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IHosicHUTELHAA 3AIIHCKA

Pabouas mporpaMma 1o XuMHUH MpeAHA3HAYCHA JJIST yHaInuxcs 9 KJIacCOB M pacCuuTaHa
Ha 68 4acoB B rofl, Mo 2 4aca B HEJENIO, pe3epBHOE Bpems -2 yaca. Ha BbInonHeHue
MPAKTHYECKOH YaCTH MpOorpamMmbl oTBeieHo 7 4acoB. [IpenycMoTpeHo 4 KOHTPOIBHBIX PabOTHL
CocraBiieHa Ha OCHOBE CIIEAYIOLIUX JOKYMEHTOB!

. Denepanbroro 3akoH «O06 obpazoBanuu B Poccuiickoii @eneparm» ot 29 nexadpst
2012 Ne 273-@3 (B nelicTBYIOLICH PEAAKINN);
. DenepanbHOrO rocyJapCTBEHHOIO 00Pa30BaTEIbHOTO CTAHAAPTA OCHOBHOTO 00IIEero

oOpa3oBaHUsI, yTBEPKACHHOTO MpUKa3oM MuHucTepcTBa 00pa3oBaHus U HayKu Poccuiickoi
Deneparum ot 17.12.2010 Ne 1897; (¢ m3MeHEHUSIMHU, BHECEHHBIMH MTpHKa3amu ot 29.12.2014
Ne 1644; or 31.12.2015 Ne 1577)

. OcHOBHOW 00pa30BaTEIHLHON MPOrpPaMMbl OCHOBHOTO 001ero odpasosanus MKOY
«COMI c Ilpenropuoey,
. ®denepasbHOTO MEpeyHsi yueOHUKOB, PEKOMEHYEMbIX K HCITOJIb30BAHHIO MTPH

peann3auy UMEIOIUX TOCYAapCTBEHHYIO aKKPEIUTAMIO 00Pa30BaTENbHBIX MPOrPaMM
HauaJIbHOro 0011ero, OCHOBHOTO 001ero, cpeaHero odmero oOpasoBaHus (yTBEPIKICH
npukazoM Munucrepcrsa oopasoBanus 1 Hayku P® ot 31.03.2014r. Ne 253 ¢ u3MeHeHHsIMH,
BHeCeHHbIMU npukazamMu oT 08.06.2015 Ne576; ot 28. 12.2015 Nel529; ot 21.04.2016 Ne 459; ot
08.06.2017 Ne 535);

. Ycrasa MKOVY «COIII c IlpenropHoe»
. YuebHoro mana MKOY «COLI c Ilpenropaoe».
. IMonoxenwust o pabounx nporpammax MKOVY «COII c IIpenropuoe».

Pabouast mporpamma cocrasiieHa Ha ocHOBe PenepanpHOro I'ocyapcTBEeHHOTO CTaHIAPTA,
TpeOOBaHUI K pe3ysibTaTaM OCBOSHHsI OCHOBHON 00pa30oBaTebHON MPOrpaMMbl OCHOBHOTO
ofmrero o0pasoBaHuUs, MPOrPaMMbI Kypca XUMUH st 8-9 KiiaccoB 0011eo0pa3oBaTeIbHBIX
yupexxnaenui, npenvernas Juaus yueOHukos O.C.I'abpuensna, U.I". Octpoymosa,
C.A.Cnankosa - M.: Ilpocsemenune, 2021

B Heill Takke yUUTBIBAIOTCS OCHOBHBIE UACH U MOJNOXKEHUs [IporpaMMel pa3sBUTHA U
(bopMHUpOBaHUST YHUBEPCAIBbHBIX YIEOHBIX NEHCTBUIN J1s1 OCHOBHOTO 0011ero 00pa3oBaHusl.
HzydeHne XuMUH B OCHOBHOH IIKOJIE€ IPU3BAHO 00ECTIEUUTh:

. Gopmuposanue y yqamuxcss XUMUIECKOH KapTHHBI MUPA KaK OPraHUYECKON YacTH €ro
LIEJIOCTHON €CTECTBEHHO-HAYyYHO! KapTUHBI,
. paseumie TO3HABATEIbHBIX HHTEPECOB, HHTEJUIEKTYAJIbHBIX U TBOPYECKUX

CHOCOOHOCTEH yyaImuxcs B POLecce N3yUeHNsI MU XUMHYECKOH HayKH U €€ BKJIaa B
COBPEMEHHBIH HAYYHOTEXHUUECKUH nporpecc; GOpMHUPOBaHIE BAXKHEHIITHX JIOTHIECKUX
orepauil MbIIILICHUS (aHAJTN3, CUHTE3, 0000IIeHNe, KOHKPETHU3aLUs U ApP.) B POLIecce
MO3HAHUSA CUCTEMBI BAKHEHIIINX MOHSITUIN, 3aKOHOB U TEOPUI O COCTaBe, CTPOEHUH U CBOMCTBAX
XUMHUYECKHUX BEIIECTB,

. socnumanie yOXKIeHHOCTH B TOM, YTO MPUMEHEHUE TIOJyYE€HHBIX 3HAHUH 1 YMEHHIA 110
XUMUMU SIBJISIETCS OObEKTUBHON HEOOXOAMMOCTBIO 1Jisl O€30MacHO paboThI ¢ BEIIECTBAMHE U
MaTepuajaMH B OBITY M HA IPOU3BOJCTBE,

. HNpOeKmMUpOBaHUe U pean3aiyisi BBITyCKHUKAMHU OCHOBHOH IIKOJIbI THYHOM
00pazoBaTeNbHON TPACKTOPHH: BbIOOp mpoduiist 0OOy4eHHUs B CTApLISH LIKOJIE HITH
poheCCHOHATTLHOTO 00PA30BATENILHOTO YUPEIKACHUS,

. 061a0enUe KIYesbiMu KOMNemenyusimu: yaeOHO-TI03HABATEIbHBIMH,
WH(POPMAITUOHHBIMU, LICHHOCTHO-CMBICJIOBBIMHU, KOMMYHUKATHBHBIMH.

O6mas xapakTepucTuka yuedHoro npeamera [Ipennaraemas padouast mporpaMma 1mo XUuMHH
PacKpBIBAET BKJIAA y4eOHOTO MPEeAMeTa B JOCTHKEHHE LIeJIel OCHOBHOTO 00I1Iero o0pa3oBaHus U
OTIpenesieT BaKHEHIINE CONepIKaTeIbHbIE IMHIH MPEIMETa!

«Beugecmeoy - B3aMMOCBSI3b COCTaBa, CTPOCHUS CBOWCTB, MOJNYYEHHS U IPUMEHEHHS BEIECTB U
MaTepHalioB;



«Xumuyeckas peaxyusy - 3aKOHOMEPHOCTH NPOTEKAHUS U YIIPABICHUS MPOLIECCAMH IOy YEHUS
U MIPEBPAIICHUS BEIECTB;
«Xumuyeckuil A3v1K» - ONEPUPOBAHUE CUCTEMON BaKHEMININX XMMUYECKUX MOHATUH, BajeHue
XUMHWYECKON HOMEHKJIATy PO U CUMBOJIUKOM;
«Xumus u ocusnvy - cOONMIOAEHWE TMPAaBHJ XHUMUYECKOH O€30MacHOCTH mpH OOpaIueHuu ¢
XUMHYECKIMH BEIIECTBAMHU U MaTepPHaIaMH B TOBCEIHEBHOM JKU3HU M HA IPOU3BOICTBE.
B kypce 3HauumTenbHas poOSb OTBOAUTCS XHMHYECKOMY OSKCIEPHUMEHTY: MPOBEACHUIO
NpakTUYeCKnX pador W JabopaTOPHBIX OMBITOB, (PUKCAIMM W aHAIW3y WX pe3yJIbTaToB,
COOJFOACHHUIO HOPM U TTpaBIIT O€30MacHON paboThl B XUMUYECKOM KaOUHETe.
Peanm3auus mporpaMmel Kypca B mporecce 0Oy4eHHsT TIO3BOIUT O0YYarOIUMCst TIOHSATh POJIb U
3HaYEHUE XUMHUU CPEIU IPYTHX HAYK O IPUPOE.

MecTo Kypca XMuMHH B OCHOBHOH IIKOJIE
DenepanbHbIi TOCYIapPCTBEHHBIH CTaHAAPT MPENyCMaTPUBAET H3yUYeHHE Kypca XUMHHU B
OCHOBHOH INIKOJ€ Kak COCTaBHOW wuacTh mnpenMeTHoH obmactu «EcTecTBeHHO-HAy4YHBIE
MIPEIMETBD .
Kypc paccunran Ha u3ydeHue npenmMera B obbeMe 68 yueOHbIX 4acoB Mo 2 yaca B HENEIo B 9
KJ1acce.
IIporpamma peanuzoBana B yueOunkax xumuu ['abpuensn O.C., L.I.Octpoymos, C.A.Crnaaxos.
Xumus 9 knace, BBIMYIEHHBIX u3gaTenbcTBoM «IIpocsemenue» 2020 r.
B cBsi3u ¢ ocobenHoCTsIME opranu3anuu oOydenus: B 2020-2021 yuebHoM roay B pabouyro
NPOTrpaMMbl OBITH BHECEHBI M3MEHEHHST: PAKTHYECKHE PadOThI, CAMOCTOSATENBHO BBITIOJIHIEMbIC
YYAIIMMUCS, BBIHECEHBI B OTAENbHBIN 050K «J[abopaTOpHBIN NPAKTUKYM», YBEIUIEHO BPEMS,
HANpaBJIEHHOE HA MTOBTOPEHUE U3YYEHHOTO B MPEABIAYINEM Kypce XUMHH.
B mpomecce o0ydeHuss HCHONMB3YIOTCA pa3HOOOpa3HblE METOObI M TEXHOJIOTHH, TaKHe
TEXHOJIOTUH  JIMYHOCTHO-OPUEHTHPOBAHHOTO moaxofga B 0oOydeHuH, WH(POPMAIMOHHO-
KOMMY HUKaTHBHBIE TEXHOJOTHH, METO/IbI U TIPHUEMBI 310pOBbecOeperaromero o0y4eHus, MeTo
MPOEKTOB, TEXHOJIOTHH AUCTAHIIMOHHOTO OOYYEHUS.
JucranimonHoe obydenue — Gopma oOyueHHs], IpHU KOTOPOH MHPOPMALMOHHBIE TEXHOJIOTHU
SBJITEOTCSL BEAYIIUM CpPEACTBOM. Mcmonb3ysi 3yeMeHThl AMCTAHIIMOHHOTO OOY4YeHHs YYEeHUK
MOYKET 3aHUMAThCA CaAMOCTOSITENIbHO, MPOCMATPHUBATh BHUAECOYPOKH, PELIaTh 00pa3oBaTesibHbIE
3a/a4u.
JlucraHIMOHHOE O0y4YeHHE PACCYUTAHO!
- Ha YYALTUXCS, JKEJNAIMINX PUOOPECTH HOBBIE 3HAHUS, YBICUEHHBIX YUEOHBIM PEAMETOM;
- Ha BBINYCKHUKOB IOKOJIbI, TOTOBALIMXCS K TMOCTYIUIEHHIO B MNpOo(ecCHOHAIbHbBIE
00pazoBaTeNbHbIE YUPEKISHHS CPEIHETO U BBICIIETO 00pa30BaHUs,
- Ha T€X, KTO HE UMEeT BO3MOXKHOCTH IMOJYYUTh OOpa30BaTENbHbIC YCIYTH B TPATUIHOHHON
(hopMe 1O COCTOSTHUIO 3[TOPOBBSI.
C wenpl0 peanu3aliy 3JIEMEHTOB AMCTAHIMOHHOTO OOYYEHHs MCIOJNB3YIOTCS CIEIYyIoIue

pPeCypChI:

Ne Tema ypoxka Hcnone3yemslii pecypce
ypoka
4-5 ITonsiTHE O CKOPOCTH XUMHUUECKOM https://resh.edu.ru/subject/lesson/2102/start/
peakiuu. Karanus
12 [ToHsiTHE O THAPOJIH3E COJICH https://resh edu.ru/subject/lesson/3 123 /start/
16-17 | OOmas xapakrepuctuka siemeHToB VII | https://resh edu.ru/subject/lesson/2075/start/
A-rpynnbl  — ranoreHoB. CoenuHeHus
rajoreHoB
19 CepoBonopon 1 cyJbhuIbl https://resh.edu.ru/subject/lesson/2434/start/
20 KucnopoaHble coeMHEHHs CePhI https://resh.edu.ru/subject/lesson/2077/start/
22 Ammuak. Conm aMMOHUS https://resh.edu.ru/subject/lesson/2078/start/
25 Dochop u ero coenuHeHHsI https://resh.edu.ru/subject/lesson/2073/start/
30-31 | KpeMHHii 1 ero COeAMHEHHUs https://resh.edu.ru/subject/lesson/2069/start/
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https://resh.edu.ru/subject/lesson/2077/start/
https://resh.edu.ru/subject/lesson/2078/start/
https://resh.edu.ru/subject/lesson/2073/start/
https://resh.edu.ru/subject/lesson/2069/start/

CunnkaTHasi IPOMBILIJICHHOCTb
36 OO0mmast xapakTepUCTHKA METAJIIOB https://resh.edu.ru/subject/lesson/3493/start/
151213/
https://resh.edu.ru/subject/lesson/1607/start/
45 Kopposust meraninoB u crnocodsl 3amutsl | https://resh.edu.ru/subject/lesson/3479/start/
OT Hee 151187/
28 Oxpana  okpyxkaroomed  cpenbl ot | https://resh.edu.ru/subject/lesson/3504/start/
XUMHYECKOTO 3arps3HEHUs 151485/

Pe3yabTaThbl 0CBOCHHS Kypca XMMHHU
ITo 3aBepmeHMM Kypca XHMHH Ha 3Tame OCHOBHOTO o0mero o0pa3oBaHUs BBITYCKHHUKH
OCHOBHOM IIKOJIbI JOJIZKHBI OBJIAZETD CIENYOIUMH PE3yIbTaTaMU:
JInuHoOCTHBIE pPe3yabTAThI:
OCO3HAHUEe CBOEN 3THUYECKOW NMPUHAJIEKHOCTH, 3HAHUE UCTOPUU XUMHUHU U BKJIaJla pOCCUNCKON
XUMHUYECKOH HayKH B MUPOBYIO XUMHUIO;
¢opmuposanue OTBETCTBEHHOTO OTHOLIEHHS K MO3HAHUIO XMMHHU; TOTOBHOCTH M CIIOCOOHOCTH
yUYaIIUXCsl K CAMOPA3BHTHUIO U CaMOOOpPa30BAaHHIO HA OCHOBE HM3YYEHHBIX (DAKTOB, 3aKOHOB H
TEOPUIl XMMHUH, OCO3HAHHOTO BBIOOpPA W HOCMIpoeHue WHANBUIYabHOH 00pa3oBaTeIbHOM
TPaeKTOPUH,
gopmuposanue NENOCTHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpPA, HEOTHEMIIEMOH YacThbIO
KOTOPOM SIBJII€TCS XMMUYeCKash KapTHUHA MUPA,
061a0ene  COBPEMEHHBIM SI3bIKOM, COOTBETCTBYIOLIMM VPOBHIO  Pa3BUTHUS
OOIIeCTBEHHON MPAKTHKH, B TOM YHCJIE U XUMHYECKUM,
oceoenue COUMANBHBIX HOPM, TPaBUJ TOBEAEHUs, poneldl W (OpM COLMAIBHON JKU3HU B
COLIMyMe, MPHUPOAE W YaCTHOH KM3HH HAa OCHOBE 3KOJIOTHUECKOH KyJbTYphI M 0€30MacHOro
oOpaleHus C BeLIeCTBAMU 1 MaTepHaIaMH,
gopmuposanue KOMMYy HUKATHBHON KOMITETEHIIMY B OOLIEHUH CO CBEPCTHUKAMU U B3POCIIBIMHU B
nporecce 00pa3oBaTeNIbHOM, OOIECTBEHHO-TIONIC3HOMN, Y4eOHO-UCCIEAOBATEICKOMN, TBOPUECKON
U IPYTUX BUJIOB A€ATEIbHOCTH, CBSI3aHHBIX C XUMHUEH.
MeTtanpeameTHblie pe3yJabTAThI:
onpeoenerue neneli coOCTBEHHOTro 00yYeHMsI, TOCTAHOBKA U (POPMYJIMPOBAHUE JJIsI Ce0s1 HOBBIX
3a4ad4;
WIQHUPOGAHUE  TIyTeW  JOCTHXKEHUs  JKeJIaeMOro
TEOPETUYECKOr0, TaK U MPAKTUYECKOT O XapaKTepa,
coommuecenie CBOUX NEHCTBUN C TUIAHUPYEMBIMH PE3YyJIbTaTaMH, OCYIIECTBIEHHE CIIOCOOOB
OEWCTBUH TIPU BBINIOJHEHWH JAOOPATOPHBIX M MPAKTHUECKUX paboOT B COOTBETCTBUU C
NpaBUJIAMH TEXHUKHU 0€30MMacHOCTH,
onpedesieniie VUCTOYHUKOB XMMUYECKOH HWH(POpPMALMU, €€ MOJyuYeHHe M aHaIu3, CO3JaHue
UH(POPMALIMOHHOTO MPOAYKTA U €r0 MPE3eHTALIHS,;
UCNONIL306aHUEe OCHOBHBIX HHTEIJIEKTYaJbHBIX OINEpalil. aHalu3a U CUHTE3a, CPaBHEHUS U
cHCTEMaTH3alny, 0000INEHUs] 1 KOHKPETU3ALNH, 6blsi6NeHUe TTPUINHHO-CIIEICTBEHHBIX CBSA3EH U
nocmpoenie JIOTUYECKOTO PAacCy’KIEHUS W yMO3aKJIOUeHMs] Ha MaTepuajle eCcTeCTBEHHO-
HAy4HOI'O COAEP KAHUS,
YMeHue CO3/1aBaTh, MPUMEHATh U NPeoOPa3OBBIBATH 3HAKH W CHMBOJIBI, MOCTH U CXEMBbI IS
pemenns yueOHbIX U TO3HABATEIbHBIX 337ad,;
Qopmuposanue W paszeumue SKOJOTHUECKOTO MBIIUICHUS, YMeHue TIPUMEHATb €ro B
MO3HABATENIbHON, KOMMYHHKATHBHOW, COLMANBHOH TMpakThuke W npodeccrHoHanbHON
OpHEHTALNH;
eenepuposaniie U 1 ONpeneeHne CPEACTB, HEOOXOOUMBIX IS X PeaTM3aHH.
IIpenmeTHbIe pe3yabTaThl:
ymenue 00O3HAYATh XUMHYECKHUE 3JIEMEHTBI, Ha3blBaTh MX W XapaKTEePHU30BaTh Ha OCHOBE
noJjoxeHus B nepuoauueckoi cucreme /.M. Menneneesa,

HAayKd W

pesynbrata OOyYeHHS XHUMHU KAk
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ghopmynuposaniie N3y4eHHBIX MOHITHIA: BEIIECTBO, XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, AHHOH, MPOCTOE W CJOXKHOE BEIIECTBO, XUMHYECKAs PEaKLUs, BUABl XUMHYECKUX
peaKkuui U T.1I.
onpedenenie o GopMysiaM COCTaBa HEOPTraHMYECKHX U OPTaHUYECKHUX BEINECTB, BAJICHTHOCTU
aTOMOB XMMHYECKHX 3JIEMEHTOB WJIH CTETICHU UX OKHUCJICHUS,
nonumanie THPOPMALNHU, KOTOPYIO HECYT XUMHUECKUE 3HAKH, (POPMYJIbL, YPABHEHUS,
YyMeHue KnacCu(puIupoBaTh MPOCTHIE U CIOXKHBIE BELIECTBA,
Gopmynuposanie epUOINIECKOrO 3aKOHA, OOBSCHEHHE CTPYKTYPbI U MH(POPMALIUU, KOTOPYIO
HECeT NMepUOJNYIECKasl CHCTeMa XUMHIUECKUX dseMeHToB J[ M. MeHneneesa, pacKpbITHE 3HAUCHUS
NEPUOTUUECKOTO 3aKOHA,
YMeHue XapaKkTepU30BaTb CTPOCHHE BEINECTBA — BHABl XUMHYECKHX CBsi3€ll M THIBI
KPHUCTAUTHYECKUX PELIETOK |
OnuUcaHue CTPOCHUs] aTOMOB XUMHYECKHMX OJJIEMEHTOB C NMOPAAKOBbIMH HOMepamu 1-20 u 26,
OTOOpaKEHHE UX C MIOMOIIBIO CXEM;
cocmasenenue GOpMyJ1 OKCUOB XMMUYECKHX 3JIEMEHTOB U COOTBETCTBYIOIIUX UM T'HAPOKCHIOB;
Hanucanue CTPYKTYPHBIX (OPMYJT MOJIEKYJISIPHBIX COETUHEHUHN U (POPMYJIbHBIX €TUHUL HOHHBIX
COEAMHEHUI 10 BAJICHTHOCTH, CTENIEHU OKUCIICHHS WIIH 3apsily NOHOB,;
yMeHue bopmyrpoBaThb OCHOBHBIE  3aKOHbl  XHMHH: MOCTOSIHCTBA ~ COCTaBa
BEIECTBMOJIEKYJSIPHOTO CTPOSHHS, COXPAHEHHSI MacChl BELIECTB, 3aKOH ABOTaapo;
ymenue (HOpMyIUPOBaTH OCHOBHBIE IOJOXKEHUS AaTOMHO-MOJIEKYJSIPHOTO YYEHHS U TEOpUHU
ANEKTPOJIUTUIECKOHN TUCCOLUALINY,
onpedesieniie TPU3HAKOB, YCIOBUN MPOTEKAHUS U MPEKPALICHUS PEaKLINL,
cocmaenenie MOIEKYJISIPHBIX YPaBHEHHH XMMHYECKHUX PEAaKIHH, MOATBEPKAAOIMUX OOIIHe
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COEAMHEHUH U OTPAKAIOIIHX CBS3H
MEXKIy KJIaCCaMU COETUHEHU,
cocmaenenie ypaBHEHNH PEaKUi C y4aCTHEM 3JIEKTPOJIMTOB TAK)Ke B MIOHHOH (opme;
onpedesienie IO XUMHUUECKUM YPABHEHUSM NPUHAIUICIKHOCTH PEAKIUN K ONPENeNIEHHOMY THITY
WIN BULY;
cocmaenene ypaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHI C IMOMOIIBI0 METOAA
3JIEKTPOHHOTO OanaHca,;
npumenenie TIOHATHH «OKHCJIEHHE» M «BOCCTAHOBJICHHE» I XapPaKTEPUCTUKU XUMHUECKUX
CBOWCTB BEIIIECTB,
onpeoeneHie ¢ TIOMOIIBIO KaUYeCTBEHHBIX PEaKUUil XJIOPUA-, cyibdaT- U KapOOHAT-aHHOHOB U
KaTHOHA aMMOHHS B PaCTBOPE;
06vACHe e BIVSTHYS Pa3INIHBIX (PAKTOPOB HA CKOPOCTh PEAKIIHIA;
YMeHUe XapakTepu30BaThb IOJIOKEHHE METAJUIOB U HEMETAJUIOB B TEPHOAMYECKONW CHCTEME
3JIEMEHTOB, CTPOEHHE UX aTOMOB M KPUCTAJUIOB, 00IIHe PU3NIECKIEe U XUMHUYECKHE CBOICTBA,;
06vAcHeH1e MHOTOOOPa3us IPOCTHIX BEIIECTB SIBJICHUEM AJUIOTPOIHH C YKa3aHHUEM €€ IIPUYHH,;
yemanosnenue paziuduil TUAPO-, MHPO — U BJIEKTPOMETALTYPrui M WUIFOCTPHUPOBAHUE 3THX
pa3Iu4ui MpUMepaMH MPOMBILUIEHHBIX CITOCOOOB IMOTyYEHUS] METAJIIOB;
ymenue oasams o0y xapakTepuctuky snementoB I, II, VIIA- rpymm, a Taxke BOmopona,
KHUCJIOpOJa, a30Ta, cepbl, Gocdopa, yriepona, KpeMHUsI U 00pa30BAHHBIX UMH MPOCTHIX BEIIECTB
U BRXHEUIINX COCOMHEHUH (CTpPOGHME, HAXOXKACHWE B NPUpPOAE, IMONyueHHe, pusmueckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE);
YMeHue ONICHIBATh KOPPO3HIO METAIJIOB U CIIOCOOBI 3aIIUTHI OT HEE;
YMeHue TIPOU3BOANTh XUMHUYECKHE PacueThl 0 (OpMyJiaM U YPaBHEHUSIM PEaKInii;
onucanie CBOMCTB M MPAKTHYECKOTO 3HAYSHUST U3y YEHHBIX OPTaHUYECKUX BEIIECTB,;
6bInoHeHe 0003HAYEHHBIX B IPOrpaMMe SKCIIEPUMEHTOB,;
cobniodenite TIpaBUi OE30MACHON PabOThl B XMMUYECKOM KaOWHeTe.

Coaepxanue yuyeOHOro npeamera 1 Tpe00BaHHS K YCBOCHHIO TPOrPAMMBI
Kypc xumum 9 kiacca mpenmonaraeT H3ydeHHe crlenyromux pasnaenos: «lloBropenmne wu
o0o0meHue cBemeHUH 1O Kypcy 8 kiaccay, «XHMHUYECKHE pPEaKLUUH B PacTBOpax



BJIEKTPOJUTOBY, «HemeTamapl U UX coemuHeHUs», «MeTauibl U UX COCTUHEHUs, « XUMUS U
OKpyXKarImas cpena», a Takke «O000ImeHue 3HAHWI TO XUMHUU Kypca OCHOBHOW IIKOJBI.
IToaroroska k OCHOBHOMY r'OCy1apCTBEHHOMY 3K3aMEHY»
IHoBTOpeHue u 0600MmeHHe cBeaeHUI MO Kypcy 8 kiacca
bunapubsie coenunenms. Okcuabl cojieoOpasyoomue W HecoeoOpasyromue. | UapOKCHIbL:
OCHOBaHUs, aM(OTEpHbIE THUAPOKCHIBIL, KHUCIOpOACOnep Kaiue KUCIOThl. CpemHue, KHCIbIE,
OCHOBHbBIE U KOMILUIEKCHbIE COJIH.
Tunsl cBa3u. MoHubIl TN cBA3U. KoBaneHTHas monsipHas U KOBAJICHTHAS HEMOJSIPHAs CBSA3b.
Merannuueckas CBA3b
O6o0menne cBeneHnd O XUMHUYECKUX peakuusx. Kmaccudukamust XMMHYECKUX PEaKIHid 110
Pa3NMYHBIM OCHOBAHMSAM: COCTaBy M HUHCIY pPEarupyroIiux U 00pa3yLIUXCs BELIEeCTB,
TeruioBoMy 3¢ QeKTy, HamnpaBlICHUIO, W3MEHEHHIO CTeNeHeld OKHCIEHUS 3JIEMEHTOB,
00pasyromuxX pearupyromye BemecTsa, $pa3e, NCIOIb30BAaHIIO KaTaIU3aTopa.
[TonsiTHe O CKOPOCTH XMMHUYECKOH peakiuu. PakTopel, BIUSIONINE Ha CKOPOCTh XUMHUECKUX
peakuuil: NpUpoja pearupyroliuX BeLIeCTB, WX KOHLIEHTpalMs, TeMIlepaTypa, IUIOanb
CONPUKOCHOBEHMUs1, HaTU4Yue KaTanuzartopa. Karamus.
HeMOHCTpaLHH
O3HakoMJIEHHE C KOJUIEKLIUSMU METaJJIOB U HEMETAJLJIOB.
O3HakoMJIEHHE C KOJUIEKLIUSMU OKCHIOB, KUCIIOT U COJIeH.
3aBUCUMOCTD CKOPOCTH XUMHUYECKOH PEAKLIUU OT MPHUPOJIbI PEArHPYIOIIUX BEIIECTB.
3aBHCHMOCTD CKOPOCTH XUMHUYECKOH PEAKIIMK OT KOHLIEHTPALIMH PEArHpYOIIUX BEIIECTB.
3aBUCUMOCTb CKOPOCTH XHMHYECKOM peaklUy OT IJIOLIaJAd CONPUKOCHOBEHMS pearupyroiux
BEINECTB (CKUISIIIUH CIION ).
3aBHCUMOCTb CKOPOCTH XUMHUYECKOH PEAKLIUU OT TEMIEPATyPbl PEarupyroINX BEIECTB.
JlaGopaTopHbie ONbITHI
BzaumopelicTBue aMMHuaka v XJOpOBOAOPOAA.
Peakuus Helirpanuszanuu.
Habmonenue TeroBoro 3¢ dexra peakunu HeHTpaTu3aliu.
BsaumopneiicTeue cepHoil KHCIOTHI ¢ okcuaoM meau (11).
PaznoxeHne nepokcuia BOJOPOAA ¢ TIOMOLIBIO KaTaja3bl KapTodes
3aBHCHMOCTb CKOPOCTH XMMUYECKOH PEaKIIMU OT MPHUPOIBI PEarupyrOIUX BELIECTB HA IPUMeEpe
B3aUMOJIEICTBUSI PAaCTBOPOB THOCYJb(aTaHaTpusi M xjopuzpa Oapws, THOCynbdara HaTpus U
COJITHON KHMCJIOTBIL.
3aBUCHMOCTb CKOPOCTH XUMHUECKON PEaKIUU OT IMPUPOABI METAJIOB MPH UX B3aUMOJEHCTBHUHU C
COJITHOM KUCJIOTOM.
3aBUCHMOCTb CKOPOCTH XUMHYECKOH PEakHy OT MPHUPOIbI KHCIOT NPH B3aUMOJEHCTBUU UX C
JKEJIEe30M.
3aBHCHMOCTb CKOPOCTH XUMHUYECKOH PEAKIIMU OT TEMIIEPATY PhI.
3aBHCUMOCTb CKOPOCTH XUMHUYECKONH PEAKLIUU OT KOHLEHTPALHH.
3aBUCUMOCTb CKOPOCTH XHMHYECKOM peakLuy OT IUIOLWAAN CONPUKOCHOBEHUS pearupyroLIux
BELIECTB.
3aBUCUMOCTDb CKOPOCTH XUMHUYECKOM PEaKINH OT KaTajlu3aTopa.
XumMHYecKHe peakuiu B pACTBOPaX 3J1eKTPOJIHTOB
[TonsiTve 00 3JEKTPONUTHUECKONW AMCCOLMALIMH. DJIEKTPOJIUTHI M HEIEKTPOJIUTHL. MeXaHu3M
OUCCOLUALIMN 3JIEKTPOJIUTOB C Pa3UYHbIM XapakTepoM CBsi3U. CTeneHb 3JIEKTPOJUTHYECKON
mucconnanui. CUIIbHBIE U CIA0BIE SJIEKTPOIUTHI.
OCHOBHBIE TIOJIOKEHHST TEOPHH SJEKTPOTUTHIECKON aucconnannu. Kaccudukannus MOHOB U UX
cBoticTBa. KHCIOTEI, OCHOBAaHUS M CONTM KaK 3JeKTPOnuThl. VX Kinaccuukanus U TUCCOLUALIHS.
OO0une XxUMUYECKHe CBOMCTBAa KUCIOT: M3MEHEHHE OKPAaCKH WHAMKATOPOB, B3aUMOAEHCTBUE C
MeTaJlJIaMH, OKCHUAAMM M THAPOKCHUAAMM METANJOB U CONAMU. MoJekyJsipHble U HOHHbBIE
(TIOJTHBIE U COKPAILEHHBIE) YPABHEHUS PEaKLIUH.



XWMHYECKUN CMBICI COKPAIEHHBIX YPAaBHEHHUN. YCJIOBUS MNPOTEKAHUS pPEAKLUI MEXay
3JIEKTPOJIMTAMU 10 KOHL@A. Psii akTHBHOCTH METaJIJIOB.
OO0mme XuUMHUYECKHE CBOWCTBA INENOYEH: B3aUMONEHCTBHE C KHCIOTaMH, OKCHIAMHU
HeMeTayioB, conssMu.  OOmme XWMHUYeCKHe CBOICTBA  HEPACTBOPUMBIX  OCHOBAHMIA:
B3aUMOJIEUCTBUE C KUCJIOTAMH, PA3JIOKEHUE IPU HATPEBAHUU.
OO0mue XUMHYECKHE CBOWCTBA CPENHHUX COJICH: B3aMMOJCHCTBHE C KHCJIOTaMH, MIEJIOYaMH,
COJIAMU U MeTaJIaMu. B3auMonencTsre KUCIBbIX COJIEH CO IIeI0YaMHu.
I'mnponus, xaxk oOMeHHOe B3auMoOneHcTBHE cosieli ¢ Boxoi. ['maponms comu  CHIIBHOTO
OCHOBaHUs U ciadoii kucaoTel. ['unponus conu cnaboro OCHOBaHMS U CHIIbHOM KUCIOTHI. [lkana
pH.
CpolicTBa KHCIIOT, OCHOBaHHUMN, OKCHAOB M COJIel B CBET€ TEOPUU BJIEKTPOIUTHUUECKOHN
IOUCCOLUALIMN U OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUM.

HeMOHCTpaLHH
HcnbiTanue BelecTs U UX pacTBOPOB Ha 3JIEKTPONPOBOAHOCTD.
3aBUCUMOCTD 3JIEKTPONPOBOJHOCTH YKCYCHOM KUCJIOTBI OT KOHLIEHTPALIUH.
JIBr>kKeHNe OKpallE€HHBIX HOHOB B 3JIEKTPUYECKOM TOJIE.
OnpeneneHue xapakTepa cpesibl B pacTBOpax COyeH.

JlaGopaTopHbie ONbITHI
Jucconnanusi cnadbIx 3JEKTPOTUTOB HA MPUMEPE YKCYCHON KHUCIIOTHI.
H3meHeHne Okpacku MHAUKATOPOB B KUCJIOTHOM Cpeae.
Peaxius HeliTpanuzaluy pacTBopa LENOUYH Pa3JIUYHbIMU KUCIOTaMU.
[Monyuenne rugpoxcunamenu(ll) u ero B3anMonencTBIE C PA3TMYHBIMA KUCIOTAMH.
BsanmopneticTBre CHIIBHBIX KUCIOT ¢ okcuaoMm meau (11).
B3anmopelicTBre KUCIOT ¢ METANIAMH.
KauectBeHHas peakiust Ha KapOOHAT-HOH.
IlonyueHne cTyiHS KPEMHUEBOW KUCJIOTHL
KauecTBeHHast peakiysi Ha XJOPHI- UITH CYJIb(paT-HOHBI
H3mMeHeHne OKpacku MHAUKATOPOB B LIEIOYHOU Cpene.
BzaumopericTBue mienoyen ¢ yriaeKUCIbIM ra3oM.
KauecTBeHHas peakiiys Ha KATUOH aMMOHHUS.
IMonyuenne runpokcuna meau (I1) u ero pasnoxkeHue.
BsaunmopeiicTue kapOOHATOB C KHCIOTaMH.
[Tonyuenne rugpokcuaa xemnesa (111).
BsaumoneticTeue xene3a ¢ pactBopom cyibdara meau (I1)
IIpakTnyeckue padoTnl
Pelenue skcriepuMeHTaNbHBIX 337124 110 TeMe «DJIEKTPOJIUTUYECKAs AUCCOLUALINSDY
HemeTanubl U HX coeAUHEHUSA

CtpoeHue aroMOB HeMeTa/uIOB W ux nonoxeHue B llepuoguueckoin cucreme. Psin
3JEKTPOOTpULIATENbHOCTH. Kpucramnnueckue peméTkd HEeMETAUIOB — MPOCTBIX BEIIECTB.
Annotponusi U e€ npuunHbL. PU3NYecKue CBOMCTBa HeMeTauoB. O01mue XuMHIeCKie CBONWCTBA
HEMETAJUIOB:
OKHUCJIUTEJIbHbIE U BOCCTAHOBUTEIbHBIE.
I'anorensl, cTpoeHre UX aTOMOB U MOJEKyJ. PU3NYeCKHe U XUMHUYECKHE CBOMCTBA T'AJIOT€HOB.
3aKOHOMEPHOCTH M3MEHEHMsI CBOHCTB TaJlOT€HOB B 3aBUCUMOCTH OT MX IIOJIOKEHHUS B
Ilepuonnueckoint cucreme. HaxoxaeHue raJloreHoB B PUPOAE U UX nojydeHue. buonorunueckoe
3HAYEHUE U NPUMEHEHHE raJOreHOB.
l'anorenoBomopoabl M COOTBETCTBYIOIIME WM KHCJIOTBI.  IIJIaBUKOBAsi,  COJIHAs,
OpomoBonopoaHast, nonosojoponHas. [amorenmnpl. KauecTBeHHbIe peakluM Ha TaJOreHU-
uoHbl. [IpuMeHeHne coenMHEeHN raloreHOB U UX OHOJIOTHYECKas POJIb.
OOmast xapakrepuctuka sieMeHTOB VIA-rpynmel. Cepa B mpupone u €€ MOMy4YeHHE.
AnnotpornHble MOAM(UKALNK CEPbl M HUX CBOWCTBA. XHMMHYECKHE CBOWCTBA Cepbl H €&
IIpUMEHEHHUE.



CepoBonmopoa: CTpOEHHE MOJEKYJbl, (U3NYECKHe W XHUMHUYECKHE CBOICTBA, IOJNyYEHHE U
3Hauenue. CepoBonopoanast kuciora. Cynbdpuas U ux 3HaueHne. JIIOMUHODOPHI.
Oxcun cepoi(1V), cepHucTas kuciora, cyabpuThl. KauecTBeHHas peakius Ha CyIb(QUT-HOH.
Oxcup cepoi( VI), cepHasi kucnora, cyabdarel. Kpucramioruaparsl.
Cepnas xucnora - cuibHBIA 3nekTponur. CBoiicTBa pa30aBICHHOW CEPHOW KHCIOTHI, Kak
TUITUYHOW KUCJIOTHI. B3aMMOJEHCTBHE C METAJUIaMH, OCHOBHBIMH M aM(OTEPHBIMH OKCHIAMH,
OCHOBAaHUSIMH M aM(OTepHBIMU THAPOKCHAAMH, CONsiMU. KauecTBeHHast peaxiust Ha CyJibdar-
HOH.
OOmiast xapakTepUCTHKA 3JE€MEHTOB VA-Tpymmbl. A30T, CTPOCHHE €ro aroMa U MOJIEKYJIBL
Ou3nueckue W XUMHYECKHE CBOHCTBA W MpPHMEHEHHE a30Ta. A30T B MpPHPOAE U €ro
Ouosorndeckast poJb.
AMMHaK, CTpPOCHHE MOJIEKYJIbl W (pu3uuecKkue CBOCTBa. AMMHAYHAs BOJA,, HAILIATBIPHBINA
CIHPT, TUApPAT aMMHuaka. JIOHOPHO -aKLENTOPHbIH MeXaHW3M OOpa30oBaHMS KaTHOHA aMMOHUSL.
BoccranoBurenbable cBOMcTBa ammuaka. Coiau aMMOHHSI M UX NpuMeHeHHe. KauecTBeHHas
peakuust Ha KaTHOH aMMOHHUSI.
Oxcunpl a3ota: HecoJeoOpasyrImue U KUCIOTHBIE. A30THCTash KUCJIOTa W HUTPHUTHL. A30THas
KHCJIOTA, €€ MOoJy4YeHue 1 cBoicTBa. Hurparsl.
®Docdop, crpoenne aroma u amwtorpornus. Pocumer. Pochun. Oxcun dochopa(V) u
optodochopHnas kucnora. Pocdarer. Pochoprbie yaoOperus:. MHCEKTULIUIBI.
OOmrast xapakTepucTuka 31eMeHTOB IV A-rpynmbl: OCOOEHHOCTH CTPOEHHSI aTOMOB, MPOCTBIX
BEIECTB U COEAMHEHUH B 3aBUCUMOCTH OT TOJIOXKEHHUs 3JIeMeHTOB B llepuonudeckoii cucreme.
VYraepon. AmnotponHsle Momudukanmm: anMas3, rpadur. AMOpQHBIH yIIEpOm: Ccaxa,
AKTUBUPOBAHHBIA yrojb. Ancopbumsa. XuMmudeckue CBOHCTBA yriepona. KOKCOXUMHUYECKOE
NPOM3BOICTBO U ero nponykius. Kapbuasl
Oxcun yrinepona(ll): crpoerne Monekybl, nmojydeHue u ero csoicrsa. Oxcun yriepona(IV):
CTPOEHHE MOJICKYJIbI, OJIyUYeHHE U €ro CBOWCTBA. YTonbHas kuciaoTa. Conu yroibHON KHUCIIOTHI:
KapOOHAaTHI U ruApoKapOoHaThl. TexHUUecKas 1 MUIIeBas Coza.
Oprannueckast XuMusi. Y TJIEBOAOPO/BL. .
MertaH, 3TaH U NPOMAH Kak MpenesbHble (HACHILEHHBIE) YIIIEBOJOPOAbl. JTUJICH U aLETHIIEH,
KaK HerpenenbHble (HEHACHIIEHHbIE) yrieBonoponsl. CTpykTypHbIe (DOPMYJIBI BEIIECTB.
I'openne  yrumesomopomoB. Peakumu — meruapupoBaHUsl  NPENETbHBIX  YIJIEBOIOPOMOB.
KauecTBeHHbIE peakLiiy Ha HENPEAeTbHbIE COSTUHEHMUS.
CriupTel. DTUIIOBBIA CHHUPT, €ro MOJyueHHe, NMPpUMEHeHHe W (PU3NOJIOTHUECKOE IeiCTBUE.
Tpéxaromublii ciupT ruuepud. KauecTBeHHas peakuysi HA MHOMOATOMHBIE CIIUPTBL Y KCyCHast
KHCJIOTA - IPEICTABUTENb KJIacCa KapOOHOBBIX KHCIIOT.
KpemHuii, crpoenue ero atoma u cpoiicrBa. Kpemuuii B mpupone. Cunnuuas! u cunad. Oxcun
kpemuusA(1V). KpemHaneBas kuciora u e€ conu.
IIpousBoncTBO cTeknma U uHeMeHTa. [IpOayKIus CHJIMKATHOW MPOMBIIMIIEHHOCTH: ONTHYECKOE
BOJIOKHO, kKepamuka, hapdop, pasac. OnTuieckoe BOJIOKHO.
Hemeramnbr B npupone. @pakioHHasi MEPErOHKA KUIKOTO BO3AyXa Kak CIOCO0O IMONyUYeHHS
Kuciopona, aszora, aprona. Ilomyuenme ¢ocdopa, KpemHHs, XJIOpa, HOAA. IJIEKTPOIHU3
PacTBOPOB.
[TonyueHne cepHOI KUCIOTHI: CBIPbE, XUMHU3M, TEXHOJIOTHYECKAsT CXEMa, METO/ KHUITSIILETO CJIOSL,
NPUHLUNBL  TeriooOMeHa, TPOTUBOTOKAa M mupkyssinuu. Oneym. Ilpoms3BomcTBo aMmuaxa:
CBIPbE, XUMHU3M, TEXHOJIOTUYECKAsT CXEMa.

JeMOHCTpaLHH
Konnekiust HeMeTamios.
Monenu KpUCTAJUTMYECKUX PEIETOK HEMETAJIOB. aTOMHBIE U MOJICKY JISIPHBIE.
O30HaATOpP ¥ NPUHIIMIIBI €70 PAOOTHI
I'opeHne HEMETaIIOB - MPOCTBIX BEIECTB: cephl, pocdopa, APEeBECHOTO YIIIsL.
OO0pas1bl TaJOreHoB - MPOCTHIX BEIIECTB.
B3aumonelicTBue rajJoreHoB ¢ METaNIaMHU.



BrirecHenue xnopa OpoMOM MM HOJA U3 PACTBOPOB HX COJIEH
Konnexkuus npuponHelx COEAUHEHUN XJ10pa.
B3auMopelicTBue cepol C METaIaMU.
I'openue cepsl B kucnopoae
Konmnekuust cyab(pUAHBIX PYI.
KauectBeHHas peakiusi Ha CyIbPHI-HOH
ObecrBeurBaHNe OKPAIIEHHBIX TKAHEH 1 [IBETOB CEPHUCTBIM T'a30M.
B3aumonelicTBue KOHLIEHTPUPOBAHHON CEPHONU KUCIIOTBI C MEIBIO.
OO0yrnuBaHne OPraHNYECKUX BELIECTB KOHIEHTPUPOBAHHON CEPHON KHUCIOTOM
Huarpamma «CocTaB BO3IyXay.
Buneodparmentst u cnaiins! «IItuabu 6azapen.
[Tonyuenue, cobnpanue 1 pacliO3HABAHHUE AMMHUAKA.
Paznoxenne Gmxpomar aMMOHUSI.
B3aumonelicTBre KOHLIEHTPUPOBAHHON a30THOM KUCJIOTHI C MENBIO.
- 'openue uépHoro nopoxa.
PaznoxeHne HUTpaTa Kajaus U FOPEHUE APEBECHOIO YIOJbKa B HEM
- O6pasiel MpupoaAHbIX coenuHeHuit Gpocdopa.
I'openune pochopana Bo3ayxe U B KUCIOPOLIE.
[Monyuenne Oenoro Gocdopa v UCTIBITAHNE €r0 CBOWCTB
Konnexkuus « O6pasiipl pUPOAHBIX COSAMHEHUH yTiepona»
IToptper H. /1. 3enunckoro. Ilornomenne akTUBUPOBAHHBIM YIJIEM PACTBOPEHHBIX BELIECTB WU
ra3os.
Y CTpONCTBO NPOTUBOrasa.
Mogenu MoJieKky 1 MeTaHa, 3TaHa, STUJICHA U alleTHIICHA.
BsaumopeticTBue sTuieHa ¢ OpOMHOM BOIOH U pacTBOPOM NEpMaHraHaTa KaJIvsl.
OO0une XMMUIECKHE CBOMCTBA KUCJIOT HA PUMEPE YKCYCHOM KUCIIOTBL.
KauecTtBeHHas peakuiysi HA MHOTOAaTOMHBIE CITUPTBIL.
Konnekuus « O6pasipl NpUPOAHBIX COSAMHEHUI KPEMHISD) .
Konnekuus crekina, KepaMUKH, IEMEHTA U U3IEJIUN U3 HUX.
Konnexkuus npoayKuuy CUIMKaTHON MPOMBILIIEHHOCTH.
Buneodparments! u cnaiins! « [ Ipou3BoACTBO CTEKIIA U LIEMEHTAY.
Komnexkuus «IIpuponHsle COENNHEHNs] HEMETAIIIOBY .
Buneodparments! u ciaiiasl « PpakLMOHHAS MEPETOHKA JKUAKOTO BO3AYXa)
Buneopparmentsr u  cmaiigel  «llomydenue  Bomopona,  KHCIOpO#a M TaJIOTE€HOB
3IEKTPOIUTHYECKHM CIIOCOOOM.
Mogenu annapaToB AJjisi IPOU3BOACTBA CEPHON KHUCIIOTBHI.
Mopnenb KAIAMEro CIIOsL.
Mogenb KOJOHHBI CHHTE3a aMMHUAKa.
Buneodparments! u cnaiins! «[Ipon3BoacTBo cepHoli KUCIOTHD. " BuneodparMeHTs! 1 cnaiabl
«IIpon3BOACTBO aMMHAKa.
Konnexuus «Colpb€ 1151 MONMyYeHUs CEPHON KUCIOTHD?.
JlaGopaTopHbie ONbITHI
PacnosnaBaHue rajoreHua-uOHOB.
KauecTBeHHbIE peakiuu Ha CyJIb(aT-HOHBI.
KauecTBeHHas peakLiysi HA KATHOH AMMOHHUSL.
XUMHUYECKUE CBOWMCTBA a30THOM KUCJIOTHI, KaK 3JIEKTPOJIUTA.
KauecTBenHnbie peakiuu Ha GocdaT-uoH.
IlonyueHne u CBONCTBA yrOJBHON KHCIIOTHL.
KauectBeHHas peakiust Ha KapOOHAT-HOH.
IIponyckaHue yriekucyoro rasa 4epes pacTBOp CUIMKATa HATPUS.
IIpakTnyeckue padoTnl
H3yudeHnne CBOWUCTB COISIHON KUCIIOTBI.



Hsydenue cBOWCTB CEPHON KUCIOTHL
[TonyyeHne aMmmMuaka U U3y4€HHUE €ro CBOMCTB.
[TonyueHne yriaekuciaoro ra3a u U3y4eHue ero cBoicTB. KauecTBeHHas peakums Ha KapOOHAT-
HOH.
MeTanjbl M HX COeAUHEHUS

ITonoxxenne meramios B llepuoanyeckoi cucteMe XUMHYECKUX 3J1eMeHTOB 1. M. Menneneesa,
CTPOEHHE UX aTOMOB M KPUCTAJUIOB. MeTanndeckast CBsI3b U METAJUINYECKAasd KPUCTAJINYECKast
pemérka. Pusnueckue CBONCTBA METAJUIOB. JJIEKTPO- U TEIUIONPOBOAHOCTb, OTPAXKAOLIAS
CHOCOOHOCTB, MIACTUYHOCTD. CIUIaBbl YEPHBIE U LIBETHBIE.
Meraniapl Kak BOCCTAHOBUTENH. OJEKTPOXUMUYECKMH psi HampsbkeHuil. BsaumonelicTeue
METAJIJIOB C HEMETAJIAMH, OKCUIAMHU, KUCIOTaMHU, COJSIMU. AJTFOMUHOTEPMHUS.
OO01mast xapakrepucTrka 3J1eMeHTOB [A-rpymnmnbl OKCHIBI U THAPOKCHIIBI METOYHBIX METAJUIOB,
UX MOJIy4YeHHe, CBOMCTBA, IPUMEHEeHHe. BakHenre coMu MEeNOYHbIX METAJJIOB, UX 3HAYEHUE B
JKUBOUW U HEXXUBOH MPUPOIE U B JKU3HU YEJIOBEKA.
Obmas xapaktepuctuka 31eMeHTOB [[A-rpynmbl OKCHIBI U TUAPOKCUABI IIEJIOYHO3EMENbHBIX
METAJJIOB, UX IMOJY4YE€HHUE, CBOWCTBA, NMPUMEHEHHe. BakHelline CcOoNM IeJOYHO3EMENbHbBIX
METaJIJIOB, UX 3HAYEHHE B KUBOW M HEKWBOH NpPHUPONE U B JKU3HM uejioBeka. KapOoHaThl u
TUAPOKAPOOHATHI KAJIbLIUS.
JKéctkocTp BOmBI: BpeMeHHass U MOCTOsiHHast. CrocoObl yCTpaHEHHsT BPEMEHHOW JKECTKOCTH.
CriocoObl yCTpaHEHUsT TOCTOSTHHON KECTKOCTH. MIOHUTHI.
CoenuHeHMs ATFOMHUHUS B IPUPOAe. XUMHUUECKHE CBOHCTBA amoMuHust. OCOOEHHOCTH OKCHAA U
TUAPOKCHIA AIFOMUHHS Kak aM(pOTEPHBIX COennHEHNH. Baknelmme conu amoMuHus (XJIOPHL,
cynbdar).
OcobenHoctu cTpoeHus aroma skenesa. JKeneszo B nmpupone. Baxneiimme pyasl skene3a. OKcuabl
u rugpokcunsl sxesesa (I1) u skenesa (I1I). Comu skenesa (I1) u xenesa(Ill). O6Hapy xeHHE HOHOB
KaTHOHOB JKelle3a B pacTBOpe. 3HaU€HHEe COeJUHEHUH JKeTesa.
Koppo3ust xumuueckass U 3JE€KTPOXUMHUUYECKasl. 3alluTa METAJIOB OT KOppo3uu. Merasnibl B
npupone. B CBOOOAHOM BHUAe W B Buue coenuHeHuil. llonstue o meramypruu. UépHas u
uBeTHass  Metamtyprus. I[lupomeramnyprusi, TrUApOMETAJUIYPrusi, 3JIEKTPOMETAJLTYPrHUs.
Jomennsriii npouecc. [lepepadoTka uyryHa B ¢Tajib. DJIEKTPOJIU3 PACILIABOB.

JeMOHCTpaLHH
BzaumopelicTBue HaTpusl, JIUTHUS U KaJIbLUSA C BOJOH.
I'opeHue HaTpus, MarHus M >keye3a B KUCIOPOAE.
Bcenblka TEpMUTHON CMECH.
BzaumMopelicTBue cMeCH MOPOLIKOB CEPBI U JKeJIe3a, IUHKA U CEPBI.
BzaumMopelicTBue antOMUHUA C KUCJIOTAMH, LIEJI0YaMU U BOJOH.
B3anmonelicTue xene3a U Meu ¢ XJIOPOM.
BzaumonelictBue Meau C KOHUEHTPUPOBAHHOM CEPHOM KHUCJIOTOM M A30THOH KHUCIOTOH
(pa3baBneHHON M KOHLICHTPUPOBAHHOMN).
Oxpacka niaMeHu COeUHEHUSIMU LEJOYHBIX METaJIOB.
Oxpacka riaMeHu COeUHEHUSIMU 1EJI0YHO3EMENIbHBIX METAJIJIOB .
lNaenne nzBecTy BOJOH.
Ilonyuenne kECTKON BOABI B3AUMOAEHCTBUEM YTJIEKUCIIOrO ¢ U3BECTKOBOW BOAOM.
YcTpaHeHne BpeMeHHOH JKECTKOCTH KUTISTYEHUEM U TOOABKOU COBI.
YcTpaHeHre NOCTOSTHHOMN KECTKOCTH TOOaBKOH COMIBI.
HoHuTe! 1 npuHIUT WX AeicTBUA (BUAeo(parMeHT).
Konnexuust npupoaHbIX COEIMHEHUN ATFOMUHMUS.
BuneodparmenTst u cnadiast « OKCUA aTFOMUHUS U €70 MOAU(PUKALIAN .
[Tonyuenne ampoTEepPHOro rUIPOKCHUIA ATFOMHHHUS U UCCIIEIOBAHUE €r0 CBONCTB.
Konnexuns « XuMHueCkre HCTOUHUKH TOKA».
Pe3ynbrarel OAUTENBHOrO 3KCIEPUMEHTA IO U3YYEHUIO KOPPO3UM CTAJbHBIX M3OEIUA B
3aBUCHUMOCTH OT yCJIOBUI POLIECCOB.



Boccranosnenue menu u3 okcuaa menu (11) Bogoponom.
Buneodparments! u cnafins! « [ Ipou3BonCTBO YyryHa U CTAINY.
Buneodparments! u cnaiinsl «M3nenus U3 4yryHa u CTajim.
Buneodparments! u cnaiinst «I Ipon3BOICTBO aTFOMHHUSY.
JlaGopaTopHbie ONbITHI
BsaumoneticTeue xene3a ¢ pactsopom cyibdara meau(1l).
[Tony4yeHue U3BECTKOBOW BOMBI U OMBITHI C HEH.
[Tonyuenne rugpokcunos xeneza(ll) u (1)
KauecTBeHHBIE peaKkIMu HA KATUOHBI JKeJe3a.
IIpakTnyeckue padoTnl
[Mony4enwue *xecTKOM BOABI U CLIOCOOBI €€ YCTPaHEHUSI.
Pemenne skcnepuMeHTANIBHBIX 3a0a4 10 TeMe « MeTanb.

XHuMHS M OKPYRAOIIasi cpeaa
Crtpoenne 3emnu: sSApO, MaHTHS, 3€MHas KOpa, UX XUMHUYECKHil coctas. Jlutocdepa u eé
XuMuueckuit coctaB. Munepanel. Pyabl. Ocanounblie noponpl. IlojesHble Hckonaemble.
Xummuueckuil coctaB ruapocdeprl. XUMUYECKHH COCTaB aTMOC(EpPHL.
HCTOYHUKN XUMHUYECKOTO 3arpsi3HEHHs OKpy»Karomeil cpeabl. [mobaibpHBIE 3KOJOTHUYECKHE
npoOJeMbl YeOBEYEeCTBA. MAPHUKOBBIA 3(PPEKT, KUCIOTHBIE MOXKAH, O30HOBBIC [bIPHL
MexnyHapogHOE COTPYIHUYECTBO B OOJIACTH OXPaHbl OKPYJKAIOLIEH Cpenbl OT XUMHUYECKOTO
3arpsi3HEHUs. «3enéHast XUMUSD) .
HeMOHCTpaLHH
Buneopparmenter u cnadigel «Ctpoenne 3emim u e€ xumudeckuii coctaBy. " Komnekuus
MHHEPAJIOB U TOPHBIX MOPO.
Konnexuus «Pynel meTanaosy.
Buneodparments! u cnaiinsl «I 1o0anbHbIe 3KOJOTHYECKUE TPOOIEMBI UEITOBEUYECTBAY .
JlaGopaTopHbie ONbITHI
Hsyudenue rpanura.

Hsydenne MapkUpOBOK Pa3INYHBIX BUJIOB MPOMBILIICHHBIX U MIPOAOBOJBCTBEHHBIX TOBAPOB
O000menue 3HAHNH MO0 XUMHH 32 KYPC 0CHOBHO# mKoJbl. [loaroroska k OcHoBHOMY
roCyAapCTBEHHOMY 3K3aMeHY
CtpoeHue aToMa B COOTBETCTBMM C IOJIOXKEHHEM xuMudeckoro snemeHta B Ilepuonuueckoit
cucreme. CTpoeHHe BelecTBa: XUMUYECKas CBA3b M KPUCTAJUIMUECKUE PELIETKU. 3aBUCHMOCTD
CBONCTB 0Opa30BaHHBIX 3JIEMEHTAMH MPOCTBIX BEINECTB (METAJUIOB, HEMETAJUIOB, OJIATOPOIHBIX
ra3oB) OT MOJIOXKEHHs 3JieMeHTOB B [lepuommdeckoi cucteme. THUIMONOTHS HEOPTaHUYECKUX

BELIECTB, ACJICHNE UX Ha KJIacchl U rpynmnel. [Ipencrasureny.
IlpusHaku u ycioBUs NPOTEKAHU XUMUYECKHUX peakuui. TUnosorus XuMU4eCKUX peakLuil Mo
Pa3NUYHBIM OCHOBaHMsAM. Peakumu HOHHOTO oOOMeHa. OKHCINUTENbHO-BOCCTAHOBHUTENBHBIE
peakLuu.
XUMHUYECKHE  CBOMCTBA MPOCTBIX  BEIIECTB.  XapakTepHbIE  XHUMHUYECKHE  CBOMCTBA
coeo0pa3yomux OKCUIOB, THAPOKCUIOB (OCHOBAHMIA, KUCIOT H aM(OTEPHBIX THAPOKCHIOB),
COJIEN.

B pesyabTare nzyueHusi XuMmuu Ha 6a30BOM YpoBHe B 9 Kjacce
Y4eHuK HAYUHTCH:
Honumamp
- XUMHYECKYIO0 CHMBOJHKY: 3HAKH XUMHUYECKHX 3JIEMEHTOB, (OPMYJIbI XMMUYECKHX BEILIECTB,
yPaBHEHUsI XUMHUUECKUX PEaKLIUM
- BAXXHEWIIHE XMMHUYECKHE IOHATHS. BEIIECTBO, XUMHUYECKHUN 3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTEJIbHBIE aTOMHAsl M MOJIEKYJISIPHAsi MacChl, HOH, KaTUOH, aHUOH, XMMUYECKas CBs3b,
3JIEKTPOOTPULIATEIPHOCTh, BAJIEHTHOCTb, CTENEHb OKHUCJIEHWs, MOJIb, MOJIIpHas Macca,
MOJSIDHBI ~ 00BEM, PaCTBOPBI, OJIEKTPOJIUTBI M  HESJEKTPOJHUTBL,  3JIEKTPOJIUTHYECKAs



OUCCOLMALNS, OKUCITUTENb U BOCCTAHOBUTEIb, OKUCJICHHUE U BOCCTAHOBJICHUE, TEILIOBON (¢ eKT
pPEeaKLUHH, OCHOBHBIE TUIIBI PEAKLIUNM B HEOPTAHUUECKONW XUMHUHU

- (OPMYJMPOBKH OCHOBHBIX 3aKOHOB W TEOPHH XUMHH. ATOMHO-MOJICKYJIIPHOTO VUCHUS,
3aKOHOB COXPAaHEHHUSI MAacChl BEINECTB, IIOCTOSTHCTBA COCTAaBa BEIIECTB, ABOTraapo;
nepuonuyeckoro 3axkoHa Jl.M.Menneneesa, Teopuu CTPOCHMsI aTOMa M y4€HUS O CTPOEHUU
BEIIECTBA;, TEOPHUH SJIEKTPOIUTHIECKON TUCCOLUALIMN U YUEHUS O XUMUYECKON PEaKINH.
Ha3zvieams

- XUMUYECKHE 3JIEMEHThI

- COCIMHEHUs U3YUYEHHBIX KJIACCOB HEOPTAHUYECKUX BEIIECCTB

- OpraHUYecKHe BelecTBa Mo WX (OpMyJie. METaH, 3TaH, STHJECH, alleTUICH, METAHOJ, STaHOJI,
MJIMLEPHH, YKCYCHAsl KHCIIOTa, TIIF0K03a, caxapo3a

Obvacuame

- (pusuUHeCKUil CMBICH MOPSIKOBOTO HOMEpPa XUMUYECKOTO 3JIEMEHTa, HOMepa TPYIIIbI U MeprUoIa
B MEPHUOAUYECKON cucTeMe Xxumuyeckux 3jemMeHTOB [ M .MenaeneeBa, K KOTOPBIM 3JEMEHT
MPUHAJICIKUT

- 3aKOHOMEPHOCTU HU3MEHEHHS] CTPOEHHsI aTOMOB, CBOWCTB 3JIEMEHTOB B TMpeleiax MajbIx
MEPUOAOB U A-TPYIII, a TAK:KE CBOMCTB 00pa3yeMbIX UMU BBICITUX OKCHIOB U THIPOKCHIOB

- CYIIHOCTh MPOIIECCa 3JIEKTPOIUTHIESCKON JUCCOLUAIIH U PEAKIUil HOHHOTrOo 0OMeHa
Xapaxkmepuzoeamb

- XHMHUYECKHE D3JIeMeHTbl 1-20 Ha OCHOBE HX TOJOXKEHUS B MEPUOAUYECKON CHUCTEME
xumu4ecknx 3nemMenToB /| M1 MenneneeBan 0COOEHHOCTEH CTPOCHHUS MX aTOMOB

- B3aUMOCBSI3b MEXKAY COCTABOM, CTPOCHHUEM U CBOWCTBAMH HEOPTaHUYECKUX BEIIECTB

- XUMHUYEeCKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHX BEIIECTB (MPOCTHIX BEUIECTB U
COEAMHEHUIN)

Onpeoensimo

- COCTaB BEIIECTB M0 UX GopMynam

- BAJICHTHOCTb U CTETIEHU OKHUCJICHUS 3JIEMEHTOB B COCITMHEHUH

- BUIbI XUMHUYECKOH CBSI3U B COEIUHECHUSIX

- TUTBI KPUCTAJUTMUECKUX PELIETOK TBEPABIX BEIIECTB

-IIPUHAJIEIKHOCTD BEIIECTB K OMPEACIEHHOMY KJIacCy COCIUHECHUMA

- TUTIBI XUMUYECKUX PEAKLUN

- BO3MOKHOCTb NIPOTEKAHUS PEAKIMI HOHHOTO 0OMeHa

Cocmaeiame

- CXE€Mbl CTPOCHHsS aTOMOB TMEPBBIX JBAJLIATH 3JEMEHTOB IMepuoanyeckon cucrembr [ M.
Menaeneena

- (hopMy Bl HEOPTAHMUYECKUX COSAMHEHHI N3YYSHHBIX KJIACCOB BEIIECTB

- VpPaBHECHHsS XHUMHYECKHUX PEAKIUH, B TOM YHCJIE OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX, C
MOMOIIBIO METOA 3JIEKTPOHHOTO Oajianca

bezonacno obpawamocs

- C XUMHUYECKOH Mocy 10l 1 J1adopaTopHbIM 000PYI0BaHUEM

Ilpoeooump xumuueckuii IKCnepumenm

- TOATBEPKAAIOIIUN XUMUYECKUN COCTAB HEOPTaHUUECKUX COEANHEHUI

- IOATBEP KAAOIINI XMMHUUECKHUE CBONCTBA N3YUYEHHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB

- 110 TIOJIYYEHHI0, COOMPAHUIO U PACTIO3HABAHUIO Ta3000pa3HBIX BELIECTB

- TIO OMNpeneNeHUrd XJOpHI-, CyJibdar-, kapOOHAT-WOHOB U HMOHA AMMOHHS C MOMOIIBIO
Kaue€CTBEHHBIX PeaKui

Bovtuucisamo

- MaCCOBYIO JTOJIEFO XUMUYECKOTO dJIeMeHTa 10 (hopMyJie COeNMHEeHMUS

- MaCCOBYIO JIOJIIO BEILECTBA B PACTBOPE

- Maccy OCHOBHOTI'O BELIECTBA MO U3BECTHON MAaCCOBOM 10JI€ NTPUMeECeil

- 00BbEMHYIO JTOJTF0 KOMIIOHEHTA ra30BOH cMecH



- KOJIMYECTBO BELIECTBA, 0ObEM WIJIM MAcCy BELIECTBA IO KOJIMYECTBY BEIIECTBA, OObEMY WU
Macce peareHTOB WM MPOAYKTOB PEaKIINU
Hcnonvzosams npuobpemenvle 3HAHUA U YMEHUA 6 HPAKMUYECKOU OeamelbHOCHU U
NOBCEOHEeBHOIL IHCUZHU
- A Oe30macHOro oOpalieHHsi ¢ BEINeCTBAMH M MaTepHallaMH B ITOBCEIHEBHOW JKH3HH U
IPAaMOTHOTO OKa3aHMs IEPBOH MOMOIIHU IPU OXKOTAX KUCIOTAMH H [IEJI0YaMU
- U1l OOBSICHEHUS OTAEIBHBIX (PAKTOB U MPUPOAHBIX SIBICHUH
- U KPUTUYECKOH OLIEHKH MH(OPMALINH O BEIIECTBAX, UCIIOJIb3YEMBIX B OBITY
BbInyCKHHK MOJIyYUT BO3MOKHOCTb HAYYHTHCS:
XapakTepu30BaTh OCHOBHBIE METOABI TO3HAHUS] XUMHUYECKUX OOBEKTOB
Paznmuuate xumudeckne 0ObeKTHI (B CTATHKE):
- XUMHYECKHE 3JIEMEHTHI M ITPOCTHIE BEIIECTBA
- MeTaJulbl U HeMeTaulbl (M XapaKTepPH30BaTh OTHOCHTENBHOCTb NPHHAIJICIKHOCTH TaKHX
OOBEKTOB K TOH MJIM MHOW TpyIIe
- OpPraHUYeCKHe U HEOPTaHUIECKHE COSAMHEHUS
- THIPOKCUABI (KICIOPOACOAEPIKAIINE KUCIIOTHI, OCHOBaHMSI, aM(QOTEpHbIE THAPOKCHU/IbI)
- OKCHIBI HECOJIEO0pa3yIOIKe U Cojieo0pasyromue (KUCIOTHbIC, OCHOBHBIE, aM(DOTEpHbIE)
- BAJICHTHOCTD M CTETICHU OKHUCJICHUS
- CUCTeMaTHYEeCKHe U TPUBHUAJIBHBIE TEPMUHBI XUMHUUECKOH HOMEHKJIIATY Pbl
- 3HAKOBYIO CHCTEMY B XUMHH
PaznuuaTe xummudeckue 0ObeKThI (B TUHAMHUKE):
- (hu3HUEeCKe U XUMHUYECKHE CTOPOHBI MPOLIECCOB PACTBOPEHUS U TUCCOLUALINN
- OKHCJIUTENIbHO-BOCCTAHOBUTEINIbHBIE PEAKIIUN U PeaKLIMK OOMEHa
- CX€MbI U YPaBHEHHUSI XUMUYECKUX PEaKIIN
CooTHOCUTB:
- HK30TEPMHUYECKHE PEAKIIUH U PEAKLIUN TOPEHHSI
- KaTQJIUTUYECKNE PEaKu U (PepPMEHTATUBHBIC PEAKLIUNU
- METaJUI, OCHOBHBII OKCHJI, OCHOBAHHE, COJIb
- HEMETaJl1, KUCJIOTHBIH OKCHI, KUCIIOTY, COJIb
- CTPOGHHE aTOMa, BUJA XHUMHUYECKOH CBS3H, THIl KPUCTAJIMYECKON PeIneTKH U (PU3UUecKue
CBOICTBA BEILECTBA
- HaXOXKJEHHE 3JIEMEHTOB B MPUPOJIE M MTPOMBILIIEHHBIE CITOCOOBI X TTOTyYSHHS
- He0OXOIMMOCTb XUMHUYECKOTO MPOU3BOACTBA U TPEOOBAHUI K OXpaHe OKPY KAIOLIeH Cpebl
- HEOOXOAMMOCTb NPHUMEHEHHMsT COBPEMEHHBIX BEIECTB M MaTepHaloB W TpeOOBaHUH K
310pPOBBECOEPEIKESHUIO
BeiaBUraTh M 3KCIEPUMEHTAJIBHO MPOBEPSITh TUIOTE3bl O XMMHYECKHX CBOMCTBAX BEIIECTB HA
OCHOBE UX COCTaBa, CTPOSHHS U PUHAJIEKHOCTH K ONPEAETICHHOMY KJiaccy (TpyIIne) BEeIecTB
[Iporao3upoBaTh CIOCOOHOCTH BEINECTBA MPOSBISTh OKUCIUTENbHBIE UM BOCCTAHOBHUTEIbHbIE
CBOWCTBA C YYETOM CTEIIEHEeH OKHCJIEHHs] 3JIEMEHTOB, BXOMSIIMX B €ro COCTaB, a TaKKe
MPOAYKTOB COOTBETCTBYIOIINX OKUCIUTENbHO-BOCCTAHOBUTENIbHBIX PEAKLIHI
CocTaBnsATh YpaBHEHHUS PEAKIMHA C YYaCTUEM THUIMYHBIX OKHCIHUTENEeH M BOCCTAHOBUTENEH Ha
OCHOBE HJIEKTPOHHOTO Oaanca
OmnpenensiTb BO3MOXKHOCTh MPOTEKAHMSI XUMHUYECKUX PEAKIHA Ha OCHOBE 3JIEKTPOXUMUYECKOTO
psila HaNpsDKEHWH METAJIOB, psia  3JIEKTPOOTPHLATENBHOCTH HEMETAJUIOB,  TaOJIHLIbI
PacTBOPUMOCTH U y4€Ta yCJIOBHUI MPOBEAEHUS PEaKLIUN
IIpoBOIUTE pacueTsl IO XUMUYECKUM (POPMYyJIaM U YPABHEHUSIM
- U151 BbIBOAAA (POPMYJIBI COSIMHEHUS TI0 MACCOBBIM JIOJISIM 3JIEMEHTOB
- U1l IPUTOTOBJIEHHSI PACTBOPA C UCTIOIB30BAHUEM KPUCTAIIOTUAPATOB
- UL HaXOXIEHHWsl IOJM BBIXOAA MPOAYKTAa pPEAKUWH IO OTHOLIEHHIO K TEOPETHUECKH
BO3MOYKHOMY
- ¢ ucnoyib3oBanue npasmia [ efi-Jlroccaka 06 0ObEMHBIX COOTHOIIEHUSIX Ta30B
- C FICTIOJIb30BAaHUEM MOHATHH KKMOJIBY, K MMOJIBY, 9HCIIO ABOTamipoy



- IO TCPMOXUMHUYCCKUM YPABHCHUAM PCAKIIUU
HpOBOI[I/ITb XUMHUYECKUH SKCIEPUMEHT C HEYKOCHHUTECIBbHBIM CO6J'II'OI[€HI/IGM MpaBnuJI TCXHUKU
6ezonmacHoCTH
- 10 YCTAHOBJICHHIO KAUE€CTBEHHOTO U KOJIMYECTBEHHOT'O COCTaBa COSAMHEHUS
- TIPY BBIIIOJIHEHUH UCCIIEIOBATEIBCKOTO MTPOEKTA
- B JOMAIIHUX YCJIOBUAX
Hcnonp3oBath HpI/IO6peTeHHbIe KIJIFOUEBBIC KOMIIETCHIUU IJIs1 BBITTIOJIHCHHUS MPOCKTOB U yqe6Ho-
HCCIIEIOBATEIbCKIX PAadOT MO W3yUEHHUIO CBOWCTB, CIIOCOOOB IOJIyYEHUS] W PACIIO3HABAHUS
BEIECTB
OnpenensiTb UCTOYHUKH XUMHUYECKON WH(POPMALNH, MPEACTABIATh CITUCOK MH(POPMALMOHHBIX
pecypcoB, B TOM 4YHCJI€ M Ha MHOCTPAHHOM SI3bIKE€, TOTOBUTb MH(POPMALMOHHBIA MPOAYKT U
NPE3EHTOBATH €T
O6’beKTI/IBHO OLICHUBATDH PIH(l)OpMaLII/II'O O BEIICCTBAX U XUMHYCCKUX TIPOLECCAX, KPUTUUCCKU
OTHOCHUTBCSI K TICEBJOHAYYHOW WH(pOpPMaUWH, HEOOOPOCOBECTHOH peKkjlaMe B CpPEACTBax
MaccoBol HH(poOpMaLuu
COSI[aBaTb MOJACIIN U CXEMbI AJI1 PCIICHUA yLIe6HbIX U ITO3HABATECJIBHBIX 3ada4.

TemaTHYecKOe NJIAHHPOBAHHE Kypca XUMHH.9 Kjacc

KonuuectBo
Ne n/m Pasnen xypca
4acOB
1 IMoBropenne wu oOoOmeHue cBemeHUN Mo Kypcy 8 kiacca. Su.
XUMHYECKHE PeaKIuu
2 XHMMHUECKHE PEaKLIUU B PACTBOPAX 104.
3 HemeTasabl 1 MX COCIUHEHUS 254
4 MeTasibl U UX COEAUHECHUS 174.
S XuMusi 1 OKPYKA0Ias cpeaa 24
6 O6oOuienne 3HaHWH 1O XHMHUH 32 KypC OCHOBHOH IIKOJIBL 74
[loaroroska k OI'D
PesepBHOE Bpemsi 24
Hroro: 68 u
B ToM uncne KOHTpONBHBIX padoT — 4
[IpakTrueckux pabdor - 7

Buabl ouennBaemMbIx padoT
Y CTHBIH OTBET.
IIpoBepounas paboTa (MUCHMEHHO).
CamoctositenpHast paboTa (MMCbMEHHO).
JlabopaTopHbIii ONBIT (MICbMEHHOE OIUCAHNE SKCIIEPHMEHTA).
IIpaxTrueckast padbora (MICbMEHHOE OIUCAHNE SKCIIEPHMEHTA U PELICHUE SKCIIEPHUMEHTAIBHBIX
3amay).
CooOmienne (noknan).
KonTponbHast pabora (MMCbMEHHO).

Kpurtepuu oneHnBaHus YCTHBIX OTBETOB H MHCBMEHHBIX PA0OT M0 XHMHH
PesynbraTel 00yueHHst OEHUBAIOTCS 1O MATHOAIUIbHOM crcTeMe. I1pu OleHKe YUUTBIBAIOTCS
CJIEAYIOLINE KAYeCTBEHHBIE IIOKA3aTENN OTBETOB!
riyOnHa (COOTBETCTBUE N3YYEHHBIM TEOPETUYECKUM O0OOIIEHUSIM);

OCO3HaHHOCTb (COOTBETCTBHE TpeOyeMBIM B MPOrpaMMe YMEHHUSIM NPUMEHATH IOJNyYEHHYIO
uHpOpPMaLIHIO),

NOJIHOTA (COOTBETCTBHE 00BEMY MPOrpaMMbl U HHOpMALIUHN yieOHHKA).

IIpu OLlEHKE YUUTBIBAIOTCS YMCIO U XapaKkTep OMUOOK (CYyIIeCTBEHHBIE HITH HECY LIIECTBEHHBIE).
CymecTBeHHbIe OMMOKH CBS3aHbI C HENOCTATOYHOW IIyOMHOW M OCO3HAHHOCTBIO OTBETA
(HarmpuMep, YUEHHK HETIPABUIIbHO YKa3aJl OCHOBHBIE MTPU3HAKH MTOHITHH, ABJICHHH, XapaKTePHbIE



CBOWCTBA BELIECTB, HEMPABWILHO C(HOPMYJIUPOBAI 3aKOH, MPABUJIO U T.A. HJIHM YYEHHUK HE CMOT
NPUMEHHUTh TEOPETHYECKHE 3HAHUS Il OOBSCHEHMS M MPENCKA3aHUs SBJICHUH, YCTAaHOBICHUU
NPUYHHHO-CJIEICTBEHHBIX CBSI3€H, CPAaBHEHHS M KJIaCCU(UKALIUH SBJICHUH U T. I1.).
HecymiectBeHHbIe OIMOKH OMPENENsIFOTCS HEMOJIHOTOH oTBeTa (ymylleHHe U3 BHIA KaKOro-
00 HexapakTepHOro ¢akra NMPH OMHUCAHUM BEIeCTBa, mpouecca). K HUM MOXXHO OTHECTH
OTOBOPKH, OMHCKH, JOMYIIEHHBbIE MO HEBHUMATEIBHOCTH (Hampumep, Ha 2 u Oonee ypaBHEHHN
peakuuii B IOJJTHOM MOHHOM BHJE JomyIneHa 1 ommOka B 0003HAYeHNH 3apsiaa HOHA).
PesynbraTel  0OyueHHs TIPOBEPSIOTCS B MpPOLECCE YCTHBIX W MHUCBMEHHBIX OTBETOB
00yH4aroIuXCcsl, a TAKXKE MPH BBIOJHEHUH MU XUMHYECKOTO HKCIIEPUMEHTA.
Ouenka yCcTHOro oTBera

Ouenka «5»: OTBET NOJHBIN U NPaBUJIbHBIN HA OCHOBAHUU U3YyYE€HHBIX TEOPUH;
MaTepual M3JOXKEH B OINPENEIeHHOW JIOTHUECKOW TOCIEAOBATENIbHOCTH, JIUTEPATyPHBIM
SI3BIKOM; OTBET CAMOCTOSITEJIbHBIH.
Ouenka «4»: OTBET MOJHBIH W MpPaBUJIbHBIH Ha OCHOBAaHMM H3YUEHHBIX TEOpUH; MaTepual
U3JIOKEH B OMNpPENEICHHON JIOTMYECKOH MOCIeNOBAaTENIbHOCTH, MPU 3TOM JOMYINEHBI BE-TPU
HECYIECTBEHHbIE OITUOKH, UCTIPABJICHHBIC TIO TPEOOBAHHIO YUUTEIS.
Onenka «3»: OTBET MOJHBIA, HO MPU 3TOM [OMyINEHA CYLIECTBEHHAs OLIMOKAa WU OTBET
HETIOIHBIN, HECBS3HBIM.
Onenka «2»: mpu oTBeTe OOHAPY)KEHO HETIOHMMaHHEe OOYYaroLIUMCS OCHOBHOIO COAEPKaHUS
y4eOHOro Marepuaja WM AOMYLISHbl CYLIECTBEHHBbIE OIIMOKH, KOTOpblE OOy4aroIIWHCs He
MOYKET UCTIPABUTH NMPH HABOISAIINX BOMPOCAX YUUTEJIS.
Onenka «1»: OTCyTCTBHE OTBETA.

Ouenka nucbMeHHBIX padoT
Quyenka dsKcnepuMenmanbHuIx YMeHU:
OneHka CTaBUTCS HAa OCHOBAaHMHM HAONIOAEHHUs 3a OOYYarOIUMHUCS M MHUCBMEHHOTO OTYeTa 32
paborty.
Onenka «5»: paboTa BBINOJIHEHA TIOJHOCTBIO U MPABUIIBHO, CAENIAHbI MTPABHIIbHBIE HAOIOACHUS
U BBIBOZBI, SKCIIEPUMEHT OCYLIECTBJIEH IO IUIAHY C YYETOM TEXHHKH O€30MacHOCTU U MPaBHI
paboThl C BemecTBAaMH W OOOPYAOBAHUEM; MPOSIBIEHBI OPTaHU3ALMOHHO-TPYAOBBIE YMEHHS
(monnepKUBaOTC YUCTOTa padodero Mecra W MOPSAJOK Ha CTOJE, SKOHOMHO HCIOJB3YIOTCS
PEaKTUBBI).
Onenka «4»: paboTa BBINOJIHEHA PABUIIBHO, CAEJIaHbl TPABUIIbHBIE HAOIIOIEHHS 1 BBIBOJBI, HO
IIPU 3TOM SKCIIEPUMEHT MPOBEAECH HE MOJIHOCTHIO WIJIM JAOMYLIEHbI HECYLIECTBEHHBIE OMIMOKU B
paborte ¢ BelecTBaMu U 000PYJOBaHIEM
Onenka «3»: paboTa BBIOJIHEHA MPABHJIBHO HE MEHEEe 4YeM HAIOJIOBUHY WM JIOMyIIEeHA
CyLIECTBEHHasi OMMOKa B XOAE€ HKCIEPUMEHTa, B OOBSICHEHUH, B OpOpMIIEHUH pPadoThI, B
COONIOICHUH TPABUJI TEXHUKH Oe30MacHOCTH mpHu padoTe C BemecTBaMu W OOOpYIOBAaHUEM,
KOTOpasi UCTIPABIIACTCS 1O TPEOOBAHMIO YUUTEIS.
Ouenka «2»: gomymieHbl nBe (u Oojiee) CYLIECTBEHHBIE OIMMOKM B XOA€ SKCIEPUMEHTA, B
oObsicHeHUH, B OpOpMIICHHH PAaOOTHI, B COOJIIOIEHUU MPAaBWJI TEXHUKU O€30MacHOCTH MPHU
pabore ¢ BemecTBaMU U 0O0OPYIOBAHUEM, KOTOPbIE OOYHAIOIIUNACS HE MOXKET MCIPABUTh aske
10 TPEeOOBAHUIO YUHTEIS.
Onenka «l1»: pabora He BBINOJHEHA, y OOyHAIOIIErocs OTCYTCTBYIOT SKCIIEPHMEHTAJbHBIE
YMEHUSI.

Ouenka ymeHHii peliaTh YKCePpUMEHTAJIbHbIE 3a0a4H:
Ouenka «5»: miuaH penieHus COCTaBJIeH MPaBUIIbHO,
NPaBUJIBHO OCYIIECTBJICH MOAOOP XMMUYECKHX PEAKTHBOB U O0OPYIOBaHUS,
TIaHO TIOJIHOE OOBSICHEHNE U CIeTIaHbI BBIBOJBL
Ounenka «4»: TUIaH peIIeHUS COCTABJIEH IPAaBHJIBHO, MPAaBUJIBHO OCYIIECTBJIEH m0oaO0p
XUMHYECKHX PpEaKTHBOM M OOOpyZOBaHUsS, NPU OSTOM JONyIIEHO He Oojee IBYX
HECYIIECTBEHHBIX OLTHOOK B OOBSCHEHNN U BBIBOJAX.



Onenka «3»: TIUIaH peIIeHUS COCTABJIEH IPAaBHJIbHO, MPABUIBHO OCYIIECTBJIECH m0oAOOp
XUMHYECKHX PEaKTHUBOB U 000OpPYIOBaHMSA, HO JOIYIIEHa CYLIECTBEHHAs OIINOKa B OOBACHEHUH
U BBIBOJIAX.
Ouenka «2»: momyineHsl aBe (u Oojiee) OMMOKKM B TUIAHE PEIICHHs, B MOAOOPe XUMHYECKHIX
peakTUBOB M 000PYIOBaHUS, B OOBSICHEHHH U BBIBOJIAX.
Onenka «1»: 3amaua He pelieHa.

Ouenka ymeHHu#l peliaTh pacyeTHbIe 3aAa4H:
Onenka «5»: B JIOTHYECKOM pACCYy)KOCHHMM M pPELIEHHH HeT OMHMOOK, 3ajada pelieHa
paIMOHATBHBIM CIIOCOOOM.
Onenka «4»: B JJOTMYECKOM PACCY’KACHUU M PELISHHH HET CYIIECTBEHHBIX OIIMOOK, HO 3amaya
pelIeHa HepalioHAIbHBIM CIIOCOOOM HIIH AOMYLIEHO He OoJee IByX HECYIIECTBEHHBIX OIIHOOK.
Onenka «3»: B JIOTUYECKOM pAaCCY’>KIEHHH HET CYLIECTBEHHBIX OLIMOOK, HO JOMyIIEHA
CyLIECTBEHHAsI OIINOKAa B MATEMATUUYECKUX PacUeTax.
Onenka «2»: UMEIOTCSI CYIECTBEHHbIE OLTUOKH B JIOTHYECKOM PACCYKIEHUH U B PELICHUH.
Ouenka «1»: oTCcyTCTBHE OTBETA Ha 3a/laHUE.

OueHka nucbMEHHBIX KOHTPOJBHBIX PadoT:
Onenka «5»: OTBET NMOJHBIN U MPABUJIBHBIHN, BO3MOXKHA HECYIIIECTBEHHAsI OIIHOKA.
Onenka «4»: OTBET HETOJIHBIA WM JONYLIEHO He OoJee IBYX HECYINEeCTBEHHBIX OLTHOOK.
Onenka «3»: paboTa BBINOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JOMYyIIEHA OJHA CYIIECTBEHHAs
omnOKa U MPH 3TOM ABE-TPU HECYIIECTBEHHBIE.
Onenka «2»: paboTa BBIIOJIHEHA MEHBIIE YeM HAMOJOBHHY WM COIEPXKHUT HECKOJIBKO
CYLIECTBEHHBIX OIIHOOK.
Onenka «1»: pabota He BBITIOJIHEHA.

OueHka NUCBMEHHOT0 J0KJIAAA (CO001eHuUsT) 10 Teme

KoHTponbHBIE, CaMOCTOSITENIbHBIE M MPOBEPOUYHBbIE PA0OThI MOTYT MO YCMOTPEHHUIO YUHTEJS
OLICHUBATBCA B COOTBETCTBUH C pa3padOTaHHOW UM KpUTepHaibHOH OanbHOH mkamnoii. [llkana
JOJDKHA COTPOBOKAATHCS MEPEBOIOM B OTMETOYHBbIE Oajutel (0T «1» m0 «5») M MOKa3bIBaTh
YPOBHH yCBOEHHSI MPOrpaMMBbl (TTOHMKEHHBIH, HU3KHH, 0a30BbIM, MOBBILICHHBIH, BHICOKHI).
IIpn oOleHKEe BBINOJHEHUs ITUCHBMEHHOW KOHTPOJBHOH pPabOThl HEOOXOAMMO VYHTHIBATH
TpeboBaHUs eTMHOTO OporpaPuIecKoro peskuma.
OTMeTka 3a WTOrOBYKD KOHTPOJNBHYIO paboTy KOPPEKTHPYeT MPEALIeCTBYIOINUE IpU
BBICTABJIEHUU OTMETKHU 3a MOJYyTOAUE, IO,



