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MNOSACHUTEJIBHASA 3AIIUMCKA

Pabouas mporpamMma mo xumuH I o0yJaromuxcs 9 kiracca cocrapjieHa Ha OCHOBe TpeboBaHUi K
pe3yabpTaTaM OCBOEHHUSI OCHOBHOM 00Pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO 00111ero 00pazoBaHus,
npejacTaBiIeHHbIX B DeepallbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHJapTe OCHOBHOI'O OOIIEro
o0Opa3oBaHus, ¢ y4ETOM paclpeAesI€HHbIX 110 KJIaccaM IIPOBEPsEMbIX TPeOOBaHUH K pe3yIbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMBbl OCHOBHOT'O OOIIET0 00pa30BaHUs U AJIEMEHTOB COACPKaHUS,
MIPEICTaBICHHBIX B YHUBEPCATBLHOM KOJIM(PUKATOPE MO XMMHUH, a Takke Ha ocHOBe IIpumepHoit
IPOrpaMMBIBOCIIUTAHHS 00YUYAIOMINXCS IPH MMOJIYyY€HUN OCHOBHOT'O O0IIIEro 00pa30BaHMs U C YIETOM
KoHnenuu npenogaBanus y4eOHOTO mpeaMeTa « XuMusi» B 00pa3oBaTeIbHBIX Opranu3anusx Poccuiickoii
denepannu, peanu3yrIIUX OCHOBHbBIE 0011e00pa3oBaTenbHbie mporpamMmel (yTB. Pemennem Komneruu
Mumnnpocseiienus Poccun, nporokoi ot 03.12.2019 N I1K-4BH).

C 2023-2024 yueonsrii rox Ha 6aze MBOY «Kapmosckass COIll» HaunHaeT cBO€ pyHKIIMOHUPOBAHUE IICHTP
«Touxka Pocra». Ha 6a3e nientpa «Touka poctay odecrieunBaeTcs peaan3alus 00pa3oBaTeIbHBIX IPOrPaMM
€CTECTBEHHOHAYYHOH M TEXHOJIOTHYECKOI HaNpaBIeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHMIMH 3aKOHOAATENBCTBA B cpepe 00pa3oBaHUs U C yIEeTOM pekoMeHaanuii depepaibHOro onepaTopa
y4eOHOTo mpeaMeTa « XUMHUS».

OObpa3oBarenpHas mporpaMmma mo3BOJISIET HHTETPUPOBATh peau3yeMble 37€Ch MOIX0/IbI, CTPYKTYpY H
COZIep’KaHMe MIPU OpraHU3aluK 00y4deHHs: XUMHH B 8-9 Kitaccax, BRBICTpPOEHHOM Ha 0ase J1I000ro U3 JOCTYIHBIX
yueOHO — MeToandeckux komruiekcoB (YMK). [Ins noBeimeHust 3 HEKTHBHOCTH €CTECTBEHHOHAYYHOTO
00pa3oBaHUs Ha YPOKaxX XUMHUU OyAeT NCIOIb30BaHa MaTepHAIbHO — TEXHHYECKas 0a3a eHTpa, KoTopas
SIBJIIETCSI MHHHOBAIIMOHHOW U BBICOKOTEXHOJIOTUYHOM.

OBHIASA XAPAKTEPUCTHUKA YYEBHOT O HPEIMETA « XUMMUSA»

Bxnan yueOHoro npeamera «XuMus» B TOCTH)KEHHE 1€JI€ OCHOBHOT'O 00111er0 00pa3oBaHus 00yCIIOBIEH
BO MHOI'OM 3HAY€HHEM XUMHYECKOW HAayKH B IIO3HAHUH 3aKOHOB IPUPOJIbI, B PA3BUTHH IIPOU3BOAUTEIBHBIX

CHJI 0011IeCTBA U CO3JJaHUU HOBOM 0a3bl MaTepHaIbHON KyJIbTYPBHI.

XUMUS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HayK pacnpocCTpaHuiia CBOE BIMsSHUE HAa Bce 00IacTu
YEJIOBEYECKOro CyIeCTBOBAaHHUS, 3a/1ajla HOBOE BUJIEHUE MUPA, CTaJIa HEOThbEMJIEMBIM KOMIIOHEHTOM
MHUPOBOH KYJIBTYpbl, HEOOXOIUMBIM YCIOBHEM KM3HU 00IIECTBA: 3HAHNE XUMHUU CIIYKHT OCHOBOM 1151
(dbopMHpOBaHUS MUPOBO33PEHUS YEJIOBEKA, €T0 MPEICTABIECHNN O MaTepUaIbHOM €IMHCTBE MUPA; BAKHYIO
pOJIb UTPAIOT (OPMUPYEMBIE XUMHUEN IIPEACTABIECHUS O B3aUMOIIPEBPALICHUSIX SHEPT UM U 00 3BOIIOLUN
BEIIECTB B IPHUPOJE; COBPEMEHHAsI XUMUS HAIlpaBJieHa Ha pelIeHre riI00aabHbIX TPO0IeM yCTOHYMBOTO
Pa3BUTHS YEIOBEUECTBA — CHIPbEBON, DHEPreTUUECKOI, MUIIIEBON U SKOJIOTUYECKON Oe30macHOCTH, TpodaemM

3APaBOOXpPAaHCHUS.

B ycnoBusax Bo3pacraromero 3Ha4eHUsI XMMUHU B KW3HHU OOIIECTBA CYIIECTBEHHO MOBBICHIIACH POJIb
XUMHYECKOro o0pa3oBaHus. B mane connanu3aniy OHO SIBISETCS OJTHUM U3 YCIOBHI (OpMUpOBaHUS
MHTEJUIEKTA JTUYHOCTU U TAPMOHUYHOTIO €€ Pa3BUTHUA.

CoBpeMEHHOMY Y€JIOBEKY XHMHUECKHE 3HAaHUSI HeOOXO0AUMBI I TPUOOpETEeHUsT 00IIEeKYIbTYPHOTO
YPOBHS, TTO3BOJISIONIETO YBEPEHHO TPYIAUTHCSA B COLIMYME U OTBETCTBEHHO YYaCTBOBATh B MHOTO0Opa3HOU
JKU3HM OOILECTBA, JJIsl OCO3HAHMSI BAXKHOCTU Pa3yMHOI'0 OTHOLIEHUSI K CBOEMY 3/10POBBIO U 310POBBIO
JIpYrux, K OKpy Karolled IPUPOJHON cpele, I IPaMOTHOI O ITOBEICHUS IIPU UCIIOIb30BaHUU PA3JIMYHbBIX

MaT€puaioB U XUMHUYCCKUX BCIICCTB B MMOBCEJIHEBHON KU3HMU.

Xummndeckoe 00pa3zoBaHUe B OCHOBHOM IIKOJI€ ABJIsIETCS 0a30BbIM IO OTHOIIEHHUIO K CUCTEMeE OOIIero
XUMUYecKoro oopazoBanus. [I03TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peasiu3yeT MPUCYIIHe O01eMy
XUMHUYECKOMY 00pa30BaHUIO KITIOUEBBIEC IICHHOCTH, KOTOPBIE OTPaXKalOT rOCyAapCTBEHHbBIC, OOIIECTBEHHBIC U

HHAWBUAYAJIbHBIC HOTpC6HOCTI/I. OTUM onpeaAcsICTCAa CYIIHOCTb O6IJ.ICI>1 CTpaTeruun 06yquI/15[, BOCIIUTAHHUA U



pasBUTHUA 06yanOLHHXC$[ cpeacTBaMu y‘—IC6HOPO npeaMmera «XUMHUSI».

Wzydenue npenmera: 1) cnocoOCTByeT pean3anuy BOSMOKHOCTEH ISl caMOpa3BUTHS U (pOpMUpOBaHHUS
KYJIBTYPBI IUIHOCTH, €€ 00IIeil 1 GYyHKIIMOHATBHON rPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (opMUpOBaHUE
MBIIUICHUS] ¥ TBOPUYECKUX CIIOCOOHOCTEHN MOAPOCTKOB, HABBIKOB UX CAMOCTOSITEIbHON yueOHOI
NeSITeIIbHOCTH, SKCIICPUMEHTANILHBIX M UCCIIeIOBATEIbCKUX YMEHUH, HEOOXOIMMBIX KaK B MTOBCEIHEBHOM
YKU3HU, TaK U B TPO(ECCHOHATHHON ASSITENFHOCTH; 3) 3HAKOMUT CO CIEIH(YUKON HAyIHOT' O MBIIILIICHHS,

3aKjIaaAbIBA€T OCHOBBI LICJIOCTHOI'O B3rjrsiga Ha €AMHCTBO MPUPOAbI U YCJIOBCKA, ABJISACTCA OTBECTCTBCHHBIM



3TaroM B JOPMHUPOBAHUHU €CTECTBEHHO-HAYYHON IPAMOTHOCTH MOAPOCTKOB; 4) CIIOCOOCTBYET
(GbopMHPOBAHUIO IIEHHOCTHOI'O OTHOILIEHHUS K €CTECTBEHHO-HAaYyYHbIM 3HAHUSAM, K IPUPOJIE, K UETIOBEKY,
BHOCHT CBOM BKJIAJl B 9KOJIOTHYECKOE 00pa30BaHNe IKOJIbHUKOB.

Ha3BanHble HarpaBieHus: B 00y4eHHH XUMHH 00€CIeUnBaIOTCs CIIEeNU(PUKON Colep KaHMsI IPeaMeTa,
KOTOPBIN SIBJISICTCS MEAarorMuecKy alaliTHPOBAaHHBIM OTPaKeHHEM 0a30BOM HAyKU XMMHUH Ha ONpeIesIEHHOM
JTane e€ pa3BUTHI.

Kypc xumun 0CHOBHOM MIKOJIbI OPUEHTUPOBAH Ha OCBOCHHE O0YyHAIOIIMMUCS OCHOB HEOPTaHUYECKOH

XUMUH U HEKOTOPBIX MOHATUN U CBEJIEHUI 00 OTACIBbHBIX 00BEKTaX OPraHUYECKONH XUMUH.

CrpykTypa conepxaHus npeaMera chopMupoBaHa Ha OCHOBE CUCTEMHOI'0 MOJX0/a K €r0 3Y4YEHHUIO.
COI[Cp)KaHI/Ie CKJIaJAbIBA€TCA U3 CUCTCMBbI MOHATUM 0 XUMHYECKOM DJIEMCHTE U BCIICCTBC U CUCTCMbI MMOHSATUMN
0 XuMH4ecKkor peakuuu. O6e 3T CUCTEMBbI CTPYKTYPHO OPraHU30BaHbI MO MPUHIUITY TIOCJIEI0BATEIHHOT O
pa3BUTHUS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEICTABICHUIN Pa3HOI'0 YPOBHSA: aTOMHO -MOJIEKYJISIPHOTO
YYEHHS KaK OCHOBBI BCETO €CTECTBO3HaHUs, ypoBHs [Ieprnonnueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHAa XMMHH, YUCHH O CTPOCHUHU aTOMa U XUMWYECKOH CBA3U, HpCIICTaBHeHI/Iﬁ 00
NIEKTPOIUTHUECKOH TUCCOLMalK BEIIECTB B pacTBOpax. TeopeTuueckue 3HaHus paccMaTpUBAIOTCS Ha
OCHOBE SMIIMPUYECKHU IOJIYYEHHBIX U OCMBICIICHHBIX (JaKTOB, Pa3BUBAIOTCS I1OCIEI0BATEIBLHO OT OJTHOTIO
YPOBHS K IpyrOMY, BBIITOIHSSA (YHKIHUH OOBSICHEHUS U IPOrHO3UPOBAHUS CBONCTB, CTPOCHUS U

BO3MOXKHOCTEH HOPaKTUICCKOI0 MIPpUMCHCHHUA U INOJTYUCHHA U3YyUaCMbIX BCUICCTB.

Taxkas opraHu3anuAa COACPIKaHUA Kypca CHOCOGCTByeT npeacTaBJICHUIO XUMHUYECKOU COCTB.BJ'I)IIOH.[G?I
HaquOﬁ KapTHHbBI MHpPa B JIOTUKE e€ CuCTeMHOM Opupoabl. TeMm caMbIM 00€ecIEYNBAETCS BO3MOKHOCTE
q)OpMI/IpOBaHI/IH y 06yqa10u11/1xcsl HEHHOCTHOT'O OTHOIICHUSA K HAYYHOMY 3HAHUIO U MCTOAAM ITO3HAHUS B
HayK¢e. BaxxHo Takxke 3aMCTHUTDb, YTO OCBOCHHUEC COACPIKAHUA KypCa ITPOUCXOAUT C ITPHUBJIICUCHUECM 3HaHUU U3

paHee U3y4YEeHHBIX KypcoB: «OKpysKarouuii Mup», «buosorus. 5—7 kinaccei» u «Dusuka. 7 Kiaacc».

HEJIU U3YYEHUSA YYEBHOI'O IIPEIMETA «XUMHMA»

K HanpaBieHHIO TEpBOCTENEHHON 3HAYMMOCTH IPU pean3aluu 00pa3oBaTeIbHbIX QyHKINN Mpeamera
«XUMUS» TPAAUIIMOHHO OTHOCAT (pOpMHUpOBaHUE 3HAHUN OCHOB XMMUYECKON HAayKH Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKON IEATEIIBHOCTH YEJIOBEKA U KaK OJJHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHI. 3a7aua NpeaMera COCTOUT B (JOPMUPOBAHUY CHCTEMbl XUMHUECKUX 3HAHUH —
BaKHEHIINX (DaKTOB, MOHATHUN, 3aKOHOB M TEOPETHUECKUX MOJIOKEHUH, TOCTYHBIX 00001IeHu
MHPOBO33PEHUYECKOI0 XapaKTepa, si3blKa HAyKH, 3HAHUM O HayYHBIX METO/1aX N3yYEHHUS BEIIECTB U
XMMHYECKUX PeaKlUii, a Takke B (OPMUPOBAHUU U PA3BUTHHM YMEHUIN U CIIOCOOOB AESTEIBHOCTH,
CBSI3aHHBIX C IUJIAHWPOBAHUEM, HAOJIOICHUEM U MTPOBEACHUEM XHUMHUYECKOI'0 SKCIIEPUMEHTa, COOJII0ICHIEM

TpaBmWI 0€30MTacHOr0 OOpaIeHUs C BEIIeCTBAaMH B IIOBCETHEBHON KU3HHU.

Hapsany ¢ 3TuM 11enu u3ydeHus rnpeaMera B IporpaMMe yTOYHEHBl M CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
IPHOPHUTETOB B CHCTEME OCHOBHOTO 00111ero oopazoBanus. Cerognst B 00pa30BaHHH 0CO00 3HAYUMOM
NpU3HAETCS HANPABICHHOCTh OOYUYCHHS HA Pa3BUTHE U CaMOpa3BUTHE JIUYHOCTH, GOpMHUpPOBaHUE €€
MHTEJUIEKTa U o01mel KyabTypbl. O0ydyeHne YMEHHUIO YUYUTHCS U POJ0JIKaTh CBOE 00pa3oBaHue

CaMOCTOSITEIIFHO CTAHOBUTCS OJHOM M3 BaXHEHIINX (PYHKIUN y4eOHBIX IPEIMETOB.

B cBs31 ¢ 3TUM mpH U3yUEHUHU IIpeIMeTa B OCHOBHOM IIKOJIe JOMUHUPYIOIIee 3HaUCHH e ITPUOOPENTH TaKkue
LEeJH, KaK:

(hopMHupOBaHUE UHTEIUIEKTYaJIbHO PAa3BUTON JTUYHOCTH, TOTOBOM K CaM0O0OOpa30BaHUIO, COTPYAHUYECTBRY,
CaMOCTOSITETILHOMY MPHUHSTHIO PEIIeHUH, ClIOCOOHON aIanTUpPOBaTHCS K OBICTPO MEH SIIOIIKUMCS yCIOBUSAM
JKU3HU;

HaIIpaBJICHHOCTb 06y‘—ICHI/IH Ha CUCTEMAaTH4YCCKOC HpI/IO6IJ_IeHI/Ie ydqaluuxcs K CaMOCTOSITEIbHOMN



MO3HABATEIbHON AEATENbHOCTH, HAYYHBIM METOJaM MO3HaHUsl, POPMHUPYIOLIUM MOTUBAIMIO U Pa3BUTHE
CIIOCOOHOCTEN K XUMHUHU,

oOecredyeHne yCloBHM, ClIOCOOCTBYIOIIUX TPUOOPETEHUIO 00YyUaIOLIMMHUCS OIbITa pa3HOOOpa3HOM
NesITeIIbHOCTH, IO3HAHUS ¥ CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUH ), UMEIOIIHX
YHUBEPCAJIbHOE 3HAUCHUE ISl PA3INYHBIX BUJIOB ACSITEIBHOCTH;

(dbopMupoBaHue yMEHHUI OOBSICHATH U OILIEHUBATH SIBJICHUSI OKPYKAIOIIEro MUpa Ha OCHOBAHUH 3HAHUHN U
OIIbITA, MMOJTYYCHHBIX IIPHU U3YUYCHUU XUMUU,

hopMupoBaHre y 00ydJarOIUXCs TYMaHUCTHISCKUX OTHOIIICHHH, TOHUMAaHUS IICHHOCTH XUMHUYECKUX
3HAHUH JJI51 BRIPAaOOTKHU KOJIOTHYECKH 11eJIeCO00Pa3HOro MOBEACHHS B OBITY M TPYIOBOH JESATEIBHOCTH B
HEJISIX COXPaHEHHUsI CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIbl,

pa3BHUTHE MOTUBAIMH K 00y4EHHIO, CIIOCOOHOCTEI K CAMOKOHTPOJIIO U CAMOBOCITUTAHHUIO HA OCHOBE
YCBOEHHUSI OOIIEYEIOBEUYECKUX [IEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MpOo(UIIsS U HAPaBJIEHHOCTH

JagbHEHIIIero oOy4eHus.



COILEPKXAHHUE YYEBHOI'O IIPEJMETA

BeliecTBO 1 XUMHYeECKas peaKkuus

[Tepuonnueckuii 3akoH. [lepronnueckas cucrema xumudeckux snemeHToB J1. 1. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKHX 3JIEMEHTOB IEPBBIX TPEX MEPUOIOB, Kaus,
KaJbLHsI U UX COEIUHEHUN B COOTBETCTBHUU C MOJIOKEHHEM 3JIeMEeHTOB B Ileproanueckoii cucreme u
CTPOEHHEM UX aTOMOB.

Crpoenue BemiecTsa: BUAb XUMUYECKOHN CBsI3U. THUIIBI KPUCTAJUIMY €CKUX PELIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT TUIIA KPUCTALUIMYECKOW PEIIETKN U BUJA XUMUYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIJIaTypa HEOPraHUYEeCKUX BellecTB (MeXIyHapOIHasl M TPUBUAIBHAS).
XUMHUUYECKHUE CBOMCTBA BELIECTB, OTHOCIIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHMYECKUX COEAUHEHU,
reHeTHYecKasi CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccuduxkarys XUMHY €CKUX peakni 10 Pa3IMYyHbIM pU3HaKaM (110 YHCIy U COCTaBy YYaCTBYIOIIMX B
peaKMy BEIIECTB, MO TEIIOBOMY (PG EKTy, 10 U3MEHEHHUIO CTENeHEeH OKUCIICHHS XUMUYECKUX 3JIEMEHTOB,
10 00PaTUMOCTH, 10 YYACTUIO KaTaIH3aTopa). DK30- U IHAOTEPMHUECKHE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUS.

[TonsaTue o ckopocTn xuMHUeckoi peakiuu. [loHsiTue 06 0OpaTUMBIX U1 HEOOPATUMBIX XUMUYECKUX
peakuusax. [IoHATHE 0 TOMOr€HHBIX U F€TepOreHHbIX peakuusax. [IoHsTHe 0 XUMHYECKOM pPaBHOBECHUHU.
@aKTOpBI, BIUSIOMINE HA CKOPOCTh XUMUYECKON PEAKLUU U MOJ0KEHNE XMMUYECKOI'0 paBHOBECHU L.

OKHCIHUTENHHO-BOCCTAHOBUTENIBHBIE PEAKIINHU, HJIEKTPOHHBIN OalaHC OKUCITUTENHHO -BOCCTAHOBUTEIHHOMN
peakuuu. CocTaBlieHUE ypaBHEHUN OKHUCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIU C UCIOJIB30BAHUEM METOAA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIMTUUECKON AU CCOUUAIMU. DIEKTPOJIUTHI U HE- dJEKTPOIUThl. KaTnOHbI, aHHOHBI.
MexaHu3M AucCOLMAlMU BELIECTB C Pa3IMYHBIMU BUJAMU XUMHYECKON CBsI3U. CTENeHb 1M CCOLMalUU.
CunpHble U ciialbble 3J1eKTPOJIUTHI.

Peakniuu nonHoro oOMeHa. Y ClIOBHUS MPOTEKaHMs PeakIMii HOHHOTO 0OMEHa, TOJTHBIE U COKPAIIEHHBIE
VMOHHBIE YpaBHEHUs peakuuii. CBOICTBA KUCIOT, OCHOBAaHUH U COJICH B CBETE IPEICTaBICHNN 00
ANEKTPOJIUTHYECKOHN aucconuanuu. KauecTBeHHbIE peakiui Ha HOHBL. [ToHATHE O THApOIU3e CONeH.

XUMHYECKUH SKCIIEPUMEHT: 03HAKOMJIEHUE C MOJEIAMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJIOB U HeMeTa/uioB (rpadura u anMasa), CII0KHBIX BemecTB (XJIopuia HaTpusi);
WCCIIEIOBaHUE 3aBUCHMOCTH CKOPOCTH XUMUYECKON PEaKIuu OT BO3ICHCTBUS Pa3IMUHBIX (DaKTOPOB,;
HCCIIEIOBAHUE 3JIEKTPOIPOBOAHOCTH PacTBOPOB BELIECTB, MIpOLEcca IUCCOLUHALMU KUCIIOT, LEJI0OYENd U COJei
(BO3MOYKHO HMCIOJIb30BaHKIE BHICOMATEPHATIOB); MPOBEJACHHUE OIBITOB, HILUTFOCTPUPYIOIINX MPU3HAKA
NPOTEKaHUs peakiuii HOoHHOro ooMeHa (00pa3oBaHKe 0cajKa, BbIJCICHUE ra3a, 00pa30BaHKe BOJIbI); OIMBITOB,
WO CTPUPYIOIINX MPUMEPhI OKHCIUTEIIbHO-BOCCTAHOBUTEIBbHBIX peakiuil (TOpeHne, peakiiuu pa3ioKeHusl,
COCTMHEHHS); pACIIO3HABAHNE HEOPTaHMYECKUX BEIIECTB C MOMOIIBIO0 KAYECTBEHHBIX PEAKIINi Ha NOHBI,

peUICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4.
HeMmeTanabl 1 MX COeAUHEHUS

OO6u1as xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE€ CTETIEHH OKUCICHUS.
Crpoenue u pu3nyecknue CBOMCTBA MPOCTHIX BEIIECTB — raJIOreHOB. XMMUUECKUE CBOMCTBA Ha IpUMeEpe
xJtopa (B3auMOJICHCTBHE C METAIUIaMH, HEMeTallUIaMH, IeJogamu). Xi1opoBogopo. ComsHas KUCIIOTa,
XUMHUYECKHE CBOMCTBA, MOJIyueHue, NpuMeHenue. [leficTBre Xjiopa U XJ0pOBOI0OpOJa Ha OPraHu3M
yesioBeKka. BackHelme X10puapl 1 ©X HAXO0XKIEHUE B IPUPO/IE.

O6mas xapakTepuctuka 351eMeHTOB VIA-rpymnmbsl. OCOGEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE CTEIICHH

OKHCJICHUA.



Crpoenue u pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEPbl. AJUIOTPOIHbIE MOAN (PUKALII
KHCJIOpOJIa U cepbl. XUMHUUECKHE CBOMCTBA cepbl. CepoBOOPO/I, CTPOCHHE, (PU3UUECKUE U XUMUYECKHE
cBoiicTBa. OKCHUIBI Cephl KaK MPEJICTaBUTENIN KHUCIOTHBIX OKCHI0B. CepHasi KUCI0Ta, (U3NUECKHE U
XHUMHUYECKUE CBOMCTBA (00IIMe KaK MPEeICTaBUTEIIS KJacca KHCIOT U Crelu(uueckne). XuMUISCKUe
peaxkiunH, JIeKallre B OCHOBE MPOMBIILIEHHOT 0 crioco0a rnojgydeHus: cepHoit kucinotel. [Ipumenenne. Conu
CEpHOU KMCIIOThI, KAYECTBEHHAS peakius Ha cyibdar-uoH. HaxoxkneHune cepsl v €€ COCTMHCHUH B IPUPOJIC.
XUMHYECKOE 3arpsi3HEHUE OKPY KAIOIIEH Cpebl COETMHEHUSAMU Cephl (KUCIOTHBIE T0XKIH, 3arpsi3HEHU e
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHS.

OOmmast xapakteprucTrka 3JieMeHTOB VA-rpynnbl. OcCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC CTEIICHH
OKHCJICHHSI.

A30T, pacripocTpaHeHue B mpupoje, Gpu3ndeckue U XuMudeckue coiicta. KpyroBopor asora B mpupoe.
AMMMaK, ero punyeckre 1 XMMUYeCcKre CBOMCTBA, MoJiydeHue U npuMenenue. Cojiu aMMOHHMS, UX
bu3nyecKkue U XMMHUYECKHUE CBOMCTBA, TpuMeHeHne. KauecTBeHHasi peakius Ha HOHbl aMMOHHUS. A30THast
KHCJIOTA, e€ MoJy4eHue, PU3NIecKre U XUMUISCKUEe CBOMCTBA (00IIUe KaK MPEACTABUTENS KJlacca KHUCIOT U
crieri pruueckue). Micrnonb30BaHne HUTPATOB U COJIEH aMMOHUS B KA4€CTBE MUHEPAJIbHBIX YI00PEHHIA.
XUMHYECKOE 3arps3HEHNE OKPY KAIOIIEH cpebl COeTMHEHUSIMH a30Ta (KUCJIOTHBIE JOXK/IH, 3arpsI3HEeHIE
BO3/yXa, IOYBHI H BOJOEMOB).

docdop, ammorpornHbie Mogudpukanuu dpocdopa, pusndeckue u Xumudeckue coictra. OKcunu
dochopa(V) u hocdopuast kucinora, GpU3NIECKHE U XUMUUICSCKIE CBONCTRA, mojiyueHue. M cmonb30Banne
¢dochaToB B kKauecTBE MUHEPAJIBHBIX YIOOPCHUH.

O6m1as xapakrepuctuka 371eMeHToB |VA-rpynmsl. OcoGEHHOCTH CTPOSHHUS aTOMOB, XapaKTEPHBIE CTEIECHU
OKHCJICHHUS.

VYriepos, anoTponHeie MOIU (PUKAIIUH, paclIpOCTpaHEHUE B TPUPOE, GU3NYECKHE U XUMUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriepoaa B nmpupone. OKcuibl yrieposaa, ux Gu3nueckue 1 XuMHUIecKre
CBOMCTBA, ICWCTBUE HA KUBBIC OPTaHU3MBI, IOTYYCHUE U TPUMEHEHHE. DKOJIOTHIECKHIE ITPOOITIEMBI,
cBsizaHHbIe ¢ okcuaoM yraepoaa(lV); runoresa rmo0aabHOr0 NOTEIJICHUS KIIMMATa; MAaPHUKOBBIN 3P eKT.
VYronbHas KUCIIOTa U €€ CoNH, NX (PU3NUECKNe U XUMUUYECKIE CBOMCTBA, ITOJIydYeHHE U IPUMEHEHHE.
KadectBennas peakius Ha kapOoHAT-MOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIJICHHOCTH M CEJIbCKOM XO3SHCTBE.

[TepBoHaUanbHBIC TOHATHSI 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHHSIX yriepoa (MeTaH, 9TaH,
STHJICH, alleTUJICH, 3TaHOJI, TJUIEPUH, YKCYCHast KUCIIoTa). X cocrtaB u xumudeckoe crpoenue. [Tousitue o
OMOJIOrMYECKU BaXKHBIX BELIECTBAX: XKUpaX, OesIKax, yrieBoJgax — U UX POJIU B )KM3HU YEJIOBEKA.
MarepuaiibHOE €TUHCTBO OPTaHMYECKUX U HEOPTaHUIECKUX COSTMHEHU.

Kpemnuii, ero pusznueckre n XUMHUECKHE CBOMCTBA, TTOTydeHrne u mpuMeHenne. CoeIMHEeHUsT KPEMHUS B
npupoje. O6ume npencrasienus 06 okcuae kpemuus(lV) u kpemuneBoit kuciaore. CHIMKATHI, UX
WCITOJIb30BaHUE B OBITY, MEIHMIIMHE, IPOMBIIIIIEHHOCTH. BakHEeHIIIne CTpOUTEIbHBIC MaTeprUaJIbl. KepamMuKa,
CTEKJIO, IIEMEHT, O0€TOH, jkene300eToH. [1pobeMpl 6€301MacHOr0 UCITOIB30BAHUS CTPOUTEIBLHBIX MaTEPHUATIOB
B ITOBCEIHEBHOM KU3HMU.

XUMUYECKUN IKCIIEPUMEHT: H3y4deHne o0pa3iioB HEOPraHNYECKNX BEIIECTB, CBOMCTB COJISTH O KUCIIOTHI,
MPOBEICHNE KAUECTBEHHBIX PEAKIINA Ha XJIOPUI-MOHBI M HAOFOeHNE TPU3HAKOB X MPOTEKAHUST; OTIBITHI,
oTpakarole GU3NIECKIe U XUMUYSCKUE CBONCTBA raJIOTEHOB U MX COSTUHEHHI (BO3MOKHO M CIOIb30BAHHE
BHJICOMAaTEePHAIIOB); O3HAKOMJICHHE ¢ 00pa3aMy XJIOPHIOB (TaJIoT €eHUI0B); O3HAKOMJICHHE ¢ 00pa3amMu
Cephl U e€ CoeIMHECHUSIMU (BO3MOXHO MCIOJF30BaHUE BHIEOMATEPHAIOB); HAOIIOIEHUE ITpoliecca
0o0yrIMBaHMs caxapa Moj AeHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI; U3yYEeHUE XUMUYECKUX
CBOMCTB pa30aBIICHHON CEpHOW KUCJIOTHI, TPOBEICHNE KAYeCTBEHHON peaKIuu Ha CyiIb(}aT-noH u

HaOJII0/IeHre TTprU3HaKa e€ MPOTEeKaH!s; 03HAKOMJICHHE ¢ (U3HIECKIMH CBOMCTBAMU a30Ta, ¢pocdopa u ux



coefHEeHUM (BO3MOXKHO UCIOJIB30BaHUE BUCOMATEPUATIOB), o0Opa3iamMu a30THbIX U (ochOopHBIX
yA0OpeHuii; mojlydeHue, cooupaHue, paco3HaBaHue U U3yYeHHEe CBOMCTB aMMHaKa; MPOBE/ICHUE
KauyeCTBEHHBIX PEaKlIUi Ha MOH aMMOHHMS U pocdaT-NOH U N3yUdEHHE TPU3HAKOB UX MTPOTEKaHUS,
B3aMMO/ICH CTBU € KOHIICH TPHPOBAHHON a30THON KHUCIOTHI C ME/IbIO (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB); H3yUEHHE MOJIENIel KPUCTAIUTMYECKUX PEHIETOK anMasa, rpadura, QyuiepeHa;
03HAKOMJIEHHE C MPOIIECCOM aJICOPOIIMN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MPOTHBOTA3a; MOJy4YeHHE, COOUpaHUe, paclio3HaBaHUE U U3YUE€HHUE CBOIMCTB YIJIEKUCIIOTO ras3a; IpoBeAeHue
KaueCTBEHHBIX peaKInii Ha KapOOHAT- U CHJIMKAT-UOHBI U U3y4YEeHHE MPU3HAKOB UX MPOTEKAHMUS,
03HAaKOMJIEHUE € IPOIYKIMEN CUIMKATHON MPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 10 TEME

«Ba)kHen1me HeMeTalIbl U UX COSIUHECHUSY.
MeTaajasl 1 UX COeTMHEHHUS

OO6mras XxapakTepuCTUKa XUMUYECKUX DJIEMEHTOB — METaJIJIOB HA OCHOBAHHMH MX MOJI0KEHUS B
Ilepuonnueckoii cucreme xuMuieckux anemeHToB . . Menneneesa u crpoenust aromoB. CTpoeHue
MeTajIoB. MeTtajinueckast CBA3b U METAIIMYECKasi KpUCTAUNIMYECKasl peléTka. DIeKTPOXUMUYECKUH Psij
HaIpspKeHU MetaisioB. dusnyeckue 1 XUMHUUECKHE cBOMcTBa MeTaiioB. OO1e criocoOb! MOTYYeHHs
MeTassIoB. [IOHATHE O KOPPO3UHU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CIuiaBsl (CTalb,
YYT'YH, TIOPATIOMHHHA, OpPOH32) U UX IPUMEHEHHE B OBITY W IPOMBIIIIJICHHOCTH.

Illenounsie MeTasuibl: nojioxkenue B [lepuonuueckoit cucreme xuMudeckux 3memMeHToB J1. 1. MeHnneneesa,
CTPOCHHE WX ATOMOB; HaxOXIeHUE B mpupoze. Dusndeckre U XUMUIECKHE CBOMCTBa (Ha IpUMepe HATPHUS U
Kanus ). OKCUABI M THAPOKCUJIBI HATPUS U Kaius. [IpuMeHeHune menoyHbIX MeTauIoB U X COCTUHEHU.

[IlennoyHO3€eMeNnbHBIE METAUIBl MATHUM U KaJdbLMi: ookeHue B [lepuoanueckoil cucteme XMMUY €CKUX
anemeHToB /. 1. MeHeneeBa; cTpo€HUE UX ATOMOB; HaX0XAeHue B Ipupoje. Pu3ndecKkue 1 XUMHYECKUE
CBOWCTBA MarHus U Kajblus. Baxkueiime coequHeHust Kanbius (OKCHI, THAPOKCHI, COH). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ yCTpaHEHUs.

Amomunnii: nonoxenue B [lepuonnueckoil cucremMe xuMmuueckux aemeHToB /1. 1. Menneneesa;
CTpPOCHHE aTOMa, HaxoXKaeHue B mpupoae. dusnueckne 1 XMMUYECKNe CBOMCTBA aTIOMUHUSA. AMGOTEpHBIE
CBOMCTBA OKCHJA U TUAPOKCUA ATFOMUHUS.

Kenezo: monoxenue B Ilepuoanueckoi cucreMe XuMu4eckux 3neMeHToB . . Menneneesa; ctpoeHue
aTroMa; HaxoXkJeHue B npupoae. Pusnyeckue U XMMUUECKUE CBOMCTBA keje3a. OKCUIbl, TUAPOKCUIBI U COJIU
xenesa(ll) u sxenesa(lll), ux cocras, CBOWCTBA U MOTydEHUE.

XVWMHYECKUN IKCIIEPUMEHT. O3HAKOMJICHHE ¢ 00pa3iaMyi METAJIOB U CIUIABOB, X (PU3UIECKUMU
CBOWCTBaMH; U3yYCHUE PE3YIbTATOB KOPPO3UH METAIIIOB (BO3MOXHO UCIIOJIB30BAHUE BHIEOMATEPHATIOB),
0COOEHHOCTEH B3aMMOCHCTBHS OKCUIA KaJIbIIHsI K HATPUS C BOJIOH (BO3MOXKHO UCIIOIH30BaHHE
BHJICOMATEPHUAJIOB); UCCIICOBAaHUE CBOMCTB KECTKOM BOJIBI; MIPOIIECcCa TOPEHUS XKelie3a B KUCIOPOJIe
(BO3MOKHO HCIIOJIB30BAHKUE BUCOMATEPHUAIIOB); IPU3HAKOB MPOTEKAHHS KAYECTBEHHBIX PEaKIUi Ha HOHBI
(MarHus, Kanblus, aIlOMUHUS, [HHKA, xkene3a(ll) u xenesa(lll), memu(ll)); nHabnronenue u onucanue
MPOIECCOB OKpAIlIMBaHUsI TUTAMEHH HOHAMHU HATPUS, KIS U KaJabIus (BO3MOXHO HUCITOIb30BaHUE
BUJICOMATEPUAIIOB); HCCIIEI0BaHNE aM(POTEPHBIX CBONCTB TUAPOKCUIA ATFOMUHUS M TUAPOKCH/IA [IMHKA,;

pelieHne SKCIePUMEHTANIbHBIX 33/1a4 10 TeMe « BaxkHelme MeTaibl M UX COeIMHEHUS.
Xumus ¥ OKpysKaouias cpeaa

HoBbie MaTepuainbl U TexHOMOTMU. BeniecTBa 1 MaTepualibl B MOBCEIHEBHOM KU3HU YellOBeKa. XUMUS U
310poBhe. be3onacHoe NCTob30BaHME BEIIECTB M XUMHUYECKUX peakmuii B ObITy. [IepBas moMonts mpu
XUMHYECKUX 03KOTaxX M oTpaBlieHUusX. OCHOBBI 3KOJIOTMUYECKON IPaMOTHOCTH. XUMHYECKOE 3arps3HeHU e
OKpy»karolnei cpeasl (mpeaenbHast qomycrumast KonienTpanus setiects — [1JIK). Pons xumuu B perieHun

9KOJIOTHYECKUX TTPOOIIEM.



[TpupoHBIE UCTOYHHUKH YTIIEBOAOPOAOB (YroJb, IPUPOIHBIN Ta3, HeTH), IPOAYKTHI HX IepepabOTKH, UX
POJIb B OBITY M HPOMBIIIJIEHHOCTH.
XUMHYCCKUH IKCIIEPUMEHT: H3y4eHHe 00pa3lioB MaTepHaioB (CTEKJIO, CIIABBI METAJIIOB, ITOJIMMEPHBIC

MaTepua’bl).
MesxknpeaMeTHbIE CBA3H

Peanuzanust MexxnpeAMETHBIX CBsI3€i IIPU U3YyUEHUU XUMUU B 9 Kilacce OCyIIECTBIISIETCS Yepe3
HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX OHATUHN, TaK U MOHITHH, SIBJISIFOLIUXCSI CUCTEMHBIMU TSI
OTJeNIbHBIX IPEIMETOB €CTECTBEHHO-HAYyYHOr 0 KA. Peanu3anus MeXIIpeIMETHBIX CBA3€ll Npu U3ydeHun
XUMHU B 9 KJlacce OCYLIECTBIISIETCS Uepe3 UCI0JIb30BAHKME KaK OOLMX €CTECTBEHHO-HAaYUHBIX IOHATUMH, TaK U
HOHSTHUH, SIBJISAIOLUIUXCS CUCTEMHBIMU JUIs1 OTAEJIBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO111e ecTeCTBEHHO-HAY4HbIE IOHATUA. HAy4HbIH (aKT, runoresa, 3aKOH, TEOPHsl, AaHAJIU3, CUHTE3,
KJaccu pUKaIys, NepuoINIHOCTh, HAOIIOJCHHUE, SKCIIEPUMEHT, MOJICIUPOBAHHE, U3MEPEHUE, MOJIEb,
sBJIEHU €, TAPHUKOBBIA 3PP EeKT, TEXHOJIOTUsl, MaTepHaIbl.

®dusuka: Matepus, aToM, 3JIE€KTPOH, IPOTOH, HEUTPOH, NOH, HYKJINU], U30TOIbl, PAIUOAKTUBHOCTD,
MOJIEKYJIa, 3JEKTPUIECKUil 3apsl, IPOBOJIHUKH, TOITYIPOBOIHUKH, TUIIEKTPUKH, (POTORIEMEHT, BELIECTBO,
TeJ10, 00BEM, arperaTHOE COCTOSIHME BEIIECTBa, I'a3, pAaCTBOP, PACTBOPUMOCTb, KPHUCTAJUINYECKas pEeLIETKa,
CIUIaBBbl, (PU3MUECKUE BEIMUUHBI, €IMHULIBI U3MEPEHUS, KOCMUYECKOEe IPOCTPAHCTBO, IJIaHEThI, 3BE3/IBI,
CoumHie.

Buonorus: porocunres, npixanue, 6uocdepa, sKocucreMa, MUHEpalIbHbIE YA00pEHUS, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTBHI, IUTaTeJIbHbIE BELIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPasIbl, TOPHbIE TOPO/IbI, T0JE3HbIE UCKONAaeMBbI€, TOIUIUBO,
BOJIHBIE PECYPCHI.



INJIAHUPY EMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI

I/I3y‘-I€HI/Ie xuMuH B 9 Kitacce HanpaBJICHO Ha TOCTHXXCHHE 06yanOHIHMHCH JIMYHOCTHBIX, METAIIPCIMCTHBIX

Y TIPEIMETHBIX Pe3yJIbTaTOB OCBOEHHUS Y4eOHOTO MpeaMera.

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pe3yIbTaThl OCBOEHUS PO PaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus JOCTUTAIOTCS B XO€
00y4eHHsI XUMUU B €IUHCTBE y4eOHOM U BOCIIMTATEIbHON esaTenbHOCTH Opranu3anuu B COOTBETCTBHH C
TpaaAuIIMOHHBIMHA pOCCHﬁCKHMH COLMOKYJIbTYPHBIMHU U AYXOBHO-HPAaBCTBCHHBIMU HCHHOCTAMU, IPHUHATBIMU
B 0011eCTBE IpaBUJIaMH M HOpMaMU MOBEEHHUS M CIIOCOOCTBYIOT IPOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS
Y CollMau3aiuu o0yJarommxcs.

JInyHoCTHBIE pe3yIbTaThl OTPAXKaOT CHOPMUPOBAHHOCTh, B TOM YHCJIE B YACTH:

IIaTpuoTHYeCKOro BOCIUTAHUS

1) HEHHOCTHOTO OTHOILICHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY HACJIEIHIO,
MMOHUMAaHMS 3HAYCHHSI XUMUYECKOM HaYKH B )KU3HU COBPEMEHHOTO 00IIeCTBa, CHOCOOHOCTH BIAJETh
JIOCTOBEPHOW MH(pOpMAIUEl 0 MePEeIOBBIX JOCTHKEHUAX U OTKPBITHUSX MUPOBON U OTEYECTBEHHON XHUMHH,

3aMHTCPCCOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOﬁCTBe MUpa u 06H_IGCTBa;

I'pazknanckoro BocnuTaHus

2) IpeCTaBICHHS O COLMABHBIX HOpMaXx U MpaBHIaX MEXIMYHOCTHBIX OTHOLICHUH B KOJUICKTHBE,
KOMMYHUKATHBHOI KOMIIETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM, Y4eOHO -MCCIIe0BATENbCKON, TBOPUECKON U
JIpYTUX BUJIAX EATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPa3HOIl COBMECTHON J1€ATEIbHOCTH P BBINOJIHEHUU
y4€OHBIX, IO3HABATEIIbHBIX 33/1a4, BBIIOJIHEHUN XUMHUYECKUX IKCIIEPUMEHTOB, CO3JaHUHU YUYEOHBIX IIPOEKTOB,
CTPEMJIEHUS K B3aUMOIIOHMMAaHUIO U B3aUMOIIOMOIIM B IIPOLIECCE ITON y4eOHOH N€ATEIbHOCTH; TOTOBHOCTH
OLICHMBATh CBOE MTOBEICHUE U IIOCTYNKN CBOMX TOBAPHILEH C MO3ULIMHA HPABCTBEHHBIX U IIPABOBBIX HOPM €

y‘-IéTOM OCO3HaHUA HOCJ'I@I[CTBI/Iﬁ IIOCTYIIKOB,

IleHHOCTH HAYYHOI'0 NO3HAHUSA

3) MHPOBO33PEHYECKUX MPEACTABICHHN O BEIIECTBE M XUMHUUECKON PEaKIINK, COOTBETCTBYIOIIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABIISIOLIUX OCHOBY I IOHMMAHUSI CYLIIHOCTH HAy4YHOM
KapTHUHBI MUPA; MPEICTaBICHNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPHUPOIBI, B3AHMOCBS3IX
YeJIOBEKa C MPUPOAHOM CpPeoid, O POJIM XMMHH B MTO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

4) no3HaBaTEeIbHBIX MOTHBOB, HAMPABJICHHBIX HA MOJYYEHUE HOBBIX 3HAHUH 110 XUMHUHU, HEOOXOAUMBIX JJIs
00BbsCHEHUs HaOII01aeMBbIX MPOLIECCOB U SIBJICHUH;

5) no3uaBarenbHOU, HHPOPMAIIMOHHON U YUTATEIBCKON KyJIbTYPhl, B TOM YUCJIC HABHIKOB
CaMOCTOSITENIbHOM pabOThl C y4EOHBIMU TEKCTaMH, CIIPAaBOYHOMN JUTEPATYypPOM, TOCTY THBIMH TEXHUYECKUMH
cpencTBaMu HH()OPMAIIMOHHBIX TEXHOJIOTHH;

6) uHTEepeca K OOYUCHUIO U TO3HAHUIO, JTI0003HATEILHOCTH, TOTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOEKTHON U MCCIIEN0BATEIbCKON AEATEIbHOCTH, K OCO3HAHHOMY BBIOODY

HAIPaBJICHHOCTH U YPOBHS 00y4YEeHUS B AAJIbHEUIIIEM;

dopmMupoBaHus KYJbTYPHI 310POBbsI

7) oco3HaHHS [IEHHOCTH )KU3HH, OTBETCTBEHHOT'O OTHOIIICHHS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha
3I0pOBBIN 00pa3 KU3HH, OCO3HAHUS MTOCICICTBUN U HEMIPUSITHS BPEIHBIX MPUBbIUEK (YIOTpeOIeHus
AJIKOT0JIsI, HAPKOTHUKOB, KYPEHHS), HCOOXOIUMOCTH COOJIIOICHHUS MPaBUJI O€30MaCHOCTH P OOpAIEHUH C

XUMHUYCCKUMHU BCIICCTBaAaMH B 6BITy u peanLHoﬁ JKU3HU,

TpyaoBoro BoCiuTaHus
8) uHTepeca K MPaKTHYEeCKOMY M3YYCHHUIO MPodeccuii U Tpyia PasinaHOro POja, yBOKEHUE K TPYIY U



pe3ylibTaTaM TPYJOBOH JEATEIFHOCTH, B TOM YHCIIC HA OCHOBE MIPUMEHEHUS IIPEIMETHBIX 3HAHUN 110 XHMHH,
OCO3HAHHOT'0 BHIOOpA MHANBUYAIBHON TPACKTOPUHU MPOOJDKEHUSI 00pa30BaHUs ¢ YY4ETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB M TOTPEOHOCTEH; yCIEITHOM
po(eCCHOHAIBHOM IEATEIPHOCTH H Pa3BUTUSI HEOOXOAMMBIX YMEHHI; TOTOBHOCTb aJallTUPOBATHCS B

npogeccuoHaIbHON Cpee;

IKOJI0rMYeCKOro BOCIIUTAHUS

9) 5KOJIOTHYECKH 1IETIECOO00PA3HOr0 OTHOIIEHHS K IIPUPOE KAK HCTOYHUKY JKU3HU Ha 3eMile, OCHOBE e
CYLIECTBOBAHUS, IOHUMaHUsI LIEHHOCTH 3/10pOBOr0 U 0€30MacHOro oopasa »KU3HU, OTBETCTBEHHOTO
OTHOULIEHUS K COOCTBEHHOMY (PU3MYECKOMY U IICUXUYECKOMY 3/10POBbIO, OCO3HAHUS LICHHOCTU COOJIIOICHHUS
paBui1 6€30I1aCHOr O OBEACHMS NIPU paboTe ¢ BELIECTBAMU, a TAK)XKE B CUTYALMIX, YTPOKAIOIIUX 3J0POBbIO
¥ JKU3HMU JIIOJICH;

10) ciocoOHOCTH NPUMEHSATh 3HAHHSI, OJY4aeMbIe IIPU U3YyYCHUU XUMUH, JJIs1 PEIICHHs 3a]1a4, CBSI3aHHBIX
C OKpY’Karollel NPUPOAHOM CPEeIOM, IOBBIIIEHUS YPOBHSI DKOJIOIMYECKON KYJIBTYPbI, OCO3HAHHUS
1J100aIbHOT0 XapakTepa SKOJIOTMYECKUX IPOOJIeM U IyTell UX peleHns IOCPEACTBOM METO0B XUMHUH;

11) 5K0JOrUYEeCcKOro MbIIIJICHHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B [T03HABATEIBHOM, KOMMYHUKATUBHOMN H

COLIMAJIbHON IPAaKTHKE.

METANPEAMETHBIE PE3YJIBTATDI

B cocraBe meTanpeaAMETHBIX pe3yIbTaTOB BBIIEIAIOT 3HAUMMbIE [UIsl JOPMUPOBAHUS MUPOBO33pEHUS
o0IIeHayYHbIC TTOHSATHS (3aKOH, TEOPHs, IIPUHIIMII, TUIIOTEe3a, PaKT, CHCTEMa, IPOIIECC, SKCIEPUMEHT U IP.),
KOTOPBIE HCIIOIb3YIOTCS B €CTECTBEHHO-HAyUHBIX Y4€OHBIX IPeIMeTaX U MO3BOJISAIOT HA OCHOBE 3HaHUN U3
3THX MpeAMETOB (GOPMUPOBATH IPEICTABICHUE O 11€JIOCTHONW HayYHON KapTUHE MUDPA, U YHUBEpCAJIbHbIE
yueOHbIe AeiicTBHs (MT03HABATE/IbHbIC, KOMMYHUKATHBHBIC, PETYSITUBHBIC), KOTOPbIE 00CCIICUNBAIOT
dbopMHpOBaHNE TOTOBHOCTH K CAMOCTOSITE/IbHOMY IUTAHHPOBAHUIO U OCYIIIECTBICHUIO Y4eOHOM
JEATEbHOCTH.

MertanpenMeTHbIe pe3yJIbTaThl OCBOEHUSI 00pa30BaTENbHON IPOrPAMMBI [0 XMMHUH OTPAXKAIOT OBJIAJICHUE

YHUBEPCAJIbHBIMUA ITO3HABATCIbHbBIMU HGfICTBI/IHMI/I, B TOM 4YHCIJIC:

Ba3oBbIMH JIOTHYeCKMMHU AeHCTBUAMH

1) yMeHHEeM UCIIO0b30BATh MPUEMBI JIOTHYECKOTO MBILIUICHHSI TPH OCBOSHUH 3HAHUIL: PACKPBIBATH CMBICI
XUMHUYECKUX MOHATHH (BBIIEISATh MX XapaKTEPHbIC IPU3HAKHU, YCTAHABIMBATH B3AHMOCBSI3b C IPYTUMH
HOHSTHSMH), UCTIOJIb30BATh MOHSITHUS JJIs1 OOBSCHEHUS OTACIBHBIX (DAaKTOB U SIBIICHUI; BBIOMPATh OCHOBAHUS
Y KPUTEPUH I KJIAaCCU(PHUKAINN XMMHYECKUX BEIIECTB M XUMUYECKUX PEaKIINil; yCTaHABIMBATh MPUYUHHO-
CIIEZICTBEHHBIE CBSI3M MEXIy 00bEKTaMU M3y4EHUs; CTPOUTH JIOI'HY €CKHE pacCyaeHHs (MHIYKTHBHEIE,
JeNyKTUBHBIE, 10 AHAJIOTMH); JI€JaTh BBIBOJIbI U 3aKJIFOUEHUS;

2) yMeHHUEM MPUMEHSATH B IIPOIIecce ITO3HAHUS MOHATHS (IpeIMEeTHBIC K MeTalpeMeTHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIONIB3yEMbI€ B XHMHH, IIPE0OPa30BBIBATH IIMPOKO MPUMEHSIEMBIE B
XMMHUH MOJICJIbHBIC IPEICTABICHUS — XUMHYECKHUil 3HaK (CHMBOJI JIEMEHTa), XUMHUUecKas GopMyIia 1
YpaBHEHHE XUMHUYECKON Peakuy — MPHU PEIIeHUH yaeOHO-TI03HABATEIbHBIX 33/1a4; C YUYETOM 3THUX
MOJIETIbHBIX MIPEICTaBICHUH BBISBIATH U XapaKTePHU30BATh CYIIECTBEHHBIC IPU3HAKU U3y9aeMbIX 00HEKTOB
— XMMHUYECKUX BELIECTB U XUMHUECKUX PEaKLUii; BBIABIISTH OOIIME 3aKOHOMEPHOCTH, IPUUUHHO -
CIIEICTBEHHBIE CBS3U U NIPOTUBOPEYHNS B U3Y4aE€MBbIX IPOLIECCAX U SABIECHUAX; IPEIaraTb KPUTEPHUH IS
BBISIBJIGHUS 3TUX 3aKOHOMEPHOCTEH U IPOTUBOPEUHI{; CAMOCTOSATENIBHO BBIOUPATH CIIOCO0 pelleHUs yueOHOM
3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHUS, BHIOUPATh HAMOO0JIee MOIXOMALINN ¢ YIETOM

CaMOCTOATCIIBHO BBIJICIICHHBIX KpI/ITCpI/ICB);

Ba3oBBIMH HcCIeI0BATEILCKUMHY AeHCTBHAMHA



3) yMEHHUEM HCITONIb30BaTh ITOCTABIIEHHBIC BOIIPOCH! B KAYECTBE MHCTPYMEHTA MTO3HAHHUS, a TAKKE B
KaueCcTBE OCHOBBI JJ1s1 (HOPMHUPOBAHUS TUIIOTE3BI 110 TPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYXKIECHUIM;

4) nproOpeTeHne OMbITA M0 TUIAHUPOBAHUIO, OPraHU3AINH U MPOBEACHUIO YUSHUYSCKUX IKCIIEPUMEHTOB!
yMeHue HaOJIr01aTh 3a X0JI0M IIPOLlecca, CaMOCTOSITENIbHO IIPOrHO3UPOBATh €0 pe3yibTaT, GOpMyIMpPOBaTh
0000111eHNs 1 BBIBOBI IO pe3yJIbTaTaM MPOBEIEHHOTO OMBITA, UCCIEAOBAHUS, COCTABISTh OTUET O

MpojeNaHHoM pabore;

Paboroii ¢ unpopmanuei

5) yMeHHEeM BBIOUpaTh, aHAIM3UPOBATH M HHTEPIIPETUPOBATH HHPOPMAIHIO Pa3Ind HBIX BUIOB U GOpM
[PEACTABICHUS, TOIYyIaEMYIO M3 Pa3HBIX HCTOUHUKOB (HAYYHO-IIOMYJISIPHAS JINTEPATYPA XUMUYECKOTO
COZIepIKaHus, CIPaBOYHbIE TOCOOUs, pecypchl HTEpHETa); KPUTUYSCKHU OLEHUBATH MPOTUBOPECUUBYIO
HEJOCTOBEPHYIO HHPOPMAITHIO;

6) yMeHHeM MMPUMEHSTH pa3INIHbIE METOIBI U 3aIIPOCHI IIPH MOKCKE B 0TOOpe HHpopMauu u
COOTBCTCTBYIOIIUX JJaHHBIX, HCO6XOILHMI)IX JJIS1 BBITIOJTHCHU A yqe6Hbe 1 MTO3HABATCIIbHBIX 3aJa4 OIIpe -
JEJIEHHOr0 TUIIA; MpHOOpeTeHue OMbITa B 00aCTH MCIIOIb30BaHMS UH(OPMAIIMOHHO -KOMMYHHUKATUBHBIX
TCXHOHOFHﬁ, OBJIaICHUC Ky.]'[I:TypOﬁ AKTHBHOI'O MCIIOJIB30BAHUS PA3JIMYHBIX ITOUCKOBBIX CUCTEM;
CaMOCTOSITENILHO BBIOMPATh ONITUMAJIbHYIO (pOpMy MpecTaBiIeHus: HH()OpMaluy U HILTIOCTPUPOBATH
pelaeMble 3a7ja4k HECJI0XKHBIMU CXeMaMH, AMarpaMMaMi, ApyruMu ¢GopMamu rpauku U Ux
KOMOMHAILIASIMU,

7) yMEHHUEM HCIOJIb30BaTh U aHAJIM3UPOBATH B Ipoliecce y4eOHO U M CClIe0BATEIbCKON eI TEIbHOCTH
MH(OPMALUIO O BIMSHUM IPOMBIIIIJIEHHOCTH, CEJIbCKOI'0 X035 CTBAa U TPAHCIIOPTA HA COCTOSIHUE

OKpYXaro1lel NpUpOaHON Cpeibl;

YHuBepcaabHbIMI KOMMYHHUKATHBHBIMH AeHCTBUAMH

8) yMeHueM 3a7aBaTh BOIPOCH (B XOJ€ AUAJIOra U/WUIH TUCKYCCHH) TI0 CYIIECTBY 00CYKIaeMOl TEMBI,
bopMyIHpPOBaTH CBOU MIPEIJIOKECHHUS OTHOCUTEIHHO BBITTOJTHEHUS MPEJIOKEHHON 3a/1a4H;

9) npuoOpeTeHre ONbITa MPE3CHTAILIMH PE3YIbTATOB BBIMOIHEHHSI XUMHUYECKOTr'0 YKCIIEPHUMEHTA
(rabopaTtopHOTO OMBITA, TaOOPATOPHOM PAOOTHI IO UCCIICOBAHUIO CBOMCTB BEIECTB, YIEOHOTO MPOEKTA);

10) 3auHTEpPECOBAaHHOCTH B COBMECTHOM CO CBEPCTHHUKAMH IMO3HABATEIHHON U MCCIIEI0BATENbCKON
JESITEIIbHOCTU TP PEIICHUU BO3HUKAIOIINX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX UHTEPECOB U COTJIACOBAHUS
nosunuii (00CYKIAeHNsT, 0OMEH MHEHHSIMH, €MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI COBMECTHBIX JCHCTBHIA,

OIpeIeJICHUE KPUTEPUEB 0 OI[CHKE Ka4eCTBA BBIMIOJHEHHON PabOThI U 1. );

YHuBepcaJbHbIMH PeryjsiTUBHBIMH JeiiCTBUAMU

11) ymeHHEeM CaMOCTOSITENILHO ONPEEIIATh LEIN A TEIbHOCTH, INTAHUPOBATh, OCYIIECTBISTh,
KOHTPOJHMPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JEATEILHOCTH, BRIOMpaTh Hanbosee
3¢ (dEKTUBHBIE CIIOCOOBI PEIIEHUs YUEOHbIX U TO3HABATENIBHBIX 3a/]a4, CAMOCTOATENIBHO COCTABIATh WU
KOPPEKTUPOBATH MPEAI0KEHHBIN aJITOPUTM JECUCTBUI IIPU BBIIOJIHEHUH 3aJaHUH C y4ETOM IOJIy4EHUs
HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U PEAKIUAX; OLICHUBATh COOTBETCTBUE MOIYYEHHOT O
pe3yibTara 3asBJICHHOU LIeNH;

12) YMCHUEM HCIIOJIb30BATh U AHAJIM3UPOBATh KOHTCKCTHI, IIp€AjIaracMbI€ B YCIIOBHH SaHaHHfI.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yJIbTaTOB MO OCBOCHUIO 00S13aTEILHOTO COJICPKAHUS, YCTAHOBICHHOTO JJAHHOU
MPUMEPHOU paboyeli MporpaMMoii, BBIJICISIIOT: OCBOCHHBIE 00yJaIOMMMUCS HAyUYHbIC 3HAHUS, YMEHUS 1
CrocoOFbI IeHcTBHI, cienupuIecKue IS MPEAMETHONW 00IacTH « XUMUS», BUJIBI ICSITETLHOCTH TIO
MOYYCHUIO HOBOTO 3HAHMS, €T0 UHTEPIPETaINH, TPeo0pa30BaHMIO M TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U

HOBBIX CUTyallUAX.



[IpenmeTHbIE Pe3yNbTATHI MPEACTABIECHBI OTPAKAIOT CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCSI CIIEAYIOIINX

YMEHUH:

1) packpvieame cmbici OCHOBHBIX XUMUYECKUX MOHSATHI: XUMUYESCKUN SJIEMEHT, ATOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJIGHTHOCTb, 3JIEKTPOOTPHULIATEIbHOCTh, CTEIIEHb
OKHCJICHHSI, XUMUYECKasl PeaKIus, XUMHIECKasi CBS3b, TEIJIOBOU 3PP EeKT peaklnu, MOJIb, MOJIIPHBIN 00BEM,
pacTBOP; MEKTPOIUTHI, HEITEKTPOIUTHI, IJIEKTPOIUTUUYECKAs TUCCOLUALUs, PEaKIIMM HOHHOI'0 0OMEHa,
KaTaJIn3aTop, XMMHUYECKOE paBHOBECHE, OOpaTUMBIE U HEOOPATUMBIE PEAKIIUU, OKUCIUTEIHHO -
BOCCTaHOBHTEIIbHBIE PEAKIINH, OKHCIUTEINb, BOCCTAHOBHUTEIb, OKMCIIEHHE U BOCCTAHOBJICHUE, aJNIOTPOIH,
aM(OTEpHOCTh, XUMUYECKasl CBA3b (KOBaJICHTHAs!, NOHHAs, METAJIMYECKast), KpUCTAJUIMYeCKast peleTKa,
KOPPO3HsI METAJJIOB, CIUIaBBI; CKOPOCTh XUMHUYECKON PEaKIMH, IPEAeIbHO T0MyCTUMAasi KOHIIEH TPALUs
(ITJIK) BemecTBa;

2) unnocmpuposanms B3aNMOCBSI3b OCHOBHBIX XHMHYECKUX MOHSATHH (CM. I1. 1) U IPUMEHSTH 9TH ITOHITH
IIPU ONMCAHUU BEUIECTB U UX MPEBpaICHUH;

3) ucnonvb306amv XUMHUUECKYIO CUMBOJIHMKY JJIsl COCTABICHUsI (POPMYIT BELIECTB M yPaBHEHHI XUMHYECKUX
peaxuuii;

4) onpeodensimb BAIICHTHOCTD U CTEIICHb OKUCIICHUS] XUMUYECKHX DJIEMEHTOB B COSIMHCHUSX PA3IMYHOTO
COCTaBa; MPUHAJUISKHOCTh BEIIECTB K OIpeIeIEHHOMY KJlaccy COeIMHEHUH no (GopMyiaM; BUI XMMHUECKOU
CBs13U (KOBaJICHTHAsI, UOHHAS, METAJUTMYECKAs) B HEOPIraHMYSCKUX COCIMHCHUSX; 3apsil MOHA 110 XUMUYECKOM
dbopmyte; xapakTep Cpeabl B BOJAHBIX PACTBOPaX HEOPraHUYECKUX COCTUHCHHM, TUTT KPUCTAILTUYECK O
PEIETKN KOHKPETHOTO BEIEeCTBa,

5) packpvisamov cmoicn [lepuogmueckoro 3axkona /1. 1. MennesneeBa u 1eMOHCTPUPOBATH €r0 TOHUMaHUE!
ONKCHIBATH U XapaKTepHU30BaTh TaOIMYHYI0 hopMy [lepruoandeckoil CHCTEMbl XUMHUYECKUX 3JIEMEHTOB:
pasnuuaTh MOHATHUS «riaBHas nmoarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnmna)», manbie u
0O0JbIIME TEPUOABI; COOTHOCUTH 0003HAUEHUS, KOTOPBIE UIMEIOTCS B IEPUOANIECKON TaOIHIIE, C Y CIOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3aps siapa, 001ee 4ucio
SJIEKTPOHOB M PaCIpeeIeHIEe UX 0 JIEKTPOHHBIM CJI0SIM); OOBIACHSITH 00IMe 3aKOHOMEPHOCTH B
M3MEHEHHH CBOWCTB JIEMEHTOB U X COSAMHEHHH B ITpeeIaxX MajbIX IEPHOIOB U TJIABHBIX MOAIPYII C
y4E€TOM CTPOEHUS X aTOMOB,;

6) rraccupuyuposames XUMUYECKUE FTIEMEHTbI; HEOPTaHUYECKUE BELIECTBA; XUMHUYECKHE peakiuu (1o
YUCITY ¥ COCTaBY yYaCTBYIOIIMX B PEAKI[MHU BELIECTB, MO TENJI0BOMY 3 ((deKTy, Mo N3MEHEHHIO CTENeHEeH
OKHCJICHUS] XUMHYECKUX DJIEMEHTOB);

7) xapaxmepuzosams (OMCHIBATH) OOIINE U CIIENU(UIECKUE XUMHYECKHE CBONCTBA IMTPOCTHIX M CIIOKHBIX
BEIIIECTB, MOATBEPXKAas ONMMCaHUE TPUMEPaAMH MOJIEKYJIPHBIX U MOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX
XMMHYECKUX PEaKIuii;

8) cocmasnsame ypaBHEHHS DJIEKTPOIUTHUECKON IMCCOLUALINYI KM CIIOT, IEJIOUeH U COJIeH; MOJIHbIC U
COKpalIEHHbIE YPAaBHEHUS PEAaKIMii HOHHOrO OOMEHa; YpaBHEHHsI peaKIiii, MOATBEePKAAI0IINX
CYIIIECTBOBAHNE T'€HETUYECKOM CBSI3M MEK/y BEIIECTBAMH PA3JINYHBIX KJIACCOB,;

9) packpvisams cywyHOCMb OKUCIATEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIIUi TOCPECTBOM COCTABIICHHSI
3IIEKTPOHHOTO OanaHca 3TUX PEeaKLnH;

10) npoenosuposams CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHUS; BO3MOXKHOCTH MPOTEKAHUS
XMMHUYECKUX MPEBPALIEHUH B PAa3IUUHBIX yCIOBHSIX;

11) ebiuucasms OTHOCUTENBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI BEIIECTB; MaCCOBYIO JIOJTO
XUMHYECKOTO 3JIEMEHTa 10 GOpMYyJie COCTUHEHHS; MAaCCOBYIO JOJIO BEIIECTBA B PAaCTBOPE; MPOBOIUTH
pacy€rsl O ypaBHEHUIO XMMHYECKOH peakIuy,

12) credosams npaBuiIaM MOJIb30BAHUS XUMHUECKOW MTOCYION M JJAOOPATOPHBIM 000PYIOBAaHHEM, & TAKKE

paBUJIaM OOPAIIEHHUs C BEIECTBAMHU B COOTBETCTBHH C MHCTPYKIHUSMH I10 BBITIOJHEHUIO TJaOOPaTOPHBIX



XUMHYECKUX OIMBITOB 10 MOJyUCHHIO B COOMPAHHIO Ta3000Pa3HbIX BEIIECTB (aMMHUaKa U yIICKUCIIOTO rasa);

13) nposooums peakiuu, MOATBEPKAAIONINE KAYECTBEHHBIN COCTAB Pa3IUYHBIX BEIIECTB: PACIO3HABATh
ONBITHBIM MMyTEM XJIOPHU-, OpOMUJI-, MO -, KapOoHaT-, pocdaT-, CUIUKAT-, CYTb(aT-, THAPOKCH-UOHBI,
KaTHOHBI aMMOHUS ¥ MOHBI M3yYE€HHBIX METAJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHUYECKHUX
BEIIIECTB,

14) npumensimes OCHOBHBIE OIl€PAIIN MBICIIUTEIBHOMN 1eATEIbHOCTH — aHaJU3 U CHHTE3, CPaBHEHHE,
00001IeHNE, CHCTEeMaTH3alluIO0, BRISIBIICHUE TPUYMHHO -CJICJICTBEHHBIX CBI3EH — JUIST M3YYEHUS CBOMCTB
BEIIIECTB U XUMHUYECKHUX PEAKIUii; €CTECTBEHHO-HAYYHbIE METOIbI TO3HAHMS — HAOIII0ICHUE, U3MEpPEHHE,

MO/JIEIIMPOBAHUE, IKCIICPUMEHT (pPeasibHbIA U MBICICHHBIH).



TEMATHYECKOE IIJIAHUPOBAHUE

Ne | HammeHoBaHHMe pa31esioB U TeM KoamnuecTBo yacon Jara Bujsl gesiTe 1bHOCTH Buasr, DJIeKTPOHHbIE
n/m | mporpaMmsl H3yYeHHus ¢opmb1 (und posnie)
BCEro | KOHTPOJIbHbI¢ | MPAKTHYECKHE KOHTPOJIsI o0pa3oBaTeJIbHbBIE
paboThbI padoThI pecypesl

Pazzen 1. BemecTBo M XHMHYeCKHe peaKIHH

1.1. | MoBTOpenue u yraydenue 3uauuii | 5 0 0 https://resh.edu.ru/
OCHOBHBIX Pa3j1eJioB Kypca 8
KJIacca

1.2. [ OcHoBHBIE 3aKOHOMEPHOCTH 5 0 0 https://resh.edu.ru/
XHMHYECKHX peaKknuii

1.3. | DaexkTpoauTHyeckas guccomuanus. |11 1 1 https://resh.edu.ru/
XuMHYeCcKHe peaKIHU B pacTBOPax

HUroro o pazgery 21

Pasnes 2. HemeTa/u1bl ¥ MX COeTHHEH U




2.1. | O6mas XxapaKTe pHCTHKA https://resh.edu.ru/
XHMHYeCKHX djieMeHToB VIIA-
rpynnsl. I'ajiorenst

2.2. | O6mas xapaKTe pucTHKA https://resh.edu.ru/

XHMHYECKHX d1eMeHTOB VIA-
rpynnbl. Cepa U eé coeAMHeHU S




2.3. | O6mas XapaKTepHCTHKA 8 https://resh.edu.ru/
XHMHYeCKHX 2JIeMeHTOB VA-
rpynnsl. A3oT, pocop u ux
COeIHHEeHHS

24. | O6mas XapaKTepHCTHKA 12 https://resh.edu.ru/
XHMH4YeCKHX jieMeHToB IVA-
rPyNnbL.
Yraepoa u kpeMHuUIi ¥ HX
coeTHHEHHs

Hroro no pasneiny 31

Pa3gen 3. MeTallIbl M HX COCIMHEHU S

3.1. | O6ume cBoOiicTBA META/IOB 4 https://resh.edu.ru/

3.2. | Baxkueiimue MeTaJUIbI U HX 9 https://resh.edu.ru/
COeIHHEHHS

Hroro no paszaeiy: 13

Paznen4. Xumus v okpysKaomasi cpea

4.1. | BemecTBa M MaTePHAJIbI B )KU3HH 3 https://resh.edu.ru/
YyeJl0BeKa

HWroro 1o paszeiny: 3

PesepBHOE Bpemst 0

OBHIEE KOJIMYECTBO YACOB I1O 68

ITIPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

Ne

/n
n

Tema ypoka

KoanyecTBO yacoB

BCEro

KOHTPOJ/IbHBIC

padoThl

NMPaKTHYeCcKHue

padoThI

Knaccudukanms 1 HOMEHKIaTypa
HEOPTaHWYECKUX BEIIECTB

(MexXayHapoaHas U TPUBHAIIbHAA)

0

0

[Tepuonnueckuii 3akoH. [lepuoanueckas
cucTeMa XuMHU4eckux aneMmeHTos [. U.

MenneneeBa. CTpoeHne aTOMOB.

3aKOHOMEPHOCTH B U3BMEHEHHUU CBOWCTB
XUMHUYECKUX 3JICMCHTOB IEPBBIX TPEX

MNEpuoa0B, KaJiusd, KaJbIUAg U UX

COCI[I/IHCHPIP'I B COOTBCTCTBHUC IMOJIOXCHUCM

B Hepnozmqecxoﬁ CUCTEMC U CTPOCHUEM

aTOMOB.

XUMHYECKHE CBOMCTBA BEMIECTB,
OTHOCSIIUXCS KPa3IUIHBIM KJlaccam
HEOPraHUYECKUX COENNHEHUH, X

TCHCTHNYCCKAas CBA3b.

CrpoeHue BemecTBa: BUAbl XUMUYECKON
CBA3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THUIIA

KPUCTAJUIMYECKON PEHIETKH.

Kiaccudukanys XUMHUYSCKUX PEaKIni

110 Pa3JIMYHbIM ITPpHU3HAKaM .

IlonsiTHE O CKOPOCTU XUMHUYECKON

pe€aKuunu.




[Tonsite 06 0OpaTUMBIX 1 HEOOPATUMBIX
XUMHYECKUX peakiusax. [lonstue o

XUMHNYCCKOM PAaBHOBCCHUU.

@akTophl, BIHUSIIOIIME HAa CMELICHHUE

XUMHNYECCKOTI'O paBHOBCCHUA

10.

MexaHu3M OKHUCIUTENbHO-
BOCCTAHOBUTEJBHBIX PEAKLUN DIEKTPOHHBIN

Oaytafc.

11.

Teopusi 31EKTPOTUTHUECKON U CCOIUAIINM.

SHCKTpOHI/ITLI 1 HEOJICKTPOJIUTHI.

12.

Crenens quccoumanuu. CUILHBIE U

cina0ble QJICKTPOJINTHI.

13.

PeaKI_II/II/I HMOHHOI'O 06M€Ha,y0J'IOBI/I$I nux

npotekanus. MloHHbIe ypaBHEHUs peakLuil.

14.

XUMHYECKHE CBOMCTBA KUCJIOT B CBETE
MIPEACTaBICHUNA 00 ANEKTPOTUTHIECKON

Jucconuanmu.

15.

XUMHYECKHE CBOMCTBA OCHOBAHUI B CBETE
MIPEICTaBICHUM 00 ANEKTPOITUTHIECKON

Jucconuanmu.

16.

XUMHYECKHE CBOMCTBA COJIEH B CBETE
MpeCcTaBICHU 00 IEKTPOIUTHI ECKOM

Jucconuanmu.

17.

[TonsiTue o rusiponuse coye.

18.

KauectBeHHbBIC PCaKIN Ha KAaTUOHBI U

AHHOHBI.

19.

[IpakTuueckas padorta Nel.Pemenue
AKCIIEPUMEHTAIbHBIX 33]1a4TI0 TEME

"DNEeKTpONMTHIECKAs TUCCOTHAIAS"

20.

Ypoxk 060011eHrs B cUCTeMaTH3aIu!

3HAHUMH.

21.

Konrponbnas padora Nel

22.

OO0m1as XxapaKkTepuCTUKArajoreHOB.




23.

Xnopoosopoa. CosstHas KACIIOTA,
XUMUYECKHE CBOWMCTBA, OIyUYEHHUE,
npuMeHenne. KauecTBeHHas peakius Ha

XJIOpHUA-UOHBI.

24.

®OuU3noN0oruYecKoe AelCcTBUE XJIopa U

XJIOPOBOJIOPO/Ia HA OPTaHU3M YeIIOBEKa.

25.

[TpakTuaeckast paborta Ne2.ITonyuenne

COJISTHOW KUCJIOTHI, U3yUEHUE €€ CBOICTB

26.

Penrenue 3agay Ha BRIUUCIICHUS 110
YPaBHEHUSIM XUMHYECKUX PEAKIUH, eClu

OJWH pCarcHT AaH B U30BITKE.

27.

OOmast xapakTepucTuka 31emMeHToB VIA-
rpynnsl. AJDIOTPOIHBIE MOIU(PUKALINH
KHUCJI0poJia ucepbl. XUMUUYECKHUE CBOMCTBA

CepBhl.

28.

CepoBoaopoJ, CTpOECHHUE,CBOWCTBA.

29.

OKCI/II[BI CCPhbI KaK MPECACTABUTCIIN

KHCJIIOTHBIXOKCHUOOB. CepHI/I CcTas KUCJIOTa.

30.

CepHast KMUCTIOTa, CBOMCTBA, IPUMEHEHHE.
Conu cepHO# KUCIIOTHI, KAYECTBEHHAS

peaxkuus HacyJb(aT-HuoH.

31.

XUMHUYECKUE pEaKUH, JIEKallMe B OCHOBE
MPOMBIIIJIEHHOI'0 COCO0a MOJy4YeHUs
cepHol kucnoTel. Pemienue 3anayu Ha
HaxO0J€HHE MacCOBOM JOJMBBIXOAA

MPOJYKTa peaKuuu

32.

Haxoxnenue cepbl U €€ COEqUHEHUN B

pupose.

33.

OO01mas XxapakTepHUCTUKa 3JIEMEHTOB VA -
rpynnbl. A30T, cBoiicTBa. Kpyrosopot azora

BIIPUPOJIE.

34.

AMMI/IaK, €ro CBOUCTBA, NOJIYUYCHUC U
IMPUMECHCHUC. Coan aMMOHUS .
KauecTBennas peaKkunAa Ha MOHBI

aMMOHHMHA.




35.

[Tpaktuaeckast paborta Ne3.ITomydenne
aMMUaKa, U3y4yeHHUe ero CBONCTB.

36.

A3oTHas KucioTa, e€ GU3nYecKue u

XUMHUUYECKHE CBoMcTBa. HUTparsl.

37.

Hcrnonp30BaHNE HUTPATOB U COJIEN
aMMOHHSI B Ka4€CTBE MUHEPAIBbHBIX

yA0OpEeHUi.

38.

docdop, aIIOTPOIIHbIE MOAUPUKAITUN
docdopa, puznIecKre 1 XUMHUIECKHUE

CBOMCTBA

39.

Oxcun dpocdopa(V) u hochopHas
KHCJIOTa, CBOMCTBA, IIOJIyYEHHUE.

KauecTBenHnas peakuus Ha GocdaT-HOHBI

40.

Hcnonb3oBanue ¢pochaToB BKaUeCTBE

MUHEPAJIbHBIX yI00peHui.

41.

VYraepon, auioTponHbIe MOAU (PUKALINH,
cBoiicTBa. Axcop6buus. Kpyrosopot

yrjiepoja B IpUpoJIe.

42.

Okcuapl yriaepojaa, ux Guandeckue u

XUMHUYECKHUE CBOIMCTBA.

43.

YroabHas KUCIIOTA U €€ COH, UX
CBOMCTBA, MOJIy4YeHUE U TPUMECHEHUE.
KauecTBennas peakius Ha KapOOHaT-

HWOHBI.

44,

[IpakTuueckas padora Ned. [Tonyuenue
yriekucioro raza. Kauectsennasi peakius

Ha KapOOHAT-UOH.

45.

[TepBOoHaYaIBHBIC TOHATHS 00
OpPraHUYEeCKUX BEIIECTBaX KaK O
COEIMHEHUAX yrieposa: 0COOEHHOCTH

COCTaBa U CTPOCHUA.

46.

[TousiTHe 0 OMOIOrHYECKH BaKHBIX

BCIIIECTBAX: XXHUPAX, 6en1<ax, yricepoaax.




47.

Kpemnunii, ero cBoiicTBa, moiny4eHue u
MPUMEHEHHE B 3JeKTpoHuKe. CoeTMHEeHUs

KPEMHHUS B IPUPOJIE.

48.

OOmue npeacTaBIeHUus 00 OKCHJIE
kpemuusi(1V) U KpeMHHEBOW KHUCIIOTE.

Cunukarsl.

49.

BaxHeiimue crpouteabHbleMaTEPUATIBIL.
[TpoGiembl 6€30MMacHOTO UCTIOIb30BAHUS
CTPOUTENIBHBIX MaTEPHAIOBB

MOBCEIHEBHOMN KU3HUA

50.

[TpakTuueckas padora Ne 5.Pemenne
SKCIEPUMEHTAJIBHBIX 3314110 TEME
«BaxHel1mme HeMeTalIbl U UX

COCIUHCHU

51.

VYpoxk 0600111eHrs 1 cUCTeMaTH3aIuu

3HaHHUH.

52.

KonTponpsHnas pabora Ne2 o teme
«HemerannpiNe

53.

OO11ast XapakTepUCTUKa XUMUY ECKUX
3JIEMEHTOB —METAaJJIOB UX ITOJIOKECHUS B
MEePUOINYECKON CUCTEME XUMUYECKUX
snemeHTOB J[. 1. MenneneeBa ucTpoeHus

aTOMOB.

54.

DIIEKTPOXUMHUUYECKUN psiJl HAPSDKEHU I
MeraiuioB. PusnuecKkre 1 XUMIYECKHUE
cBoOMicTBa MeTaI0B. OO0IIHECITIOCOOBI

IMOJIYy4YCHUS METAJIJIOB.

95.

IlonsaTue o KOppO3uu MCTAJJIOB U
OCHOBHBIECIIOCOOBI 3allMThI OT

KOppPO3HH.

56.

CnnaBbl , UX IPUMEHEHUE BOBITY U

IMPOMBIIIIJICHHOCTH .

57.

[lenounsie MeTamibl. DU3NYECKUE U
XHMHYECKHEeCBOM cTBA (Ha IpUMepe

HATpUs U KaJIUs).

0.

ITlemouHO3eMeIbHbBIC METAJIJIbl MAaTrHUU U
KaJbIUi, CTpO€HHE aTOMOB.DU3NYECKHE U
XUMHUYECKHecBolicTBa. BaxkHelmue

COCIUHCHUS KaJIbIIUA.




59.

Pemenne 3aau Ha BBIYMCIIEHUS 110
YpaBHEHUSAMXUMHYECKUX PEaKIHil, eciu
OJIMH U3 PEareHTOB JaH B U30bITKE UIIH
COJIEPKUT MPHUMECHU; MAaCCOBOM 101 BBIXOAA

MPOJYKTa peaKLUH

60.

XKéctkocTh BOIBI M crTOCOOBIEE yCTpAaHEHHUS.
Berunciienus o ypaBHEHUSM XUMUYECKHX
peaxuid, eciau OJUH U3 PEareHToB JaH B
BH/I€ BOJHOTO PAacTBOpPa C U3BECTHOMU

MacCOBOH J0oJIeN

61.

[Ipaktuueckass pabora Ne6. KéctkocTh

BOJIbI U METOJIbIEE YCTPAHECHMUS.

62.

AmoMuHMN. PU3HUECKHE U XUMUYECKUE
cBoiicTBa. AM(poTepHbIe CBOWCTBA OKCH/IA

1 TUAPOKCUIA.

63.

Keneso. [TonoxeHue B NepuoInd €CKOM
CUCTEeMEXUMUYECKUX djieMeHToB [[. 1.
Menpneneesa, CTpO€HUE aTOMa.
Haxoxnenue B mpupone. dusnueckue u

XUMHUYECKHUECBOMCTBA

64.

OKCI/II[LI, TUAPOKCHUABI U COJIN

xenesa(ll) u xenesa(lll).

65.

[IpakTuueckas padora Ne 7.Pemenne
AKCIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME

«Baxuenime MeTajuIbl U UX COEOTUHEHUSIY.

66.

HoBrie MaTCpHaJibl U TCXHOJIOIHUH. XuMus u

3JI0POBEKE.

67.

[IpupoaHbIE HCTOUHUKHU YTIIEBOAOPOI0B
IPOAYKTHI UX EPEpabOTKH,UX POJIb B OBITY

1 NPOMBIIIJIICHHOCTH.

68.

OCHOBBI 9KOJIOTUYECKOI TPAMOTHOCTH.
Ponb XuMuHM B perieHnH 3KOJIOTHIECKUX

npoOJieM.

OBl

[IEE KOJIMYECTBO YACOB I10

[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O IPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YHEHUKA

Xumust. 9 knace/T'abpuensa O.C., Octpoymos U.T'., Ciiaaxos C.A., AkunonepHoe o6miectso «M3maTenbcrBo
«IIpocBemieHne»;

Beeaute cBOIl BapHaHT:

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Xumus. 9 knacc. Yueonuk (aBtopsl O. C. 'abpuenssn, U. I'. Octpoymos, C. A. Cnaakos).
2. Metonnueckoe nocodue. 9 kimacc (aBropsr O. C. I'abpuensn, U. I'. Octpoymos, 1. B. Akcénona).
3. XuMus B TecTax, 3ajadyax u ynpaxkHenusx. 8 kiacc (aBropsl O. C. 'abpuensan, U. B. Tpuryouak).

4. DnexktpoHHas popMa ydueOHHUKa.

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

. Poccuiickas anexrponHas mkona. - https://resh.edu.ru/

" Anxumuk" - http:/alhimik.ru

. KXypnan «Xumus u xu3uby - https://hij.ru/

. I[Ton6opka autepatypsl mo xumuu - http://c-books.narod.ru/
. Kypunan " 1 cents6ps” - https://1sept.ru/

. Uudoypox - https://iu.ru/video-lessons

~N o ok w0

. COOpHUK cTaTell 0 XUMUYECKHUX 3JIEMEHTaX, HIUIFOCTPUPOBAHHBIN ONMHMCAHUEM SKCIEPUMEHTOB. -
http://www.periodictable.ru

MATEPUAJ/IBHO-TEXHUYECKOE OBECIHEYEHUE OBPA30OBATEJIbHOT'O ITPOLOECCA

YYEBHOE OBOPYJTOBAHHUE

KOJJICKIITUH

TaOJINIIBI

OBOPYJIOBAHME JJIsSI TPOBEJIEHUSA JIABOPATOPHBIX, TIPAKTUYECKHUX PABOT,
JEMOHCTPAIIUM

W3mepuTenbHbIe TPUOOPHI

Becol yuennueckue 10 200 r ¢ rupsimu (OuoIOrHYecKue)
HarpeBarenbHabie nprOOpBI

Cruprosku 100 mn

HGMOHCTpaHI/IOHHBIe KOMIUJICKTHBI IJIs1 J'Ia60paTOpHBIX OIIBITOB U MPAKTHYCCKUX 3aHATHI 110 XUMHH,


http://c-books.narod.ru/
http://www.periodictable.ru/

MarepualibHO — TEXHUYECKas 0a3a 1eHTpa «Touka pocTa», IUIaHUpyeMast JJIsl UCIIOIb30BaHUs Ha YPOKax
xumun B 8 kiacce : [{udposas mabopatopus ¢ gaTankamu (YIeHHUECKas ). JaTYHK TEMITIEPAaTypPhl TUIATHHOBBIN
W TE€pMOIIapHBIi, ONTUYECKONW NIOTHOCTH, pH, 3JIEKTPONPOBOAHOCTH, XJIOPHUJ - MIOHOB, HUTPAT — HOHOB;
arnmapar JJIsl TPOBEICHUS XUMHUYECKUX PeaKIuii, MpuOop I AEMOHCTPAIIUH 3aBUCUMOCTH CKOPOCTH
XUMHUYECKOW peakiiy OT Pa3IMIHbIX (PaKTOPOB, MUIETKA — A03aTOP, OaHS KOMOMHUPOBAHHAS, TIPUOOP IS
MIOJTy4EHUS Ta30B.



Jluct BHeceHUs1 U3MEHEHHH B pabouylo mporpaMmmy

Jlata
BHECEHHUSI
W3MEHEHUH

ConepxaHve U3MEHEHUS

HopmatuBHBIN akT,
3aKpEIUIAIO U N
U3MEHCHUS

Ilonmuce mna,
BHECIIIETO U3MEHEHHUA




