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[NHOACHUTEJIBHAA 3AITNCKA

CogepxaHue MPOrpaMMbl HAmMpaBlIeHO Ha (OPMUPOBAHHE ECTECTBEHHOHAYYHOW TI'PaMOTHOCTH
YVUAIIUXCA M OpPraHu3alMI0 W3Y4YeHUsT XHMHUM Ha JACSITEJbHOCTHOM OCHOBe. B Hell yuuThIBaroTCs
BO3MOXKHOCTH TpenMera B peanusanuu tpedoBanuii ®I'OC OOO K mIaHUpYyeMbIM JTUYHOCTHBIM M
METaNpPeMETHBIM pe3yJbTaTaM OOYYCHHS, a TaKXKEe MEXKIPEIMETHBIC CBSI3H €CTECCTBEHHOHAYYHBIX
y4eOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIET0 0Opa30BaHHUS.

OBIIAA XAPAKTEPUCTUKA YUEBHOI'O ITPEJIMETA «X1MUWS»

Bxman yuebHoro mnpemmera «XuUMHS» B JIOCTHD)KEHHE 1Ie€Jieil OCHOBHOro oOmiero oOpa3oBaHUs
00yCIIOBJIECH BO MHOTOM 3Ha4€HHEM XMUMHUYECKON HAayKd B MO3HAHUU 3aKOHOB MPHUPOJBI, B Pa3BUTUU
IPOM3BOIUTENBHBIX CHJI OOIIECTBA U CO3/IaHUH HOBOM 0a3bl MaTE€pUATbHOMN KYJIbTYpHI.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK paclpocTpaHuiia CBOE BIMSHUE Ha BCE 00JacTH
YEJIOBEYECKOr0 CYIIECTBOBAHMUSA, 3a/laja HOBOE BHUJEHHE MHpA, CTajda HEOTHEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KyJIbTYpbl, HEOOXOJUMBIM yCJIOBHEM KU3HU OOIIECTBA: 3HAHUE XHUMHH CIYXKHUT OCHOBOH JIJIst
(opMUpPOBaHHS MHUPOBO33PEHUSI YEJIOBEKA, €ro IMPEACTAaBICHUN O MaTepUalbHOM EIMHCTBE MHpA;
BaXXHYIO POJIb UTPAIOT (HOPMHUpPYEMble XUMUEH MPEICTaBICHHS O B3aUMOIIPEBPAILIEHUSX YHEPTUU U 00
HBOJIIOLIMY BEILECTB B MPUPOJIE; COBPEMEHHAsl XUMHUs HalpaBiieHa Ha peleHue T100anbHbIX MpodiIeM
YCTOMYHMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUYECKOW, MUIIEBOM M 3IKOJIOTUYECKOM
0€30MacHOCTH, TPOOIIEM 3/IPaBOOXPAHEHUS.

B ycnoBusx BO3pacTarollero 3Ha4€HUs XUMHUHM B KU3HU OOIIECTBA CYHIECTBEHHO IOBBICHUIIACH POJIb
XUMHYECKOro o0pa3oBaHus. B miaHe conuann3anuy OHO SBISETCS OJHUM U3 YCIOBUH (OPMUPOBAHUS
MHTEJIJIEKTA JINYHOCTU ¥ TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMEHHOMY UeJIOBEKY XMMHUYECKHE 3HAHUS HEOOXOIUMBI JUIsl TPUOOpPETeHHs OOIIEKYIbTYPHOTO
YPOBHS, IIO3BOJISIIOLIETO YBEPEHHO TPYAUTHCS B COLMYME U OTBETCTBEHHO Yy4YacTBOBAaTb B
MHOT0O0Opa3HOW JKHU3HH OOIIeCTBa, ANl OCO3HAHHUS BAXKHOCTH PAa3yMHOTO OTHOLICHHS K CBOEMY
3/I0pOBBIO U 3/I0POBBIO JAPYTUX, K OKpY)Kalolled MPUPOJHOU cpese, IJid TPaMOTHOTO MOBEACHUS IIPU
UCIIOJIb30BAaHUU PA3IMYHBIX MAaTEPHATIOB U XUMUYECKHUX BEIIECTB B MOBCEAHEBHON KHU3HU.

XuMuyeckoe 00pazoBaHuE B OCHOBHOM IIKOJIE SIBJIsIETCSl 0230BBIM IO OTHOLIEHHIO K CUCTEME OOIIEro
XMUMHUYEeCKOro oOpa3zoBaHus. [103TOMy Ha COOTBETCTBYIOIEM €MY YPOBHE OHO peaU3yeT MpHCYyIIue
o0uieMy XMMHYECKOMY OOpa30BaHMIO KJIIOYEBBIE IIEHHOCTH, KOTOpBIE OTpa)kaloT TOCYAApCTBEHHBIE,
OOIIeCTBEHHbIE U MHIMBUAYaAJIbHbIE MOTPEOHOCTH. DTUM ONpEAEsIeTCsl CYIIHOCTh OOIIeH cTpaTeruu
00yudeHus1, BOCIIUTAHUS U PA3BUTHSI 00YJaIOIINXCS CPEACTBAMU Y4€OHOTr0 NMpeaMeTa «XUMHU».

N3yuenne mnpeamera: 1) cmocoOCTByeT peanu3alii BO3MOKHOCTEH Ui CaMOPa3BUTHS |
dbopMHUpOBaHUS KYJIbTYPHI JTUYHOCTH, €€ 00IIel U (PyHKIIMOHATHHOM IPaMOTHOCTH; 2) BHOCHUT BKJIAJ]l B
(dopMHpOBaHNE MBIIUIEHUSI U TBOPUYECKHX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB UX CaMOCTOSTEIbHON
y4eOHOU N1eATENbHOCTH, SKCIIEPUMEHTAIBHBIX M MCCIEI0BAaTENbCKUX YMEHHM, HEOOXOIUMMBIX Kak
B TIOBCEIHEBHOW JXHM3HH, TaK U B MPOPECCHOHAIBHON NEeITeNbHOCTH; 3) 3HAKOMHT CO Creru(ukon
HAyYHOT'O MBIIIEHUS, 3aKJIaJ(bIBAET OCHOBBI LIEJIOCTHOTO B3IJIsS/Ia HA €IUHCTBO MPUPOJBI U YEIOBEKA,
SBJISIETCS OTBETCTBEHHBIM 3TAarloM B ()OPMUPOBAHUM €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH MOAPOCTKOB;
4) cmocoOCcTByeT (HOPMHUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSM, K
HpUpPOJIe, K YeJIOBEKY, BHOCUT CBOW BKJIa/l B 9KOJIOIMYECKOE 00pa30BaHKE MIKOJIHHUKOB.

Hazpannble HanpaBiieHUs! B 00y4eHUN XUMHUU 00€CTIeYMBAIOTCS CIIeU(UKON coiep KaHUsl TPEeMETa,
KOTODPBIM SIBIISIETCSl TEJaroruyecky aJalTHPOBAHHBIM OTpakeHHeM O0a30BOM HayKW XHMMHUH Ha
OTIPENICIIEHHOM 3Talle €€ pa3BUTHSA.

Kypc XxuMuM OCHOBHOM HIKOJIBI OPUEHTHPOBAH HA OCBOEHHE 00YYaIOLIMMHCS OCHOB HEOPTaHUYECKOi
XMUMHHU ¥ HEKOTOPBIX TIOHSATHIA U CBEJICHUI 00 OTACTHHBIX 00BEKTaX OPraHNYECKOW XHUMHUH.

CrpykTypa copepkanusi mpeamera coOpMUpOBaHAa Ha OCHOBE CUCTEMHOI0O MOJIX0/[a K €ro U3y4eHHIO.
CopepxaHue CKJIAIbIBACTCA U3 CUCTEMbl MOHSITUH O XMMHYECKOM 3JIEMEHTE M BELECTBE M CHCTEMBI
HNOHATUI O XMMHUYecKoi peakuumu. OOGe 3TH CHUCTEMBI CTPYKTYPHO OPTraHHM30BaHbl MO MPHHLUIY
MOCJIEI0BATEIbHOIO Pa3BUTUSl 3HAHUN HA OCHOBE TEOPETUYECKHX MPEICTaBICHUNH Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIPHOIO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HaHMs, ypoBHs [leproguueckoro 3akoHa
J. U. MenneneeBa kak OCHOBHOI'O 3aKOHA XMMHH, YUYE€HHsI O CTPOCHHMHM aTOMa U XMMHYECKOM CBSI3H,



NpEeCTaBICHUN 00 HIEKTPOJIMTHUECKON JUCCOLMAIMM BEIIECTB B pacTBOpax. TeopeTHuecKue 3HaHUS
paccMaTpUBAlOTCS Ha OCHOBE SMIMPUYECKU IOJIYYEHHBIX M OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCS
MOCJIEIOBATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BBINOJIHSS (DYHKIIMHM OOBSCHEHHUS U MIPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS ¥ BO3MOXKHOCTEN NMPAKTUYECKOTO IPUMEHEHMSI U TIOJyYEHHUS U3y4aeMbIX BEILECTB.

Takast opranuzanus copepkaHusi Kypca cliocoOCTBYET IPEACTAaBICHUI0 XUMUYECKOH COCTaBIISIOILEH
HaY4YHOI KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOI npupozbl. TeM caMmblM oOecrieunBaeTcst BO3MOXKHOCTb
¢dopmupoBaHus y 00y4JarOMIMXCs IEHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HaHUIO M METOJIaM TTO3HAHUS B
HayKke. BakHO Takke 3aMeTUTh, YTO OCBOEHHUE COJIEP)KaHUSA Kypca NPOUCXOAMUT C IPHUBJICYCHUEM
3HaHUN U3 paHee U3yYEHHBIX KypcoB: «Okpyxaromuii Mup», «buonorusd. 5—7 knaccsl» U «Pusnka. 7
KJIacC».

HEJIN U3YUEHUA YUEBHOI'O ITPEAMETA «XUMMWS»

K HampaBieHMIO NEpBOCTENIEHHONM 3HAYMMOCTH IpH pealu3aluud 00pa30BaTENbHBIX (DYHKIMIMA
npeamera «XUMHS» TPATUIMOHHO OTHOCAT (popMUpOBaHHE 3HAHMA OCHOB XMMHUYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTHUYECKOW AEATENbHOCTH YElIOBEKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOMU KYyJbTYpHhL. 3aJaua IpeaMeTa COCTOUT B (POPMUPOBAHUN CUCTEMbl XMMHUYECKUX
3HaHUN — BaXHEHIIMX (PAKTOB, MOHATUIH, 3aKOHOB M TEOPETHYECKUX IOJOKEHUH, JOCTYIHBIX
00001IeHNT MHPOBO33PEHUYECKOTO XapaKTepa, sS3bIKa HAyKH, 3HAHWH O HAyYHBIX METOJAX HM3Y4YCHUS
BEIECTB M XMMHUYECKHMX peakluil, a Takke B (OPMUPOBAHMM U Pa3BUTHM YMEHUH M CHOCOOOB
JESTEIbHOCTH, CBS3aHHBIX C I[UJJAHUPOBAaHUEM, HAONIOJIEHHEM U TPOBEACHUEM XUMHUYECKOIO
9KCHEPUMEHTa, COOJIIOJICHHEM IpaBWwil 0E30MaCHOr0 OOpalleHUsl C BELIECTBAMH B IIOBCEIHEBHOMN
YKU3HU.

Hapsiny ¢ aTuM nenu usyuyeHus mpeamera B IporpaMMe YTOYHEHBbl U CKOPPEKTHPOBAaHBI C Y4ETOM
HOBBIX IPUOPUTETOB B CHCTEME OCHOBHOTO oO0miero oOpaszoBanms. Ceromgns B oOpazoBaHHH 0c000
3HaYMMOM TpHU3HAETCS HANpPABIEHHOCTb OOyYEHUs Ha pa3BUTHE M CaMOpPa3BUTHE JIMYHOCTH,
(dopMupoBaHue €€ MHTEIJIEKTa U 001el KynbTypbl. OOydeHHe YMEHUIO YUYUThCA U MPOJOJIKATh CBOE
00pa3oBaHNE CaMOCTOSATENIBHO CTAHOBUTCS OIHOM U3 BaKHEHIINX (PYHKIMHA y4yeOHBIX IPEAMETOB.

B cBs3M ¢ 3TUM npu U3y4EeHUH MPEAMETAa B OCHOBHOM IIKOJIE JOMUHUPYIOILIEE 3HAUEHUE NPUOOpenn
TaKHe LENH, KaK:

(GbopMHpOBaHME  HMHTEJUIEKTYalbHO  pa3BUTOM  JUYHOCTH, TOTOBOM K €aMOOOpa30BaHMUIO,
COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pEIIeHHH, CIOCOOHOH amanTupoBaTbcs K OBICTPO
MEHSIOLIUMCS YCIOBUSM KU3HU;

HaIpaBJIEHHOCTh OOYYEHMsS Ha CHCTEMAaTHYEeCKOE IMPHUOOIIEHHE Yy4alluxcsi K CaMOCTOSITEIbHOMN
MIO3HABATENbHOM JeSTEIbHOCTH, HAYYHBIM METOIaM MO3HaHUs, (POPMHUPYIOLIUM MOTHBALIMIO U PAa3BUTHE
CIIOCOOHOCTEH K XUMUU,

o0ecreyeHrne yCIOBHH, CIOCOOCTBYIOIIUX NMPUOOPETEHUIO OO0YYAIOIIUMHUCS OIBbITa Pa3sHOOOPa3HOM
JeSITeIbHOCTH, TIO3HAHUS M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIN), UMEIOLINX
YHHUBEPCAIbHOE 3HAYECHHE JUISl PA3JIMYHBIX BUJIOB JIE€ATEIbHOCTH;

(¢bopMHpOBaHHE YMEHUH OOBSCHATH M OILICHHWBATH SIBJICHMSI OKPY)KAIOLIErO0 MHpa Ha OCHOBAHUU
3HAHWUU U OIIBITA, TOJYUYEHHBIX IPU U3YYEHUN XMWY,

(dbopMupoBaHUEe Yy 00y4aroUIMXCcs TYMaHUCTUYECKUX OTHOUICHHWH, TOHUMAaHUS LIEHHOCTH XUMHUYECKUX
3HaHUH 1715 BRIPAOOTKH SKOJIOTUYECKH 11€JeCO00Pa3HOro MOBEACHUS B OBITY U TPYAOBOU JESTEILHOCTH
B IIEJIIX COXPAHEHHUS CBOETO 370POBbs U OKPYXKaloIel MPUPOAHON CPEIbl;

pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO Ha OCHOBE
YCBOEHHsI OOIIEYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY mpodmis u
HaINpPaBJIEHHOCTH JaJIbHEHIIET0 00yUYEeHHUS.

W3yyenne mpenmera: 1) cmocoOCTByeT peanu3aliid BO3MOXKHOCTEH ISl CaMOPa3BHTHUS |
dbopMHUpOBaHUS KYJIbTYPBI JTUYHOCTH, €€ 00mel u (yHKIMOHATBLHON TPaMOTHOCTH; 2) BHOCHUT BKJIaJ B
¢dbopMHpOBaHUE MBIIUIEHUSI U TBOPYECKHX CHOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CaMOCTOSTEIbHOM
yu4eOHOU N1eATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIEIOBATEIbCKUX YMEHHH, HEOOXOIMMBIX Kak
B TIOBCEJHEBHOH >KM3HU, TaK U B MPOPECCHOHAIBHON JAEATEIBHOCTH; 3) 3HAKOMHUT CO CHEIU(PHKON
HAyYHOTO MBIIUIEHUS, 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO B3IJIsIIa Ha €JUHCTBO NMPUPOIBI U YEIIOBEKA,
SIBJISIETCSL OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOM IPaMOTHOCTH MOAPOCTKOB;



4) cnocoOCcTByeT (hOPMUPOBAHHIO IEHHOCTHOT'O OTHOIICHHUS K €CTECTBCHHO-HAYYHBIM 3HAHUSAM, K
IpUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJOTMYECKOE 00pa30BaHKUE HIKOJIbHUKOB.

MECTO YUYEBHOI'O INTPEAMETA «XUMUS» B YUEBHOM IIJIAHE

B cootBerctBun ¢ ®T'OC OOO xumus siBisieTcs 00s3aTeIbHBIM MPEMETOM Ha YPOBHE OCHOBHOTO
oOuiero oOpa3oBanus. JlaHHas mporpamma npenycMaTpuBaeT u3ydeHne XUMUHU Ha 0a30BOM YpPOBHE B 8§
Kj1acce B 00bEMe 68 uacoB 110 2 yaca B HeIelo, B 9 kiacce B 00b8Me 68 1acoB 1o 2 Jaca B HENEIIO.

COJAEPXAHUE YYEBEHOTI O ITPE/IMETA
8 KJ1acc

[lepBoHayaIbHBIE XUMUYECKHE TOHSATHS

[Ipenmer xumuu. Pose xuMuu B )Kn3HU yenoBeka. Tena u BemecTBa. @U3nUYeCKre CBOMCTBA BEILIECTB.
ArperatHoe coctosiHue BemecTB. [loHsATHE O MeToJaxX MO3HAHUS B XUMHUHU. XHMHS B CHCTEME HAYK.
UYucreie BemecTBa U cMecu. CriocoObl pa3/ieneHus: cMecei.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIeMEHTbl. CHUMBOJBI XMMHUYECKHX 3eMeHTOB. lIpocTeie u
CJIOKHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas ¢popmyna. BaleHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BenlecTB. OTHOcuTeNnbHas aromMHas Macca. OTHocuTenbHash MOJIEKYNsipHas macca. MaccoBast 107
XUMHYECKOT0 JIEMEHTAa B COCTUHEHUH.

dusznueckue U XUMUYECKUE SIBIICHUS. XUMHYECKash peakius W e€ MpU3HaKh. 3aKOH COXpaHEHUs
Macchl BeIIeCTB. XUMHUYeckue ypaBHeHMs. Kiaccudukanus XUMHYECKUX peakuuid (CoeAMHEHUs,
paslioKeHus1, 3aMEeIEHUsI, 0OMEHa).

XUMUYECKUI OJKCHEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW IMOCYAOW, C TpaBUIaMH pabOThl B
nabopaTopun W mpuéMamMu OOpalleHUs ¢ JIA0OPATOPHBIM OOOPYIOBAaHUEM; HM3YyYE€HHE U OIHUCAHHE
¢busznyecKux CBOWCTB OOpa3lOB HEOPraHUYECKHX BEIIECTB; HaOmoAeHHEe (U3HUECKUX (IJIaBICHUE
BOCKAa, TasHUE JIbJ]a, PaCTHUpPAHUE caxapa B CTYINKE, KUICHUE U KOHJCHCAIMS BOJbI) U XMMHYECKUX
(ropeHue cBeuu, MPOKAIMBAHME MEIHON MPOBOJOKH, B3aHMMOJCICTBHE MeNa C KHCIOTOW) SIBICHUU,
HAOJIIOJICHUE U OIMCAaHUE IMIPU3HAKOB MPOTEKaHMsI XMMMUYECKHUX peakuui (pas3jiokeHHe caxapa,
B3aMMOJICHICTBHE CEpPHOM KHUCIOTHI C XJIOpuAOoM Oapus, pasznoxeHue ruapokcuna menu(ll) mpu
HarpeBaHuM, B3auMoJIelCcTBHE *kene3a ¢ pacTBopoMm conu Meau(Il)); usyuenue crnocoOoB pasaeneHus
cMeceil (C TOMOIIbIO MarHuTa, (QUIBTPOBAHME, BBIMAPUBAHUE, IUCTWILISAIUS, Xpomartorpadus),
IIPOBEJICHNE OYMCTKH MMOBAapEHHOH COJIM; HAOJIO/IEHWE M OMHMCAHHME PE3yJbTaTOB IMPOBEJNEHUS OIBbITA,
WLUTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MAacChl; CO3/IaHUE MOJIENIel MOJIEKY (IIIapOCTEePKHEBBIX ).

Baxxneiiine npeacTaBuTENN HEOPraHMUECKUX BEILIECTB

Boznyx — cmecsk razos. CoctaB Bo3ayxa. Kucnopon — snemeHT u nmpoctoe BemiectBo. Haxoxnenue
KHUCTIOpOJla B TMpupoie, (PU3MYecKue U XHUMHUYECKHE CBOicTBa (peakuuu ropeHus). OKCHIBI.
[Ipumenenne xucmopoma. CriocoObl TONYYEHHS KHCIOpPOJAa B JIA0OPAaTOPUU W TMPOMBINIIICHHOCTH.
KpyroBopot kucnopona B mpupojie. O30H — ayuioTpornHas MoaupuKaIus KucIopoa.

TernoBoi 3 PexT XUMUIECKON peakIuu, TePMOXUMUIECKHUE YPAaBHEHUS, IK30- U IHIOTEPMUUYECKUE
peakiuu. ToOMMUBO: yroib M MeTaH. 3arps3HEHHE BO3[yXa, YCHUIECHUE MapHUKOBOro 3ddekra,
paspylieHre 030HOBOIO CIIOS.

Bonopon — »siemeHT u mpocTtoe BemiecTBo. HaxoxaeHue Bopopoaa B mpupoje, (GpU3NUECKue H
XUMHYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oayyeHus. KucioTs! u comu.

KonnyectBo BemectBa. Monbs. MonspHas Macca. 3akoH ABoraapo. MossipHbelii 00BEM Ta3oB.
Pacuérel mo XUMHUYECKUM YPABHEHUSIM.

®dusnyeckne cBoicTBa BoAbl. Boga kak pactBoputenb. PacTBopbl. HachlllieHHbIE M HEHACHIILIEHHBIE
pacTBopbl. PacTBopuMOCTh BemiecTB B Bojae. MaccoBasi J10Jisl BELIECTBA B PacTBOpE. XUMHUYECKUE
cBorcTBa BoAbl. OcHOBaHUA. Posib pacTBOPOB B NPHUPOJE M B KU3HM 4elnoBeka. KpyroBopor Boasl B
npupoje. 3arpsi3HeHHEe MPUPOIHBIX BoJA. OXpaHa U OUMCTKA IPUPOIAHBIX BOJ.

Knaccudpukanus  Heopranmdeckux  coeauHenuit.  Oxcuapl.  Knaccudukamus — OKCHIOB:
coyieoOpa3yrorre (OCHOBHBIE, KHUCIOTHBIE, amM(pOTepHBIE) M HecosieoOpasyronme. HomeHnkmarypa
OKCHJIOB (MEXAyHapoAHass W TpuBHalbHas). DuU3MYECKHME U XHUMHUYECKHE CBOWCTBA OKCHJIOB.
[Tomy4yenue okCuIoB.



OcnoBanust. Knaccudukaryst ocHOBaHMIA: IIENOYM M HEPAaCTBOpPHMbIE OCHOBaHHWs. HomeHkmaTypa
OCHOBaHWH (MEXIyHapoIHas W TpUBUAIbHAsA). DU3NUECKHE M XUMHUYECKHE CBOWCTBA OCHOBAaHMIA.
[Tonmydyenue ocCHOBaHUM.

Kucnorel. Knaccudukanus xucinor. HomeHkmarypa KUCIOT (MEXIyHApOJHAas W TPUBUAIbHASA).
Pu3nyecKue U XMMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MetaiuioB H. H. bekerosa. [Tonyuenue
KHCJIOT.

Comu. Howmenknatypa coisieid (MexAyHapoaHass W TpuBHalbHAs). DU3MUECKHE U XUMHUYECKHUE
cBoiicTBa cosell. [lonyuenue cosneil.

I'enernueckas cBsI3b MEX/1y KJIaCCaMU HEOPTaHUYECKUX COEIUHEHUM.

XHWMHUYECKUN 5SKCHEPUMEHT: KayeCTBEHHOE OIPEACIICHHE COACPKAHUA KHUCIOPOJa B BO3IYyXE;
NOJy4YeHHue, CcoOMpaHHWe, paclo3HaBaHWE W HW3YYEHHE CBOWCTB KHCIOpojAa;  HabrogeHue
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOJOM M YCJIOBUS BO3HMKHOBEHUS W IPEKpAIICHUS TOPEHUS
(moxkapa); O3HAaKOMJICHHE C OOpas3llaMH OKCHIOB W ONMWCAaHUE WX CBOKMCTB; MONYYCHHE, COOUpAHHE,
pacro3HaBaHME€ M HM3yY€HHUE CBOMICTB BOJOpoAa (FOpEHHUE); B3aMMOJCHCTBHE BOJOpPOJA C OKCHUIOM
Meau(Ill) (BO3MOXKHO  HMCHOJIB30BAaHWME BHUJIEOMATEPHANIOB); HAOJIOJEHHE OO0pas3IlOB  BEIIECTB
KOJIMYECTBOM | MoOJb; HCCIeIOBaHUE OCOOEGHHOCTEH PACTBOPEHUS BEUIECTB C  Pa3IUYHOU
pacTBOPUMOCTBIO; TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM J0JIEM PacTBOPEHHOIO
BEIIECTBA; B3aMMOJCHCTBHE BOJbl C METaulaMU (HATPUEM M KaiblieM) (BO3MOKHO HCIOJIb30BaHUE
BUJICOMATEpPHUAIIOB); ONPEJCIIEHUE pAacTBOPOB KHUCJIOT M IHIEJOoYed C IOMOUIbI0 HHJAWKATOPOB;
uccienoBanre o0pa3loB HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOJCHHE W3MEHEHUS
OKpPAaCKH MHJMKAaTOPOB B PACTBOPAX KUCIOT U ILeJ0Yel; n3ydenue Bzaumozeiicteus okcuaa meau(ll) c
pacTBOPOM CEpHOM KHUCJIOTHI, KHUCIOT C METaulaMHM, pPEaKkUuid HeUTpanu3aluu; I[OoIy4eHUe
HEpAaCTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOIO MeTajla JPYyrUM M3 pacTBOpa COJIM; pEIICHHE
SKCHEPUMEHTAIBHBIX 337a4 110 TeMe «BaxxHelme Ki1acchl HEOPraHUYECKUX COSAUHEHUIN».

[lepuonnueckuii 3akoH u llepuoguyeckas cucrema xumudeckux sneMeHtoB /l. 1. Menneneesa.
Crpoenue aToMOB. XuMHUUecKast CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU

[lepBble TONBITKM KiIacCUPHUKAIUU XUMUYECKMX 3JeMEHTOB. [loHsATHE O rpymnmax CXOJHBIX
9JIEMEHTOB (ILIEIOYHbIE M IIEJTOYHO3EMENIbHbIE METaJUlbl, TaJOreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIe 00pa3ytoT aM(pOTEepHbIE OKCHUJIBI U THAPOKCHUIBI.

[Iepnonnueckuit 3akoH. llepmogmueckas cucrema xumuyeckux diemeHtoB JI. M. Mennpeneesa.
Kopotkonepuonnas u JyimHHONEproaHas ¢popmsl [lepronnyeckoit cucteMbl XMMUYECKUX 3JIeMEHTOB /1.
N. Menneneea. [leproasl n rpynnel. @U3N4ECKUN CMBICI TOPSAIKOBOIO HOMEpa, HOMEPOB MEPHOJA U
TPYIIIBI DJIEMEHTA.

Crpoenune atoMoB. CocTaB aToMHBIX sifiep. M3oTomnbl. DnekTponsl. CTpoeHHe 3JeKTPOHHBIX 000JI04€K
atomoB mnepBbix 20 xumuueckux sneMeHToB Ilepuoauueckoir cucremsl J[. M. Menneneesa.
XapakTepucThKa XMMHYECKOrO 3JIEMEHTa IO ero mnojoxkeHuto B Ilepmonmueckon cucreme 1. U.
Menpeneesa.

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHMHUYECKUX DJJIEMEHTOB, METaUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TIpymnmaM M IepuoaaM. 3HadueHue Ilepmonmyeckoro 3akoHa u
[Ieproanyeckoi CUCTEMBI XUMHUYECKUX 3JIEMEHTOB JUIsl Pa3BUTHs HayKu U npakTtuku. /1. 1. Mennenees
— YYEHBIN U IPAKJAHUH.

Xumudaeckasi cBsi3b. KoBasieHTHast (MOJSIpHAsE W HEMOJIIPHAS) CBSA3h. DJIEKTPOOTPHIATEIIBHOCTH
XUMHYECKHX 3JIEMEHTOB. FloHHasI CBSI3b.

Crenenp okucineHus. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. llpomeccsl okucineHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUH HKCIEPUMEHT: U3y4eHUE 00pa3lioB BEIIECTB METANIOB M HEMETAIIJIOB; B3aMMO/ICHCTBHE
THAPOKCHAA IIMHKA C PAcCTBOpPAMU KHUCJIOT M IIEJo4Yel; MPOBEIEHUE OIBITOB, HWIUTIOCTPUPYIOLINX
IPUMEPbI OKUCIUTENFHO-BOCCTAHOBUTENBHBIX PEAKIMA (TOpEeHHE, PEaKIMH PA3I0KEHHI, COSAMHEHUS).

Me:xnpeaMeTHbIE CB3U

Peanusaruss MeXINpeaMETHBIX CBSI3€W NpPU HM3YYEHWH XMMHHM B 8 KJacce OCYIIECTBISAETCA 4epes
UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHbIX MOHATHH, TaK ¥ TOHATHH, SIBIISIOLIMXCS
CUCTEMHBIMU JJIs1 OTJIEJIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OOu1re ecTeCTBEHHO-HAYYHbIC TOHATHS: Hay4HBIH (aKT, rHIOTE3a, TEOPHs, 3aKOH, aHAIIU3, CUHTE3,
KJaccu(uKanus, NepuoAnYHOCTb, HAOIIOIEHUE, YKCIEPUMEHT, MOAEIMPOBAHNE, U3MEPEHHUE, MOJEb,
SIBIICHHE.

@dusmka: mMarepus, aToM, 3JEKTPOH, IMPOTOH, HEHTPOH, MOH, HYKJIHJ, M30TOIMbI, PaJAUOAKTHBHOCTD,
MOJIeKYJa, SJCKTPUYECKUN 3apsij, BELIeCTBO, TeNO, 00BEM, arperarHoe COCTOSHHE BEIECTBA, ras,
(Gu3nyeckre BeIUUMHBl, €IUHHUIIBI U3MEPEHUs, KOCMOC, TUIaHEThI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, apixanue, buocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpPabl, FTOPHBIE TOPO/BI, [10JI€3HbIE UCKONIAEeMble, TOIIUBO,
BOJIHBIE PECYPCBI.

COAEPXAHME YUYEBHOI'O ITPE/IMETA
9 KJ1acc

BemiecTBo 1 XuMuueckas peakius

Ilepnonnueckuit 3axoH. llepuommyeckas cucrema xumuyeckux siemeHtoB JI. M. Menpeneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB XMMHUYECKHMX 3JIEMEHTOB IEPBBIX TPEX
NEpUOJIOB, Kallus, KaJdblUd M WX COCJMHEHWH B COOTBETCTBHM C IIOJIO)KEHHEM DJIEMEHTOB B
[Tepuonuueckoil cuctemMe U CTPOEHHEM UX aTOMOB.

CrpoeHue BelecTBa: BHUIbl XUMHUYECKOM CBA3U. THIBI KPUCTAIMYECKUX PEUIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUMA KPUCTAJUINYECKOHN PEIIETKU 1 BUJJa XUMUUYECKOM CBSI3U.

Knaccupukanuss 1 HOMEHKJIaTypa HEOPTraHMYECKHX BEIIECTB (MEXAyHApoIHas W TPHUBHAJIbHAA).
XUMHUECKHE CBOMCTBA BEILECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIACCAM HEOPraHWYECKUX COEIUHEHUH,
TeHETHUYECKas CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccupukanuss XUMHUYECKMX peakUuil 10 pa3IMyHbIM [pHU3HAKaM (10 4YHCIy M COCTaBy
YYaCTBYIOUIMX B PEAKIMU BEUIECTB, MO TEIIOBOMY 3((deKTy, Mo M3MEHEHHUIO CTEIEeHEH OKMCIICHUS
XMMHUYECKHX 3JIEMEHTOB, [0 OOpaTUMOCTH, 10 y4YacTHUIO KaTajlu3aTopa). DK30- U 3HIOTEpPMHUYECKUE
pEaKIu, TePMOXUMHUYECKIE YPAaBHEHHS.

[Tonatue o ckopocTH XxMMHU4Yeckoi peakiuu. [Tonarue 06 0OpaTUMBIX U HEOOPATUMBIX XMMUYECKUX
peaknusix. [ToHsTHE O TOMOTEHHBIX U T€TEPOTEeHHBIX peaknusax. [IoHsITHe 0 XMMUYECKOM paBHOBECHH.
@DaKTOpBbI, BAUSIOIINE HA CKOPOCTh XUMHUECKON PeaKLUU U MOJIOKEHUE XUMUUECKOT0 PAaBHOBECHS.

OKHUCINTENFHO-BOCCTAHOBUTEIILHBIC peaKIuu, AJIEKTPOHHBIN Oananc OKHCITUTEIHLHO-
BOCCTaHOBUTENIbHON peakiuu. CoCTaBIeHHE YPAaBHEHUH OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN C
MCIIOJIb30BaHUEM METO/a 3JIEKTPOHHOro OanaHca.

Teopust STEKTPOTUTHUECKONW NUCCOIUAIMA. DIEKTPOIUTHI U HE- JEKTPOIUTHI. KaTHOHBI, aHWOHEI.
MexaHu3M JUCCOIMALMH BEIIECTB C Pa3IMYHBIMU BUAAMU XUMHUYECKON CBsA3H. CTeNeHb JUCCOIMALUY.
CuibHBIE U CJTa0bIe SJIEKTPOJIUTHI.

Peakiium unoHHOro oOMeHa. YcCJIOBHS TPOTEKAHUS peakuil HOHHOro OOMEHa, IIOJIHblE H
COKpalIEHHbIE MOHHBIE YypaBHEHHUs peakiui. CBolcTBa KHUCIOT, OCHOBAaHMH U CcOJe€ B CBeTe
npecTaBiIeHui 00 3JIEKTPOIUTUYECKON Jucconuanuy. KadecTBeHHble peakiuu Ha MOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

XUMHUECKUH  DKCIIEPHUMEHT:  O3HAKOMJIEHHE C  MOJAEISMHM  KPUCTAJUIMYECKUX  PEHIETOK
HEOpPraHMYECKUX BEIIECTB — METAUIOB W HeMeTalsioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(xJopuza HaTpusl); HCCIEAOBAHHE 3aBHCUMOCTH CKOPOCTH XHMHUYECKOM peakIUu OT BO3ICHCTBUS
pa3nuuHbIX  (AKTOPOB; HCCIEAOBAHHWE DBJIEKTPOIPOBOJHOCTH PAacTBOPOB  BEIIECTB, Ipoliecca
JIMCCOIMALMU KUCIIOT, IIeNo4eld U coiel (BO3MOXKHO HMCIIOJIb30BAaHHE BHUEOMATEPHAIOB); MIPOBEACHUE
OTIBITOB, WUTIOCTPUPYIOIIMUX MPU3HAKU MPOTEKAHUS peakirii MOHHOro oOMeHa (oOpa3oBaHHME Ocajka,
BBIJICIIEHUE Ta3a, OOpa30BaHHWE BOJBI); OIBITOB, HJUTIOCTPUPYIONIMX TPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIBHBIX pEAaKIMi (TOpeHHe, pEaKIMU pa3iokKeHUs, COCJUHEHHUs); paclio3HaBaHUE
HEOPraHMYECKUX  BEIIECTB C IOMOIIBI0  Ka4eCTBEHHBIX pEaKIWid Ha  HOHBI;  PEIICHHE
9KCHEPUMEHTAIbHBIX 3a/a4.

Hemeransl 1 UX coeluHEHUS

OOmass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHU
okucnenus. CtpoeHue M (HU3MUECKHE CBOMCTBA MPOCTHIX BELIECTB — TaJOr€HOB. XHUMHUYECKHE
CBOICTBa Ha mpuMepe XJiopa (B3aUMOJIEHCTBHE C MeETaUIaMH, HEMEeTaJlJlaMH, LIeJI0YaMu).



Xnoposogopon. CongHasg KMCII0Ta, XUMUYECKUE CBOWCTBA, MOJIyYeHHUE, IpUMeHeHue. JlelicTBue XJopa
U XJIOPOBOJIOPO/Ia HAa OPTaHU3M YesioBeka. BaxxHeilre XIopuasl M UX HaX0XKJIEHUE B IPUPO/IE.

OO6mas xapaktepuctuka aeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHbBIC
CTETIeHH OKUCJICHHUS.

Crpoenne u (pu3nyuecKkue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAAa U Cepbl. AJUIOTPOIIHBIC
Mo M(UKAIIMK KUCIOPOJa U cepbl. XUMHUECKHe cBoiicTBa cepbl. CepoBOIOpO, CTpoeHuEe, hru3nuecKkue
U XUMH4eckue cBoicTBa. OKCHIbl cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHIOB. CepHas KHCIOTa,
duznyeckne U XMMHYECKHe CBOMCTBA (OOIIME KaK MpEACTaBUTENs Kiacca KUCIOT U CHelu(pUUecKue).
XUMHUYECKUE PEeaKIiH, JISKAIIUEe B OCHOBE NMPOMBIIUIEHHOTO Crnoco0a MOJYYEeHUsI CEpPHOW KHCIOTHI
[Tpumenenue. Conu cepHON KUCIOTHI, KaueCTBEHHAas! peakius Ha cynb(ar-uoH. Haxoxenue cepol u e€
COCIMHEHUN B Ipupoje. XHMMHYECKOE 3arpsA3HEHUE OKpPYXKAlOLEHd Cpelbl COCAUHEHUSMH Cepbl
(KUCIIOTHBIE T0K/IU, 3aTPSA3HEHKE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPeJOTBPAIICHHUS.

OOmiast xapakTepucTHKa 3JIeMEeHTOB VA-Tpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIeHH OKUCJICHHUS.

A30T, pacmpocTpaHeHUE B MpHpoje, (PU3MYecKHe W XUMUYeckue cBoicTBa. KpyroBopor azorta B
npupone. AMMHAK, ero (U3HUecKHe U XUMHUYECKHE CBOICTBa, MoiiyueHue U mnpumeHeHue. Conu
aMMOHUS, UX (HU3NYECKHE M XUMHYECKHE CBOWCTBA, MpuMeHeHHne. KadecTBeHHast peakiys Ha HWOHBI
aMMOHHMs. A30THasg KHUCIIOTa, €€ MoiydeHue, (QuU3ndyeckue M XHUMHYECKHE CBOMCTBa (0OIIHME Kak
IpEJICTaBUTENs KJlacca KHUCIOT U crneuuduueckue). Vcnonp3oBaHWe HUTPATOB U COJEH aMMOHHS B
KayecTBe MHHEPAIbHBIX YAOOpEeHUN. XUMUYECKOE 3arpsi3HEHUE OKpYKalollel Cpelbl COeIUHEHUSIMU
a3oTa (KMCIIOTHBIE JI0KIH, 3arpsiI3HEHUE BO3/yXa, [TI0UYBbI U BOJOEMOB).

®ocdop, amnorponusie Moaudukamuu (ocdopa, Guznyeckue U XuMuyeckue cporcTBa. OKcua
docdopa(V) u pochoprast kuciiora, GU3NIECKHE U XMMHUIESCKHE CBOICTBA, MmoyrydeHue. Mcnoap3oBanue
docdaroB B kauecTBEe MUHEPAIbHBIX YAOOPEHUH.

Oo6mas xapakrepuctuka 37eMeHTOB [VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC
CTETICHH OKUCJICHHUS.

VYrnepos, auioTponHble MoIU(UKALMU, PACIPOCTPAHEHHUE B MPHUPOAE, PU3NUECKUE U XUMUYECKUE
cBoiictBa. Axcop6uus. Kpyrosopor yrinepoma B mpupone. OKkcuisl yriaepona, ux (uzndeckue M
XUMHYECKHE CBOWCTBA, JIEMCTBUE HA JKUBBIE OPraHU3MbI, MOJYyYEeHHE U MPUMEHEHHE. DKOJIOrMYecKue
npoOnembl, cBsi3aHHble ¢ okcujaoM yriepoaa(IV); rumoresza rno6aabHOrO MOTEMJIEHUS KIMMAaTa,
NapHUKOBBIA 3 ¢eKT. YroibHas KHUCIOTa U €€ COiM, UX (U3NYECKHe U XHUMHUYECKHE CBOMCTBA,
nojy4yeHue U npumeHenue. KadecTBeHHast peakuus Ha KapOoHaT-MOHBL. Mcnoiab3oBaHue KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIIIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasbHbIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAaX KaK O COEAMHEHUSX yriiepoja (MeTaH, 3TaH,
9THJIEH, alleTUJIeH, 3TaHOJ, TJUIEepPUH, YKCYCHas KucioTa). MX cocTaB M XMMHMUYECKOE CTpPOEHHE.
[TonsiTHE O OMOJOTMYECKH Ba)KHBIX BEILECTBAaX: JKUpax, OeNKax, YrieBoJAaX — M HUX POJIM B JKU3HU
yesioBeka. MarepuallbHOE €IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usnueckue M XHMHUYECKUE CBOWCTBA, MOJy4deHHE W IpuMeHeHue. CoeluHeHUs
KpemHus B mpupoje. OOmme mnpencraBieHus o6 okcuzae kpemHus(IV) m kpemHHMeBO# Kuciore.
Cunukatel, UX HCIOJIb30BaHHWE B OBITY, MEIWLIMHE, MPOMBIIUIEHHOCTH. BaxxHeilline cTpouTenbHbIe
MaTepHalbl: KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, kese300eToH. [Ipobiaembl 6e30macHOTo HCIOIb30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

XUMHUYECKUH SKCIIEPUMEHT: H3y4eHHE O0O0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOMN
KUCJIOTBI; TPOBEJCHHE KAueCTBEHHBIX PEAKIMHA Ha XJIOPUI-UOHBI W HAOIIOJEHHE TPH3HAKOB HX
MPOTEKAHUS; OMBITHI, OTpaxaromue GU3NIECKue U XUMUYECKHUE CBOMCTBA rajlOr€HOB M UX COEIMHEHUN
(BO3MO’KHO HCIIOJIb30BAaHHE BHIEOMATEPUANIOB); O3HAKOMIIEHHE C 00pa3liaMu XJIOPUI0B (TATIOT€HUIOB);
03HAaKOMJIEHHE ¢ 00pa3liaMu cepbl U €€ COeIMHEHUSIMU (BO3MOYKHO HCITOJIb30BAHNUE BHIE€OMATEPUANIOB);
HaOJroieHne rmporecca oOyrJIMBaHUS caxapa IMoJ JAeHCTBHEM KOHIICHTPUPOBAHHOW CEpHON KHUCIOTHI,
U3Yy4YEeHHE XMMHUYECKHX CBOICTB pa30aBieHHOW CEpHON KHCIOTHI, IPOBEACHUE KaueCTBEHHOW peakuuu
Ha Cynb(aT-uoH U HaOJIIOJJeHNEe NPU3HaKa e€ MPOTEeKaHUs; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOWCTBAMHU
asorta, hochopa u uX COeTMHEHUH (BO3MOXKHO HUCIIOIh30BaHUE BUACOMATEPHAJIOB), 00pa3iiaMu a30THBIX
u ¢pochopHBIX ynoOpeHuit; mojaydyeHue, cooupanue, pacro3HaBaHUWE M M3Y4YEHHE CBOWCTB aMMHAKa,



MPOBEJICHNE KAYeCTBEHHBIX peakluid Ha WOH aMMOHUS U (ocdaT-HOH M H3yUdeHUE TPHU3HAKOB X
MPOTEKAHUs, B3aUMOJCHCTBHE KOHIICHTPUPOBAHHOW a30THOM KHCJIOTHI C Meablo  (BO3MOXKHO
UCTIOJIb30BaHUE BHUICOMATEPUANIOB); U3yYCHUE MOJIENIeH KPUCTAUTMYECKUX PEIETOK anmasa, rpadura,
¢bymiepeHa; 03HAKOMIICHHE C TPOIECCOM aICOPOIUU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIIIEM
U YCTpOWCTBOM TMpPOTHBOTa3a; TIOJXy4YeHHEe, CcOOMpaHue, paclo3HaBaHME U M3yYCHHE CBOWCTB
YIJIEKUCIIOrO Ta3a; MpOBEACHHE KaueCTBEHHBIX PeaKlMi Ha KapOOHAT- M CUJIMKAT-MOHBI U HU3Y4YCHHE
IPU3HAKOB MX IPOTEKaHUs; 03HAKOMJIEHHE C MPOAYKLMEH CUJIMKATHON MPOMBIIUIEHHOCTH; PEILIECHUE
SKCHEPUMEHTAIBHBIX 3a/]a4 110 TeMe «BaxxHelmme HeMeTaibl U UX COSAUHEHUSD.

Mertaibl 1 UX COEUHEHUS

OO0miasi XxapakTepUCTHKAa XMMHYECKUX DJIEMEHTOB — METaJUIOB HAa OCHOBAHWU HUX IOJOXKEHHUS B
[Tepuoanueckoii cucrteme xumuyeckux sinementoB Jl. V1. MengeneeBa u crpoenusi atomoB. CtpoeHue
MeTauioB. Meraunyeckas CBsA3b U METAUIMYECKass KPUCTAIMYECKAs PEIIETKA. DIEKTPOXUMHYECKUI
psaa HampspkeHHH MetaiioB. Pu3nyeckue W XUMHYECKHE CBOMCTBa MeTaiwioB. OOmme crocoObl
nojryueHus: MetayyioB. [loHsATHE O KOPPO3UK METANIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
CrnaBel (CTalb, YyT'yH, TIOPATIOMUHIN, OpOH3a) M X IPUMEHEHHE B OBITY U IPOMBIIIJICHHOCTH.

[[lenounble MeTauibl: MoJokeHue B llepumoamyeckoil cucreme XUMUYECKUX diaeMmeHTtoB [l .
MenzeneeBa; CTpO€HHE UX aTOMOB; HaX0XKJIeHUE B npupoje. Pu3ndeckrue 1 XMMHUYECKHE CBOWCTBa (Ha
npuMmepe HaTpus U Kaius). OKCUIbI U THAPOKCUABI HATPUS U Kaius. [[puMeHeHe men0YHbIX METaIOB
Y UX COCOUHEHMUII.

[IlenouyHO3eMeNbHBIE METAUIBl MarHuid M KalblLMil: nosoxxeHue B Ilepuonnueckoin cucreme
xumudeckux anemeHtoB JI. WM. MeHneneeBa; CTpPOCHHME HMX aTOMOB; HAXOXIEHHUE B IPHUPOJE.
Ou3nyecKkue U XMMHUYECKHE CBOWCTBA MarHus W Kaibliusg. BakHeiline coequHEHHsS KaubIus (OKCHI,
TUAPOKCHU, coiin). KECTKOCT BOJIbI U CLIOCOOBI €€ YCTpaHEHHUSI.

Amomunuii: nonoxenue B [lepuoanueckoil cucreme xummuueckux snemeHtoB [[. M. Menneneesa;
CTPOCHHE aTOMa; HaxXOXJAeHuWe B mnpupoje. Puznyeckue M XUMHUYECKHUE CBOWCTBA aIFOMHHMSL.
AMdoTepHbIe CBONCTBA OKCUAA U THUIPOKCH]IA AITFOMUHHSL.

Keneszo: nmonoxenune B llepuogmyeckoi cucreMe xumuueckux saeMeHToB [I. M. Menneneesa;
CTPOCHHE aTOMa; HAaXOXKJAeHUE B mnpupone. Pusndeckrue U XMMHYECKHE CBOWCTBa kene3a. OKCHIpL,
ruapokcuabl u conu xkenesa(ll) u sxenesa(Ill), ux cocras, cBoHCTBA U MOTYUYEHHE.

XUMUYECKUI SKCIEPUMEHT: O3HAKOMJIEHHE ¢ oOpa3laMyd METaJJIOB U CIUIABOB, UX (PU3HMYECKUMHU
CBOWCTBAMM;  H3y4€HHE  pPE3yJbTaTOB  KOPPO3MHM  METaIOB  (BO3MOXXHO  HCIHOJb30BaHUE
BUJICOMaTEpHUAIOB), OCOOEHHOCTEN B3aMMOJECHCTBUS OKCHJAA KaJlbLUs W HATpUs C BOJOW (BO3MOXKHO
UCIIOJIb30BaHUE BUIEOMATEPHAJIOB); UCCIIEOBAaHUE CBOWCTB KECTKOM BOABI; MpoLlecca TOPEHUS JKeme3a
B KHCJIOpOJie (BO3MOXKHO HCIIOJIb30BAaHME BHUJEOMATEPHUAIIOB); MPU3HAKOB MPOTEKAaHUs KAYECTBEHHBIX
peakiuii Ha WOHBI (MarHus, Kaubliusg, amoMmuHus, IuHKa, skene3a(ll) u xemesa(Ill), memu(Il));
HaOJIIOJIEHUE U OINKCaHUE IPOILIECCOB OKpAIIMBaHMS IJJAMEHM WOHAMM HATpUs, KalMus W KaJlbLUs
(BO3MOKHO HCIIOJIb30BaHME BHJEOMAaTEpHAliOB); HCCleAOBaHHE aM(OTEpPHBIX CBONCTB THAPOKCHIA
AIIOMHUHUS ¥ TUAPOKCHA [IMHKA; PEellIeHUe IKCIEPUMEHTAIbHbIX 3a/1a4 10 TeMe «BakHele MeTasuibl
U UX COCIUHEHUS».

XHUMHS U OKpYy’Karolias cpena

HoBele MaTepuansl n TexHonoruu. BemiecTBa M marepuanbl B IOBCEJIHEBHOHM JKU3HM 4YEJIOBEKA.
Xumus U 310poBhe. be3omacHoe WCIOIb30BaHUE BEIIECTB M XMMHUYECKUX peaknuii B ObiTy. IlepBas
IOMOIIb IPU XUMHUYECKHX O0XOrax H OTpaBiIeHMSIX. OCHOBBI DJKOJIOIMYECKOH TI'PaMOTHOCTH.
XUMHUECKOE 3arpsA3HEHUE OKpYXKarolled cpeabl (MpelesnbHas JONyCTUMas KOHIEHTpAalus BEIIeCTB —
[TAK). Ponb XxuMuu B perieHnH SKOJIOTMUECKUX IpooIem.

[IpupoaHble HWCTOYHUKUA YTIIEBOAOPOJAOB (yroib, MPUPOAHBIA Ta3, He(Th), MPOAYKTHl HUX
nepepadoTKH, UX POJIb B OBITY U MPOMBIIIJIEHHOCTH.

XUMUYECKUI OSKCIIEPUMEHT: H3y4YeHHe oOoOpa3loB MaTepuajoB (CTEKJIO, CIUIaBbl METAJJIOB,
MOJIMMEPHBIE MaTEPHUAIIbI).

MexnpeaMeTHbIE CBA3U

Peanuzanus MeXNnpeaMETHBIX CBSI3€H IPU M3YyYEHUH XMMHUHU B 9 Kilacce OCYILIECTBIISIETCS 4Epe3
UCIIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATUH, TaK U MOHATHH, SBISIOMIUXCS



CHUCTEMHBIMH JUI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT0 IUKIA. Peanu3anus MeXnpeaMeTHbIX
CBs3eM MNpH H3YYEHUM XUMHMHM B 9 KJacce OCYILECTBIJIAETCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX
€CTeCTBEHHO-HAYYHBIX TOHSATHHA, TaK M TOHATHH, SBISIOIIMXCS CUCTEMHBIMH JJISI  OTJIEJBHBIX
IPEIMETOB €CTECTBEHHO-HAyYHOI'O LIUKJIA.

OO1w1re ecTeCTBEHHO-HAaY4HbIE MOHATHS: HAy4HBIH (DakT, TMIIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3,
KJaccu(uKkanus, MNepuoANYHOCTb, HAOIIOEHUE, YKCIEPUMEHT, MOAEIUPOBAHNE, U3MEPEHHUE, MOJEIb,
SIBIICHHE, TAPHUKOBBIN 3(h(HEKT, TEXHOIOT U, MaTEPUAIIBI.

®dusmka: marepus, aToM, 3JEKTPOH, IPOTOH, HEHTPOH, MOH, HYKJIMJ, M30TOIbI, PaJlOAKTUBHOCTS,
MOJICKYJ1a, DJIEKTPUYECKHH 3apsii, NPOBOAHMKH, TOIYIPOBOIHHUKH, IMAJICKTPUKH, (DOTORIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperaTHOe COCTOSHUE BEIECTBAa, Tra3, pacTBOP, pPacTBOPUMOCTb,
KpUCTAJNTMYECKass pPemETka, CIUIaBbl, (U3NYECKUE BEIMYMHBI, €IUHHIBI HW3MEPEHHUs, KOCMUYECKOE
IPOCTPAHCTBO, IUIaHETHI, 3BE371b1, CONHLIE.

buonorusi:  ¢ortocunre3, apixanume, Ouocdepa, HSKOcUCTeMa, MUHEpAIbHbIE  YyIOOpeHUs,
MHKPO3JIEMEHTBI, MAaKPOJIEMEHTBI, TUTATEJIbHbIEC BEIIECTBA.

I'eorpadus: atmocdepa, rugpocdepa, MUHEpPaIIbL, FTOPHBIE TOPO/IbI, [10JI€3HbIE UCKOMIAEMblE, TOIIIUBO,
BOJIHBIE PECYPCBI.

[TNIAHUPYEMBIE OBPA30BATEJIBHBIE PE3VYJIBTATBI
8 kiacc

W3yuenne xumuu B 8 Kiacce HampaBlIeHO Ha JIOCTIKCHHE OOYYaIONIMMHUCS JMYHOCTHBIX,

METaIPEeIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHMSI YU€OHOI 0 IpeiMeTa.
JIMYHOCTHBLIE PE3YJIbTATHI

JINYHOCTHBIE pe3yJbTaThl OCBOCHHUS IPOTrpaMMbl OCHOBHOTO OOILIEro oOpa3oBaHUs JOCTHTAIOTCS B
XoJie OOy4eHUs XMMUU B €IWHCTBE Y4YeOHOW W BOCIHTATENBHOW aAedTenbHOCTH OpraHu3anuud B
COOTBETCTBUM C TPAJULMOHHBIMH POCCHUMCKMMHU COLMOKYJIbTYPHBIMM M JTyXOBHO-HPAaBCTBEHHBIMHU
[IEHHOCTSIMH, IPUHATHIMU B OOILECTBE MPAaBMIIAMU U HOPMaMH MOBEJICHHS M CIIOCOOCTBYIOT IpoIieccamMm
CaMOIIO3HAHUs, CAMOPA3BUTHS U COLMAIN3ALIUN 00YJarOLINXCS.

JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCIIE B YACTH:

[TaTproTH4eCcKOro BOCIIMTAaHUS

1) [EHHOCTHOTO OTHOIICHHWS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAayYHOMY
HaCJIe/INI0, TOHUMaHMs 3HAUE€HUs] XUMUYECKOI HayKH B )KU3HU COBPEMEHHOT'0 O0IECTBa, CIOCOOHOCTH
BJIAJIETh JIOCTOBEPHOW HHQOpMAIMel O TNepeAoBbIX JOCTH)KEHHUAX W OTKPBITUAX MHUPOBOH U
OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpOHCTBE MUpPA U OOIIECTBA;

I'parx1aHCKOTrO BOCIIUTAHUS

2) MpeICTaBICHUS] O COLMAIBHBIX HOPMaX U MPaBUWIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, Yy4eOHO-UCCIIe10BaTEeIbCKOM,
TBOPYECKOH M APYruX BUAAX NIESATEIHHOCTH; TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOW AEATEIbHOCTH
OpU BBINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3aJay, BBIMOJIHEHUH XHUMHYECKHX 3KCIIEPHUMEHTOB,
CO3/IaHUM YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMONOHMMAHHIO M B3aMMOIIOMOIIM B TPOIIECCE ITOM
y4eOHOI JesITeIbHOCTH; TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHME M IMOCTYNKH CBOMX TOBAapHILEH C
MIO3HIIMY HPABCTBEHHBIX M ITPABOBBIX HOPM C YIETOM OCO3HAHHMS MOCIIEICTBHH MTOCTYIIKOB;

LleHHOCTH HAYYHOTO MMO3HAHUS

3) MHUPOBO33PEHUYECCKHUX MPEICTABICHUN O BEIIECTBE M XMMHUYCECKON PEaKIUH, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKH U COCTABJISIIOIMX OCHOBY JUIsSi MOHUMAHUS CYIIHOCTH HAY4YHOM
KapTUHBI MUpA; MPEJICTaBIECHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aMMOCBSI3SX
YeNoBeKa ¢ MPUPOIHON CpeIoi, O PO XUMHUH B IO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

4) TO3HaBaTeNbHBIX MOTHBOB, HAINPAaBICHHBIX Ha TMOJYyYEHHWE HOBBIX 3HAHUH TI0 XUMHHU,
HEOOXOIUMBIX TSI O0BSICHEHUS HAOTI0JaEMBIX MTPOIIECCOB U SIBICHUIA;

5) mo3HaBaTeNbHOH, HHMDOPMAIMOHHON W YHMTATEIbCKOH KYJIbTYPhl, B TOM 4YHCJEC HaBBIKOB
CaMOCTOSITENIbHOW  paboThl ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOM JUTEpaTypoi, JOCTYHHBIMHU
TEXHUYECKUMH CpeJCTBaMHU HH()OPMAIIIOHHBIX TEXHOJIOTHIA;



6) uHTepeca K OOYYCHHIO W TIO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
€caM000pa3oBaHUIO, TMPOEKTHOW M UCCIEOBATEIbCKON JEATENbHOCTH, K OCO3HAaHHOMY BBIOODY
HANpaBJICHHOCTH M YPOBHS 00y4EHUS B abHEHIIEM;

DopMUPOBaHUS KYJIBTYPHI 3/I0POBbsI

7) OCO3HaHMS IECHHOCTH JXH3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3JI0POBBIO, YCTAaHOBKM Ha
3JIOpOBBIM 00pa3 *KU3HU, OCO3HAHUS MOCJIEICTBUNA U HENPUSATUS BPEIHBIX MPUBBIYEK (yHOTpeOieHus
QJIKOTOJII, HApKOTHUKOB, KYPEHHUs), HEOOXOJMMOCTH COOJIOAECHUs TpaBWil O€30MacHOCTH  TpHU
oOpallleHuU ¢ XUMUYECKIMMH BEILIECTBAMU B OBITY U peabHOU KU3HU;

TpynoBoro Bocnuranus

8) uHTepeca K MPaKTUYECKOMY M3YYCHHUIO MPOPECcCHil U Tpyaa pa3IudHOrO Poja, yBaXeHUE K TPYAY
U pe3yJibTaTaM TPYAOBOMW J€ATEIbHOCTH, B TOM YMCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUM 11O
XUMHH, OCO3HAHHOTO BbIOOpAa WMHIUBUAYAIbHOW TPACKTOPHH IMPOJOJDKEHHS OOpa3oBaHUS C Yy4ETOM
JUYHOCTHBIX HMHTEPECOB M CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH;
yCIEmHOM MpopeCcCHOHANBHON JEATENIbBHOCTH M Pa3BUTHUA HEOOXOIMMBIX YMEHH; TOTOBHOCTb
aJlanTUpOBaThes B MpoheccnoHalbHOM cpene;

DKOJIOrM4€CKOro BOCIIUTAHUS

9) ’KOJIOrHYECKH 1eJIECO00PA3HOr0 OTHOIICHHSI K TIPUPOJIC KAK UCTOUHHMKY KH3HU Ha 3eMIle, OCHOBE
e CyIIeCTBOBaHMSI, TOHUMAHUS [IEHHOCTU 3/I0POBOT0O M 0€30MacHOro o0pasza »KU3HU, OTBETCTBEHHOTO
OTHOWIEHHUSI K COOCTBEHHOMY (U3NYECKOMY M TICHXMYECKOMY 3J0POBBIO, OCO3HAHHS IIEHHOCTH
coOnrofeHusi mpaBuil Oe30MacHOro MOBeAEHUS HpuU paboTe C BElIeCTBAMHU, a TAaKKE B CHUTYAIlHX,
YIPOXKAIOLIUX 3/10POBBIO U KU3HU JIOJIEH;

10) crmocoOHOCTH TPUMEHSATHh 3HAHMSA, MOJyYaeMble MPU HM3YYCHHUH XHMHH, U pPEIICHHS 3a/ad,
CBA3AHHBIX C OKPYKAIOLIEW IPUPOJHOM CpENOM, IOBBIIICHUS YPOBHS SKOJOTMYECKOW KYJIBTYPBI,
OCO3HaHHUA TI00ATBHOTO XapakTepa 3KOJOTHYECKHX MPOOJIeM U MyTel UX pEelIeHUs MOCPEICTBOM
METO/IOB XMMUU;

11) SKOJOrMYEeCKOro MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCS KM B  ITO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMAIBHON MTPAKTHKE.

METAIIPEJMETHBIE PE3VYJIbTATHI

B cocraBe MeTanpeMeTHBIX pe3ysIbTaTOB BBACIAIOT 3HAUUMBbIE /U1 (POPMUPOBAHUS MUPOBO33PEHUS
oOlIeHayYHbIE MOHATHUS (3aKOH, TEOPHs, PUHIIUII, TUTIOTE3a, (haKT, CUCTEMa, MPOIlecC, IKCIEPUMEHT U
Jp.), KOTOpBIE HCIOIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMEeTax U MO3BOJISIIOT HAa OCHOBE
3HaHUWA M3 ITUX TpeaMeToB (OPMHUPOBATH MPEACTABICHUE O ILIETOCTHON Hay4yHOW KapTWHE MUpa, U
YHUBEpCaIbHbIC y4eOHbIE JEUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHBIC, PETYISITUBHBIE), KOTOPHIE
obecrieunBarOT (GOPMUPOBAHUE TOTOBHOCTH K CAaMOCTOSITEIHHOMY IJIAHUPOBAHHUIO U OCYILECTBICHHUIO
yueOHOU NeSTEIbHOCTH.

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS 00pa30BaTENIbHOM MpOTrpamMMbl MO XHMHUHU OTPAXKaroT
OBJIQJICHHE YHUBEPCAJIbHBIMHU MIO3HABATEIbHBIMU ACHUCTBUSMHU, B TOM YHCIIE:

ba30oBbIMM JIOTHYECKUMU JEHCTBUSIMHU

1) yMeHHEeM HCMOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIIICHUS MPH OCBOCHHUHM 3HAHHIA: PACKPHIBATH
CMBICJI XMUMHYECKUX TOHSTHH (BBIIENATh MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIMBATh B3aUMOCBS3b
C JPYTUMHU TOHSTHUSIMH), UCTIOJIH30BaTh TOHATUS Ui OOBSICHEHUS OTACIbHBIX ()AaKTOB U SBJICHHIA,
BBIOMPATh OCHOBAHUS U KPUTEPHUH TSI KJIacCU(PUKAIINA XUMHUECKUX BEIIECTB M XMMUYCCKUX PEaKIIHA;
YCTaHABIMBATh MPUYUHHO-CICICTBEHHBIC CBS3M MEXAY OOBEKTaMH W3Y4YCHHs; CTPOUTH JIOTHYECKHE
paccyxJieHus (MHAYKTUBHbIE, 1€TYKTUBHBIC, 110 aHAJIOTHH); 1€T1aTh BHIBOBI U 3aKIIOUYEHUS;

2) yMeHHEM TMPHMEHATh B IPOIECCe IMO3HAHUS MOHATHS (IpeAMETHbIE W MeTalpeAMeTHBIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOIb3yeMble B XUMHUHU, MPeoOpa3oBbIBaTh MIHPOKO
MpUMEHSEMbIE B XHMHH MOJICIbHBIC TMPEJACTaBICHUS — XHUMHYECKHH 3HAK (CHMMBOJI DJIEMEHTA),
XuMH4Yeckas GpopMmysa u ypaBHEHHE XUMUYECKOW PEaKIUu — MPH PEHICHUH Y4eOHO-TTO3HABATEIbHBIX
3a/a4; ¢ y4€TOM HTHX MOJENbHBIX MPEACTAaBICHUN BBISBIATH M XapaKT€PU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3y9aeMbIX OOBEKTOB — XWMHUYECKUX BEIIECTB MU XUMUYECKUX PEaKIIMii; BBIABIATH OOIIKE
3aKOHOMEPHOCTH, NPUYMHHO-CIIEACTBEHHbIE CBS3M M IPOTUBOPEUYUS B H3YYaeMbIX IIpoleccax M
SIBACHUSX; MpEeAJiaraTh KPUTEPUU ISl BBISBICHUS 3THX 3aKOHOMEPHOCTEW M MPOTUBOPEUMIA;



CaMOCTOSITENIFHO BBIOMpATh CIOCOO perieHus: yuyeOHOW 3ajauu (CpaBHHMBATh HECKOJBKO BApHAHTOB
peleHus, BBIOupaTs Hanbosee NOAXOAAINHA ¢ Y4ETOM CaMOCTOSATENIBHO BbIIEICHHBIX KPUTEPUEB);
ba3oBbIMU HCCIIEI0BATENBCKUMU IEHCTBUSIMA

3) yMeHHEM HCIIOJIb30BaTh MOCTABICHHBIC BOIPOCHI B KaYECTBE MHCTPYMEHTA IO3HAHUS, & TAKKE B
KayecTBE OCHOBBI Ui (POPMHUPOBAHUS THIIOTE3bl IO MPOBEPKE NPABMIBHOCTU BBICKa3bIBAEMBIX
CY)XJICHUM;

4) npuoOpeTeHHuEe OmnbiTa [0 IUIAHWPOBAHUIO, OPraHM3alid M [POBEICHUIO YYCHUYECKUX
SKCHEPUMEHTOB: yMEHHE HaOJroAaTh 3a XOJOM IIPOLEecca, CaMOCTOATENBHO IPOTHO3MPOBATH €0
pe3yabTar, (HopMyaHMpoBaTh OO0OOMIEHHS ¥ BBIBOABI IO pe3yjlbTaTaM NPOBENEHHOTO OIbITA,
UCCIIEIOBaHMsl, COCTABIIATh OTYET O MPOJAETIAaHHOM padore;

Pabotoii ¢ napopmanueit

5) ymeHueM BbIOMpaTh, aHAIU3UPOBATh W WHTEPHIPETUPOBATH MH(POPMALUIO PA3IUYHBIX BHIOB U
dopM TmpencTaBleHHs, MNOIYYaeMyI0 W3 pa3HbIX HCTOYHHMKOB (HAy4HO-TIOMYJSIpHAs JIUTEpaTypa
XMMHUYECKOIO COJEpXkaHMs, CIpaBOYHble NocoOus, pecypchl MHTepHeTa); KPUTUYECKH OLICHUBATh
IPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

6) yMEHHEM NPUMEHSATH Pa3JIMYHBbIC METOJBI M 3alpOChl TPHU IMOUCKE M OTOOpE HMHPOPMAIMH H
COOTBETCTBYIOIINX JTaHHBIX, HEOOXOIMMBIX IS BHITOJHEHHUS YI€OHBIX M TIO3HABATEILHBIX 33a7a4 OIpe-
NenéHHOro  TUMa; NpuoOpeTeHHe ombITa B OOJACTM  WCHOJBb30BaHUA  MH(POPMALMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH, OBJIAJ€HUE KYJIbTYpOH aKTUBHOI'O HCIIOJIb30BAHUS Pa3IUYHbIX
IIOUCKOBBIX CHUCTEM; CAMOCTOSITEIILHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeAcTaBieHuss MHGopMauu u
WUTIOCTPUPOBATh pELIaeMble 3aJaud HECIOXHBIMU CXEMaMH{, AuarpaMMaMu, ApyruMu (opmamu
rpaguK U UX KOMOUHAIUSIMU;

7) yMEHHMEM WCIIONb30BaTh M AHAIM3UPOBATH B TMpoOIlEcce Y4eOHOW U UCCIEI0BATEIbCKOI
NeSITeIbHOCTH MH(OPMALMIO O BIMSHUU HPOMBIIIJICHHOCTH, CEJIbCKOTO XO35ICTBa W TpaHCHOpTa Ha
COCTOSIHME OKPYKArOLIEH IPUPOJHOU Cpebl;

YHuBepcanbHBIMM KOMMYHUKaTUBHBIMU J1€HCTBUAMHU

8) yMmeHueM 3a1aBaTh BOIPOCHI (B XOJ€ JMANOra W/WIM TUCKYCCHH) 1O CYIIECTBY OOCYKIaeMOH
TeMbI, ((OPMYIUPOBATH CBOM MPEITIOKEHNUS OTHOCUTENILHO BBIMOJIHEHUS MPEI0KEHHON 3a1aui;

9) npuoOpeTeHUE OMbITA MPE3CHTAIMU PE3YJIbTATOB BBIMOJHEHUS XHMHYECKOTO JKCIIEPUMEHTA
(;1abopaTOpPHOTO OMbITA, JA0OPATOPHOM PAbOTHI MO UCCIIEAOBAHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEK-
T2);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHUKAMHM TO3HABATEILHOW M HCCIIEIOBATEIBCKON
JeSITebHOCTH MPHU PELICHUHM BO3HUKAIOMIMX MPOoOJIeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB M COrJja-
COBaHMsI NMo3uLUi (00CYXk/1eHHs, 0OMEH MHEHHMSIMH, «MO3TOBBIE€ IITYPMbI», KOOPAUHALIMS COBMECTHBIX
NeicTBUH, onpeiesieHne KpUTEPUEB TI0 OLIEHKE KaueCTBa BBIIIOJIHEHHOM paboThI U p.);

YHuBepcanbHbIMU PETYJIATUBHBIMU JIEHCTBUSIMU

11) yMeHHEM CaMOCTOSITENBHO ONPENeNsATh LETH JCATeIbHOCTH, IUIAHUPOBaTh, OCYIICCTBIISATH,
KOHTPOJIMPOBAaTh U MpPH HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESATENLHOCTb, BBIOMPATh Hauboiiee
3¢ deKTUBHBIE CIIOCOOBI PELIeHNs YUeOHBIX U MTO3HABATENbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIATh WU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOPUTM JIEUCTBUI NPU BBINOJHEHUH 33JaHUM C YYETOM IOJTYyYECHHUS
HOBBIX 3HaHMH 00 HU3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKIMAX; OIEHWBAaTh COOTBETCTBUE
MOJIy4YE€HHOT'O pe3yJibTaTa 3asBJICHHON LENH;

12) ymeHneM UCTIONB30BaTh M aHATM3UPOBATh KOHTEKCTHI, MPEUIaraeMble B YCIIOBHH 3a/IaHHH.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pE3yNbTaTOB MO OCBOEHHIO 00S3aTEILHOTO COJEpP)KaHUS, YCTAaHOBJIEHHOTO
JAHHOM NMpuMepHON pabodel mporpamMMmoil, BBIAEISIOT: OCBOCHHBIE 00YUYalOIIMMUCS Hay4HbIe 3HAHUS,
YMEHUST W CIOCOOBI JEUCTBUH, crnenuduyeckue s TPEeAMETHOW o0nactu «XUMUs», BHUIBI
JeSITebHOCTH 110 TIOJTYYEHUIO0 HOBOT'O 3HAHUS, €T0 MHTEPIIPETALNH, TPE0OPa30BAHUIO U TPUMEHEHHIO B
Pa3IUYHBIX Y4€OHBIX U HOBBIX CUTYaLIUsX.

[IpenmMeTHBIE pe3yabTaThl OTPAXKaOT C(HOPMUPOBAHHOCTH Yy O0YUAIOIIUXCS CIETYIOINUX YMEHUN!

1) packpwisams cmbici OCHOBHBIX XMMUYECKUX TOHSTHI: aTOM, MOJIEKyJa, XMMHUYECKHH DIIEMEHT,
MIPOCTOE BEILIECTBO, CIOKHOE BEILECTBO, CMECH (OJHOPOJIHASL U HEOAHOPOIHAS ), BAJIEGHTHOCTD, OT-



HOCHUTEJIbHAS aTOMHAas W MOJEKYJsSpHas Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBast 10JIs1 XUMHUECKOT0 JIEMEHTA B COSMHEHHUH, MOJISIPHBII 00BEM, OKCHI, KHCIIOTa, OCHOBAHHE,
COJIb, AIIEKTPOOTPHLIATENILHOCTh, CTETICHb OKUCIICHUS, XUMUYECKast Peaklus, KacCu(puKanus peakiuii:
peaKuu COEIMHEHUs, PEaKIUU pa3lIoKEeHHs, pPeaklUd 3aMelIeHUs, peakuuu OoOMeHa, B5K30- U
SHJIOTEPMHUUYECKHE PEaKIUH; TEeIUIOBOMH A(PQEKT peakuuu; sapo aToma, 3JICKTPOHHBIM CIOW aroma,
aTOMHas OopOMTallb, palyC aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs U HEIMOJIApHAs KOBAJICHTHAs CBS3b,
MOHHAs CBSA3b, MOH, KATHOH, aHHOH, PacCTBOP, MaccoBas JI0JIs BEIIECTBA (MPOLIEHTHAs KOHIICHTPALUs) B
pacTBope;

2) uLIOCmMpuUpo6ams B3aUMOCBSI3b OCHOBHBIX XMMHUYCCKHX MOHATHH (CM. 1. 1) U MPUMEHSTH 3TH
MOHSTHS [TPU ONMUCAHUH BELIECTB U UX IPEBPAIICHUI;

3) ucnonvzosams XUMHUYECKYIO CUMBOJIMKY JJIsl COCTaBJICHUsS (OPMYJ BEIISCTB M ypaBHCHHI
XUMHUYECKHUX PEaKIIHii;

4) onpedensimvy BAICHTHOCTh aTOMOB JJIEMCHTOB B OMHAPHBIX COCIUHEHUSX; CTCIICHb OKHUCIICHHS
9JIEMEHTOB B OWHApPHBIX COCAMHEHUSX; MPHUHAJICKHOCTh BEUIECTB K ONpeAeNEéHHOMY KIaccy
coeMHEHUH 1O (opMynam; BUJ XUMHYECKOW CBS3M (KOBaJCHTHAs M HMOHHAs) B HEOPTaHUYECKHX
COCTMHEHUSIX;

5) packpwieams cmwicn Tepuoauueckoro 3akona J[. . MeHaeneeBa: 1eMOHCTPHPOBATh TOHUMAHHUE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT WX MoyiokeHus B [lepuomuueckoit
CHCTEME; 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJISIPHOTO
yueHHus, 3aKoHa ABOraJpo; OMHCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonnyeckoit
CHCTEMBI XUMHUYECKUX AJIEMEHTOB: PA3JINYaTh MOHATHUS «TJIaBHAS NMoATrpynmna (A-rpymmna)» U «mo0ouHas
noarpynna (b-rpynma)», Manbie 1 OOJbIINE IEPUOABI; COOTHOCUTH 0003HAYEHUS, KOTOPbIE UMEIOTCS B
tabmune «llepuomnueckas cucrema xumudeckux siemeHToB J[. WM. MenzgeneeBay ¢ YHCIOBBIMH
XapaKTePUCTHUKAMU CTPOCHHS aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB W 3apsn sapa, olliee 4ucio
AIIEKTPOHOB U PACTIPEICTICHNE UX TI0 AJICKTPOHHBIM CJI05IM);

6) xraccuguyuposams XUMHUECKHE JIEMEHTBI, HCOPrAaHUYECKUE BEIIECTBA; XUMHUCCKHE PEaKIMu
(110 YUCITy ¥ COCTABY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY dPPEKTY);

7) xapaxkmepuzosamsv (onuceiéams) OOIINE XUMHUYECKHE CBOMCTBA BEINECTB Pa3IMYHBIX KIIACCOB,
MOJTBEpXK/Iasi OINMMCAaHWE TPUMEPAMU MOJICKYISIPHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XHMHUYECKHX
peaKkuuii;

8) mpocnosuposamv CBOWCTBA BELIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOT'O COCTAaBa; BOZMOXKHOCTH
NPOTEKAHUS XUMUYECKUX MTPEBPAIIEHUH B PA3IMYHBIX YCIOBUSX;

9) 6blyuCIAMbL OTHOCHTEIBHYIO MOJEKY/SIPHYIO M MOJISPHYIO MAacChl BELIECTB; MACCOBYIO OJO
XMMHYECKOTO JIEMEHTa 10 (popMylie COeTMHEHHsI; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thl 10 YPAaBHEHUIO XUMUYECKOM peaKinu;

10) npumensims OCHOBHBIE OIIEPALIMU MBICIUTEIBHON JEITEIIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
00o011eHne, CUCTEMATH3aIHI0, KJIACCU(PUKAIINIO, BBIBICHHE MPUYMHHO-CIEICTBEHHBIX CBA3CH — IS
W3yYEHHsI CBOWMCTB BEIIECTB M XMMHYECKHUX PEAKIIHiA; €CTeCTBEHHO-HAyYHBIE METOJbI MO3HAHUS —
HaOJr0/IeHue, U3MEPEHNE, MOJICIIMPOBAaHUE, SKCIIEPUMEHT (peasibHbIN U MBICTICHHBIH);

11) cnedosamsv mpaBuiIaM TOJIB30BAHUS XMMHUYECKON MOCYI0H M J1a0OpPaTOPHBIM 000pYIOBaHHEM, a
TaKXKe MpaBWIaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKLUHUSMHU I10 BBINOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEUIECTB (BOIOPOAA
U KHCJIOpOZa), MPUIOTOBICHHIO PACTBOPOB C OMNpEAEIEHHON MaccoBOi josiell  pacTBOPEHHOTO
BEIIIECTBA; IUIAHUPOBATh M IPOBOAUTH XUMHUYECKHE HKCHEPUMEHTHI MO PACMO3HABAHUIO PAcCTBOPOB
MIEJI0YEH ¥ KUCIIOT C TTIOMOIIBIO HHINKATOPOB (JTakMyc, peHoTarienH, METUIIOpaHK U Jp.).

[INIAHUPYEMBIE OBPA30BATEJIbHBIE PE3YJIbTATHI
9 knacc

Nzyuenne xumun B 9 Ki1acce HaIpaBlIeHO Ha TOCTHYKEHUE 00YJaIONIMMHUCS JINYHOCTHBIX,

METaIpPeIMETHBIX U NMPEIMETHBIX PE3YJIbTaTOB OCBOEHHS YU€OHOr 0O MpeMeTa.
JIMYHOCTHBIE PE3VJIbTATHI

JINYHOCTHBIE pe3ybTaThl OCBOEHHS MPOrpaMMBbl OCHOBHOTO 00IIero oOpa3oBaHUsS JOCTUTAIOTCS B

X0Jie 00y4YeHHUs] XMMHUU B €IMHCTBE y4eOHOW M BOCIUTATENBHON AesTenbHOcTH OpraHu3anvy B



COOTBETCTBUU C TPAJULUUOHHBIMA POCCUMCKMMH COLMUOKYJIBTYPHBIMH M JyXOBHO-HPAaBCTBEHHBIMHU
LIECHHOCTSIMH, IPUHATBIMU B OOIECTBE NMPaBIWIIAMU U HOPMaMHM MOBEACHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALUHN 00YJaIOLIIXCS.

JIMYHOCTHBIE PE3yABTATHI OTPAXKAIOT CHPOPMHUPOBAHHOCTD, B TOM YHUCIIE B YACTH:

[TarpuoTr4eckoro BOCIIMTaHUsA

1) UEHHOCTHOrO OTHOUICHHS K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPHUYECKOMY U HaydHOMY
HACJIE/INIO, TOHUMAHUs 3HAYEeHUSI XUMUYECKOI HAyKH B )KU3HU COBPEMEHHOT'O OOIIECTBa, CIIOCOOHOCTH
BJIAJETh JIOCTOBEpHOM MHpOpManMel O NepeAoBbIX IOCTHKEHHSAX W OTKPBITUAX MHPOBOH U
OTEUYECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTU B HAYy4YHbIX 3HAHUSIX 00 ycTpolicTBE MUpa 1 OOLIECTBA;

I'paxmaHCKOro BOCIUTAHUS

2) MpEeICTaBICHUS O COLMAIBHBIX HOPMaX U MPaBWIAX MEKIMYHOCTHBIX OTHOLICHUH B KOJUICKTHBE,
KOMMYHHKaTUBHOH KOMIIETEHTHOCTM B OOILIECTBEHHO IIOJIE3HOW, Yy4eOHO-UCCIIEe10BaTEIbCKOM,
TBOPYECKOH M APYruX BUAAX IESATEIHHOCTH; TOTOBHOCTU K Pa3HOOOpPA3HOW COBMECTHOW AEATEIbHOCTU
IpU BBIIOJHEHUN Y4eOHBIX, MO3HABATEJbHBIX 3ajjay, BBIMOJIHEHUH XMMHUYECKHX SKCIIEPUMEHTOB,
CO3/1aHUU Y4EOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAaHHMIO ¥ B3aMMOIIOMOIIM B IPOLECCE 3TOMN
y4eOHOIl JesITeIbHOCTH; TOTOBHOCTH OLICHMBATh CBOE IMOBEJEHHME M IOCTYNKHM CBOMX TOBAapHILEH ¢
IIO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM € YUETOM OCO3HAHUS NOCIIECICTBUN ITOCTYIIKOB;

[enHOCTH Hay4YHOTO NO3HAHUS

3) MHUPOBO33PCHYECCKHUX MPEJACTABICHUN O BEIIECTBE M XMMHUYECKON PEaKIMHU, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTaBJISAIOUIMX OCHOBY JJIsl IOHMMAHHUS CYIIHOCTH Hay4HON
KapTUHBI MHUpA; MPEJICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOJBI, B3aMMOCBSI3SX
YeJI0BEKA C IPUPOJHON CPENlOil, O pOJIM XUMHUHU B IO3HAHUM 3TUX 3aKOHOMEPHOCTEH;

4) T03HABAaTENbHBIX MOTHBOB, HAINPaBJICHHBIX HAa I[IOJYYCHHUEC HOBBIX 3HAHUN 1O XHMUH,
HEOOXOIUMBIX [yl 00BSICHEHUS Ha0JII0JaeMbIX IIPOLIECCOB U SIBJICHUH;

5) mno3HaBaTenbHOH, HHMDOPMALMOHHON W YHMTATEIbCKOH KYJIbTYPhl, B TOM 4YHCJC HaBBIKOB
CaMOCTOSITENIbHOW paboThl € y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JIUTEpaTypoi, AOCTYIHBIMHU
TEXHUYECKUMU CPeACTBaMHU HH()OPMAIIIOHHBIX TEXHOJIOTHIA;

6) wuHTepeca K OOYYCHHIO U TO3HAHHIO, JIFOOO3HATEILHOCTH, TOTOBHOCTH M CIHOCOOHOCTH K
caM0OOpa30BaHMIO, TPOEKTHOW M HCCIEAOBATEIbCKON NEATETbHOCTH, K OCO3HAaHHOMY BBIOOpY
HalpaBJIEHHOCTH U YPOBHS 00y4€HUS B JlalbHEHIIIEM;

®opMHUpOBaHUS KYJIbTYPHI 310POBbSI

7) OCO3HaHHS I[CHHOCTH JXH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha
3/10pOBBIN 00pa3 >KU3HU, OCO3HAHUSA MOCIEJACTBUNA M HENMPUATUS BPEAHBIX NPUBBIUEK (YMOTpeOJIeHUS
aJIKOTOJIsl, HApKOTHKOB, KYypeHUs), HEOOXOAUMOCTH COOJIOJEHUS MpaBWJ 0€30MacHOCTH  IpH
00palIeHnn ¢ XUMUYECKMMH BEIIECTBAMH B OBITY U peallbHOM XKU3HHU;

TpynoBoro Bocnutanus

8) uHTepeca K MPaKTHYECKOMY U3YUYCHHIO MPOodecCHii U Tpyaa pa3inuHOro poja, YBaXKEHHE K TPYAY
U pe3yibTaTaM TPYAOBOMU JESATEIBHOCTH, B TOM YUCJIE HA OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAHUH 10
XMUMHH, OCO3HAHHOTO BbIOOpa MHIMBHUAYaJbHON TPACKTOPUM MPOAOJDKEHHsS OOpa30BaHUS C yUYETOM
JUYHOCTHBIX HHTEPECOB U CHOCOOHOCTHM K XHMMHH, OOIECTBEHHBIX WHTEPECOB U IMOTPEOHOCTEH;
YCIIEMIHOM TMpO(eCCHOHANIBHOW JEesITeIbHOCTH W Pa3BUTHUS HEOOXOJUMBIX YMEHHUH; TOTOBHOCTh
aJIanTHPOBaThCs B MpodeccnoHalbHOM cpeje;

DKOJIOTM4ECKOr0 BOCIIUTAaHUS

9) ’KOJOTMYECKH 1eNIECO00Pa3HOr0 OTHOUICHHSI K MPUPOJIE KaK UCTOYHUKY JKM3HH Ha 3eMiie, OCHOBE
e€ CyIlecTBOBaHMs, TOHUMaHUSI IEHHOCTU 3/I0pOBOTO U 0e30macHOro odpasa »KU3HHU, OTBETCTBEHHOTO
OTHOWIEHUSI K COOCTBEHHOMY (DU3MYECKOMY M IICUXMUYECKOMY 3I0pPOBBIO, OCO3HAaHHUS II€HHOCTU
coOnrofieHHsl MpaBuil OE30MacHOro MOBENEHUS MpU paboTe C BEIIeCTBaMHU, a TakXKe B CHUTYalusX,
YIPOXKAOLIUX 30POBBIO U KU3HHU JIIOJIEH;

10) crmocoOHOCTH TPUMEHSTh 3HAHMS, MOJyYaeMble MPU HM3YYECHHH XUMHH, JUIA pEIleHHs 3a/ad,
CBSA3aHHBIX C OKPYKAIOIIEW HPUPOJHOM CpenoM, IOBBIIIEHUS YPOBHS SKOJOTMYECKOW KYJIBTYPBHI,
OCO3HAHMs TJ00aTBHOIO XapakTepa SKOJIOTMYECKUX MpoOJeM M MyTed HX peleHHs MOCPeICTBOM
METO/I0B XMMUH;



11) DSKOJOTMYEeCKOro MBINUICHUS, YMEHHUS pPYKOBOJCTBOBATHCS WM B  ITO3HABATEIbHOM,
KOMMYHUKATUBHOM M COLIMATIHON MTPaKTHKE.

METAIIPEJMETHBIE PE3VJIbTATDI

B cocraBe MeTanpeaAMETHBIX Pe3y/IbTaTOB BBIACIAIOT 3HAYMMBbIE 17151 (POPMUPOBAHUS MUPOBO33PEHMUS
oOIIeHayYHbIe MOHATUS (3aKOH, TEOPHsI, IPUHIIMII, TUIIOTe3a, (PaKT, CUCTEMA, IPOIlecC, SKCIIEPUMEHT U
Jp.), KOTOpBIE UCHOJb3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeiMeTax M MO3BOJIAIOT Ha OCHOBE
3HaHUH M3 ATUX NPEIMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHON HAy4YHOW KapTHHE MUpPA, U
YHUBEpCaJbHblE y4eOHbIE NeHCcTBUA (1O3HABATEIbHbIC, KOMMYHUKATUBHbIC, PETYISTUBHBIE), KOTOPbIE
oOecrieynBaOT (HOPMUPOBAHHE TOTOBHOCTU K CAMOCTOSITEIIbHOMY IUIAHUPOBAHHUIO U OCYIIECTBICHHIO
y4eOHOM 1eTeNbHOCTH.

MeramnpeaMeTHble pe3yJbTaThl OCBOSHHS 00pa3oBaTeNbHON MPOrpaMMBbl 1O XHMHH OTpPa)aroT
OBJIaJICHUE YHUBEPCAIbHBIMH [TI03HABATEIbHBIMU JACHCTBUAMH, B TOM YHCIIE:

ba30BbIMU JIOTMYECKUMU ACUCTBUAMHU

1) yMeHueM HUCIOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIILICHUS TPH OCBOCHUM 3HAHMIA: PAaCKPHIBATh
CMBIC] XMMMUYECKHUX IOHATUN (BBIAEIATh UX XapaKTepHbIE NPU3HAKH, YCTaHABJIMBATH B3aUMOCBS3b
C JIpYTMMHU HOHATHUSIMM), MCIIOJIb30BaTh IMOHATHSA AJIi OOBSICHEHUS OTAEIbHBIX (DAKTOB M SIBICHMIA;
BBIOMPATh OCHOBAHMS M KPUTEPHUHU IS KIACCH(PHUKAIIMA XUMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIuii;
yCTaHaBJIMBaTh NPUYUHHO-CIEACTBEHHBIE CBA3M MEXIy OOBEKTaMU HM3Y4YEHHUS; CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUN); I€JaTh BHIBOABI U 3aKIIOUCHHUS;

2) yMEHHEM NPUMEHITh B MpOLECCe MO3HAHUS MOHATUS (IPEIMETHbIE M METalpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJENM, HCHOJIb3yEMble B XUMHH, IpPeoOpa3oBbIBaTh IIMPOKO
IpUMEHSeMble B XUMHM MOJEJIbHBIE IPEICTaBICHUs] — XUMHMUYECKHH 3HaK (CHMBOJ 3JIEMEHTA),
XUMHUecKas popmysa U ypaBHEHHE XMMUYECKOW PEaKIMU — IPU PEIICHUH y4eOHO-IIO3HABATEJIbHbIX
3a1a4; ¢ y4ETOM JTHX MOJENbHBIX IPEACTABICHUN BBIABIATH M XapAaKTEPU30BaTh CYILECTBEHHBIC
IPU3HAKU U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMUYECKUX PEaKLM; BBIABIATH 00IIME
3aKOHOMEPHOCTH, INPUYUHHO-CIEACTBEHHbIE CBS3M M IPOTUBOPEUYUS B H3Y4aeMbIX IIpoLieccax H
ABJICHUSX; Mpe/iaraTb KPUTEPUM JUIS BBIABIECHUS OTHX 3aKOHOMEPHOCTEH U IPOTUBOPEUMIL;
CaMOCTOSITENIFHO BBIOMpaTh CIOCOO pelieHus: yuyeOHOM 3ajauM (CpaBHHMBAaTh HECKOJBKO BapHaHTOB
pelieHus, BbIOUpaTh Hanbosee NOAXOASAMNN C Y4ETOM CaMOCTOSITENILHO BBIJIEJIEHHBIX KPUTEPUEB);

baszoBbIMu Hcce10BaTENbCKUMU IEHCTBUSIMU

3) yMeHHEM HCIIOJIb30BaTh MOCTABICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHS, & TAKKE B
KayecTBE OCHOBBI Jii (OPMUPOBAHUS THUIOTE3bl [0 MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYKJICHU;

4) npuoOpeTeHHe OmbITa MO IUIAHWPOBAHUIO, OPTraHM3alMM M IPOBEICHHUI0 YUCHHYECCKUX
JKCHEPUMEHTOB: yMEHHE HaOJr0JaTh 3a XOJOM IIpPOLecca, CaMOCTOSATENbHO MPOTHO3MPOBATH €ro
pe3ynbTar, (opmynupoBaTh 0000LIEHUS U BBIBOABI 10 pE3yJbTaTaM IPOBEIEHHOIO OIbITA,
UCCIIEIOBaHMs, COCTABIIATh OTYET O MPOETaHHOM paboTe;

Paboroii ¢ unpopmanueit

5) ymeHueM BbIOMpaTh, aHAIU3UPOBATh W HWHTEPIPETUPOBATh MH(GOPMAIUIO PA3IMYHBIX BHIOB U
GopM TpeACTaBIECHUS, MOJYyYaeMyl0 M3 PAa3HbIX MCTOYHMKOB (HAy4yHO-NIONYJSpHAs JHUTepaTypa
XUMHUYECKOTO COJepXkKaHMs, CHpaBOYHbIe MocoOus, pecypchl MHTepHeTa); KPUTUYECKH OLEHUBATh
MPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HHPOPMAIHUIO;

6) yMEHHMEM NpPUMEHSTh pa3lIMYHBIE METOIBI M 3alpOChl TPHU IMOUCKE M OTOOpE WHPOPMAIMH H
COOTBETCTBYIOLIUX JTAaHHBIX, HEOOXOIMMBIX IS BHITOJHEHUS YU€OHBIX M MTO3HABATENIBHBIX 33j]au Ompe-
NENEHHOTO  THUMa; TNpUOOpeTeHHe ombplTa B 00JACTH  HMCHOJb30BaHUS  MHGOPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTUH, OBJAJEHUE KYJIbTYpPOH aKTUBHOIO HCIIOJIb30BAHUS PA3IUYHbIX
MOMCKOBBIX CHUCTEM; CAMOCTOSTEIbHO BBIOMPATh ONTUMAIbHYIO (POpMY MpeACTaBIeHUS HHPOPMAIUHN U
WITIOCTPUPOBATh pellaeMble 3aJaud HECIOXHBIMH CXEMaMH, JuarpaMMaMH, IpYTdUMHU QGopMaMu
rpaguKu U UX KOMOMHAIUSIMU;

7) yMEHHEM WCIOb30BaTh M AHAIM3UPOBATH B TMpoOIecCe Y4eOHOW U UCCIeI0BATEIbCKOI
NesITeIbHOCTH MH(OPMAIMIO O BIMSHUU MPOMBIIIICHHOCTH, CEJIbCKOTO XO3SICTBa M TPaHCHOPTa Ha
COCTOSIHME OKPY>KArOIIeH TPUPOJHON CpEbI;



YHuBepcaabHBIMM KOMMYHUKaTUBHBIMU 1EHCTBUAMHU

8) ymeHmeMm 3amaBaTh BOMPOCH! (B XOJ€ AWAOra W/WIH JUCKYCCHH) IO CYIIECTBY 00CYKIaeMOi
TEMBI, (POPMYIMPOBATH CBOM MPEATIOKEHNUS OTHOCUTENILHO BBIMIOJHEHUS MPEUIOKEHHON 3a/1a4u;

9) npuoOpeTeHUE OMbITA MPE3CHTAIMU PE3YJILTATOB BBIMOJHEHUS XUMHYECKOTO JKCIICPUMEHTA
(;1abopaTopHOTO OMBITA, TA0OPATOPHON PAOOTHI IO MCCICIOBAHUIO CBOWCTB BEIECTB, YIEOHOTO MPOCK-
T2);

10) 3aMHTEpECOBAaHHOCTh B COBMECTHOW CO CBEPCTHHUKAMM IO3HABATEILHOW M HCCIECIOBATEIBCKON
JESTENIbHOCTH MPU PELICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Yy4€Ta OOLIMX MHTEPECOB M COrJia-
COBaHUS MO3UIUH (00CYXIeHUs,, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIMS COBMECTHBIX
NEeICTBUI, onpe/esieHne KpUTepreB 0 OIIEHKE KaueCTBa BHIIOJHEHHOU paboThI U JIp.);

VYHuBepcanbHbIMU PETYJIATUBHBIMU JIEHCTBUSIMU

11) ymeHHEM CaMOCTOSTEIbHO ONPEACIATh IEIH JCSITEIbHOCTH, IJIAHUPOBATh, OCYIIECTBIATD,
KOHTPOJHMPOBATh U MPH HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO JIEATEIBHOCTh, BHIOMpATh Haubojee
3¢ dexTrBHBIE CIIOCOOBI PelIeHUs] yYeOHbIX U MO3HABATEIbHBIX 3a/a4, CAMOCTOSITEIbHO COCTABIISThH WU
KOPPEKTUPOBATh MPEUIOKEHHBIN aJrOPUTM JIEUCTBUH IIPU BBIIOJHEHNUN 33JaHUN C YYETOM IOJY4ECHUS
HOBBIX 3HaHM 00 H3y4yaeMbIX OOBEKTaX — BEIIECTBAX W pEaKUHUAX; OLEHUBATh COOTBETCTBUE
IIOJIyYEHHOT'O pe3yJIbTaTa 3asBJIECHHON LENH;

12) ymMeHueM UCTIONB30BATh M AaHATTM3UPOBATh KOHTEKCTBI, IPEIaracMbIe B YCIIOBHH 3a/IaHHIA.

[NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX Pe3yNbTAaTOB MO OCBOEHUIO 00S3aTENLHOTO COICPKAHHS, YCTAaHOBICHHOIO
JAHHOW TIPUMEPHOU pabouel MporpaMMOM, BBIACISIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAay4YHbIC 3HAHUS,
YMEHHMSI U CHOCOObI JeWCTBUHM, crneuuduyeckue A MPeAMETHONH o0nacTu «XUMUS», BUIBI
JESATEJIbHOCTH 110 MOJIYY€HHUIO HOBOT'O 3HAHMUSI, €r0 UHTEPIpETalu, IpeoOpa3oBaHUIO U IPUMEHEHUIO B
Pa3IMYHBIX YUCOHBIX U HOBBIX CUTYAIUSX.

[IpenMeTHble pe3yabTaThl MPEACTABIECHBI OTpa)¥arT C(HOPMHPOBAHHOCTL Yy OOydaIOLIUXCS
CJIEIYIOLIUX YMEHUM:

1) packpwisams cmbici OCHOBHBIX XMMHUYECKUX TOHATHI: XUMHUYCCKHU 3JIEMEHT, aTOM, MOJCKYIIa,
VOH, KaTHOH, aHWOH, ITPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCTD, JJIEKTPOOTPHULIATENBHOCTD,
CTENEHb OKMCIIEHUS, XUMHUYECKasi peaklMsi, XUMUYEcKas CBsS3b, TEIUIOBOM 3(PQEKT peaxiuu, MOJib,
MOJISIpHBIH  00BEM, PpAcTBOpP; 3JIEKTPOJMUTHI, HEIIEKTPOJIUTHI, SJIEKTPOIUTHUYECKAsT JHCCOLMALUS,
peakuMu HOHHOro OOMEHa, KaTaju3aTop, XUMHUYECKOe paBHOBECHE, oOpaTHMble U HEoOpaTHMBbIe
pEeaKUuyu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMHM, OKUCIMTEIb, BOCCTAHOBUTEIb, OKHCIEHHE H
BOCCTAHOBJIEHHE, aJJIOTPONHUs, aM(pOTEpHOCTb, XUMHUYECKas CBs3b (KOBaJIeHTHas, HWOHHAas,
METAJIJIMYECKast), KpUCTAJUIMYecKasl PELIETKA, KOPpO3Us METauIOB, CIUIABBI; CKOPOCTh XUMHYECKON
peakuuu, npeaensHo nomyctumas konuentpanus (I1/1K) semecrsa;

2) wLIOCmMpupo6anms B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATHH (CM. M. 1) ¥ MPUMEHSTh 3TH
MIOHSITHS ITPH ONIMCAHUM BELECTB U UX IPEBPAILCHUN;

3) ucnonvzosames XUMHUYECKYI) CHUMBOJIMKY JJISI COCTaBJICHUS (DOPMYNT BEHICCTB W ypaBHEHUI
XUMHUYECKHUX PEAKIIN;

4) onpedensimb BaJCHTHOCTh W CTCIECHb OKUCICHHS XHMHUYCCKHX 3JEMEHTOB B COCIMHEHHUSX
Pa3IMYHOTO COCTaBa; MPUHAIEKHOCTh BEIIECTB K ONpeAeIEHHOMY Kilaccy COeAMHEHHH o ¢hopmyam;
BUJ XMMMYECKOH CBSI3M (KOBaJeHTHAas, WOHHAsl, METa/NINYecKas) B HEOPraHMYECKUX COETUHEHMSIX;
3apsl MOHA IO XHMMHYECKOM Qopmyie; xapakTep Cpelabl B BOJHBIX pacTBOpax HEOPraHMYECKHX
COEIMHEHUH, TUIl KPUCTAJUINYECKON PEIIETKH KOHKPETHOI'O BEILIECTBA;

5) packpwieams cmwicn Ilepuomnueckoro 3akona JI. M. MeHaeneeBa M JI€MOHCTPUPOBATH €rO
NOHUMaHMeE: ONUCHIBATH U XapaKTepH30BaTh Ta0IMuHyI0 opmy [leproandeckoit cucTeMbl XMMUYECKUX
JJIEMEHTOB: pPa3nyaTh MOHATUS «JaBHas mnoArpymma (A-rpynma)» u «mobounas noxarpymmna (b-
rpymmna)», Majible U OoJiblIMe TEepUOJbl; COOTHOCUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
NEPUOANYECKON TabNHUIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB
(coctaB M 3apsa Aapa, oOIIee YHCIO AJIEKTPOHOB U paclpeiesieHHe MX MO AJIEKTPOHHBIM CJOSM);
OOBSACHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB AJIEMEHTOB M MX COEJIMHEHUN B IpeJenax
MaJIbIX IIEPUOJOB U IVIABHBIX MOATPYII C Y4ETOM CTPOEHHS UX aTOMOB;



6) xnaccuguyuposames XUMUYECKUAE JICMEHTBI, HEOPTAaHUUCCKUE BEIICCTBA; XMMUYCCKHE PEaKIIUU
(IO 9KCITy ¥ COCTaBY y4YacTBYIOIIMX B PEAKIMU BEIICCTB, MO TEIUIOBOMY 3(D(EKTy, 1Mo M3MEHEHHUIO
CTEIeHEH OKHUCIICHUS XUMUYCCKUX AJIICMCHTOB);

7) xapaxmepuzosams (ONKCHIBATh) OOINME M CHEHU(PUYCCKHE XMMHUYCCKHE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, TOJTBEPXKIas OINUCAHUE NPUMEPAMH MOJICKYJISIPHBIX W HWOHHBIX YpaBHEHUU
COOTBETCTBYIOIIUX XUMHUYCCKUX PEAKIINM;

8) cocmasnsimb ypaBHEHUS 3JCKTPOJMTHUCCKON TUCCOIMAIIMN KUCIIOT, IIEIOUEH U COJIeH; MOJHBIC U
COKpaImEHHBIC YpPaBHEHUs peaklMid HOHHOrO OOMEHAa; YypaBHEHHUs peakIui, IOITBEPIKIAOIINX
CYIIIECTBOBAHKE TCHETHUYECKOM CBSI3M MEXK]y BEIIECTBAMH PA3ITUIHBIX KJIACCOB;

9) packpwieams cyuHocms OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI IIOCPEACTBOM COCTABJICHHUS
AJIEKTPOHHOTO OallaHCa 3TUX PeaKIIni;

10) npoenosuposams CBONCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOCHHS; BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKHX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

11) ebluucnssms OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB; MAacCOBYIO JOJIIO
XUMHYECKOTO JIEMEHTa 10 (GopMyJie COSAMHCHHS, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Thl M0 YPaBHEHUIO XUMUYECKOH PEaKIIHNH;

12) cnedosams mpaBuiiaM TOJIB30BAHUS XUMHUYECKON TOCYI0U U J1abOpaTOpHBIM 00OpYIOBaHHEM, a
TaKXe MpaBUiIaM OOpAIICHUs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIHMSMH TI0 BBIIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO TIOTYICHHUIO U COOMPaHHIO Ta3000pa3HBIX BEIISCTB (aMMHUaKa U
YIJIEKHCIIOTO Ta3a);

13) npoooums  peakuuu, TOATBEPIKIAIOIINE KAYCCTBEHHBIH COCTaB pa3jIMYHBIX  BEIICCTB:
pacrio3HaBaTh OMBITHBIM IyTEM XJIOPHU-, OpPOMUJ-, HOAU-, KapOoHaT-, hocdar-, cunmkar-, cynbdar-,
TUIPOKCHUI-UOHBI, KaTHOHBI aMMOHHS W HMOHBI M3YYCHHBIX METAJUIOB, MPHCYTCTBYIOIIHUE B BOIHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

14) npumensimvb OCHOBHBIEC ONIEPAIIMH MBICIIUTEIILHON ESTEIbHOCTH — aHAJIM3 M CUHTE3, CPaBHEHHE,
000011IeHNE, CHCTEMATU3AIINIO, BBISIBICHUE IIPUYUHHO-CIICACTBEHHBIX CBSI3E€H — JIsi U3YYCHUS] CBOWCTB
BCIICCTB M XUMHUYECKHX PEaKIUH; ECTCCTBCHHO-HAYYHBIC METOJIbI IMO3HAHUS — HaOIIOIeHHE,
U3MepeHHe, MOICTUPOBaHNE, SKCIIEPUMEHT (PEalIbHbII U MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

KJ1acc
Ne | HaumenoBanue KosmuecTBo wacos Hara Bunel nedarenbHocTr Bunpi, (bOopMBI | DNIEKTPOHHBIE
n/m | pa3aenos u TEM W3YUYCHHUS KOHTPOJIA (g poBeIe)
TPOrpaMMbl BCET0 | KOHTPOJIbHBIE | MPAaKTUYECKUE 06pa3oBaTebHbI
paboThI paboThl e pecypc
Paznen 1. IlepBoHauanbHble XUMUYECKUE MTOHSATHUS
1.1. | Xumus — BaxkHas 5 |0 2 PackpbIBaTh posib XUMHUHU B VYerHbIl  onpoc;
o0macTh IIPUPOJIE U )KU3HU YeoBeKa, e€ | IluceMeHHbIi
€CTECTBO3HAHHUS U CBS3b C IPYTMMHU HAayKaMu; KOHTPOJIb;
MPaKTUYECKOM Paznuuate yncteie BemectBa u | [Ipakruueckas
JEeSITEIbHOCTH CMECH; OJJTHOPOJIHBIE U pabora;
YeJioBeKa HEOJIHOPO/IHBIE CMECH;
Paznuyars pusnueckue u
XUMUYECKUE SIBJICHHUS;
Omnpenenstb NpU3HAKU
XAMHUYECKUX PEaKIUi U
YCIIOBHSI UX MPOTEKAHUS;
CnenoBath npaBuiiaMm
MOJIb30BaHUS XUMUYECKON
MOCYA0H U J1abopaTOPHBIM
000pyI0BaHUEM, A TAKXKE
npaBuiiaM oOparieHus ¢
XUMUYECKUMH BEIlIECTBAMU B
COOTBETCTBUHU C MHCTPYKIIUSIMHU
10 BBIMOJHEHHUIO MPAKTUYECKUX
pabor;
1.2. | BemectBa 15 |1 0 [IpuMeHATh ecTeCTBEHHO- VYerHbll  onpoc;
Y XUMUYECKHE PeaKluu Hay4Hble MeTO/1bl TO3HaHUs (B | [TucbMeHHbIN
TOM 4uCIIe HabIoIeHue, KOHTPOJIb;
MOJIETIMPOBaHuE, FKcriepuMenT) | KonTponbHas




Y OCHOBHBIE OIl€paLuu
MBICTUTEIBHOM IESTETbHOCTH
(cpaBHEHME, KIacCHpUKAIIHA)
JUIS U3y4EHHSI BELIECTB U
XMUMUYECKUX peaKiuii;
PackpbIBaTh CMBICI H3y4aeMbIX
HOHATUH U 3aKOHOB U
NPUMEHSTH 3TH MOHATHUS TIPU
OINKCAaHUM CBOMCTB BEIIECTB U
UX NPEBPALLCHUN;

Paznmuats Qusnueckue u
XUMUYECKHE SBICHUS,
OOBSICHATB UX CYLIHOCTb C
TOYKHU 3PEHUS ATOMHO-
MOJICKYJISIPHOTO YYEHHUS;
Onpenenstb NpU3HAKU
XUMHUYECKHUX PEaKIUii, yCIOBUs
WX IPOTECKAHHUS;

OOBACHATD CYIIHOCTD
(U3NIECKUX U XUMHUYECKIX
SBJICHUN C TOUKH 3pEHUS
aTOMHO-MOJIEKYJISIPHOTO
yUYEHHUS,;

Knaccudumnuposats
XMUMUYECKHE PeakLuH (110
YHCITy ¥ COCTaBY Pearupyromnux
1 00pa3yromuxcs BEIIecTB);
CoctaBisith HopMyIIbl
OMHApPHBIX BEIECTB MO
BAJICHTHOCTH U OTIPENIENATh
BAJIEHTHOCTH 1O (OpMyIIaM
BEIIIECTB;

PaccraBnsaTs KOdpPUIMEHTH B

pabora;




YPaBHEHUSAX XUMUYECKHUX
peaKuuii;

Utoro no pazneny
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Paznen 2. Baxxueiimue npeacTaBuTeIM HEOPTaHUYECKUX BEIIECTB

2.1. | Bo3ayx. Kucnopon.
ITousarue 00 okcumax

5

0

1

PackpeIiBaTh CMBICIT H3y4aeMbIX
MOHITUI U IPUMEHSATH 3TH
TIOHSITHSI TIPU ONTUCAHUH
CBOICTB BEIIECTB U HX
IIPEBPALLCHU;
Xapaktepu3oBaTh (OIHUCHIBATH)
COCTaB BO3/lyXa, PU3NYECKUE U
XUMHUYECKHE CBOICTBA
KHCJI0pO/1a, CIIOCOOBI €T0
MOJIyYeHUsl, IPUMEHEHUE U
3HA4YECHHUE B MPUPOJIE U KUIHH
YeJI0BEKa;

CpaBHUBATH peakIMK TOPEHUS
U MEJUIEHHOTO OKHUCIICHHS;
CobupaTh npubOpsI 1Ist
MOJIy4EeHHUsI KUCII0po/ia
(BBITECHEHHEM BOJIBI H
BO3/1yXa);

Pacro3naBaTh OIBITHBIM ITyTEM
KHCIIOPOJI;

Hcnonp30BaTh XUMUYECKYIO
CHUMBOJIUKY JJIsI COCTAaBIICHUS
(dhopmys BEIIeCTB,
MOJIEKYJISIPHBIX YpaBHEHUH
XAMHYECKHUX PEaKIUi ¢
y4acTHEM KHUCIIOpOJIa;
OOBACHATH CYIIHOCTH

YerHbiii  onpoc;
[TucbmMeHHbIi
KOHTPOJIb;
[IpakTryeckas
pabora;




HKOJIOTMUYECKUX Mpo0iIeMm,
CBSI3aHHBIX C 3arPsI3HEHHEM
BO3/1yXa;

CrnenoBaTh paBuiIamMm
Oe3omacHOi pabOTHI B
n1abopaTopuu MPH UCIIOIIb-
30BaHUU XUMUYECKON OCYbI
1 000pyIOBaHUS, a TAKIKE
npaBmiiaM oOpalieHus ¢
rOpPIOYMMHU BELIECTBAMH B
OBITY;

[InanupoBaTh U OCYILIECTBIATD
Ha [IPaKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, IPOBOJUTD
HaOII0/IeH NS, 1eJaTh BHIBOJIBI
10 pe3yJibTaTaM 3KCIIEPUMEHTA;
YyacTBOBaTh B COBMECTHOM
paboTe B rpymre;
Hcnons3oBate npu
BBITNIOJTHEHUH YUYE€OHBIX 3aJaHUN
U B Ipoliecce
HCCIIEN0BATEIBCKON
JIESATEIIBHOCTH HAy4HO-
MOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAEpKAHUS,
CIIPaBOYHbBIE MaTepHUAabI,
pecypcel MHTEpHETA;
BeicTpanBath pa3BEpHYTHIE
MMCbMEHHBIE U YCTHHIE OTBETHI
C OIMopoi Ha UH(OpMaLIHIO U3
yueOHUKa U CIPABOYHBIX
MaTepHuaoB, FPAMOTHO
HCIIOJIb30BaTh U3yYEHHBIN




MOHSATUHHBIN ammapar Kypca
XVMHH,

2.2.

Bonopon.
IloussTHe o0 KuHcIOTax
H COJIAX

PackpbIBaTh CMBICI H3y4aeMbIX
MOHATHUI U IPUMEHSITh 3TU
TIOHSITHSI IPU OTTUCAHUH
CBOWCTB BEILECTB U UX
IIPEBPAILCHU;
Xapaktepu3oBaTh (OIHUCHIBATH)
bu3HYECKUEe U XUMUYICCKHEC
CBOWCTBA BOJOPO/A, CIIOCOOBI
ero MOJTyYeHHsI, IPUMEHEHNE;
Cobupats npubop amns
MOJTyYEeHHUsT BOJIOPOJIA;

M cronp30BaTh XUMUYECKYHO
CHUMBOJIMIKY JUISl COCTABJICHHS
¢dbopmyI BelecTs,
MOJICKYJISIPHBIX YpaBHEHUH
XUMHUYECKUX PeaKIUui ¢
y4acTHEM BOJIOPO/JIA;
CnenoBath paBuiiaM
Oe3omacHoil paboThI B
nabopaTopuu MpH UCIIOIb-
30BaHUW XUMUYIECKOU TIOCYIbI
1 000pyIOBaHUS, a TAKKE
npaBuiaM oOparieHus ¢
TOPIOYMMH BEIIECTBAMH B
OBITY;

[TnanupoBaTh U OCYIIECTBIATH
Ha MPAaKTHKE XUMUICCKHUE
AKCIIEPUMEHTHI, IPOBOIUTH
HaOJIIOJIEHYS, 1eJIaTh BHIBOIBI
0 pe3yJbTaTaM dKCIIEPUMEHTA,

YerHbiii  onpoc;
[TucbmMeHHbIi
KOHTPOJIb;
[IpakTnueckas
pabora;




YyacTBOBaThL B COBMECTHOM
pabote B rpymre;

2.3.

KomnnuectBeHHbIE

OTHOIICHHA B XUMHUU

PackpbIBaTh CMBICI U3y4aeMBbIX
MIOHSATUN U IPUMEHSATH ITH
MOHATHS, a TAK)KE U3YUEHHbIE
3aKOHBI U TEOPUH ISl PELLICHUS
pPacy€THBIX 3a/1a4;

Bbruncnarts MoJisipHyro Maccy
BEILIECTB; KOJIMYECTBO
BellecTBa, 00bEM rasza, Maccy
BEILIECTBA;

[IpoBoauTh pacy€Tel 1O
YPaBHEHUSAM XUMUYECKUX
pEeaKIMii: KOJIMYECTBa, 00bEMA,
MaCChI BEIIECTBA 110
HU3BECTHOMY KOJIMYECTBY,
00BEMY, Macce peareHTOB UJIN
MPOAYKTOB PEAKIUU;

YerHbiii  onpoc;
[TuceMeHHbII
KOHTPOJIb;

2.4.

Bopna. PactBopsl.
[Tonstue 06
OCHOBAHUSX

PackppiBaTh CMBICIT H3y4aeMbIX
MOHSTUH U IPUMEHSATD ITH
MIOHSITHS IIPH ONTUCAHUU
CBOMCTB BEILIECTB U UX
[IPEBPALLCHU;
XapakTepu3oBarh (pU3nUecKHe
Y XUMHUYECKUE CBOWCTBA BOJIBI,
€€ pOoJIb KaK PaCTBOPUTETA B
IIPUPOJHBIX MIPOLECcCax;
CocTaBisATh ypaBHEHUS
XUMHUYECKUX PEAKIUN C
y4acTUEM BO/IBI;

OOBACHATH CYITHOCTh

YeTHBIE - ompoc;
[TruceMeHHbBIM
KOHTPOJIb;
[IpakTrueckas
pabora;

VYkaxure
00pazoBaTeNbHbI
€ pecypchl




HKOJIOTMUYECKUX Mpo0iIeMm,
CBSI3aHHBIX C 3arps3HEHUEM
MPUPOIHBIX BOJ, CIOCOObI
OYMCTKH BOJBI OT IIPUMECEH,
MepbI 10 OXpaHe BOJ OT
3arps3HEHUS;

[InanupoBaTh U OCYIIECTBIATh
Ha MPAKTHKE XUMHUECKUE
AKCIIEPUMEHTBI, IPOBOIUTH
HaOII0ICHUS, 1EJIaTh BLIBOIBI
10 pe3yJIbTaTaM YKCIIEPUMEHTA;
CnenoBath npaBuiIam
0e30macHOi pabOTHI B
naboparopuu npu
UCIOJIb30BAaHUU XUMUYECKOU
MOCY/BI U 000PYIOBAHMUS;
[TpoBOIUTH BBHIYMCIIEHUS C
NPUMEHEHUEM TTOHSTHS
«MaccoBas J10JIs BeIECTBA B
pacTBope»;

2.5.

OCHOBHEBIE KJIACCHI
HEOPraHUYECKUX
COE€IUHEHUN

11

Knaccugunuponats
M3y4aeMble BEUIECTBA 10
COCTaBY U CBOMCTBaM,;
CoctaBisaTb HOpMyIIbI
OKCHJIOB, KHCJIOT, OCHOBaHHUH,
CoJIEH M Ha3bIBATh UX I10
MEXIyHAPOIHOU
HOMEHKJIATYpPE;
IIporao3upoBatk CBOKCTBA
BEIIIECTB Ha OCHOBE OOLINX
XAMHUYECKHX CBOMCTB
U3YYEHHBIX KIJIacCOB/TPYII

YeTHBI  0mpoc;
[InceMenHbIn
KOHTPOJIb;
KonTponbHas
pabora;
IIpaxTrueckas
pabora;
CamooneHka ¢
HCIOJIb30BaHUEM
«OneHouHoro
JUCTaY;




BEIIECTB, K KOTOPHIM OHU
OTHOCSITCS;

CocTaBiTh MOJIEKYJISIPHBIE
YpaBHEHUS PEaKLU,
WJUTIOCTPUPYIOIINX
XMMHYECKHE CBOMCTBA U
CIOCOOBI MOTY4YEeHHSI BEIIECTB
M3YYCHHBIX KJIACCOB/TPYIIIL, a
TaK)Ke MOTBEPKIAIOIINX
TCHETUYECKYIO B3aUMOCBSI3h
MEXIYy HUMH.;

[Tpon3BOIUTH BBIYUCIICHHUS 1O
YpaBHEHUSM XUMHYECKHX
peaKkuuii;

[TnanupoBaTh U OCYIIECTBIATH
Ha TPAaKTHKE XUMUICCKHUEC
AKCIIEPUMEHTHI, IPOBOIUTH
HaAOIIOECHUS, NEJIATh BLIBOIBI
0 pe3yJIbTaTaM IKCIIEPUMEHTA;
CnenoBaTh npaBuiIam
6e3omacHoil paboThI B
naboparopuu npu
MCIIOJIb30BAaHUU XUMUYECKOU
ocyzAbl U1 000pyI0BaHUS;
Hcnons3oBate mpu
BBITIOJTHCHUH YI€OHBIX 3aJaHUI
U B IIpo1iecce
UCCIIEN0BATEIbCKON
JIeATETbHOCTH HAayYHO-
MOMYJISIPHYIO JIATEPATYPY
XUMHUYECKOTO COJIepKaHUs,
CIIPaBOYHbBIEC MaTEepHUAbI,
pecypcel MHTEpHETA;
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Paznen 3. Ilepuonnueckuii 3akoH u Ilepuonnyeckas cucrema xumuueckux ieMeHToB /I, M. Menneneesa.

CTpOCHI/IC aTOMOB. XMMHUYECKas CBA3b. OKHCIUTEIBHO-BOCCTAHOBUTCIBHBIC pcakuuu

3.1. | Ilepuoguveckuii 3aKOH 7 1 0
u [lepuonnueckas
CHCTEMA XUMHUYECKUX
2JIEMEHTOB

. 1. Menneneena.

Ctpoenue aToma

PackpsiBaTh cMbICT
MIEPUOIUYECKOI0 3aKOHA;
ITonuMarts cyiiecTBoBaHuE
MEPUOIUYECKON 3aBUCUMOCTH
CBOMCTB XMMHYECKUX
AIIEMEHTOB (M3MEHEHUE
paanycoB aTOMOB U
AIIEKTPOOTPHUIIATEIIBHOCTH) U
UX COCJIMHEHUN OT MOJIOKEHUS
B [IEPUOIMYECKON CHCTEME U
CTPOEHHUSI aTOMa;
YcraHaBIMBaTh CBA3b MEXKAY
MIOJIO)KEHHUEM DJIEMEHTA B
MEPUONYECKON CUCTEME U
CTPOEHHUEM €ro aroMa (CoCTaB U
3apAn sapa, 00IIee YUcio
AJIEKTPOHOB U PACIIPENETICHUE
UX T10 3JIEKTPOHHBIM CIIOSIM);
[Iporuo3upoBate xapaxkTep
M3MEHEHHUS CBOMCTB 3JIEMEHTOB
U UX COEIMHEHUN MO Tpynnam
u nepuojam Ileprnoanueckoin
CUCTEMBI;

XapakTepu30BaTh XUMHUUECKHE
AJIEMEHTHI MEPBBIX TPEX
MEPUOOB, KaJus, KAJIbLIUA 10
UX TOJIOKEHHIO B
ITepuonnueckoni cucreme 1. 1.

YerHpiii  onpoc;
[TuceMeHHbII
KOHTPOJIb;
KonTponbhas
pabora;
CamoorieHka ¢
HCIIO0JIb30BaHUEM
«O11€HOYHOTO
JUCTaY;




Menpeneena;

3.2.

XuMudeckas CBSI3b.
OKHCIUTEIBHO-
BOCCTAaHOBHUTEIIbHEIC
peakiumn

PackpbIBaTh CMBICI H3Y4aeMBbIX
MMOHSATHH;

Onpenensatb BUJ XUMUYECKOU
CBSI3U B COCIMHCHUH;
Onpenensith CTENEHb
OKHUCIICHUS XUMUYECKOTO
aJIeMeHTa 1o (hopMyIie ero
COCTMHECHUS;

Omnpenenstb 37eMEeHT
(BEIIECTBO) — OKHUCIIUTENb U
3JIEMEHT (BEIeCTBO) —
BOCCTAHOBUTEb;

OOBACHATD CYLTHOCTD
MIPOIIECCOB OKHUCIICHUS U
BOCCTaHOBJICHUS;

CocTaBiATh 3JI€KTPOHHBIN
OanmaHc ¢ y4éToM uucia
OT/JIAHHBIX U MPUHSATHIX
AJIEKTPOHOB;

CocTaBnaTh ypaBHEHHE
OKUCITUTEIbHO-
BOCCTAHOBUTEJIBHOMN pPEaKIUU;
Hcnons3oBats npu
BBITIOJITHCHUH YI€OHBIX 3aJaHUI
TEKCThI yueOHHKa, CIPaBOYHBIC
MaTepuabl (IepuoIUYECKYIO
CHUCTEMY XMMHYECKUX
anemenToB /I. 1. Menpaeneena,
Ta0JIUIly pAaCTBOPUMOCTH
KHCJIOT, OCHOBAHHM U COJIEH B
BOJIE, DJICKTPOXUMHUYECKUH Pt

YeTHBIE - 0ompoc;
ITnceMeHHBIN
KOHTPOJIb;
TectupoBanue;
CamoorieHKka C
HCIIOJIb30BaHUEM
«O1eHovHOr0
JINCTA;




HaANpPsDKEHUN METaJlIoB);

Hroro no pazueny: 15

PesepBHOE Bpemst 3

OBLIIEE  KOJIMYECTBO| 68 |3 6
YACOB I10 ITPOT'PAMME

TEMATHUYECKOE IINTAHUPOBAHUE

KJ1acc
Ne | HaumenoBanue KomnmuecTBo wacos [ara Bune! nesrensHocTr Bunei, hopmbr DIIEKTPOHHBIE
/T | pa3/IesioB U TEM W3Yy4eHUs KOHTPOJIS (mupoBsie)
TPOrpaMMBI BCEr0 | KOHTPOJIbHBIE | MPAKTUYECKUE 06pasoBaTebHbIE
paboThl paboThI pecypehl
Paznen 1. BeriecTBO 1 XUMHUUYECKHE PEAKITIT
1.1. | [loBTrOpenue n 5 0 0 XapakTepru30BaTh XMMHUYECKHE YcTHBIN o1poc;

yrayOneHue 3HaHun
OCHOBHBIX Pa3JIeIIOB
Kypca 8 kiacca

3JIEMEHTBI MIEPBBIX TPEX
MIEPUOI0B, KIS U KAJIBLIMS 110
UX IOJIOKEHHUIO B
ITepuonnueckoii cucreme /1. 1.
Menneneena;
KnaccugunupoBats 1 Ha3bIBaTh
HEOPraHUYECKHE BEIIECTBA
H3Y4YEHHBIX KJIACCOB;
OnuceiBaTh 00LIME XUMUYECKHE
CBOMCTBA BEIIECTB Pa3IUYHBIX

KJIaCCOB, MOJATBEPKAATh CBOMCTBA

IIpUMEpaMU MOJIEKYJIIPHBIX
YpaBHEHUH XUMUYECKUX
peakuuii;

ITuceMeHHBIN
KOHTPOJIb;
Camool11eHKa ¢
HCITOJIb30BaHUEM
«O11eHOYHOT O
JINCTaY;




Onpenensarb BUJ XUMHYECKOMN
CBSA3U U THUII KPUCTAJUIMYECKOU
PEIETKYU BEIIECTBA;
[Iporuo3upoBarts cBOKCTBA
BELIECCTB B 3aBUCUMOCTH OT UX
CTPOCHHS;

BeicTpanBath pa3BEépHyThIE
IIACbMEHHBIE U YCTHBIC OTBETHI C
oropoii Ha nH(OpPMaIHIO U3
yueOHHUKa U CIPaBOYHbIX
MaTepUaoB, IpaMOTHO
UCIIOJIB30BaTh N3y4YEHHBIN
NOHATUMHBIN anmapar Kypca
XUMUY;

Hcnonp30BaTh NpH BEIOJIHEHUN
yueOHBIX 3aJjaHUI U B IIpOLECCE
UCCIIEI0BATENIbCKOU
NEeATEIbHOCTH HAy4HO-
HOIYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COJIepKAHUS,
CIIPaBOYHBIE MaTEPUAIIBI,
pecypcbl HTEpHETA;

1.2.

OCHOBHEBIE
3aKOHOMEPHOCTH
XUMHYECKUX peaKInil

PackpbiBaTh CMBICIT H3y4aeMBbIX
MOHATUM U IPUMEHSATH 3TH
MIOHSTHSI TIPU ONMCAHUU CBOWCTB
BELIECTB U UX MPEBpAIECHUI;
KaccudunmpoBaTs XuMu4yecKkue
peaKuu Mo pa3IuYHbIM
MIpU3HAKaM;

¥YcTaHaBiIMBaTh 3aBUCUMOCTh
CKOPOCTH XMMHUYECKON PEaKIUH
OT Pa3IUYHBIX (PaKTOPOB;

YeTHBIE  0mIpOC;
IIuceMeHHBIH
KOHTPOJIb;




[IporHo3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKHUX
MPEBPAIICHUI B Pa3JIMYHBIX
YCIIOBHUSIX;

Onpenenarb OKUCIUTEb U
Boccra"HoButeinb B OBP;
CocTaBisiTh 3JIEKTPOHHBIN
OaJlaHC peakIuu;

1.3. | DnexTponuTHYecKas
JUCCOLAALUS.
XHUMHYECKUE peaKIUU
B PacTBOpPax

10

PackppiBaTh CMBICT N3y4aeMBbIX
MOHATHH, a TAKXKE CMBICII TEOPUHU
JIEKTPOJIUTUYECKON
JIMCCOIAIINMN;

OOBACHATH IPUIYHHBI
3JIEKTPOINPOBOIHOCTH BOJIHBIX
pacTBOpOB;

CocTaBnsATh ypaBHEHUS
JFICCOIUAIINY KUCIIOT, IIeI0dYeH 1
COJIEH, TIOJIHBIE U COKpAIIEHHbIE
HMOHHBIE YPaBHEHUS XUMUYECKHUX
peaxiuii HOHHOTO OOMEeHa;
[InanupoBaTh M OCYIIECTBIISTH HA
MPaKTUKE XUMHYECKHE
SKCTIIEPUMEHTHI, TPOBOIUTH
HaOJIIOICHUSI, AEJIaTh BBIBOIBI 1O
pe3yJibTaTaM SKCIEPUMEHTA;
CrnenoBaTh mpaBuiIamMm
0e30omacHOi paboTHI B
naboparopuu mpu
HCIIOIb30BAaHUN XUMUYCCKOM
MOCYBI M 000PYyIOBaAHUS;

YeTHBIE  0mpoc;
[InceMenHbIn
KOHTPOJIb;
KonTponbhas
pabora;
[IpakTnueckas
pabora;

Hroro no pasneny
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Pasznen 2. Hemerasuiel ¥ UX COEIUHEHUS

2.1.

Oo6mas 4 0
XapaKkTEepUCTHKA
XUMHUYECKHX
asiemeHToB VIIA-
rpymibl. ["amorensl

XapakTepu3oBaTh PU3UIECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX
BEILIECTB raJIoreHoOB (Ha puMepe
XJIOpa) U CIIOKHBIX BEIIECTB
(x110poBOIOpOJIA, XJIOpUIA
HaTpHUsl), CHOCOOBI UX NOTyYEHUS,
IpUMEHEHHE U 3HaYeHHE B
IPUPOEC U KU3HU YEIOBEKA;
OmnpenensaTs raoreHu1-MoHbI B
pacTBope;

[1nanupoBaTh U OCYLIECTBIAThH HA
NPaKTUKE XUMUYECKHE
9KCHEPUMEHTBI, IPOBOIUTH
HaOII0€HUS, 1E€IaTh BBIBOIBI 10
pe3yibTaTaM 3KCIepUMEHTa;
CnenoBath npaBuiam
6e30macHoit paboThl B
nabopartopuu mpu
UCIIOJIb30BAaHUH XMMHYECKON
MOCYZbl M1 000pYyI0BaHUS;

YerHBIE  ompoc;
[TucbmMeHHbBIM
KOHTpO!JIb;
[IpakTnueckas
pabora;

2.2.

Obmas 5 0
XapaKTepUCTHKA
XUMHYECKHUX
anemMeHToB VIA-
rpynnsl. Cepa u eé
COEJIMHEHUS

OOBsICHATH 001IHE
3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOMCTB 2711eMeHTOB VIA-rpynisl
U UX COEIMHEHHU C yUETOM
CTPOEHMS UX aTOMOB;
Xapaktepu3oBaTh GU3HUECKUE U
XUMHUUYECKHE CBOICTBA IPOCTOTO
BEIIECTBA CEPHI U €€ COCTMHEHU I
(cepoBo1OpO/1a, OKCHIOB CEPHI,
CEPHOM KUCJIOTHI, CYJIb(aTOB),

YeTHBIE  0mIpOC;
IIuceMeHHBIH
KOHTPOJIb;




CIIOCOOBI UX TOTYYCHHS,
MpPUMEHEHHE U 3HAUCHHE B
IPUPOJIE U )KU3HU YEIIOBEKa,;
OmnpenensaTe HanU4Ke CyabQat-
MOHOB B pPacTBOPE;
OOBACHATH CYyITHOCTD
9KOJIOTMYECKUX Mpoliiem,
CBSI3aHHBIX C IIEpepaboOTKOI
COETMHEHUI Cephl;
[Tpou3BOANUTH BHIYHUCICHUS TIO
XMMHYECKHM yPaBHEHHSM;

2.3.

OO6mas
XapaKTEePUCTHKA
XUMHYECKHX
anemMeHToB VA-
rpynnsl. A30T, pocdop
1 UX COCANHCHUA

OO0BscHATH 001IKE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3J1EMEHTOB V A-Tpynibl
U UX COCJUHEHUN C y4ETOM
CTPOEHMS UX aTOMOB;
Xapaktepu3oBaTh GU3HMUECKHUE U
XUMHYECKHE CBOMCTBA IPOCTHIX
BELIECTB a30Ta U ¢pocdopa 1 ux
COEIMHEHUH (aMMHaKa, coJier
aMMOHHSI, a30THOW KHMCIIOTHI,
HUTpATOB, okcuaa Gocopa(V) u
(dhochopHOIt KUCITOTHI,
tdocdatoB), ctocoObI ux
MOJIy4€HUs, IPUMEHEHUE U
3HAUEHUE B PUPOJE U KU3HU
YelloBeKa;

OnpenensTb HOHBI AMMOHMS U
(dbocdaT-noHBI B pacTBOPE;
OOBACHATH CYLTHOCTD
9KOJIOTHYECKUX MPoOIem,
CBSI3aHHBIX C HAXO0XKJIECHUEM

YeTHBIE  0mpoc;
[TuceMenHbII
KOHTpO!JIb;
[IpakTnueckas
pabora;




coeMHEeHMH a30Ta u Gocdopa B
OKpY>Karollleu cpele;
[InanupoBaTh ¥ OCYUIECTBISATH Ha
MIPAKTUKE XUMHYECKUE
9KCIIEPUMEHTBHI, IPOBOIUTH
HaOJIIOICHUS, IeTIaTh BHIBOJIBI 110
pe3ylibTaTaM 3KCIepUMEHTA;
CrnenoBath npaBuiam
Oe30omacHoOi paboThI B
naboparopuu npu
UCTIOJIb30BAaHUY XUMUYECKOM
MOCY/IbI U 00OPYIOBaHUS;
[Ipou3BOAUTE BBIUMCIICHHUS 110
XUMHUYECKUM YPAaBHECHUSIM;

2.4.

Oobmas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHTOoB [VA-
TPYMIIBL.

Yrnepon v KpeMHUHN U
UX COEIMHEHUs

OOBbsICHATH 0011IME
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 311eMeHTOB [V A-rpynisl
U UX COCJUHEHUN C y4ETOM
CTPOEHHS UX aTOMOB;
XapakTepu3oBaTh (PU3NUECKUE U
XUMHUYECKHE CBOICTBA MPOCTHIX
BELIECTB YIJIEPOAA U KPEMHUS U
WX COCTMHEHHH (OKCHIOB
yIJ€poa, YroJbHOM KUCIIOTHI,
KapOOHATOB, OKCHJIa KPEMHUSI,
KPEMHUEBOM KUCIIOTHI,
CHJIMKATOB), CTIOCOOBI UX
MIOJIy4€HUs1, IPUMEHEHUE U
3HaY€HUE B MPUPOJE U KUZHU
YENI0BEKA;

Omnpenensats kapOoHAT- U
CHWJIMKaT-HOHBI B PACTBOPE;

YeTHBIE  0mpoc;
[InceMenHbIN
KOHTPOJIb;
KonTponbHas
pabora;
IIpaxTrueckas
pabora;
CamooneHka c
HCIIO0JIb30BaHUEM
«OneHouHoro
JUCTaY;




OOBSCHATH CYIIHOCTD
9KOJIOTMUYECKUX MPOOIIeM,
CBSA3aHHBIX C HAXO0XJACHUEM
YTJIEKHUCIIOTO Ta3a B
OKpPY’Karolllen Cpeae;
NimrooctpupoBaTh B3aMMOCBSI3b
HEOPraHWYECKUX COCTMHEHUI
yriepojia U OpraHuYECKUX
BEILECTB;

[InanupoBaTh M OCYIIECTBIISTH HA
NPaKTUKE XUMHYECKHE
SKCTIIEPUMEHTBI, TPOBOUTH
HaOII0€HUS, 1E€IaTh BLIBOIBI 10
pe3ysbTaTaM KCIIEPUMEHTA;
CrnenoBaTh npaBUIIaM
0e30macHoil paboTHI B
naboparopuu mpu
WCTIOIb30BAaHUH XUMUYECKOU
IOCy/Ibl U 000pYyIOBaHMS;
Hcnonbs30Bath Mpu BHIMOTHEHUH
y4eOHBIX 3aJaHUI TEKCTHI
yueOHHUKa, CIIPaBOYHbIE
matepuaisl ([lepuoanueckyro
CHUCTEMY XUMUYECKHX AJIEMEHTOB
. U. MenneneeBa, Tabnuily
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHU M coJIeH B BOJIE,
3IEKTPOXUMHUYECKUH Pt
HaMpsKeHUH METaIlJIOB);

Hroro no pazneny 24

Paznen 3. Mertajuibl ¥ UX COEAUHEHUS




3.1. | O6mue cBoiicTBa 4 PackpriBaTh CMBICIT H3y4aeMBbIX YerHBIE  ompoc;
METAJLIIOB MOHATUN U IPUMEHSATD ITU IInceMeHHBIM

MOHSITUS [TPU ONUCAHUH CBOMCTB | KOHTPOJIb;
BELIECTB U UX NPEBPAILECHU; CamoolieHKa c
OO0BSICHATE 001IIHE HUCII0JIb30BaHUEM
3aKOHOMEPHOCTH B U3MEHEHUH «O1eHOoYHOTO
CBOMCTB 2JIEMEHTOB-METAIJIOB U | JIUCTaY;
HUX COEIMHEHUH C yYETOM
CTPOECHHS UX aTOMOB;
XapakTepu30BaTh CTPOCHUE
METaIIJIOB, 001IMe PU3NYECKUE U
XHMHYCECKHE CBOMCTBA METAILIOB;
XapakTepu3oBath 0011
CHIOCOOBI TOTYICHHS] METAJLIOB;

3.2. | Baxneiimme merauiel | 16 OO0BscHATH 001IKE YerHbpll  ompoc;

N UX COCAMHCHUA

3aKOHOMEPHOCTH B U3MEHEHUHU
CBOMCTB 2JIEMEHTOB-METAJIIIOB B
rpyIIax U UX COEIUHEHUN C
y4E€TOM CTPOCHUS UX aTOMOB;
XapakTepus3oBath (hU3HUECKUE U
XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEIISCTB METAJJIOB U UX
COeIMHEHMH (OKCUIOB,
TUIPOKCHUJIOB, COJIEH ), CTOCOOBI
WX TIOJTy4EHHsI, MIPUMEHEHHE U
3Ha4YE€HHE B IPUPOJAE U KU3HU
YJeJIoBEKa;

Pacmo3HaBath ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKITUNA HOHBI
MeTaJIOB (MarHus, aJJlOMUHHS,
IIMHKA, JKeJie3a, MeJN);

[InanupoBaTh U OCYIIECTBIIATH HA

[InceMenHbIN
KOHTPOJIb;
KonTponbHas
pabora;
IIpaxTrueckas
pabora;
CamooneHka c
HCIIO0JIb30BaHUEM
«O11€HOYHOT O
JUCTaY,




NPaKTUKE XUMHYECKUE
3KCIIEPUMEHTBI, TPOBOJIHUTH
HaOJIO/IEHUS, 1e1aTh BBIBOJIBI 1O
pe3yJibTaTaM SKCIIEPUMEHTA;
CnenoBaTh npaBUIIaM
6e30macHoi paboTHI B
naboparopuu mpu
HCNOJIb30BAHUU XUMUYECKON
HOCY/bl U 000PYIOBAHMUS;
[Ipon3BOaUTE BBIYKCIICHHS IO
XUMUYECKUM YPABHEHUSM;
BricTpanBath pa3BépHyThIE
IIMCbMEHHBIE U YCTHBIE OTBETHI C
omnopoit Ha UHGOPMAIIHIO U3
yueOHHUKa U CIPAaBOYHBIX
MaTepUaJIOB, PaMOTHO
UCIIOJIb30BaTh U3Y4YEHHBIN
MOHSTUHHBIN aIapar Kypca
XUMUU;

Hcnonb30BaTh NpH BHIMOIHEHUU
yueOHBIX 3aJJaHUi U B TIpOIIECcCe
HCCIIEN0BATENbCKON
JEATEIIbHOCTH Hay4YHO-
MOMYJSIPHYIO JTUTEPATYPY
XAMHYECKOIO COJIEPKAHMUS,
CIIPABOYHBIE MATEPHAIIBI,
pecypcel HTepHeTa;

Hroro no paznpeny:
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Paznen 4. Xumus u okpykaromias cpeaa

4.1.

BemtectBa n
MaTepuabl B )KU3HU

5

0

XapakTepu30BaTh poiib XUMHH B
pa3MyHbIX chepax

YeTHBIE  0mpoC;
IIuceMeHHBIH




YCJI0BECKa

NeSITeIIbHOCTH JIF0/IeH, OCHOBHBIC
BEIIECTBA M MaTePHAIBI,
NPUMEHSIEMBIC B KH3HH
COBPEMEHHOTO YEJIOBEKa;
OOBACHATD yCIIOBHsI 0€301TaCHOTO
WCIOJIb30BAHUS BEILIECTB U
XUMHAYECKHX PEaKIUil B OBITY;
AHanM3upoBaTh U KPUTUYECKH
OLICHUBATh WH(POPMAIIHIO O
BJIMSIHUY TIPOMBIIUIEHHOCTH,
CEIIbCKOTO XO03SICTBA,
TPaHCIIOPTA U JIp. HA COCTOSTHHE
OKpY>KaroIien Cpepl;

YMeTh OKa3bIBaTh MEPBYIO
TIOMOIIb TIPU XUMHUYECKUX
0KOTaX M OTPABJICHHUSX;
[IpuHuMarth yuactue B
oOcyxJeHIH podIemM
XUMHUYECKOH M 3KOJIOTHYECKO
HaNpPaBJICHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO MO3UIIMIO O
npo0GiemMe u npejyiaraThb
BO3MOXHBIE ITyTH €€ PEeLIeHHUS;

KOHTPOJIb;
TectupoBanue;

Hroro no pazueny: 5
PesepBHOE Bpems 0
OBUIEE  KOJIMYECTBO | 68

YACOB IIO ITPOIT'PAMME







I[TOYPOYHOE IINTAHUPOBAHUE

KJ1acc
No Tema ypoka KonnuecTBo yacoB Hara Bunpi, dbopmbl
n/m U3YYEHHUS | KOHTPOJISA
BCETO | KOHTPOJIBHBIE | TPAKTHYCCKHE
paboThl paboThl

1. | IIpeamer xumuu. Posb xumuu B 1 0 0 VYerHblil  omnpoc;
JKU3HU YeJIOBEKa.

2. | Xumus B cUCTEME HayK. 1 1|0 0 YcerHBI  ompoc;
MeTo/1bl TO3HAHUSI B XUMUU

3. | Ipaktuueckas padora Ne 1. 1 |0 1 [IpakTuueckas
[TpaBuia paGoThl B pabora;
1ab0paTOPUN U MPUEMBI
oOpareHus ¢ 1abopaTopHbIM
000opyI0BaHHEM

4. | Tena u BemectBa. Puznveckue 1 |0 0 VYerHblii  onpoc;
CBOICTBa BelIeCTB. ArperatHoe
COCTOSTHUE BEIIIECTB

5. | YUucTele BemecTsa U CMECH. 1 0 0.5 YcerHblil  ompoc;
[TpakTuueckas pabora: No 2. [IpakTuueckas
Pa3znenenue cmeceit (Ha pabora;
pUMepe OYUCTKH MOBAPEHHOMN
COJIN)

6. | Aromsl 1 Monekyisl. IIpocTeie 1 |0 0 YcTHBI  ompoc;
U CIIO’KHBIE BeIeCTBa. ATOMHO-

MOJICKYJISIPHOE YICHHE.3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB

7. | XuMUYeCcKue JIEMEHTHI. 3HaK! 1 |0 0 [TucemeHHBII
(CMMBOJIBI) XUMHUYECKUX KOHTpOJIb;
HIIEMEHTOB

8. | Xumnueckas popmyna 1 |0 0 IIuceMeHnHbIN

KOHTPOJIb;

9. | BajeHTHOCTH aTOMOB 1 |0 0 [TucemeHHBII
XUMHUYECKHX 2JIEMEHTOB KOHTPOJIb;

10. | CocTaBiieHre XHUMHYECKUX 1 (0 0 [TucemeHHBII
dbopMyI IO BaICHTHOCTH. KOHTPOJIb;
Haxo>xnenue BaJIEHTHOCTH
XUMHUYECKHX JJIEMEHTOB 110
dbopmyre

11. | OtHOCHTENBHAS ATOMHAS 1 |0 0 [TucemeHHBII
Mmacca. OTHOCHTETbHAs KOHTPOJIb;
MOJICKYJISIpHAsT Macca

12. | Penrenue 3a7a4 Ha BEIUKCIIEHHUE 1 0 0 ITuceMeHHBIH




OTHOCHUTEJILHON MOJIEKYJIIPHON KOHTPOIIb;
Macchl BELIECTB

13. | MaccoBast 10J11 XUMUYECKOTO [TnceMeHHbI
3JIEMEHTA B COEAMHEHUN KOHTPOJIb;

14. | Pemenue 3a1a4 Ha BBIYUCIICHUE TectupoBanue;
MacCOBOH J0JIU XMMUYECKOTO
3J1eMeHTa 1o (opmyiie
COEIMHEHUS

15. | dusuyeckre U XUMHUECKUE YerHblii  onpoc;
ABJICHUS. XMMHUYECKas peaKIus

16. | [Ipu3Haku U ycrIoBuUs YerHBIE  ompoc;
IPOTEKAHUS XUMUYECKUX
peaxkiun

17. | 3akoH coxpaHEHUs MacChl [IncemMeHHbIM
BElIECTB. XUMUYECKUE KOHTPOJIb;
ypaBHEHUS

18. | Tumbl XUMUYECKUX peaKIuit YCTHBIN OIpoc;

19. | Ypoxk 06001mmeHus 1 [TuceMeHHEBIH
CUCTEMAaTHU3alMK 3HAHUN KOHTPOJIb;

20. | YpoK KOHTpOJIsl 3HAaHUH KonrponbHas

pabora;

21. | Bo3nyx — cmech ra3oB. CocraB YceTHBI  ompoc;
BO3/yXa

22. | TernoBoii A3 peKT XMMUIECKOH YcTHBI  OmpoC;
peakuuu, MoHsATUE O
TEPMOXUMHYECKOM ypaBHEHUH,
9K30- U SHJOTEPMHUECKUX
peaxkuusax

23. | CnocoOslI mosry4eHus IIncemenHbIN
kuciopona. [Ipumenenue KOHTPOJIb;
kucaopona. Okcuabl

24. | Ilpaktuueckas padora Ne 3. [IpakTrueckas
[Tonryuenue u cobupanue pabora;
KHCIIOpPO/1a, U3YUEHHUE €TO
CBONCTB

25. | KpyroBopot kuciopoja B YerHBIT  ompoc;
npupoze. Tomnuso.
3arpsi3HEHUE BO3yXa

26. | Bogopon. ®usnueckue u YerHBI - 0mIpOC;

XMMHYECKHE CBOMCTBA

IIuceMeHHbBIH
KOHTPOJIb;




217.

CriocoObI mosryyeHust

YerHBIE  0mpoc;

BOJIOPO/1a, TPUMEHEHUE IIuceMeHHEbIit
KOHTPO!JIb;
28. | IIpakTuyeckas padota Ne 4. [TpakTrueckas
[Tomyyenue u coOupanue pabora;
BOJIOPO/Ia, U3yUYEHUE Ero
CBOMCTB
29. | [lonsTHE O KUCIIOTAX VYerHbit  omnpoc;
[TucemeHHbIi
KOHTpO!JIb;

30. | [TonsiTue 0 comsx VYerHbit  omnpoc;
[TucemMeHHbIi
KOHTPOJIb;

31. | KomnuecTBo BemecTBa. MoJib. YerHblid  onpoc;
MonsipHas macca [TuceMenHbII

KOHTpO!JIb;

32. | 3akoH ABoraapo. MomsipHBIi YcTHBIH  ompoc;

00BEM razoB [TucbmeHHBIM
KOHTpO!JIb;

33. | Pemenue 3amau Ha [TuceMeHHBIH
B3aUMOCBSI3b KOJIMYECTBA KOHTpO!JIb;
BEIECTBA, 00bEMA 1 MaCCHI
ra3os.

34. | Pacu€Tpl M0 XUMHUYECKUM [InceMenHbIn
ypaBHeHusM. [Ipumenenne KOHTPOJIb;
3aKoHa ABOTaJIpo

35. | dusnueckue U XUMUYECKUE YerHBl  Ompoc;
CBOICTBA BO/IbI. [TnceMeHHbI

KOHTpOJIb;

36. | [TonsiTue 06 OCHOBaHMSIX U VYerHbIl  onpoc;

HHIUKATOpax [InceMenHbIn
KOHTPOJIb;

37. | PactBopsbl. Posb pacTBOpOB. YeTHBI  ompoc;
Kpyrosopot BozasI B ipupoze.
3arpsi3HEeHUE NPUPOJHBIX BOJI

38. | MaccoBas fo7is BeIiecTBa B YerHblid  onpoc;
pactBope. Brruncienus ¢ [TruceMeHHbI
MCIIOJIb30BAHUEM TOHATHUS KOHTpOIIb;
«MaccoBas JI0JIs BEIIECTBA B
pacTBope»

39. | [Ipaktuyeckas pabora Ne 5. [TpakTryaeckas
[IpuroroBieHue pacTBOPOB C pabora;

onpeaenEéHHON KOHIIEHTpAIIMEN




40.

IlepBbIe MOBITKH
KJIACCU(PUKAIUU XUMUYIECKUX
anemeHnToB. Knaccudukanus
HEOPraHUYECKUX COCTMHEHHN

YerHBIE  0mpoc;
IIuceMeHHEbIit
KOHTPO!JIb;

41. | Okcuabl: cocTas, YerHblid  onpoc;
knaccudukanus. [lomyuenue u [TuceMeHHBIIH
XUMHUYECKHE CBOMCTBA KOHTPOJIb;
KHCJIOTHBIX U OCHOBHBIX
OKCHJIOB

42. | OcHOBaHMs: COCTaB, YerHBIE  0mpoc;
Kiaccudukanus, [TuceMeHHbII
HOMEHKJIaTypa, pu3ndeckue u KOHTPOJIb;
XUMHYECKHE CBOICTBA,

CIOCOOBI TIOTyYEHUS

43. | AMdoTrepHbIe OKCUIBI U YcTHBI  ompoc;
TUAPOKCHUJIBI, UX CBOWCTBA U [TuceMeHHBIH
MOJIyYCHHUE KOHTPOJIb;

44. | Kucnotsl: cocTas, YerHBIE - onpoc;
Kiaccudukanus, IInceMeHHBIN
HOMCHKJIATypa, PU3NIECKUE KOHTPOJIb;
CBOICTBa, XUMHUYECKHE Camoonenka ¢
CBOMCTBA HCIIOJIb30BAaHUEM

«O1€eHOYHOTO
JUCTaY,

45. | Conu (cpennue): VYerHbIl  ompoc;
HOMEHKJIaTypa, CIIOCOObI [TucbmMeHHbIi
MOJTYYCHUS, XUMHUYECKUE KOHTPOJIb;
CBOMCTBA

46. | BeruuciieHus 1Mo ypaBHCHHSIM [TnceMeHHbI
XUMUYECKON PEaKUU KOHTPOIIb;

47. | T'enetndeckas CBsI3b MEXIY [InceMenHbIn
KJIacCaMHd HEOPTaHMYECKHUX KOHTPOJIb;
COCIMHEHUN

48. | IIpaktuueckas padora Ne 6. [IpakTrueckas
Pemienne sxcriepuMeHTanbHBIX pabora;
3aga4 1mo reMe «OCHOBHEIE
KJIaCChl HEOPTaHUYECKUX
COECTUHEHUI)

49. | Ypok 0000mmeHus 1 [TuceMeHHBIIH
CHUCTEMaTU3aluu 3HaHU! KOHTpOJIb;

Camoonenka ¢
HCIOJIb30BaHUEM
«O1eHouHoro

JIACTAY;




50. | Ypok KoHTpoOIIs 3HAHUI Kontponbnas

pabora;

51. | Crpoenue atomoB. Coctas YcTHBI  ompoc;
aTOMHBIX siziep. M30TOMBbL. [TuceMeHHbI
DJIEKTPOHBI. KOHTpO!JIb;

52. | Ilepuoauueckuii 3aKoH U YerHBIE  0mpoc;
[lepuoauueckas cucrema IIuceMeHHEbIit
XUMHYECKHX 1eMeHToB JI.1. KOHTPOIIb;
Meunneneesa.

53. | duznueckuii CMbICTT YcerHBI  ompoc;
MOPAAKOBOTO HOMEpPA [TuceMeHHbI
3JI€EMEHTa, HOMEPOB NIEPHOJA U KOHTpO!JIb;
TPYIITIBI

54. | CTpoeH#ue IeKTPOHHBIX VYerHbll - onpoc;
000J104EK aTOMOB [TucemeHHbIM

KOHTpO!JIb;

55. | XapakTepucTuka XUMHYECKOTO YerHBIE - ompoc;
3JIEMEHTA 110 €r0 IOJIOKEHUIO B [TnceMenHbII
MEPUOIUYECKON CUCTEME KOHTpO!JIb;

. . MenneneeBa

56. | 3HaueHue NepUoOANYECKOTO VYerHbIl  omnpoc;
3aKOHA U MEPUOJIUYECKON
cuctemsl. . 1. MeHnaeneeB —

Y4€HBIN, TIEAAroT U TPaXKJaHUH

57. | YpOK KOHTpOJISI 3HAHUH KonTposbnas

pabora;

58. | DneKkTpoOoTpULIATETHHOCTh VYerHbIl  ompoc;
aTOMOB. XMMHUYECKas CBS3b: [TnceMeHHbI
KOBAJIEHTHAs MOJISIpHAS U KOHTpOJIb;
KOBAJIGHTHAs HETIOJIsIpHAs

59. | Xumuueckas CBSA3b: HOHHAS YcerHblid  onpoc;

[InceMenHbIn

KOHTPOJIb;
60. | CreneHb OKUCIICHUS [MucbmeHHbI

KOHTpOJIb;

61. | OkucIUTENBHO- VYerHbll  onpoc;
BOCCTaHOBUTEIIBHBIC PEAKITNHT [TruceMeHHbI

KOHTpOIIb;
62. | IIporeccsl OKUCIEHUS U YerHBI - 0mIpOoC;

BoccTaHOBJIEHU. OKUCIUTENN
1 BOCCTAHOBUTEIN

IluceMeHHbBIH
KOHTPOJIb;




63. | CocraBneHue ypaBHeHUN 1 |0 0 [MucbmeHHbIM
OKHCIIUTEIBHO- KOHTPOJIb;
BOCCTaHOBUTEIIbHBIX PEAKIHA U
CX€M 3JIEKTPOHHOr0 OajiaHca

64. | Ypok 06001meHus u 1 |0 0 [TuceMeHHBIIH
cucTeMaTH3aluy 3HaHUH KOHTPOJIb;

65. | Ypok pa3BuBaroniero KOHTPOJs 1 |0 0 TectupoBanue;
3HaHW.

66. | [ToBTOpenue. PacueTs 1o 1 |0 0 [TuceMeHHBIIH
XUMHUYECKOH opmyIie KOHTPOJIb;

67. | [ToBTOpenue. Pacuers 1o 1 |0 0 [MucbmenHbIM
YPaBHEHHIO PEaKIHH KOHTPOJIb;

68. | IToroBoe TecTupoBaHue 3a 1 |0 0 TectupoBanue;
Kypc

OBUIEE KOJIMYECTBO YACOB 68 |3 6

1O ITPOTPAMME

[TOYPOYHOE IINTAHUPOBAHUE
KJ1acc
No Tema ypoka KommuectBo yacos Hara Bunpi, dbopmbl
n/n U3YYEHHUS | KOHTPOJIS
BCETO | KOHTPOJIbHBIE | IIPAKTHYECKUE
paboThI paboThI

1. | Knaccudukanus u 1 |0 0 YcTHBIN o1poc;
HOMEHKJIaTypa IInceMeHHBIH
HEOPraHMYECKUX BEIECTB KOHTPOJTb;

2. | Ilepuoamueckuii 3aKoH. 1 |0 0 YcTHBIH onpoc;
Ilepuoauueckas cucrema [InceMenHbIn
XUMHYECKHX 3JIEMEHTOB KOHTPOJTb;

. Y. MenneneeBa. CtpoeHue
aTOMOB

3. | 3aKOHOMEPHOCTH B U3MEHEHUHT 1 |0 0 YcTHbIH onpoc;
CBOMCTB XMMHUYECKUX [InceMenHbIn
DIIEMEHTOB B COOTBETCTBHH C KOHTPOJTb;
MOJIOKEHHUEM B MEPUOANIECKOM
CHCTEME U CTPOCHUEM aTOMOB

4. | Xumuueckue CBOMCTBa 1 |0 0 YcTHbI onpoc;
BEIIIECTB, OTHOCSIIUXCA K ITucbMeHHbIiH
Pa3IMYHBIM KJIaccam KOHTPOJTb;
HEOPraHMYECKUX COEIMHEHUH,

WX TeHETHYECKas CBSI3b
5. | CtpoeHue BeriecTBa: BB 1 |0 0 YcTHBIN onpoc;

XUMHUYECKON CBI3U. TUNEI
KPUCTAJUIMYECKUX PELIETOK

IIuceMeHHbBIH
KOHTPOJIb;




CaMoOIIeHKa C

HCII0JIb30BAaHUEM
«O11eHOYHOT 0
JUCTaY;

6. | Kmaccudukarust XuMH4ecKux YcTHbIH onpoc;

peakuui [TnceMeHHbI
KOHTpO!JIb;

7. | IlonsTtue o ckopoctu YeTHBIN o1poc;
XUMHYECKON PeaKInu. ITuceMeHHEbIit
@akTOopBbl, BIUSIOLINE HA KOHTPOJIb;
CKOPOCTbh XUMUYECKON peaKuu

8. | [loHsiTHE O XUMHUYECKOM VY cTHBIM 01poc;
paBHOBecHH. DakTOpHI, [TnceMenHbII
BIIMSIOIINE HA CMEILIEHUE KOHTpO!JIb;
XUMHYECKOTO0 PaBHOBECHS

9. | MexaHHU3M OKHCIUTEIBLHO- VYcTHBIN 0npoc;
BOCCTAHOBUTEJIbHBIX PEAKIUI [TucbmeHHbIi

KOHTpOJIb;

10. | Teopwust 3MEKTPOIUTHUECKOM YcTHBIN OIpoc;
nuccoranuu. CreneHb [TucbmeHHbIi
nuccormanuu. CUIIbHBIE U KOHTPOJIb;
C1a0bIe AIIEKTPOIUTHI

11. | Peakuuu HOHHOTO OOMEHa, VYcTHBI onpoc;
YCIIOBUS UX IPOTEKAHUS. [TnceMeHHbI

KOHTPOJIb;

12. | MonHble ypaBHEHHS peakui YeTHBIN 01poc;
[TruceMeHHbI
KOHTPOIJIb;

13. | Xumuueckre CBONCTBA KUCIOT YcTHBIN OIpoc;
B CBETE MpeCTaBICHUM 00 [TnceMeHHbI
ANEKTPOIUTUYECKON KOHTPOJIb;
JIACCOLIMALAN

14. | Xumudeckue CBOMCTBa VYcTHBIN 0npoc;
OCHOBAaHMH B CBETE [TnceMeHHbI
MpeACTaBICHUI 00 KOHTPOJIb;
ANEKTPOIUTAYECKON
JCCOLAIN

15. | Xumudeckue CBOICTBa coyeli B Y CTHBIN 01poc;
CBETE MpeACTaBIeHU 00 [TnceMeHHbI
ANEKTPOJIUTUYECKON KOHTpOJIb;
JIACCOLIMALUN

16. | [TonsTue o ruaponuse conen YcTHBIN onpoc;

IIuceMeHHbBIH
KOHTPOJIb;




17.

KauectBennbie peakuinu Ha

YeTHBIN 01poc;

KaTHOHBI 1 AaHUOHBI [TucemeHHbIi
KOHTPOJIb;

18. | IIpakTraeckas padora Nel. [TpakTrueckas
Pemenue sxcriepruMeHTalIbHbBIX pabora;
3a/1a4 110 TeMe
"DJIeKTpONUTHYECKAs
nuccouuanus”

19. | Ypox KOHTpoOJIs 3HAHUI KontposbHas

pabora;

20. | OOmias xapakTepucTHKa YcTHbI onpoc;
rajoreHoB. XuMHUYECKHE [TucemMeHHbIi
CBOICTBa Ha IpUMeEpE XJIopa KOHTPOJIb;

21. | XmopoBogopoa. Coinsinas YcTHBIN onpoc;
KHCJIOTa XUMHYECKHE CBOMCTBA, IInceMeHHBIN
MoJIyuyeHue, IpUMEHEHHE. KOHTPOJIb;
KauecTBenHas peakuus Ha
XJIOpUI-MOHBI. Baxkneiiime
XJIOPHJIBI U UX HAXOXKICHHUE B
npupojie

22. | Ilpaktiueckas padorta Ne2. [IpaxTrueckas
[Tonmy4yenne coysiHOM KUCIOTHI, pabora;
U3y4EHUE €€ CBOMCTB

23. | Pemenwe 3a1a4 Ha BEIYUCIICHUS [TucemeHHbII
M0 YPaBHEHUSAM XUMHYECKHX KOHTPOJIb;
peaKIui, eciiv OVH peareHT
JIaH B U30LITKE

24. | O0mias xapakTepucTHKa YcTHBIN onpoc;
aneMeHTOB VIA-Tpynibl. [TruceMeHHbI
CrtpoeHue u dpuznyeckue KOHTpOJIb;
CBOMCTBA MTPOCTHIX BEIIECTB -

KHCIIOPOJIa U CEPHI.
XUMUYECKUE CBOKCTBA CEPBI.
Haxoxnenue cepol u eé
COEIMHEHUH B MPUPO/IE.

25. | CepoBOJIOpO/JI, CTPOCHHE, YCTHBIN o1poc;
buznYecKre U XUMHUECKUE [TuceMeHHBIIH
CBOMCTBA KOHTPOIIb;

26. | OxcuzbI cepbl Kak YcTHbIN omnpoc;
MPEICTAaBUTENN KUCITOTHBIX [TuceMeHHBIIH
okcu0B. CepHUCTas KUCIOTA KOHTPOJIb;

27. | CepHas KHCIIOTa, €€ CBOMCTBA. YeTHBIN 01poc;

[Tpon3BoacTBO cepHOM
KHCJIOTBI

IIuceMeHHbBIH
KOHTPOJIb;




28.

Pemenue 3amau Ha
HaxXO0KIEHUE MAacCOBON JOJIH
BBIXO0/Ia IPOJYKTa PEAKIIUU

IIuceMeHHbBIH
KOHTPOJIb;

29. | O0mmas xapakTepucTuKa YcTHBIH onpoc;
37eMeHTOB VA-rpynnsl. A30T, [TuceMeHHbII
pacnpocTpaHEHHUE B PUPOJIE, KOHTPOJIb;
buznyecKknue 1 XUMHUYECKHEe
cBoiictBa. Kpyrosopor azora B
npupojie

30. | AMMuak, ero puznyeckue u YcTHbI onpoc;
XMMHYECKHE CBOMCTBA, IInceMeHHBIN
[I0JIy4Y€HUE U IPUMEHEHHUE. KOHTPOJIb;

31. | IIpaktuyeckas padota Ne3. [IpaxTrueckas
[Tomyuenue ammuaka, pabora;
M3yYEHHE €TI0 CBOMCTB

32. | Comu aMMOHUS, X YcTHbI# onpoc;
bu3HYEeCKHe 1 XUMHUYECKHE [TuceMenHbII
CBOIICTBa, MPUMEHEHHUE. KOHTPOJIb;
KauecTBennas peakuus Ha
MOHBI aMMOHUS

33. | A3oTHas kuciora, eé YCTHBIN 011poc;
bu3HYeCcKre 1 XUMHUYECKHE [TuceMenHbII
cBoucTBa. Hutpatst KOHTpPOJIb;

34. | ®ocdop, okcun pocdopa(V) u YcTHBIH onpoc;
dochopHas kucnora, IIncemenHbIN
¢buznyecKkue U XMMHUYECKHE KOHTPOJIb;
CBOICTBa, MOJIy4YEHUE.

KauecTBennas peakuus Ha
dochaT-noHbI

35. | Ucnonb30BaHne HUTPATOB U YeTHBIN 01Ipoc;
couieit amMoHus, hochaToB B [TucemeHHBbII
KaueCTBE MUHEPAJIbHBIX KOHTPOJIb;
ynoopeHuit. XumMuueckoe
3arpsI3HEHUE OKPYIKaIOLIEn
cpensl

36. | Yruiepo, aluioTpOITHEIE Bri6epute
MO (UKL, BU/Gpopmy
pacnpocTpaHeHHEe B IPUPO/IE, KOHTPOJIS
¢du3nueckrue 1 XUMHUYECKHE
cBOMCTBa. AncopOIusi.

Kpyrosopor yriepona B
npupojie
37. | Okcuapl yriaepoja, ux YcTHBIN o1poc;

buznyecKre U XUMHYECKUE
CBOWCTBA

IIuceMeHHbBIH
KOHTPOJIb;




38.

YronpHasg KHCI0Ta U €€ COJIu,

YeTHBIN 01poc;

uXx (puznyueckue u XuMU4EeCKHe [TucemeHHbIi
CBOMCTBA, MOJIYYEHUE U KOHTPO!JIb;
npuMeHeHnue. Kauectsennas

peaknus Ha KapOOHAT-UOHBI.

39. | IIpaktuueckas padora Ne4. [TpakTrueckas
[Tomy4yeHue yriiekucioro rasa. pabora;
KauecTBennas peakuus Ha
KapOOHAaT-UOH

40. | Kpemnuii, mpesicraBieHus 06 YcTHbI onpoc;
okcuge kpeMuusi(1V) u [TucbMeHHBIH
KPEMHHEBOU KUCIIOTE. KOHTPO!JIb;
CuMkaTHasi TPOMBIIIUIEHHOCTh

41. | Ilpaktuueckas pabora Ne 5. [IpakTrueckas
Pemienue sxcriepuMeHTaIbHBIX pabora;
3a1a4 1o reMme «Baxuenue
HEMETaJUIbl U UX COCAMHEHUS»

42. | Ypoxk 00001ieHus u VYcTHbI onpoc;
CHCTEMaTU3alluK 3HAHUI [TnceMenHbII

KOHTpO!JIb;

43. | YpOoK KOHTPOJIS 3HAHUH KonTposbhaas

pabora;

44. | OOmiast xapakTepUCTHKA YcTHBIN o1poc;
XUMUYECKHUX JJIEMEHTOB — [TnceMeHHbI
METaJIOB KOHTpOJIb;

45. | ®dusnueckrue U XUMHUYECKUE Y cTHBIN OIpoc;
CBOMCTBA METAJUIOB. [TruceMeHHbI

KOHTpOJIb;

46. | OOmre crnocoOkl MOTYIESHHUS VYcTHBI onpoc;

METAJIJIOB [TnceMeHHbI
KOHTpOJIb;

47. | Ilonarue o KOppo3uu YeTHBIN 01poc;

MeTasuioB. CruiaBsl [InceMenHbIn
KOHTPOJIb;
CamoolieHKa ¢
HCITOJIb30BAaHUEM
«OneHouHoro
JUCTay;

48. | lllenounsie YcTHbI onpoc;
Metaiibl. HaxoxaeHue B [TnceMeHHbI
npupoae. dusnyeckne n KOHTPOIIb;
XUMUYECKHUE CBOMCTBA

49. | Oxcunabl ¥ THAPOKCHUIBI HATPHUS YcTHBIN onpoc;

H KaJus. HpI/IMCHCHI/IC

IIuceMeHHbBIH




MIETOYHBIX METAJIJIOB U UX
COCIMHEHUN

KOHTPOJIb;

50. | [llenouyHO3EMENBHBIE METAJLIBI YcTHBIM 01poc;
MAarHuil ¥ KajablMil, CTPOCHHUE [TnceMeHHbI
aTtoMoB. OHu3NYECKHE U KOHTPOJIb;
XUMHYECKHE CBOCTBA

51. | Baxueiimue coequHeHNUs YcTHBI# onpoc;
KaJIbLMs (OKCUT, TUIPOKCHI, IInceMeHHBIN
COJIN) KOHTPOJIb;

52. | Pemienue 3a1a4 Ha BEIYUCIIEHUS ITuceMeHHEbIit
M0 YpaBHEHUSM XUMHUYECKUX KOHTPOJIb;
peaKuii, €CJId OJIMH U3
PEareHTOoB J1aH B U30BITKE UITU
COAECPKUT IPUMECH; MACCOBOM
JIOJIA BBIXOJ1a MPOTYKTa
peakuuu

53. | Boluncnenus o ypaBHEHUAM [InceMenHbIn
XUMHYECKUX peaKIui, eciu KOHTPOJIb;
OJIMH U3 PEareHTOB JaH B BUJE
BOJIHOT'O pacTBOpa C U3BECTHOM
MacCOBOM J0JIeH

54. | IlpakTuueckas padora Ne6. [IpakTuueckas
JKécTkocTh BOIBI 1 METOJEI €€ pabora;
YCTpaHEHUsI

55. | AmtoMuHuit. Ou3ndeckue u VYcTHBI onpoc;
XHUMHUYECKHE CBOMCTBA. IInceMeHHBIN
Haxoxnenne B mpupoje KOHTpOJIb;

56. | AMdoTepHbIe CBOHCTBa OKCH/IA YcTHBIN onpoc;
W THAPOKCHIA ATFOMUHHUS IIncrMennbrit

KOHTpOJIb;

57. | Kene3o. Haxoxnenue B YcTHBIN OIpoc;
npupoae. Puznyeckue u [IncemenHbIit
XMMHYECKHE CBOMCTBA KOHTpOJIb;

58. | Oxcunbl, THAPOKCHUIBI U COTTU YcTHbI onpoc;
xenesa(Il) u xxenesza(11l) [TucemeHHBII

KOHTpOJIb;

59. | [Ipaktryeckas padora Ne 7. [TpakTrueckas
Pemenue sxcrepuMeHTaTbHBIX pabora;
3a7a4 no TeMe «Bakaeume
METAJUIBI U UX COSANHEHUS

60. | Pemenue pacueTHBIX 33724 10 [TuceMeHHBIH
XUMHUYECKOH hopmyrie KOHTpOJIb;

61. | Pemenne pacueTHBIX 3a4a4 MO ITnceMeHHBIN




YPaBHEHUIO PEaKIIUU KOHTPOJIb;

62. | Ypok 06001ieHus u 1 0 [TuceMeHHEBIN
cUCTeMaTH3allMK 3HAHUI KOHTPOJTb;

63. | Ypok KOHTpOJIs 3HAHUI 1 0 KontposbHas

pabora;

64. | HoBbie maTepuaisl 1 1 0 YcTHbI onpoc;
TEXHOJIOTUH. XUMHUSI U
310poBbe. bezonacHoe
UCTIOJIb30BaHUE BEIICCTB U
XUMHUYECKHUX PEAKIINH B OBITY

65. | [IpupoaHbIC HCTOYHUKH 1 0 YcTHBIH onpoc;
YIJIEBOAOPOIOB (YToJib,
IPUPOIHBIH ra3, He(Th)
NPOJYKTHI UX TIEpepabOTKH, HX
pOIb B OBITY H
POMBIIIJICHHOCTH

66. | OCHOBBI KOJIOTHIECKOMH 1 0 YCTHBIN 011poc;
IPaMOTHOCTH.

67. | Ypok 06001menus u 1 0 [TuceMeHHBIH
CUCTeMAaTH3aIMH 3HAHUN KOHTPOJIb;

68. | UToroBoe TectupoBaHue 3a 1 0 TectupoBanue;
Kype "Xumus. 9 kiacc”

OBIIEE KOJIMYECTBO YACOB 68 7

1O ITPOI'PAMME
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