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ITpumepnast pabodast mporpaMMa 1o XUMHH Ha YPOBHE OCHOBHOT'O
o011ero oopa3oBaHUs COCTaBIe€Ha HA OCHOBe TpeOoBaHU K pe3yib-
TaraM OCBOCHHSI OCHOBHOW 0O0pa3oBaTeIbHOW NpPOTrpamMMbl OCHOB-
HOTO oOmiero oopa3oBaHMsl, NpeACTaBICHHBIX B dDeneparbHOM TO-
CyJlapCTBEHHOM 0Opa30BaTEeJIbHOM CTaHJApTe€ OCHOBHOI'O OOIIEro
oOpa3oBaHUs, ¢ Y4ETOM pacHpelesI€HHBIX II0 KjaccaM IIpoBepse-
MBIX TpeOOBaHUI K pe3yJibTaTaM OCBOECHHUSI OCHOBHOHW oOpaszoBa-
TEeJIBbHOI NpOrpaMMblI OCHOBHOI'O 0OIIero 00Opa3oBaHus U 2JIEMEHTOB
COoZIepIKaHMsI, MPEJICTABICHHBIX B YHHUBEPCAILHOM KOIH(dUKaTOpE
10 XMMHUH, a Takke Ha ocHoBe [IpumepHO# mporpammbl BocHUTa-
HUSI O0ydYarolUXCs IPHU MOJy4eHUH OCHOBHOTO 001iero odOpa3oBa-
Hust U ¢ yu€rom KoHuenmmum npenojaBaHusi y4eOHOro mnpeamera
«Xumusi» B o0pa3oBaTelibHBIX opranu3anusx Poccuiickoit denepa-
LMY, peaJUu3yIolNX OCHOBHBIE 00IIeoOpa3oBaTeIbHble IIPOrPAMMBbI
(yrB. Pemienmem Kosuternm MunnpocBemenust Poccun, mpoTokos
ot 03.12.2019 N I1K-4BH).

NMOACHUTE/IbHAA 3AMUCKA

CorylacHO cBOEMy Ha3HA4€HUIO NMpUMeEpHas padouas mporpamma
SIBIISICTCSI OPMEHTUPOM IJIsI COCTaBJICHHS pabodmx aBTOPCKUX MPO-
rpamMm: oHa JaéT mpeiCcTaBICHUE O 1esiX, 00lIel crparerun ody4e-
HMSI, BOCIIMTAHUS M Pa3BUTUsI 00ydarOlINUXCsl CPEJACTBAMHU yueOHOTO
npeaMera «XHMH»; yCTaHaBIUBAET 00sA3aTeIbHOE IPEIMETHOE CO-
JIepKaHHUe, IMpeaycMaTpUBAeT paclpeleseHne €ero Io KilaccaM Hu
CTPYKTYPHUPOBAHHUE €0 IO pa3jeiiaM U TeMaM Kypca, ONpeIesIsieT KO-
JINYECTBEHHBIC U KaUECTBEHHbIE XapaKTEPUCTUKHU COAEpKaHus; JaéT
IIPUMEPHOE paclipeiesIeHHe YIeOHBIX YacOB 110 TEMAaTHYECKUM pasJie-
JlaM Kypca U peKOMEHAyeMy1o (IIPUMEPHYIO0) MTOCIIE0BATEIbHOCTD UX
U3YYEHUsS ¢ YUYETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3EH,
JIOTUKHU Y4eOHOTO Ipoliecca, BO3PACTHBIX 0COOCHHOCTEH 00y YaronnX-
Csl; OIIpeAeIsieT BO3MOXXHOCTH MpeaMeTa Il peajn3aluun TpedoBa-
HUM K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelibHOMN nporpam-
MBI Ha YPOBHE OCHOBHOT'O 00I1Iero 00pa3oBaHusi, a TAK)Ke TpeOOBaHU I
K pe3ysibTaTaM OOy4YeHHs] XMMHH Ha yPOBHE Iejeil n3ydeHus Tpe-
MeTa U OCHOBHBIX BHJOB y4Y€OHO-TIO3HABATEIHHOUN NESTEIbHOCTH/
Y4eOHBIX TeHCTBUN yUCHHUKA IO OCBOCHUIO YUEOHOTO COAEPKaHUS.

ObLLIAA XAPAKTEPUCTUKA YYEBHOIO NMPEAMETA «XUMWUA»

BKJ'Ia,Z[ yqe6H0r0 npeamMeTra «XuMHsI» B JOCTHIKCHUC HCHCP'I ocC-
HOBHOTI'O 0611161"0 O6pa3OBaHI/I$I O6y0J'IOB.]'ICH BO MHOTI'OM 3HaA4YCHHECM
XUMHUYIECKOM HAayKHW B MHNO3HAHWUHW 3aKOHOB MNPpUPOABLI, B Pa3dBUTHU
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MIPOM3BOIUTEIILHBIX CHIT OOIIECTBA U CO3JaHUHM HOBOM Oa3bl MaTrepu-
AITBHOM KyJIbTYPHIL.

XUMUSI KaK JIEMEHT CUCTEMBI €CTECTBEHHBIX HayK pacnpocTpa-
HUJIAa CBOE BIIMSIHUE HA BCE O00JIACTH YEIOBEUYECKOTO CYIIECTBOBAHMS,
3a7ajia HOBOE BUJIEHUE MUPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHPOBOU KYJIBTYpPBI, HECOOXOJINMBIM yCIOBHEM >KH3HH OOIIIecTBa:
3HaHUE XUMHUH CIIy>)KUT OCHOBOM 111 pOpMUPOBAHUSI MUPOBO33pe-
HUS YeJIOBEKAa, €ro NPeJICTaBIICHUH O MaTepUaIIbHOM €JIMHCTBE MUpPA;
BXHYIO POJIb UTparoT (GOpMHUPYEMbIE XUMHEN NPEJICTABICHUS O
B3aMMOIIPEBPAIISHUSIX YHEPTUH U 00 DBOJIOIUH BEIIECTB B MPHUPO-
Jie; COBpEMEeHHasi XUMHSI HallpaBJieHa Ha pelIeHHe IJI00ajbHbBIX IpO-
OJIeM yCTOMYHMBOTO pa3BUTHS YEJIOBEYECTBA — CHIPHEBOI, dIHEPTETH-
YECKOM, MUIEBOH M 3KOJOTrM4ecKol 6e30macHOCTH, NpodseM 3apa-
BOOXpaHEHMUSI.

B ycnoBusix BO3pacTarollero 3Ha4eHWsl XMMHHU B >KU3HU 0OIe-
CTBa CYILLIECTBEHHO IIOBBICWJIACH POJIb XMMHYECKOIO 0Opa3oBaHUS.
B muiaHe coumanu3aiyy OHO SIBIISISTCS OJTHUM M3 yCIIOBHU (POPMHUPO-
BaHUS UHTCJIJICKTA JIMYHOCTHU U TAapMOHHUYHOTO eé pPa3BUTUA.

COBpeMeHHOMy YCJIIOBEKY XMMHWYCCKHNE 3HAHUA HCO6XO)II/IMI)I IS
pUOOpeTeHNs OOLIEKYJIbTYPHOTO YPOBHS, IO3BOJISIOLIETO YBEPEH-
HO TPYIMUTBHCS B COLIMYME U OTBETCTBEHHO y4acTBOBAaTb B MHOI000-
pa3Hoii KU3HU 00IIecTBa, JJIsi OCO3HAHUS BaXKHOCTH Pa3yMHOI'O OT-
HOIIIEHUSI K CBOEMY 3/I0POBBIO U 3JJ0POBBIO JAPYTHUX, K OKPYyKAIOIIEeH
HNPUPOIHON cpefie, IJIsl TPAMOTHOTO MOBEAECHUS MPU HUCIIOJIb30BaAHUN
pa3IuYHbIX MaTEepHUAIOB M XHMHUYECKUX BEIIECTB B IOBCEJIHEBHOU
JKU3HMU.

Xumuueckoe oOpa3zoBaHWe B OCHOBHOM IIIKOJIE SIBIISIETCSI 0a30BbIM
110 OTHOIIIEHUIO K CUCTEME OOIIEero XUMHUYeCKoTro oopa3zoBanusi. [10a-
TOMY Ha COOTBETCTBYIOIIIEM €My YPOBHE OHO pEaIM3yeT IPHUCYIIHE
0o0ImeMy XUMHUUYECKOMY OOpa3OBaHUIO KIIIOYEBBIE IIEHHOCTH, KOTO-
pBIe OTpa)karoT TOCYyapCTBEHHBIE, OOIIECTBEHHBIE U UHINUBHUIYallb-
HBIC TIOTPEOHOCTH. DTUM ONPEICHSICTCS CyIIHOCTh OOIIEH CTpaTeTHH
00y4YeHMs, BOCIHUTAHHUS W Pa3BUTUA OOYYAIOIIUXCS CpEeACTBAMU
Yy4eOHOTO IpeaMeTa « XUMUsD.

N3yduenne mpenmera: 1) crmocoOCTByeT pealn3allid BO3MOYKHO -
CTel IJIsi caMOpa3BUTHsI U (QOPMHUPOBAHUS KYJIbTYpPBl JUYHOCTH, €&
obmreit 1 GyHKIIMOHATBHON TPaMOTHOCTH; 2) BHOCHUT BKJIIaZ B (op-
MHPOBAHHUE MBIIIJICHNUS M TBOPYECKUX CIIOCOOHOCTEW MHOIAPOCTKOB,
HaBBIKOB MX CaMOCTOSITEJIBHON Y4YEeOHOW IesITeIbHOCTH, 3KCIIEpH-
MEHTAJIBHBIX W HCCIEAOBATEILCKUX YMEHHH, HEO0OXOAWMBIX Kak
B ITOBCETHEBHOM XKHU3HU, TaK U B TPOPECCUOHATIBHON ASSITEILHOCTH;
3) 3HAKOMUT CO CIEHU(UKON HAYYHOTO MBIILICHUSI, 3aKJIaIbIBACT
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OCHOBBI IIEJIOCTHOTO B3IJIsi1a HA €IUHCTBO NPUPOABI U YEJIOBEKA, SIB-
JISIETCSI OTBETCTBEHHBIM ATAaIlloM B (pOPMHUPOBAHUN €CTECTBEHHO-Ha-
YYHOU I'paMOTHOCTH IIOJIPOCTKOB; 4) cIIOCOOCTBYET (POPMHUPOBAHHIO
IIEHHOCTHOI'O OTHOIIEHUsI K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K
MpUpPOJIe, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B KOJIOTHYECKOE 00pa3o-
BaHME IKOJIBHUKOB.

HaszBanHble HamnpaBieHUsS B OOy4YE€HHH XUMHHU 00ECTIEUMBAIOTCS
cnenupUKON CoJlepKaHUs TIpeIMeTa, KOTOPBIA SIBIISIETCS M€1aroru-
YEeCKH aJalTHPOBAaHHBIM OTpa)XE€HUEM 0a30BOM HayKH XHUMHHU Ha
ONPECIIEHHOM dTale €€ pa3BUTHUS.

Kypc XxvuMHuu OCHOBHOU IIKOJIBI OPUEHTHPOBAH Ha OCBOEHHE 00y -
YaloUIUMHUCSI OCHOB HEOPTaHUYECKOW XUMUHM U HEKOTOPBIX MOHSATHI
1 CBEJCHUI 00 OT/IeJIbHBIX 00BbEKTaX OPraHNYeCKON XUMUH.

CtpykTypa coaepkaHus IpeaMera cpopMrupoBaHa Ha OCHOBE CH-
CTEMHOTO MOoJAX0oJa K ero usdydeHuto. CozepkaHue CKJIaJbIBaeTCs U3
CHUCTEMBbI MOHATHH O XUMHYECKOM DJIEMEHTE U BCHICCTBC U CUCTCMBbI
MOHSITUH O XUMHYECKOU peakiiuu. O0e 3TH CUCTEeMBbl CTPYKTYPHO
OpraHHU30BaHbl IO MPUHIUITY IMOCJICAOBATCIIBHOI'O Pa3BUTUS 3HAHUM
Ha OCHOBE TEOPETUYECKUX NPEACTABICHUH Pa3HOTO YPOBHS: aTOM-
HO-MOJICKYJISIDHOTO YYC€HHA KaK OCHOBBI BCEIro €CTECTBO3HAaHMA,
ypoBas Ilepuonuueckoro 3axkona . 1. Menneneera Kak OCHOBHOI'O
3aKOHA XMMMH, YUEHHUsI O CTPOCHUU aToOMa U XUMHUUYECKON CBSI3H,
IIPEACTABIICHUN 00 3JIEKTPOJIUTHYECKON AUCCOLMALIU BEIISCTB B
pactBopax. TeopeTnueckue 3HaHUsI PACCMATPHUBAIOTCsI HA OCHOBE
SMIIMPUYECKH MOJyYECHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
OCJIeN0BATEIILHO OT OJHOI'O YPOBHS K APYTOMY, BBIIOJIHSIA (PYHK-
U OOBSICHEHUsI M IIPOTHO3UPOBAHUSI CBOWCTB, CTPOCHHUS U BO3-
MOYKHOCTEH MPAKTUUECKOI0 NMPUMEHEHHUs U IOJyYEHHUs H3ydaeMbIX
BEIIIECTB.

Takass opraHuzanusl CoIepKaHUsl Kypca CIOCOOCTBYeT IpeAcTaB-
JICHUIO XMMHYECKON COCTABJISIIOIIEN HAYYHOU KapTUHBI MHUpa B JIO-
ruke e€ CUCTEMHO#U npupoabl. Tem caMbiM 00ecTieunBaeTCsl BO3MOXK-
HOCTh (pOPMHUPOBAHUSA y OOYyUJaAIOIINXCSI [IEHHOCTHOTO OTHOLIEHUS K
HayYHOMY 3HaHHUIO U METOJaM MO3HaHWsA B Hayke. BakHo Takxe 3a-
METHUTh, YTO OCBOEHHE COAEPKAHUS Kypca MPOUCXOIUT C IIPUBIIEUE-
HUEM 3HAaHUM M3 paHee W3YYEHHBIX KypcoB: «OKpy’Kalomui MUp»,
«buomorus. 5—7 knacce» U «Pu3uKa. 7 Kiacc».

LUE/IN U3YHEHMA YHEBHOI O MPEAMETA «XUMUA»

K nHanpaBiieHHIO NEPBOCTENEHHOW 3HAUYMMOCTHU HPHU pean3aluu
oOpazoBaTenbHBIX (GYHKIUHN mpeaMeTa « XHUMUsD TPAJTULIHUOHHO OT-
HOCAT (popMHUpOBaHNE 3HAHUNW OCHOB XMMHUYECKOW HAyKH Kak oOJa-
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CTH COBPEMEHHOT'O €CTECTBO3HAHMUS, MPAKTHYECKOU JASSITEILHOCTH
YeJIOBEeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOMW KyJIbTYpbI. 3a1a-
4a nmpeaMeTa COCTOUT B (DOPMHUPOBAHUHM CUCTEMbl XUMHUYCCKHX 3HA-
HUH — BaxXHeHIHUX (HaKTOB, MOHSITHI, 3aKOHOB M TEOPETHUYCCKUX
MOJIOKEHHU I, JOCTYIMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOr0 Xapak-
Tepa, sI3bIKa HAayKH, 3HAHUW O HAYYHBIX METOJaX HW3y4YCHHUs Be-
IIECTB M XUMHYECKHUX pEakIilnii, a Takke B POPMUPOBAHHU U PA3BH-
THW YMEHHUH M CIIOCOOOB JESITEIIbHOCTH, CBSI3aHHBIX C IJIAHUPOBA-
HUEM, HaOII0JICHNEM U NPOBEACHUEM XHUMHYECKOTO YKCIIEPUMEHTA,
coOirtoiIeHreM nmpaBuil 0e30MacHOro oOpallleHus C BEIIeCTBAMH B T10-
BCC/THEBHOM )KU3HHU.

Hapsiny ¢ 2TuM 1Lied U3y4YeHUs] ONpeMeTa B IMporpaMMe yTOYHE-
HBl U CKOPPEKTHPOBaHBbI C Y4ETOM HOBBIX MPUOPUTETOB B CHUCTEME
OCHOBHOTO 0Omiero oOpazoBaHusi. CerosHsi B oOpa3zoBaHUM 0CO0O
3HAYUMOW NpPHU3HAETCS] HAIPABJICHHOCTh OOyYEHHsS HA pa3BUTHE H
caMOpa3BUTHE JIHYHOCTH, (OPMHUpPOBAHUEC €€ HMHTEJIJIEKTa U OOIIeH
KyJbTypbl. O0y4eHNEe YMEHHUIO YUYUTHCSI U IPOJOIIKATE CBOE 0Opa3o-
BaHHE CaMOCTOSATEIBbHO CTAaHOBUTCS OJHOW M3 BaKHEHIIMX (YHK-
UUH y4eOHBIX TPEIMETOB.

B cBsi3u ¢ 5TUM NpU U3ydEHUHU IIpeAMETa B OCHOBHOM LIKOJE 10-
MHHHpYIOIIee 3HaYeHUEe IPUOOpeIn TaKue eI, Kak:

6 (hopMHUpPOBaAHNE WHTEJUICKTYalbHO Pa3BUTON JIMYHOCTH, FOTOBOM
K caMoOOpa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEJIBHOMY IIpH-
HSITHIO pEIICHHH, CIIOCOOHON alanTUupoBaThCs K OBICTPO MEHSIIO -
IIUMCS] YCJIOBUSIM JKU3HH;

6 HAIpPaBIICHHOCTh OOYyYeHHUs] Ha CHUCTEMaTHYECKOe MpPUOOIIeHHE
ydamuxcs K CaMOCTOSITEIbHOM ITO3HABAaTEIbHOU AEATEIbHOCTH,
HAy4YHBIM MeTOJaM IIO03HaHMs, (POPMHUPYIOIMIMM MOTHBAILHIO H
pa3BUTHE CIOCOOHOCTEH K XMMUH;

6 obecrieyeHne yCIOBH, CIOCOOCTBYIOIINX NPUOOpETSHUIO 00yda-
FOLIMMUCS ONBITa Pa3HOOOpa3HOW IesITeIbHOCTH, IIO3HAHHS H ca-
MOTIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KJIIOUYEBBIX KOMIIETEHIINN),
MMEIOIINX yHHUBEPCAIIbHOS 3HAUCHUE TSI PAa3JIUYHBIX BUJIOB €S-
TEIBHOCTH;

6 (hopMHUpPOBaHNE YMEHHN OOBSICHATHh U OLICHUBATH SIBIICHUS OKPY -
JKaIolIero MuUpa Ha OCHOBaHHMHM 3HAHUM M OIIBITA, IMOJIYYCHHBIX
MPY U3YYCHUU XUMUU;

6 hopMupoOBaHHUEe Yy OOYYAIONINXCSI TYMAaHUCTHYECKUX OTHOIICHHUM,
IIOHUMaHUs EHHOCTH XMUMHYECKUX 3HAHUH JUIS BBIPAOOTKH KO-
JIOTHYECKH 1eJIECO00Pa3HOro NOBEACHUS B OBITY M TPYIOBOM Hesi-
TEJIILHOCTH B LIEJISIX COXPAHEHMSI CBOETO 3J0POBBSI H OKPYIKalO-
e NpupoaHON Cpeibl;
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6 pa3BUTHE MOTHBAIIMN K O0OYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPO -
JII0O ¥ CAaMOBOCITUTaHHIO Ha OCHOBE YCBOCHHSI OOIIEUEIIOBEUYECKUX
IIEHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY mpodwist U Ha-
MPaBJIEHHOCTH JaJIbHEHUIIIEro OOydYeHUsI.

MECTO YYEBHOI O NPEAMETA «XMMUA~» B YHEBHOM MMJIAHE

B cucreme obmiero obpazoBanusi « XUMHsD» TpU3HaAHA 00s13aTeNb-
HBIM Y4YEOHBIM TMPEAMETOM, KOTOPHI BXOJUT B COCTAB IPEAMETHOU
obOiact « EcTecTBEeHHO-HAaYYHBIE TTPEAMETHD.

Y4eOHbIM M1aHOM Ha €€ m3ydeHue oTBeneHo 136 yueOHBIX 4ya-
COB — 110 2 4 B Hejelo B 8 1 9 kiaccax COOTBETCTBEHHO.

Jtst ka)kA0T0 Kilacca MpeyCMOTPEHO pe3epBHOE ydeOHOe Bpems,
KOTOpOE MOJXKET OBITh HCIIOJIb30BAHO YYaCTHHKaMu oOpa3oBaTellb-
HOTO TIporecca B 1eisiXx GOPMHUPOBAHUSI BApPUATUBHOMN COCTaBIISIIO-
e coaeprkaHusi KOHKpPETHOW paboueil nporpammbl. [Ipu aTom
oOsi3aTenbHasi (MHBapUaHTHAs) 4acTh COJEp)KaHUs IpeaMeTa, ycTa-
HOBJICHHAsi TPUMEPHO# pabouell mporpaMmmoi, U BpeMmsi, OTBOJIMMOE
Ha €€ Nn3y4deHue, JOJHKHBI ObITh COXPaHEHbBI MTOJTHOCTHIO.

B cTpykType npuMepHo# pabouei nporpamMMbl Hapsiay C MOSICHH-
TEJIbHOM 3alIMCKON BBIACIICHBI CIIEAYIOLINE pa3ieiIbl:

6 IUIaHUPYEMbIe pe3yJIbTaThl OCBOCHHUsI Y4eOHOTro mpeamera «Xu-
MU — JIUYHOCTHBIE, METAIIpEeIMETHBIE, IIPEIMETHBIE;

6 coJliepyKaHue ydeOHOTO npeaMeTa « X MMUs» 110 ToJ1aM 00yUYeHHs;

6 TIPUMEPHOE TEMaTUYECKOE IJIaHHPOBAaHHE, B KOTOPOM ACTaJIU3U-
POBaHO coJEpKaHUE KaKI0M KOHKPETHOH TeMbl, yKa3aHbl KOIM-
YEeCTBO YacOB, OTBOJUMBIX Ha €& H3ydyEHHE, U OCHOBHBIC BHIbI
y4eOHOH HNesiITeIbHOCTH y4YeHHKa, (GOpMHUpyeMbIe NMPU H3YUYCHHH
TEMBbI, IPUBEAEH IEpeUEeHb JEMOHCTPAlMN, BBINOJIHSIEMBIX Y4HU-
TeJeM, U NepedYeHb PEKOMEHIYEMBIX JIA0OPAaTOPHBIX OIBITOB M
MPaKTUYIECKUX pa0dOT, BHITTOJIHAEMBIX yUAIIHMHUCH.

8 MpumepHaa paboyas nporpamma



COAEPXAHWE YYEBHOIO MPEAMETA «XUMWA»

8 KJIACC

I'IepBOHaqaanble XUMHUYECKNE MOHATHUA

IIpenmer xumun. Pob XuMum B )KU3HU deJioBeKka. Tena u Benie-
cTBa. dU3UYECKUE CBONMCTBA BENIECTB. ATpEraTHOE COCTOSIHUE Be-
mectB. [ToHsITHE O MeTO/TaX MO3HAHUS B XUMHH. XUMHSI B CHUCTEME
HayK. UncTele BemecTBa u cMecu. CriocoObl pas3iesieHust CMeceii.

ATOMBI U MOJIEKYJIbIl. XMMHUYECKHE dJIeMeHThl. CHMBOJIBI XUMU-
YEeCKHX 2JIEMEHTOB. [IpocThie U CIIOKHBIE BellecTBa. ATOMHO-MOJIe-
KYJISIPHOE YUYE€HUE.

Xumnueckass popmyiia. BaneHTHOCTh aTOMOB XMMHYECKHUX dJie-
MEHTOB. 3aKOH IOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHas
aroMHass mMacca. OTHOCHTENIbHAsI MOJIEKyJspHasi macca. MaccoBas
J0JId XUMHYCCKOTO 2JICMCHTA B COCAUHCHUU.

dusznyeckre U XUMHYECKHE SIBJICHUS. XHUMUUECKasi pe€aKkuusa 1
e€ nmpu3Haku. 3aKOH COXPaHEHHsI MacChl BEIIECTB. XHUMHUYECKUE
ypaBHeHus. Kitaccudukanusi XuMHYECKUX peakiuil (CoeTnHeHusl,
pasiioxKeHus, 3aMeIeHHUs, OOMEeHa).

XUMHMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH OCY A0,
¢ ipaBuiIaMu paboThl B JabopaTtopuu U npuéMamMu oOpalieHus ¢ ja-
OopaTopHBIM 0O0OpYHOBaHUEM; U3YUYCHHE U ONMCaHUEe (PUZUICCKUX
CBOWCTB 00pa3l0B HEOPTaHWYECKHUX BeIIeCTB; HabtoAeHe puzunyie-
CKUX (IUIaBJI€HHUE BOCKA, TasHUE JIbJla, pacCTHPAHHUE caxapa B CTYIIKE,
KUIIEHUE U KOHASHCAIIU BOIbI) U XUMHUYECKUX (TOPEHHE CBEUH, IIPO-
KaJIWBaHHWE MEJIHOU MPOBOJOKH, B3aUMOJACHUCTBHUE MeJla C KUCIOTOM)
SIBJICHUH, HAOII0ICHUE U ONMCaHUE IIPU3HAKOB IPOTEKAHUsI XUMUYe-
CKUX peakIinii (pa3IoKeHHe caxapa, B3auMOAeHCTBUE CEPHOM KHC-
JIOTHI C XJIOPHUIOM Oapusi, pa3iioxxenue ruapokcuna meau(ll) mpu na-
TpeBaHUU, B3anMOAeHCTBHE kene3a ¢ pactBopoM coiru meau(1l)); uz-
y4YeHHE CIOCOOOB pa3lelIeHUusI cMeced (C MOMOMIBI0O MarHHuTa,
¢unpTpOoBaHUe, BhINApUBaHWE, AUCTHILISALHSA, Xpomarorpadus),
IIPOBEICHNE OYUCTKY NOBAPEHHOM COJIN; HAOIIOAEHHE U OITHCAaHHE pe-
3yJIbTaTOB IPOBEJACHUS OIBITA, HIJIIOCTPUPYIOIIETO 3aKOH COXpaHe-
HUSI MacCHI; CO3/TaHNUE MOJSIICH MOJCKY (IIapOCTEPIKHEBHIX ).

BakHeMluMe NpeACTaBUTE/IM HEOPraHUYECKMX BELLECTB

Bosayx — cmech ra3zos. CocTtaB Bo3ayxa. Kucnopon — anemMeHT n
npocToe BemiecTBO. HaxoxaeHwe KHUCIOopoa B mpHpone, (pusmde-
CKHE U XWUMHUYECKHe cBOMcTBa (peakmuu ropeHus). Oxcuasl. [Ipu-
MeHeHue Kuciaopoaa. CnocoObl TTOMydeHUs] KUCIIOpoaa B JlabopaTo-
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pun U TpoMBINUIEHHOCTH. KpyroBopoT Kuciiopoja B  IIPHPOJE.
O30H — ayroTpoItHasi MoAU(GUKAIMS KUCI0POIa.

TensoBoit 3(pPekT XUMHUIEeCKON peaKnuu, TEPMOXUMHUYESCKHE
YpaBHEHHSI, 9K30- U DHIOTEPMHYECKHE peakuHuu. TOIUTMBO: yroiab U
MeTaH. 3arpsi3HEeHHE BO3/yXa, yCUJIEHHE ITapHUKOBOTO 3 dekTa,
pa3pylIeHne 030HOBOTO CIIOs.

Bonopon — snemeHT u npocroe BeniecTBo. HaxoxieHue Bogopo-
J1a B IIpUpoJie, pr3nvecKkrue 1 XUMHYEeCKHe CBOMCTBA, IIPUMEHEHHUE,
c1rocoObI morydeHusi. KHcnoTe! u coiu.

KonuuecTtBo BentecTBa. Mosib. MossipHast Macca. 3aKkoH ABoTraapo.
MossipHbIii 00bEM Ta30B. PacuéThl M0 XUMHUYECKUM YPaBHEHHUSIM.

dusnueckue cBolicTBa Boabl. Boga xak pactBopuTeinb. PacTBoO-
pbl. HachlieHHBIE U HEHACKIIIIEHHbBIE pacTBOPbI. Pacmeopumocme
ewecme 6 6ooe.l MaccoBast J10JIs1 BelllecTBa B pacTBope. XUMHYe-
ckue cBoiicTBa Boabl. OcHOBaHUsI. POJIb pacTBOPOB B IPUPOJIE U B
J)KU3HU 4YenoBeka. KpyroBopoT BOJbI B IpUpoje. 3arpsisHEHUE NpH-
poaHbIX BoA. OXpaHa U OYHUCTKA MPUPOIHBIX BOJI.

Knaccudukaiyst HeopraHudeckux coeamuenuii. Oxcunl. Kiac-
cuduKanus OKCHIOB: coJjieoOpaszyroiue (OCHOBHBIE, KHCIIOTHBIE,
amporepHbie) U HecolsieoOpazyromue. HomeHkiarypa OKCHJIIOB
(MexxayHapoaHasi U TpUBUAIbHasA). PU3NUECKHUE U XUMUUYECKHE
cBoMcTBa OKCUIOB. [loryueHue okCua0B.

OcHoBanusi. Kitaccudukaiys ocHOBaHUMN: MIETOYN U HEPACTBO -
pumble ocHOBaHHUs. HoMeHKknaTypa OCHOBaHUN (MeXIyHapoaHas U
TpuBHaJbHAA). PU3UUECKHE U XUMHUYCCKHE CBOMCTBAa OCHOBAHHM.
ITonyuyeHnue ocCHOBaHU M.

Kucnorel. Knaccudukanus kucior. HomeHknatypa KHCIOT
(MexxayHapoaHasi U TpUBUAIbHAasA). PU3NUECKHE U XUMUUYECKHE
cBoMcTBa kuciaotT. Pag aktuBHoctu metayuioB H. H. bexerosa. 11o-
JTyYeHHUE KUCIIOT.

Comu. HomenkmnaTtypa coneit (MeXXaIyHapO JHAS U TPUBHAIBHAS).
duznyeckue U XuMHueckue coricTa coiieil. [lonyuenue coneii.

I'eneTndueckas CBsI3b MEXKIy KIacCaMH HEOPTAHUYIECKUX COCIIH -
HEHUU.

XUMHYECKUN JKCIIEPUMEHT: Kaue€CTBEHHOE ONpPENIEIIEHUE COAEp-
J)KaHUSI KHUCIOpPOJa B BO3IyXe; MOJydeHHE, COOMpaHUe, paclio3HaBa-
HUE U U3YYCHUE CBOMCTB KMUCIOPOJa; HAOIIOACHNE B3aUMOJICHCTBUS
BEIMIECTB C KUCIOPOAOM U YCIIOBUS BOSHHUKHOBCHHS U IIPEKPAIICHUS
ropeHus (moxkapa); O3HaKOMJICHHE C OOpa3laMH OKCHIIOB W OITHCA-
HUE UX CBOMCTB; MOJydeHHE, COOMpaHmne, pacrio3HaBaHUE M HU3yde-

1 KypcuBom o0o03HaueH y4eOHBIH mMarepuasn, KOTOPbIM HU3y4aeTcsl, HO HE
BBIHOCHUTCS HAa POMEKYTOUYHYIO M HTOIOBYIO aTTECTAIIHIO.
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HHUE CBOWMCTB BOJIOpOJa (rOpeHne); B3aUMOJASHCTBHE BOAOPO/Ia C OK-
cunoM meau(Il) (BO3MOXKHO HCTIOIF30BaHUE BHICOMAaTCPUAIOB); Ha-
OmrogeHue 0OOpa3IOB BEIISCTB KOJHYSCTBOM | MOJIb; UCCIICIOBAaHUC
0COOEHHOCTEH pacTBOPEHHSI BEIIECTB C PA3JIMYHONW pacTBOPHUMO-
CTBhIO; MPUTOTOBJIIEHUE PACTBOPOB C ONpPEaAeIEHHON MacCOBOM foJiei
pacTBOPEHHOTO BENIECTBA; B3aUMOJCHCTBUE BOJBI C MeTaljIamMu (Ha-
TpUEM H KayibIueM) (BO3MOYXHO HCIIOJIB30BaHUE BHAESOMATEpHa-
JIOB); OIpeJIeJIeHNEe PAacCTBOPOB KHCIIOT U IIEIOYESH C ITOMOIIBIO WH-
JIMKATOPOB; MCCIIEIOBAHUE OOPa3I0B HEOPTraHMYECKUX BEIIECTB pas3-
JIMYHBIX KJIACCOB; HAOJIOJICHUE W3MEHEHHUs OKpPAacKW WHIHKATOPOB
B pacTBOpax KHCJIOT W IIeN0Yeii; N3ydyeHHe B3auMOJICHCTBUS OKCH -
ma menu(Il) ¢ pacTBOpoM CepHOUM KHUCIOTHI, KHCIOT C METaJlJIaMH,
peakuuii HeWTpajJu3aluu; MOJTyYeHUE HEPACTBOPUMBIX OCHOBAHUMA,
BBITECHEHHE OJIHOI'O MeTajula JPYTHMM M3 pacTBOpa COJIM; PEIISHUE
SKCIIEPUMEHTAIBHBIX 337lad 1Mo Teme «BakHelne kiraccel Heopra-
HUYECKHX COCIUHEHUI.

Meproamyeckmi 3aKkoH U Mepuoamnyeckas cuctema
XMMMYeCKmx anemeHToB /Jl. U. MeHgeneesa. CTpoeHue aTOMOB.
Xvmmnueckas cBasb. OKMCIUTENbHO-BOCCTAHOBUTEIbHBIE PeaKLmu

IlepBble MOMBITKHA KiaCCU(PUKALMN XUMHYECKUX dJjieMeHTOB. [lo-
HSITHE O IPYIIIaX CXOJAHBIX 3JIEMEHTOB (I[eJIOYHbIC U IIEJIOYHO3E -
MeEJIbHBIC METAaJJIbI, TaJIOTEeHBI, MHEPTHBIC ra3bl). DJIEeMEHTHI, KOTO-
prie 06pa3ytoT amdoTepHbIe OKCHUIBI U THAPOKCHIBI.

Ilepuoanueckuil 3akoH. Ilepuognueckas cucreMa XUMHUYECKUX
snemenToB J[. . Menneneea. KopoTkomnepuoaHass U JIUHHOIIEPH -
onHasi Gpopmbl [leproanyuecko CUCTEMbI XUMHYECKUX 2JIEMEHTOB
. . Menneneesa. Ilepnoasl u rpynnsl. @U3U4ECKHUNA CMBICH I10-
PSAAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYHIIHI AJIEMEHTA.

Ctpoenne atTomoB. CocTaB aTOMHBIX sifiep. M30TONBI. DJIEKTPOHHI.
CtpoeHne >IeKTPOHHBIX 000JI0YEeK aTOMOB IEPBBIX 20 XUMHYECKUX
sneMeHToB Ilepuoanueckoit cucremnl [I. 1. MenneneeBa. Xapakre-
pHCTHKAa XMUMHUYECKOTO 3JIEMEHTa MO €ro moJjiokeHuio B Ilepuomnye -
ckoii cucrteme /1. I. Menneneena.

3aKOHOMEPHOCTH W3MEHEHHUS paJlyca aTOMOB XHUMHWYECKUX dJIe-
MEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO TPYIIIIaM
u miepuonaM. 3HaueHue llepumonmueckoro 3akoHa u [leproanaeckoit
CHCTEMBI XUMHUYECKUX DJIEMEHTOB JJIsI Pa3BUTHUS HAYKU U TIPAKTH -
ku. . 1. MenneneeB — y4€HBIM U I'paKJIaHUH.

Xumudeckass cBs3b. KoBameHTHast (IOJsipHAsi U HETIOJISIpHAsT)
CBSI3b. DJIEKTPOOTPHUIATEIFHOCTh XUMHUUIECKUX 3JIeMeHTOB. MloHHas
CBSI3b.
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Crernrenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE peak-
nuu. [Iponieccsl okuciIeHust 1 BOCCTaHOBICHUsI. OKHUCIUTEIIN U BOC-
CTAaHOBHUTEIIU.

XUMHYECKUN 3KCIIEPUMEHT: N3ydeHHe oOpas3moB BEIIECTB METa -
JIOB 1 HEMETAIUIOB; B3aWMMOJEHCTBHE THUJIPOKCHA IIMHKA C PacTBO-
paMu KHCJIOT U IIEJIOYeH; NMTPOBEACHUE OIBITOB, HIIJTFOCTPUPYIOIIUX
MIPUMEPbl  OKHUCIIUTEIbHO-BOCCTAHOBHUTEIILHBIX peakuuil (ropeHwue,
peaKkuu pa3ioKeHUsI, COSTUHEHUS]).

ME)KI'Ipe,CI,METHbIe CBA3N

Peanmuzanusi MEXIMPEAMETHBIX CBSI3eW NPU H3YYCHUH XHUMHHU
B 8 KJIacce OCYIIECTBISICTCS Yepe3 UCIIOJIb30BaHNe KaK OOIINX ecTe-
CTBEHHO-HAYYHBIX MOHSITHH, TAK U MOHSITHH, SIBISIFOIIAXCS CUCTEM -
HBIMU JJIs1 OTACJABHBIX MPEAMETOB €CTCCTBEHHO-HAYYHOI'O UKJIA.

OO1ue ecTeCTBEeHHO-Hay4YHbI€ MOHSATHS: HAay4YHbIH (akT, rumnore-
3a, TEOpHs, 3aKOH, aHaJHW3, CHUHTE3, KIACCH(DUKAIMS, MMEPUOIUY-
HOCTh, HAOIIOJICHHWE, DKCIIEPHUMEHT, MOJEIHNPOBAaHHE, H3MEpEHHE,
MO/IEJTh, SIBJICHHE.

dusuka: MaTrepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HY -
KJIMJ, U30TOIIBI, PAIHOAKTUBHOCTb, MOJIEKYJIa, JICKTPUYECCKHUH 3a-
psia, BEWIECTBO, Tello, 00BEM, arperaTHoe COCTOSIHHE BELIEeCTBa, ras,
(pu3myeckue BEIMYMHBI, eAUHHUIBI U3MEPEHUs, KOCMOC, IJIaHETHI,
3BE3 b1, COoTHIIE.

Buonorusi: dorocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEpaJbl, TOPHBIE TOPO-
IIbl, TIOJIE3HBIE MCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KNACC

BelwectBo M XnMmyecKas peakuma

Ilepuonnueckuii 3akoH. Ilepumoanueckass cucremMa XHUMHUYECKUX
snemenToB /. 1. MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTH B
W3MEHEHUHM CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX IMEPHO-
JIOB, KaJIUs, KaJbIUs U UX COCIMHEHUN B COOTBETCTBHUH C TTOJIOKEHH-
€M DJIEMEHTOB B lleprnoagnueckoil cucTeMe U CTPOEHUEM UX ATOMOB.

Ctpoenmne BemecTBa: BUAbI XUMUYIECKON CBSI3U. THIBI KpucTal-
JIMYECKUX PEMIETOK, 3aBUCUMOCTbH CBOIICTB BEIIECTBA OT TUIIA KPH-
CTAJUIUYECKON PEIIETKU U BUJA XUMUYECKOM CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHMYECKHX BEUISCTB
(MexxayHapoaHasT W TpUBHAIbHAs). XUMHUYECKHE CBOMCTBa Be-
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MIECTB, OTHOCSIIUXCS K Pa3JIHYHBIM KJIacCaM HEOPTaHUYECKUX CO-
CIUHCHUN, TCHETHYCCKAasI CBA3h HCOPTaHUICCKUX BEIICCTB.

Knaccudukanuss XUMHISCKUX PEaKIUN MO Pa3InYHBEIM MpU3HA-
KaM (0 YHCITy U COCTaBY YYaCTBYIOIIUX B PEAKIIHU BEIISCTB, IO TC-
mioBomMy 3(p(PeKTy, Mo U3MEHEHHUIO CTEIEHEW OKHCIICHUSI XUMHUYe-
CKHMX DJIEMEHTOB, II0 OOpPaTHUMOCTH, II0 YYacTHIO KaTajnu3aTopa).
DK30- U JHIOTEPMUYECKHE PEaKIUH, TEPMOXHMHYECKUE YypaBHE-
HUSL.

IMTonsATHE O CKOPOCTH XUMHUYCSCKOU peakiuu. [loHsaTHE 00 00OpaTH-
MBIX U HEOOpPATUMBIX XHUMHYECCKUX peakiusx. [loHATHEe O rOMOTCH-
HBIX M T€TEPOTeHHBIX peaknusix. llousmue 0 XUMUYECKOM PAGHO-
gecuu. Daxkmopwi, enusAlOWUEe HA CKOPOCMb XUMUYECKOU pearyuu u
NoJ0JHCeHUE XUMULECKO20 PAGHOBECUSL.

OKUCIINTENTbHO-BOCCTAHOBHUTEIILHBIC PEAKIIUU, DJIEKTPOHHBIN Oa-
JIAaHC OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHONW peakinu. CocraBiieHHe
ypaBHeHI/Iﬁ OKHCJIINTCIIBHO-BOCCTAHOBHUTCIIbHBIX pealcum‘/'l C HUCIIOJIb-
30BaHUEM METO/Ia AJIEKTPOHHOTO OanaHca.

Teopust AJIESKTPOTIUTHIYESCKON TUCCONMHUAITNN. DISKTPOJIUTHI U HEe-
JIEKTPOIUTHI. KaTnoHbl, aHMOHBI. MeXaHu3M JIMCCOIINAIluU Be-
IIECTB C Pa3jINYHBIMHU BUJAAMHU XUMHUYECKOH CcBsI3u. CTEIeHb MUCCO-
nuanuu. CunbHBIC U cl1a0ble 2JIEKTPOIUTHI.

Peakuyu nonHoro ooMeHa. Y clioBUsI IPOTEKAHUsI pEaKIIUii HOH-
HOTO OOMEHa, MOJHBIE U COKpAIIIEHHBIE HOHHBIC YPaBHEHUS peak-
nuii. CBoMCTBa KMCIOT, OCHOBAHUHN U COJICH B CBETE IPEACTaBICHUN
00 PIEeKTPOJIMTHUYECKON aucconnanuu. KauecTBeHHbIE peaKIuu Ha
HOHBEL. [lonamue o euoponusze coet.

XUMHUYECKHUIN SKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KpH-
CTAJUTUYECKUX PEHIETOK HEOPTAaHWYECKHUX BEIIECTB — METAIJIOB U
HeMmeTawioB (TpaduTa U anMasza), CIOKHBIX BEMIECTB (XJIOpHAa Ha-
TpHSI); UCCIICTOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHYECKON peaKIIui
OT BO3JICHCTBUS PA3IMYHBIX (PAKTOPOB; MUCCIEIOBAHUE IIEKTPOIIPO -
BOJTHOCTH PacTBOPOB BEMIECTB, MPOIecca JUCCOINAIINN KHUCIIOT, II1e-
Jno4eit u coye (BO3MOKHO MCITOJIb30BaHUE BHAEOMATEPHUAIOB); IIPO-
BEICHHUE OIIBITOB, WILTIOCTPUPYIOMINX IMPU3HAKU IIPOTEKAHUS peaK-
Uit moHHOTO oOOMeHa (oOpa3zoBaHME OcCaaKa, BBIJIEICHHE Tasa,
oOpa3oBaHME BO/IBI); ONBITOB, HJTFOCTPUPYIOMIUX TPUMEPHI OKUCITH -
TEITbHO-BOCCTAHOBUTEIIBPHBIX peakIuid (TOpeHUe, pPeakIuh pas3io-
J)KCHHUSI, COCTMHCHUS); PAaCcIO3HABaHNE HEOPTaHWUYECKUX BEMISCTB C
OOMOIIIBI0 KAaYECTBCHHBIX PEAaKIMU Ha HOHBI; PCEIICHUE JIKCIIEPH-
MCEHTaJbHBIX 3a1a4.
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HeMeTannbl M 1x coeguHeHuA

OO0mrast XxapakTepuCTHKa ratoreHoB. OCOOCHHOCTH CTPOCHHUS aTo-
MOB, XapakTepHBIE CTEIeHU OKucieHus. CTpoeHMe W (HU3NUECKHE
CBOICTBA MPOCTBHIX BEIIECTB — TaJOreHOB. XMMHUYECKHE CBOICTBa
Ha MpuMepe Xjopa (B3aMMoOJIeliCTBHE C MeTaljaMH, HEMETaJIaMu,
menouamMu). XisopoBoaopoa. ComstHasi KMCIIOTa, XUMUYECKHE CBOM -
CTBa, MOJIy4eHHe, NpuMeHeHue. JlelicTBrue XJiopa B XJIOpPOBOIOpOAa
Ha OpraHW3M dYeJOBeKa. BakHellme XJIOpUIBI M MX HaXO0XJICHHUE
B IPUPOJIE.

OO6mast xapaktepuctuka sieMeHTOB VIA-rpynmnbl. OcoGeHHOCTH
CTPOEGHUSI aTOMOB, XapaKTEPHbIE CTEIICHN OKHUCIICHHSI.

CrtpoeHne u (pU3NUYECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHCIO-
poaa u cepbl. AJITOTPOITHBIE MOJU(PUKAIIMN KUCIIOPOJia U Cephbl. XU-
MHYECKHe cBoiicTBa cepbl. CepoBOAOPO, CTpOeHUE, PU3NIECKUE U
XUMHUYecKrue cBolcTBa. OKCHABI Cepbl KaK MPEJACTAaBUTENN KHUCIOT -
HBIX OKcHU0B. CepHast KUcJioTa, GU3nIYeCKrue U XUMHUYIECKHUE CBOM-
cTBa (0OIIMe Kak IMpeACTaBHUTENsI Kiacca KHUCIOT U crneuudude-
ckne). XUMHYECKHE peaKIiu, JeKallue B OCHOBE MPOMBIILISHHOTO
cnocoba mojiydeHust cepHoi KucioThl. [Ipumenenune. Coiu cepHOU
KHUCJIOTHI, KAaUYeCTBEHHAasl peaKkius Ha cyJibdar-uoH. HaxoxaeHnue
cephl U €€ COeAUHEHUN B npupoae. XUMHUYECKOE 3arpsi3HEHHUE OKpPY-
JKaroleil cpeibl COEAUHEHUSIMU cepbl (KHUCIIOTHBIE 10K AU, 3arpsi3-
HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro NpegOoTBPaILCHHUS.

OO6masi xapakTepucTuka 3jieMeHTOB VA-rpymnibl. OcoGeHHOCTH
CTPOEHMSI aTOMOB, XapaKTEPHbIE CTEIICHU OKHUCIICHUSI.

A3OT, pactipocTpaHeHHe B IpUpoae, PU3NdecKue U XUMHYECKHE
cBoiictBa. KpyroBopot azora B npupojse. AMMHUAK, ero (pu3ndeckue
U XUMHUYECKHE CBOMCTBA, MOJIydeHHe U npuMeHenne. Coan aMmMo-
HUS, UX (pU3NYecKHe U XMMHYECKHEe CBOMCTBA, NpuMeHeHHne. Kaue-
CTBEHHasl peaKlysl Ha MIOHbI aMMOHMUsI. A30THasI KHUCJI0Ta, € Moy~
qyeHue, GU3NIEeCKUe U XUMHUIECKHEe CBOMCTBa (00IIne Kak IpecTa-
BHTEJSI KJlacca KHCIOT HW croeumduueckue). Mcnoiap3zoBaHue
HUTPATOB M COJIEH aMMOHHS B Ka4€CTBE MHUHEPAJIbHBIX yA0OpEHUN.
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEU cpeabl COEIWHEHUSIMU
a3zoTa (KHCJIOTHBIE O IU, 3arpsI3HEHNE BO3/IyXa, ITOYBBI U BOJOE-
MOB).

Docdop, ammorpornHble Momudukanmun Gocdopa, puHIEcKue u
xuMudeckne cBoiicta. Oxcun docdopa(V) u pochopHas KUCIOTA,
(pm3ngeckme m XMMHUYECKHE CBOMCTBA, IMOJIydeHHe. Vcmonbp30BaHME
(ocdaroB B kKauecTBe MUHEPAITBHBIX yIOOpCHUHN.

O6mast xapakrtepuctuka sieMeHToB IVA-rpynmnel. OcobeHHOCTH
CTPOEHUS AaTOMOB, XapaKTEPHbIEC CTEICHN OKUCIICHHUSI.
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VYrnepon, annoTpornHbie MOAU(GUKAIIUHN, PACTIPOCTPAHEHHUE B IIPU-
poae, ¢uzmUecKkne U XUMHYECKue cBoiicTBa. Ancoponus. Kpyroso-
poT yriepona B npupoae. OKcuIbl yriieposa, ux (pu3ndeckue U Xu-
MHYECKHE CBOWCTBA, NEHWCTBUE Ha >XKUBBIE OPTAaHU3MBI, IOJIyUYeHUE
W IpUMEHEHHE. DKOJOTUYECKHUE MPOOIEeMBI, CBSI3aHHBIE C OKCHIAOM
yraepona(lV); runoresa rio0allbHOTO MOTEIUICHUS KiWmara; map-
HUKOBBIA (pekT. YrospHass kuciora U e€ coiu, ux GU3NYEecKue U
XUMHUYECKHE CBOWCTBA, IMOJIlydeHHE U TNpuMeHeHue. KadecTBeHHast
peaknusi Ha KapOoHaT-HOHBI. lcrionp30BaHNe KapOOHATOB B OBITY,
MEJIMIIMHE, IIPOMBIIIIEHHOCTH U CEJIbCKOM XO3STUCTBE.

IlepBoHauasbHBIC TTOHSTHUS OO0 OPraHUYECKUX BEIIECTBaX Kak
0 COCIMHEHMSIX yriepona (MeTaH, dTaH, dTHJICH, alleTUJICH, dTaHOII,
TIIMLEPUH, YKCYCHAasl KUCJIOTa). MXx cocmaé u xumuueckoe cmpoe-
nue. IloHsiTHe O OMOJIOTMYECKH Ba)KHBIX BEIECTBax: >KUpax, Oe-
Kax, yriieBoJax — W WX POJIM B )KU3HU 4eJioBeKa. Mamepuaivroe
eOUHCMB0 OP2AHUUECKUX U HeOPSAHUUECKUX COeOUHEHUL.

KpemHuuii, ero ¢puszmyueckne M XMMHUYECKHE CBOMCTBA, MOJIy4YCHHUE
u npuMeHenue. CoequHEeHUsI KpeMHUs B nipupoje. OO01re mnpe-
craBieHusi 00 okcuae kpemHusi(IV) u kpemuueBoit kucnore. Cuim-
KaThbl, UX HCIOJIb30BaHUE B OBITY, MEIUIIMHE, IPOMBIIIIIICHHOCTH.
Baoicnetiwuue cmpoumenvuvie mamepuansl: Kepamurka, CMmeKio, ye-
Mmenm, 6emoHn, scenezobemon. Ilpobremvt 6e30nacHo20 UCnoIbL308d -
HUSL CIMPOUM ETIbHBIX MAMEPUATO8 8 NOBCEOHEBHOL HCUSHU.

XUMHYECKUNM DKCIIEPUMEHT: H3ydYeHHE OOpa3loB HeopraHu4e-
CKHX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTBI; IPOBEIEHHUE Kaue-
CTBEHHBIX PEAKIIMA Ha XJOPUI-UOHBI U HAOIIOJEHUE MIPU3HAKOB UX
MIPOTEKaHMs; OIBITHI, OTpakaromuye (U3NYECKHe H XHUMHUYECKHUE
CBOMCTBA raJIOTEHOB M UX COEIUHEHUM (BO3MOKHO HCIIOJIb30BaHHUE
BUJICOMATEPHUAIOB); O3HAKOMJICHHE C oOpa3iaMu XJOPHUIOB (Tano-
TeHHUJIOB); O3HAKOMJIEHHE C OOpa3maMu cepbl U €€ COCHUHCHHUSIMH
(BO3MOXHO HCTOJIF30BaHUE BHICOMATECPUAIOB); HAOIIOICHUE IIPO-
mecca OOyTrJIMBaHUs caxapa I0J JIeHCTBHEM KOHIEHTPUPOBAHHOU
CEepHOM KHCIOTHI, M3yUYCHHE XHUMHUYCCKUX CBOMCTB pa30aBICHHON
CEpHOM KHCJIOTHI, NMPOBEAECHHE KAYECTBEHHOW pEaKIUU Ha CyJlb-
ar-non m HaOIONCHHWE TpU3HAKa €€ MPOTCKAHWS, O3HAKOMJICHHE
¢ ¢HU3MYSCKUMH CBOWCTBaMHU a3oTa, ¢ocdopa M UX COCTUHCHUN
(BO3MOXHO HCHOJB30BaHUE BHUICOMAaTEepUaTIOB), OOpa3mamMHu a3oT-
HBIX U GOChOPHBIX yIOOPEHUH; TTOTydeHne, COOnpaHue, pacno3Ha-
BaHME M M3yYECHHE CBOWCTB aMMMAaKa; MPOBEJCHHE KadeCTBEHHBIX
peaknuii Ha MOH aMMOHUs M (ocdaT-HOH W M3yUEeHHE NPHU3HAKOB
UX TIPOTEKAHMs, B3aWMOJCHCTBHE KOHIEHTPUPOBAHHOW a30THOM
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KHUCJIOTBI C MEJbIO (BO3MOYKHO HCIOJb30BAaHUE BHICOMATECPHUAIIOB);
H3yYEeHUE MOJIe/ell KPUCTAIUITMYECKUX PEIIETOK aiMasa, rpadura,
(ymnepeHa; o3HAaKOMIICHHE C TPOILIECCOM aJICOPOILIMU PaCTBOPEH -
HBIX BEIIECTB aKTHUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM IMPOTHBOTA-
3a; NOoJIydyeHHe, coOOMpaHue, paclio3HaBaHUE U HU3yYCHHE CBOICTB
YIJIEKUCIIOTO Ta3a; MPOBeJACHHE KauyeCTBEHHBIX peakiuili Ha Kapbo-
HAT- U CUJIMKAT-UOHBI U U3YYCHHUE ITPU3HAKOB UX IIPOTEKAHHUS; 03 -
HAaKOMJIEHUE C MPOAYKIIMEH CHIIMKATHOW MPOMBIIUISHHOCTH; pellie-
HHE DKCIEPUMEHTAIBHBIX 3aj/lad Mo TeMe «Bakuelinne HeMeTaslIbl
1 UX COECJIUHEHUS .

MeTannbl U UX coeauHeHuA

OO0I1ast XxapaKTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB
Ha OCHOBAaHUM WX MoJioxkeHust B [lepuoanyueckoil cucreMe Xumuue -
ckux snemeHToB JI. 1. MenneneeBa u ctpoeHusi atromoB. CTpoeHHE
MeTaJUIoOB. MeTanimnvyeckasi CBsI3b U MeTallJInYecKass KPHUCTaJLJIH -
gyeckasi penI€rka. DIeKTPOXUMHUYECKUN psi/i HAOpsDKEHUN mMeTa-
noB. dusnyeckre U XUMHYECKHE CBOMCTBa MeTaaoB. OOmiue cro-
COOBI TTOJIyYeHUsI MeTaJLIOB. [loHsITHE O KOPPO3UH METAJIIOB, OC-
HOBHBIE CIIOCOOBI 3alUTHI UX OT KOppo3uu. Crjiassl (CcTajb, YyryH,
JIOpAIOMUHUM, OpOH3a) U MX NMPUMEHEHHE B ObITY W IPOMBIILICH -
HOCTH.

[Ilenounble MeTaNIbl: NOJIO)KEeHUE B [leprnoanyeckoi cucremMe Xu-
Muueckux anemeHToB . M. MeHnaeneeBa; crpoeHde UX aTOMOB; Ha-
XO0XJeHne B mpupoje. PuU3NYecKHue M XMMHYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUABI U TUAPOKCHUABI HATPUS U Ka-
nus. [IppuMeHeHne menoYHbIX METaJNIOB U UX COeAUHEHUH.

Ilenrouno3zemenbHbIE METAJLUIbl MarHui W KajbIHUU: TOJOYKEHHUE
B Ilepunonnueckoil cucreMe XuMU4eCcKux ayeMeHToB [I. 1. Menne-
JeeBa; CTPOCHHE MX aTOMOB; HaxOXXIeHHe B Ipupoiae. dusmdeckue
U XUMHUYECKHE CBOMCTBA MarHus MU Kanblusg. BakHeililue coequHe-
HUS KaTbIUs (OKCHI, THAPOKCHUI, coii). JKECTKOCTh BOABI U CIIOCO-
ObI e€ yCcTpaHEHUS.

AmromuHU: moyoxkeHue B llepmommdeckoi cucTeMe XHUMHYe-
ckux asneMeHToB JI. 1. MenaeneeBa; CTpO€HME aTOMA; HaAXOXAECHHUE
B npupoae. Pu3nyeckue U XMMHUYECKHUE CBOMCTBA aJIlOMUHUS. AM-
(oTtepnbIEe CBOVICTBA OKCHIIA ¥ THAPOKCHUIA AJTFOMUHHUS.

Kenezo: nonoxenue B llepuoauueckoil cucTEME XUMHUYECKUX
sneMeHToB JI. M. MenneneeBa; CTpO€HHME aTOMa; HaXOXKJIEHUE B
npupone. Ou3nyecKkne U XUMHUYECKHE CBOICTBa >kene3a. OKCHUIHIL,
ruapokcuabl u cosm xenesa(ll) u xenesza(lll), nx cocras, cBoiicTBa
U TTOJTy4YECHHUE.
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XUMHAYECKUN DKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMu MeTa-
JIOB U CIUIABOB, UX (DU3UYECKUMHU CBOUCTBAMU; U3YUYCHHUE pE3yiIbTa-
TOB KOPPO3UH METAIOB (BO3MOYKHO KMCIIOJIb30BAHUE BUICOMATEPH -
aJoB), OCOOEHHOCTEH B3aUMOJICHCTBUSI OKCH/IA KAJIBIIHST U HATPHUSI
¢ BOJOM (BO3MOJKHO HCIIOJIb30BaHUE BHICOMATEPHAJIOB); HMCCIEIO -
BaHHUE CBOWCTB KECTKOW BOJIBI; MpOIlecca TOPSHUs JKeje3a B KHCIO-
posie (BO3MOYKHO HCIOJIb30BAHHUE BUJICOMATEPHAIIOB); MTPU3HAKOB
OPOTEKAHUS KAYECTBEHHBIX peakInii Ha HOHBI (MarHus, KajabIlus,
aroMuHUS, ITHHKA, xese3a(Il) u xemeza(lll), menu(1l)); Hadnroae-
HUE W OIHMCAaHHE MPOIIECCOB OKpAIlIMBAHUS [JIAMEHH HOHAMH Ha-
TpHsl, KAJIUS U KaJabIUs (BO3MOYKHO HCITOJIb30BAHUE BUIEOMATEPH -
aJIoB); MCCJIeIoBaHHE aM(OTEPHBIX CBOWCTB T'MAPOKCHIA AJTFOMHHUS
Y TUAPOKCHU/IA [IMHKA; PEIIEHUE DKCIIEPUMEHTAIBHBIX 3a71a4 I10 Te-
Me « BaskHeHIIHe MeTaIbl M UX COCTHHEHUS).

XMMMSA 1 OKpY3KatoLas cpeaa

HoBrlie MaTepuajibl 1 TCXHOJIOTHUHA. BCIHCCTBa n MaTc€purajabl B I10-
BCETHEBHOM >XM3HM 4YeJIOBEKa. XUMHUs U 3/10poBhe. besomacHoe uc-
MOJIb30BAaHUE BEIIECTB U XMMHYECKUX peakiuii B ObiTy. [lepBas mo-
MOIIb MPU XUMHUUYECKHUX 0XKOrax M OoTpaBiieHUsX. OCHOBBI 3KOJIOTH-
YECKOHM I'PaMOTHOCTU. XHMHUYECKOE 3arpsiI3HEHUE OKpY Karolleu
cpensl (TpenenabHasi JOoMMycTUMasl KoHIeHTpanus Bemtects — I1JIK).
Poiis XuMuM B peIICHUH DKOJIOTHYECKHUX IIPOOIIEM.

IIpupoaHble UCTOYHUKHU YTJIEBOJOPOIOB (YTOJib, IPUPOAHBIN ras,
He(Th), TPOAYKTHI UX MEPEPAOOTKH, UX POJIb B OBITY U IIPOMBIIII -
JIEHHOCTH.

XUMHUYECKHIN AKCIIEPUMEHT: HM3ydeHHE OOpa3llOB MaTepHaJIOB
(cTexit0, CIJIaBBl METAJJIOB, TOJIUMEPHBIC MaTEPUATIBI).

MexnpeameTHble CBA3N

Peanuzanmsi MeXIpeIMETHBIX CBs3ed NpU H3YYEHUUW XUMHUH B
9 KJracce OCYMISCTBIISICTCS Uepe3 HCIIOIb30BaHHUE KaK OOIIUX ecTe-
CTBEHHO-HAyYHBIX NOHATHH, TaK U NOHSITHIH, SBISIOMIUXCS CHCTEM-
HBIMH JUTSL OTJACJIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mIre ecTeCTBeHHO-HAaYYHBIC OHATHS: HAYYHBIA (aKT, THIOTE-
3a, 3aKOH, TEOpHs, aHAJIM3, CHHTE3, KiIacCuUKAIMs, TISPHOTHUY-
HOCTB, HAOJIOACHHUE, YKCIICPUMEHT, MOJICIUPOBAHUE, U3MEPCHHE,
MOJIEITb, SIBJICHUE, TApHUKOBBIN () (HEKT, TEXHOJIOT U, MaTSPHAaIIBL.

dusnka: MmaTepusi, aToM, IEKTPOH, IIPOTOH, HEUTPOH, NOH, HY-
KJIUJ, U30TONBI, PAIMOAKTUBHOCTh, MOJIEKYJIa, 3JIEKTPUIECKU 3a-
psi, TPOBOIHUKH, IOJYTIPOBOJAHHUKH, JUDIIEKTPUKH, (POTOIIIEMEHT,
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BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIISCTBa, ras, pac-
TBOP, PACTBOPHUMOCTD, KPUCTAJUIMYECKasi PEIIETKA, CIJIaBbl, PU3H-
YEeCKHUE BEJIUYHUHBI, CJIMHUIIBI U3MEPECHHUSI, KOCMHYECKOE MPOCTPaH-
CTBO, IJTAaHETHI, 3BE3/1bI, COJTHIIE.

Buornorus: ¢porocunTes, npIxanue, 6uocdepa, SKoOCHUCTEMA, MH-
HepallbHbIE YIOOPEHHs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, MUTA-
TeIIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MHUHEPaAJIbI, TOPHBIE TOPO-
JIbI, TIOJIE3HBIC UCKOMAeMble, TOTUTUBO, BOTHBIC PECYPCHI.
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NMJAHUPYEMBIE PE3YJIbTATbl OCBOEHUA
YYEBHOIO MPEAMETA «XUMWNSA» HA YPOBHE
OCHOBHOI'O OBLLUErO OBPA30BAHUA

HN3yuyeHrne XxMMHUH B OCHOBHOMN IIIKOJIE€ HAIlpaBJIEHO Ha JOCTHXKE-
HUE OOyYaloIIMMUCS JUYHOCTHBIX, METalpeIMETHBIX W IIpEeIMET-
HBIX pe3yJIbTaTOB OCBOCHUS Y4eOHOTO IIpeaMeTa.

JINYHOCTHbIE pe3ynbTaThl

JImgyHOCTHBIE pe3ylIbTaThl OCBOSHUSI MPOTpamMMbl OCHOBHOT'O 00-
ero oOpa3oBaHUs IOCTUTAIOTCS B XOJe OOyYEeHHsS] XUMUHU B €JIHMH -
CTBE YUYeOHOMW M BOCIMTATEIILHOMN JiesiTenbHOCTH OpraHu3anuu B cO -
OTBETCTBUHU C TPAJTUIIMOHHBIMU POCCUMCKHUMHU COLMOKYJIBTYPHBIMU
WU JIyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHSITHIMH B OOIIECTBE
MpaBUJIAMH U HOPMAaMHU MOBEIECHUS U CIIOCOOCTBYIOT IIpolieccaM ca-
MOIO3HAHMs, CAMOPA3BUTHS U COLMATIM3ALUU O0yUYaIOMIUXCsl.

JImgaHOCTHBIE pe3yibTaThl OTPaXKaroT C(OPMHUPOBAHHOCTb, B TOM
4uCJI€ B YaCTH:

MaTpMOTMYECKOro BOCMMUTaHUA

1) HEHHOCTHOrO OTHOWICHUS K OTEYECTBECHHOMY KYyJIbTYpPHOMY,
HCTOPUYECKOMY M HAYYHOMY HACJICIHIO, TOHUMAaHUS 3HAYCHUS XH-
MHYECKOW HAYKH B YKH3HH COBPEMEHHOIO OOIIECTBa, CIIOCOOHOCTH
BJIaJICTh JOCTOBEPHOH MH(MOpMaALHEH O NMEPEHOBBIX TOCTHKCHHIX U
OTKPBITHSIX MHPOBOH M OTCUYECTBCHHOW XHMHH, 3aUHTEPECOBAHHO -
CTHU B HAYYHBIX 3HAHUSX 00 yCTPOWCTBE MUpa U OOIIECTBA;

rpa)KAaHCKOI'O BOCMUTaHKA

2) npencTraBieHUs] O COLMAIBHBIX HOPMAax M MPaBUIaX MEXKIHY-
HOCTHBIX OTHOIIEHMH B KOJUJIEKTUBE, KOMMYHHMKAaTHBHOH KoMIIe-
TEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-HUCCIIeI0BATEIILCKOM,
TBOPYECKON M APYTHX BHUAAX NESATEIHHOCTH; TOTOBHOCTH K pPa3HO-
00pa3HOM COBMECTHOM AEATEIHLHOCTH IPHU BBINIOJIHEHUH y4eOHBIX,
MMO3HABATEIILHBIX 3a/1a4, BBINOJIHEHUH XHMHYECKHX 3KCIIEPUMEH-
TOB, CO3JAHUU y4EeOHBIX MPOEKTOB, CTPEMJICHHUS K B3aHMOIIOHUMA-
HHUIO ¥ B3aMMOIIOMOIIN B MPOIIECCE 3TOH YIeOHOH IeATeTLHOCTH; TO-
TOBHOCTH OIIEHMBAaTh CBOE IMOBEJACHHWE M IOCTYNKH CBOUX TOBapH-
mel ¢ TMO3WIIMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YyYETOM
OCO3HAHUS ITOCJIE/ICTBUI ITOCTYTKOB;

LleHHOCTH Hay4YHOro no3HaHuA

3) MUPOBO33PEHUYECKUX MPEACTABICHUN O BEIISCTBE W XHUMHUEC-
CKOIl peaKIiM, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO pa3BH-
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THSI HAYKU U COCTABIISIIOIIUX OCHOBY JUISI MIOHUMAHMSI CYIIITHOCTH Ha-
YYHOW KapTUHBI MUpa; MPEJACTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHO -
CTAX PAa3BUTHS NPUPOJIBI, B3aUMOCBS3AX YEIOBEKAa C MNPUPOJHON
Cpenoil, 0 poJau XUMHUU B IO3HAHUU ITHUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEIbHBIX MOTHBOB, HAIMPaBICHHBIX HA MOJyYCHHE HO-
BBIX 3HAaHUU IT0 XUMHUH, HEOOXOIUMBIX UIsl OOBSICHEHUs HaOIro/1ae-
MBIX IIPOILECCOB U SIBICHUH;

5) mo3HaBaTenbHOW, HHPOPMAIIMOHHON U YUTATEIBCKOW KYJIBTY-
pBl, B TOM 4YHCIIE HaBBIKOB CaMOCTOSITEIIBHON pabOTHl ¢ y4eOHBIMHU
TEKCTaMH, CIIPAaBOYHOU JIUTEpaTypoil, JOCTYNHBIMU TE€XHUYECKUMU
cpeacTBaMu MH(POPMAITMOHHBIX TEXHOJIOTHH;

6) nHTepeca K OOYYECHHIO M IMO3HAHMIO, JTIOOO3HATEIBHOCTH, T'O-
TOBHOCTHU U CHHOCOOHOCTH K caMOOOpa30BaHUIO, IPOEKTHOH U uccie-
JIOBaTEJILCKOM JIeSITEJIbHOCTH, K OCO3HAHHOMY BBIOOPY HallpaBJICH-
HOCTH M YPOBHSI OOy4YeHHSI B JTabHEHIIIEM;

®opMMPOBaHMA KyNbTypbl 340POBbS

7) OCO3HaHHsA HNCHHOCTH »XXHW3HH, OTBCTCTBCHHOI'O OTHOIICHHA K
CBOEMY 3/J0pOBbIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 >KHU3HH, OCO3HA-
HHSI TIOCJICJICTBUI W HENPHSITHSI BPEIHBIX NpUBbIUEK (yrnoTpebiie-
HUSI QJIKOTOJIsI, HAPKOTHUKOB, KypEHHsI), HEOOXOJIMMOCTH CcOOIItoIe-
HUS NIPaBUI 0E30MMaCHOCTH NPU OOpaIIeHUN ¢ XMMHYECKHMHU Bellle-
CTBaMU B OBITY U pPeaJIbHOM KHU3HH;

TpyAoBoro BOCMTaHMA

8) uHTepeca K MPaKTHISCKOMY HU3yYCHHIO Tpodeccuii u Tpyaa pas-
JIMYHOTO POJia, YBaXKEHHUE K TPYAYy U pe3yJibTaTaM TPYJIOBOI AesITeNb-
HOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMUS IIPEIMETHBIX 3HAHUM IO
XHMHUH, OCO3HAaHHOT'O BEIOOPa HHAWBU Y AIbHOH TPAeKTOPHUH PO I0JI-
JKeHHs1 00pa30BaHUs C YUETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHO-
CTH K XMMHH, OOIIIECTBEHHBIX HHTEPECOB U NOTPEOHOCTEH; yCIenHOM
npodecCCHOHAIBHONW ASATEIBHOCTH M Pa3BUTHSI HEOOXOJIUMBIX yMe-
HUI; TOTOBHOCTH aJIalITUPOBATHCS B MPO()ECCHOHAIBLHOM cpe/ie;

IKOIOrM4eCcKoro BOCMmMTaHMsA

9) 5KOJIOTrMYECKH HEeIECO00Pa3HOTO OTHOIIICHHS K IIPUPOJIC KaK
UCTOYHUKY >KU3HHU Ha 3eMJIe, OCHOBE €€ CylIeCTBOBaHUS, IIOHUMa-
HUS [IEHHOCTH 3/T0POBOTO U O€30I1macHOTo 00pas3a >KU3HU, OTBETCTBEH-
HOTO OTHOIIEHHSI K COOCTBEHHOMY (PH3WYECKOMY M TICHUXHYIECKOMY
37I0pPOBBIO, OCO3HAHUSI IIEHHOCTH COOJIOJICHUS MPaBUI O€30MaCcHOTO
MOBEZICHNs TTPU paboTe C BEIIECTBAMU, a TAK)KE B CUTyalUsAX, yIpo-
JKaIOIIMX 3/J0POBBIO U KU3HHU JIIOJCH;
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10) cnocoOHOCTH MPUMEHSITh 3HAHHUS, IMOJydaeMble TIPH U3y4de-
HUM XUMHUU, ISl PEIISHUs 3a/1a4d, CBA3aHHBIX C OKpY>Karollen npu-
poAHOI cpenol, HOBBIIIEHUS] YPOBHS dKOJOTHYECKON KYyJIBTYPBI,
O0CO3HaHUS II100aTbHOTO XapakTepa SKOJOTHYECKHUX IpoOJIeM U ITy -
Tel UX pelIeHUs] MOCPEICTBOM METOJ0B XUMHUM;

11) 5KOJOTUYECKOTO MBINUICHHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM
B IIO3HAaBaTEJIbHONW, KOMMYHUKATUBHON M COLMAIILHOMN MpaKTHUKE.

MeTanpeaMeTHble pe3ynbTaThbl

B cocraBe MetanpeaMeTHBIX PE3yJIbTAaTOB BBIJACIAIOT 3HAUYMMBbIE
Jutst (DOpMHUPOBAHUSI MUPOBO33PEHUsS] OOIIeHay4YHbIe MHOHSITHS (3a-
KOH, T€OpHsi, IPUHINI, TUNoTe3a, ¢pakT, CUCTeMa, IpoIecc, IKCIe-
PUMEHT M [Ip.), KOTOpPbIE HCIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX
YUYEeOHBIX MpeJIMeTax U IO3BOJISTIOT Ha OCHOBE 3HAHWM M3 ATUX MpeJ-
MeTOB (hOpPMHUPOBATH MPEJCTABICHUE O IEJIOCTHON HAYy4YHOW KapTH-
HE MHpa, U YHUBEpCaJIbHbIE y4YeOHbIC JIeHCTBUs (MIO3HABaTEIIbHbBIC,
KOMMYHHUKaTUBHBIC, PETYISITUBHBIC), KOTOpbIe oOecneunuBaroT ¢op-
MHPOBaHHE TOTOBHOCTH K CaMOCTOSTEIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHUIO YUEOHOH JIeSI TETbHOCTH.

MeranpeamMeTHbie pe3yJibTaTbl OCBOCHHSI 00pa3oBaTeIbHOW IIpO-
rpamMMBbl 110 XMMHUH OTPaAKarOT OBJIAJEHUE YHHUBEPCAJIbHBIMU I103HA-
BaTEJbHBIMU JAECUCTBUSIMHU, B TOM YHUCJIE:

ba3oBbIMM NOrMYECKUMM AeﬁCTBMﬂMM

1) yMeHHEM HCIIOIB30BaTh HPHUEMBI JOTHYSCKOTO  MBIIUICHUS
IIpY OCBOCHUH 3HAHUW: PACKPBIBATH CMBICI XUMHUYECKUX HOHATHH
(BBIIENATH WX XapaKTepHbIE IPHU3HAKH, yCTAaHABIUBATh B3aHMO-
CBSI3b C IPYTHMMH MNOHATHUSMH), HCIIOJIB30BATh IOHATHSA IJIA OO0BsC-
HEHHsI OTACIbHBIX (aKTOB M SIBJICHHH; BBIOMpPATh OCHOBAHHUS U
KPUTEPUH ISl KIACCH(PUKAIUM XUMHUYECKUX BEIIECTB W XUMHUE-
CKHMX peaKUuii; yCTaHaBIWBaTh IPUYUHHO-CICICTBEHHBIE CBSI3H
MeXIy OOBEKTaMH H3YYEHHs; CTPOUTH JIOTUYECKHE PaCCyKIACHUS
(MHAYKTUBHBIC, JIeAyKTUBHBIC, 10 AHAJIOTUH); JeJaTh BBIBOJbBI H 3a-
KJIIOYCHUS;

2) yMeHHEeM NPHUMEHSTh B IPOLECCe MO3HAHUS MOHSITHS (Ipen-
METHBIC W METaIlpe/IMETHBIEC), CHMBOJIHYECKHUE (3HAKOBBIC) MOJICIH,
HCIIOJIb3yeMbIe B XMMHHU, TPeoOpa30BbIBaTh MIHPOKO IPHUMEHSIEMBbIC
B XUMHH MOJICIIBHBIC MPEACTABICHUS — XUMHYSCKHH 3HAK (CUMBOJI
SJIEeMEHTa), XUMHYecKass (opMysa U YypaBHEHHE XMMHUYECKOHN peak-
U — TPU PEIICHHH y4YeOHO-IO3HABATEIBHBIX 3ajad; C y4EéTom
3TUX MOJEJILHBIX MPEJICTABICHUN BBISBIISITH U XapaKTEepHU30BaATh Cy-
IIECTBEHHBIC NPU3HAKN H3y4YAaeMBIX OOBEKTOB — XMMHYECKHX Be-
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IIECTB M XMUMHYCCKHUX PEAKIMH; BBIABISITH OOIIME 3aKOHOMEPHO-
CTH, IPUYUHHO-CIICICTBCHHBIC CBSI3M U MPOTHUBOPEYHs B H3y4aeMbIX
mporeccax M sIBJICHUSIX; OpejjaraTb KPUTCPHH IS  BBISIBIICHUS
9TUX 3aKOHOMEPHOCTEW W NPOTHBOPEYHI; CAaMOCTOSITEIIFHO BBHIOH-
paTth criocob pemieHus yueOHO 3aa4yu (CpaBHUBAaTh HECKOJIBKO Ba-
pUaHTOB pelIeHus, BEIOUpaTh HanboJiee NOAXOSIIUN ¢ y4ETOM ca-
MOCTOSITEJIBHO BBIJICIICHHBIX KPUTCPUECB);

ba3oBbIMM UCCNef0BaTENBCKUMMU AE‘I‘;iCTBMFIMM

3) yMeHHeM HCTOIb30BaTh MOCTABJICHHBIC BOMPOCHI B KayecTBE
WHCTPYMEHTa IMO3HAHUS, a TAaK)Ke B Ka4eCTBE OCHOBBI JJIsI (DOPMHU -
pOBaHHUS THUIIOTE3bl MO MPOBEPKE MNPABUIBHOCTU BBICKA3bIBA€MBIX
CYXJICHUI;

4) npuobpeTeHre OMNbITa MO MJIAHUPOBAHHUIO, OPTaHU3AIMH U MPO-
BEJICHHUIO YUYCHHYECKUX DKCIIEPUMEHTOB: YMEHHE HAOJI0/1aTh 3a XO-
JIOM TIpOIlecca, CaMOCTOSATENbHO IIPOTHO3HUPOBATH €ro pe3yJibTar,
(popmynupoBaTh 0000I1IEHUsI U BBIBOJBI 110 pE3yJibTaTaM MPOBEJIEH -
HOTO OITbITA, UCCJIEIOBAHUs, COCTABIISITh OTYET O MPOJEIaHHOUN pa-
oore;

Pa6oToM ¢ uHbopmaLpei

5) ymeHnneMm BbIOHpaTh, aHAIU3UPOBATH U MHTEPIPETHPOBATH MH-
(popmanyro pa3nuyUHBIX BUIOB U (OPM IpEACTaBICHUs, ITOTydae-
MYIO U3 Pa3HbIX UCTOYHHUKOB (HAy4YHO-IOIYJIsIpHAs JIUTepaTypa XH-
MHYECKOr0 COJAEpIKaHUsl, CIIpaBOYHBIE IMOcoOus, pecypchl HTepHe-
Ta); KPUTUUECKH OLICHUBATh IIPOTHBOPEUYHUBYIO U HEJOCTOBEPHYIO
uH(OpMaIHIO;

6) yMeHHEM IIPUMEHSITh Pa3InYHbIC METObI U 3aIIPOCHI IIPH I10-
Hucke u oTbope HHPOPMAIIMH U COOTBETCTBYIOIIUX JTaHHBIX, HEOOXO -
JUMBIX JUUIsI BBITIOJHEHUsI YUY€OHBIX M IMO3HABATEJILHBIX 3a7a4 OIpe-
JEIIEHHOTO TUIIA; IIPHOOPETEHNE OIbITa B OOJIACTH NCIOJIb30BaHUS
HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMH, OBJIaJICHUE
KYJIbTYpPOIl aKTUBHOT'O UCITOJIB30BaHUs PA3JIMUYHBIX ITIOMCKOBBIX CH-
CTEeM; CaMOCTOSITEJILHO BHIOMpATh ONTHMalIbHYIO (OpMY HpeacTaB-
nenust uHGOPMAIUM W WIUIIOCTPUPOBATH peHIaeMble 3aadu He-
CIOXKHBIMH CXEMaMH, JuarpaMMaMu, IpyruMu opMamu rpaduku
U UX KOMOHUHAIIUSIMHU;

7) yMEHHEM HCIIOJIH30BaTh U aHAINU3UPOBATH B MPOIECCe YISOHOM
¥ WCCIIEIOBATEIBCKON AEATEILHOCTH NH(DOPMAITNIO O BIMSTHUU IIPO-
MBIIIJIEHHOCTH, CEJIBCKOTO XO3sIMCTBA M TPAHCHOPTA Ha COCTOSIHHUE
OKpYyKarolel NpupoIHOUN Cpebl;
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yHMBepcaJ’IbeIMIA KOMMYHMKATHUBHbIMU AeﬁCTBMFIMM

8) ymeHueM 3ajaBaTh BONPOCHI (B XOJE AHAIOTa W/WIH JUCKYC-
CHH) MO CYIIECTBY 00CY»X /aeMO# TeMbI, (HOPMYJITUPOBATH CBOH IIPE]I-
JIOKEHUSI OTHOCUTEIBHO BBIMIOJIHEHUS MIPEJIOKECHHOM 3a/1a49u;

9) npuobpeTeHHEe ONbITa MPE3CHTAIMN PE3yJIbTATOB BBITOJIHEHHUS
XUMHUYCCKOTO JKCIIEpHUMEHTa (J1abopaTOpPHOTO OIIbITa, Jaboparop-
HOM paboOTHI TTO UCCIETOBAHUIO CBOMCTB BEIIECTB, YyUeOHOTO MPOCK-
Ta);

10) 3auHTEpECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMU IMO3HA-
BaTEJILHOUW M HMCCJIEIOBATEIBCKOMN JESITEIbHOCTH MIPHU PEIICHUH BO3-
HUKAOIIUX MPOOJeM Ha OCHOBE ydéTa OOIIMX MHTEPECOB M COTJia-
coBaHUsl MO3UIUU (0OCYX JIeHHUsl, OOMEH MHEHHSIMHU, «MO3TOBBIE
HITYPMbI», KOOPJHHAIIMS COBMECTHBIX JICHCTBHI, ONpeaciieHne
KPUTEPHEB I10 OIEHKE Ka4eCTBa BHITIOJITHEHHOUW paboThI U JIp.);

YHMBEpCa/ibHbIMM PErYAATUBHBIMM Ael;‘iCTBMFIMM

11) yMeHHEM CaMOCTOSITeIBHO OMPEACISITh IENN NCATCIbHOCTH,
IUIAHUPOBATh, OCYIISCTBIISATh, KOHTPOJHUPOBATH W NPU HEOOXOJIU-
MOCTH KOPPEKTHPOBAThH CBOIO AEATEIBHOCTH, BbIOMpaTh Hauboiee
3¢ deKTUBHBIE CIOCOOBI pelIeHns] y4eOHbIX M IM03HABATEIbHbBIX 3a-
Jlad, CaMOCTOSITEJIbHO COCTaBJISITh WJIM KOPPEKTHPOBATH IIPEIJIO-
SKEHHBIH aJITOPUTM IAEUCTBUU IIPU BBIINOJHEHUU 3aJaHUN C YyUETOM
IIOJIyYCHHUsT HOBBIX 3HAHUU 00 M3ydaeMbIX OOBEKTaX — BellecTBax
M peakuusaX; OLEHUBATh COOTBETCTBHE MOJIYyUYSHHOI'O pe3ysbTaTa 3a-
SBJICHHOM 1LIEJIH;

12) ymeHueM HCMOJIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEI-
JlaraeMbIe B YCIIOBHH 3aJaHUH.

MpeaMeTHble pe3ynbTaThl

B cocTaBe mpeaMeTHBIX pe3yIbTaTOB IO OCBOSHUIO 00A3aTEIIHLHO -
TO CoAepr>KaHUs, YCTAHOBJIEHHOTO JTaHHOM IpUMEpHOH paboueil mpo-
rpaMMO#M, BBIJICISIIOT: OCBOCHHBIE OOYyYaIOIIUMUCS HaydHbBIE 3Ha-
HUS, YMEHHSI U CIIOCOOBI AeHCTBUHN, crieinpUIeCcKue IS TIPEeIMET -
HOH 06nacTn « XUMHUSD, BUJIBI AESITEIBHOCTH IO MOJIyIE€HUIO HOBOTO
3HaHWS, €r0 HMHTEPIIpEeTalun, MPEeoOpa3OBaHUIO M NMPUMEHEHUIO B
pa3IUYHBIX YYEOHBIX U HOBBIX CUTYyaIUsX.

IIpenmeTHBIE pe3yabTaThl NMPEACTABICHBI IO TogaM OOydeHUs U
OTpaxaroT COPMHPOBAHHOCTH y OOYHYAIONINXCSI CIEHYIOIIUX yMe-
HUU:
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8 KJIACC

1) packpvieamsb cmbici OCHOBHBIX XUMHUYCSCKUX ITOHSITHH: aTOM,
MOJICKYJIa, XMMHUYECKHI 3JIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BE-
IIeCTBO, cMech (OAHOPOIHAS M HEOJHOPOJIHAS ), BAJIEHTHOCTD, OT-
HOCHTEJIbHas aTOMHasi U MOJIEKYJISIpHAsl Macca, KOJINYEeCTBO Bellle-
CTBa, MOJIb, MOJISIpHAsl Macca, MaccoBasi JOJs1 XMMHUYECKOTO 3Jie-
MEHTa B COEIMHEHHUH, MOJISIPHBIH O0O0BEM, OKCHJ, KHCIIOTa,
OCHOBaHUE, COJIb, JICKTPOOTPHUIATEIHLHOCTD, CTEIIEHb OKHUCIICHUSI,
XUMHWYECKas peaKiinsl, KilacCu(UKAIHUsI PCaKIIUi: PEaKIINH COEJIH -
HEHMUsI, PEaKIINU Pa3JIOKSHHUsI, PEaKIIMHU 3aMelIeHUs, peaKIinu 00-
MEHAa, PK30- U HIOTCPMHYCCKHE PEAKIIUHU; TCILUIOBOU 3 HEeKT peak-
[IUU; SIJIPO aToMa, SJISKTPOHHBIN CJIOW aroMa, aTOMHasi OpOUTaITh,
paaunyc aroMa, XUMHUYeCKasi CBsI3b, OJISIPHASI U HENOJIsIpHAsl KOBa-
JICHTHAasI CBsI3b, HOHHAs CBsI3b, MOH, KATHOH, aHWUOH, PacTBOp, Mac-
coBasi J10JIsl BeliecTBa (IIPOIEeHTHAsI KOHIIEHTPAIUs) B PacTBOPE;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MO-
HATUH (cM. 1. 1) U IpUMEHATHh 3TU HOHATUSA MPU ONHUCAHUU BEIIECTB
U UX IPEBPAalLCHUN;

3) ucnonvzoeams XUMHYECKYIO CHUMBOJIMKY JJIsI COCTaBJICHHS
¢ opmMyI1 BeliecTB 1 ypaBHEHUN XUMHUYECKUX PEaKIINii;

4) onpedensimb BAICHTHOCTh aTOMOB DJIEMCHTOB B OMHApPHBIX COe-
JUHEHUAX; CTEIIEHb OKUCIICHHS 2JIEMEHTOB B OMHAapHBIX COCAUHCHU -
sIX; MPUHAJICKHOCTh BEIIECTB K OMpeAeIEéHHOMY KJIacCy COEIMHE-
HUH 110 popMynaM; BUI XUMHUYECKONU CBSI3U (KOBaJICHTHAsI U MOH-
Hasl) B HEOPTraHUYECKUX COCIUHEHUSIX

5) packpsisams cmouica Tlepuonuaeckoro 3akona JI. 1. Menpene-
eBa: JIEMOHCTPHUPOBATh INOHHUMAaHHE MEPHOJUUYECKON 3aBUCHUMOCTH
CBONCTB XMMMYECKHUX 3JIEMEHTOB OT MX mojioxkeHus B [lepmonmuue-
CKOM cucTeMe; 3aKOHOB COXPAaHEHMSI MacChl BEIIECTB, ITIOCTOSHCTBA
cocTaBa, aTOMHO-MOJIEKYJIIPHOTO yYeHUsI, 3aKoHa ABOTrajapo; onu-
cvigamov u xapaxmepuzogamsv TadaudHy0 (Gopmy Ilepuonnueckoit
CHUCTEMBbl XHMHYECKHUX 3JIEMEHTOB: pa3jnydaTh IOHATHS «rilaBHAs
noarpymia (A-rpymma)» u «mobounas moarpymnna (b-rpymma)y», ma-
Jple W OOJIBIIHE TEPUOAbI; coomHOocums OOO3HAYSHUsS, KOTOpHIC
nmeroTest B Ttabnune «llepmonmueckas cucremMa XHMHYECKHX 3JIe-
meHToB [I. 1. MenneneeBa» ¢ UMCIOBBIMHU XapaKTEPUCTUKAMU CTPO -
€HHsI AaTOMOB XMMHWYECKHUX DJIEMEHTOB (COCTaB M 3apsia sapa, odmiee
YHCIIO 3JIEKTPOHOB U PACIIPECIICHUE X MO JIEKTPOHHBIM CJIOSIM);

6) kraccuguyuposams XUMHUYSCKHE DIIEMEHTBI; HEOPraHWU4e-
CKHE BEIIEeCTBAa; XUMHUYECKHE PEaKIINH (110 YHUCIIy U COCTaBYy yda-
CTBYIOIINX B PEAKIIMU BEUIECTB, 10 TEIUIOBOMY 3D PEKTY);
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7) xapaxmepuzosamsb (onucwviéams) oOIEe XUMUYECKHUE CBO-
CTBa BEIIECTB Pa3JIMYHBIX KIIACCOB, MOATBEPIK/Iasi ONMCAHUE TTPUME-
paMu MOJIEKYJISIDHBIX YPaBHEHHU COOTBETCTBYIOIIUX XUMHUYSCKUX
peakumuii;

8) mpoenosuposams CBOWCTBaA BEIIECTB B 3aBUCHUMOCTH OT UX Ka-
YEeCTBEHHOTO COCTAaBa; BO3MOYKHOCTH MPOTECKAHUSI XUMHYCCKUX Mpe-
BpAICHUH B pa3INYHBIX YCITOBHUSIX;

9) 6biuucasIMbG OTHOCHUTEIBHYIO MOJICKYJSIDHYIO W MOJSPHYIO
MaccChl BEIIECTB; MacCCOBYIO JIOJK0 XUMHYECKOTro 3jieMeHTa o (op-
MyJIe€ COCIUHEHHS; MaCCOBYIO JOJIFO BEIIECTBAa B PAcTBOPE; MPOBO-
JIUTH PAcUEThI [0 YPABHCHUIO XUMUYCCKON PEeaKInH;

10) npumensims OCHOBHBIC OTIEPALIMH MBICIUTEIBHONW AESITEIBHO-
CTH — aHallu3 U CUHTE3, CpaBHEHUE, 0000IIeHHEe, CUCTEMAaTH3AIIHIO,
KJIaCCU(DUKAIINIO, BBISABICHHE MPUYUHHO-CICICTBEHHBIX CBs3ei —
JUTSIT U3YYCHHsS] CBOWCTB BEIISCTB M XHUMHYECKHX PEaKIHil; ecre-
CTBEHHO-HAaY4YHbIC METOAbI IMO3HAHUA — Ha6J’I}O}16HI/Ie, N3MEPECHUC,
MOJEJIMPOBaHUE, SKCIEPUMEHT (peajlbHbII U MBICIICHHBIH);

11) creoosams mpaBUIaAM TOJb30BAHHS XHUMHYCCKOU MOCYIONH H
J1abOpaTOpPHBIM 00OPYJIOBAaHMEM, a TaKKe MpaBujiamM oOpalleHus
C B€IIECTBAMMU B COOTBETCTBUHM C HMHCTPYKHUAMHU I1O BBIITOJIHECHUIO
J1a0OPaTOPHBIX XUMHUYECKUX OIBITOB IO IOJYYEHHUIO U COOMPAHMIO
razoo0pa3HbIX BellecTB (BOAOPOJA M KHCIOPOIa), MPUTOTOBICHHIO
PacTBOPOB C ONpPEACIEHHON MAaCCOBOM J0JI€H paCTBOPEHHOIO BELIE-
CTBa; IUIAaHUPOBATh U HPOBOAUTH XHMHUYECKHE IKCIIEPHUMEHTHI I10
pacro3HaBaHUIO PACTBOPOB ILIEJIOYESH M KHUCIOT C IIOMOIIb 0 HHANUKA-
TOPOB (J1akMyc, GpeHodTarenH, MEeTUIOPAHXK U JIp.).

9 KNACC

1) packpvieams cmbici OCHOBHBIX XUMHYECKHX MHOHITHI: XHMHU-
9eCKUH 3JIEMEHT, aTOM, MOJIEKyJia, HOH, KAaTUOH, aHUOH, IIPOCTOE
BEIIIECTBO, CJIO)KHOE BEIIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPHUIIATEND -
HOCTB, CTECNEHb OKHCIJICHHS, XUMHUYECKasl PEAKIINs, XUMHUYECKas
CBSI3b, TEIIOBOM 3 (PEKT peakiiuu, MOJIb, MOJISIDHBIH 00BEM, pac-
TBOP; BIIEKTPOIUTHI, HEIIEKTPOIIUTHI, SJIEKTPOIUTHIECKAsT JTUCCO -
OUanusi, peakui HOHHOTO OOMEHa, KaTajlnu3aTop, XUMHUYECKOe
paBHOBecHe, OOpaTUMbIe U HEOOpPATUMBIE PEaKIINH, OKHUCIUTEIh-
HO-BOCCTAaHOBHTEJILHBIC PEAKIINN, OKUCINTEIh, BOCCTAHOBUTEND,
OKHCJICHHE M BOCCTAHOBJICHHE, aJUIOTPOIHS, aM(pPOTEPHOCTh, XUMH -
geckasl CBsI3b (KOBaJICHTHAas, MOHHAs, METaJUIMYECKasi), KpHUCTaJI-
JIMYecKas penrérka, KOppo3usl METaJJIOB, CIIABBI; CKOPOCTh XUMHU-
9eCKOW peakiuu, nmpeaenbHo gonyctumasi konuenrpanus (IT1K)
BEIIIECTBA;
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2) unnrocmpuposeams B3aUMOCBSI3b OCHOBHBIX XHMHUYSCKUX MO-
HATHUH (CM. TI. 1) ¥ IPUMEHSITh 3TH TTOHSATHS IIPU ONMCAHUH BEIIESCTB
M UX IIPEBPAIICHUH;

3) ucnonvzosamsv XUMHUYECKYK) CHUMBOJIMKY JUJISI COCTaBJICHUS
¢opmMyI BemiecTB 1 ypaBHEHHUN XUMHUYECKUX PEaKIINii;

4) onpedensims BAaJCHTHOCTh W CTENICHb OKHCICHHUS XHUMHYCCKHX
3JIEMEHTOB B COEJIMHEHMSIX Pa3JINYHOrO COCTaBa; MPHUHAJIECKHOCTH
BEIIIECTB K ONpeJeIEHHOMY KJIacCy CO€IWHEHUH 1o Gopmyram; BUI
XUMHWYECKOHN CBsI3U (KOBAJICHTHAsI, MOHHAs, METAJIJIMYECKas) B He-
OpPTaHUYECKNX COCIMHEHUSIX; 3apsiJl MOHA M0 XUMHUYECKO hopmy-
J1e; XapakTep Cpelibl B BOJHBIX PACTBOPaX HEOPTaHUYECKUX COEJIH-
HEHHUH, TUIT KPUCTAINYECKON PEIETKH KOHKPETHOTO BEIECTBA;

5) packpvisams cmovicn Tlepuonuyeckoro 3akona JI. Y. Menene-
€Ba M JEeMOHCTPHUPOBATH €ro IIOHUMAaHUE: ONUCLIBAMb U XAPAKMe-
puzosams Tadbnuunyo popmy Ileprnonuyeckoil cucremMbl XUMHUve-
CKHUX DJIEMEHTOB: pa3inyuaTh MOHSATHS «TrJlaBHas noarpynna (A-
rpymmna)» u «mnobouynas noxarpynma (b-rpynna)», maneie U 00Jb-
LIUE TIEPUOJIbI; COOMHOCUMb 0003HAUYCHUS, KOTOPbIE UMEIOTCS B TIe-
pUOIMYEecKOi TadInIle, C YMCIOBBIMH XapaKTEePUCTUKAMH CTpPOE-
HUSI aTOMOB XHMHYCCKHUX DJIEMEHTOB (COCTaB U 3apsij sjapa, ooliee
YHCJIO 3JIEKTPOHOB U pacCHpe/IeJIEHUE UX IO 3JIEKTPOHHBIM CJIOSIM);
06vAcHAmMb O0IINE 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB 2JIEMEH-
TOB M UX COCMHEHUH B IpejesiaXx MajblX [IEPHOJOB U INIaBHbBIX MO -
rpynI ¢ ydéToM CTPOECHHS UX aTOMOB;

6) kraccuguyuposams XUMHUYSCKUE DJICMCHTHI; HEOPraHU4e-
CKHE BEILEeCTBAa; XUMHUYECKHE PeaKkuu (10 YHUCIy U COCTaBy yda-
CTBYIOIIUX B PEAKIIUHU BEUIECTB, I10 TEIJIOBOMY 3 deKTy, 10 u3Me-
HEHHIO CTENEHEH OKUCIICHUS XUMHUUECKUX 3JIEMEHTOB);

7) xapaxmepuzoeams (onucviéams) OOIMHNE U CHCITHPUICSCKUAC
XUMHUYECKHE CBOMCTBA NPOCTHIX U CIIOKHBIX BEIIECTB, IIOATBEPK-
J1asi ONMCaHUEe MPUMEPAMH MOJIEKYJISIPHBIX M MOHHBIX ypaBHCEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINIi;

8) cocmaesnsime ypaBHEHUsI DIEKTPOIUTHICSCKON AUCCOLUALINH
KMCJIOT, LIEJIOUEN U COJI€H; TTOJHBIE U COKpAlLllEHHbIE YPAaBHEHUS pe-
Ak HOHHOTO OOMEHa; ypaBHEHUS peaKIWil, TOATBEPKAAIOIINX
CyIIECTBOBAHUE T€HETUUECKON CBSI3W MEXK/Ty BEIIECTBAMH Pa3JIN-
HBIX KJIACCOB;

9) packpsisames CYMHOCTb OKHCIHTEIBHO-BOCCTAHOBUTEIHHBIX
peaKmuii MOCPEeICTBOM COCTAaBJIICHHUSI 3JIEKTPOHHOTO OanaHca 3THX
peakui;

10) npoenoszuposams CBOUCTBA BEIIECTB B 3aBUCHMOCTH OT HX
CTPOEHMUST; BO3MOYXXHOCTH MMPOTEKAHUSI XUMHUYECKHUX IIPEBPAIICHHA i
B PA3JIUYHBIX YCIOBUSIX;
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11) ebruucasims OTHOCHUTEIBHYIO MOJIEKYJSIDHYIO W MOJISIPHYIO
MaccChl BEIECTB; MACCOBYIO JIOJI0O XUMHYECKOTO 3JIeMeHTa 110 dhop-
MyJie COEIMHEHUS; MACCOBYIO JIOJIIO BEI[ECTBAa B PacTBOPE; MPOBO-
JIUTh pacu€Thl M0 YPABHEHUIO XUMHUYECKOUN PEaKIiu;

12) creoosams npaBuiiaM I0JB30BAHUS XHMHUUYECKOUW IMOCYION U
J1abopaTOPHBIM O0OPYOBaHUEM, a TaK)Ke MpaBujiaM oOpalieHus
C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMH IO BBIITOJHEHUIO
JTaGOPATOPHBIX XUMUUYECKUX OIBITOB MO IMOJYYEHHIO U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (aMMHaKa M YIJIEKUCIIOrO rasa);

13) nposooums peaxiuu, IMOATBEPKIAIONINE KaYeCTBEHHBIH CO-
CTaB pa3jMYHBIX BEUIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHU/I-
Opomun-, noaua-, kapoonar-, ¢ocdar-, cumukar-, cyibdar-, T'u-
JIPOKCHU/I-UOHBI, KATUOHBI aMMOHUSI ¥ HOHBI M3YYEHHBIX METAJIJIOB,
MPUCYTCTBYIOIIHUE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTR;

14) npumensims OCHOBHBIC OTIEPAIIUH MBICIUTEIBHON JIEATEIBHO-
CTH — aHaJWu3 U CUHTE3, CPaBHEHHUE, 0000IIEHHE, CUCTEMAaTHU3aIHIO,

BBISIBJICHUE NPUYUHHO-CIICACTBEHHBIX CBA3E€M — I HU3YUYCHUS
CBOMCTB BEHIECTB M XMMHYECKHUX PEaKIUI; €CTeCTBEHHO-HAay4YHBIC
METOIbl MO3HAHUS — HAOJIOACHUE, U3MEPEHUE, MOIACIIUPOBAHUE,

JKCIIEPUMEHT (peaybHbII U MBICJIEHHBIN).
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TEMATUYECKOE TMJTAHVPOBAHUE

Bcero 136 u, 13 HUX 7 4 — pe3epBHOe BpeMs

8 KNACC

(2 4 B Hepeno, Bcero 68 4, U3 HUX 3 4 — pe3epBHOe Bpems)

IIpuMepHbIE TEMBI,
packpbiBaKIye JaHHbIN
pa3zaeJs1 IporpamMmsli,

Y KOJIM4€eCTBO 4YacoB,
OTBOAMMOE Ha X U3y4YeHue

OcHOBHOe coaepixKaHue

OCHOBHbIE BH/IbI J€STE/bHOCTU
oGyJaImuxcs

Paaueﬂ 1 HepBOHa'{a.ﬂLHLIe XHMHUYECCKHE IMTOH

situst (20 1)

Tema 1. Xumusa — BakKHas
06/1aCTh €CT€CTBO3HAHHUA U
NPaKTU4YeCKOH JesTe/IbHO-
CTH YeJIOBeKa

()

IIpeamer xumun. Ponb XUMUM B J)KU3HU
gesoBeKa. XUMUsl B CHCTEME HayK.
MeTonabl Mo3HaHUSI B XUMUHU.

Tena u BemtecTBa. Pusnyeckue cBocTBa
BEIIECTB. ATPEraTHOE COCTOSIHUE
BellecTB. YUCThIE BEIECTBA U CMECH.
Crioco6bl pazaenenust cmeceit. Ousunye-
CKHE U XUMH4YecKue sipieHust. [Ipu3na-
KH U YCJIOBUSI IPOTEKAHUSI XUMHUUECKUX
peaximii.

3HaKOMCTBO C IIpaBUJIaMH O€30MaCHOCTH
" ipuéMaMu paboOThl B XUMHYECKOHN
mabopaTopHu.

JleMOHCcTpauuu

1. JlaGopaTopHOE 00OpyZOBaHHUE.

2. PaznuuHble BUOBI XUMHUYECKON
OCYIBI.

6 PackpbIBaTh CMBICII M3y4aeMbIX
HOHSTHUH.

6 PackpeIBaTh pojb XUMHUM B IPUPOJE U
JKM3HU 4YeJIOBEeKa, €€ CBSA3b C APYTUMU
HayKaMH.

6 Pa3nmnyaTh 4MCTBIE BEIIECTBA U CMECH;
OJIHOPOJHBIE N HEOJTHOPOHBIE CMECH.

6 Paznnuare Gu3MUECKHEe U XMMHYECKHUE
SIBJICHUSI.

6 OnpenensiTh NIPU3HAKU XUMHUYECKUX
peaKIfii ¥ yCIIOBHSI UX IIPOTEKAHUSI.

6 CnenoBaTh NpaBUJIaM TOJIb30BAHUS
XUMHYSCKOU MOCYI0# U TabopaTOpHBIM
000py/IOBaHHEM, a TAaK)KE IIpaBHIIaM
o0pameHust ¢ XUMHUUECKUMU BeIIle-
CTBAaMH B COOTBETCTBUU C NHCTPYKITUS-
MU T10 BBIITOJTHEHUIO MTPAKTHISCKUX
paoor.
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3. OOpasibI BEUIeCTB.

4. Cnioco05b1 paszaeneHust cmecei (puib-
TpOBaHHE, BbIIAPUBAHUE, JHUCTUILIS-
ousi, Xpomarorpadus).

JlaGopaTopHbIe U NpaKTUYeCKHUe
pPaGoTbl

Jlabopamopnwie onvimbwi:

Onucanue GU3NIECKUX CBOMCTB BEIIECTB.
PazneneHne cMecH ¢ IOMOIIBIO MarHATA.
IIpakxmuueckue pabomuwi:

Ne 1. TIpaBuisia paGoTsl B 1abopaTopuu

¥ IpuEMbI 0O pallleHus ¢ J1abopaTOPHBIM
00opyZIOBaHUEM.

Ne 2. Paznenenue cmeceii (Ha npumepe
OYHMCTKH ITOBAPEHHOM COJIN)

6 IlmannpoBaTh U MPOBOIUTH XUMHUC-
CKH 9KCHEPUMEHT I10 U3YYCHUIO U
OIUCAaHUIO (PU3HUUECKHUX CBOHCTB
BEIIECTB, CIIOCOOOB pa3/ieIeHUs cMeceit
BEIIECTB.

6 Vcrionp30BaTh MPHU BBITOJIHECHUH
yueOHBIX 3aJlaHuii U B TIpoIiecce
HCCIIEJ0BATEIILCKOM AeATECIBHOCTH
HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy
XUMHUYECKOI'0 COAEPKaHUs, CIIPABOY-
Hble MaTepuaiibl, pecypcsl IHTepHeTa.

6 BoicTpanBaTh pa3BEpHYyThIC THCHMEH-
HbIE€ U YCTHBIC OTBETHI C OITOPOii Ha
nHOOPMAIUIO U3 yYeOHNUKA U CIIPaBOY-
HBIX MaTE€pHUAJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3YyYECHHBIM MOHATUNHHBIA ammapar
Kypca XUMHUH

Tema 2. BeujecrBa
U XUMHUYeCcKUe peaKkIuu
(154q9)

ATOMBI ¥ MOJIEKYJIbI. XUMHUYECKUE
3JIEMEHTBI. 3HaKN (CUMBOJIbI) XUMHYC-
CKMX 271eMeHTOB. IIpocThie u cl10KHbIE
BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE
y4eHHe.

Xumunueckast popmyiia. BaneHTHOCTD
aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemecTB. OTHOCH-
TeabHasl aToMHast Macca. OTHOCUTEIbHAs
MoJeKysipHast Macca. MaccoBast 1031
XUMHUYECKOTO 3JIEMEHTa B COETMHEHUH.
Dusznueckue ¥ XUMHUUIECKUE SBICHUS.
Xumnueckas peakuys. Ilpuznaku

U yCJIOBUSI NMPOTEKAHMUSI XUMHYISCKUX
peaknmii. XMMHUYECKUE yPaBHEHMUSI.

6 IIpuMeHsITh €CTECTBEHHO-HaYUHbIE
METO/1bI IO3HAHUS (B TOM YHCIIE
HaOJIIOJICHUE, MOJISIINPOBAaHUE, IKCIIE-
PUMEHT) U OCHOBHBIE OIl€paluu
MBICJIMTEJIBHOMN AesITeIbHOCTU (CpaBHE-
HHE, KJIacCUuDUKAIUs) U1 U3y UYCHUs
BEIIECTB U XUMUYECKUX PEaKIIUH.

6 PackpbIBaTh CMBICI U3yYaeMBbIX
MMOHATUH U 3aKOHOB U IIPUMEHSATH 3TU
TIOHATHS TIPU OMTUCAaHUN CBOMCTB
BELIECTB U UX PEBPAILLEHUN.

6 PaznuuaTh GU3NUECKHE U XMMUYECKHE
SIBJICHUSI, OOBSICHSITh UX CYIIHOCTH C
TOYKH 3PEHUSI aTOMHO-MOJIEKYJIIPHOTO
YUeHUsI.
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IIpoooncenue maoa.

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

Tunel XUMHYECKUX PeakIuii (coeuHe-
HUSI, pa3JIOKCHUS, 3aMEII[CHUsI, OOMEHa).
3aKOH COXpaHEHHsT MacChl BEIISCTB.

M. B. JIoMOHOCOB — y4&HBIH-3HIIMKJIO-
TEUCT.

JleMOHCcTpauuu

duznyeckue siBICHUs (pacTUpaHue
caxapa B CTyIKe, KHIICHUE U KOHJCHCa-
M1 BOJBI U T. [1.).

XuMuyeckue siBIIeHUs! (TOPEHHE CBEYH,
pa3noXkeHue caxapa, B3auMOJIEiiCTBUE
CEpHOMW KHCJIOTHI C XJIOPUJIOM Oapusi,
paznoxxenue runpokcuna meau(ll), B3a-
UMOJCHCTBHE XKeJje3a C Cepoii, B3auMO-
JIeiCTBHE KeJie3a C pACTBOPOM COJIH
meau(1l)).

OnBIT, WIUTIOCTPUPYIOIIUN 3aKOH COXpa-
HEHUSI MaccChl.

JlaGopaTopHble M NMpaKTHYecKue paGoThl
Jlabopamopnbsie onvimuwi:

TIpumeps! ¢usndecknx siBieHui (IU1aB-
JICHUE BOCKA, TAsTHUE JIbA).

6 OnpenesnsaTh MPU3HAKH XUMHYECKHUX
peaKInii, yCIOBHS UX IPOTEKAHMUSI.

6 OOBACHATH CYITHOCTh (PU3NYECKUX U
XUMHUYCCKUX SIBJICHUI C TOYKH 3PSHUS
aTOMHO-MOJIEKYJISIPHOTO yUYCHHUSI.

6 KitaccuduuupoBaTh XMMHYECKHE
peakuuu (110 YUCIIy U COCTaBy pearupy-
FOIIMX M 00Pa3yIOIINXCsI BEIIECTB).

6 CocTaBisITh (hOPMYJITbI OMHAPHBIX
BEIIECTB 10 BAJICHTHOCTH U OIPENIEIISITh
BaJICHTHOCTB 110 (pOpMyJiaM BEIIECTB.

6 PaccraBisiTh KOO (PULUHEHTHI B ypaBHe-
HUSIX XUMHYECKHX PEaKIIHU.

6 CneoBaTh IIpaBUIIaM OJIb30BAHMS
XUMHUYECKOU MOCYI0H U JTa0OpaTOPHBIM
000pyI0BaHHEM, 4 TAK)KE IIpaBUIIaM
o0palleHHs ¢ BeIeCTBaMU B COOTBET-
CTBHUH C MHCTPYKIHMSIMH MO BBIITOJIHE-
HHIO JJA0OPATOPHBIX XUMHYCCKUX
OIIBITOB.

6 Vcrionpb30BaTh MPH BBITOJIHECHUH
Y4eOHBIX 3aJaHUI U B TIPOIIECcCe
HCCIIE0BATEIILCKOMN IesITeIbHOCTH
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ITpuMepbl XUMHYECKUX SIBJICHUN
(TIpoKayiMBaHUE MEIHOW IPOBOJIOKH,
B3aMMOJICHCTBUE MeJIa C KHCIIOTOM ).
Mopnenu aToMOB U MOJIEKYJI.

Bviuucnenusn

— OTHOCHTEJIbHOW MONEKYJISIPHON
Macchl BEILIECTB;

— MAacCOBOH JOJIM XUMHUUYECKOT'0 3JIEMEH-
Ta o GopMyJie COSTMHEHUS

HAYYHO-TIOIIYJISIPHYIO JIUTEPATYpPy
XUMHUYECKOI'O COIePIKaHUsI, CIIpaBOY-
HbIe MaTepualbl, pecypcol MHTEepHEeTA.

6 BricTpanBath pa3zBEPHYTHIE TUCHMEH-
HbI€ U YCTHBIE OTBETHI C OIIOPOIl HA
nH(popMaInio U3 ydeOHUKa U CIIpaBOY-
HBIX MaTepHaJioB, TPAMOTHO HCIIOJIb30-
BaTh M3y4YE€HHBIA NOHATUHHBIA anmnapar
Kypca XUMHUH

Pa3zgen 2. BaxHeiline NpeACcTaBUTE/IM HeopraHmyeckux BemectB (30 u)

Tema 3. Bo3ayx. Kuciopoga,.
IlonATHe 06 okcujax
G

Boznyx — cMmecsk razos. CocTaB Bo3ayxa.
Kucnopon — snemMeHT 1 npocroe Bele-
ctBO. O30H — ajutorponHas Mmoauduka-
nus Kuciopoaa. HaxoxaeHue kuciaopo-
J1a B Ipupoxe, pusndeckue u xumuye-
CKHE CBOHCTBA (pEaKLIMU OKUCIICHUS,
ropeHue). Y CiaoBUsi BOSHUKHOBEHHUS U
npekpaiieHus ropenus. [loastue

00 oKcHaax.

Crnioco0bl OJTy4YeHHUs KHUCII0Poia B
71a00paTOPUH U TTPOMBILIJICHHOCTH.
ITpumenenue kucnopona. Kpyrosopor
KHCJIOpO/a B IPUPOJIE.

TeroBoit 3G GeKT XUMUISCKON peak-
LU H, ITOHSITHE O TEPMOXHUMHUYECKOM
YPaBHEHHH, DK30- M SHJIOTCPMHUUCCKUX
peakiusx.

6 PackpbIBaTh CMBICI U3yYaeMBbIX

HOHSTUH YU NPUMEHSITh 3TU NOHSTHUS

IPHU ONMCAHUM CBONCTB BEIIECTB U UX

OpeBpalleHU.

XapakTepu3zoBaTh (OIMUCHIBATH)

cocTaB BO3/lyxa, (U3MYECKUe U XU-

MHYECKHE CBOMCTBA KUCIIOPO/A,

CIO0CcOOBI €ro IOJIyUYSHHUs, IPUMEHEHUE

U 3HaUEHHUE B IIPUPOJIE U KU3HU

JeJIoBeKa.

6 CpaBHUBATh peaKIUU TOPEHUsS U
MEJIJIEHHOT O OKUCIICHHUSI.

6 CoOupaTh NpUOOPHI TSI TTOTY YSHUST
KHcaopoaa (BEITECHEHHEM BOJBI U
BO3yXa).

6 Pacnio3HaBaTh OINBITHBIM IIyTEM
KHCJIOPO/I.

o
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IIpoooncenue maoa.

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

TorutnBo (He(dTH, yroiab U METaH).
3arpsi3HeHHE BO3/yXa, CIIOCOOBI €T0
IpeIOTBpaIICHUs. Y CHIICHHE HapHUKO-
Boro s(dexra, pazpyiieHue 030HOBOTO
CIIOSI.

JleMOHCcTpauuu

BzaunmoneiictBue docdopa, cepbl

1 JKesie3a ¢ KUCI0POa0M (BO3MOXKHO
HCIOJIb30BAaHNE BUICOOIBITOB).
OnpeneneHne coaepKaHus KUCI0poaa
B BO3IyXe€.

OnbITHI, IEMOHCTPUPYIOIIHUE YCIIOBHS
BO3HUKHOBEHUSI ¥ IPEKPAILICHHUST
TOPEHUSI.

JlaGopaTopHble U NpaKTH4YeCcKue
pa6oThbl

Jlabopamopnuiii onvim:

O3HakoMJIeHHE ¢ 00pa3laMy OKCHJIOB.
Ilpaxmuueckas paboma:

Ne 3. TTonydeHnue u coOupaHue KUCIOPO-
a, U3y4eHHE €T0 CBOMCTB.

6 Vcrionp30BaTh XUMHYECKYIO CHMBOJIH-
Ky JUIsl cocTaBlIeHUs (DOPMYJI BEILIECTB,
MOJIEKYJISIDHBIX YPaBHEHUH XUMUUe-
CKMX peaKIHii C ydacTHeM KHCIIOpOJa.

6 OOBSICHATH CYIIHOCTH DKOJIOTHYSCKHUX
IpO0OJIeM, CBSI3aHHBIX C 3arpsi3HEHHEM
BO3/1yXa.

6 CiegoBath npasuiiaM Oe3onacHoi pabo-
ThI B JIJAOOPATOPHUU MPH UCIOIB30BAHUU
XUMHYECKOH NOCy1bl M1 000pyI0BaHNs,
a TakKe MpaBHJIaM OOpAaLLEHUs C
TOPIOYHMMHU BEIIECTBAMH B OBITY.

6 IImaHupoBaTh U OCYIIECTBIIATH HA
MPAKTUKE XUMHUYECKHE YKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIFOJICHU, J1eJIaTh
BBIBO/JIBI IO PE3yJIbTaTaM SKCIEPU-
MEHTa.

6 Y4acTBOBaTh B COBMECTHOM paboTe
B IpyIIIe.

6 VMlcrionp30BaTh NP BHITOJIHEHUHN
Y4eOHBIX 3aJaHUI U B TIPOIIECCe
HCCIIEIOBATEIILCKON AESITEIFHOCTH
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Botuucnenusn

— MOJICKYJISIPHOU MacChl KUCIIOPOJIa

M 030HA Ha OCHOBAHUH aTOMHOM MaccChl
XUMHUYECKOTO DJIEMEHTA

Hay4HO-IIOILYJISIPHYIO JIUTEPATypy
XUMHUYECKOT'O COAEPIKAHUS, CIIPABOY-
HbIC MaTepHalibl, pecypcbl IHTEepHEeTA.

6 BbpicTpanBarh pa3BEPHYTHIC NIUCbMEHHBIC
W YCTHBIE OTBETHI C OITOPOH Ha MHGOpMa-
U0 13 yueOHMKa U CIIPaBOYHBIX MaTe-
pHaJIOB, TPAMOTHO HUCIIOJIb30BaTh U3y4€H-
HBII NOHSITUNWHBIN annapar Kypca XUMUN

Tema 4. Bogopoga.
I[NonsaTHE O KHUCJIOTAX
M COJISIX

(59

Bonopon — anemeHT u npocToe Benie-
crBo. HaxoxxaeHnue B nmpupose, puzmde-
CKHe U XHMMHYECKHe CBOWCTBa (Ha
NpUMepe B3aUMOJIEHCTBUS C HEMeTallIa-
MH ¥ OKCHUJAMH METaJUIOB), IPUMEHE-
HHE, CIIOCOOBI MTOJTy YCHHSI.

ITonsTHE O KMCIOTaX U COMAX.

JleMOHCcTpauuu

ITonyuenue, coOupaHue U pacro3HaBa-
HHUE BOJOpPO/Ia.

I"'openue Bogopona.

B3aumoneiicTBre Bo1opoaa ¢ OKCHIAOM
meau(1l).

JlaGopaTopHble U NpaKTH4YeCcKue
pa6oThbl

Jlabopamopnuiii onvim:
BszaumonelicTBue KMCIOT ¢ METaIaMU.
IIpaxmuueckas paboma:

Ne 4. TTosrygenue u coOnpaHue BOAOPOAa,
M3Yy4YEHHUE €TI0 CBOMCTB.

6 PackpbIBaTh CMBICJT H3y4aeMBbIX MMOHSI-
THI U IPUMEHSITh 3TH [OHSTHUSI TIPH
OIHMCAHNH CBOWCTB BEIIECTB U X
OpeBpalleHU.

6 XapaKkTepu30BaTh (ONHCHIBATH)
(uznyeckne u XMMHUUYECKHE CBOICTBA
BOJIOPOA, CIIOCOOBI €T0 MOJIYYCHHUS,
MpUMEHEHHE.

6 Cobupath 1IpuOOp ISl TOITyYESHHUST BOJO-
pona.

6 Vcrionp30BaTh XMMHUYECKYIO CUMBO-
JIMKY JUIsl cOcTaBlIeHUs: popmyn
BELIECTB, MOJICKYJISIPHBIX YPAaBHEHUH
XUMHUYECKHUX PEaKLH ¢ y4acTUeM
BOJIOpOAA.

6 CrieoBaTh MpaBUiIaM 0e30IMacHOM
paboThI B J1aGOPaTOPHU MIPH MCITOIb-
30BaHUHU XHUMHYECKON MOCY bl U
000py/IOBaHMUsI, a TAK)KE IIPaBHIIAM
0o0paleHHs C TOPIOYMMH BEIIECTBAMU
B OBITY.
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IIpoooncenue maoa.

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

Bovtuucnernusn

— MOJICKYJISIPHOM MaccChl BEeIIeCcTBa Ha
OCHOBaHHMH aTOMHOM MacChl XUMHYE-
CKHUX DJIEMEHTOB

6 IT;rannpoBaTh M OCYIIECTBISITH Ha
MPaKTUKE XUMHYECKHAE SKCIICPUMCHTBI,
IIPOBOAUTH HAOIIOASHUS, AeIaTh
BBIBOJIBI ITO Pe3yabTaTaM IKCIIEPHUMEHTA.

6 Y4yacTBOBaTh B COBMECTHOU padoTe B

rpyire

Tema 5. KosimuecTrBeHHbIE
OTHOILIEHUSI B XUMHH
(4w

KonuuyectBo Bemecta. Moss. Moitsip-
Hasl Macca. 3akoH ABorazapo. MoJsip-
HbII 00bEM razoB. Pacu€Tsl mo xummye-
CKHM YPaBHEHUSIM.

JleMoHcTpanua
OO6pa3ibl BELUIECTB KOJINYECTBOM 1 MOJIb.

Buvtuucnenusn

— 00BbEMa, KOJIMYEeCTBa BEIIEeCTBA ra3a
10 €ro U3BECTHOMY KOJIMYECTBY Bellle-
cTBa WK 00BEMY;

— 00BEMOB ra30B 110 YPaBHESHUIO
peakiuy Ha OCHOBE 3aKOHa OOBEMHBIX
OTHOILIEHW} ra30B

6 PackpbIBaTh CMBICI U3y4YaeMBbIX
HOHSATUH Y MPUMEHSITh 3TU HOHATHSI,
a TakyKe U3y4YE€HHBIE 3aKOHBI U TEOPUU
JJ1s1 peLIeHUs] PAacCYETHBIX 3aa4.

6 BBIUUCIISTE MOJSIPHYIO MAacCy BEILIECTB;
KOJIMYECTBO BEIECTBa, OOBEM rasa,
Maccy BEIlEeCTBa;

6 IIpoBOIUTH pacuéThl IO YPaBHEHUAM
XUMHUYECKUX PeaKIHii: KOJINYeCcTBa,
00BbEMa, Macchl BELIECTBA 110 U3BECTHO-
My KOJIMYECTBY, 00BEMY, Macce peareH-
TOB HJIM IPOAYKTOB PEAKIIUH.

6 BricTpauBaTh pa3BEPHYTHIE IMCbMEH -
HbIE U YCTHBIE OTBETHI C OTIOPOIf Ha UH-
dopmanmio u3 yueOHHKA U CIIPABOYHBIX
MaTepHaAJIOB, TPAMOTHO HCIIOIb30BaTh
U3YyUYE€HHBIN MOHSATUHHBIN anmnapaTt
Kypca XUMHUN
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Tema 6. Boga. PacTBopbl.

IousaTHE 06 OCHOBAHUSX
(59)

Du3ndecKrue CBOMCTBA BOABI. AHAJIN3

M CUHTE3 — METO/bl U3YUYEHUSI COCTaBa
BOJBI.

XHUMHYECKHE CBOMCTBA BOIBI

(peakuuu ¢ MeTajulaMHu, OKCHUJIaMU
METaJUTOB M HEMETAJIJIOB).

CocraB ocHoBauuii. [lousitue 00 uuN-
KaTopax.

Bona kak pactBoputesb. PacTBOphI.
PactBOpuMOCTH BeliecTB B BOJE.
HacreIeHHabie 1 HEHAChIIIIEHHBIE
pactBOpbl. MaccoBasi 40JIs1 BelllecTBa B
pactBope.

Ponb pacTBOpoB B pupoie U B KU3HU
yesnoBeka. KpyroBopor Boabl B Ipupoae.
3arpsisHeHue OpUPOAHbIX Boa. OxpaHa
U OYUCTKA MIPUPOAHBIX BO.

JleMOHCcTpauuu

DNEKTPOJIN3 BOJbL, CHHTE3 BObL;
B3aUMOJICHCTBHE BOJIbI C METalJIaMHU
(Na, Ca) (BO3MOKHO HCIIOJIb30BAHHE
BHUAECOMATEPHATIOB).

PactBOpeHue BeniecTs ¢ pa3nuuyHOn
PacTBOPHUMOCTHIO.

HccnenoBanue pacTBOPOB KUCIIOT U
[IeJI0Ye C TIOMOIIBI0 HHIUKATOPOB.

JlaGopaTopHble U NMPaKTUYeCKHe
pa6oThbl

Tlpaxmuueckas paboma:

Ne 5. IlpuroroBneHue pacTBOPOB C
onpenenéHHON MaccoOBOM J0JIel pac-
TBOPEHHOTO BEIIECTBA.

6 PacKpbIBaTh CMBICIT H3y4aeMbIX
HOHSITUN U IPUMEHSITh 9TH TTOHSITHS
[IpY ONHCAaHUH CBOMCTB BEIIECTB U UX
IpeBpalleHU.

6 XapaKkTepu30oBaTh (QU3NIECKUE U
XUMHYSCKHE CBOWCTBa BOAKI, €€ POJIb
KaK pacTBOPHUTEIISI B IIPUPOIHBIX
nporeccax.

6 CoCTaBJIsITh yPaBHEHUSI XUMHYCCKHUX
peakiuii ¢ yqacTueM BOJIBI.

6 OOBSICHATBH CYITHOCTH YKOJOTHUYSCKUX
po0JieM, CBSI3aHHBIX C 3arps3HEHUEM
MIPUPOIHBIX BOJI, CITOCOOBI OUUCTKHU
BOJIBI OT NIPUMECEi, MEphI 110 OXpaHe
BOJI OT 3arpsA3HECHUSI.

6 ITnaHupoBaThH U OCYIISCTBIISATH Ha
MpPaKTUKE XUMHUYECKUE SKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIIOJICHUS, 1€JIaTh BbI-
BOJIBI ITO pe3yJIbTaTaM 3KCIIEPUMEHTA.

6 CrienoBaTh IpaBuiIaM 0e30I1acHOM
paGoThI B 1a00OpaTOPHH IIPU UCIIOIB30-
BaHUHM XMMHYECKON MOCYAbI U 000pYyI0-
BaHUS.

6 IIpOBOANTD BBIYUCIICHUS C IPUMEHECHH-
€M MOHSITHSI «MaccoBasi JOJIsl BEIleCTBa
B pacTBOpPE».

6 Vcrionp30BaTh NP BBIITOJIHEHHUH
y4eOHBIX 3aJlaHUil U B TIpoIiecce
HCCIIE0BATEIILCKOM ACATECIBHOCTH
HAaY4YHO-TIONYJISIPHYIO JIUTEPATypy
XUMHYECKOI'0 COJICp)KaHUs, CIIPaBOY-
HbIC MaTepuaJIbl, pecypchl MHTepHeTA.
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IIpoooncenue maoa.

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

Bovtuucnernusn
— C UCIOJIBL30BAHUEM ITOHATHS «MacCO-
Basl JIOJISI BEIIECTBA B PaCTBOPE»

6 BricTpauBaTh pa3BEpPHYTHIC TUCbMEH-
HBIC U YCTHBIC OTBETHI C OIIOPOI Ha
nHpopMaIHio U3 ydeOHUKA U CIIPaBOY-
HBIX MaTe€pHaIOB, IPAMOTHO UCHOJIB30-
BaTh M3y4YE€HHBIA MOHATUHHBIA amnmapar
Kypca XUMHUHU

Tema 7. OCHOBHBI€E KJIaCChI
HeopraHu4ecKux
coeuHEeHU

(11 9)

Knaccudukanus HeopraHu4eckux
COEIUHEHUH.

Oxkcupl: cocTaB, Kiaccu(ukanus
(OCHOBHBIE, KUCIOTHBIE, aM(bOTEPHBIE,
HecoJieoOpa3yrolne), HOMSHKIaTypa
(MeXIyHapo/iHasi U TPUBHUAJIBHAS).
TTosnyueHue U XUMHUYECKHE CBOWCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEepPHBIX
OKCH/IOB.

OcHOBaHUA: COCTaB, Ki1acCH(UKALIMS,
HOMEHKJIaTypa (MeXIyHapoaHas U
TpUBHAJIbHAA), (PU3NYECKHE U XUMUYE-
CKHE CBOMCTBA, CLIOCOOBI MOJTyYECHUS.
Kucnotsl: cocras, kiiaccudukanusi,
HOMEHKJIaTypa, (PU3HUYeCKUe U XUMHYC-
CKHE CBOWCTBA, CITOCOOBI ITOJTYYCHHS.
Psi;1 akTHBHOCTH METaJIOB.

6 KitaccudunuupoBaTs n3ydaemblie
BEIIECTBA 10 COCTaBY U CBOMCTBaM.

6 CocraBiATh GOpPMYIIbI OKCHIOB,
KHCJIOT, OCHOBaHUI, COJIel U Ha3bIBaTh
HUX 10 MEXIyHapOJIHOM HOMEHKJIa-
Type.

6 IIporao3upoBaTh CBOICTBA BELIECTB HA
OCHOBE OOIIIUX XUMHYECKHUX CBOMCTB
HU3YyYCHHBIX KJIACCOB/TPYIII BEIIECTB,
K KOTOPBIM OHU OTHOCSTCSI.

6 CocTaBIIATh MOJICKYJISIDHBIC ypaBHE-
HHS PEaKLIHi, WITIOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA U CITOCOOBI
ITOJIYYESHHUS BEIIECTB U3yUYECHHBIX
KJIACCOB/TPYMII, a TaK)XXe MOATBEpKIa-
FOIIIMX I'CHETHYCCKYIO B3aHMOCBS3b
MEX/1y HUMH.
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Conu (cpenHmue): HOMEHKJIATypa,
CIOCOOBI MTOJIYYCHHSI, B3aUMO/ICHCTBHE
coJiell ¢ MeTaJulaMu, KHCIIOTaMH,
I[€JIOYaMH U COJISIMU.

T'eHeTnueckasi CBsI3b MEXKIY KilaccaMu
HEOPTraHUYECKHUX COCTMHCHUM.

JleMoHCcTpanuu

O06pa3ibl HEOPTaHUYECKUX BEIIECTB
pa3JIMIHBIX KJIACCOB.

BsanmoneiicTBue pactBopa cepHOM
KHCHOTHI ¢ okcruyiom meau(1l).

Peaknus HeliTpanuzanuu.

BeITecHenne ogqHoro Meraiia ApyruM us
pacTBOpa COJIH.

JlaGopaTopHble U NpaKTHYeCKue
pa6oTsI

Jlabopamopnvie onvimawi.
BsaumonelicTBue KUCIIOT ¢ MeTalIaMu.
ITonyueHnue HepaCTBOPUMBIX OCHOBAHUM.
B3aumonelictBue HepacTBOPUMBIX
OCHOBAaHHUI C KUCIIOTaMH.

Paznoxenue rugpokcuna meau(ll) npu
HarpeBaHUH.

Tlpakmuueckas paboma:

Ne 6. PenreHue skcnepuMeHTaAIBHBIX
3a71a4 1o TeMe «OCHOBHBIE KJIACChI
HEOPTraHMYSCKHUX COCITMHCHHIN.

Buviuucnenusn
— IO YPaBHECHHUSAM XUMHUYCCKUX PEAKIIUI

6 TIpOM3BOAUTH BBIYMCIICHHS 10 ypaBHE-
HHSIM XUMHYECKHUX PEaKIIHA.

6 ITnaHUpPOBaTh U OCYIICCTBIISITh Ha
[IPAKTUKE XUMUYECKHE SKCIICPUMEHTHI,
[IPOBOJINTH HAOJIFOACHUSI, JeaTh
BBIBOJIBI 110 pe3yJIbTaTaM SKCIICPUMCHTA.

6 CireqoBaTh nmpaBuiaM Oe30MacHON
paboThI B 1a6OPAaTOPHUH TTPH UCIIOJTB30-
BaHWHM XUMHUYECKOH MOCY/IBI 1 000PYA0-
BaHUsI.

6 VIcriosib30BaTh MPH BBIMOJIHECHUH
y4eOHBIX 3aJIaHUH U B IIpoIlecce
HCCIIE0BATEIILCKOM ASATECIBHOCTH
HAYYHO-TIOIYJISIPHYIO JIUTEPATYPY
XUMHYECKOT'O COACPIKAHUS, CIIPABOY-
HbIe MaTepuaiibl, pecypcsl IHTepHeTa.

6 BoicTpanBaTh pa3BEpHYyThIC THCHMEH-
HbIE€ U YCTHBIC OTBETHI C OIIOPOIi Ha
uHpopMaIHIO U3 y4eOHUKA U CIIPaBOY-
HBIX MaTE€pUAJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3YyYCHHBIA MOHATUHHBIA amnmapat
Kypca XUMHUHU
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IIpoooncenue maoa.

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

Pa3zaeu 3. [lepuoanyeckuii 3akoH U [leproauyeckas cucreMa XUMHUIeCKUX 371eMeHTOB /I. U. MeHe1eeBa.
CTpoeHHe aTOMOB. XUMHYeCKasi CBA3b. OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBbIE peakuui (15 q)

Tema 8. [lepuoguyeckuii
3aKoH M [lepuoguyeckas
cHCTeMa XUMHYEeCKUX
ssiemeHTOB /I. U. Menaeie-
eBa. CTpoeHue aToma (7 4)

TTepBbIe MONBITKN KiTacCH(PUKAIINN
XUMHYECKHUX d1eMeHTOB. [ToHsTHE O
TpyImnax CXOAHBIX JIEMEHTOB (IIIeI0Y-
HbIE U IIEJIOYHO3EMEIIbHBIE METAILIHI,
rajoreHbl, HHEPTHBIC Ia3bl).

DIIeMEeHTBI, KOTOpbIE 00pa3yroT
aM(OTepHbIE OKCHIBI U THIPOKCHUIBI.
Ilepuonuueckuii 3akoH u Ilepuoau-
yecKasl CUCTEMa XUMHUYECKHUX 3JIEMEHTOB
J. U. Menneneesa. [lepuoaspl, rpynnsl,
noarpynisl. Pu3nyeckuii CMbICIT
HOPSIIKOBOIO HOMEpPA 3JIEMEHTa, HOMe-
POB neprojia U rpyHIibL.

Crtpoenune atomoB. CocTaB aTOMHBIX
sinep. M3oromnel. DnekTponsl. CTpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xumudecKkux 31eMeHToB [lepuoanye-
ckoii cuctemnl . 1. Mennaesneena.
XapakTeprucTUKa XUMHUYECKOTO 3JIEMEH-
Ta 1o ero noJjioxkeHuto B [lepnoanueckont
cucteme 1. 1. Mennemneena.

6 PackpbIBaTh CMBICII NEPHOJUYECKOTO
3aKOHA.

6 IloHumaTh cyniecTBOBaHUE IEpUOANYE-
CKOM 3aBUCUMOCTH CBOHCTB XUMHYE-
CKHX DJIEMEHTOB (M3MEHEHHUE PauyCOB
ATOMOB U BJIEKTPOOTPULIATEIILHOCTH)

U UX COCAUHEHHUH OT ITOJIOXKSHHUS B
NEPUOANYECKON CUCTEME U CTPOCHUS
aTroma.

6 YcTaHaBJIUBATh CBSI3b MEXY IOJIOXKE-
HHUEM 3JIEMEHTAa B IEPUOANYECCKON
CHUCTEME U CTPOSHHUEM €ro aToMa (CocTaB
U 3apsijl sipa, o0lee YMCIIO DJIEKTPOHOB
U pacripeieICHUE UX I10 3JEKTPOHHBIM
CJIOSIM).

6 IIporHo3upoBaTh XapaKTep U3MEHEHHUS
CBOMCTB 3JIEMEHTOB U UX COeIUHEHUH O
rpynmnam u nepuoaam Ilepunonnueckoi
CHUCTEMBI.

6 XapaKTepu30BaTh XUMHUYCCKHE DJICMCH-
ThI IEPBBIX TPEX MIEPUOIOB, KaIU,
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3naueHne lleprognyeckoro 3akoHa

u [lepuoanueckoil cucTeMbl XUMHUYE-
CKHMX DJIEMEHTOB JJIsI pa3BUTHSI HAYKH U
npaktuku. . 1. MenneneeB — y4€HbIN,
ne1aror u rpak/iaHuH.

JleMoHCcTpanuu

KopoTkonepuo iHas v JUITMHHOIIEPUO/T-
Hast ¢popmebl [Teproandeckoil cuCTeMBbI
xumMuyueckux ajieMmeHToB J[. 1. Mennee-
eBa.

O3HakoMIIeHHEe ¢ 00pa3liaMy METaJlJIOB
U HEMETaJLJIOB.

JlaGopaTopHble U NpaKTHYeCKue
paGoTsI

JlabopamopHnwiii onvim:
B3aumonelictBue ruipokcuia UHKa C
pacTBOpaMH KHCJIOT U LIeJI0YeH

KaJIBIMSI 110 MX ITOJIOKeHHIo B Ilepmo-
nndeckout cucteme J[. 1. Mennaeneena.
6 CiienoBaTh mpaBHUiIaM Oe30ITacHOU pado-
THI B JIJAOOPAaTOPHH TP MCIOIB30BAHUH

XUMHYSCKOU ITOCYIBI M 000pYTOBaHUSI.

6 BricTpanBaTh pa3BEpHYTHIC MUCHMEH-
HBIE ¥ YCTHBIE OTBETHI C OTTIOPOH Ha
nH(popMaInio U3 ydeOHUKa U CIIpaBOY-
HBIX MaTEepHaJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3YyYEHHBIN MOHSATUHHBIN ammapaTt
Kypca XHUMUH.

6 Vcrionp30BaTh NP BBHITOJIHEHUH
Y4eOHBIX 3aIaHUN TEKCThl yUeOHHKA,
crnpaBouHble maTepuansl (ITepronnye-
CKYIO CUCTEMY XHMHUYECKHX IJIEMEHTOB
J1. . Menneneesa, TabnuIly pacTBOpH-
MOCTH KHCJIOT, OCHOBAHHI U COJICH B
BOJI€, DIIEKTPOXUMHUYECKUHN PsiJT
HaIPsSHKEHUH METaJlJIOB).

6 Mcrionb30BaTh NP BHITOJIHEHUN
y4eOHBIX 3aJlaHUi U B IIpoLiecce
HCCIIEI0BATEIBCKON 1€ TEIbHOCTH
HAy4YHO-IIONYJIIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPIKaHUsI, CIIPaBOY-
HbIE MaTepHaIbI, pecypchl IHTepHeTa

Tema 9. Xumu4deckKkas CBs3b.
OKMCINTE/TbHO-BOCCTAHOBH-
TeJIbHbIE peaKkuu

(89)

DIIeKTPOOTPULIATEIIBHOCTh ATOMOB
XUMHYECKHX AJIEMCHTOB.

Xumudeckasi CBsi3b (MOHHAsI, KOBAJICHTHAs
NOJISIPHASI U KOBAJICHTHASI HEOJISIPHAST ).

6 PackppIBaTh CMBICIT U3y4YaeMBbIX
TIOHSITUM.

6 OnpenensiTh BUA XUMHUYECKOU CBA3HU
B COCIMHECHUM.
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Oxonuarnue mao..

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

CTeneHb OKHCIICHUSI.
OKUCITUTEIIFHO-BOCCTAaHOBHUTEIIHLHEIC
peakinu (OBP). ITporeccsr okucieHus
¥ BOocCcTaHOBJICHHsT. OKHUCITUTEITN 1
BOCCTaHOBHUTEJIN.

JleMOHCcTpauuu
OKHCIIUTETIbHO-BOCCTAHOBUTCIIBHBIC
peaKIi: TOPEHUE, PEaKIINH Pa3IoKe-
HUs1, COCIMHCHUA

6 OnpenensiTh CTeIeHb OKUCIICHUS
XHUMHYECKOTO JIEMEeHTa 110 popMyIie
€ro COSIMHEHUSI.

6 OnpenensiTh AJIeMEHT (BEIIeCTBO) —
OKHCJIUTENb U DJIEMEHT (BEIeCTBO) —
BOCCTaHOBHUTEIIb.

6 OOBACHATH CYIIHOCTH IIPOLIECCOB
OKHCJICHHUSI 1 BOCCTAHOBJICHUS.

6 CocTaBIIATh JISKTPOHHBINH OanaHc ¢
y4€TOM YMCJIa OTAAHHBIX U IIPUHSATHIX
3JICKTPOHOB.

6 CoCTaBiIsITh YPABHEHUE OKUCIIUTEIb-
HO-BOCCTAHOBUTEJIbHON PEaKIIHH.

6 Vcrionp30BaTh MPHU BBITOJIHEHUHU
y4eOHBIX 3aJJaHU TeKCThI yueOHUKa,
CIpaBOYHbIE MaTepUaIIbl (IIEpHOANYEC-
CKYIO CHCTEMY XHUMHUUYECKUX JIEMEHTOB
J. . Menneneesa, TabIuUIly pacTBOPH-
MOCTH KHCJIOT, OCHOBAaHHH U COJICH B
BOJI€, DJICKTPOXUMHYECKHI PsiJL
HaIIPSHKCHUN METaJJIOB)
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9 KNIACC

(2 y B Hegeno, BCcero 68 4, 13 HMX 4 4 — pe3epBHOE Bpems)

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nporpaMMsli,

Y KOJINYeCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOeE coaepixKaHue

OCHOBHBIE BH/bI A€STEJIbHOCTH
06y4YarIxca

Pa3geu 1. BemecTBo ¥ XuMH4Yeckue peaknuu (17 1)

IloBTOpEHUE U yT/IyGIeHUE
3HaHMU OCHOBHBIX pa3jeJioB
Kypca 8 Kj1acca

G

ITepuonuueckuii 3akoH. Ilepunonnueckas
cHUCTeMa XMMHYECKHUX DJIEMEHTOB

. U. MenneneeBa. CTpoeHHE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOWMCTB
XUMHUYECKHUX JIEMEHTOB MEPBBIX TPEX
MEepUOJIOB, KaJIUs, KATBLMS U UX
COEJMHEHUI B COOTBETCTBUH C IOJIOXKE-
HHEM 3JIEMEHTOB B IEPHOIUYECKOMN
CUCTEME U CTPOEHUEM UX aTOMOB.
Knaccudukaims 1 HOMEHKIIATypa
HEOpPraHUYeCKUX BEIIECTB (MEXIyHa-
poaHas U TpuBHaibHas). XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIIUXCS K
pa3IHYHBIM KjaccaM HEOPTraHWYECKHUX
COEIMHEHU, UX TeHeTHUYeCcKasl CBs3b
HEOPraHUYIECKUX BEIIECTB.

CTtpoeHue BeliecTBa: BUIbI XUMHUECKOU
CBSI3U U THITBI KPUCTAJUTMIECKUX PEemIé-
TOK. 3aBUCHMOCTBH CBOMCTB BEII[ECTB OT
WX CTPOCHHSI.

6 XapaKTepu30BaTh XUMHUYECKHUE
3JIEMEHTBI IIEPBBIX TPEX MEPUOIOB,
KaJusl U KaJIbLHsI IO UX ITOJIO0KEHUIO
B Ilepuoanueckoii cucreme /. 1. Men-
Jeneena.

6 KitaccuduumnpoBaTh 1 Ha3bIBaTh
HEOpPraHUYeCKHUE BEIEeCTBa U3YUYEHHBIX
KJIaCCOB.

6 OnuchIBaTh O0IIME XUMHUYECKHE
CBOICTBA BEIIECTB PA3IUYHBIX KJIac-
COB, MOJATBEPKIATH CBOMCTBA MpUMepa-
MU MOJIEKYJISIDHBIX ypPaBHEHUMN XUMH-
YECKUX pEeaKIUii.

6 OmnpenensaTh BUJ XUMUUECKOI CBA3H U
TUIT KPUCTAJUIMUYECKON PEIIETKH
BEIlIEeCTBA.

6 [Iporno3npoBaTh CBOMCTBA BEIIECTB B
3aBHCHUMOCTH OT UX CTPOCHUSI.

6 BpicTpauBaTh pa3BEpPHYTHIE TMCbMEH-
HBIE U YCTHBIE OTBETHI C OIOPOH Ha
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IIpoooncenue maoa.

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

JleMoHCcTpanuu

1. MoJsienu KpUCTAUTHYSCKUX PEIIETOK
HEOPraHNYEeCKUX BEIIECTB.

2. KopoTtkonepuoaHast ¥ JUIMHHOIIEPHUO/T-
Hast popmebl [lepronmaeckoil cucTeMbl
xumMuueckux anementoB . 1. Mennene-
eBa

MHOOPMAIUIO U3 yYEOHUKA U CIIPAaBOY-
HBIX MaTE€pHAaJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YyYEHHBIN MOHSATUHHBIN anmapaTt
Kypca XMMHH.

6 Mcronp30BaTh NP BEITOJHEHUN
Y4eOHBIX 3aaHuii U B pouecce
HCCIIEA0BATENLCKON AeATEIbHOCTH
HAay4YHO-TIONYJISPHYIO JUTEPaTypy
XHMMYECKOI'O COJIEpKaHus, CIIpaBoy-
Hble MaTepuabl, pecypcol MIHTepHera

Tema 1. OCHOBHBIE 3aKOHO-
MEepPHOCTH XMMUYeCKUX
peakumi

(49)

Knaccudukaimss XUMHYECKHUX PeaKIIUui
10 Pa3JIMYHBIM NPHU3HAKaM (10 YUCITY U
COCTaBYy y4acCTBYIOIIMX B PEAKIIMU
BEILIECTB, 10 TeII0OBOMY 3 dekTy, mo
M3MEHEHMIO CTEIeHEH OKHCIICHUS
XUMHYECKHX 3JIEMEHTOB, 110 00paTHMO-
CTH, 110 yYaCTHIO KaTaJIu3aTopa).

DK30- ¥ HHJIOTEPMHUYECKHUE PEaKIHH,
TEePMOXUMHUYECKHE ypaBHEeHUs. [ToHs-
THE O CKOPOCTH XUMHYECKON pEeaKIHu.
TToHsiTHE O TOMOTEHHBIX U I'€TEPOrCHHBIX
peaknusx. [ToasTrue 06 0OpaTUMBIX

6 PackpbIBaTh CMBICI H3yYaeMBbIX
HOHSITUH U IPUMEHSITh 3TU MOHSTUS
IIPU OIMCAHUU CBOHCTB BEILIECTB U UX
OpeBpaleHUHA.

6 KinaccuduuupoBaTh XMMHYECKHUE
peakuy Mo pa3IMYHBIM IPU3HAKaM.

6 YcTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOH PeaKIUM OT Pa3TUIHBIX
dakTopoB.

6 IIporuo3zupoBaTh BO3MOKHOCTH
MIPOTEKaHUsI XUMHUYECKUX IIpEeBpalie-
HUH B Pa3INIHBIX YCIOBHSX.
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U HEOOPAaTUMBIX XUMHUYECKHUX PEaKIIr-
sx. [ToHsAITHE 0 XUMHUYECKOM paBHOBE-
cun. DaKkTOPhI, BIUSIIONINE HA CKOPOCTh
XUMHUYECKON PEaKIUH U TTOJI0KECHUE
XUMHUYECKOTO PABHOBECHSI.
OKHCITUTEThHO-BOCCTAHOBUTEITHHBIC
peakmuu (3JICKTPOHHBIA OallaHC OKHUCIIH-
TEJIbHO-BOCCTAHOBUTEIILHON PEaKIIHN ).

JleMoHCcTpanuu

1. 3aBHCUMOCTH CKOPOCTH XHUMHYECKOHN
peakiuy OT Pa3IMIHBIX (PaKTOPOB.

2. Bo3zmeiicTBHe KaTalm3aTopa Ha
CKOPOCTh XMMHYECKOH pEeaKIHu.

3. IIpumepsl HeOOpPaTUMBIX U OOpaTH-
MBIX PEaKLH.

4. CMelieHHe PaBHOBECHST XUMHUYECKOMN
peakumu.

Botuucnenus

— KOJIMYECTBA BEIeCTBa, 00bEMA U

MaccChl peareHTOB WJIN MPOJAYKTOB IO
YPaBHEHHSIM XUMHYECKUX PEaKIuid

6 OnpenesiTh OKUCIUTENb U BOCCTAHO-
Butens B OBP.

6 CocCTaBIISITH DJIEKTPOHHBIN OajaHc
peaKIuH.

6 ITpon3BOAUTH BBIUMCIICHUS 10 XUMHUYE-
CKHM YPaBHEHHSIM.

6 BeicTpanBaTh pa3sBEPHYTHIE MUCHMEH-
HBIE U YCTHBIE OTBETHI C OITOPON Ha
HHGOPMAIMIO U3 yYEeOHHUKA U CIIpaBOY-
HBIX MaTE€pHaJIOB, TPAMOTHO HCIIOJIB30-
BaTh U3YyYEHHBIN MOHSATUHHBIN ammapaTt
Kypca XUMHUH.

6 lcrionb30BaTh NPHU BBITOJHEHUHU
Y4eOHBIX 3aaHuii U B polecce
HCCIIEA0BATENLCKON AeATEIbHOCTH
Hay4YHO-TIONYJISPHYIO JUTEPaTypy
XHMMYECKOI'O COJIEpKaHus, CIIpaBoy-
Hble MaTepualbl, pecypcol IHTepHera

TeMma 2. JJieKTpoIUTHYeCKas
Aucconyanusa. XuMnu4yecke
peaxiuy B pacTBOpax

(84)

Teopust 21€KTPOIUTUUECKON JUCCOIIUA-
OUU. DICKTPOIUTHI U HEDJICKTPOIUTHI.
Karunonsl, aHnOHBL. MeXaHU3M JIHUCCO-
[UAIIMH BEIIECTB C Pa3IUNYHBIMU
BUIAMU XUMHUYECKOU CBs13u. CTEIICHb
nucconnanuu. CHIIBHBIC U cJIa0bIe
JIEKTPOIUTHL.

6 PackpbIBaTh CMBICIT H3yJaeMbIX
THOHSITUH, a TAKKE CMBICI TEOPUH
3JIEKTPOIUTHUESCKON AUCCOLMAIINH.

6 OOBACHATH MPUYUHBI SJIEKTPOIPOBOI-
HOCTH BOJHBIX PAaCTBOPOB.

6 CoCTaBIISITh yPaBHEHUSI JUCCOIUAITNN
KHUCJOT, IEJIOYEH U COJICH, MOJIHBIC
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IIpoooncenue maoa.

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

Peakniun nonHoro ooMeHa, yCIIoBUsI UX
nporekanusi. FIoHHble ypaBHEHUS
peaxkumii.

XHUMHYECKHE CBOMCTBA KHCJIOT, OCHOBa-
HUH U COJIei B CBETe IpeICTaBICHUN 00
3JIEKTPOJIMTUYECKOI Aucconnanuu. Cpena
pactBopa. IlonsaTue o ruaponnse comneil.
KauecTBeHHbIe peakiuu Ha KaTHOHBI

1 AaHUOHBI.

JleMOHCcTpauuu

DneKTpuYecKasl MPOBOIUMOCTb PACTBO-
POB BEHIECTB; ABUXXCHUE MOHOB B DJICK-
TPUYSCKOM MOJIe.

OIBITHL, WUTIOCTPUPYIOLINE TPU3HAKHU
HPOTEKaHUs peaKuii MOHHOTO OOMeHa.
OIBITHI IO ONPEIEIICHUIO CPEJIbI B
pactBOpax cosei (XJiopuaa HaTpHsi,
KapOoOHaTa HATPHsI, XJIOpUIa [IUHKA).

JlaGopaTopHble U NpaKTH4YeCcKue
pa6oThbl

Jlabopamopnuviil onvim:

Peakunu HOHHOTO OOMEHa B pacTBOpax
3JIEKTpOaUTOB: cynbdara meau(1l)

M COKpamiéHHEIC MOHHBIC yPaBHEHHUS
XUMHYSCKHUX PEaKIINi MOHHOTO
oOmeHa.

6 [TimannpoBaTh M OCYIIECTBISITH Ha
MPaKTUKE XUMHYSCKHE SKCIESPUMEHTBHI,
IIPOBOJIMTH HAOJIFOICHUS, J1eJIaTh
BBIBOJBI 11O PE3YJIbTATaM SKCIIEPHUMEH-
Ta.

6 CienoBaTh IpaBuiIaM Oe30MacHOMN
paGoThI B 1a00OpaTOPHH IIPU UCIIOIB30-
BaHUM XMMHUYECKOH ITOCYIbI 1 000pyH0-
BaHUS.

6 ITpon3BOANTH BBIMMCIICHUS 110 XUMHUYE-
CKHM YPaBHEHHSIM.

6 BeicTpanBaTh pa3BEpHYThIC TUCHMEH-
HbI€ U YCTHBIC OTBETHI C OIIOPOii Ha
uHpopMaInIO U3 y4eOHUKA U CIIPABOY-
HBIX MaTE€pHUAJIOB, IPAMOTHO UCITOJIb30-
BaTh WU3yYEHHBIN NOHATUWHBINA annapart
Kypca XUMHUH.

6 Vcrionp30BaTh MPHU BBITOJIHEHUH
Y4eOHBIX 3aJaHUI U B TIPOIIecCe
HCCIIE0BATEIILCKOMN eI TeIbHOCTH




1920eH 6—8 "BUWUX

14

u 1m€109n, KapOoHaTa HATPUS U COJISI-
HOM KHCJIOTHI, peaKUsl HeHTpaaInu3auuu
MEXy THIPOKCUIOM KaJIusl U COJITHOU
KHMCJIOTOM.

Ilpaxmuueckas paboma:

Ne 1. Penrenne sKcriepuMeHTaJIBHBIX
3aJ1a4 110 TEME.

Botuucnernusn
— I10 YpaBHEHHUSIM XUMHUYECKHUX peaKIIHi

HAyYIHO-TIONYJIIPHYIO JINTEPATYPY
XUMHYECKOT'O COJAEprKaHUsl, CIIPaBOY-
HbIC MaTepualibl, pecypcbl IHTEepHeTa

Pa3geus 2. HemeTa/uibl U UX cOeAUHEHUs (24 1)

Tema 3. O611as XapaKTepu-
CTHUKA XUMHW4YEeCKHX 3J1eMeH-
TOB VIIA-rpynnsl. 'asorens!
(49)

OO6m1ast XxapakTepHUCTHKA TaJIOTCHOB.
Oco0EeHHOCTH CTPOSHHMS ATOMOB ITHX
3JIEMEHTOB, XapaKTEPHBIE IJIs1 HUX
cTeneHu okuciaeHus. CTpoeHue u
(usnyeckue cBoiicTBa NMPOCTHIX Be-
IIECTB — raJloT€HOB. XUMHUUYECKHUE
CBOICTBa Ha mpUMepe Xjaopa (B3auMo-
JeficTBUE C MeTaJlJlaMU, HEMETaJIaMH,
miesioyaMu). Xuoposoaopon. ComsiHast
KUCJIOTa, XUMHUYECKHE CBOMCTBA,
noiydyeHue, npumeHenue. Kauectsen-
HBIE PEAKI[UU HA TaJOTe€HUI-HOHBIL.
JlelicTBUE XJI0pa M XJIOPOBOOPOJAA HA
OopraHu3M uenoBeka. Bakneime
XJIOPUBI U UX HaXOXKJI€HHUE B MPUPOIE.

JleMoHCcTpanuu
BnneOMaTepHanm: TaJJIOTCHbI U UX
COCIUHCHUS.

OO0pasibl XJIOPUIOB.

6 OOBSICHSITH O0IIIE 3aKOHOMEPHOCTH B
U3MEHEHHMH CBOMCTB HEMETAJIJIOB U UX
COEIMHEHHUH B IIpeJieiax MaJjlbIX ITepHo-
JIOB M TMIaBHBIX noarpynn Ilepuonnye-
CKOI CUCTEeMBbI XUMHYECKHUX 3JIEMEHTOB
C y4€TOM CTPOCHUS UX ATOMOB.

6 Xapakrepu3oBaTb (GU3NUECKHUE U XU-
MHMYECKHE CBOICTBA MPOCTHIX BEIIECTB
rajoreHoB (Ha mpuMepe Xjaopa) u
CJIOXKHBIX BEIIECTB (XJIOPOBOIOPOJA,
XJIOpUAA HATPHs), CIOCOOBI X MOJIyYe-
HUsI, IPUMEHEHHE U 3Ha4YCHUE B
MPUPOJIE U )KU3HHU YEJIOBEKa.

6 OnpenessiTh raJIOreHU/I-MOHBI B
pacTBoOpe.

6 ITnaHMpOBaTH U OCYIISCTBIISATH Ha
IIPAKTUKE XUMUYECKHE SKCIIEPUMEHTHI,
IIPOBOJINTH HAOJIIOACHUSI, JAeiaTh
BBIBOJIbI ITO pe3yJIbTaTaM 3KCIEPHUMEHTA.
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IIpoooncenue maoa.

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

JlabopaTopHble U NPAaKTHUYeCKHe
paGoTsI

JlabopamopHhbiii onvim:
PacrniosnaBanne Xnopua-noHOB.
IIpaxmuueckas paboma:

Ne 2. [ony4yeHue COISTHOW KUCIIOTHI,
n3yuyeHue e€ CBOMCTB.

Boiuucnenusn

— 0 YpaBHEHHUSIM XHMHUYECKHUX peak-
1, €CJIM OJIMH U3 PeareHTOB J1aH B
U30bITKE;

— 0OBEMOB ra3oB I10 YPaBHESHHUIO
peakLy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIILICHUH Tra30B

6 CenoBaTh IpaBHUiIaM 6e30MacHO pabo-
THI B 1a0OpaTOPUH TIPH UCITOJIH30BAHUH
XHUMHYECKOH MOCY/IBI 1 000PYTOBAHHSI.

6 BricTpanBaTh pa3BEpHYTHIC MUCHMEH-
HBIE U YCTHBIE OTBETHI C OITOPOH Ha
nH}popMaIHio U3 ydeOHUKA U CIIPaBOY-
HBIX MaTE€pHUAJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3YyYECHHBIA MOHATUNHHBIA ammapar
Kypca XUMHUU.

6 Vcrionp30BaTh MPHU BBITOJIHEHUHU
y4ueOHBIX 3aJlaHUi U B IIpoLecce
HCCIIE0BATEIILCKOM AEATEIBHOCTH
HAY4YHO-IIONYJISIPHYIO JIUTEPATYPY
XHMHYECKOI'0 COJIep>KaHUs, CIIpaBOY-
HbIE MaTepHalbl, pecypcsl IHTepHeTa

Tema 4. O611as XapaKTepH-
CTHMKA XMMU4YEeCKHUX 3JIeMEeH-
TOB VIA-rpynnsl. Cepa u eé
coeguHenus (5 u)

OO11ast XapaKTepHUCTHKA YJIEMEHTOB
VIA-rpyniibl. OCOOEHHOCTH CTPOCSHHUS
aTOMOB 3THX 2JIEMEHTOB, XapaKTepHBIe
JUIST HUX CTeNleHH okucieHus. CTpoeHue
u GU3UYECKHUE CBOMCTBA MPOCTHIX
BEIIIECTB — KHUCJIOPO/Ia U CEPBhI.
AIIOTpOonHBIE MOIU(PUKAIIUHA KHUCIIOPO-
Ja U cepbl. XMMHUYECKHUE CBOMCTBA CEPHI.
CepoBoziopon, cTpoeHue, puznyeckue

6 OOBSCHSITH OOIINE 3aKOHOMEPHOCTH
B UBMEHEHUHU CBOHCTB 2JICMEHTOB
VIA-rpynmsl ¥ ux COeTUHEHUN
¢ y4€TOM CTPOCHHUSI UX aTOMOB.

6 XapakTepu3oBaTh (puU3NUECKUE
1 XUMHUYECKHE CBOWCTBA IIPOCTOTO
BEILIECTBA CEPBI U €€ COeTUHEHN M
(cepoBOIOPO/IA, OKCUIOB CEPbI, CEPHOIT
KHCJIOTHIL, CyJb(})aToB), CIIOCOOBI UX
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U XUMHUYecKue cBoiicTBa. OKCHABI Cephl
KaK IPeJCTaBUTEIIN KUCIOTHBIX OKCH-
noB. CepHast KHCJIOTa, (pU3UUECKUe

U XUMHYECKHE CBOMCTBa (00IIHE Kak
IpescTaBUTEeIs Kilacca KUCIOT U CIIeIH-
¢uvueckue), IpUMEHEHHE.

XnUMHYecKHe peakIuH, JIS)KaIIHe B OC-
HOBE MPOMBIIIJICHHOT'O CIIOc00a Ioiry4e-
HUSI CEpHOM KMCJIOTBI. AnapaTsl U
MPOTEKAOIINEe B HUX ITPOIECCHI (Ha pH-
Mepe MPON3BOACTBA CEPHOI KHUCIOTHI).
Coin cepHOM KMCJIOTHhI, KaueCTBEHHas
peakius Ha CyJIb(aT-HOH.

HaxoxneHue ceprl U e€ coeiuHEeHUM

B nipupoze. XUMHYECKOe 3arpsi3HeHUe
OKPY’KalolleH cpelibl COSIMHEHUSIMHU
cepbl (KMCIOTHBIE JIOXK/IH, 3arps3HeHNE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
NpeNOTBPALLECHUS.

JleMOHCcTpauuu

Konnekuun (Buzeomarepuanel): cepa
U €€ COeIMHEHUSI.

OOyriuBaHHe caxapa I10J1 1eHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOMN KHMCIOTHI.

JlaGopaTopHble U NpaKTH4YeCcKue
pa6oThbl

Jlabopamopnbsie onvimuwi:
OO6HapyxeHue cyib}aT-noHOB.
BsaumonetlictBue pa30aBIIeHHON cepHO
KHCJIOTHI C ITMHKOM.

[OJIyYCHHUs], IPUMEHCHHUE U 3HAYCHHUE
B IPUPOJIC U )KU3HHU YEIIOBEKA.

6 OnpenesiTh HaJIM4ue CyJIb(paT-nOHOB
B pacTBOpe.

6 OOBSCHATH CYIIHOCTh YKOJIOTHYECKUX
po6ieM, CBA3aHHBIX C IepepaboTKon
COCIMHEHUH Cephl.

6 TTnaHUpPOBATh U OCYIICCTBIISATH Ha
MMPAaKTUKE XUMUYECKUE SKCIICPUMEHTHI,
IIPOBOAUTH HAOIIOASHUS, AeIaTh
BBIBOJIbI ITO pe3yJIbTaTaM 3KCIIEPUMEHTA.

6 CrnenoBaTh IpaBUiIaM Oe30ITacHOM
paboThI B J1aGOPATOPHUU MPU UCITOIB30-
BaHUM XMMHUYECKOH OCYbI 1 000pya0-
BaHUS.

6 ITpon3BOANTH BBIMUCIICHUS 110 XUMHUYE-
CKHUM YPaBHEHHMSIM.

6 Vcrionp30BaTh MPHU BBITOJIHEHUH
y4eOHBIX 3aJJaHUl TeKCThI yueOHUKa,
crnpaBouHble maTepuansl (ITepuonnye-
CKYIO CHUCTEMY XHUMHYECKHUX 3JIEMEHTOB
J1. 1. MenneneeBa, TabJIMIy PacTBOpPH-
MOCTH KHMCJIOT, OCHOBAHHMH U coJeit
B BOJI€, JICKTPOXUMHUYECKUH DS
HaIPsSHKCHUH METaJlJIOB).

6 Vcrionp30BaTh NpH BBITOJIHEHUH y4eo-
HBIX 3a/IaHUH U B MPOLIECCe UCCIIeA0Ba-
TEJIBCKOM EeSITeIbHOCTH HAYYHO-TIOITY-
JIAPHYIO JINTEPaTypy XUMHUYECKOTO
COJIepIKaHMsl, CIIPABOYHBIC MaTEPHAaJIbI,
pecypcbl Untepaera
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IIpoooncenue maoa.

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

Bovtuucnernusn

— MO YpaBHEHHSIM XUMHUUECKUX PEaKIIH;
— MacCOBOM JIOJIM BBIXOJ1a MPOAYKTa
peakuu

Tema 5. O611as xapakTepu-
CTMKa XUMHUYECKHX 3J1eMeH-
TOB VA-rpynnsl. A30T,
docdop u ux coeguHeHUs

(79)

OO11as XxapaKTepHUCTHKa YJIEMEHTOB
VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTCPHbIC
JUISI HUX CTETI€HU OKHUCJICHUS.

A30T, pacnpocTpaHeHHUE B IPUPOJIE,
(usnyeckue U XMMHYECKUE CBOMCTBA.
Kpyrosopot azora B ipupo/e.
AMMHaK, ero pu3nyeckue u XuMuye-
CKHE CBOMCTBA, MOJIyYCHHUE U IIPUMEHE-
aue. Conu aMMOHUSI, UX (puznyeckue

M XMMHYECKHE CBOICTBa, IPUMEHEHHUE.
KauecTBeHHas1 peakiiusi Ha HOHBI
aMMOHUSI.

A3zoTHas kuciora, e€ ¢pusndecKne

U XUMHYECKHe CBOIcTBa (00IIHe Kak
MPEJICTaBUTEJS KJ1acca KUCIOT U
criennpudeckue). Mcrnonp3oBanue
HUTPATOB M COJICHi aMMOHHS B Ka4€CTBE
MHUHEPaJIbHBIX YIOOPCHUIA.

6 OOBSICHATH OOIIME 3aKOHOMEPHOCTHU B
U3MEHEHHUH CBOHCTB 3JICMEHTOB
VA-rpynnsl ¥ UX COEIMHEHUN ¢ yu4éTOM
CTPOGHMS UX AaTOMOB.

6 Xapakrepu3oBaTb (GU3NUECKHUE U
XHMHYECKHE CBOMCTBA MPOCTHIX
BellecTB a3oTa U pocdopa u ux coeau-
HEHUM (aMMHaKa, CoJIe aMMOHUS,
a30THOM KHMCJIOTBI, HUTPATOB, OKCH/IA
docdopa(V) u pochopHOil KHCHOTHI,
docdaroB), cnocoObI UX MOIYUCSHUS,
IIPUMEHECHHUE U 3HAYCHHE B IIPUPOJIC
M >)KU3HU YEJIOBEKA.

6 OnpenesiTh HOHbI aMMOHUS U G oC-
daT-uOoHBI B pacTBOpE.

6 OOBSICHATD CYITHOCTH YKOJOTHUECKUX
po6JIeM, CBA3aHHBIX C HaXO0XKICHUEM
coeauHeHwuit azora u ¢pocdopa B
OKpY>KarolleH cpeie.
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XUMHYECKOE 3arpsI3HCHNE OKPYIKAK0-
1ICH cpeabl COCUHEHUSIMU a30Ta
(KUCJIOTHBIC JOXKIIH, 3arpsI3HCHUE BO3/Y-
Xa, MMOYBbI U BOJTIOEMOB).

Dochop, ayutoTporTHEIE MOTH(PUKATNN
docdopa, pusnueckre U XUMHICSCKUE
CBOMCTBA.

Oxkcun dpochopa(V) u bochoprast
KHCJIOTa, (PU3NYECKHE U XUMHYCCKHE
cBoiicTBa, nonyueHue. KauecrBeHHas
peakiust Ha pocdaT-NOHBI.
Hcnone3oBanne ¢pocdaToB B KayecTBe
MHUHEPAJIbHBIX yA0OpeHuii. 3arpsi3sHeHue
MPUPOAHBIX BOAOEMOB docharamu.

JleMOHCcTpauuu

Komekuu: ¢ocdop n ux coennHeHUsI.
B3aumonelictBue KOHLIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI C MEJIbIO.

JlaGopaTopHble U NpaKTHYeCcKue
pa6oTsl

Jlabopamopnuvie onvimol:

1. BzaumoseiicTBue cosueit aMMOHUS

C lIEI0YBIO.

2. O3HakomIleHHE ¢ 00pa3laMu a30THBIX
u pochopHbBIX yaoOpeHuit.
Ilpakmuueckas paboma:

Ne 3. INonyueHne amMmmMHaka, U3y4eHHE
€ro CBOMCTB.

Buviuucnenusn
— MO YpPaBHCHUSIM XUMHUYECKHUX peak-
80%0%14

6 [ImanupoBaTh U OCYNIECCTBIISITh HA
MPAKTUKE XUMHUYCCKHUE DKCIICPUMEHTHI,
MIPOBOAUTH HAOJFOJICHUSI, JICIaTh
BBIBOJIBI 1O pPe3yJIbTaTaM dKCIICPH-
MEHTA.

6 CireqoBaTh npaBuiiaM Oe30MacHON
paboTHI B J1TabOpaTOpUH MPH UCITOITB30-
BaHUH XUMHUYECKOH ITOCyABI M1 000pya0-
BaHUSI.

6 IIpoN3BOINTH BHIUHMCIICHUSI IO XUMHYe-
CKHM ypaBHCHUSIM.

6 Vcrionp30BaTh NP BBHITOJIHEHUH
y4eOHBIX 3aJJaHUN TeKCThI yueOHUKa,
CcrIpaBOYHbIC MaTepHUabl (IIEpHOINYe-
CKYIO CUCTEMY XHUMHUYECKHUX DJICMESHTOB
J1. . Menneneesa, TabnuIly pacTBOpPH-
MOCTH KHMCJIOT, OCHOBaHMH U coJieil B
BOJI€, DIIEKTPOXUMHUYECKUHN PsiJT
HaIPsSHKEHUH METaJlJIOB).

6 Mcrionp30BaTh NpHU BBITOJIHEHUN
y4eOHBIX 3a/laHUi U B Ipolecce
HCCIIeI0BATEIILCKOM JIeSTEIbHOCTH
HAyYHO-IIONYJIIPHYIO JINTEPATyPy
XUMHYECKOTO COJICPIKaHUsI, CIIPaBOY-
HbIE MaTepHUaJibl, pecypchl IHTepHeTa
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IIpoooncenue maoa.

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

Tema 6. 061as1 XapaKTepuc-
THKa XUMUYECKHX 3JIEMEH-
TOB IVA-rpynmnsl.

Yriiepoj ¥ KpeMHUI U UX
coeJVHEeHUs

(89)

VYriepon, ammoTpoIrHbie MoauduKa-
U1, PACIPOCTPAHCHHUE B IPUPOJIE,
(uznyeckre U XMMHYSCKHE CBOMCTBA.
Ancop6uwmsi. Kpyroesopot yriieposaa

B [IPUPOJIC.

Oxcuapl yriiepona, ux GpusndecKue

U XMMHUYECKHE CBOMCTBaA, UX JeHCTBUE
Ha JKMBbIE OPraHU3MBI, [OJIy4YCHHUE

U IPUMEHEeHUEe. DKOJIOTUYECKHUE ITpodIie-
Mbl, CBI3aHHBIE C OKCHJIOM YTJIepO-
na(IV); runoresa riio0ajbHOTO MOTEILIC-
HUsSI KJIMMaTa; NapHUKOBBII (P eKT.
VYrosnpHas KMCIIOTA U €€ COJIH, UX
(usnyeckue U XMMHUYECKHE CBOMCTBA,
noJjiy4yeHue u npumeHenue. Kayecrsen-
Hasl peaKIysi Ha KapOOHAT-UOHBIL.
Hcnonp3oBanue kapOOHATOB B OBITY,
MEJHUIIMHE, TPOMBIIIJICHHOCTH, CEelb-
CKOM XO3SIMCTBE.

TTepBoHa4anbHBIC TOHATHS 00 OpraHu-
YECKHUX BEIIECTBaxX KaK O COSIUHEHUSIX
yriepojaa: 0COOGHHOCTH cocTaBa U
crpoenusi. [TIoHsITHE O OMOJIOTHYECKHU
BaYKHBIX BEICCTBAX: KMpax, Oceikax,

6 OOBSICHSTH O0IINEe 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 2JIEMEHTOB
IVA-rpynmsl 1 uX COeIUHEHHUI ¢ y4é-
TOM CTPOEHHUS UX aTOMOB.

6 XapakTepus3oBaTh (QU3NYECKHUE
U XUMHUYECKHE CBOMCTBA MPOCTHIX
BELIECTB YTJIEPOJa U KPEMHHUS U UX
coeMHEeHUH (OKCUI0B yriaepo/a,
YIOJIbHOM KHCJIOTBI, KApOOHATOB,
OKCHJIa KPEMHMsI, KDEMHUEBOMN KHCJIO-
ThbI, CUIIMKATOB), CIIOCOOBI UX MOJIyde-
HUs, IPUMEHEHHUE U 3Ha4YEHHUE B
OPHUPOJE U )KU3HHU YEJIOBEKA.

6 OnpenensiTh KapOOHAT- U CHIIMKAT-
HOHBI B PacTBODE.

6 OOBSCHATH CYLIHOCTH KOJIOTHYECKUX
npo0JieM, CBSI3aHHBIX C HAXOXKICHHEM
YIJIEKHCJIOrO Ta3a B OKpYy’Karolei
cpeze.

6 nmocTpupoBaTh B3aMMOCBSI3b
HEOPraHUYeCKUX COeIMHEHMH yriepoja
1 OPraHUYECKUX BEIIECTB.

6 IInaHupoBaTh U OCYIIECTBIISATH Ha
IIPAKTUKE XUMHYECKHUE DKCIEPUMEHTBI,
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yrieBosiax. MaTtepuanbHOE SIMHCTBO
OPraHUYECKUX U HEOPTraHUYECKUX
COCIMHECHUH.

Kpemuuii, ero ¢pusndeckue u xumpude-
CKHE CBOMCTBA, MMOJIy4YeHHNE U IPUMEHe-
HUE B DJISKTPOHUKE.

CoennHeHNsI KPEMHUSI B TIPUPOJIE.
OO01rre pecTaBICHUs 00 OKCHUJIE
kpemHmsI(IV) 1 KpeMHUEBOW KHCIIOTE.
CuMKaThl, UX UCIIOJIB30BaHHE B OBITY,
MeJIMIIMHE, TTIPOMBIIIIICHHOCTH. Bak-
HEWIITNEe CTPOUTEIIbHBIC MaTepHaIbl:
KepaMHKa, CTEKJIO, [IEMEHT, OCTOH,
skene300etoH. [Ipo6iaembl 6e3o0macHoro
HCIIOJIB30BAaHUS CTPOUTEIBHBIX MaTe-
pHaIoB B ITIOBCEHEBHOM JXKU3HMU.

JleMOHCcTpauuu

Mozaenu KpUCTAUTHYSCKUX PEIIETOK
anmMasa, rpadura, MoJeKyJibl GyJuiepe-
Ha.

AncopOriust pacTBOPEHHBIX BEIIECTB
akTUBUpOBaHHBIM yriéMm. [IporuBoras.
Buneomarepuarsl: cuMKaTHas po-
MBIIIJICHHOCTbD.

Mopaenu MoJieKy1 OpraHM4eCcKuX Be-
1IIECTB.

JlaGopaTopHbie U MPAKTUYECKHE PaGoThI

Jlabopamopnuwiil onvim:
KauecTBeHHas peakuns Ha KapOOHAT-UOH.

MPOBOIUTH HAOIIOACHUS, AeIaTh
BBIBOJIBI ITO PE3yJIbTaTaM dKCIICPUMEHTA.

6 CireqoBaTh npaBuiiaM 0e30MacHON
paboTHhI B 1TabOopaTOpuu MPH UCITOIIB30-
BaHUH XUMHYECKOU MOCYAbI U 000PYyI0-
BaHMsI.

6 Mcnonp30BaTh MPHU BBIMTOJHCHUH
y4eOHBIX 3aJaHUH TeKCTHI yueOHMKa,
cripaBodHbIe MaTepuaibl (ITepuoanye-
CKYIO CUCTEMY XUMHUYECKHUX DJIEMEHTOB
J1. . MennerneeBa, TabIUIly pacTBOPH-
MOCTH KHCJIOT, OCHOBaHHM U COJICH B
BOJIE, DIIEKTPOXUMHUYECKUHN PsiJT
HaIpsDKSHUH METaJlIoB).

6 Mcnonb30BaTh NpHY BBINOJIHEHUHU
y4eOHBIX 3a/IaHHUI U B IpoIecce
HMCCJIeI0BaTEIbCKON JICSITEIBHOCTH
Hay4HO-IIOIIYJISIPHYIO JIUTEPATypy
XUMHUYECKOT'0 COJZIEpIKaHUsI, CIIPaBOY-
HbIE MaTepualibl, pecypcsl UHTEepHeTa
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IIpoooncenue maoa.

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

Ilpakmuueckue pabomol:
Ne 4. Tlomy4yeHne yriIeKHciIoro rasa.

KauecTBenHas peaKknus Ha Kap60HaT-I/IOH.

Ne 5. Penrenune skcriepuMeHTaIbHbBIX
3aj1a4 1o reMme «HemeTasisn.

Boiuucnenusn

— 0 YPaBHEHHUSIM XHUMHUYECKHUX peak-
LU, €CJIM OJIMH U3 PearcHTOB JaH B BUJIC
BOJIHOT'O pacTBOpPa C U3BECTHOI MacCOBO
noJiei

Pa3geus 3. Meta/uibl U ux coeguHeHu (20 u)

Tema 7. O6uiMe cBoMcTBa
MeTaJl/IOB
(49)

OO11as XapaKTepucTUKa XUMHYECKUX
3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nonoxkeHus B Ilepunoanueckoid
CUCTEME XMMHUYECKUX IIIEMEHTOB

J1. 1. MenneneeBa u CTpOEHUS aTOMOB.
Crpoenune MeTamioB. MeTtammnueckas
CBSI3b U METAJINYECcKass KpUCTaIIHde-
cKasl peméTKa. DIeKTPOXUMHUIECKUN
psia HAOPsHKEHUH MeTajuioB. Puznye-
CKHME M XUMHUYECKHE CBOMCTBA METAJIJIOB.
O611He crtocoObI MOy YSHHUS METAJUIOB.

6 PackpbIBaTh CMBICI U3y4YaeMBbIX
HOHSITUH U IPUMEHSITh 3TU MOHSITUS
IIPU OIMCAHUU CBOHCTB BEIIECTB U UX
OpeBpaleHUHA.

6 OOBSICHATDH OOIIMEe 3aKOHOMEPHOCTH B
U3MEHEHHUU CBOMCTB 3JIEMEHTOB-MeTal-
JIOB U X CO€IUHEHUM C yU4€TOM CTpOe-
HHS UX aTOMOB.

6 XapakTepu3oBaTh CTPOCHHUE METAJIJIOB,
o6mme GU3NIECKUEe U XUMHYCCKHUE
CBOMCTBAa METAJJIOB.
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ITonsiTne 0 KOPPO3UM METAJUIOB U
OCHOBHBIE CIIOCOOBI 3aIIUTHI OT KOPPO-
3un. CrutaBsl (CTanb, YyTyH, JIOPATIOMH-
HUH, OpoH3a), X IPUMEHEHHUE B OBITY U
THPOMBIIIUIEHHOCTH.

JleMoHCcTpanuu

O3zHakoMJIeHHE ¢ oOpa3aMu METallIOB U
CIIJIaBOB, UX C]L)I/ISI/I‘—IeCKI/IMI/I CBOICTBaMH.
MO}IGJ’[I/I KPpUCTATIITMYICCKUX peHIéTOK
METaJUIOB.

Buaeomarepuaiibl: KOppo3usi MeTaJIIOB.

JlaGopaTOpHble ¥ NpaKTUYeCKUe
paGoTsl

Jlabopamophwsie onvimol:
O3HakOMJICHHE C OOpa3lamMu CILJIaBOB
METAJJIOB.

3aBHCUMOCTb CKOPOCTH PEaKLINH
MeTaJula ¢ KMCJIIOTOH OT IIPUPOIbI
MeTaia.

Botuucnenusn

— [0 YPaBHEHHSIM XUMHUYSCKHUX PeaK-
U, €CITK OJIUH U3 PEareHTOB COIACPIKUT
puMecH

6 XapakTepu3oBaTh OOIIMEe CIIOCOOBI
ITOJIyYE€HHST METaJUIOB.

6 CireqoBaTh npaBuiiaM 0e30MacHON
paboThI B 1a0OPATOPUHN IPHU UCITOIIB30-
BaHUHN XUMHUYECKOH ITOCyAbI M1 000pya0-
BaHMsI.

6 TIpOM3BOMTH BHIUKMCIICHUSI IO XUMHUYE-
CKHM YpPaBHEHHSIM.

6 Vcrionp30BaTh NP BHITOJIHEHUH
y4eOHBIX 3aJJaHUN TeKCTHI yueOHUKa,
cupaBodHble MaTepuaisl ([leprnognye-
CKYIO CUCTEMY XUMHUYECKHUX DJIEMEHTOB
J1. . MenneneeBa, TabnuIly pacTBOpH-
MOCTH KHMCJIOT, OCHOBaHMH U coJjieil B
BOJIC, DJICKTPOXUMHUYCSCKUN PsI
HaIPsSHKEHUH METaJJIOB).

6 Mcrionp30BaTh NP BBITOJIHEHUN
y4eOHBIX 3a/laHUi U B Ipolecce
HCCIIeI0BATEIILCKOM JIeSTEIBbHOCTH
HAyYHO-IIONYJIIPHYIO JINTEPATYPy
XUMHYECKOTO COJICPIKaHUsI, CIIPaBOY-
HbIE MaTepHUaJibl, pecypchl IHTepHeTa

Tema 8. BaxkHeliue meTaJi-
JIbI U UX CO€/IHHEHUSs
(16 9)

Ilenounbie MeTasibl. [lomoxkeHue B
Ilepuonuyeckoit cuctreMe XMuMHUYECKUX
snemeHToB Jl. 1. Menneneesa, crpoeHue
aromoB. Haxoxaenue B npupose.

6 OOBSICHATDH OOIIMEe 3aKOHOMEPHOCTH B
W3MEHEHHU CBOMCTB 3JIEMEHTOB-METal-
JIOB B TPYyMIIaxX U UX COSIUHEHUIL C
YYETOM CTPOEHHUSI UX aTOMOB.
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IIpoooncenue maoa.

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

dusznuecknue 1 XUMHUIECKHe CBOHCTBa
(Ha mpuMepe HaTpust U Kaiwst). OKCUIIBI
Y TUAPOKCHUIBI HATPHUs 1 Kanwst. [Tpume-
HEHHE MIEJTOYHBIX METAJUIOB U UX
COeIMHEHUI.

[Ilenouyno3eMenbHbBIE METAIBl MarHuit
U KaJblui, ctpoeHue atomos. [lomoxe-
Hue B [leproanueckoii cucreme XuMHuye-
ckux aseMeHToB Jl. 1. Menneneena.
Haxoxnenue B npupoze. ®usuyueckue u
XUMHYECKHUE cBOMCTBa. Baxueiue
COEJIMHEHHUsI KaJibIus (OKCHUM, THIPOK-
cu, coin). JKECTKOCTH BOABI U CITOCOOBI
€€ yCTpaHEeHUsl.

Amomunuii. [Tonoxxenue B [lepuonnue-
CKOH CHCTEME XMMHUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpOEHUE aTOMA.
Haxoxnenue B npupone. @PU3nydecKkue u
XHMHUYECKHe cBoWcTBa. AMGpOTEpHbBIC
CBOMCTBa OKCHJIa U THIAPOKCHUIA.
Kenezo. [lonoxenue B [lepunoanueckoit
CHUCTEME XMMHYECKHUX IJIEMEHTOB

J. . Menneneesa, cTpoeHUE aToma.
Haxoxnenue B npupone. duszuueckue

6 XapakTepu3oBaTh (PU3NIECKUEC U XU-
MUYECKHE CBOMCTBA IPOCTHIX BEIISCTB
METaJUIOB U UX COSJTMHEHUH (OKCHIOB,
THAPOKCHUIIOB, COJIE), CITOCOOBI UX
MOJIyYeHHsI, IPUMEHEHHUE U 3HAUCHUE
B IIPUPOJIE U )KMU3HU YEJIOBEKA.

6 Pacrio3HaBaTh ¢ OMOIIIBIO KA4YE€CTBEH-
HBIX PEAKLMI HOHBI METAJUIOB (MarHus,
AIFOMHUHUS, [IUHKA, JKeJIe3a, MEIIH).

6 ITnaHupoBaTh U OCYIISCTBIIATH Ha
IIPAKTUKE XMMUYECKHE SKCIIEPUMEHTHI,
IIPOBOJIUTH HAOJIIOACHUS, AeIaTh
BBIBOJIbI 110 pe3yJIbTaTaM 9KCIEPUMEHTA.

6 CiieqoBaTh npaBuiiaM Oe3oracHoi pado-
ThI B JJA0OPATOPUU IIPU UCIIOJIB30BAHU U
XUMHUYECKOU MOCy1bl U 000PYIOBaAHUS.

6 ITpon3BOAUTH BBIYMCIICHHS 110 XUMHUYE-
CKHM YPaBHEHHSIM.

6 BricTpanBath pa3BEPHYThIE MUCbMEH-
HBIC U YCTHBIC OTBETHI C OITOPOii Ha
uHpopMaIHio U3 yu4eOHUKA U CIIPaBOY-
HBIX MaTEpPHUAJIOB, IPAMOTHO HCIIOJIb30-
BaTh U3yYE€HHBIN NOHATUNWHBINA annapart
Kypca XUMHU.
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1 XUMHYECKHe cBOHcTBa. OKCHIIBI,
THAPOKCUTBI B conu >kere3a(ll)
u sxerne3a(1ll).

JleMoHCcTpanuu

B3aumopeiicTBrue HaTpust ¢ BOJIOM.
OkpalMBaHue MJIaMEeHU WOHAMH HaTpUs
W KaJIusl.

OkpalBaHue MiIaMeHu MOHaAMU
KaJIbITUSI.

BzanmoelicTBre oKcHia KaJbIHsl C
BOJIOM.

Buneomarepuarnsl: ropeHue kesaesa B
KHCJIOPOJE U XJIOpE.

JlaGopaTopHbIe M NPpaKTU4YeCKHe paGoThl
Jlabopamopnvie — onvimoi:
O3zHakoMJIEHHE ¢ 00pa3liaMH aJlOMHHHUSA
U €ro CIIaBOB.

AmdoTrepHbIe CBOICTBAa THAPOKCUIA
JIFOMUHMUS.

KauecTBeHHbBIE peakIlui HA NOHBI
Kenesa.

Ilpakmuueckue pabomuwi:

Ne 6. XKécTkocTh BOZIBI M1 METO/IbI €&
YCTpaHEHHUS.

Ne 7. PenieHnue sKCnepuMEHTAITBHBIX
3a4ad4 1o reme «MeTanbn».

Buiuucnenusn

— IO ypaBHEHUSIM XUMHYCCKUX peaK-
[Wii, €CIIN OINH U3 PEarcHTOB JaH B
U30BITKE UITH COJCPIKUT MPUMECH;

— MacCOBOH JIOJIM BBIXO/a MPOAYKTa
peakuuu

6 Vcrionp30BaTh NP BHITOJIHEHUHN
y4eOHBIX 3aJaHUH U B IIpoIlecce
HCCIIE0BATEIILCKOM AeATEIBHOCTH
HAyYIHO-IIONYJIIPHYIO JINTEPATYPY
XHUMHYECKOTO COJIEPIKaHMUsI, CIIpaBOY-
HBbIE MaTepHaJIbI, pecypchl IHTepHEeTa
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Oxonuarnue mao..

IIpuMepHbIe TEMBI,
packpbiBaKye JaHHbIN
pasjeJ nporpamMMsli,

U KOJINY€eCTBO 4acoB,
OTBOJMMOE Ha UX U3y4YeHHe

OcHOBHOE cofep:KaHue

OCHOBHBIE BU/BI J€ATE/TbHOCTH
06y4YarIxca

Paspen 4. Xumus U oKpy:xkawiias cpega (3 1)

Tema 9. BemiecrBa M MaTepu-
aJIbl B )KU3HMU YeJIOBeKa
B

HoBwle MmaTepuaibl M TEXHOIOTHH.
BemectBa n MaTepuaibl B MOBCEJHEBHOU
JKA3HH YeJIOBEeKa. XUMHSI U 3]I0POBbBE.
BesonacHoe ucnosib3oBaHKue BEIIECTB

1 XUMHYECKHUX PeaKLUi B ObITY.
TIpuponHble HCTOYHUKH yTIIEBOAOPOIOB
(yromnp, IpupOAHBIN Ta3, HEPTH),
NPOJYKTHI X NIepepabOoTKH, UX POIb

B OBITY U IPOMBIIJICHHOCTH.

OCHOBBI KOJIOTHYECKOH IPaMOTHOCTH.
XuMHYeCcKOoe 3arpsi3HeHHEe OKPYIKaro-
e cpeabl (IpeaesibHO oMy CcTUMAas
KoHueHTpanus Benlects — [1JIK).

Poisib XUMUHN B pELICHUHU 3KOJOIHYECKUX
apodiem

6 XapaKTepH30BaTh POJIb XUMHH B pa3-
JIMYHBIX cepax IesiTeIbHOCTH JIFOIeH,
OCHOBHBIE BEIIECTBA U MaTEePHUAJIbL,
IIPUMEHSIEMbIE B KU3HU COBPEMEHHOT'O
4eJI0BeKa.

6 OOBSICHATB YCJIOBHsI O€3011aCHOTO
HUCTIOJIL30BAaHMS BEILIECTB U XUMHUYE-
CKHUX peaKiIii B ObITY.

6 AHaIM3UPOBATh U KPUTHYECKH
OLIEHUBATh MH()OPMALIUIO O BIUSHUH
IIPOMBIIIJIEHHOCTH, CEJILCKOIO XO3sIii-
CTBa, TPAHCIIOPTA U JIP. HA COCTOSIHUE
OKPY>KaroIlei cpeasbl.

6 YMeTbh OKa3bIBaTh IEPBYIO ITOMOIIb IIPH
XUMHYECKHUX 0’KOraX U OTPaBJICHUSIX.

6 IIppuHUMaTh yyacTue B 00CYKICHUHU
MpO0GJIEeM XUMHUYECKON M KOJIOTHYe-
CKOI HamnpaBJICHHOCTH, BBICKa3bIBATh
COOCTBEHHYIO MTO3UIIHIO IO TPOOIEME U
Ipe/iaraTb BO3MOXKHBIC TyTH €&
pelieHust




ITpu pa3paborke paboueil MporpaMMbl B TEMAaTUUECKOM TUIAHUPO -
BaHUM JOJDKHBI OBITH YYTEHBI BO3MO>XHOCTH HMCIIOJIB30BAHUS DJICK-
TPOHHBIX (IMU(PPOBBIX) 00Pa30BATEIBHBIX PECYPCOB, SIBIISIOIINXCSI
Yy4eOHO-METOUYECKUMH MaTepuaysiaMyu (MyJIbTHUMEIUHHBIE IIPO-
rpamMMBbl, 3JIEKTPOHHBIE YYEOHUKHU M 3aJITAYHUKH, DJIEKTPOHHBIE OU-
OJMOTEeKH, BUPTyalIbHBIE JIA0OPaTOPHUH, UTPOBBIE ITPOTPAMMBbI, KOJI-
JIEKIMU THQPOBBIX 00pa3zoBaTEIbHBIX PECYPCOB), HCHOIb3YEMBIMHU
JUIsi OOy4YeHHsI W BOCIIMTAaHUS PA3IMYHBIX TPYHIT MOJIb30BaTeleH,
MPEJICTaBIEHHBIMU B DJIEKTPOHHOM (IIM(POBOM) BHUJIE U PEATHU3YIO-
muMH aunaktudeckrue BodMmoxxkHoctu MKT, copeprkanue KOTOPBIX
COOTBETCTBYET 3aKOHOAATEIBCTBY 00 00pa30BaHUMU.

XUMUA. 8—9 knaccbl 57
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