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INOACHUTEJIBHASA 3AIINCKA

Pa6oyas nporpaMmma o y4e6HOMy npeaMeTy «XHMHs » OCHOBHOT'O 06IIero o6pa3oBaHus
rocyapCTBEHHOro  GI0JKeTHOro 06011e06pa30BaTe/JbHOI0  y4YpexXXJeHUs  cpejHeu
061e06pa3oBaTe/IbHOM WIKOJIbI N250, pa3pa6oTaHa B COOTBETCTBUHM C TPE6GOBAHUSMMU:
®enepanbHoro 3akoHa Poccuiickou @egepanuu ot 29.12.2012 roga N 273-®3 "06 o6pa3oBaHUU B

Poccuiickoit @egepanum»";

denepasbHOrO rocCyJJapCTBEHHOTO 06pa30BaTeNbHOT0 CTaHJapTa OCHOBHOTO 061ero o6pa3oBaHus,
yTBEPKJEHHbIM IpUKa3oM MuHucTepcTBa npocBeueHus Poccun ot 17.12.2010 Ne 1897
desepasibHOTO T'OCYAapCTBEHHOTO 06pa30BaTeJbHOr0 CTaHAAPTa OCHOBHOI'O 0011lero
06pa30BaHus, YTBEPKAEHHBIM IPHKa30M MuHHKcTepcTBa npocBelieHus Poccuu ot 31.05.2021 Ne
287

[Ilpukaza MuHucTepcTBa mnpocBeimeHuss Poccuiickon ®@enpepanuu ot 16.11.2022 Ne 993 "06
yTBepX/JAeHuU deslepaJbHOM 06pa3oBaTe/bHOM NpOrpaMMbl OCHOBHOI'O 001ero oopaszoBaHusa” (oT
18.05.2023 N2 370)

[lopsaka opraHM3allud MW OCYLeCTBJIeHHS 00pa3oBaTe/JbHOW /[edTeJbHOCTU IO OCHOBHBIM
0611e06pa3oBaTe/IbHBIM IporpaMMaM - 06pa30oBaTe/IbHBIM IpPorpaMMaM HadaJbHOTO O06IIero,
OCHOBHOT'0 00LIero u cpejHero o6uiero oo6pa3oBaHus], YTBEPKAEHHOT0 NpUKa3oM MUHHUCTepCTBa
npocBeleHus Poccun ot 22.03.2021 Ne115;

denepasibHOrO TNepedyHs YUeOHUKOB, peKOMEH/YeMbIX K UCI0JIb30BaHUIO NIPU peau3alui UMeIoINX
roCcy/IapCTBEHHYI0 aKKpeAUTalHI0 06pa3oBaTeJbHbIX NPOrpaMM HayaJbHOIr'O 06IEero, OCHOBHOTO
ob11ero, cpeZjHero o611ero o6pasoBaHus, yTBEPKAEHHOT0 NpMKa3oM MUHHUCTepcTBA 06pa30BaHUs U
Hayku PO ot 21.09.2022.Ne 858 ;

CanuTaphbix npaBuJ CII 2.4.3648-20 «CaHUTApHO-3NUAEMUOJIOTUYECKHE TPeOOBaHUS K OpraHU3aluu
BOCIMTAHUSI M OOY4YeHHUs, OT/JbIXa U O3/0POBJIEHUS JAeTel u MOJIOJIEXU», YTBEPHK/JEHHBIX
NoCTaHOBJeHUeM ['1TaBHOro caHUTapHOTo Bpaya Poccuiickoit penepanuu ot 28.09.2020 Ne 8 (nasee
CIT 2.4.3648-20);

CanuTapHbix npaBus U HopM CaHnuH 1.2.3685-21 «['urneHudyeckrue HOPMATHBbI U TPeOOBAHUS K
obecrneyeHUI0 6€30MacHOCTU U (WiK) GeBpeAHOCTU AJis 4YesioBeKa (aKTOPOB Cpeibl OOUTAHUS»,
YTBEPX/AEHHbIX MOCTaHOBJeHHWeM [J1laBHOro rocyJlapCTBEHHOrO CaHUTApHOro Bpava Poccuiickoit
®epepanuu ot 28.01.2021 Ne 2 (ganee Canllun 1.2.3685-21);

YcraBom TocygapcTBeHHOro  6rO/PKETHOTO  001e00pa30BaTeJIbHOIO  YVYPEXJEeHUs1 CpefHeu
obmeobpa3oBaTtesbHOM wKoabl N¢ 50, yTBepxkgeHHbIM PacnopsxkeHnem KomwuTtera 1m0
ob6paszoBaHuio N2 829-p ot 19.04.2022 1.

JluneH3uel Ha mMpaBO BeJleHUs1 00pa30BaTe/bHOU JlesiTeJIbHOCTH ['0oCyapcTBEHHOTO OIOXKETHOTO
0611e00pa30BaTENLHOTO  yYpeXJeHHUss cpeaHed o06ljeobpasoBaTesbHOM wwKoJabl N2 50
(78Ne001569), peructpanuonnbiii Ne 14 ot 13 sauBapsa 2012r.

CBuZeTE/ILCTBOM O  TOCyJAapCTBEHHOM  akkpeauTauud  [oCyfsapCTBEHHOro  GHOJPKETHOrO
00111e06pa30BaTEebHOTO YUpeXJeHUs cpesiHel 061eobpa3oBaTebHOM Kokl Ne50 (cepus 78A01
Ne 0000311), peructpanuonHbiii N2 971 ot 15 utons 2015r.

O6pa3oBaTesibHOM NporpaMMod OCHOBHOro ob6uero o6pasoBanus (Pr'OC) TlocymapcTBeHHOrO
610/PKETHOTO 00111e06pa30BaTEeJbHOI0 yUpeXAeHHUs cpeJHeld 061eo6pa3oBaTebHOM KO0Jbl N2 50
[leTporpaackoro paoHa CaHKT-IleTepbypra, npuHsATON neparorudyeckuMm coBetoM 'BOY COILI Ne
50, npoTokoJ N2

J O6pa3oBaTesbHOM NporpaMMbl OCHOBHOTO 0611ero o6pazoBaHus ['ocyjlapcTBEHHOT O
O10/PKETHOTO 06111e06pPa30BaTEJIbHOIO YUpeXXJAeHUs cpeaHeld 0061eo6pa3oBaTeNbHOU IIKOJIbI

Ne50 Ilerporpaackoro paroHa CaHkT-IleTep6ypra, npuHaTOM nejgarorudyeckuMm cosetom '6OY COLI
Ne 50, nmpoTokos Ne10 ot 20.06.2023 r.

PaGouas nporpamma 1o XuMuu s odydarommxces 9 kiacca coctaBieHa Ha ocHoBe TpeboBanumii k

pe3yiibTaTaM OCBOCHUA OCHOBHOM o6pa30BaTean0171 IMporpaMMbl OCHOBHOI'O 06mero 06p330BaHI/I${,



peAcTaBlIeHHbIX B DeepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE OCHOBHOI'O OOIIEro
o0pa3oBaHMsl, ¢ y4ETOM pacnpeesIEHHBIX IO KjlaccaM MPOBepsieMbIX TPeOOBaHUH K pe3yIbTaTaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI'O OOIIEr0 00pa30BaHMsl U SJIEMEHTOB COJEPKaHMS,
Ipe/ICTAaBICHHBIX B YHHUBEPCAILHOM KOIU(UKaTOpe 10 XMMHH, a TaKXkKe Ha OCHoBe [IpumepHOii mporpaMmsl
BOCIIUTaHUS 00y4arolUXcsl IPU MOJTy4€HUH OCHOBHOr0 06111ero o0pa3zoBanus u ¢ yuérom Konuenuu
IpenoiaBaHus yueOHoro mpeaMera « XuMusi» B 00pa3oBaTeIbHbIX Opranu3anusx Poccuiickoit

®denepanuu, peaau3yroUMX OCHOBHbIE 0011e00pa3oBaTenbHble IporpaMmel (yTB. Pemennem Kosneruu
Munnpocsemenns Poccun, npotokoun ot 03.12.2019 N I1K-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «XUMMUS1»

Bxknan yueOHoOro npeamera « Xumus» B JIOCTUKEHHUE 11eJIel OCHOBHOTO 00111ero 00pa3oBaHus 00yCIOBIIEH
BO MHOI'OM 3HAY€HUEM XMMHUYECKOM HAYKHU B IIO3HAHUM 3aKOHOB IIPUPOABI, B Pa3BUTUH POU3BOJUTEIBHBIX
CHJI OOLIIECTBA U CO3aHUM HOBOM 0a3bl MaTEpUaIbHON KYJIbTYPBHI.

XuMUs Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK pacpOCTpaHuia CBOE BIUSHUE HA BCe 00J1acTH
YeJI0BEUECKOI0 CYIECTBOBaHMsI, 3a/1ajla HOBOE BUJIEHUE MUpa, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOM KYyJIbTYpbl, HEOOXOAUMBIM YCIOBUEM KHU3HU OOLIECTBA: 3HAHUE XUMUU CIYKUT OCHOBOM /IS
dbopMHIpOBaHUS MUPOBO33PEHHSI UEJIOBEKA, €0 IPEICTABICHUI O MaTepHaIbHOM €IUHCTBE MHUpa; BaXHYIO
POJIb UTPAIOT POpPMUPYEMbIE XUMUEH MPEACTABICHUS O B3aUMOIIPEBPALIICHUSIX YJHEPTUH U 00 IBOJIIOIUU
BEIIECTB B IPUPOJIC; COBPEMEHHAsl XMMHUS HAIIPaBJieHa Ha pelIeHre TT100aIbHBIX MPOOJIeM YCTOHIHBOTO
Pa3BUTHS YEIOBEUECTBA — CHIPHEBON, IHEPI€TUYECKOM, MUIIEBON U 3KOJIOTMYECKON O€30MacHOCTH, TPodsIeM
3/IpaBOOXPaHEHHUS.

B ycnoBusix Bo3pacTaromniero 3HaueHus XUMUHU B KU3HHU O0IIIECTBA CYIIECTBEHHO MMOBBICUIIACH POJIb
XUMUYECKOro o0pa3oBanus. B muiane conuanu3amnuy OHO SIBJSIETCS OJTHUM U3 YCIIOBUH (HOpMHUPOBaHUS
WHTEJUIEKTA JIMYHOCTH U TAPMOHUYHOTO €€ pa3BUTHS.

CoBpeMEeHHOMY YEJIOBEKY XUMUYECKIE 3HAHHS HEOOX OMMBI J1JIsl TPUOOpETeH s OOIIEKYIbTYPHOT O
YPOBHSI, TIO3BOJISIONIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO YYaCTBOBATh B MHOT'00OPa3HOM
JKU3HU 00IIEeCTBa, I OCO3HAHUS BAXKHOCTH Pa3yMHOT0 OTHOIICHHSI K CBOEMY 3I0POBBIO U 3/I0POBBIO
JIPYTUX, K OKPYXarUIeld TPUPOIHON Cpelie, I TPaMOTHOI O IMOBEAEHUS TP UCIOJIb30BAHUU PAZIMYHBIX
MaTepuajioB U XUMHYECKHX BEIIECTB B MOBCEAHEBHOM KU3HU.

Xumunueckoe 00pazoBaHUE B OCHOBHOM ILIKOJIE SIBJIETCS Oa30BBIM 110 OTHOILIEHHUIO K CUCTEME OOIIEro
XUMHUYECKOro 00pa3oBaHus. [103TOMy Ha COOTBETCTBYIOIIEM EMY YPOBHE OHO peaju3yeT MpHUCyLIHe o0uemMy
XMMHUYECKOMY 00pa30BaHUIO KIIFOUYEBbIE IEHHOCTH, KOTOPHIE OTPAXKAIOT TOCYJaPCTBEHHBIE, OOIIECTBEHHBIE U
UHAUBUAYaJIbHbIE TOTPEOHOCTH. DTUM OMpEAeNIeTcs CyIHOCTh O0IIeH cTpaTernu 00y4yeHus, BOCIIUTAaHUS U
pa3BUTHUS 00yUaIOLIMXCs CPeICTBAMU yueOHOro npeaMera « XuMus».

N3zyuenue npeamera: 1) criocoOCTByeT peann3aluy BO3MOXKHOCTEH ISl caMOpa3BUTUS U (POPMHUPOBAHUS
KYJIBTYPbI JINUHOCTH, €€ 0011el n (PyHKIMOHAIBLHONW I'PaMOTHOCTH; 2) BHOCUT BKJIaJ B OpMUpPOBaHUE
MBIIIJICHUS ¥ TBOPYECKUX CIIOCOOHOCTEN MOAPOCTKOB, HABBIKOB UX CaMOCTOSITENbHON yueOHOM
JeSITeIbHOCTH, SKCIIEPUMEHTAIbHBIX U UCCIIEA0BATEIbCKUX YMEHU, HEOOXOUMBIX KaK B ITOBCEIHEBHOI
KHU3HH, TaK U B IPO(eCCHOHANBHON AEATEIBHOCTH; 3) 3HAKOMHUT CO CrIelu(UKOH HayYHOT O MBIIIJICHNUS,
3aKJIaJIbIBAET OCHOBBI 1I€JIOCTHOT O B3IJIA1a Ha €AMHCTBO IPUPOJIbI U YEJIOBEKA, SABJIIETCS OTBETCTBEHHBIM



9TanoM B (OPMHUPOBAHUH €CTECTBEHHO-HAYYHOU I'PAMOTHOCTH MOAPOCTKOB; 4) Cltoco0CTBYET
(bOpMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUAM, K IPUPOJIE, K YETOBEKY,
BHOCHUT CBOM BKJIAJ] B 9KOJIOTHUYECKOE 00pPa30BaHNUE IIKOJIHLHUKOB.

Ha3BaHHbIe HanpaBJICHUs B 00YYEHUHM XUMHUHU 00€CIIEYNBAIOTCS Crien(UKON CoepikaHus MPeaMeTa,
KOTOpI:IfI SABJIACTCA MEAArorut4CCKu aqariTipoOBaHHBIM OTPAKCHHUEM OasoBoi HAayKH XMMHU Ha OHpeI[CJ'IéHHOM
JTarne €€ pa3BUTHS.

Kypc xuMuu 0CHOBHOM IIKOJIBI OPUEHTHPOBAH Ha OCBOCHHE 00OYJAIOIIMMHUCS OCHOB HEOPTaHIYECKOM
XUMUHU U HEKOTOPBIX MOHSITUN U CBEACHUN 00 OTHENBbHBIX 00BEKTAX OPraHMYECKOW XUMUHU.

CtpykTypa coaepkaHus mpeaMera chopMUpoBaHa Ha OCHOBE CHCTEMHOTI0 MOAX0/Ia K €r0 U3YUEHHIO.
ConeprxkaHue CKJIaAbIBAETCS U3 CUCTEMBI MIOHSITUH O XMMHUYECKOM JIEMEHTE U BELIECTBE U CUCTEMBI ITOHATUI
0 XUMHU4ecKoi peakunu. O6e 3TH CUCTEMBI CTPYKTYPHO OPTaHNW30BaHbI 110 MPUHIIUITY TOCIEI0BATEIBHOT O
pa3BUTHs 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOI O YPOBHS: aTOMHO -MOJIEKYJISIPHOTO
Y4E€HUS KaK OCHOBBI BCEr0 €CTECTBO3HAaHUs, YpoBHs [lepuonnueckoro 3akona J[. 1. MenneneeBa kak
OCHOBHOT'O 3aKOHA XUMHHM, YYEHHs O CTPOSHUU aTOMa U XUMHUYECKOH CBs3H, IPEACTaBICHUI 00
JNEKTPOIMTUYECKON U CCOLUALIMY BEILECTB B PaCTBOPax. TeopeTnueckne 3HaHUs pacCCMaTPUBAIOTCS Ha
OCHOBE 3MITUPUYECKH MTOIYYEHHBIX U OCMBICIIEHHBIX ()aKTOB, pa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO
YPOBHS K APYTOMY, BBINOIHSS PYHKIUH OOBSCHEHUS U IPOrHO3UPOBAHUS CBOUCTB, CTPOCHHUS U

BO3MOXXHOCTEH MPaKTUICCKOro NpUMCHCHUS U IMMOJIYYCHUA NU3YUACMBIX BCIICCTB.

Taxas opranuzanus copepkaHus Kypca CllocoOCTBYET MPEJCTABIECHUIO XMMHYECKON COCTABIIAIOLIEH
Hay4YyHOU KapTHHBI MUpA B JIOTHKE €€ CUCTEMHON Mpupoibl. TeM cambiM o0ecreurnBaeTcs BO3MOKHOCTh
(dbopMupoBaHUS Y 00Y4aIONUMXCsl [IEHHOCTHOI'O OTHOIIECHHS K HAYyYHOMY 3HAHHUIO M METO/1aM ITO3HAHUS B
Hayke. BakHO Takke 3aMETUTh, YTO OCBOEHUE COAEPKAHUA Kypca IPOUCXOJUT C IIPUBJICYEHUEM 3HAHUN U3
paHee U3y4eHHBIX KypcoB: « OKpyxaromui Mup», «buonorus. 5—7 knacce» n «@usuka. 7 kaacey.

HEJHU U3YYEHUA YYEBHOI'O TIPEIMETA «XUMMUS»

K HampaBiieHuI0 NepBOCTENEHHON 3HAYUMOCTH IPU peatn3aiuu o0pa3oBaTeNbHbIX QYHKIUI TpeaMeTa
«XuUMHUA» TPAAUIIMOHHO OTHOCAT (OPMHUPOBAaHKE 3HAHUI OCHOB XMMHUYECKOW HAyKH KaK 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, TPAKTUYECKOM JIESITEIbHOCTH YE€JIOBEKA M KaK OHOIO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpbI. 3aJja4a IpeIMeTa COCTOUT B (GOPMUPOBAHUH CHCTEMBI XMMUYECKUX 3HAHUN —
BaKHEHIINX (PaKTOB, NOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJ0KEHUH, TOCTYITHBIX 0000 IIeHN I
MHUPOBO33pEHYECKOr 0 XapaKTepa, s3blKa HAyKH, 3HAHUN O HAYYHBIX METOAaX U3yYEHUS BEIECTB U
XMMUYECKUX PEaKIMi, a TaKKe B (OPMUPOBAHUM U PA3BUTUHN YMEHUH U CLIOCOOOB 1€ TEIbHOCTH,
CBSI3aHHBIX C IJIAHUPOBAHUEM, HAOJIOIEHUEM U TIPOBEIEHUEM XUMUYECKOI0 3KCIIEPUMEHTa, COOJII0ICHUEM
npaBuiI 6€30IacCHOr0 OOpallleHus C BEIIeCTBAMU B IIOBCEAHEBHOM KHU3HHU.

Hapsay ¢ 3Tum 1ienu n3ydenus npeamera B IporpaMMe yTOUYHEHbI U CKOPPEKTUPOBAHBI C Y4ETOM HOBBIX
IPUOPUTETOB B CHCTEME OCHOBHOT'0 0011ero oopasopanus. Cerogus B 00pazoBaHUN 0CO00 3HAYUMOU
IpU3HAETCS HAIIPaBJIEHHOCTh 00Y4EHHUs Ha pa3BUTHE U CAMOPa3BUTHE JIMYHOCTH, (OpMUpPOBaHUE €€
MHTEJUIEKTa U 001Iei KyabTypbl. O0ydeHrne yMEHUIO YUYUTHCS U MPOJI0JDKATh CBOE 00pa3oBaHUE
CaMOCTOSTEJIbHO CTAHOBHUTCS OJTHOM M3 BAXKHEUIIUX (DYHKIIUH yIeOHBIX IIPEIMETOB.

B cBs31 ¢ 3THM Npu U3y4EHUU NMPEAMETa B OCHOBHOI IIKOJIE JOMUHUPYIOIlee 3HaUeHH e TPHOOPEH TaKue
e, KaK:

(bopMUpOBaHUE UHTEIIEKTYaIbHO Pa3BUTON JTMUYHOCTH, TOTOBOH K CaMO0OPa30BaHUIO, COTPYTHUYECTBY,
CaMOCTOSITEJIbHOMY IIPUHATHIO PELIEHUHN, CIOCOOHON aalTUPOBATHCS K OBICTPO MEHSAIOIINMMCS YCIOBUAM
JKU3HH;

HanpaBJICHHOCTb O6y‘-ICHI/I$I Ha CUCTEMATHUYCCKOC HpI/IO6H_I€‘HI/IC yqamuxcs K CaMOCTOSITEIIbHOM



MO03HABATEJILHOM JICSTEIBHOCTH, HAYYHBIM METOJIaM ITO3HAHUS, (POPMHUPYIOLTUM MOTHBAIUIO U Pa3BUTHE
CITOCOOHOCTEN K XUMMHU;

obecreyeHne yClIoBUH, CIOCOOCTBYIOIIUX MPUOOPETCHHUIO 00 yUarOIIMMHCS OIbITa Pa3Hoo0pa3HOM
JESATEIbHOCTH, TTO3HAHUS U CAMOITIO3HAHMS, KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETCHIIMM ), UM EIOIINX
YHUBEpCAJIbHOE 3HAYCHHE VISl PA3IMYHBIX BUIOB JCATCIbHOCTH;

(dhopMHupOBaHHUE YMEHUH OOBSCHITH U OICHUBATh SBJCHHS OKPYXKAIOIIEr0 MUPa HA OCHOBAaHUHW 3HAHHH H
OTIBITA, MOJYYCHHBIX MPU U3YICHUU XUMUH;

dbopmMupoBaHre y 00y4arOImUXCsl TyMaHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS IICHHOCTH XUMUYECKIX
3HAHUH JJI BEIPAOOTKH SKOJOTHYECKH 11eJIeCO00Pa3HOro MOBEACHHS B OBITY M TPYIOBOH JIEATEILHOCTH B
LEJISX COXPAHEHUS CBOETO 3/I0POBbS U OKPY’KAIOIIEH MTPUPOTHON CPEbL;

pa3BUTHE MOTUBAIIMU K 00YUYEHUIO, CTOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha OCHOBE
YCBOGHUS 00IIeYeI0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS U HAIPABICHHOCTH
JadbHEUIIero o0y4yeHus.



COJAEPKXAHME YYEBHOI'O IPEAMETA

BemecTBo U XUMHYeECKasA peakuusa

ITepnonnuecknii 3akoH. Ilepuonuyeckas cucremMa xumuyeckux aeMmeHToB . . Menaeneesa. Ctpoenue
aTOMOB. 3aKOHOMepHOCTI/I B U3MCEHEHUH CBOMCTB XMMHUUCCKUX DJIEMEHTOB IICPBLIX TpéX IIEpuoa0B, Kajlausd,
KajJdblusa U X COQZ[I/IHCHI/II\/II B COOTBCTCTBHHU C ITIOJIOKCHUEM 3JICMCHTOB B HCpHOI{H‘l@CKOﬁ CUCTEME U
CTPOCHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BUJbl XUMUYECKON CBA3HU. THIBI KpUCTAUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BEIIECTBA OT TUIA KPUCTAJIINYECKON PEIETKU U BUAA XUMUYECKOMN CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPraHUIECKUX BEIIeCTB (MEXAyHAPOAHAS H TPHBUAIbHAS).
XHWMHUYECKHE CBOKCTBA BEIIECTB, OTHOCSIIIUXCS K Pa3IMYHBIM KJIACCaM HEOPTaHUYECKUX COCAUHEHU,
TEHETUYECKas CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarus XaMUIECKUX PEAKIUH 110 pa3IMIHBIM MTPU3HAKAM (10 YUCTY U COCTaBY YYaCTBYIOIIUX B
PEaKIMU BEIIECTB, MO TEMIOBOMY 3G (PEKTy, IO U3MEHEHUIO CTENEHEH OKUCICHHS] XUMHUYECKUX 3JIEMEHTOB,
110 00pPaTUMOCTH, 10 YYACTUIO KaTalIu3aTopa). DK30- U 3HIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUY ECKHE
YpaBHEHHSI.

[Tonsitre o ckopocTn XuMudeckou peakuuu. [TonsTre 00 06paTUMBIX U HEOOPATUMBIX XUMUYECKHUX
peakuusax. [IoHsATHE O TOMOI€HHBIX U TeTepOoreHHbIX peakiusax. [loHaTHe 0 XUMUYECKOM PaBHOBECHHU.
@DakTOpbl, BIUSIOLIME HA CKOPOCTh XUMUUYECKON PEAKLIMU U TI0JI0KEHUE XUMUYECKOr0 pABHOBECHSI.

OKHCAUTETHbHO-BOCCTAHOBUTEbHBIE PEAKIIUHU, 3JIEKTPOHHBIN 0aaHC OKUCIUTEIbHO-BOCCTAHOBUTEIbHON
peakuuu. CocTaBlieHHE YpaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH C HCIOJIb30BAHUEM METOA
AJIEKTPOHHOTO OasiaHca.

Teopust 31EKTPOIUTUUECKOM U CCOUALINU. DIEKTPOIUTHI U HE- 3MEKTPOJUThl. KaTnOHbI, aHMOHBI.
MexaHu3M JUCCOLUAIIMN BEUIECTB C Pa3JIMYHBIMUA BUJAMH XUMUYECKOU CBsA3U. CTeneHb U CCOLUALUN.
CuiibHbIe U clla0ble 3JIEKTPOJIUTHI.

Peakiiuu moHHOTO OOMeHa. Y CIIOBUS TPOTEKAHUS PEaKIii HOHHOr0 0OMeHa, MOJTHBIE U COKPAIIEHHBIC
MOHHBIE ypaBHEeHHUs peakiuii. CBOCTBa KMCIOT, OCHOBAaHUH U COJIel B CBETE MpeICTaBlIeHUH 00
ANEKTPOIIUTHUECKON auccounanuu. KauecTBeHHbIE peakini Ha HOHBL. [IoHATHE O rHApONH3€e COen.

XUMUYECKUH 3KCIIEPUMEHT: 03HAKOMJIEHHE C MOJIEIISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJJIOB U HEMETAJIOB (IpaduTa U anmasa), CII0KHBIX BEIIECTB (XJI0pUAA HATPUS);
UCCJIEZIOBAaHNE 3aBUCUMOCTH CKOPOCTU XMMUYECKON PEAKIMHU OT BO3AEHCTBUS pa3MuHbIX (PaKTOPOB;
HCCIIEIOBAHUE 3JIEKTPONPOBOJAHOCTH PACTBOPOB BELIECTB, MPOLIECCA AUCCOLMALIMN KUCIIOT, 1IesIouei u coen
(BO3MOXHO M CIIOJIb30BAaHUE BUEOMATEPHAIIOB); IPOBEIEHH € OIBITOB, MO CTPHPYIOIIUX TPU3HAKU
IPOTEKaHUs peakinii HOHHOro oOMeHa (00pa3oBaHUe OCaIKa, BbIIEICHHE ra3a, 00pa30BaHKe BO/Ibl); OIBITOB,
WUTIOCTPUPYIOIUX IPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX Peakiiil (ropeHue, peakluy pa3aoxKeHus,
COEMHEHMSI); PACIIO3HAaBAHUE HEOPTaHMUECKUX BEIIECTB C IOMOIIBIO KaU€CTBEHHBIX PEAKIIUI Ha HOHBI,

PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4.

HemeTanabl 1 HX cOeTUHEHUA

OObmras xapakTepucTika rajoreHoB. OCOOEHHOCTH CTPOEHUS! aTOMOB, XapAKTEPHbIE CTEIIEHN OKHUCICHHUSL.
Crpoenue u pusnueckue cBOMCTBA MPOCTHIX BEIIECTB — TaloreHOB. XMMHUUYECKHE CBOWCTBA HA TIpUMeEpe
xJiopa (B3auMoJIeliCTBUE C MeTaJulaMu, HeMeTaJUlaMy, IiesaoyamMu). XiaopoBoaopo. ColsiHas KUCIIOTa,
XUMHUYECKHE CBOKCTBA, ITOIYYEHHE, IPUMEHEHHE. [[elicTBHE XII0pa U XJIOPOBOIOPOIa HA OPraHU3M
yenoBeka. BaxHelme XJIopuabl U UX HAX0XKIECHUE B IPUPOJIE.

O6mras xapaktepuctrka daeMeHToB VIA-rpynmnel. OcoO€HHOCTH CTPOCHHS aTOMOB, XapaKTEPHbBIC CTENECHU
OKUCJICHMSI.



Crtpoenue u (pu3nyeckue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIJIOTPOITHBIE MOIU (PUKAIIIH
KHCIIOPO/Ia M cepbl. XUMUYECKHE CBOMCTBA cepbl. CEPOBOOPO, CTPOCHHE, PU3NUECKUE U XUMUUIECKUE
cBoiicTBa. OKCUIBI CEPBI KaK MpeICcTaBUTEIN KUCIOTHBIX OKCHA0B. CepHas KUCloTa, pusnueckue u
XUMUYECKUEe CBOKCTBA (00IIHe KaK MPEACTaBUTENs Kiacca KUCIOT U crenuduieckue). XuMu4eckue
peaKIMH, JeKalie B OCHOBE IPOMBIIIIEHHOI'0 CI0Cc00a MmostydeHus cepHoil kuciotsl. [Ipumenenue. Conu
CEpHOM KHMCIIOThI, KAUECTBCHHAS PEeaKIus Ha CyJib(aT-noH. HaxoxaeHue cepbl U €€ COSAMHEHUI B IPUPOJIC.

XUMHUECKOe 3arpsi3HEHNE OKPYKaIOLIeH cpesibl COEAMHEHUSIMU Cepbl (KM CIIOTHBIE IO/, 3arpsi3HEHUE
BO3/TyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIIICHHUS.

Obmras xapakrepuctika 1eMeHToB VA-rpymnmbl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE CTEIICHH
OKHCIICHUSI.

A30T, pacrpocTpaHeHHE B MpUpojIe, PU3ndecKkrue 1 XUMUIeCKue cBoiicTBa. KpyroBopot a3ora B npupoie.
AmMuak, ero GpuU3nYecKrue U XMMHYECKUE CBOMCTBA, MOJIyYeHHE U mpuMeHeHue. Coli aMMOHMS, UX
(bu3nYecKre U XUMHYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHAs peakius Ha HOHBI aMMOHHS. A30THas
KHCIIOTa, e€ moNyueHune, pu3ndeckie 1 XuMU4Yeckre cBoicTBa (001He Kak MpeacTaBUTeNs Kiacca KUCIOT U
cneuuduueckue). Mcrnonb3oBaHue HUTPATOB U COJIE aMMOHHS B KaUeCTBE MUHEPAJIbHBIX YOO PEHUIA.
XUMHUECKOe 3arpsi3sHEHNe OKPYKaIOIIei cpeibl COSAMHEHUIMH a30Ta (KMCIOTHBIE 0K/, 3arps3HEeHNe
BO3/TyXa, TOYBBI U BOJOEMOB).

dochop, ammorponHsie Moaudukanuu Gochopa, pusndeckrne u XumMudeckue cBoiictea. OKcua
docdopa(V) u dochopHas kucnora, GU3NIECKUe 1 XUMHIESCKHE CBOMCTBA, MoJlyueHHe. Vcroap30Banmne
¢docdaToB B KaueCTBE MUHEPAIBHBIX Y100 PEHUM.

O6mas xapaktepuctrka 3aeMeHToB |VA-rpynmbel. OcoO€HHOCTH CTPOSHHS aTOMOB, XapaKTEPHBIE CTEIICHU
OKHCIICHUSI.

Yraepoa, alioTponHble MOAU(QUKALIUN, pAaCIPOCTpaHEHUE B IPUPOe, PU3NUECKre U XUMUYECKHe
cBoiictBa. Axacopbuus. KpyroBoport yriaepona B mpupose. OKCHIBI yriepoaa, ux GU3NIecKrue U XUMHIECKHEe
CBOICTBA, AW CTBHE HA KUBBIE OPTaHU3MBbI, TOMyYSHHE U TPAMEHEHNE. DKOJIOTHUECKH e TTPOOIIEMBI,
cBsizaHHbIE ¢ okcuaoM yriaepona(lV); runmoresa rmodaabHOr0 MOTEIICHHUS KIMMAaTa; TaPHUKOBBIA 3D eKT.
YronpHast KHCJIOTA U €€ CoH, UX (PU3NUecKre U XUMUYECKUE CBOMCTBA, TIOy4YeHHE U TPIMEHCHUE.
KauecTBeHnHas peakmus Ha kKapOOHAT-UOHBI. M cronbp30Banme KapOOHATOB B OBITY,

MEIUIIMHE, IPOMBIIIUIEHHOCTH M CEJIbCKOM XO03S1CTBE.
[TepBoHaYaIbHBIC TOHATHS 00 OPraHUYECKUX BEIISCTBAX KaK O COSAMHEHUSX yriepoa (MeTaH, dTaH,

OTUJICH, alICTUJICH, O9TAHOJI, IIMI[CPUH, YKCYCHAsA KI/ICJ'IOTa). HX cocTaB u XMMHYECKOE CTPOCHHUC. ITonstue o
OMOJOrHYECKU BaXKHBIX BCIICCTBAX: KUPpaAX, 6em<ax, yrieBoaax — M UX POJIHU B )KU3HU YCIIOBCKA.

MarepualibHOE €IMHCTBO OPraHMYECKUX U HEOPTaHUYECKUX COCTMHEHUH.

Kpemuuii, ero pusndeckne 1 XUMUYECKUE CBOMCTBA, TTOJIyYeHHE U TpuMeHeHue. COeTMHEH Usl KPEMHHUSI B
npupoae. O6mme npencrasienus 06 okcuae kpemausa(1V) u kpemaueBoit kucinore. CUIMKATHI, UX
MCIO0JIb30BaHUE B OBITY, MEIUIIMHE, TPOMBIIITIEHHOCTH. BakHeilmme crponTenbHbIe MaTepHaibl: KEpaMHUKa,
CTEKJIO, IIEMEHT, OETOH, kese300eToH. [1pobaemMbl 6€301acHOro NCIOIb30BAHUS CTPOUTEIBHBIX MAaTEPHAIIOB
B TTOBCEIHEBHOM KU3HM.

XUMHUYECKUH SKCIIEPUMEHT: U3yUCHHE 00Pa3I[0B HEOPraHUYECKUX BEIIECTB, CBOMNCTB COJITHOW KHCIIOTHI;
MPOBEACHNE Ka4eCTBEHHBIX PEaKIMii Ha XJIOPHUA-UOHBI U HAOIIOAEeHIE TPHU3HAKOB UX TPOTEKAHUS; OIBITHI,
oTpakarotue GU3NIECKUe M XUMUIECKIE CBOMCTBA raJIOT€HOB U UX COSIMHEHUH (BO3MOXKHO MCIOJIb30BAHNE
BUJICOMATEPUAJIOB); 03HAKOMJIEHHE C 00pa3liaMy XJIOPUIOB (TalIOr€HUIOB); 03HAKOMJIEHHE C 00pa3liaMu
cepbl U €€ COeAMHEHUSIMU (BO3MOKHO HCIIOIb30BaHNE BUIE€OMaTEePHAaIoB); HaOII0A€HHE TIpoliecca
o0yTrJIMBaHUs caxapa Mo JeHCTBUEM KOHIICHTPUPOBAHHON CEPHON KUCIIOTHI; U3YYEHUE XUMUYECKUX
CBOMCTB pa30aBJIECHHONW CEPHOM KUCIIOTHI, TPOBEICHUE KAUECTBEHHOW pEaKIuu Ha CyJb(}aT-HuoH U
HaOIII0ICHHE MTpU3HaKa e€ MPOTeKaH!s; O3HAKOMIICHHE ¢ (PU3NYECKUMU CBOMCTBaMHU a30Ta, pocdopa u ux



COEAMHEHHH (BO3MOXKHO MCII0JIb30BaHUE BUIEOMAaTEPHAIIOB), 00pa3iaMu a30THBIX U GOCHOPHBIX
ynoOpeHuil; noiaydeHue, coOupanue, pacno3HaBaHUEe U U3yYEHHE CBOICTB aMMHaKa; IIPOBEIeHNE
KayeCTBEHHBIX PEaKIUil HA HOH aMMOHUS U pochaT-nOH U U3ydeHHE IPU3HAKOB UX MIPOTEKaHUS,
B3aUMO/ICH CTBH € KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEbI0 (BO3MOYKHO MCITOJIb30BAHHUE
BUJICOMATEPUAJIOB); H3y4EeHUE MO/IeTIeld KpUCTAUTMUECKUX PEeIETOK anMasa, rpadura, Qymiepena;
03HAaKOMJIEHHE C TPOLIECCOM a/IcOPOLIMU PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHUBOrasa; MoJy4eHue, CoOOupaHue, paclio3HaBaHNWEe U U3ydeHUE CBOMCTB YIIIEKHUCIIOro rasa; IpoBeeHHe
KayeCTBEHHBIX PeaKIUili Ha KapOOHAT- M CUJIMKAT-UOHbI U U3Y4YEHHUE TPU3HAKOB X MPOTEKAHUS;
O3HAKOMJIEHHUE C MPOYKIHEH CUITMKATHOW MPOMBIIIVIEHHOCTH; PEIIEHHE 3KCIIEPUMEHTAIBHBIX 3a/1a4 10

Teme«BakHelIre HEMETaJIbl H UX COCOUHCHUS.

MeTajjibl M UX COeAMHEHUS

OO01ras XxapakTepucTUKa XMMUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHMM UX MOJIOKEHUS B
[lepuoguyeckoit cucreme xumuaeckux 3nementoB Jl. . MenneneeBa u crpoenust atoMoB. CTpoeHue
MeTaJIJIoOB. MeTannuueckas CBsA3b U MeTaJuIndecKasi KPUCTAJUIMYECKas PEIIETKA. DJIEKTPOXUMUYECKUH st
HanpsoKkeHUM MetasuioB. du3nueckue 1 XuMU4ecKre cBoicTBa MeTaioB. O0mue crnocoObl MoIy4eHus
MmetasuioB. [ToHsATHE 0 KOPPO3MH METAIIIIOB, OCHOBHBIE CIIOCOOBI 3alIUThI UX OT KOppo3uu. CriaBsl (CTallb,
YYT'yH, JI0PaTIOMUHUI, OpOH3a) U UX MPUMEHEHUE B ObITY U IPOMBILIUIEHHOCTH.

[I{esrounbIe MeTauIbl: IMOJI0KeHue B [lepuonnueckoi cucreme xuMmuueckux anemenTos /. . Menneneesa;
CTPOEHHUE UX aTOMOB; HaXOX/I€HHE B pupojie. Pu3nuecKkue 1 XMMUYECKIE CBOMCTBA (Ha MpUMepe HATPpHs 1
kanusi). OKCUIbl U TUAPOKCHUIBI HATpUs U Kaius. [[puMeHeHune 1meI0uHbIX METAJJIOB U UX COeIMHEHUII.

[IlenouHO3E€MENBHBIE METAIUIBI MATHUN U KAJIBLIMIL: 10JI0keHNE B [leproandeckoi cucTeMe XUMHY €CKUX
anemeHToB [I. 1. MeHnneneeBa; cTpoeHue UX aTOMOB; HaXOXKE€HUE B Ipupoie. PU3NYecKue U XUMUYECKUE
CBOICTBA MarHus M KaJjblus. Baxkuelmme coennaeHns Kaabus (OKCUI, THIPOKCH I, coJH). XKECTKOCTh
BOJIBI M CIIOCOOBI €€ YCTpaHEHHUSI.

AmomMuHuMii: nonoxenue B [lepunoanueckoit cucreme xuMuueckux anemeHnToB /1. 1. Menneneesa;
CTpOEHHE aTOMA; HaXOXAeHue B mpupoje. Pu3nuecKkue U XMMUYEeCKHe CBOMCTBA allfOMUHNA. AMQOTepHbIE
CBOWCTBA OKCHJA U THJIPOKCH/IA ATIOMHUHHSL.

Kenezo: monoxenne B [lepuoauueckoii cucreme XumMuueckux asemeHToB J. . MenaeneeBa; crpoeHue
aToMa; HaXOoXKJeHue B mpupoje. Pusnueckrne 1 XuMUIeCKre CBOMcTBA kelne3a. OKCHIBI, TUIAPOKCHIBI M COJA
xene3a(ll) u xxenesza(lll), ux cocras, cBOMCTBa ¥ MOJTyYEHUE.

XUMHUYECKHUNA SKCIIEPUMEHT: O3HAKOMJIEHHE C 00pa3liaMK METAJIJIOB M CIUIABOB, UX (PU3MYECKUMU
CBOMCTBAMU; U3yUEHUE PE3YIHTATOB KOPPO3UHU METAIIIOB (BO3MOYKHO MCITOJIb30BaHUE BUEOMATEPHUAIIOR),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHJIa KJIBIIUSI M HATPUS C BOAOW (BO3MOKHO MCITOJIb30BaHUE
BHJIEOMATEPUAJIOB); UCCIIEIOBAHIE CBOMCTB JKECTKOM BOJIBI; MPOI[eCcCa TOPEHUS Keje3a B KUCIOPOae
(BO3MOKHO MCIOJIB30BAHUE BUIEOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KaU€CTBEHHBIX PEAKIINI HA HOHBI
(Maruus, Kanpnus, amoMuHus, nuHKa, Kemeza(ll) u xxemnesa(lll), menu(11)); HabmoneHne u onmucanmne
MIPOIIECCOB OKpAIIMBAHUS IJJAMEHU MOHAMH HATPUS, KaJIHs U KaIbIKs (BO3MOXKHO HMCIIOJIb30BAHUE
BHJICOMATEPHUAJIOB); MCCIICIOBAHNE aM(POTEPHBIX CBOWCTB T'MAPOKCH I AIFOMUHUS ¥ THIPOKCHIA [IMHKA;

PCIICHUEC DKCIICPUMCHTAJIbHBIX 3a1a4 I10 TEMEC «Baxxneimme MeTaIbl U UX COCOAUHCHUA.

XHuMHS ¥ OKPYXKAWIIASA Cpeaa

Hogrwle MaTepuanbl U TeXHOJIOTUH. BeniecTBa 1 MaTepraibl B TIOBCEHEBH O KU3HU YeJIOBEKa. XUMUS U
30poBbe. bezonmacHoe nCIoap30BaHNE BEMIECTB M XUMUUECKHUX peakiuii B ObITy. [lepBas momotis npu
XUMHUYECKUX 0XKOrax U oTpaBiieHUusaX. OCHOBBI SIKOJOTHYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpYyXarolier cpeanbl (mpenenbHas qomycruMast KoHmeHTpaius Bemects — [1JIK). Poas xumuu B pemenun
AKOJIOTHYECKUX TPOOITIEM.



[TpupoHbIe HCTOYHUKU YTIAEBOJOPOIOB (Yrojib, IPUPOAHBII ra3, HeTh), IPOAYKTH X MEepepadOTKU, UX
pOJIb B OBITY U IPOMBIIICHHOCTH.

XUMHYECKHI SKCIIEPUMEHT: U3ydeHHe 00pa3IoB MaTEpHAaOB (CTEKIIO, CIUIABBI METAIIIIOB, IIOJIUMEPHEIE
MaTepHuabl).

MexnpeamMeTHbIE CBSA3H

Peanuzanus MexnpeaMeTHbIX CBsI3el MPU U3YYEHUU XMMUHU B 9 KJlacce OCYILIECTBIAETCA Yepe3
MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TTOHSITHH, TaK U TIOHSITHH, SBIISTFOITUXCS CHCTEMHBIMH JIJTST
OTJIEJIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOr' O IMKJIA. Peanmu3anus MEeXIPEAMETHBIX CBSA3EH MPU U3yUEHUU
XUMUH B 9 KJTacce OCYIIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIINX €CTECTBEHHO -HAYYHBIX TIOHATHM, TaK U
MOHSATUH, SIBJSIOIIMXCS CUCTEMHBIMU JIJISI OTJIENIbHBIX TPEAMETOB €CTECTBEH HO-HAYYHOT' O LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIC TTOHSTHS: HAYIHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHAITU3, CHHTE3,
KJIacCU(PHUKAIUS, TEPHOJUIHOCTH, HAOIIOIEHU e, SKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPEHIE, MOJICITb,
SBJICHHE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTUS, MAaTEPUAIIBI.

duznka: MaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU, U30TONBI, pATHOAKTUBHOCTD,
MOJIEKYJIa, JICKTPUYECKHUH 3apsi1, TPOBOJIHHUKH, ITOTYIIPOBOIHUKH, TUIICKTPUKHU, (POTOIJIEMEHT, BEIIECTBO,
Te10, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA, I'a3, paCTBOP, pACTBOPUMOCTH, KPUCTAJIIMUECKas PelIeTKka,
CIUTaBbI, (PU3UYECKHE BEIMYUHBI, SAUHUIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, TUIAHETHI, 3BE3IbI,
CommHrie.

buonorus: ¢orocunres, npixanue, buocdepa, 3KocHUcTeMa, MUHEpaIbHbIE yA00pEHHS, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, MU TATEIIbHBIC BEIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaIIbl, TOPHBIC TTOPOIBL, TOJIE3HBIE HCKOMAEMBbIE, TOIUIUBO,
BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE OGPA3OBATEJIBHBIE PE3YJIbTATBI

N3yyenne xumun B 9 kitacce HarpaBlIEHO HA JOCTHXKEHUE 00 yJarOIIMMHUCS JTMYHOCTHBIX, METAIPEIMETHBIX
U TIPEIMETHBIX PE3yJIbTATOB OCBOCHHS Y4€OHOTr0 MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMuyHOCTHBIE PE3YNIBTAThI OCBOCHHUS ITPOr'PAMMBI OCHOBHOT'O O0IIIETO 00pa30BaHMs JOCTUTAIOTCS B XO/I€
0o0ydeHHSI XUMHH B €IMHCTBE YI4€OHOW U BOCIIUTATEIHLHOM eI TeIbHOCTH OpraHu3anui B COOTBETCTBUU C
TPaAULMOHHBIMU POCCUKCKUMU COLMOKYJIBTYPHBIMHU U 1yXOBHO-HPaBCTBEHHBIMH LICHHOCTSMHU, IPUHATHIMU
B 00II[eCTBE MTpaBWJIaMU U HOPMaMH MOBEJICHUS U CITOCOOCTBYIOT MpOIleccaM CaMOMO3HAHUS, CAMOPA3BUTHUS
Y COLIMAJIM3AINHU 00 y4arOIINXCS.

JIMYHOCTHBIC PE3yIbTaThl OTPAKAOT CHOPMUPOBAHHOCTH, B TOM YU CJIE B YACTHU:

IMaTpuoTHYEeCKOro BOCIIUTAHUS

1) LEHHOCTHOrO OTHOLIEHUS K OT€YECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCIIEINIO,
MOHMMAaHUS 3HaYEHUs] XUMUYECKON HaYKU B )KU3HU COBPEMEHHOI'0 00IIeCTBa, CIOCOOHOCTH BJIa/I€Th
JIOCTOBEPHOM MH(pOPMaLIMEl O EPEIOBbIX JOCTHKEHUSAX U OTKPBITUSIX MUPOBOM M OTEUECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTpPOICTBE MUpPa U OOLIECTBA;

I'pa:xknanckoro BocnuTaHus

2) npencTaBiICHUS O COLMAIbHBIX HOPMaxX U MPaBUIaX MEXKIMYHOCTHBIX OTHOILIEHUN B KOJIJIEKTUBE,
KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, yueOHO -HCClIe0BATEIbCKOM, TBOPYECKOH U
JIPYTUX BUAAX J1€ATEIbHOCTH; TOTOBHOCTH K pa3HOOOPA3HOI COBMECTHOMW JIEATENBHOCTU MPH BBITIOIHEHUT
y4eOHBIX, TO3HABATENBHBIX 3324, BHITTOJIHCHHH XUMUYECKHX YKCIIEPUMEHTOB, CO3JJaHUU Y4EOHBIX TPOCKTOB,
CTPEMJICHHUS K B3aMMOITIOHUMAHHIO M B3aMMOITOMOIIIM B IPOIECCE 3TON yueOHOM NeATeTbHOCTH; TOTOBHOCTH
OIICHUBATh CBOE MOBEIEHUE U TOCTYIKA CBOMX TOBAPHUIIEH C MO3UIIMU HPABCTBEHHBIX U TPABOBBIX HOPM C
Y4ETOM OCO3HAHHUSI OCJIEICTBUI ITOCTYIIKOB;

LeHHOCTH HAYYHOTO MO3HAHUS

3) MUPOBO33PEHUYECKUX MPEICTABJICHUN O BEIIECTBE M XUMHYECKON PEAKIIMH, COOTBETCTBYIOIITIX
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIOIIUX OCHOBY JIJISI TOHUMAHUS CYITHOCTH HayYHOU
KapTUHBI MUPA; MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MIPUPOJIBI, B3AMMOCBSI3IX
YeJI0BeKa C MPUPOIHOM Cpeaoi, O POIM XUMHH B IO3HAHUH 3THX 3aKOHOMEPHOCTEH;

4) mo3HaBaTeJILHBIX MOTHBOB, HAMPABJICHHBIX HA MOJy4E€HUE HOBBIX 3HAHUN MO XUMHH, HEOOXOJUMBIX JIJIS
00BsICHEHHSI Ha0JII01aeMbIX TTPOIIECCOB U SIBJICHHUIA;

5) no3HaBaTeabHOU, HHPOPMAIIMOHHON U YUTATEIHCKOW KYJIbTYPBI, B TOM YHUCII€ HABBIKOB
CaMOCTOSITENFHON PabOThI ¢ y4eOHBIMHU TEKCTaMHU, CIIPABOYHOMN JIUTEPATypOU, TOCTYIHBIMU TEXHUYECKUMU
cpeacTBaMu HHPOPMALIMOHHBIX TEXHOJIOTUH;

6) uHTEepeca K 00y4EHHIO U MMO3HAHUIO, JTI0003HATENBHOCTH, TOTOBHOCTH M CLIOCOOHOCTH K
camMo00pa30BaHUIO, TPOSKTHON M MCCIIEIOBATEIHCKOM IeITeTbHOCTH, K OCO3HAHHOMY BBIOOpY

HaIPaBJICHHOCTU U YPOBHS 00yUY€HUs B JlaJbHENIIEM;

®opMuUpOBaHHS KYJbTYPbI 310POBbs

7) OCO3HaHU HCHHOCTH KU3HH, OTBCTCTBCHHOI'O OTHOIICHHU K CBOEMY 310POBbIO, YCTAHOBKH Ha
3JI0pOBBIN 00pa3 )KU3HU, OCO3HAHUS MMOCIICACTBUN M HEN PUSATHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHHUS
aJIKOT 0J15, HAPKOTHKOB, KYpEHHsI), HEOOXOJUMOCTHU COOJIIOIEHUS TPaBHII O€30MaCHOCTH PHU 0OpalIeHUH €
XUMHNYCCKHMMHU BCIICCTBAMU B 6BITy u peaHLHOfI KH3HU,

Tpynosoro Bocnuranus
8) uHTEepeca K MPakTUYECKOMY H3y4eHHI0 TpodeccHil U Tpyaa pa3auyHOro poja, yBaKEHUE K TPyAY U



pe3yJibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM YMCJIE HA OCHOBE IIPUMEHEHUS NIPEAMETHBIX 3HAHUM 110 XUMUHU,
OCO3HAHHOT O BRIOOPA MHIWBHUIYAJIbHOU TPAEKTOPHH MPOAOJDKEHUS 00pa30BaHUs C y4ETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTHU K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIIeIIHOM
npoecCuOHaNBbHOM NESITEIbHOCTH U Pa3BUTUS HEOOXOAUMBIX YMEHUN; TOTOBHOCTh aJJalITUPOBATHCS B
npo¢ecCHOHATIbHON Cpeie;

IKOJIOrH4eCKOro BOCIUTAHUA

9) sKoIOrHYecKH 11es1eco00pa3HOro OTHOLICHHUS K MPUPOIE KaK MCTOUYHUKY KHU3HH Ha 3emiie, OCHOBE e
CyIIIECTBOBAaHMS, TOHUMaHUS LIEHHOCTH 3/10pOBOT'0 M 0e30macHoro odpasa *U3HU, OTBETCTBEHHOTO
OTHOILIEHUS K COOCTBEHHOMY (U3NYECKOMY U TICUXUYECKOMY 37]0pPOBbIO, OCO3HAHUS LIGHHOCTH COOJIIOIEHUS
npaBuJ 0€30IaCHOTO MOBEACHUS MTPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIIHUSX, YTPOXKAIOUIUX 310POBBIO
1 )KU3HHU JIFOJICH

10) ciocoGHOCTH MPUMEHSATD 3HAHUS, 10Jy4aeMble IIPU U3YUEHUH XUMUHM, AJIs PEIICHUS 3aj]a4, CBA3aHHbIX
C OKpYyKarolled IPUPOAHON CPEn O, MOBBIICHHS YPOBHS DKOJOrHYECKON KYJIBTYPBI, OCO3HAHUS
rII00aJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U ITyTel UX PEIleHHs TOCPEICTBOM METO0B Xumuu; 11)
9KOJIOTUYECKOr0 MBIIIEHHS, YMEHUS PYKOBOJICTBOBATHCS UM B [TI03HABATEIbHON, KOMMYHUKATUBHON U
COLMaJIbHOM MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIAEISIOT 3HAUMMBbIE JIJ1s1 JOPMUPOBAHUS MUPOBO33PEHUS
oOIIeHayYHbIe MOHATHUS (3aKOH, TEOpHs, IPUHIUI, TUTIOTe3a, (PaKT, CUCTEMa, IPOIIECC, IKCIIEPUMEHT U JIp.),
KOTOpbI€ HCIOJb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX MPeAMETaX U MO3BOJSIOT HA OCHOBE 3HAHUI U3
ATUX MPEAMETOB (POPMUPOBATH MPENCTABICHHUE O LIEJIOCTHON HaAYYHON KapTHHE MUPA, U YHUBEPCAJIbHBIC
yueOHbIe el cTBUS (TI03HABaTelIbHbIE, KOMMYHUKATUBHBIE, PEryIATHBHBIEC), KOTOPhIE 00ECIeUHBAIOT
(dopmMHpOBaHKE TOTOBHOCTH K CAMOCTOSATEIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JeSITeIbHOCTH.

MeTanpenMeTHbIe pe3yIbTaThl OCBOCHUS 00pa30BaTEIbHOMN MPOrpaMMbl IO XUMHUH OTPaXkaroT OBJIAJICHHE
YHUBEPCAIbHBIMU [103HABATENbHBIMU JIEHCTBUSIMH, B TOM YHUCJIE:

ba30BbIMH JIOTHYECKUMM 1eHCTBUSAMH

1) yMeHHEM UCTIOIL30BAaTh MPUEMBI JIOTHYECKOT'0 MBIIIUICHHSI IPYU OCBOSHUY 3HAHHI: pACKPBIBATH CMBICIT
XMUMHUYECKUX TOHATHH (BBIIENSATh HX XapaKTepHbIE IPU3HAKH, YCTAHABINBATH B3aUMO CBSI3b C IPYTUMU
MOHATHUSIMU ), UCIIOJIb30BATh OHITHS 17151 0OBSICHEHUS OTJEIbHBIX (DAKTOB U SBJIEHUIT; BHIOMPATh OCHOBAHUS
U KPUTEPHH TSl KJaccu (pUKAIM XMMHUYECKHX BEIIECTB U XUMUYECKUX PEaKlUii; ycTaHaBIMBATh IPUYMHHO -
CIIEZICTBEHHBIE CBSI3U MEXKy 00bEKTaMH U3YUEHHsI; CTPOUTD JIOTHUECKHUE PACCYKIEHUS (MHIYKTUBHBIE,
JIeTYKTUBHBIE, [10 aHAJIOTUH); 1€J1aTh BBIBOJBI U 3aKIIOUEHUS;

2) yMEeHHEM MPUMEHATDH B POIeCcCe TTO3HAHMS MOHATHS (IPEIMETHBIE U METAPEAMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3yEeMbIE B XUMUH, IPEOOPA30BBIBATH HIMPOKO MPHUMEHSIEMbIE B
XUMUHU MOJIETIbHBIE MPECTABICHUS — XUMHUYECKUN 3HaK (CUMBOJI QJIEMEHTA), XUMHUYecKas popMmyna u
ypaBHEHUE XUMUYECKOW PEaKMy — MPU PEIIeHUU YaeOHO-TI03HABATENbHBIX 33/1a4; C YI4ETOM ITUX
MOJIeNIbHBIX MPEACTABICHUH BBISIBIISATh U XapaKTePU30BaTh CYIIECTBEHHbIE IPU3HAKU U3y4aeMbIX
00BEKTOB— XUMHUYECKHX BEIIECTB M XUMUYECKUX PEAKIIHIi; BBISBISATH OOIINE 3aKOHOMEPHOCTH, TPHYHUHHO -
CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUYMS B U3YUaEMBbIX IIPOLIECCAX U SBJIICHUAX; IPEAJIaraTb KPUTEPUHN IS
BBISIBJICHUS ATUX 3aKOHOMEPHOCTEN U MPOTUBOPEUHIl; CAMOCTOATENFHO BRIOMPATh CIOCOO pelIeHus yueOHOoM
3a/1auu (CpaBHUBATh HECKOJBKO BApUAHTOB PEIICHUS, BHIOUPATh HANOOJIee MOAXOIAIUN ¢ yUETOM

CaMOCTOATCIbHO BbIACICHHBIX KpI/ITepI/ICB);

ba3oBbIMH HCCIeA0BATEIbCKIMHY Jd€iiCTBUSIMHA



3) yMEHHEM HCII0JIb30BaTh MOCTABJICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA TIO3HAHUS, a TAK)KE B
Ka4yecTBE OCHOBBI JIJIs1 ()OPMUPOBAHHUSI TUTIOTE3BI 110 TIPOBEPKE MPABUILHOCTH BBICKA3 bIBAEMBIX CYK/ICHUMH;

4) npuoOpeTeHne ONbITa MO MIAHUPOBAHUIO, OPraHU3AIMK U TPOBEJICHUIO YUCHHYECKUX IKCIIEPUMEHTOB:
yMEHHUE HA0JII0JaTh 3a XOIOM IPOI[ECcca, CAMOCTOSITEIIbHO MPOTHO3UPOBAThH €0 PE3yiIbTaT, POPMYIHPOBATH
0000 IIeHH S ¥ BBIBOJIBI ITO PE3yJIbTaTaM IIPOBEIEHHOTO OIBITA, UCCIICOBAHMS, COCTABIIATH OTYET O
NpojieIaHHOM padore;

PadoToii c undopmanmei

5) yMeHueM BbIOUpaTh, aHAIM3UPOBATH U HHTEPIPETUPOBATH HHPOPMALIMIO PA3TUUYHBIX BUJIOB U POpM
IPEACTABIICHHUS, IOJIYyYaeMYI0 U3 pa3HbIX HCTOYHUKOB (Hay4HO-TIOMyJIsIpHas JIUTEepaTypa XUMHUECKOT O
cofiepKaHus, ClipaBOYHbIE TOCOOMs, pecypchl IHTepHeTa); KpUTUYECKH OLIEHUBATh IPOTUBOPEUUBYIO U
HEIOCTOBEPHYIO HH(OpMaIHIO;

6) yMEeHHEM IPUMEHSATH Pa3InYHbIe METOABI U 3aIIPOCHI IIPH MOMCKE U 0TOOpe HH(pOpMaLuu U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX JJIsl BBIMOIHEHNUS Y4eOHbBIX U TTO3HABATENbHBIX 3aa4 ONpe
-JIeNEHHOr 0 TUIIA; IPUOOPETEHHE ONbITa B 00JACTH UCIIOJIb30BaHMs HH()OPMAIMOHHO -KOMMYHUKAaTUBHBIX
TEXHOJIOTUH, OBJIAZICHUE KYJIbTYPOH aKTHUBHOI'O UCIIOJIb30BAHUS PA3JINYHBIX IIOUCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAJIbHYIO (OPMY MpecTaBiIeHNs HHPOPMALUU U WILTIOCTPUPOBATh
pelaeMble 3a7aui HECTOKHBIMU CXeMaMHU, IMarpaMMaMHu, ApyruMu opmamu rpauku 1 ux
KOMOHUHAIUSIMU;

7) yMEHHMEM HCII0JIb30BaTh U aHAJIM3UPOBATH B IIpoliecce yueOHOH U NCCIIeI0BATENbCKON AeATENbHOCTH
MH(OPMALUIO O BIHUSHUY MPOMBIIIIEHHOCTH, CEIbCKOI0 X035 CTBA M TPAHCIIOPTA HA COCTOSTHHE
OKPYXarollel MPUupoOaHON CPEJIbl;

YHuBepCATbHBIMM KOMMYHUKATUBHBIMM el CTBHAMHU

8) ymeHueM 3a7aBaTh BOIPOCHI (B XO/€ TUaIora u/uik JUCKyCCHH) IO CYIIECTBY 00CYX/1aeMOil TeMBI,
(bopMyIHpPOBaTH CBOU MPENTI0KEHUS OTHOCUTENILHO BBIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

9) npuoOpeTeHue onbiTa MPE3EHTAUU PE3YIbTaTOB BRIMOJHEHNUS XMMHUECKOI0 SKCIIEpUMEHTa
(;1TabopaTOpHOTO OMBITA, JTAOOPATOPHON PAOOTHI O UCCIIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOT O IPOEKTA);

10) 3anHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU MTO3HABATEIBbHON U HCCIIE0BATENbCKOM
JIeATeIbHOCTH TIPU PEIIEHUH BO3HUKAIOMINX MTPO0JIeM Ha OCHOBE yuéTa OOLINX HHTEPECOB U COTJIA COBAHUS
no3unuit (00CyxkaeHus, 0OMEH MHEHHUSIMU, «MO3TOBBIE IITYPMBbI», KOOPAWHAIIMS COBMECTHBIX ACHCTBUH,
olpe/elieHNe KPUTEPUEB 110 OLIEHKE KaueCTBa BHINOJIHEHHON paboThl U Ap.);

YHUBepCAIBHBIMH PeryJATHBHBIMH AeHCTBUAMH

11) ymeHneM caMOCTOSTEIbHO ONPEAEIATh LeU AeATENbHOCTH, IIJIAHUPOBATh, OCYILIECTBIIATD,
KOHTPOJIMPOBATh U IPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO J€ATENIbHOCTh, BEIOMpATh Hauboee
3¢ eKTUBHbBIE CIIOCOOBI pelIeHHs yueOHbIX U IT03HaBaTEIbHbIX 3a/ja4, CAMOCTOSTEIbHO COCTABIATh UIH
KOPPEKTUPOBATH NPEIOKEHHBIM AJITOPUTM JACHCTBUN IIPU BBINOJHEHUHN 3a1aHUM C y4ETOM IOJIy4ECHUS
HOBBIX 3HaHHMM 00 N3y4aeMbIX 00bEKTaX — BELIECTBAX U PEAKIUAX; OLEHUBATH COOTBETCTBHUE MOTYYEHHOT O
pe3yJibTara 3asBJICHHOM 11EMH;

12) ymeHureM HCII0NIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIaraeMble B YCIOBUU 3aJaHU.

INPEJMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yIbTaTOB IO OCBOCHUIO 00SI3aTEILHOTO COJIepKAHUs, YCTAaHOBIEHHOI'O JaHHOM
IpUMepHOH pabodel TPOrpaMMOii, BBIIENAIOT: OCBOCHHbBIE 00yUaIOIIMMUCS HaAyYHbIe 3HAHUS, YMECHUS U
crocoObl neiicTBUH, crienuduyeckue s IpeAMEeTHON o0nacTu « XUMHUs», BUBI AESITEIBHOCTH 110
MOJIyYEHHUIO HOBOT'O 3HAHUs, €r0 MHTEPIIPETAllK, TPE0OPa30BaHUIO U IPUMEHEHUIO B Pa3IMUHBIX YUEOHBIX U
HOBBIX CUTYallUsIX.



[IpenMeTHBIE PE3yABTATHI MPEACTABICHBI OTPAXKAIOT CHOPMUPOBAHHOCTD Y OOYUAIOIIMUXCS CIEAYIOIINX
YMEHUN:

1) packpvieams cmblci OCHOBHBIX XUMUYECKUX MOHITUI: XUMHYECKUH JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BaJICHTHOCTb, AJIEKTPOOTPHUIATEILHOCTh, CTEIICHb
OKHCIICHUS, XUMUYECKas peaKkiusi, XUMUYECKas CBS3b, TEIUIOBOU 3D PEKT peakinu, MOJIb, MOJIS pHBIH 00BEM,
PacTBOP; SIEKTPOUTHI, HEIJIEKTPOIUTHI, JJIEKTPOIUTHYECKAs TUCCOIUAIIHS, PEaKIIH HOHHOTO 0OMeHa,
KaTaJn3aTop, XUMUYECKOE paBHOBECHE, 00paTUMbIE H HEOOPATUMBIE PEaKIIUU, OKHCIUTEIBHO -
BOCCTaHOBUTEIIbHBIE PEAKIUH, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHE, aJNTOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKas CBS3b (KOBAJICHTHAS, HOHHAS, METAJUTMYeCKas ), KpUCTaJUITHIecKas pereTka,
KOPpPO3HsI METAJJIOB, CIJIaBBl; CKOPOCTh XUMHUECKOH PEaKINH, IPEeIeTbHO JTOMyCTUMask KOHIIEH TPaIHsI
(ITOK) Bemiectna;

2) unnocmpupoeans B3aUMOCBS3b OCHOBHBIX XUMHYECKHUX MOHATHH (CM. M. 1) U IPUMEHSI T 3TH MOHATHSI
TIPY OTNIMCAHUU BEIECTB U MX MPEBPAICHH;

3) ucnonvzosamv XAMUYECKYIO CUMBOJIUKY JUIS COCTABJICHUS ()OPMYIT BEIIECTB H YPABHEHHI XUMUYECKUX
peaKLmii;

4) onpedensimb BaJCHTHOCTb U CTEIICHb OKUCIICHUSI XUMHYECKHX JIEMEHTOB B COSIUHECHUSIX Pa3InIHOrO
COCTaBa; MPUHAIICSKHOCTh BEIIECTB K ONPEACIIEHHOMY KIIacCy COSTUHEHNUHN 10 (OopMysIaM; BUJ XUMUYIECKON
CBsI3U (KOBAJICHTHAs, MOHHAs, METAJIMUECKasl) B HEOPraHUYECKUX COCTUHEHUSAX; 3aps]] MOHA TI0 XMMHY €CKOM
dbopmyne; XxapakTep cpelbl B BOAHBIX paCTBOPAaX HEOPraHUYECKUX COCTUHEHUHN, TUTT KPUCTATINYECKOM
pEmIETKA KOHKPETHOT O BEIIECTBA;

5) packpwisame cmuicn [epunoguueckoro 3akona J[. 1. MeHeneeBa u 1eMOHCTPHPOBATH €O MOHMMaHHUE:
OITMCBIBATH U XapaKTEPH30BaTh TaOIMUHYIO (hopmy [leproandeckoil cCHCTeMbl XMMHYECKUX JJIEMEHTOB!
pas3nuyaTh MOHATHS «TJIaBHas noarpynna (A-rpynmna)» u «nobdounas noarpynna (b-rpynmna)», manele u
OoJbIIE TIEPUOJIBI; COOTHOCHTH 0003HAYECHHUSI, KOTOPHIC UMEIOTCS B TIEPHOIUICCKON TaOJHIIe, C Y CIIOBBIMA
XapaKTEePUCTUKAMU CTPOSHUS aTOMOB XUMUYECKUX SJIEMEHTOB (COCTaB U 3aps[ siapa, 001Iee Yucio
AIIEKTPOHOB M pacIpeeNeHre UX MO dIEKTPOHHBIM CIIO0SIM); OOBSICHSITH 00IIIHE 3aKOHOMEPHOCTH B
M3MEHEHUU CBOWCTB DJIEMEHTOB M UX COSMHEHUH B IPEeiax MalbIX IIEPUOAO0B U TJIABHBIX TOJTPYIII C
y4€TOM CTPOCHHS UX aTOMOB;

6) kraccugpuyuposams XUMUIECKUE FTIEMEHTHI; HEOPraHUYECKHE BEIECTBA; XUMUIECKHAE PEaKInH (110
YHCITY  COCTABY YUACTBYIOIIMX B PEAKIIH BEUIECTB, 110 TEMIOBOMY 3P (EKTy, 10 N3MEHEHHIO CTEICHEeH
OKHCJICHUSI XUMHUYECKUX JIEMEHTOB);

7) xapaxmepuzoeams (ONUCHIBATH) O0OIIKE U CHICHU(PUUCCKIE XUMUYESCKUE CBOMCTBA MPOCTHIX U CIIOKHBIX
BEIIECTB, TTOJTBEPK/asi O CAHUE MPUMEPAMH MOJIEKYJSIPHBIX U HOHHBIX YPaBHEHUI COOTBETCTBYIO X
XUMUYECKUX PEaKIIHil;

8) cocmaesnsame ypaBHEHUS dIIEKTPOIUTHY ECKON M CCOLUAIIMH KUCIIOT, MIEJI0OYEH U COJICH; MOJIHBIC U
COKpalIEHHbIE YPaBHEHUSI peaKuii HOHHOTO OOMEHa; YpaBHEHHsI pEaKIiil, TOATBEPKAAIOIINX
CYIIECTBOBAHHME F'€HETHYECKON CBSI3U MEX/TY BEIIECTBAMHU PA3IMYHBIX KJIACCOB;

9) packpwisams cywHOCMb OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKI[HIA TTOCPEACTBOM COCTABIICHHSI
3JIEKTPOHHOTr0 0ajaHca TUX PeaKIuil;

10) npoenosuposams CBONCTBA BELIECTB B 3aBUCHMOCTH OT MX CTPOCHUS; BO3MOKHOCTH TPOTEKAHUS
XUMHAYECKUX MPEBPAIICHUI B pa3TUYHBIX yCIOBUSIX;

11) sbluucasms OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MAcCChI BEIIECTB; MaCCOBYIO JIOJIIO
XUMHUYECKOTO0 JIEMEHTa 10 (hopMyJie COeIMHEHNsT; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOAUTH
pacy€rhl M0 YpaBHEHHIO XUMHYECKON PEaKIny;

12) cnedosamsb nipaBrUIaM MOJIB30BAHUS XUMHYECKOU MOCY/I0M U JTJAOOPaTOPHBIM 000PYI0BaHUEM, a TAKKE

mpaBujiaM 06paHI€HI/I$I C BC€UICCTBAMHU B COOTBCTCTBHUH C HHCTPYKIUAMU I10 BBIIIOJIHCHHUTIO JIa60paT0pHI)IX



XMMHMUYECKUX ONBITOB IO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEILECTB (aMMHAaKa U YTIEKUCIIOro rasa);

13) nposooums peakumu, NOATBEPKAAIOIINE Ka4eCTBEHHBIN COCTAB Pa3JIMUHBIX BEIIECTB: PacIO3HABATh
OIBITHBIM MMYTEM XJIOpUA-, OpOMUI-, HOAU -, KapOoHaT-, pocdaT-, CHIUKAT-, CyIb(aT-, THIPOKCU - OHBI,
KaTHOHBI aMMOHHMS U MOHBI U3y4EHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMUECKUX
BEILIECTB;

14) npumensims OCHOBHBIE OIEPALIH MBICIUTEIBHON ACATEIILHOCTH — aHAJIU3 M CHHTE3, CPAaBHEHUE,
0000111eHIe, CHCTEMATHU3a1INIO0, BBISBICHUE IPUYUHHO-CISICTBEHHBIX CBS3€H — U1 U3yUEHHsI CBOMCTB
BEIIECTB U XUMUYECKUX PEaKlUii; eCTECTBEHHO-HayYHbI€ METO bl TO3HAHUSI — HAOJII0/IeHIEe, U3MEpPEHHe,
MOJIETMPOBaHKE, IKCIEPUMEHT (peasbHbIN U MBICICHHBIHN).
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