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IHHOACHUTEJIBHAA 3AIINCKA

Pabouast nporpamMmMa o XuMuu JUIst oOyuarommxcs 9 Kiacca cocraBjieHa Ha ocHoBe TpeOoBaHMiA K
pe3yJbTaTaM OCBOSHHsI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIEro o0pa3oBaHus,
npeacTaBieHHbIX B DeepabHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe OCHOBHOTO O0IIEro
00pa3zoBaHusl, ¢ YIETOM paclpeesIEHHBIX 10 KJIacCaM MPOBEPSEMBIX TPeOOBaHUN K Pe3y/IbTaTaM OCBOCHUS
OCHOBHOU 00pa3oBaTeIbHON MPOTpaMMBbl OCHOBHOTO O0IIIET0 00pa30BaHUs U SJIEMEHTOB COJICPIKAHUS,
NPE/ICTABICHHBIX B Y HUBEPCAIILHOM KOAM(DUKATOpE 110 XMMHUH, a TaK)Ke Ha ocHOBe [IpuMepHOii mporpaMmbl
BOCIUTAHMsI 00YUYAIOMIMXCSI IPH MOJTYYSHHH OCHOBHOTO 00111er0 00pazoBaHus u ¢ yuétom KoHmemnuu
MperoIaBaHus yueOHOTO MpeaMeTa «XUMUs» B 00pa30BaTelIbHBIX Opranu3anusx Poccuiickoit
denepanyn, pearu3yoNX OCHOBHBIE 001Ie00pa3oBarenbHblie porpamMmmel (yTB. Pemmennem Komernn
Munnpocsemenust Poccun, nporokon ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O IIPEJIMETA «XUMMUS»

Bxuiag yuebHoro npenmera « XuMus» B JJOCTHIKEHUE L€ OCHOBHOI'O 0011ero o0pa3zoBaHus 00yCiI0BICH
BO MHOT'OM 3HA4E€HUEM XHUMHYECKOH HAayKHU B IO3HAHUHW 3aKOHOB IMIPUPOABLI, B pa3BUTHU ITPONU3BOAUTCIIBHBIX
CHJI OOILIECTBA U CO3JJaHUH HOBOM 0a3bl MaTEPUAIBHOUN KYJIBTYPHI.

XUMHS Kak 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK pacIpOCTpaHuia CBOE BIUSHHUE Ha Bce 00JIACTH
YEJIOBEUECKOr0 CYIIECTBOBAHMS, 3aJaJ1a HOBOE BUJIEHUE MHPA, CTAJIa HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOU KYJIbTYPHl, HEOOXOJMMBIM YCIOBHEM >KM3HH OOIIECTBA: 3HAHUE XUMHUH CIY)KUT OCHOBOM JIJIst
(dbopMHpOBaHNS MUPOBO33PEHUS YEJIOBEKA, €r0 MPEeACTaBICHUN O MaTepUaIbHOM €IMHCTBE MUPA; BAXKHYIO
POJIb UrparoT GOpMHUPYEMbIE XUMUEH MPeICTaBICHHs O B3aUMOIPEBPALLICHUSIX SHEPTUN U 00 IBOJIOLMH
BELIECTB B PUPO/JIC; COBPEMEHHAsI XMMUS HalpaBJieHa Ha pellleHue rI00anbHbIX MPOOIeM YCTOHIUBOTO
Pa3BUTHSI YEJIOBEYECTBA — ChIPHEBOM, SHEPreTUUECKON, MMUIIIEBON M HKOJIOTHUECKOH O€30MacHOCTH, MpodieM
3/IpaBOOXPAHEHMUS.

B ycrnoBusix Bo3pacraroniero 3Ha4eHus XMMHUH B JKU3HH OOIIECTBA CYIIIECTBEHHO TTOBBICHIIACH POJIh
XUMHUYECKOTO 00pa3oBaHus. B rutane conuaau3aiuu OHO SIBJISIETCS OJTHUM U3 YCIOBHIM (POPMUPOBAHUS
WHTEJUICKTA JJMYHOCTH U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoOBpEMEHHOMY YEJIOBEKY XMMUYECKUE 3HAHUSI HEOOXOAUMBI JIsl TPUOOPETEHHS 00IIEKYIbTYPHOTO
YPOBHSI, TO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COLIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpa3HOM
KU3HU OOIIECTBA, AJI1 OCO3HAHUS BaKHOCTH Pa3yMHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U 3/IOPOBBIO
JIPYTUX, K OKpYKarouel TpupogHoi cpese, s TpPaMOTHOTO OBEACHUS ITPU UCIIOJIb30BAaHUU PA3TMYHBIX
MaTepuaioB U XUMUYECKHUX BEIIECTB B OBCEIHEBHOM JKMU3HMU.

Xummnueckoe 00pa3oBaHuE B OCHOBHOM IIKOJIE SBJSIETCS 0a30BbIM MO OTHOILIEHHUIO K CHCTEME OOIIEero
XUMHUYECKOoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO pealn3yeT MpUCyIIue 001eMy
XUMHUYECKOMY 00pa30BaHUIO KIIFOUEBbIE LIEHHOCTH, KOTOPBIE OTPAXKAIOT rOCYIapCTBEHHbBIE, OOIIECTBEHHbIE U
MHIUBUAYaAJIbHbBIE TOTPEOHOCTU. DTUM OTIPEAEIAETCS CYIIHOCTh OOIIeH cTpaTeruy 00y4eH s, BOCHUTaHUS U
pa3BUTHA 00y4JaIOIIUXCS CPEICTBAMU yUE€OHOTO MpeMeTa « X UMUs».

Wzyuenue npenmera: 1) cnocoOCTBYeT pean3aiiii BO3MOKHOCTEH U1 caMOPa3BUTHS U POPMUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 0011el u (yHKIMOHATIBHON IPaMOTHOCTH; 2) BHOCHUT BKJIaJA B ((OPMUPOBaAHKE
MBIIIJIEHHUS] U TBOPUYECKUX CIIOCOOHOCTEN MOJIPOCTKOB, HABBIKOB UX CAMOCTOSTEIbHON yueOHOM
NESTeNbHOCTH, SKCIIEPUMEHTAJIBHBIX U UCCIIEI0BATEIbCKUX YMEHUH, HEOOXOAUMBIX KaK B [IOBCEHEBHON
KHU3HU, TaK U B IPOPECCUOHATIBHOM 1eATENBHOCTH; 3) 3HAKOMUT CO CHENU(UKON HaAyYHOTO MBIIICHHUS,
3aKJIa/IbIBAET OCHOBBI 1IEJIOCTHOTO B3IVIAJa HA €IMHCTBO NMPUPO/IbI U YEIOBEKA, SABISETCS OTBETCTBEHHBIM



3TanoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH MTOJAPOCTKOB; 4) CIIOCOOCTBYET
(bOopMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K TIPUPOJIC, K YEITOBEKY,
BHOCHT CBOM BKJIQJl B 9KOJIOTUYECKOE 00pa30BaHHE MIKOJIHHHUKOB.

HazpanHble HanpaBjieHus B 00y4eHUH XUMHUHN 00€CTIeYUBAIOTCS CIEU(PUKON cofepKaHus MpeaMeTa,
KOTOpBIﬁ ABJBICTCA NCAArOrn4CCKy aalilTUpOBAHHBIM OTPAXKCHUCM 6a30130171 HAayKM XMMHHU Ha OHpCI[CJIéHHOM
ararie €€ pa3BUTHSL.

Kypc x¥uMuu 0CHOBHOM HIKOJIBI OPHEHTUPOBAH HA OCBOCHUE 00YYAIOIMMICS OCHOB HEOPTaHUYECKOM
XMUMHUU U HEKOTOPBIX MOHATHH U CBEJICHUH 00 OTAEIbHBIX 00BEKTAX OPraHMYECKOW XUMUHU.

Crpykrypa coaepxkanus npeamera chopMUpOBaHa HA OCHOBE CUCTEMHOTI'O ITO/IX0/1a K €0 U3y4YEHHIO.
ConeprkaHue CKJIabIBAETCS U3 CUCTEMBI MOHATUH O XMMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI
0 XMMHYecKoH peakiuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OpraHM30BaHbl 10 IPUHIHITY [10CIEA0BATEIBHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUM Pa3HOT0 YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHMS KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepuoanueckoro 3akona /. 1. Menneneesa kak
OCHOBHOTI'O 3aKOHA XMMHH, YUYECHHsI O CTPOCHUU aTOMa U XMMUYECKOH CBSI3H, IPEJCTaBICHUN 00
JIEKTPOJIUTUYECKOM TUCCOLMALINU BEILIECTB B pacTBOpax. TeopeTuueckue 3HaHUs pacCMaTPUBAIOTCS HA
OCHOBE 3MITMPUYECKH MOTYUEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEA0BATENBHO OT OJIHOTO
YPOBHS K JIPyTrOMY, BBIIOIHSS (QYHKIIMHU OOBSICHEHUS U IPOrHO3UPOBAHMSI CBOMCTB, CTPOEHUS U
BO3MOKHOCTEH MPAKTUYECKOI'O IPUMEHEHHUS U MTOJyYSHHS N3y4aeMbIX BELIECTB.

Takast opranu3anus cojepkaHus Kypca ciocoOCTBYET MPeACTAaBICHUI0 XUMUYECKOM cOCTaBIsIOIEeiH
HAYYHOH KapTHUHBI MHpPa B JIOTHKE €€ CUCTEMHOM npupoibl. TeM caMbiM obecrieunBaeTcss BO3MOKHOCTh
dbopmupoBaHUs y 00y4YaIOMIUXCS IEHHOCTHOTO OTHOLICHHUS K HAYYHOMY 3HAHHUIO M METOJaM MO3HAHUS B
HayKe. Ba)XHO Takke 3aMETUTh, YTO OCBOCHHE COAECP/KAHUSI Kypca IPOUCXOAUT C IPUBIICYEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «Okpyxkaromuii Mup», «buonorus. 5—7 knaccb» u «®Pusuka. 7 Kiacey.

HEJN U3YUYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSD»

K HanpaBieHuio nepBoCTENeHHOM 3HAYMMOCTH IIPU peann3anun o0pa3oBaTeIbHbIX (QYHKIIMHA
npeaMeTa«XuMus» TPAAUIMOHHO OTHOCAT (POPMUPOBAaHNE 3HAHUI OCHOB XMMHYECKOI HayKH Kak 0bjacTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, IPAKTUYECKON JESATENIbHOCTH YEJIOBEKA U KaK OJJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpBI. 3a/1a4a MpeIMeTa COCTOUT B POPMHUPOBAHUYU CUCTEMbI XUMHUECKUX 3HAHUH —
BaXHEUIINX (AKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKUX MOI0KEHUH, TOCTYIHBIX 00001IeHni
MHPOBO33PEHYECKOT0 XapaKTepa, sI3bIka HayKH, 3HAHUN O HayYHBIX METOJaX U3YUYEHUsI BEILIECTB U
XUMHUYECKUX PEaKIIMi, a Takke B (GOPMUPOBAHUU U Pa3BUTUU YMEHUH U CIIOCOOOB JI€ATEIbHOCTH,
CBSI3aHHBIX C IUVIAHUPOBAHUEM, HAOJIOJICHUEM U MTPOBEAEHUEM XUMHUECKOTO HIKCIIEPUMEHTA, COOI0AEHUEM
npaBuiI 0€30MacHOro OOPAIEHHUs C BEIECTBAMHU B TIOBCEHEBHOM KHU3HH.

Hapsny ¢ aTum nenu uzydeHus npeaMera B IporpaMMe YTOYHEHbBI M CKOPPEKTHPOBAaHBI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111eT0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MpU3HAETCS HAIIPaBJIEHHOCTh 00YYEeHMsI Ha pPa3BUTHE U CaMOpPa3BUTHE TMYHOCTH, (popmMHpoBaHue €€
WHTEJUICKTa U 0011el KynbTyphl. OOyd4eHHEe YMEHHUIO YUYUTHCSA U MPOJIOKATh CBOE 00pa3oBaHUE
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX PYHKIMH yueOHBIX MPEIMETOB.

B cBs13u ¢ 3TUM NpU M3Y4YEeHHUHU MTpeIMETa B OCHOBHOM LIKOJIE JOMUHHUPYIOIIEE 3HaUeHEe TPUOOpETH TaKue
LIEJIH, KaK:

(dbopMHpOBaHNE UHTEIUIEKTYAIBHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMO0Opa30BaHUIO, COTPYIHHUYECTRY,
CaMOCTOSITEIbHOMY NPUHATHIO PEIIEHHUH, CIOCOOHOM aanTUpOBaThCS K OBICTPO MEHSIOMIUMCS YCIOBUSM
KHU3HU;

HaIpaBJIEHHOCTh O0YYEHHUs Ha CUCTEMATHYECKOE PUOOIIICHNE YUAIIMXCS K CAMOCTOSATEIbHOM



MO03HABATEBHON JESITeTbHOCTH, HAYIHBIM METOAAM MO3HAHUS, OPMHUPYIOIIM MOTHBAITUIO M Pa3BUTHE
CIIOCOOHOCTEN K XUMUHU,

obecrieueHne yCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHNIO 00yUYaIOIIUMHICS OTBITAa Pa3HOOOpa3HON
JESITeTbHOCTH, TIO3HAHKSI ¥ CAMOITO3HAHHMS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHITHH ), HMEIOIIIMX
YHHUBEPCAJIbHOE 3HAUYCHUE IS PA3IMYHBIX BUIOB JICATEILHOCTH;

dbopMUpOBaHHUE YMEHUN OOBSICHSATH U OLIEHUBATH SIBJICHHUS OKPYXKAIOIIETO MHpPa HAa OCHOBAHHUH 3HAHHUNA U
OTIBITA, TIOTYYCHHBIX ITPH U3YUYCHUH XUMHU;

(dopMupoBaHUE Y 00yJarOIINXCS TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAHHS [IEHHOCTH XUMUYECKUX
3HaHUH U BEIPAOOTKH SKOJIOTUYECKH 11EIeCO00pa3HOr0 MOBECHHS B OBITY M TPYAOBOU JACSATEIHHOCTH B
LEJISIX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOIICH TPUPOHON CPEJIbI,

pa3BUTHE MOTUBAIMH K 00YyUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHHUIO HA OCHOBE
YCBOGHHSI O0IIEUEIIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(HIIS M HATIPABICHHOCTH
JaTbHEHIIEro 00yUeHHUSI.

MECTO YYEBHOI'O IPEJMETA «XUMHUS» B YYUEBHOM IIVIAHE

B cucreme obuiero oopazoBanus «XuMUs» IpU3HAHA 00513aTEIbHBIM YU€OHBIM IIPEAMETOM, KOTOPBIH
BXOJIUT B COCTaB MPeIMETHOM 00acTn «EcTecTBeHHO-HAYYHBIE TPEMETHI.

Y4eOHbIM MJ1aHOM Ha e€ u3ydeHue oTBeeHO 136 yueOHbIX YacoB — 1o 2 4 B Helemro B 8 1 9 kiaccax
COOTBETCTBEHHO.

JU1st KaXJ10T0 Ki1acca MpeAyCMOTPEHO pe3epBHOE yueOHOE BpeMsi, KOTOPOE MOXKET ObITh HUCIIOJIb30BAHO
YYaCTHHKaMH 00pa30BaTebHOTO MpOoIlecca B LENsIX (POPMHUPOBAHMUS BAPUATHBHOMN COCTABIISIOIICH
coJiep>KaHusl KOHKpeTHOM paboueit mporpaMMsl. [Ipu 3Tom o0s3arenbHas (MHBapHaHTHAs!) 4acTh
coJiepKaHusl IpeMeTa, yCTaHOBJIEHHAs IPUMEPHOI paboyeil mporpaMMon, U Bpemsi, OTBOAUMOE

Ha e€ U3y4YeHue, IOJKHbI ObITh COXPAHEHBI TOJHOCTBIO.

B cTpykType npumepHoi paboyeil mporpaMMbl Hapsy ¢ HOSCHUTEIbHON 3allMCKOM BbIJIEIECHBI CIEAYIOLINE
paszensl: 66 MIaHupyeMble pe3yJIbTaThl OCBOCHUS y4eOHOro mpeamera « XUMHUs» — JIMYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMETHBIC; 66 copepikaHue yaeOHOTo nmpeaMeTa « XUMHUS» 10 rojJaM 00ydeHus;

66 IpUMepHOE TEMaTUYECKOE INIAHUPOBAHUE, B KOTOPOM JE€TAIM3UPOBAHO COACPKAHUE KaKJOM KOHKPETHOU
TEMBI, YKa3aHbl KOJIMYECTBO YaCOB, OTBOJIUMBIX Ha €€ U3y4yeHUE, U OCHOBHBIE BUJIbI YU€OHOU 1A TEIbHOCTH
y4eHHKa, (POpMUpPYEMbIE NTPH U3YUYEHUH TEMBI, IPUBEIEH MEepeueHb IEMOHCTPAINH, BBITOIHAEMBIX
YUUTEJEM, U TIEpEeYeHb PEKOMEHAYEMBIX JJa0OPAaTOPHBIX OIBITOB U MPAKTHUECKUX padOT, BHIMOIHIEMbIX
YUYaIIUMHUCS.



COJAEPKAHUE YYEBHOI'O ITPEJMETA

BelmecTBO 1 XMUMHYeCKaA peaKnus

[Tepronuueckuii 3akoH. Ilepuonnueckas cucrema xumuueckux 3nemeHToB 1. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHNHU CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KA,
KaJIbIIMsl U MX COEIMHEHHUH B COOTBETCTBUU C MOJIOKEHHUEM 3JIeMEeHTOB B Ilepuonndeckoit cucteme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUJIbl XUMUYECKON CBA3H. TUIIBI KPUCTAIIIMYECKUX PELIETOK, 3aBUCUMOCTh CBOWCTB
BELIECTBA OT TUIIA KPUCTAITIMYECKON PEIIETKU U BU1a XMMUYECKOH CBSI3H.

Knaccugukanus 1 HOMEHKIIaTypa HEOPraHMYECKHX BEIIECTB (MEXyHAapOAHAs U TPUBHAIbHAS).
XUMHUYECKUE CBOMCTBA BEILIECTB, OTHOCSIIUXCS K PAa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX COCIMHEHUH,
TEHETUYECKas CBSI3b HEOPIaHUYECKHUX BEILECTB.

Knaccudukanus XuMHUUeCKUX peaklui 0 pa3IMyHbIM MpU3HaKaM (II0 YUCIIY U COCTaBYy YYaCTBYIOIIMX B
peaKkuu BElIeCTB, MO TEIIOBOMY 3G (}EKTyY, M0 U3MEHEHHUIO CTENEHEeH OKUCICHHSI XUMUYECKIX JIEMEHTOB,
0 00PaTUMOCTH, TI0 YYACTHIO KaTanu3aTopa). IK30- U IHAOTEPMUYECKUE PEaKLIUU, TEPMOXUMUYECKUE
ypaBHEHUS.

[TonsiTHE O CKOpOCTH XMMUYECKOH peakiuu. [ToHsaTue 06 00paTUMBIX U HEOOPATUMBIX XUMUYECKUX
peakuusx. [IoHsTHE 0 TOMOTE€HHBIX U TeTepOreHHbIX peakuusax. [IoHsATHe 0 XUMUYECKOM paBHOBECHUH.
@DaKTOpbl, BAUSIONIUME HA CKOPOCTh XMMUYECKON peaKuH U MOJI0KEHNE XUMUYECKOI'0 PaBHOBECHSI.

OKuUCINUTEIBHO-BOCCTAHOBUTEIJIbHBIE PEAKILINH, 3JIEKTPOHHBINA OajlaHC OKUCIUTEIbHO-BOCCTAHOBUTEIILHON
peakuuu. CocTaBieHHEe YPaBHEHUI OKUCINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKIUi ¢ UCII0JIb30BAaHUEM METO/1a
3JIEKTPOHHOIO OanaHca.

Teopus 31eKTPOIUTHUECKON TUCCOLMALIMU. DIAEKTPOIUTHI U HE- JIEKTPOJIUThL. KaTHOHBI, aHHOHBI.
MexaHu3M JUCCOIMAILMY BELIECTB C pa3IMYHBIMU BUJAMH XUMUYECKOH cBA3U. CTeneHb AUCCOLUAIIH.
CunbHble U crabble AJIEKTPOJIUTHI.

Peakiiuu noHHOTrO OOMeEHa. Y ClIoBUS IPOTEKAHUS peakIii HOHHOro 0OMeHa, OJIHBIE U COKpAIIEHHBIE
MOHHBIE ypaBHEeHHUs peakuuil. CBONWCTBa KMCIOT, OCHOBAHUI U coJiel B CBETe NMpecTaBiIeHUut 00
ANEKTpOIUTHYECKON qucconuanui. KauecTBeHHbIe peakiiy Ha HOHBI. [loHsATHE 0 ruApoNN3e cosel.

XVUMUYECKUH KCIIEPUMEHT: O3HAKOMJIEHUE C MOJEISAIMU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHUUECKUX
BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa U aMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPHs);
UCCIIeIOBaHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakIiy OT BO3JEHCTBUS pa3IMUHBIX (PAKTOPOB;
HCCIIETOBaHKE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIEcca JUCCOLMALUN KUCIIOT, IIeJI04Yel U cone
(BO3MOYKHO HCIT0JIb30BAHUE BUJICOMATEPHAIIOB); IPOBE/ICHUE OIBITOB, MILTIOCTPUPYIOMINX TPU3HAKU
NpOTEeKaHMs peaklnii HOHHOro oOMeHa (0Opa3oBaHue OcajiKa, BhIJIEIEHHE ra3a, 00pa3oBaHUE BOJbI); OMBITOB,
WUTIOCTPUPYIOIINX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHne, peakliuy pa3iokKeHus,
COEJIMHEHMS); paclio3HaBaHHE HEOPTraHMUECKHUX BEIIECTB C TIOMOIIIbIO KAUYECTBEHHBIX PEaKUil Ha HOHBL;
pEelLIeHNE YKCIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/j1bl 1 HX COeIMHEHUS

OO01mas xapakTepucTHKa raioreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTETICHU OKUCIICHHUS.
Crtpoenue u Gpu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — TaJlOTeHOB. XUMUYECKHE CBOWCTBA HA TIPUMEpE
XJiopa (B3auMOCHCTBHE C METAJUTAMH, HEMETAIIIaMH, IiesiouaMu ). XitopoBoaopoa. CossiHas KUCIIOTa,
XUMHUYECKHE CBOMCTBA, MOTyYeHUE, MpUMEeHEeHHe. J[elicTBHE XIopa U XJIOPOBOIOPO/Ia HA OPTaHU3M
yenoBeKka. BaxHeilme XIopuasl U X HaX0XKJI€HUE B IPUPO/IE.

O6mas xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTCTICHH
OKHCJICHUS.



Crpoenue u Gpu3MUECKUe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U Cepbl. AJIJIOTPOIHBIE MOAUDUKALIUT
KHCJIOPOAa U cepbl. XUMUYECKHe CBOHUCTBA cepbl. CepoBOAOPO, CTpOCHUE, (PU3NYECKHE U XUMUYECKUE
cBoiicTBa. OKCUABI cephl KaK MPEJCTaBUTENIN KUCIOTHBIX OKCUIOB. CepHast KUCIIOTa, GU3UUECKUE U
XMMHYECKHEe CBOMCTBA (00IIME KaK IIPECTaBUTEIN Kacca KUCIOT U cienuduyeckue). XuMuuecKkue
peaKImy, JIeXKale B OCHOBE IPOMBILUIEHHOI0 Cr1oco0a mojryuyeHus cepHoit kucaotsl. [lpumenenune. Conu
CEpHOM KUCIJIOTHI, KAUECTBEHHAs peakiys Ha cynbdar-uoH. HaxoxeHue cepsl U €€ COeAMHEHU B IPUPOJIE.

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOLIEH cpelibl COEMHEHUSAMU cepbl (KUCIOTHBIE T0KIH, 3arps3HEHUE
BO3/lyXa U BOZOEMOB), CIIOCOOBI €ro MPEI0TBPAILCHHUS.

OO01ast xapakTepucTHKa 31eMeHTOB VA-rpynnsl. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIICHU
OKHCJICHUS.

A30T, pactipocTpaHeHue B Ipupoae, GU3NUecKue U XMMUYecKre cBoiicTBa. KpyroBopot azoTa B mpupoe.
AMMUaK, ero Gpu3nvYecKue 1 XMMUUYECKHE CBOMCTBA, MoylyueHne U npuMeHenue. Coinu aMMOHUS, UX
¢bu3nyeckrue 1 XMMHUYECKHE CBOMCTBA, IpuMeHeHue. KauecTBeHHast peakiys Ha MOHbl aMMOHMSL. A30THas
KHCJIOTa, e€ roylyuyeHue, Gpu3n4eckue 1 XuMHUYecKre CBOcTBa (001I1e KaK MpeICTaBUTENs Kjlacca KUCIOT U
cneuupuyeckue). Vicronap3oBaHWe HUTPATOB U COJICH aMMOHUS B KAUYECTBE MUHEPAIbHBIX YI0OPECHHIA.

XHUMHYECKOE 3arps3HEHUE OKPYKAOIIEH CpeIbl COSTMHEHUSIMH a30Ta (KUCIOTHBIC TOXK]IH, 3arPsS3HCHUC
BO3/lyXa, IIOYBBI U BOJIOEMOB).

dochop, ammorpornHbie MOgUbUKamK hocdopa, Pu3nUecKre U XUMHUIECKHE CBOMCTBA. OKCHT
dochopa(V) u pochopnas kucnora, GpuznyecKkue U XUMHUUECKHE CBOICTBa, onyueHue. Mcrnonb3oBaHue
dbocdaToB B KaueCTBE MUHEPAIbHBIX YAOOPEHUH.

O6mmas xapaktepuctuka 31eMeHToB [VA-rpymmbel. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIEHU
OKHCIICHHS.

Yriepon, aluioTponHbie MOAU(DHUKAINK, PACIPOCTPAHCHHE B IPUPOAC, (GU3HMUSCKUE U XUMUICCKUE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepoaa B mpupoae. OKCUabl yriaepoaa, ux GuU3ndeckue U XUMHIECKre
CBOMCTBA, AeMCTBHE Ha )KUBbIE OPTraHU3MBI, TOTyYECHUE U IPUMEHEHHE. DKOJOTHUYECKHE MPOOIEMBI,
CBsI3aHHBIE ¢ okcuaoM yriepoaa(lV); runoresa rmo0anbHOro NOTEIJICHUS KITUMaTa; MapHUKOBBIHM 3 (DeKT.

VYronbHas KUCIIOTa U €€ COJIH, UX PU3NYECKUE U XUMHUYECKHE CBOMCTBA, ITOJIy4€HHUE U IIPUMEHEHUE.
KayecTBeHHast peakiyst Ha kapOoHaT-HOHBI. Vcnonbp30BaHne KapOOHATOB B OBITY,
MEIMIIMHE, TPOMBIIIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHayanbHbIE TOHATHS 00 OPraHUYECKHUX BEIECTBAX KaK O COEAMHEHUX yriieposa (MeTaH, 3TaH,
STUJIEH, alleTUJIeH, 3TaHOJ, TTIMIEpUH, YKCyCcHas kuciora). Mx coctaB u xumuyeckoe crpoenue. [lonarue o
OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: )KHpax, OesKax, yriieBoAaX — U UX POJIM B KU3HU YEJIOBEKa.
MatepuranbHOE €IMHCTBO OPraHUYECKMX U HEOPTAaHUYECKUX COETMHEHUH.

Kpemuuii, ero pusnueckrue u XuMu4yeckue CBOMCTBA, ofydyeHue u npumeHenrne. CoeIMHEHNUs KpEMHUS B
npupoae. O6mue npencrasienus o0 okcuae kpeMuusa(IV) u kpemuueBoit kuciaore. CUIMKAThI, UX
HCIOJIb30BaHUE B OBITY, MEAUIIMHE, IPOMBIIUIEHHOCTH. BajkHelre cTpouTenbHbIe MaTepuaibl: KepamMHKa,
CTEKJIO, LIEMEHT, OeTOH, jkene300eToH. [Ipobiembl 6€30macHOro NCIOIB30BaHUS CTPOUTEIBHBIX MaTEPHAIIOB
B ITOBCETHEBHOM KU3HH.

XUMHUECKUH SKCTIEPUMEHT: U3y4YeHHE 00pa3[0B HEOPIaHUYECKUX BEIECTB, CBOUCTB COJITHOM KHCIIOTHI;
MPOBE/ICHNE KAUECTBEHHBIX PEaKINil Ha XJIOPHI-HOHBI U HAOIIOICHNE TIPU3HAKOB UX MPOTEKAHUS; OTIBITHI,
oTpakarommue pU3NIecKrue U XUMUIECKHAE CBONCTBA TaJIOTCHOB M UX COCAMHEHUH (BO3MOXHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB); O3HAKOMJIEHHE ¢ 00pa3IaMu XJIOPHUIOB (TaJOreHUI0B); O3HAKOMIIEHHE ¢ 00pa3liaMu
cephl U €€ COeMHEHUSIMH (BO3MOXKHO UCIIOIb30BaHUE BUIEOMATEPHAIIOB); HaOII0IeHUE ITpolecca
o0yraMBaHUs caxapa MoJ IeiiCTBUeM KOHIIEHTPHPOBAHHOI CEPHOM KHCIIOTHI; H3YUYCHHE XUMHUECKUX
CBOMCTB pa30aBJIeHHOIN CEPHON KHUCIIOTHI, TPOBEACHUE KAYECTBEHHOHN PEeaKIuy Ha Cyab(aT-uoH u
HaOJI0IeHNE TPU3HaKa €€ MPOTEeKaHus; O3HaKOMIICHHE ¢ (PU3HMUECKUMH CBOIMICTBaMU a30Ta, hocdopa u ux



COCTMHEHHH (BO3MOYKHO MCITOJIb30BaHNE BUIEOMATEPHAIIOB), 0Opa3iiaMu a30THBIX M (OCHOPHBIX
ynoOpeHuit; noiaydueHue, coOupanue, pacro3HaBaHUe U U3y4E€HUE CBOMCTB aMMHaKa; MpOBeICHHE
KayeCTBEHHBIX PEaKIIMii Ha MIOH aMMOHUS U (pocdaT-noH U U3ydeHne MPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHON a30THON KHUCIOTHI C MEbIO (BO3MOXHO HCIOJIb30BaHKE
BUJICOMATEPHAIIOB); U3yYEHHE MOJeNIel KPUCTAJUIMYECKUX peléToK anmasa, rpadura, dpyiepena;
03HaKOMJIEHHUE C IPOLIECCOM aJICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YyCTPOUCTBOM
MPOTHBOTra3a; MoJy4YeHne, COOMpaHue, paclio3HaBaHUE U U3yYCHHE CBOWCTB YIIIEKUCIIOTO ra3a; MpOBeICHHE
KaueCTBEHHBIX peaklnii Ha KapOOHAT- U CHIIMKAT-UOHBI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS;
O3HaKOMJICHHUE C MPOAYKIMEH CUIIMKATHON MPOMBIIIJICHHOCTH; PEIIEHUE SKCIIEPUMEHTANIBHBIX 33124 10

TeMe«BaxHenre HeMeTaUIbI 1 UX COEIUHEHUSD).

MeTajuibl M MX COeTUHEHUS

OO6m1as xapakTepucTUKa XUMHUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUHU UX TOJIOKEHUS B
[Tepuoauueckoii cucreme xumuyeckux 3semMeHToB . 1. MenaeneeBa u ctpoenust aroMoB. CTpoeHue
MeTaJJI0B. MeTajuinueckas CBsI3b U METAINIMYECKask KPUCTAIUTMYECKAs pEeIIETKA. DICKTPOXUMUYECKUN PsiJ
HanpspKeHUH MeTauioB. OU3nYecKue U XMMUYeCKHe CBOICTBa MeTasuioB. O01ue criocoObl MoTy4YeHus
MeTasuioB. [ToHATHE 0 KOPPO3UH METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI X OT KOppo3uu. CruiaBsl (CTalb,
YYT'yH, JIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[Ilenounbie MeTaiuibl: TonokeHue B [lepronnueckoi cucreme xumuueckux anemeHToB . . Menpaeneesa;
CTPOEHHE UX aTOMOB; HaXOX/JIeHHE B npupoae. Pu3nveckne 1 XMMUYECKHUe CBOMCTBA (Ha MPUMEpE HATPUs U
kayust). OKCHIBI M TUJIPOKCUIBI HATPUS U Kaiusl. [[puMeHeHune men0uHbIX METAJIJIOB U UX COCTMHECHHI.

[IlenoyHO3€eMeENBHBIE METAIIBI MArHUHM U KaJIbLIUI: 1I0JI05keHue B [leproanueckoit cucreMe XMMHUYECKUX
anemeHToB [. 1. MenneneeBa; cTpoeHUE UX aTOMOB; HaXOXKIAEHUE B pupoae. PU3N4eCKUe U XUMUYECKHE
CBOMCTBa MarHus U Kajiplus. BaxHeine coequHeHus Kanblus (OKCUI, TUIPOKCU, coin). XKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

Amomunuit: nonoxenue B [leproanueckoit cucteme xumudeckux 3neMeHToB J1. V1. Menneneesa;
CTpPOEHHUE aTOMa; HaXOXACHHUE B mpupoae. Pu3nueckre 1 XUMUYECKUE CBOMCTBA aTtoMUHUSA. AMGBOTEpHbIS
CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoit cucreme xuMmuueckux annemeHToB . . MenneneeBa; crpoeHue
aToMma; HaxoxaeHue B npupoze. dusndeckne 1 XUMUYECKUE CBOMCTBA xkene3a. OKCUAbl, THIPOKCUBI U COJIH
xene3a(ll) u sxeneza(Ill), ux cocras, cBoWCTBA U MOTyUYEHHE.

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHUE C 00pa3llaMy METAJIOB U CIIJIAaBOB, UX (PU3NIECKUMU
CBOMCTBAMHU; U3yUYEHHE PE3YIHTATOB KOPPO3HH METAIIOB (BO3MOKHO UCIIOJIB30BaHUE BUACOMATEPUATIOB),
0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/Ia KAJIBITUS M HATPHS C BOJOW (BO3MOYKHO HCITOJIb30BAHHE
BUJICOMATEPHAJIOB); MCCIIEIOBAHNE CBONCTB KECTKOW BOJIBI, ITPOIECCa TOPEHUS JKele3a B KUCIOPO/Ie
(BO3MOYKHO MCIOJIb30BaHNE BUACOMATEPUATIOB); TPU3HAKOB MPOTEKAHHS KaUeCTBEHHBIX PEAKIINA HAa HOHBI
(MarHus, KanbIvs, aTroMUHUs, HHKa, xkene3a(ll) u xxenesa(Ill), meau(Il)); nabmronenue u onucaHue
MIPOIIECCOB OKPAIIMBAHMS INTAMECHH HOHAMH HATPUS, KATHS U KAJTBIUS (BO3MOXHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB); UCCIIETOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCH 1A ATFOMUHHS U THAPOKCH/IA ITUHKA;
pelIeHre YKCIEPUMEHTANBHBIX 33/1a4 10 TeMe «BaxHelIe MeTaibl U X COSTUHEHUS.

XuMus U OKpy:Kamas cpeaa

Hosble maTepuaibl 1 TexHOIOTHU. BelecTBa 1 Matepualbl B TOBCETHEBHON KU3HH YEJIOBEKA. XUMHUS U
310poBbe. bezonacHoe ucnoab30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas momours npu
XUMHUYECKHUX 0)KOTax U oTpaBieHHsIX. OCHOBBI SKOJIOTUYECKON IPaMOTHOCTH. XUMHUUYECKOE 3arpsi3sHEHHE
OKpYJKaroten cpeasl (mpenenbHas qonyctumas konieHnTpanus semiectB — [1JIK). Poias xumun B pemenun
9KOJIOTUYECKHUX TTPOOIIEM.



[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB (YToJib, IPUPOIHBIN Ta3, HEPTH), MPOAYKTHI HX MEPEPabOTKH, UX
POJIb B OBITY ¥ IPOMBIIUIEHHOCTH.

XVUMUYECKUH IKCIIEPUMEHT: U3yuyeHUe 00pa3I[0B MaTepHUaoB (CTEKIIO, CIUIaBbl METAJUIOB, TOJIUMEPHBIE
MaTrepHuabl).

MexnpeaMeTHbIe CBSA3H

Peanu3zanus MexnpeaMETHBIX CBA3EH PU U3yUYEHUU XUMUU B 9 KJlacce OCYILECTBIISIETCS YEPE3
HCII0JIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX TOHITUN, TaK ¥ MOHATUH, SBJISIOIINXCS CHCTEMHBIMU JUISI
OTJIENBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT O KA. Peanu3anus MeXIPEAMETHBIX CBA3CH NIPU U3yYECHUU
XMMHUU B 9 Ki1acce OCYLIECTBISETCS Yepe3 UCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHbIX TOHITUH, TaK U
MIOHSTHUM, ABJIAIOIUXCA CUCTEMHBIMU JJIS OTJENIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHbIE OHATHS: HAYYHBINA (aKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIN3, CHHTE3,
KJaccuuKanus, NepuoAnIHOCTh, HAOII0ICHUE, SKCIEPUMEHT, MOACITUPOBaHNE, H3MEPEHHE, MOJICIb,
SBJICHHUE, TAPHUKOBBIHN 3 (EKT, TEXHOIOTHUS, MATECPUAIIBI.

®dusnka: MaTepusi, aToM, FJIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKIIU, H30TOIIbI, PaIHOAKTUBHOCTbD,
MOJIEKYJIa, JJIEKTPUIECKUI 3apsl, MPOBOJHUKH, MOIYIPOBOIHUKH, TUIIEKTPUKHU, OTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, pacTBOP, PACTBOPHUMOCTD, KPUCTAJUTMYECKAs PEIIETKA,
CIUTaBbl, (PU3UYECKHUE BEIIMYMHBI, €IMHULIBI U3MEPEHHUS, KOCMHYECKOE MPOCTPAHCTBO, TJIAHETHI, 3BE3/IBI,
Comnnre.

Buonorus: porocuntes, npixanue, Ouochepa, IKOCUCTEMa, MUHEPATBHBIE YI0OPEHUS, MUKPOJJIEMEHTHI,
MaKpO3JIEMEHTbI, TUTATENIbHbIEC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPOIBI, ITOJIC3HBIE HCKOIIAEMEBIE, TOTUINBO,
BOJTHBIC PECYPCHI.



ININIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATBI

N3yuenune xumMuu B 9 Kiacce HallpaBiIeHO Ha JOCTHXKEHUE 00Y4arOLIMMHUCS JIMYHOCTHBIX, METAIPEAMETHBIX
U TIPEIMETHBIX PEe3y/IbTaTOB OCBOEHUS YU€OHOTrO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yabTaThl OCBOCHUS MPOTPaMMBbl OCHOBHOT'O 00IIEro 00pa3oBaHUs JOCTHTAIOTCS B XOJI€
00y4eHHs XMMUU B €IUHCTBE y4eOHOW U BOCIUTATENbHOM esTenbHOCTH OpraHu3aliii B COOTBETCTBUH C
TPaJULIMOHHBIMU POCCUICKUMU COLUOKYJIbTYPHBIMU U AYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU
B OOIIECTBE MPaBHJIAMH U HOPMAaMHU TIOBEJICHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPa3BUTHS
U COLMANTN3AIMK 00yUarOIIHUXCsl.

JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT CPOPMHUPOBAHHOCTH, B TOM YHCJIE B YACTH:

ITaTpuoTH4Y€CKOro BOCIIUTAHUSA

1) HEHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HACJICAHIO,
MOHMMAaHMsI 3HAYeHUsI XUMUYECKOI HayKH B KHU3HU COBPEMEHHOI'O O0IIECTBA, CIOCOOHOCTH BIIAJIETh
JOCTOBEPHOI MH(pOpMAIMEH 0 NEePEOBbIX JOCTHXEHUAX U OTKPBITUAX MUPOBOW U OTEUECTBEHHOM XHMHUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U OOIIECTBA;

I'pasknanckoro BocnuTanus

2) MMpEACTABJICHUA O CONUAJIBHBIX HOPpMaAX U IpaBUJIaxX MCKINIHOCTHBIX OTHOIIICHUH B KOJIJICKTUBCE,
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B OOLIIECTBEHHO MOJIE3HOM, yueOHO-HCCIe10BaTeNbCKOM, TBOPUECKON U
IPYTUX BUAAX AEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOM NEATENbHOCTH IIPH BBIITOJIHEHUU
yT-I€6HI>IX, IMO3HAaBAaTCJIbHBIX 3a/la4, BBINMOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB, CO3JaHUN y‘-Ie6HI)IX ITIPOCKTOB,
CTpeMJIEHHsI K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIY B Tpoliecce 3TON y4eOHON AesTeNbHOCTH; TOTOBHOCTH
OLICHUBATb CBOE MOBEACHUE U MIOCTYIIKM CBOUX TOBAPUILEH C ITO3ULIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C
yY4E€TOM OCO3HAHUS ITOCIIEACTBUI IIOCTYIIKOB;

LleHHOCTH HAYYHOT0 NO3HAHMA

3) MHPOBO33pEHUECKHX MPECTABICHHI O BEIIECTBE M XMMUUECKON PEaKIIMU, COOTBETCTBYIOLIHX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIOLIUX OCHOBY JIJIsl TOHUMAHUS CYIIHOCTH HAYYHON
KapTUHBI MUPA; MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MIPUPO/IbI, B3AUMOCBSI3AX
4eJI0BEKA C IPUPOJHON CPENIOH, O POJIM XMMHH B TO3HAHUM dTUX 3aKOHOMEPHOCTEH;

4) no3HaBaTEIbHBIX MOTHBOB, HAIPABJICHHBIX Ha MOJYYCHHE HOBBIX 3HAHHM 110 XMMHUH, HEOOXOIUMBIX JUIsI
00BsICHEHHS HAOII0JaEMBbIX [TPOLIECCOB U SIBJICHUM;

5) nmo3HaBaTenbHON, MHPOPMAIIMOHHOW M YUTATEIbCKOM KYJIbTYPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENIbHOM paboThl ¢ y4eOHBIMH TEKCTaMH, CIIPAaBOYHOM JIUTEPATYpPOMl, TOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

6) nHTepeca K 00yYEHHIO ¥ TO3HAHUIO, JTF0003HATEILHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHON U HCCIIEI0BATENbCKON JEATENIbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEeHHS B AaJbHEHIIEM;

DopMHPOBaHMSA KYJIbTYPHI 310POBbS

7) oco3HaHMs IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIICHHSI K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3JI0pOBBIIl 00pa3 )KU3HU, OCO3HAHUS MOCJIEACTBUN M HENPUATHUS BPEAHBIX MPUBBIYEK (YIIOTPEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYPEHUs1), HEOOXOAUMOCTH COOIIOCHHUS TPaBUII 6€30MaCHOCTH IIPU OOPAIIEHUH C
XUMUYECKMMH BEIIECTBAMH B OBITY M peallbHON KHU3HH;

TpyaoBoro BocnuraHus
8) nHTepeca K MpakTHYECKOMY H3YUCHUIO MPO(eCcCchii U TpyAa pa3IMYHOro PO, YBaKECHHE K TPYILY U



pe3yabTaTtaM TPYAOBOH JEeSITEILHOCTH, B TOM YUCIIC Ha OCHOBE IIPUMEHEHUS TIPEAMETHBIX 3HAHUH 110 XHUMHH,
OCO3HAHHOTO BBIOOpA MHIWBHIYaTLHOW TPACKTOPUU MIPOAOKEHUS 00pa30BaHUS ¢ YIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOIIIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEIH; YCTIEITHOM
poeCCHOHATILHOM JIEATSILHOCTH M Pa3BUTHSI HEOOXOIUMBIX YMEHHUH; TOTOBHOCTH aJIJalITHPOBATHCS B
npoeCCHOHATILHOM Cpejie;

IKOJ0rH4eCKOro BOCIIUTAHUSA

9) 5KOJIOrMYECKH 11eJIECO00Pa3HOr0 OTHOMICHHUS K MIPUPOIE KaK HCTOYHUKY KHU3HU Ha 3emiie, OCHOBE €
CYIIECTBOBAHMS, MOHUMAHHUS [IECHHOCTH 3/I0POBOTO U O€30MacHOro 00pas3a KU3HH, OTBETCTBEHHOTO
OTHONICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUECKOMY 3/I0POBBIO, OCO3HAHHUSI [IEGHHOCTH COOIOICHIUS
MpaBWJI 0€30MaCHOr0 MOBEICHUS IPU paboTe ¢ BELIECTBAMHU, a TAK)XKE B CUTYalUsIX, YIPOXKAIOIIHUX 30POBBIO
M KM3HH JTIOJICH;

10) crmocoOHOCTH IPUMEHATh 3HAHHUS, TOJyIaeMble [TPU U3YUCHHH XUMHH, JUTS PEIICHHS 3a/1a4, CBSI3aHHBIX
C OKpY’Kalollel NpUpOoTHON CpeJoil, MOBBIIIEHUS YPOBHS 3KOJIOTHYECKON KYJIbTYpPbI, OCO3HAHUS
r7100aIbHOTO XapakTepa 3KOJOrMYSCKUX MPOOJIeM U IMyTel UX PELICHUs TOCPEACTBOM METOI0B XuMuH; 11)
HKOJIOTMYECKOTO MBIIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B TIO3HABATENbHOM, KOMMYHUKATUBHOW 1
COLIMAJIbHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMeTHBIX pe3yabTaToOB BBIACIAIOT 3HAUUMbIE /17151 POPMUPOBAHUS MUPOBO33PEHUS
oO0IIeHayYHbIE TOHATHUS (3aKOH, TEOPHs, IPUHIIHIL, TUTIOTE3a, (PAaKT, cuCTEMa, TIPOIIECC, SKCIEPUMEHT U JIp. ),
KOTOPBIE HCIIONB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX MTPEIMETaX U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3THX TMPEAMETOB (HOPMHUPOBATH MIPEICTABICHHUE O LIEJIOCTHON HAYYHOH KapTUHE MUPA, M YHUBEPCAIbHBIC
yueOHble AelicTBuUS (IT03HABaTEIbHbIC, KOMMYHUKATUBHbIC, PETYJISTUBHBIE), KOTOPbIe 00ECIIEYMBAIOT
(bopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYILIECTBICHHUIO YUeOHOI
JESTEIIBHOCTH.

MeTtanpeameTHble pe3yabTaThl OCBOEHHUS 00pa30BaTeIbHON MPOrpaMMBbI 110 XUMUU OTPAXKAIOT OBJIa/IeHUE
YHUBEPCAJIbHBIMU [103HABATEIbHBIMU JIEUCTBUSAMU, B TOM YHCIIE:

ba30BbIMM JIOTHYECKNMU JeiiCTBUSIMU

1) yMeHHeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS IPH OCBOCHUH 3HAHHIN: PACKPHIBATH CMBICIT
XUMHUYECKHUX TIOHATUH (BBIIENATH UX XapaKTepHbIe MPU3HAKU, YCTAaHABIMBATH B3AaUMOCBS3b C IPYTUMU
MOHATHUSIMH ), UCTIONIb30BaTh MOHATHUS AJIsi OOBSICHEHHSI OTACNBHBIX ()aKTOB U SBICHUHN; BEIOUPATh OCHOBAHUS
U KPUTEPUU IS KJIacCU(PHUKAIIUU XUMUYECKUX BEIIECTB U XUMUYECKHUX PEaKIIHii; yCTaHaBIMBAaTh TPUUUHHO-
CIIEJICTBEHHBIE CBSI3H MEXKAY OOBEKTAMU U3YyUEHUS; CTPOUTH JIOTUYECKUE PACCYKIACHUS (MHIyKTHBHbIE,
JIeIyKTUBHEIE, 110 AaHAJIOTHH); IeJIaTh BHIBOABI U 3aKIIOYCHHUS,

2) yMEHUEM TPUMEHSTh B IPOIIECCEe TO3HAHUS TOHSITHS (IPEAMETHBIC U METAIPEIMETHBIC),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOIh3yeMbIe B XUMHUHU, TPEOOPA30BLIBAThH MIMPOKO IPUMEHSIEMEIC B
XUMHH MOJEIBHBIC MTPEICTABICHIS] — XUMUYECKHUI 3HaK (CHMBOJ dJIEMEHTA), XUMUYECKast hopMyIia u
ypaBHEHHE XUMHUUYECKOM peaKkui — MPU PEIIeHUU y4eOHO-TI03HABATEIBHBIX 3a71a4; C YU4ETOM ATHX
MOJIETBHBIX IPEACTABICHUIN BBISBIITh U XapaKTEPU30BaTh CYLIECTBEHHBIE ITPU3HAKU U3YYaEMBbIX
00BEKTOB— XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKIIHil; BBIABISATH OOIIHE 3aKOHOMEPHOCTH, TPUUHHHO-
CJIEZICTBEHHBIE CBSI3U U NIPOTUBOPEUYMS B U3YUAEMBIX ITPOLIECCAX U SABIICHUSX; NIpEyIaraTb KpUTEPUU IS
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U IPOTHUBOPEUHIL; CAMOCTOSTENILHO BRIOUPATH CIIOCO0 pelieHus yueOHoi
3a/1a4uu (CpaBHUBATh HECKOJIbKO BapUAHTOB PEIICHUS, BEIOUPATh HanOolee MOIXOSIIHIA ¢ yI4ETOM

CaMOCTOATCIIbHO BBIACICHHBIX KpI/ITepI/ICB);

Ba3oBbIMHE HccIe10BaATEILCKUMHU JAeHCTBUSIMHA



3) YMCHHUEM UCITOJIBE30BATh MOCTABJICHHLIC BOIIPOCHI B KAUCCTBC MHCTPYMCHTA MMO3HAHUS, 4 TAKIKC B
Kady€CTBC OCHOBBI AJId (I)OpMI/IpOBaHI/HI THUIIOTE3bI IO MPOBCPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KI[CHHﬁ;

4) npuoOpeTeHre OIbITa M0 TUIAHKPOBAHHIO, OPTAaHU3AIUH U TPOBEICHUIO YICHUYECKUX IKCIIEPUMEHTOB:
yMeHHEe HaOJII0aTh 3a X0/10M IPOIIecca, CAMOCTOSTEIBHO IPOTHO3UPOBATH €T0 Pe3ybTaT, (POPMYIUPOBATH
O606IJ_I€HI/IH W BBIBOJIBI 11O pE3yJibTaTaM HpOBCIIéHHOI‘O OIIbITa, UCCIICAOBAaHHUA, COCTABJIATH OTYET O
IIPOJIEJIaHHOM padoTe;

Pa6oroii ¢ nunpopmanueii

5) ymeHueM BbIOMPATH, aHAJTM3UPOBATh U MHTEPIIPETUPOBATH HHOPMALIUIO Pa3IUUHBIX BUIOB U (popm
IIPEICTaBICHMS], [T0JIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (HAyYHO-TIONYJISIpHASI IUTEPATypa XUMHUECKOTO
CoJIepKaHus, CIIPaBOYHbIE 1ocoOus, pecypcbl IHTepHETa); KpUTUUECKH OLIEHUBATh IPOTUBOPEUNBYIO U
HEJOCTOBEPHYIO HHPOPMAITHIO;

6) yMeHUEeM IPUMEHSTH Pa3JIMUHbIE METO/BI U 3AIPOCHI IPH MTOUCKE U 0TOOpE MH(POPMALTUH U
COOTBETCTBYIOILINX JaHHBIX, HEOOXOAUMBIX JUISI BBITIOJIHEHUS YI€OHBIX U MO3HABATEIbHBIX 33]a4 OIpe
- JIeN€HHOI 0 TUIIA; MPUOOPETEHHE OIbITa B 00JIACTHU UCIOIb30BaHUS MH()OPMAIIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTH, OBJIaJIEHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIb30BAaHUS PA3IUYHBIX
MOUCKOBBIX CUCTEM; CAMOCTOSATEIBHO BRIOMPATh ONTUMANIbHYIO (hOpMY TMTpescTaBIeHHs HH(OPMAIU U
WLUTIOCTPUPOBATH PEIIaeMbIe 3a/1a4i HECTIOKHBIMU CXEMaMH, TarpaMMaMu, TpyrumMu popmMaMu
rpa@uKy ¥ UX KOMOUHAIUSIMU,

7) yMEHUEM KCIIOIb30BaTh U AHAIM3UPOBATH B IIPOLIECCE YUCOHOM U UCCIICIOBATEILCKOM IS TEIBHOCTH
WHGOPMALIHIO O BIUSHUU IPOMBIIIJICHHOCTH, CEILCKOT0 X03HCTBA U TPAHCIIOPTA HAa COCTOSIHUE

OKpY>Karolle NPUPOIHON CPEbI;

YHuBepcaibHbIMH KOMMYHHKATHBHBIMH J1€HCTBUSIMU

8) yMeHueM 3a1aBaTh BOMPOCHI (B XOJI€ TUAJIOTa H/WIH JUCKYCCHH) 1O CYIIECTBY 00CYKIaeMOMN TEMBI,
(bopMynHpOBaTh CBOM MPENIOKEHUSI OTHOCUTEIBHO BBIMOTHEHUS MIPEITI0KEHHON 3a1a4u;

9) npuoOpeTeHre OMbITa IPE3EHTAIIMN PE3YJIbTATOB BHIMOJHEHHS XMMHUYSCKOTO SKCIIEPUMEHTA
(J1abopaToOpHOTO OIbITa, TA0OPATOPHON PAOOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEpECOBAHHOCTH B COBMECTHOM CO CBEPCTHUKAMH MMO3HABATEIILHOMN U HCCIIEI0BATEIbCKOM
JESATEIILHOCTH MPH PEIICHUH BO3HUKAIOIINX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTIIACOBAHUS
no3uiuil (00cyxaeHus, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAMHAIIMS COBMECTHBIX IEHCTBUH,
omnpeseNieHue KPUTEPHUEB 0 OLIEHKE KauecTBa BHIIOJHEHHOM paboTHI U Ap.);

YHuBepcanbHBIMHU PeryJATHBHBIMHU AeHCTBUAMH

11) yMEeHHEM CaMOCTOSITEIILHO ONPECTSTh IeIH JeITeIbHOCTH, IJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIbHOCTD, BHIOMpATh Hanboee
3¢ dEeKTUBHBIE CITOCOOBI pelIeHs] YUeOHBIX U MO3HABATENbHBIX 3a/1a4, CAMOCTOSTEILHO COCTABIISATh MU
KOPPEKTUPOBATh MPEIOKEHHBIN aITOPUTM JIEUCTBH NPU BBIITOJIHEHUH 33aHUI C YYETOM ITOTYyYEHHUS
HOBBIX 3HAHUI 00 U3y4aeMbIX 00OBEKTaX — BEILIECTBAX U PEAKIMIX; OLIEHUBATh COOTBETCTBUE MOIYYEHHOTO
pe3yibTaTa 3asBJICHHOU LENH;

12) ymeHueM UCIIOIb30BaTh U AaHAIN3UPOBATh KOHTEKCTHI, MPE/IaracMble B YCIIOBHH 331aHUMH.

INPEAMETHBIE PE3YJIBTATbBI

B coctaBe npeaMeTHBIX pe3yabTaTOB 10 OCBOSHUIO 0053aTETLHOTO COICP KAHUS, YCTAHOBICHHOTO JaHHON
MPUMEPHON pabodeil MporpaMMo, BEIJIENISIOT: OCBOSHHBIE O0yUYAIOIUMUCS HAYYHbIE 3HAHUS, YMEHUS U
CrocoObI IelicTBUH, cienurueckue 1 MPeIMETHON 001acTH « XUMUS», BUIBI JCSITEILHOCTH T10
MOJIYYEHHUIO0 HOBOTO 3HAHMSI, €0 HHTEPIIPETAIINH, IPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U
HOBBIX CUTYyalHsIX.



[IpeameTHbIe pe3ynbTaThl MPEACTABICHBI OTPAXKAIOT CPOPMHUPOBAHHOCTD Y 00YUAIOLINXCS CIEAYIOIINX
YMEHUU:

1) packpvieamb cmbici OCHOBHBIX XMMUYECKUX TIOHSITUN: XUMUYECKHUI SIEMEHT, aTOM, MOJICKYJIa, UOH,
KAaTHOH, aHUOH, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJIEHTHOCTb, IEKTPOOTPULIATEILHOCTD, CTETIEHD
OKMCJICHUS, XUMUYECKasl peaklus, XUMUUYECKasl CBA3b, TEIIOBOM 3(h(PeKT peakunu, MoJib, MOJISIPHBIN 00BEM,
PacTBOp; AIEKTPOJIUTHI, HEITEKTPOIHUTHI, FMEKTPOIUTHIECKAsH AUCCOLMAIUS, PEAKIIMA HOHHOTO OOMEHa,
KaTaJln3aTop, XUMUUYECKOE paBHOBECHE, 00paTUMble U HEOOpaTUMBbIE PEAKLIUU, OKUCIUTEIIBHO-
BOCCTAaHOBUTENIbHbBIE PEAKIIMH, OKUCIIUTENb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBIJIEHUE, AJFIOTPOIIHNS,
aM(pOTEpHOCTh, XUMHUECKas CBSI3b (KOBAJIEHTHAsI, MOHHAs, METAIIMUECKas ), KpUCTAIIIMUECKas peIéTka,
KOppO3Usl METAJIJIOB, CIUIABbl; CKOPOCTh XUMUYECKON peaKuy, IPEAEIbHO JOIYCTUMAasi KOHLIEHTPAIHs
(ITIK) BemecTna;

2) unnocmpuposams B3aUMOCBS3b OCHOBHBIX XMMUYECKHUX IMOHATHH (CM. I1. 1) M IPUMEHSITh 3TH IOHSATHSI
IIPU ONKCAHHUHU BEIIECTB U UX MPEBPaIlCHUN;

3) ucnoavzosames XUMUYECKYIO CUMBOJIMKY ISl COCTaBJICHHS ()OPMYJT BELICCTB M YPABHEHHI XUMHUECKHX
peaKIuii;

4) onpedensimb BAICHTHOCTb U CTEIICHb OKHUCIICHUS! XUMHUYECKUX 3JIEMEHTOB B COSTUHECHHSX PA3JIUIHOTO
COCTaBa; MPUHAJIC)KHOCTD BEIIECTB K OMPENSIIEHHOMY KIJIACCY COAMHEHUH 1Mo (popmMynam; BHJI XUMUIECKOM
CBSI3U (KOBaJICHTHAsl, MOHHAs!, METAJUINYECKAsl) B HEOPIraHUYECKUX COSIMHEHUSX; 3apsi HOHA 10 XUMHUYECKON
bopmyrie; xapakTep Cpeabl B BOAHBIX PACTBOPaX HEOPTaHMUECKUX COCTUHEHUH, TUI KPUCTAJUTMIECKON
PELIETKN KOHKPETHOTO BEIECTBA;

5) packpwieamo cmuicn Tlepuoauueckoro 3akona [I. M. MenesneeBa U 1eMOHCTPUPOBATh €0 TOHUMAHHUE:
OIMCBIBATh U XapaKTepu3oBaTh TabauuHyro hopmy [leproanyeckoit cucTeMbl XUMUYECKUX IEMEHTOB!
pa3nuyaTh NOHATUA «rJ1aBHas noArpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnmna)y, mansie u
OoJbIIME IEPUOJIbI; COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B IEPHOAMYECKON TalIHIIEe, C YUCIOBBIMU
XapaKTepUCTHUKAaMH CTPOECHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, oOlIee Yucio
3JIEKTPOHOB U PaCHpeeNICHHE UX MO AIEKTPOHHBIM CII0SM); OOBSICHATH O0IME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U X COCIUHEHHH B Mpeenax MajblX MEpHOJI0B U IIABHBIX MOATPYII C
Y4ETOM CTPOEHUS UX aTOMOB;

6) kraccuguyuposames XAMUIECKUE FITEMEHTBI; HCOPTaHUYECKHUE BEIIECTBA; XUMHUYECKHE PEaKInu (I10
YHCITY M COCTAaBY YYaCTBYIOIIMX B PEAKIIUU BEILECTB, MO TEMIIOBOMY 3P HEKTY, 0 U3MEHEHUIO CTETIEeHEH
OKHCJIEHUSI XMMHUYECKUX 3JIEMEHTOB);

7) xapaxmepuzosamw (ONUCHIBATH) OOIIKE U CICH(PUUSCKIE XUMHUUECKHAE CBOMCTBA ITPOCTHIX M CIIOMKHBIX
BELIECTB, [TOATBEPK/1as ONMMCAaHUE TPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIU;

8) cocmaesnsame ypaBHEHHS dIEKTPOIUTHUECKON TUCCOLUAIINN KHCIIOT, IIEIOYEH U COJICH; TOTHBIC U
COKpalIEHHbIE YpaBHEHUS peaklMii HOHHOTO 0OMEeHa; ypaBHEHUS PEeaKIIHii, MOITBEP K IAIOIIIX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEXK]y BELLIECTBAMH PA3JIMUYHBIX KJIACCOB;

9) packpwisams cywHOCMb OKACINTETHHO-BOCCTAHOBUTEILHBIX PEAKIHI TOCPEJICTBOM COCTABICHHS
AJIEKTPOHHOIO OanaHca 3TUX PeaKlni;

10) npoernosuposams CBONCTBA BELIECTB B 3aBUCUMOCTHU OT UX CTPOCHHSI; BO3MOKHOCTH MTPOTECKAHHSI
XMMHUUYECKHUX NPEBPAIICHUN B Pa3IMUHBIX YCIOBHSIX;

11) ebiuucsimes OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChlI BEIIECTB; MACCOBYIO JIOJIO
XMMHYECKOT'0 3JIEMEHTA 110 (OpMYJie COEAMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE; IPOBOIUTH
pacy€Thl 10 ypaBHEHUIO XUMHUECKOH PEeaKlny;

12) credosams mpaBuiIaM NOJTb30BaHHUS XUMHUYECKOM MOCYI0M H JTa00OPaTOPHBIM 000PYIOBAHUEM, a TAKKE
IpaBUiIaM OOpaLIEHUs C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBIITOJHEHHIO Ja00paTOPHBIX



XUMHUYECKUX OIBITOB IO MOJTYYCHHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (aMMHUaKa U YTIIEKHCIIOTO Ta3a);

13) nposooums peakuuu, MOATBEPHKAAIOIINE KAYSCCTBEHHBIN COCTAB Pa3JIYHBIX BEIIECTB: PACIIO3HABAThH
OTBITHBIM TyTEM XJIOPUI-, OpOMUI-, HOAK -, KapOOHaT-, hocdar-, CHIIMKAT-, CylIb(aT-, THIAPOKCUI-HOHBI,
KaTUOHBI aMMOHUS ¥ HOHBI H3YYEHHBIX METAJIJIOB, IIPUCYTCTBYIOIIHME B BOJIHBIX PACTBOPAX HEOPraHHMYECKHX
BEIIIECTB;

14) npumensims OCHOBHbBIE OTIEPAIIUHN MBICIUTEIBHOM AEATSILHOCTH — aHAIU3 U CHHTE3, CPaBHCHUE,
000011IeHIe, CHCTEMATH3AIINIO, BBISBIICHUE PUIMHHO-CIICICTBEHHBIX CBS3EH — JIJISl U3YUEHUS CBOWCTB
BCIICCTB U XUMHNYCCKUX pCaKHHﬁ; CCTCCTBCHHO-HAYYHbIC MCTOAbBI TIO3HAHUS — Ha6HIOIIeHI/IC, HU3MCPCHUC,
MOJICJIMPOBAHUE, IKCIICPUMEHT (pealTbHBIA M MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

Ne | HaumeHnoBanue KoanuectBo 4yacos Jdara | Buabl nesiTeIbHOCTH Bunsl, DJIeKTPOHHbIE
/1| pa3saesioB U TeM BCEr | KOHTPO.Ib | mpaKTHye | H3YUeH ¢opmbl | (HU(pOBLIE)
NPOrpaMMmbl 0 | nnie CKHe usi KOHTpPO | o0pa3oBaTeibHbIe
Pa3znen 1. BemecTBO M XHMHYeCKHe peaKkIuu
1.1,/ MoBTOpenue u 5 |0 0 XapakTepu30BaTh XMMUUECKHUE AJIEMEHTHI TIEPBHIX TPEX | YCTH
yriy0jeHue 3HAHU MEPUOJIOB, KU U KAJIBLUSA 110 UX MOJOKEHUIO B 13171
OCHOBHBIX [Tepuonuueckoit cucreme /. 1. Menaeneesa; oIpoc
pa3jienoB Kypca 8 KnaccuduuupoBaTh 1 Ha3bIBaTh HEOPraHUUECKHE ;
KJjiacca BEILIECTBA U3YyYCHHBIX Ki1accoB; OmuckiBaTh 00IIue
XUMHYECKUE CBOWCTBA BEIIECTB PA3INYHBIX KIACCOB,
MOATBEPXKAATh CBOMCTBA MPUMEPAMHU MOJICKYIIAPHBIX
YpaBHEHUN XMMUYECKUX PEAKIIHIA;
Omnpenenars BUJ XUMUYECKON CBSI3U U THUIL
1.2.| OcHoBHbBIE 4 0 0 PackpbIBaTh CMBICT M3y4aeMBbIX [TOHATUN U NPUMEHATH | YCTH
3aKOHOMEPHOCTH 9TU TIOHATHS [IPU ONHMCAHUH CBOWCTB BEIECTB U UX BI
XHMHYECKHUX MPEBPALLCHUI; oIpoc
peaximii Knaccuduuupoats XuMHUECKHE PEAKITHH 1O ;
Pa3IMYHbBIM NIPU3HAKAM;
VcraHaBIMBaTh 3aBUCUMOCTD CKOPOCTH XUMHYECKOU
peaKIuu OT pa3NIuYHbIX (HaKTOPOB;
ITporuo3upoBats BO3MOKHOCTH MPOTEKAHUS
XUMHUYECKUX MPEBPALLECHUN B
Pa3IMYHBIX YCIOBUSX;
Ompenensath OKUCIUTENs U BoccTaHoBHUTENb B OBP;
1.3.| DnekrponuTHUec 8 |1 1 PackppIBaTh CMBICT M3y4aeMbIX TOHSATHH, a TAKKe Kownrpomns | http://school-
Kast CMBICJ TEOpUHU Hasl collection.edu.ru/catalog/r
AMCCOLHALIUSA. AIEKTPOJIUTHYECKON THCCOIUAIINH; pabora; | es/f5aeec90-899e-14ce-
Xumuueckue OOBSACHSTH TIPUYUHBI IIEKTPOIPOBOIHOCTH BOIHBIX npaktuuec | df97-5627a9393b16/?
peakuum B pacTBOpOB; Kast from=eb17b17a-6bcc-01ab-
pacTeopax CocCTaBJATh YpaBHEHHS TUCCOIHAITH KUCIIOT, paborta; |0Oe3a-
IIEN0YEH U COJCH, TIOJHBIE ¥ COKPAIIEHHBIE HOHHBIC yerabiii | alcd26d56d67&interface=t
Hroro no pazneny 17

Paznen 2. HeMeTaibl M UX COCAMHECHUS



http://school-/

2.1.| Oomas OOBACHATD 00IIHE 3aKOHOMEPHOCTH B M3MEHEHUH [Mpaktuue | http://school-
XapaKTepHCTHKA CBOWCTB HEMETAJIOB M MX COCTMHCHHUI B Tpeenax cKas collection.edu.ru/catalog/ru
XHMHUYECKUX MaJIbIX MEPUOJIOB M TIABHBIX MOATPYIII pabora; |br/eb17b17a-6bcc-0lab-
njeMeHTOB VIIA- [lepronnveckoi CUCTEMbl XUMUYECKUX AJIEMEHTOB C YCTHBIN Oe3a-
rpynnbl. ['ajiorensl Y4ETOM CTPOEHHUS UX ATOMOB; OIpoc; alcd26d56d67/23537/?
XapakTepu30BaTh (GU3MUECKUE U XUMUYECKHME CBONCTBA interface=themcol
IPOCTHIX BEIIECTB IAIOTCHOB (HA MPUMEPE XJI0pa) U
CIIO’KHBIX BEILIECTB (XJIOPOBOIOPOIA, XJIOPHIA HATPHS),
2.2.| O6mast OOBsICHATH 00IIME 3aKOHOMEPHOCTH B M3MECHEHUH YerH http://school-
XapaKTepUCcTHKA CBOMCTB 311eMeHTOB VIA-TPYIIIbI M UX COSAMHEHHH C 13071 collection.edu.ru/catalog/ru
XUMHYECKHX y4€TOM CTPOCHHS UX aTOMOB; onpoc br/eb17b17a-6bcc-01ab-
3jieMeHTOB VIA- XapakTepu3oBaTh (PU3NYECKHE M XUMUYECKUE CBOWCTBA | ; Oe3a-alcd26d56d67/
rpynnsl. Cepa u eé MPOCTOTO BEIIECTBA CEPHI U €€ COEAUHEHHI
coeTHHEeHHS (cepoBOIOpO/Ia, OKCHIOB CEPbI, CEPHOM KHCIOTHI,
CyNb(haToB), CIOCOOBI HX TTONYYCHHS, TPUMEHEHHE U
3HAYCHHE B TIPUPOJIC M XKU3HH uYesioBeka; Onpeesnsth
HaJIM4ue Cylb(paT-uoHOB B PACTBOPE;
2.3.| O6mas OOBACHATDH 00IIHE 3aKOHOMEPHOCTH B M3MEHEHUH [Mpaktuue | http://school-
XapaKTepHuCcTHKA CBOWCTB 3JIeMEHTOB VA-TPYIIbI U UX COCIAUHCHHH C cKasl collection.edu.ru/catalog/ru
XHMHYeCKHUX y4ETOM CTPOCHHUS UX aTOMOB; pabora; | br/eb17bl17a-6bcc-01lab-
3JIeMeHTOB VA- XapakTepu3oBaTh (PU3HYECKHE M XMMHUYECKHE CBoWcTBa | ycTHBIH | Oe3a-alcd26d56d67/
rpynnsi. A3or, IPOCTHIX BELIECTB a30Ta U Gocdopa U UX CoeAUHEHUH OTIpoC;

¢docdop u ux
coeIMHEeHUs

(aMMmaka, coyieii aMMOHHSI, a30THOW KHUCIIOTHI,
HUTpaToB, okcuaa hochopa(V) u pochopHOit KUCIOTHI,
docdaro), cnocoObI UX MOTYUECHUS, TPUMEHEHUE U
3HaYeHHUE B IPUPOJIC U KU3HU YETIOBEKa;



http://school-/
http://school-/
http://school-/

2.4.| Oomas 8 |1 OOBACHATH 00MIHE 3aKOHOMEPHOCTH B H3MCHEHUH Ycerueiit | http://school-
XapaKTepPHCTHKA CBOWCTB 31IeMeHTOB [VA-TpyINbI ¥ UX COSTMHEHHH C OIpOC; collection.edu.ru/catalog/ru
XHMHUYECKUX y4ETOM CTPOCHHS UX aTOMOB; npaktuuec | br/eb17b17a-6bcc-01ab-
3aemenToB IVA- Xapaktepu30BaTh GU3MUECKUE U XUMHUECKHME CBOMCTBA | Kas Oe3a-
rpynmsbl. IIPOCTHIX BEIIECTB pabora; |alcd26d56d67/23566/?
Yraepon u yriepo/ia U KPEMHUSI U UX COEJUHEHHU (OKCHIOB xoHTpoieH| interface=themcol
KPeMHHH U uX yIJIepoia, yroJdbHOW KUCIIOThI, KapOOHATOB, OKCH/IA ast pabota; | http://school-
COETMHEHUS KPEMHUS, KPEMHUEBON KHCIIOThI, CUIIMKATOB), CIIOCOOBI collection.edu.ru/catalog/ru
UX IOJY4EHUs, IPUMEHEHUE U 3HAYCHUE B IIPUPOJIE U br/eb17b17a-6bcc-01ab-
JKM3HH YEJI0BEKA; Oe3a-
Omnpenensate kKapOOHAT- M CHJIMKAT-UOHBI B PACTBOPE; alcd26d56d67/23567/?
OOBSICHATH CYHIHOCTD SKOJIOTHYECKUX TIPOOIIEM, interface=themcol
CBSI3aHHBIX C HAXOXK/ICHHEM YTJIEKHCIIOrO ra3a B
OKpYXaIOILEeH Cpee;
imtocTprpoBaTh B3aMMOCBSI3b HEOPTaHMYECKUX
Hroro no pazneny 24
Pa3gen 3. MeTa/libl M UX COeTUHEHHS
3.1.| O6mme cBoiicTBa 4 10 PackppIBaTh CMBICT M3yYaeMbIX TOHATUH U MIPUMEHATH | Y CTH http://school-
METaJII0B 9TH MMOHSTHUS IPH OMUCAHUK CBOMCTB BEIIECTB U MX BIN collection.edu.ru/catalog/ru
TpeBpaIICHHIA; ompoc br/eb17bl7a-6bcc-0lab-
OO0bACHATH 001IME 3aKOHOMEPHOCTU B M3MEHEHUU ; Oe3a-
CBOWCTB 3JIEMEHTOB-METAJIOB U UX COCIMHEHHUI C alcd26d56d67/23568/?
y4ETOM CTPOCHHS UX aTOMOB, interface=themcol
XapakTepu3oBaTh CTPOCHHE METAIUIOB, O0IIHe



http://school-/
http://school-/
http://school-/

3.2.| Baxueiimmue 16 |0 OOBACHATH 00IINE 3aKOHOMEPHOCTH B U3MEHEHUU Tectupona| http://school-
MeTaJIbl H HX CBOWCTB 3JICMEHTOB-METAUIOB B TPYIIIAX M UX HHUC, collection.edu.ru/catalog/ru
CoeIMHEeHHA COEMHEHU ¢ y4ETOM CTPOCHHS X aTOMOB,; Ycrupiii | br/eb17b17a-6bcc-01ab-
XapakTepu3oBath (U3MIECKUEC U XUMUYESCKHE CBOWCTBA | OIPOC; Oe3a-
MIPOCTHIX BEIIECTB npaktuyec | a1cd26d56d67/23569/?
METaJUIOB M MX COCAMHEHUH (OKCHJIOB, THIPOKCHIOB, Kas interface=themcol
COJIeit), CITOCOOBI X pabora; | http://school-
HOJIyYCHHs], IPUMECHEHHE M 3HAYCHUE B TIPUPOJIE U xoHTpoubH| collection.edu.ru/catalog/ru
JKU3HM YEI0OBEKA; ast br/eb17b17a-6bcc-01ab-
PacnosHaBaTh ¢ HOMOIIbIO KaUeCTBEHHBIX PEAKIMI MOHbI | Pa0OTa; Oe3a-
METaJUIOB (MarHus, aIlOMUHUS, [IMHKA, XKeJie3a, ME/IN); alcd26d56d67/23570/?
[L1aHUpOBATh M OCYIIECTBIIATh Ha MPAKTUKE XUMUUYECKHE interface=themcol
Hroro no pazgeny: 20
Pa3znen 4. Xumus u okpy:kamomas cpejaa
4.1.| BemecTBa n 3 |0 XapakTepu3oBaTh pojib XUMUH B Pa3IHUYHBIX cepax YcrH
MarepuaJibl B JESATEILHOCTH JIFOJIEH, BIi
JKU3HH YeJ0BEKa OCHOBHBIC BCIICCTBA M MaTepHalibl, IPUMCHICMBIC B OIpocC
YKA3HU COBPEMEHHOTO :
YeJIOBEKa,
OOBSICHATH YCIIOBHS 0€30MaCHOTO UCTIONb30BaHHUS
BEIIECTB U XUMUYECKUX PEaKIMii B OBITY;
AHanmM3upoBaTh U KPUTHIECKH OICHUBATH HH(OPMAIIUIO
Hroro no pazgeny: 3
PesepBHOE Bpems 4
OBHIEE KOJIMYECTBO |68 |2

YACOB I10
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ITHOYPOYHOE IINTAHUPOBAHUE

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

BCEro

KOHTPOJIbHbIE
padoThI

NpaKkTHYeCKue
padoThI

Buapbl,

(popmbl
KOHTPOJIs

Knaccudukanus n
HOMEHKJIaTypa HEOPraHUYEeCKUX
BEILECTB (MEXKIyHApOIHAS U
TpUBUAJIbHASA)

0

0

YcrHbIi onpoc;

Ilepnonnueckuit 3aKoH.
Ilepnonnueckas cucreMa
XUMHUYECKUX JJIEMEHTOB

. . MenneneeBa. CtpoeHue
aTOMOB

YceTHBII 0onpoc;

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYCCKHX
3JIEMEHTOB IEPBBIX TPEX
MEPUOJIOB, KAJIMS, KAIBLUS U UX
COCJIMHEHHI B COOTBETCTBHH C
MOJI0)KEHUEM B IEPUOAUYECKOM
CHUCTEME U CTPOCHUEM aTOMOB

VYceTHbIl onpoc;

XnMHyecKre CBOMCTBA
BEIIIECTB, OTHOCSIINXCS K
pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCANHEHUH,
HX TeHETUYEeCKasl CBSI3b

VYeTHBII onpoc;

Crtpoenue BeniecTBa: BUJIbI
XUMHYECKOH CBA3HU. THIBI
KPUCTAJUIMYECKUX PELIETOK,
3aBHCHUMOCTH CBOMCTB BEIIECTBA
OT TUIAa KPUCTAIUTMYECKON
peLETKN

YeTHBIN 01poc;




Krnaccudukanus XuMHuecKux
peaKkuuii Mo pa3JInYHbIM
npu3HaKaM (TI0 YUCITy U
COCTaBY y4acTBYIOIIUX B
pEaKIuy BEIIeCTB, 1O
TeroBomy dddexry, mo
M3MEHEHUIO CTEIICHEN
OKUCJICHUS XUMHYECKUX
3JIEMEHTOB, 110 OOPAaTUMOCTH,
10 YYaCTHIO KaTaau3aTopa).

DK30- U SHI0TEPMUYECKUE
peaKIyu, TePMOXUMUYECKHE
ypaBHEHUS

VYcTHbIi onpoc;

ITonstue o CKOPOCTH

XAMUYECKOHU peakuuu. [Tonstue

0 FTOMOT'€HHBIX U T€TEPOr€HHbIX
peakuusax. PakTopsl,
BIIMSIIOIIKME HA CKOPOCTh
XMMHYECKON peaKiuu

VYceTHbIl onpoc;

[TonsiTre 06 0OpaTUMBIX U
HEOOpPaTUMBIX XMMUYECKHX
peakuusx. [lonstue o
XUMHYECKOM PaBHOBECUU

YceTHBII 0onpoc;

®daxTopsl, BIUSIONUE HA
CMENIEHUE XUMUUYECKOTO
paBHOBECHsI

YeTHBIN 01poc;

10.

MexaHNU3M OKHCIATEIIHLHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUN
(2MeKTpOHHBIN OanaHc
OKHCJIUTEIIHLHO-
BOCCTAaHOBUTEIBHOM PEAKIINH )

VYeTHBII onpoc;

11.

Teopus dIEKTPOTUTUUECKON
JTUCCOUMAIUU. DIIEKTPOJIHUTHI U
HE3JIEKTPOJIUTHI. KaTHOHBI,
aHUOHBI. MeXaHu3M
JHCCOLAIIUM BEIIECTB C
pPa3IMYHBIMU BUIAMH
XUMHYECKOH CBSI3HU

Y eTHBIT 01poc;

12.

CreneHp TUCCOIHAIIHAN.
CuipHbIe U cl1a0bIe
3IEKTPOJIUTHI

YceTHBII onpoc;




13.

Peakiinu nonnoro oomeHa,
yC.IIOBI/ISI nux HpOTeKaHI/Iﬂ.

HoHnHbIe ypaBHEHUS peaKLUil

VYcTHbIi onpoc;

14.

XHUMHYECKHE CBOMCTBA KUCIIOT
B CBETE MPEJCTABICHUN 00
BJIEKTPOIUTUYECKOI
JIFCCOIAIIAN

YceTHBII 0Onpoc;

15.

XuMudeckrue CBOMCTBA
OCHOBaHUI1 B CBETE
IpeJCTaBICHUN 00
3JIEKTPOJIUTUYECKOMN
JIACCOIAAIAN

YcrHblii onpoc;

16.

XHMUYECKHE CBOMCTBA COJICH B
CBETE MpeACTaBICHUIN 00
AICKTPOJIUTHYECKON
JTUCCOLHAIIN

YceTHBI 0onpoc;

17.

[TonsiTue o runponuse conen

VYceTHBII 0npoc;

18.

KauecTBeHHEBIC pC€aKInuu Ha
KaTHOHbI U aHUOHBI

VYceTHbIl onpoc;

19.

[IpaxTuueckas padbora Nel.
Pemienue sxkcrnepuMeHTaIbHBIX
3ajJiad Mo TeMe
"DneKTpoIuTHYECKAs
nuccoranusa"

[IpakTuyeckas pabora;

20.

Ypok 060011eHus u
cUcTeMaTU3allly 3HAaHUU

YeTHBIN 01poc;

21.

YPOK KOHTPOJIS 3HAHUU

KonTtponbHas pabora;

22.

OO6mrast xapakTepucTrKa
rajgoreHoB. OcoOeHHOCTH
CTPOCHHSI aTOMOB TUX
AJIEMEHTOB, XapaKTePHBIE IS
HUX CTCIICHU OKHUCIICHU.

Crpoenue u pusnueckue
CBOMCTBA MPOCTHIX BELIECTB —
rajJoreHoB. XUMUYECKHe
CBOHCTBA Ha MpUMepe XJI0pa
(B3aMMOEHCTBHUE C METaJNIaMH,
HEMeTaJUTaMH, IEJI0YaMH)

YceTHBIT onpoc;




23.

Xnopooaopon. ComnsiHast
KHCIIOTa, XUMHAYECKHE
CBOWCTBA, MOJYYEHHE,
npuMeHeHne. KauectBeHHas
peakius Ha XJIOPUI-UOHBI

YcTHbI onpoc;

24.

dusnosiornueckoe IeUCTBUE
XJIOpa M XJIOPOBOAOPO/1a Ha
OpraHu3M YeJIOBeKa.

Bakneiimune Xia0puasl U UX
HAaxO0’KJICHUE B IIPUPOJIE

YceTHBII 0o1poc;

25.

[TpakTuyeckas pabora No2.
[TonydyeHue constHON KUCIOTHI,
U3y4eHHE e€ CBOWCTB

[IpakTuyeckas pabora;

26.

Pemienue 3a1a4 Ha BEIYMCIICHUS
10 YPaBHEHUSIM XUMHUYECKUX
peakuuii, eciy OJMH pearcHT
JaH B U30BITKE

VYeTHbIl onpoc;

27.

OOm1ast xapaKTEepUCTHKA
snemMeHToB VIA-rpynimsl.
OCOOEHHOCTH CTPOEHUS AaTOMOB
3THX JIEMEHTOB, XapaKTepHBIC
JUI HUX CTENICHH OKUCIICHHS.
Crpoenue u pusnueckue
CBOMCTBA MPOCTHIX BELIECTB -
KHCJIOPOJAA U CEPBHI.
AmnorponHbie MOAUGUKAITTT
KHCIIOPO/1a U CEpPHI.

XHAMHYECKUE CBOMCTBA CEPBI

YceTHBII 0onpoc;

28.

CepoBomopo1, CTpoeHuUE,
bu3znyecKre U XUMHUYECKHe
CBOMCTBA

YeTHBIN 01poc;

29.

Oxcuppl cepbl Kak
MPEICTaBUTENN KHUCIOTHBIX
okcu0B. CepHUCTAs KACI0TA

YeTHBIN 01poc;

30.

Cepnas kucnota, pusndeckue u
XUMHUYECKHE CBOKCTBA (00IIIHE
KaK MpeCTaBUTENs Kiacca
KHUCJIOT U CHeru(UIECcKue),
npuMeHeHne. Conu cepHOU
KHCIIOTHI, KAaUeCTBEHHAs
peaknus Ha cynb(haT-uoH

YceTHBII onpoc;




31.

XUMHUYECKUE PEAKIUH,
JIe)KaIue B OCHOBE
MIPOMBIIIIJICHHOTO CTI0c00a
MOJTYYEHUST CEPHOM KUCIIOTHI.
Pemenue 3ama4 Ha HAXO0XKICHHIE
MacCOBOM J0JIY BEIXOJa
MPOYKTA PEaKIU

YcTHbI onpoc;

32.

Haxoxnenue cepol u eé
COEAMHEHHH B IIPUPOJIE.
XUMHUYECKOE 3arpsI3HEHUE
OKpY>Karolleu cpeibl
COCJIMHEHMSIMU CEPBI
(KMCIIOTHBIC JTOXKIH,
3arpsi3HEHUE BO3yXa U
BOJI0OEMOB), CITOCOOBI €T0
MPEAOTBPALLECHUS

YceTHBII 0onpoc;

33.

OO1w1ast xapakTepUCTHKA
3JIEMEHTOB V A-TpyNIibl.

OCOoOEHHOCTH CTPOCHUS AaTOMOB
ITUX 3JIEMEHTOB, XapaKTePHbIC
JJISL HUX CTCTICHU OKHCIICHHSI.

A30T, pacrpocTpaHeHHE B
npupoae, Gpuznyeckue u
XUMHYECKHAE CBOKCTBA.

Kpyrosopor a3ora B npupone

VYceTHbIl onpoc;

34.

AMMuak, ero pusudeckue u
XUMHYECKHE CBOMCTBA,
MOJIy4Y€HUE U IPUMEHEHHUE.

Conu ammoHUS, UX HU3HUECKUE
1 XUMHYECKIE CBOMCTBA,
npuMeHeHue. KauectBeHHast
peakiys Ha HOHbBl aMMOHUS

VYeTHBII onpoc;

35.

[TpakTuyeckas padora Ne3.
[Tony4yenne amMmmuaka, u3ydcHrue
€ro CBOWCTB

[IpakTuyeckas pabora;

36.

A3oTHas KHUCOoTa, €€
bu3nyecKre U XUMUYIECKHE
CBOIicTBa (00IIHE KaK
MPEJICTAaBUTEINS KJIacca KUCIIOT
u cnenuduueckue). Hurparsr

YceTHBII onpoc;




37.

Hcnonp3zoBaHnue HUTPATOB U
COJIE aMMOHHS B KQUECTBE
MUHEPAIBbHBIX YI00pCHHIA.

XUMUYECKOe 3arpsi3HeHue
OKpY>Kalolleu cpeibl
COEIMHEHUSIMH a30Ta
(KUCIOTHBIE AOXKIH,

3arpsA3HCHUC BO31yXa, ITIOYBbI U

BOJIOEMOB)

YcTHbI onpoc;

38.

®ocdop, anmorponHsie
moaudukammu gocdopa,
¢buznvecKkre 1 XUMHUECKUE
CBOMCTBA

YcTHbIi onpoc;

39.

Oxcun pochopa(V) u
dbochopHas kuciora,
bu3nvecKue U XUMUYECKHE
CBOWCTBA, MOJyYCHHE.

KauecTBeHHas peakuus Ha
dochar-nons!

YceTHBI 0onpoc;

40.

Hcnons3oBanue hocharos B
Ka4eCTBE MHUHEPATbHBIX
ynoOpeHuid. 3arps3HeHue
MPUPOJHBIX BOJOEMOB
dbocharamu

VYceTHbIl onpoc;

41.

Yraepon, amioTpoOIHbIE
MoauUKaIy,
pacnpocTpaHeHue B IPUPOJIE,
busznuecKrue 1 XUMHUYECKHEe
CBOIcTBa. AJcopOus.

Kpyrosoport yriepona B
IIpUpoIe

VYeTHBII onpoc;

42.

Yrnepon, aqioTponHbIe
MoauduKanmy,
pacmipocTpaHeHue B IPUPOJIE,
(du3HYeCKre U XUMUICCKHE
cBoiicTBa. AfcopOuus.

Kpyrosoport yranepoza B
pUpoie

Y eTHBIT 01poc;




43.

VronbpHas KUCI0Ta U €€ COJIH,
ux Qusndeckre U XMMHYECKHe
CBOMCTBA, MOJIYYECHHUE U
npuMeHeHne. KauectBeHHas
peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B
OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH, CETECKOM
XO03SIICTBE

YcTHbI onpoc;

44,

[TpakTrueckas padota No4.
[Tonyyenue yriekucsioro rasa.

KauecTBenHas peakiyst Ha
KapOOHaT-MOH

[IpakTuueckas pabora;

45.

[lepBoHavasibHBIEC TOHATHSA 00
OPraHMYECKHUX BEIIECTBAX KAK O
COCAMHEHHUSX YIJIepoa:
0COOEHHOCTH COCTaBa U
CTPOCHUSA

YceTHBI 0onpoc;

46.

[TousiTHE O OUOIOTUIECKH
BAXXHBIX BCIICCTBAX: JXUPaAX,
Oenkax, yrieBoax.

MarepuanbHOE €AUHCTBO
OpraHUYeCKHUX U
HEOPraHWYECKUX COCTMHEHUN

VYeTHbIl onpoc;

47.

Kpemuuii, ero pusnueckue n
XUMHYECKHE CBOMCTBA,
IIOJIy4YE€HUE U IPUMEHEHUE B
anekTpoHuke. CoeTnHEHUs
KpEMHUS B IIPUPOJIE

VYeTHBII onpoc;

48.

O6mue npencrabieHus 00
okcuze kpemMHusA(IV) u
KPEMHHEBOM KUCIIOTE.
CunukaTel, UX UCIIOJI30BaHUE B
OBITYy, MEIUIIMHE,
MPOMBIIIJICHHOCTH

YeTHBIN 01poc;

49.

Baxneiimme cTpouTenbHbIe
MaTepuaibl: KepaMuKa, CTEKIIO,
LIEMEHT, OETOH, )KEJIE€300ETOH.

[IpoGnemsl Oe30macHOro
HCIIOJIb30BaHUs CTPOUTEIBHBIX
MaTepHUasoB B [IOBCEIHEBHON
KU3HU

YcTHBII onpoc;




50.

[TpaxTrueckas padota Ne 5.
Pemenue skciepuMeHTaIbHBIX
3a7a4 1o TeMe «Baxneiimue
HEMETAILIBL U KX COCAUHCHUS

YcTHbI onpoc;

51.

Ypok 06001IeHus 1
CHCTeMaTH3allU1 3HAHUI

YceTHBII 0onpoc;

52.

Ypok KOHTPOJIS 3HAHUI

KonTponbHas pabora;

53.

OOm1ast xapaKTepUCTHKA
XAMHYECKHUX DJICMECHTOB —
METaJJIOB Ha OCHOBAHHMH HX
IIOJIOXKEHUS B IIEPUOANYECKON
CHCTEME XMMHYCCKUX
anemeHToB M. 1. MeHaeneeBa u
cTpoeHus aroMoB. CTpoeHue
MeTauioB. Merannndueckas
CBSI3b U MCTAJIMYSCKAs
KpUCTAJUTMYECKAas pelI€TKa

YcrHbIi onpoc;

54,

DNEeKTPOXUMUYECKUN P
HaIpsHKEHUN METaJUIOB.

q)I/ISI/ILIeCKI/Ie U XUMHUYCCKUC
cBolicTBa MeTaiioB. OO1IHE
CIIOCOOBI MOTYYEHUST METAIIOB

VYceTHbIl onpoc;

55.

[ToHsiTHE O KOPPO3UU METAIIIOB
Y OCHOBHBIE CIIOCOOBI 3aIUTHI
OT KOpPO3HUHU

VYeTHBII onpoc;

56.

Crnassl (CTalb, YyTyH,
TIOpaATFOMUHUN, OpOH3a), UX
IIPUMEHEHUE B OBITY U
MIPOMBIIIIIEHHOCTH

YeTHBIN 01poc;

57.

[llenounple MeTAILITBI.
[TonoxxeHnue B nepUOANIECKON
CHUCTEME XMMHUYECKUX
anemenToB 1. 1. Menpaeneena,
cTpoeHue aroMoB. Haxoxnenue
B npupojie. Puznueckue u
XUMHUYECKHE CBOMCTBA (Ha
IpUMepe HaTpUs U KaJlus).

Oxkcubl ¥ TUIPOKCUIBI HATPUS
u kanusd. [Ipumenenue
IIEJIOYHBIX METAJIIOB B UX
COETUHEHUN

YeTHBIN 01poc;




58.

lenouno3eMeabHBIE METAJIbI
MAarHuil ¥ KaJblUi, CTPOCHUE
atomoB. IlotoxxeHnne B
IIEPUOIUYECKON CUCTEME
XUMHUYECKUX dieMeHToR /1. 1.
Menneneesa. Haxoxnenue B
npupojie. Puznyeckue u
XHUMHUYECKHUE CBOMCTBA.

Baxxueiinue coequHeHN
KaJbIus (OKCHT, TUIPOKCHI,
COJIN)

YcTHbI onpoc;

59.

Pemenue 3a1a4 Ha BRIYUCIICHUS
M0 YPaBHEHUSIM XUMHUYECKHUX
peaKkuuii, €ciii OJUH U3
pCarcHToB JaH B N30BITKE UIIN
COJIEP>KUT MPUMECH; MacCCOBOM
JIOJIU BBIXO0J1a TPOAYKTA
peakuuu

YceTHBII 0onpoc;

60.

JKEcTKOoCTh BOMBI U CITOCOOBI €€
ycTpaHeHus. Beraucnenus no
YPaBHEHUSM XUMHUYECKUX
peaKIui, eciii OJIMH U3
pCaFGHTOB JIaH B BUAC BOAHOT'O
pacTBOpa ¢ U3BECTHOM
MacCOBOM J0JIeH

VYceTHbIl onpoc;

61.

[IpaxTuueckas padora Ne6.
JKécTtkocTh BOJBI U METOEI €€
YCTpaHEHHUsI

[IpakTuyeckas pabora;

62.

Amomunuii. [lonoxenue B
IIEPUOIUYECKON CUCTEME
XUMHYECKHUX 31eMeHTOB /JI. 1.
MenaeneeBa, CTpOCHHUE aTOMa.
Haxoxnenue B mpupo/e.

du3nyeckre 1 XUMHUUECKHE
cBoiicTBa. AM(poTepHbIe
CBOMCTBA OKCHJA U THJIPOKCH]IA

YeTHBIN 01poc;

63.

Keneso. [Tonoxenue B
IIEPUOUYECKON CUCTEME
XUMHUYECKUX 31eMeHTOoB /[[. H.
MeHeneeBa, CTpOEHUE aTOMa.
Haxoxnenue B mpupo/e.

Dusnyeckre 1 XUMHUYECKHAE
CBOICTBa

Y eTHBIT 01poc;




64.

OKCuIbI, THIPOKCHUJIBI U COJIU
xene3a(ll) u xxeneza(I1l)

YcTHbI onpoc;

65.

[TpakTuyeckas padora Ne 7.
Pemenne skciepuMeHTAIBHBIX
3a7ad4 1o teMe «Baxneiiune
METaJUIbl U UX COECAMHEHUS»

[IpakTuyeckas pabora;

66.

Hosele maTepuaibsl u
TeXHOJIOTHH. Bemecra u
Marepuabl B IOBCETHEBHOU
YKU3HU 4€JI0BEKa. XUMHUS U
310poBbe. besomacHoe
HCII0JIb30BaHUE BEILIECTB U
XUMHYECKHUX PEAKIUN B OBITY

YcTHblit onpoc;

67.

[TpupoHbIE HCTOUHUKHI
YTJIEBOJIOPOIOB (YTOJib,
MPUPOJIHBIH ra3, He(Th)
MPOAYKTHI MX NIEpepadOTKH, UX
poJib B OBITY U
MIPOMBIIICHHOCTH

VYeTHbIl onpoc;

68.

OCHOBBI 3K0JIOTHYECKOU
IPAMOTHOCTH. XUMUYECKOE
3arpsi3HEHUE OKpPYKarolen
Cpelbl, IPEEIBHO JOIyCTUMAs
KOHIIEHTpPALUs BEIECTB -
[TJAK). Ponb xumuu B perieHun
AKOJIOTMUYECKUX MPoOIeM

VYceTHbIl onpoc;

OBIIEE KOJIMYECTBO YACOB
10 ITPOT'PAMME
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