW PEAKIMU Ha
OCHOBE 3aKOHA COXPAHEHUsI MaCChl BEIIECTB.
BbIyucasTh 10 XUMUYECKUM YPABHEHUSIM Maccy,




00BEM MJIM KOJIMYECTBO OJIHOTO U3 MPOJYKTOB
peaKuu Mo Macce UCXOAHOTO BEIIECTBA U
BEILIECTBA, COJIEPIKALIETO OMPEAECIEHHYIO JOJIIO
npuMeceil. OTIIMYaTh pEAKIUH Pa3JIOKEHHUS,
COCIMHEHMSI, 3aMEIIeHUs] 1 OOMEeHa JApYyT OT Apyra,
COCTaBJIATh YPABHEHUS PEAKIUN JAHHBIX THIIOB.
CocTaBisaTh ypaBHEHUS pEAKIIUA B3aUMOICUCTBUS
METaJUIOB C PACTBOPAMH KHUCJIOT U COJIEH,
WCTIONB3YS PSJl AKTUBHOCTH METAJLJIOB.
OrnpenensiTb BO3MOXKHOCTh TPOTEKAHUS PEAKIIHIMA
oOMeHa B pacTBOpax J0 KOHIIA.

Tema S. YMeTb 00paiaThCs ¢ XUMUYECKON MOCyA0U U
IpakTukym 1. | 1abopaTopHBIM 000PYIOBAaHUEM MPU MPOBEACHUN
IIpocreimue OIIBITOB.
onepamnuu ¢ [TpoBOAUTE HECITIOKHBIE XUMUYECKHUE OIBITHI U
BelleCTBOM HAOJIIOICHHS 32 UBMEHEHUSIMU CBOMCTB BEIIECTB B
Ipoliecce UX MpeBpalleHuit; co0II01aTh MpaBuiia
(5 yacoB) TEXHUKUA 0€30MaCHOCTH MPHU MPOBEACHUU
HaOIIOIEHNI U ONBITOB.
Tema 6. OrnpenensTs MOHATUS «PAaCTBOPBI», YCIOBHUS
PacrBopeHnue. PacTBOpPEHHUSI BELIECTB B BOJE.
PacTBOpHI. OnpenensiTe MOHATHUS «AJIEKTPOTIUT,
CaoiicTBa CHERJIEKTPOIIUTY, «IJICKTPOJIUTHUECKAS
pacrBopoB JTUCCOIINAIIHS, «CUIIBHBINA JIEKTPOIUT, «CIa0bIi
3JIEKTPOJIMTOB AJEKTPOJIUT, IOHUMATh CYIIHOCTh Mpolecca
(15 gacoB) AJIEKTPOJIUTHYECKOMN Aucconnanuu. OCHOBHbBIC

TIOJIOKECHUS TEOPUHU ICKTPOJIUTAYECCKON
nucconuanuu. OnpenensaTs KUCIOTHI, MIEI0YU U
COJIM C TOYKHM 3peHust TO/]

YMeTh 0JIb30BaThCs TAOIUIIEH PACTBOPUMOCTH.
CocCTaBIIsITh ypaBHEHUS JICKTPOIUTAYECKON
JIMCCOIMAIINU KUCJIOT, IISJIOYEH U COJICH.
CocTaBisaTh

ypaBHEHHUS peaKlMii HOHHOTO 0OMeHa, TOHUMAaTh
WX CYIIHOCTh. OnpenensTb BO3MOXHOCTb
IPOTEKAaHMS PEaKIIMi HOHHOTO OOMEHa.
CocTaBisATh ypaBHEHUS

pEAKLNM, XapaKTEPUZYIOIIUX XUMHUYECKUE
CBOMCTBA KHUCJIOT, OCHOBAaHUM, OKCHJIOB U COJICH B
MOJIEKYJISIPHOM U MOHHOM BHUJie. COCTaBIATh
YpaBHEHUSI peaKIuii, XapaKTEPU3YIOIINE
XMMHUYECKUE CBOMCTBA U TEHETUUECKYIO CBSI3b
OCHOBHBIX KJIACCOB HEOPTAHWYECKUX COCMHECHUN B




MOJICKYJISIPHOM B HOHHOM Buje. OnpenensiTh
OKHCJIUTEIH U BOCCTAHOBUTENH, OTINYATh
OKHCIIUTENh

—BOCCTaHOBHUTEJIbHBIE PEAKIIUU OT JPYTUX THIIOB
peaxiuii, pacCTaBiIATh KO (HUIIMEHTHI B
OKHCIIUTETHHO —BOCCTAHOBHUTEIBHBIX PEAKIIAIX
METOJIOM AJIEKTPOHHOTO OajaHca.

Tema 7. [IpoBoauTh 1a6OPATOPHBIE OMBITHI,

IpakTukyMm 2. | MOATBEPKAAIOIIMNE XUMUYECKUE CBOMCTBA
CBoiicTBa OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BEIIECTB.
PacTBOpPOB [IpoBoauTh 1a60pPATOPHBIE OMBITHI MO MOTYYEHUIO

JIEKTPOJIUTOB (2 | U cOOUpaHUIO
yaca) ra3o00pa3HbIX BELIECTB: BOJOPOA, KUCIOPO/a,
YTJIEKUCIIOTO Ta3a, aMMHUaKa;
COCTaBJIATh YPABHEHUSI COOTBETCTBYIOIIUX
peaKLnil.
Tema 8. O06001aTh ¥ CUCTEMAaTU3UPOBATh 3HAHUS 10

O0001mIeHNE U TeMaM: «ATOMBI XUMHUYECKHUX 3JICMECHTOBY,

cucremaruzamnust | «IIpocteie BeniecTBay, «CoeJuHEHUS XUMUYECKUX

3HaHu# (4 yaca)

3JIEMEHTOBY, «VI3MeHeHUs1, MPOUCXOIALIUE C
BelecTBaMm», «PactBopenne. PacTBopsl.
CBoiicTBa pacTBOPOB 3JIEKTPOJIUTOB.

9 KJiacce

Beenenue.

Oo0masn
XapaKTePUCTUKA
XHUMHYECKHX
3JIEMEHTOB M
XUMHYECKHX
peakiui.

Iepuoanuecknii
3aKOH M
IMepuoauueckas
cucremMa
XHMHYECKHX
jiemenToB /1. U.
MemnaeseeBa

(9 yacoB)

3HaTh U TOHUMATh XUMHUYECKYI0 CUMBOJIHKY:
3HAKH XUMHYECKHUX 3JIEMEHTOB, (POPMYIIBI
XUMUYECKUX BEUIECTB U YPAaBHEHUSI XUMUYECKHUX
pEAKLNI; BAXKHEUIIINE XUMUYECKUE TTOHATHS:
XUMUYECKUH JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIC aTOMHAsl U MOJIEKYJISipHAs MACChlI,
VMOH, XMMHYECKas CBSI3b, BEIIESCTBO,
KJaccuduKalus BEIecTs, MOJb, MOJISIpHAs Macca,
MOJISIPHBIM 00BEM, XUMHUYECKasi peakiius,
KJ1accu(pUKaIs peaKIuid, dJICKTPOIHUT U
HEDJICKTPOJIUT, JJICKTPOJUTUUECKAS JUCCOLIHAITHS,
OKHCJIUTEIb U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTAaHOBJICHHE; OCHOBHBIC 3aKOHBI XMMHUH:
COXpaHEHMSI MaCChl BEILIECTB, MOCTOSIHCTBA
COCTaBa, MEePUOIUUYECCKUM 3aKOH.

Ha3zwiBaTh: XMUMHUUYECKHE DIIEMEHTBI, COSTMHCHHMS
U3YYEHHBIX KJIACCOB; OOBACHATH: (PU3UUYECKUM
CMBICJT aTOMHOTO (TIOPSIIKOBOT'O) HOMEpa
XUMHUYECKOTO 3JIEMEHTA, HOMEPOB TPYIIIbI U
MepUO0JIa, K KOTOPHIM 3JIEMEHT NPUHAJICKUT B




nepuoaunueckon cucreme .M. Menneneena;
3aKOHOMEPHOCTHU U3MEHEHHS CBOMCTB JICMEHTOB B
npeenax MaJiblX IEpUOJIOB U TJIABHBIX MOATPYIIIL;
CYIIHOCTh PEAKIIU HOHHOTO OOMEHa.
XapakTepu3oBaTh 00IIHEe XUMHUYECKHE CBOMCTBA
aM(OTEpHBIX OKCUJIOB U THAPOKCUIOB; MPHUBOIUTH
MIPUMEPHI PEAKIINH, TTOATBEPKAAOIINX
XUMHUYECKHE CBOMCTBA aM(DOTEPHBIX OKCUIIOB H
TUJIPOKCUIOB;

J1aBaTh XapaKTEPUCTUKY XUMUYECKUX PEAKIUN 110
YHUCIIy U COCTaBY UCXOJHBIX BEIIECTB U MPOJTYKTOB
peaxiuu; TerioBoMy 3P PeKTy; HalpaBICHUIO
MIPOTEKAHUS PEAKIINU; N3MEHEHUIO

CTETICHEN OKHUCIICHUS 3JIEMEHTOB; arperaTHOMY
COCTOSIHHMIO MCXOJHBIX BEIIECTB; YYaCTHUIO
KaTaJln3aTopa;

OOBSICHSTH U PUBOJIUTH MPUMEPHI BIUSTHUS
HEKOTOPBIX (PaKTOPOB (IIPUPOJIa pearupyrommx
BEIIECTB, KOHIICHTPAIMsI BEIIECTB, JaBJICHHUE,
TeMIeparypa, KaTaau3aTop, HOBEPXHOCTh
CONPUKOCHOBEHUS pearupyrominx BEIIeCTB) Ha
CKOPOCTh XUMHUUYECKHUX PEAKIIHIA.

Tema 1.
Metanasbl (16
4acoB)

Hcnonb30Bath Npu XapakKTepPUCTUKE METAILJIOB U
WX COCTMHEHUMN MOHATUS: «METAJUIb», KPSl
AKTUBHOCTH METAJLIOBY, «IIIEJIOYHBIC METAIIEI,
JlaBaTh XapaKTEPUCTUKY XUMUYECKUX DJIEMEHTOB-
METaJIOB (IIEJIOYHBIX METAJIOB, MarHus,
KaJIbIIUSI, ATFOMUHUS, JKEJI€3a) MO MX MOJIOKECHUIO B
[leproandeckor CUCTEME XUMUYECKHUX JIEMEHTOB
1. 1. MenaeneeBa (XUMHYECKUN 3HAK,
MOPSIIKOBBIA HOMED, IEPUOJ, TPYIIIIA, MOATPYIIIIA,
OTHOCHUTEJIbHAA aTOMHAsi Macca, CTPOCHUE aToMa
(3apsin siapa, YUCJIO TPOTOHOB U HEMTPOHOB B SI/pE,
00111e€ YMCIIO DJIEKTPOHOB, paclpe/eseHre
AJIEKTPOHOB 10 JIEKTPOHHBIM CJIOSIM), IPOCTOE
BEILIECTBO, JOpMYyJia, HA3BAHUE U TUI BBICIIIETO
OKCH/JIa U TUJPOKCHUIA);

HaseBaTh coeMHEHNS METAIIOB U COCTABIIATh UX
dbopMyIIBI TT0 HA3BAHUIO, XapAKTEPHU30BATh
CTpoeHHE, o0mre Pu3nIecKue 1 XUMHISCKUE
CBOMCTBA IIPOCTHIX BEIIECTB-METAIOB; OOBICHATH
3aBUCHUMOCTDH CBOMCTB XHMHUYECKHUX IJIEMEHTOB-
METAIIOB (paanyc, METAININYECKUE CBOMCTBA
2JIEMEHTOB, OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIEC
CBOMCTBA DJIEMEHTOB) U 00pa3yeMbIX UMHU




coeMHEHUN (KMCIOTHO-OCHOBHBIEC CBOMCTBA
BBICIIIMX OKCHJIOB M THAPOKCHUJIOB, OKHUCIUTEIIHHO-
BOCCTAHOBHUTEIbHBIEC CBOMCTBA) OT MOJIOKCHHS B
[Teprnoanveckoil cucreMe XuMHYECKUX 3JIEMEHTOB
. . Menpeneena.

Tema 2.
IpakTukym 1.
CroiicTBa
MeTaJUIOB U X
coequHenuu (3
yaca)

YMeTh 00paIaThCsi ¢ XUMUYECKON MOCYAON U
1ab0paTOPHBIM 00OPYIOBAHUEM TIPU TTPOBEICHUH
OTIBITOB.

OO6pamatbcs ¢ 1abopaTOpHEIM 000PYAOBAaHUEM U
HarpeBaTeIbHBIMU MPHOOPAMH B COOTBETCTBUU C
NpaBHJIaMU TEXHUKU O€30MTaCHOCTH;, HaOIIOIaTh 32
CBOWMCTBAMH METAJJIOB U MX COCAMHEHUN U
SIBIICHUSIMU, TIPOVCXOISIIUMU C HUMU; OTTHCHIBATH
XUMUAYECKHI SKCIIEPUMEHT C TIOMOIIBIO
€CTECTBEHHOT'O (PYCCKOTO) sI3bIKa U S3bIKa XUMUH;
ZeNIaTh BBIBOJIBI TIO PE3YJIbTAaTaM IMPOBEICHHOTO
HKCIEPUMEHTA.

Tema 3.
Hemeranubl (26
4acoB)

Hcrmonp30Bath Mpu XapaKTEPUCTUKE HEMETAILIIOB U
HX COCAUHEHUN ITOHATHS:

CHEMETAIUTBI», «TAJIOTEHBD, «aJUTOTPOITHBIC
BUJIOM3MEHEHHUS, <0KECTKOCTh BOJIBI», «BPEMCHHAS
HKECTKOCTh

BOJIbI», «IIOCTOSTHHAS )KECTKOCTH BOBI», «00IIast
YKECTKOCTh BOJbI»;/1aBaTh XapaKTEPHUCTUKY
XUMHUUYECKHUX 3JIEMEHTOB-HEMETAIIIOB (BOJOPO/IA,
rajioreHoB, KUCJI0poa, Cepbl, a3oTa, Gocdopa,
yriiepoaa, KpEMHHUS) 110 UX TTOJIOKESHUIO B
[Teprnoanyeckoil cucteMe XuMHYECKUX 3JIEMEHTOB
1. 1. MenneneeBa (XMuMHUECKHI 3HAK,
MOPSIIKOBBIA HOMED, TIEPUOI, TPyMIa, MOATPYIIIa,
OTHOCHTEJIbHAS aTOMHAs Macca, CTpOSHUE aToMa
(3apsa szIpa, YUCIo MPOTOHOB U HEHTPOHOB B SAJIPE,
o0111ee YKMCII0 JIEKTPOHOB, paCIIpeICIICHUE
AIEKTPOHOB 10 3JIEKTPOHHBIM CJIOSIM), IPOCTOE
BEIECTBO, (JOpMYJIa, Ha3BAaHUE U TUI BBICIIIETO
OKCHJIa ¥l TUAPOKCHIA, (hOpMyJia U XapaKTep
JIETY4YEro BOJOPOJTHOTO COSAMHECHMS);

Ha3bIBaTh COSAUHEHUS HEMETAJIJIOB M COCTABJISATh
uX (GOpMyJIbI IO Ha3BAHUIO;

XapaKTepU30BaTh CTpOEHUE, 001THe GU3HIECKHUE U
XUMUYECKHE CBOMCTBA IPOCTHIX BEIIESCTB
HEMETAILJIOB;

0OBSICHSATH 3aBUCUMOCTH CBOUCTB (WJIH




IpecKa3biBaTh CBOMCTBA) XUMUYECKUX
AJIEMEHTOB-HEMETAILIOB (pajuyc,
HEMETaJUIMYECKUE CBOMCTBA 3JIEMEHTOB,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA
AJIEMEHTOB) U 00pa3yeMbIX UMH COEIMHEHUN
(KUCIOTHO-OCHOBHBIE

CBOMCTBA BBICIIMX OKCHJIOB U TUAPOKCUIOB,
JETY4YHX BOJOPOIHBIX COCAMHEHUH,
OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIE CBOWCTBA) OT
nonoxenus B [leproanueckoi cucreme
xuMudeckux saemeHToB . 1. Menaeneena;
COCTaBIISITh MOJIEKYJIIPHBIC YPABHEHUS PEAKIIHA,
XapaKTEPU3YIOMINX XUMUYECKHUE CBOMCTBA
HEMETAaJUIOB U UX COCAUHEHUMH, a TaKXKe
AJIEKTPOHHBIE YPaBHEHUS MPOLIECCOB OKUCIICHUS-
BOCCTAHOBJICHHUSI; YPABHEHUSI DJICKTPOJIUTUYECKON
JTUCCOIIMAIINH; MOJICKYJISIPHBIE, TTOJIHBIE U
COKpalllCHHbIC HOHHBIC YPAaBHEHUS PEaKIUi C
y4acTUEM DJIEKTPOJIUTOB;

yCTaHaBIUBATh MPUYNHHO-CIICICTBEHHBIC CBS3H
MEXIy CTPOCHHEM aToMa, XUMHUECKOH CBSI3bIO,
TUTIOM KPUCTAITUYECKON PEIIETKH HEMETAIUIOB U
UX COCIUHEHUH, NX OOIUMH PU3NYECKUMHU U
XUMUYCCKUMHU CBOWCTBAMH,

OTHCHIBATh XUMUYECKUE CBOWCTBA BOAOPO/IA,
rajJjioreHoB, KUCJIopoa, Cepbl, a3ota, Gocdopa,
rpaduTa, anmMasa, KpeMHHS U UX COCIMHEHUM C
MTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO) SI3bIKA U
SI3bIKA XUMHUH.

Tema 4. Pacrio3HaBaTh ONBITHBIM MyTEM: KUCIIOPOJ,
IpakTuky™m 2. | BOJOPOJ, YTIEKUCIBINA ra3, aMMHAK; PACTBOPBI
CaoiicTBa KHUCJIOT U IIeJI0Ue, XJIOpUI-, CyJbdar-, KapOoHaT-
coeIMHEeHU WOHBI.
HeMeTa/Lu10B (3 | OnuchIBaTh XUMAYECKUN SKCIIEPUMEHT C
yaca) MOMOIIBIO €CTECTBEHHOTO (PYCCKOTO) SI3bIKA U
A3bIKa XUMUH; J€JIaTh BBIBOBI MO pe3yIbTaTaM
IIPOBEIEHHOIO SKCIIEPUMEHTA.
Tema 5. O06001IaTh U CUCTEMATU3UPOBAThH 3HAHUS 32 KypC
O0o0menue OCHOBHOM IIKOJIBI.

3HAHUM 110 XUMHH
3a KypC OCHOBHOM
IIKOJIbI.




IToaroroBka K
roCyAapCcTBEHHOM
HTOI0BOM

aTTecTAluH
(T'HA)

(9 yacoB)

V. Onucanue yueOHO-MeTOAMYECKOT0 U MATEPUATbHO- TEXHHYECKOT0
olecneueHusi 00pa3oBaTeIbHOIO MpoLecca

1.Y4eOHO-TeopeTHYeCcKHEe MaTePHAJIbI:
1.ABTopckass mporpamma O.C.I'aOpuensna, cooTBercTByromas dDenepaabHOMY
['ocynapctBeHHOMY — 00Opa3oBaTeIbHOMY  CTaHAAPTy  OCHOBHOTO  OOIIEro
oOpa3oBaHus U JoMylIeHHass MUHUCTEPCTBOM 00pa3oBaHus U Hayku Poccuiickoit
®enepanuu (Ilporpamma kypca xumuu g 8-9 kiaccoB o01Ieo0pa3zoBaTEIbHBIX
yupexaenuit / O.C.I'abpuensa. — M.: Jlpoda, 2015r.).
2. Xumusa. 8 wmacc: yueb. Jlig oOmieoOpa3oBaTeNbHBIX — YupexkaceHUu /
O.C.I'abpuensH. -13-e u3g., crepeotnn.- M.: [lpoda, 2015r.
3. Xumua. 9 «kmacc: yueb. g 00meoOpa3oBaTeNbHBIX — YUPEKIAECHUN /
O.C.I'abpuensn. -13-e uza., crepeorurt.- M.: Ilpoda, 2015r.
2.MeToauyeckne U ANIAKTHYECKHE MATEPHAJbI:
1.I'abpuensu O. C., Bockoboiinukoa H.II., fAmykoBa A.B..Hactonphas kHura
yuuTens. Xumus. 8 KiI.: Metonuueckoe mocooue. — M.: Jlpoda, 2015.
3. Xumus. 8 ki.: KoHTposnbHble U MpoBepouyHble paboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8 / O. C. I'abpuensn, [1. H. bepeskun, A. A. Yiiakosa u ap.
— M.: poda, 2009 .
4T'abpuensu O. C., BockooOoinmkopa H. II. Xumms B Tecrtax, 3amgayax,
ynpaxkHenusix. 8— 9 k. — M.: Jlpoda, 2009 .
5. T'abpuensu O. C., BockoOoitnukoa H.II., SAmykoBa A.B..Hacronbhnas kuura
yautens. Xumud. 9 xi1.: Merogudeckoe nocooue. — M.: [lpoda, 2015.
6. Xumusa. 9 k.. KoHTponbHbIE M TpoBepouHblie padboThl kK ydeOHUKy O. C.
[Mabpuensna «Xumus. 0 / O. C. I'abpuensn, [1. H. bepeskun, A. A. Yirakosa u ap.
— M.: lpoda, 2009 .
7.Tabpuensu O. C., Bocko6oitnukoBa H. II. Xumus B Tecrax, 3agaydax,
ynpaxkHenusix. 8— 9 k. — M.: Jlpoda, 2009 .
3.2J1eKTpPOHHBbIE MOCOOMS 10 MPeAMETY:
Xumus (8-11knacc) Bupryansnas nabopatopust (37€eKTpOHHOE yueOHOE U3/1aHue)



Xumusi. MyneTumenuiitnoe yaeOHoe mocobue HoBoro obpasma. 8-9 kmacc. Jluck 1,
2, 3.

Xumus s Becex —XXI. Pemenue 3agau. Camoy4uuTenb

OTtkpeiTast XuMusl (TTOJTHBI HHTEPAKTUBHBINA KypPC XUMHUH )

HuTepHeT pecypcesbi:

http://www.mon.gov.ru MuHHCTepCTBO 00pa30BaHus U HAYKH

http://www.fipi.ru [Topran ®UIN — denepanbHblii WHCTUTYT IEIArOTHYSCKUAX

U3MEPEHUN

http://www.ege.edu.ru ITopran EI'D (uadopmarnmonnoit noaaepxku EI'D)
http://www.probaege.edu.ru ITopran Enunblii s5x3ameH

http://edu.ru/index.php ®eaepanbhsbiii nopran «Poccuiickoe 0OpazoBaHue
http://www.infomarker.ru/top8.html RUSTEST.RU - benepanbHbIN HEHTP
TECTHPOBAHUS.

http://www.pedsovet.org Beepoccuiickuii MaTeprer-Ilencoser.
http://ru.wikipedia.org/ - cBo60HAsS SHIIUKIIONIEINS,;

http://him.1september.ru/ snexTpoHHas Bepcus ra3eTbl « XUMHUSD»;

noptai (MeToauueckue pa3pabOTKH )i YPOKOB XUMHUH, ITPE3CHTAINH);
http://www.uroki.net — pa3paboTKu ypOKOB, CIICHAPHH, KOHCIICKTHI, IMOYPOYHOEC

IUTAHUPOBAHME;
http://wWww.it-n.ru — ceTb TBOPYECKUX YIUTEIICH;
http://festival.1september.ru/ - ypoku u npe3eHTaImu;
http://infourok.org/ — pa3paboTku ypoKOB, Ipe3CHTALIHH.

http://kontren.narod.ru - uHbOpPMAIIMOHHO-00Pa30BATEIBHBIA CAUT IS TEX, KTO

U3y4YaeT XMMHIO, KTO €€ MPEIOJACT, IS BCEX KTO MHTEPECYCTCS XUMHUEH.
http://www.alhimik.ru/ - AnXMMHK OOWH W3 JYYIIHX CANTOB PYCCKOS3BIYHOTO

XUMUYECKOTO VIHTepHeTa OpHUEHTUPOBAHHBIM HA YYHUTENIS U  YYCHHUKA,
IpenoaaBaTenis U CTyACHTA.
Ilepeyennb J1a00PATOPHOTrO 00OPYAOBAHMS, NIPH BbINOJHCHUN NMPAKTHYECKHUX
padoT 1Mo XUMUM 32 KyPC OCHOBHOM 0011eH IIKOJIbI.
1.ITpuGops! 1 060pyAOBaHKE JJIST IPAKTUIECKON paOOTHI.
O6opynoBanue:

o MukponabopaTopusi XUMHUYECKas;

e TMPOOUPKH CTCKIISTHHBIC;

e KOJIOBI KOHUYECKHE;

e CTaKaHbI CTEKJITHHBIC Ha 50 M,

e TAJIOYKHU CTCKJISTHHBIC,

o TPYOKH COCTMHUTEIBHBIC: CTCKIISTHHBIC, PE3UHOBEIE;

o TPOOKU PE3NHOBBIE;

e CIIUPTOBKH;


http://infourok.ru/site/go?href=http%3A%2F%2Fwww%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.fipi.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fedu.ru%2Findex.php
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.infomarker.ru%2Ftop8.html
http://infourok.ru/site/go?href=http%3A%2F%2Fwww%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fru.wikipedia.org%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fhim.1september.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.uroki.net
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.it-n.ru
http://infourok.ru/site/go?href=http%3A%2F%2Ffestival.1september.ru%2F
http://infourok.ru/site/go?href=http%3A%2F%2Finfourok.org
http://infourok.ru/site/go?href=http%3A%2F%2Fkontren.narod.ru
http://infourok.ru/site/go?href=http%3A%2F%2Fwww.alhimik.ru%2F

o JCPXKAJKH JJIsl MPOOUPOK;

o IITATUB JaOOPATOPHBIL;

o IUTATUB ISl MPOOUPOK;

e BOpOHKA CTEKJISIHHAS,

o (GunbTp;

e CIIUYKH,

o acOecToBasg CETKa;

e JyYHHKH.

2.PeaKkTuBBI:

o KHUCIJOTHI: COJIsSIHasA, CEpHasi, a30THAs;

o IIEJOYU: TUAPOKCUJ HATPHUSI, TUIPOKCH]I KAJIbIIHS;

o ocHoBanus: rugpokcun Menu (II) , ruapoxcuy sxenesa (I11);

o conu: KapOoHAaT KanpLus, XJjopun Hatpus, xiopua Mmeau (II), HuTpar
cepebpa, xmopun Oapus, KapOOHAT HATpUs, XJIOPUI  ATIOMHUHUS,
NepMaHTaHAT Kajus, HATpAT Kalvs, MEIHBIH KyIopoc, CyiabdaT xKejesa
(II), cynbdar nuHkKa, cynepdocdar, amMmmMuayHas CeIUTpa, MOUYEBHHA
(kapbamu), XJOopu Kanus, Cyib(dar HaTpusi, CHIMKAT HaTpus, CyJibdar
ATIOMUHUS;

e TIPOCTHIE BEIIECTBA: YIrOJib, IIMHK, JKEJI€30, AJIIOMUHUI, MarHud, Me€lb,
CBUHEII;

e CJIO’KHBIE BEIIECTBA: MpaMop, caxap;

e WHJIWUKATOPHI,

o okcunbl: meau (II), oxkcun mapranmna (IV);

3.0prannueckue BEIIeCTBA:

e KHUCJIOTBI: YKCYCHAsl KUCJIOTA;

e CIIUPTHI: TAHOI,

e YIJIEBOJBI: Kpaxmall, TIF0K03a, caxapo3a.

4.TCO:

Komnerorep Lenovo

npoektop ACER

DnekTpoHHbIe Tocooust, CD-aucku 1mo TeMam:
-HEOpPraHUYECKask XUMHUS;

-OpraHnyYecKasi XuMusi;

-00111asT XUMHSI,

- BUpTYyaJibHas J1adopaTopusl.

HNurepner



