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I[aHHaSI nporpamMmma CoCTtaBJICHA B COOTBETCTBUH CO CIICAYIOIIMMH HOPMATUBHBIMU

AOKYMEHTaAMMU:

v

v

®denepanbHbIM 3ak0HOM «O0 00pazoBanuu B Poccuiickoit @enepamum» ot 29.12.2012 Ne
273-03 (B neHCTBYIOIIEH PEAAKIINN);

ITpuxazom MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepanuu ot 17.05.2012
Ne 413 «O06 yTBepXIeHUH W BBEJCHUU B JCHCTBHE (PelepalibHOTO TOCYIapCTBEHHOTO
00pa30BaTEeNLHOTO CTaHJAPTA CPEIHETO OOIIET0 00pa30BaAHUSY;

[Tpukaszom MunuctepctBa mnpocsemieHuss PO ot 3 cenradps 2019 Ne 465 «O6
YTBEPKJICHUHM TIEPeUHsl CpeICTB OOyueHHs M BOCIUTAHHUS, HEOOXOAMMBIX IS
peayimzanuu 00pa30BATEIBHBIX MPOTPAMM HAYadbHOTO OOIIET0, OCHOBHOTO OOIIEro U
cpeaHero obmero o0pa3oBaHus, COOTBETCTBYIOIIUX COBPEMEHHBIM yCIOBHAM OOYy4eHUS,
HEOOXOIMMOTO TIpU OCHAIICHHHM O0IIe0o0pa30BaTeNbHBIX OpPraHM3alUi B IENAX
peai3and  MEpOIPHUATHA 10 COJACHCTBUIO CO3/MaHHUI0 B CyObekTax Poccuiickoi
@eneparuu (MCXOAs W3 TNPOTHO3UPYEMOW  MOTPEOHOCTH) HOBBIX  MECT B
0011e00pa30BaTeNbHBIX OPTaHU3AIMIX, KPUTEPUEB ero (OpMHUPOBAHUS U TPEOOBAHHUH K
(YHKIIMOHATLHOMY OCHAILIEHHIO, a TaK)kKe HOpPMAaTHBa CTOMMOCTH OCHAIICHUS OJHOTO
MecTa 00y4aroIerocsi yKasaHHbIMU CPEACTBAMU O0YUYEHHUS M BOCTIUTAHUS;

[Tpukazom Munnpocsemienuss Poccun ot 20 mas 2020 1. Ne 254 «OO06 yTBepKAeHUU
benepanbHOro mepeyHsi y4eOHHKOB, JOMYIICHHBIX K HCIOJIb30BAHUIO TPU peaU3aIliH
UMEIOIINX TOCYJapCTBEHHYIO aKKPEAMTAIMI0 00pa30BaTENbHBIX MPOrpaMM HA4aJbHOTO
o0Imiero, OCHOBHOTO 00miero, cpeaHero oOmero oOpa3oBaHUS OpraHU3alMsAMHU,
OCYILECTBIISIONMMH 00pa30BaTEIbHYIO EATEIBHOCTDY;

[Ipukazom Munnpocemenust Poccun ot 23 pexadbpst 2020 r. Ne 766 «O BHeceHUMH
U3MEHEeHUH B (hefiepalibHbIN MepeueHb yUeOHNKOB, JOMYIIEHHBIX K HCIOIb30BAHUIO TIPH
peayi3alluM  MMEIOIIMX TOCYAApCTBEHHYIO AaKKpeauTauuio 6  00pa3oBaTENIbHBIX
IporpaMM HA4YaIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CpeaHEro oOImero oO0pa3oBaHHUS,
yTBepkAeHHBIN npukazoM Munnpocseenus Poccun ot 20 mast 2020 1. No 254y;
[TpumepHOI OCHOBHOM 00pa30BaTEIBHON MPOTPAMMON CPEIHEro O0IIero 00pa3oBaHMUs,
BHECEHHOM B PpEeCTp OCHOBHBIX 00pa3oBaTelbHBIX IPOrpamM, OJOOpEHHBIE
denepanbHbIM  Y4eOHO-METOJAMYECKUM OOBCIMHEHUEM 10 00memMy 00pa3oBaHUIO
(mpotokoin ot 28 utonst 2016 r. Ne2/16-3);

Konnenuueit npenogaBanus yueOHOro mnpeamera «XuMHA» B 00pa3oBaTENbHBIX
Opra"u3anusax Poccuiickon denepanny, peanu3yromux OCHOBHBIE
obmieoOpazoBarenpHbie mporpammbl (yTB. Pemenuem Komnmernn MuHIIpocBemeHUs
Poccuu, nporokon ot 03.12.2019 Ne I1K-48H);

v" OCHOBHOH 00pa3oBaTesibHOM MPOrpaMMoii cpeanero obiero obpasosanus MOV «Jluuei
No31».

Y4eOHO-MeToAuYeCKHIl KOMILJIEKC.
Astop nporpammsel: M.H. AdanaceeBa «Xumus. Paboune nporpammel. [Ipeamernas

nuaus yuyebnukoB I'.E. Pymsutuca, @.I'. ®@enpamana. 10-11 knacesr. @TOC», M.,
«IIpocemienuey, 2018.

VYueOnuk st obmeoOpazoBatenbHbix opranm3anwmii: [.E. Pymsutuc, @.I'. denpaman

«Xumus 11 xnace», 6a30BbIil ypoBeHb, M., «IIpocsemienuey, 2021.

OcHoBHas HeJIb MporpaMmbl: YCBOCHUC COACPIKAHUA MTPECAMETA «XumMus» u JOCTHXXCHHC

IIAaHUPYCMBIX PE3YJIbTATOB 06y‘-I€HI/ISI B COOTBCTCTBHUU C TpCGOBaHI/ISIMI/I, YCTaHOBJICHHBIMUA

denepanbHBIM TOCYJApCTBEHHBIM 00pPa30BaTENbHBIM CTAaHAAPTOM CPEIHEro O0IIero



oOpa3oBaHMUs.
I'taBHBIMM 3aJaYaMU pEAIU3ALUU IIPOIPAMMBI SBJISFOTCS:

—  OCBOCHME 3HAHMM O XMMHUYECKOM COCTAaBIAIOLIECH €CTECTBEHHOHAYYHOM KapTHHBI MHDA,
BOKHEHIIMX XUMUYECKUX NTOHATHM, 3aKOHOB U TEOPUI;

—  OBJIaJICHUE YMEHHMSAMHU NPUMEHSTH MOJyYeHHBIC 3HAHHS JUIA OOBSCHEHUS Pa3sHOOOPa3HBIX
XUMUYECKHUX SBJICHUM M CBOWMCTB BELIECTB, OLECHKU POJIM XUMUU B PA3BUTHH COBPEMEHHBIX
TEXHOJIOTMH U ITOJyYEHUH HOBBIX MATEPUAIIOB;

—  Ppa3BHUTHE MO3HABATEIbHBIX MHTEPECOB M HMHTEIUIEKTYaJIbHBIX CHOCOOHOCTEH B Ipolecce
CaMOCTOSITENIFHOTO TNPUOOPETEHUs] XUMHUYECKHMX 3HAHUM C HCIIOJIb30BAaHHEM PAa3JIMYHBIX
MCTOYHHUKOB MH(OPMAIMH, B TOM YUCIIE KOMITBIOTEPHBIX;

—  BOCIUTaHHE YOEKJCHHOCTH B TO3UTUBHOW pOJIM XUMHH B JKU3HH COBPEMEHHOTO
obmiecTBa, HEOOXOAMMOCTH XHMHUYECKH T'PAMOTHOTO OTHOIICHHS K CBOEMY 37I0POBBIO U
OKpY’Karollen cpene;

—  [PUMEHEHME MOITYYEHHbIX 3HAHUN U YMEHMH JI71s1 O€30M1aCHOI0 UCII0JIb30BaHNUs BEILIECTB U
MaTepHaJIOB B OBITY, CEJILCKOM XO3S5IICTBE M HA MPOU3BOJICTBE, PEIICHHS MPAKTUYECKUX 3aJ1a4 B
IIOBCE/IHEBHOM JKM3HM, NMPEAYNPEKIACHUS SIBICHUN, HAHOCALIMX BPEJ 310pOBBIO YEJIOBEKA U
OKpY>Karollen cpere.

YueOHblii mnpeamer «XUMHS» SBISETCS YacThlO OCHOBHOW 00pa3oBaTeilbHOU

nporpaMMbl  cpepHero obmero oOpasoBanus MOY «Jlumeir Ne31». B cucreme obmero
o0pa3zoBaHus «XUMUS» ABISETCS YUEOHBIM MPEIMETOM, KOTOPBINA BXOJIUT B COCTaB MPEIMETHOM
obnactu «EcrectBennnsie Hayku» (PI'OC COO, 10-11 knaccel). YpoBeHb OCBOCHUSI yU4eOHOTO
npenmera B cootBerctBun ¢ ®I'OC cpemnero oOmiero oOpa3oBaHusi - 0a30BbIA. Y4YeOHBIM
wianoM MOY «JIuneii Ne31» Ha nzydenue npeamera «XuMus» Ha 0a30BOM ypOBHE OTBEICHO B
11 xmacce 68 yueOHBIX yacoB (1o 2 yaca B HENENI0). B mporpaMmMe npeaycMOTpEeHO pe3epBHOE
ydeOHOE BpeMs, KOTOPOE€ MOXKET OBbIThb HCIHOJIb30BAHO YYACTHUKAMH 00pPa30BaTENBLHOTO
mporecca B 1ensix (hOpMHUPOBAHMSI BAPUATUBHON COCTABJISIONICH COAEp)aHUS JaHHOU paboueit
IIPOrPaMMBlI.
Xumuueckoe 0o0pa3oBaHHE B IIKOJIE SABISETCS Oa30BBIM 1O OTHOIICHUIO K CHUCTEME OOIIero
XMMHYECKOT0 00pa3oBaHMsA, MOATOMY Ha CBOEM YpPOBHE OHO pEaM3yeT MPHUCYIIHE OO0IeMy
XUMHUYECKOMY OOpa30BaHMIO KIIOUEBBIE LIEHHOCTH, KOTOpBIE OTPaKalOT TOCYIapCTBEHHBIE,
OOIIECTBEHHbIE M HWHIWBUAYAJIbHBIE IMOTPEOHOCTH. DTUM OMNpPEAEISIeTCs CYIIHOCTh OOIIen
cTpaTeru 00yueHHsI, BOCIIMTAHUS M Pa3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOTO MpeaMeTa
«XUMHUY.

JInYHOCTHBIE, MeTANPeIMEeTHbIE U NMPeIMeTHbIE Pe3yJIbTAThI 0CBOCHHUS YUeOHOT 0
npeamera «Xumus» B 11 kaacce.
JINYHOCTHBIMM  pe3yJbTAaTaAMM  OCBOCHUA MHpeaMera «XUMHUS»  SBISIOTCS
CJIEIYIOIE YMEHUS:
v\ 0CO3HaBaTh €AUMHCTBO W  LEJOCTHOCTh OKPYKAIOIIETO MHpa, BO3MOKHOCTH — €rO
MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTH)KCHHI HAYKH;
v CTPOUTH COOCTBEHHOE LIENIOCTHOE MUPOBO33PEHHE HA OCHOBE U3YYEHHBIX (DAKTOB;
v 0CO3HaBaTh MOTPEOHOCTH M TOTOBHOCTh K CAMOOOPA30BaHMIO;
v/ OLIEHMBATh TOBEJEHUE C TOYKH 3PEHUS XUMHYECKOU O€30MaCHOCTH ¥ KHM3HEHHBIE CUTYaI[H
C TOYKH 3peHHS 0€30MacHOro 00pa3a JKU3HHU U COXPAHCHHUS 3/I0POBBSI;
v (hopMHUPOBATH SKOJIOIMYECKOE MBIIILICHHE;
v\ 0CO3HaBaTh COBPEMEHHOE MHOrOOOpa3Me THUIIOB MHUPOBO33PEHHS, OONIECTBEHHBIX,
PEIUTHO3HBIX, aTEUCTUYECKUX, KYJbTYPHBIX TPAJIULIUNA, KOTOPHIE OMPEACIAIOT pa3HbIe



OOBSICHEHUSI TPOUCXOISIIETO B MUPE;
YUUTHCSl TPU3HABATh NMPOTUBOPEUYMBOCTh W HE3ABEPUICHHOCTh CBOMX B3IIAJ0B Ha MHUD,
BO3MOYKHOCTh MX M3MEHEHHS; YYHUTHCS HCIIONB30BaTh CBOM B3IJISBI HAa MHpP IS
OOBSICHEHUS] Pa3IMYHBIX CHUTYallMid, PEIICHUS BO3HUKAIOUIMX MPOOIEM M HW3BICUYCHUS
KU3HEHHBIX YPOKOB;
OCO3HABaTh CBOM WHTEPECHl, HAXOJWUTh W M3y4aTh B y4eOHMKax IO pa3HBIM IpeaMeTam
MaTepHall, UMEIOIINK OTHOLIICHHE K CBOUM MHTEpEcaMm;
UCTIONBb30BaTh CBOM HMHTEpPECHl [uid BbIOOpa HMHIUBUAYaTbHOW 00pa3oBaTeNbHON
TPAeKTOPUH, MOTEHIUAIBLHOW Oyaymield mpodeccud M COOTBETCTBYIOIIErO MPO(HILHOTO
o0Opa3oBaHws;
nproOpeTaTh ONBIT YYaCTHUs B JieflaX, MPUHOCSIINX TOJIB3Y JHOIIM;
YUUTBCSI CaMOCTOSITEIbHO BBIOMpATh CTHIIb TIOBEICHHUS, NPUBBIYKH, 00ECIEUNBAIOIINE
0e3omacHbIii 00pa3 )KM3HU U COXPAHEHHUE 3JI0POBbSI — CBOETO, a TaKXkKe OJM3KUX JIIOJeH U
OKpY’KaloIINX;
YUUTBCSI CaMOCTOSITEIbHO TMPOTUBOCTOSITH CHUTYalMsM, MPOBOLUPYIOIIMM Ha MOCTYIIKH,
KOTOPBIE YTPOXKAIOT O€30MaCHOCTH U 37I0POBBIO;
BBIOMpPATh MOCTYIKH, HAlleJICHHbIE HAa COXpaHEHHE M OepeKHOe OTHOIICHHE K NIPUpPOAE,
0CcO0EHHO KHMBOH, M30erast MPOTUBOIOJIOKHBIX MOCTYIIKOB, TIOCTETIEHHO y4ach M OCBauBast
CTpPaTETHIO PAIlMOHAIEHOTO MPUPOOIOIb30BAHHUS;
YUUTBCSL  yOexaaTh Jpyrux JoAed B  HEOOXOJUMOCTH  OBJAJCHHUS CTpaTeTHeH
PaIMOHAIBLHOTO MPUPOIOTIOIH30BAHUS;
MCTIOJIB30BATh IKOJOTHUECKOE MBIIUICHUE JIJIsl BBIOOpA CTPAaTeruu COOCTBEHHOTO MOBEICHUS
B KQ4eCTBE OJHOH U3 IEHHOCTHBIX YCTaHOBOK.

MeTanpeaMeTHbIe pe3yJbTaThI:

YMeHHe caMOCTOATEIbLHO onpeaejadaTrb e ACATCIbHOCTH H COCTABJAATH IJIAHBI
ACATECJIbHOCTH CaMOCTOATECJIbHO OCYIICCTBJIATD, KOHTPOJHUPOBATH Hu
KOPPEKTUPOBATDH A€ATC/IBbHOCTD; UCII0/IB30BATH BCE€ BO3MOKHBIC PECYPCHI 1J1d
JOCTHKEHHUS MOCTABJIEHHBIX IeJeil u peaaun3sanui IJIaHOB A€ATC/IbHOCTH] Bblﬁl/lpaTb
YCHECMHBIC CTPATECIUU B PA3JIUYHBIX CUTYAIIUAX

(DOpMy.HI/IpOBaTB OcJau M 3aJadu MO3HABaTEILHOUN ACATCIBHOCTHU, ONPCACIATh PECYPCHhI,
HGOGXOI{I/IMLIG JUIISL eé OCYHCCTBJICHUS, IIJIIAHUPOBATb U OCYLICCTBIIATH €€ B COOTBETCTBUH C
IIJ1aHOM

1.2 | IIpoBOAUTH CAMOKOHTPOJIb PE3YyJIbTATOB JEATENLHOCTH M aHAIM3HPOBATh (HAKTOPBI,

IOBJIMABIIMUC HA I[OCTI/I)KCHI/IG/ HCOOCTMIKCHHC PE3YJILTATOB

1.3 | [InanupoBaTh ¥ MPOBOAUTH XUMUYECKUH SKCIEPUMEHT MO MOTYYCHHIO OPTaHHUYESCKUX

BEIIIECTB M3yUYCHHBIX KJIACCOB M U3YYCHHIO UX CBOMCTRB: (hOPMYJIUPOBATH MPoOIeMy/3a/1auy
y4eOHOTO IKCIEPUMEHTa, ONPEICATh HEOOXOAMMOE JIJIsl TTPOBEICHHUS OIBITOB
naboparopHoe OOOpyIOBaHME U PEAKTHBBI, MPOBOAMTH OIBIT, (PUKCHUPOBATH €r0
pe3yJIbTaThl U GOPMYIUPOBATH BHIBOIBI

1.4 | Cobmogare mpaBuia Oe3omacHO paboThl € JaOOPATOPHBIM  OOOPYJOBaHHEM U

peakTMBaMH B paMKax y4eOHOrO DOKCIEPUMEHTa TIPH OCYIICCTBICHUH y4eOHO-
HCCIIEJIOBATENIHCKON U MTPOEKTHON JIEATEIIbHOCTH

Biaanenne HaBBIKAMM TO3HABATEJIbHOH, Y4eOHO-MCCJIEI0BATEILCKOH W MPOEKTHOM
AefiTeJIbHOCTH, HABBIKAMM pa3pelieHusi Mpo0JieM; CIOCOOHOCTh W TOTOBHOCTH K
CaAMOCTOSITEJIHOMY MOMCKY METOJ0B pellleHus MPAKTHYECKHX 3a/]1a4, NPUMEHEHUI0
Pa3JIM4YHbIX METOA0B MO3HAHNS

Hcnonp3oBaTh npuoOpeTéHHBIE MO3HABATENIbHBIE YMEHUS IMPH BHIIOJHEHUH MPOEKTOB U
y4eOHO-UCCIIE0BATENbCKUX 3a7au [0 M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJYYEHUS U
MIPUMEHEHUS BEIIECTB




2.2

[IpuMeHATh omepanuu MBICIUTEIBLHOU JEeSATeNbHOCTU (CpaBHEHHUE, KiaccuUKalus) Mmpu
BBITIOJTHEHUH Y4YEOHBIX 3a/ay: KIacCU(UUUPOBATH XUMUYECKUE DJIEMEHTHI, BEIIECTBA,
BUJIbl XUMHYECKON CBSI3M, TUIBl KPUCTAIMUYECKUX DPEHIETOK, XMMHUYECKHUE peakiuu (1o
YHUCIy M COCTaBy y4YacCTBYIOIIMX B PEAKLMHU BELIECTB, MO TEIUIOBOMY 3(ddexTy, mo
M3MEHEHUIO CTETIEHN OKHCIIEHUS] XUMUYECKHX 2JIEMEHTOB)

23

I/IJ'IJIIOCTpI/IpOBaTL CYIJ_ICCTBOBaHI/IC 3aBUCUMOCTHU CBOﬁCTB XUMHUYCCKUX JJIEMCHTOB
(pagmryca aToMa U 3JIEKTPOOTPUIIATENILHOCTH) OT UX PACIOJIOKEHHS B TPYMIAX U Mepruoaax
[Tepuonnueckoii cucrembl xumuueckux anementoB JI.M. MenpaeneeBa u ocobeHHOCTEH
CTPOEHUS aTOMOB

24

[IporHo3upoBatb W MOATBEPKIATh YPABHEHUSAMU XHMUYECKMX pEAKIHUNA XUMUYECKHE
CBOMCTBAa MPOCTBHIX BEIIECTB (METAUVIOB M HEMETA/JIOB) HAa OCHOBAaHUH IOJIOKECHHUS
00pa3yomuX MX XUMHUYECKHX 3J1eMEeHTOB B Ilepmoauueckoil cucteMe XHMHUYECKHX
anemenToB JI.V. MenzieneeBa u 0COOEHHOCTEH CTPOCHHSI UX AaTOMOB

2.5

BrIsBasTH XapakTepHble XUMHUYECKUE CBOMCTBA OKCUI0B, OCHOBaHM, aM(OTEPHBIX
TUAPOKCUJIOB, KUCIIOT U COJIEN U NOATBEPKIAATh YPABHEHUSIMU COOTBETCTBYOIIMX
XUMHMUYECKUX pPEeaKIuil

2.6

ITonTBepk1aTh ypaBHEHUSIMU PEAKIMI CYIIECTBOBAHUE T'€HETUYECKOW CBA3U MEXKIY
BEIIECTBAMH PA3TMYHBIX KJIACCOB

2.7

BoinmonHsaTh pacuérel M0 XMMHYECKUM (OpMyJiaM M ypaBHEHHUSM XUMUYECKHX PEaKIIMA:
CaMOCTOATEJIBHO  BBICTpAaWBaTh AITOPUTMBI PEIICHUS 3a4a4d €  HUCIOJIb30BaHUEM
MPUBEIEHHBIX B YCJIOBHM JAHHBIX, MPUMEHITh HEOOXOIUMBbIE MaTEMaTHUYECKUE METOJIbI
pELIEHMs IIPU NPOBENECHUU PACUETOB

2.8

Pemarp kauyecTBeHHbIE 3alauyd, UMEIOIIME NPOOJIEMHBIA XapakTep, Tpelyromue
MIPUMEHEHUS 3HAHUHM U3 Pa3HBIX Pa3JIeioB MIKOJBHOIO Kypca XMMHUH, a TAKXKE UHTETpalun
3HaHUI U3 APYTUX NPEIMETOB €CTECTBEHHOHAYYHOIO LIUKIIA

I'oTOBHOCTD M CIHOCOOHOCTH K CAMOCTOSITEJIbHON MH(OPMALMOHHO-MIO3HABATEIHHOM
AeSiTeIbHOCTH, BJIAJCHHE HABBIKAMH MOJYy4YeHHS HeoOxoaumol uHopmannu us3
cJI0Bapeil pa3HbIX THIIOB, YMEHHE OPHECHTHPOBATHCH B PA3JIHYHBIX HCTOYHHMKAX
HHpoOpMAINH, KPUTHYECKH OIEHMBATHL W MHTEPNPETHPOBaTL WHGoOpMaNNIo,
MOJYYaEeMYI0 U3 Pa3JMYHbIX HCTOYHHKOB

3.1

[IpoBOAMTE CaMOCTOSITENbHBIN MOMCK XUMHUYECKOW HMH(OPMALMU C HCIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIONYJISIPHBIX M3/1aHUH, KOMIIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB UHTepHEeTa)

3.2

Ucnonw3oBaTh TPHOOPETEHHBIE 3HAHWUS W yMEHUS B YUYCOHOW JIEATENBLHOCTH H
MOBCEHEBHONW JKU3HU JJI1 KPUTHUYECKOW OIEHKH JOCTOBEPHOCTH XUMHUYECKOU
rH(pOpMaIK, NOCTyNaroel U3 pa3HbIX HCTOYHUKOB

3.3

OOBIACHITE OTACIBHBIC ITOJIOKCHUA, Hp06HeMaTI/IKy OJHOI'0 MM HECKOJBKHX HMCTOYHHUKOB
C IPUBJICYCHHUEM KOHTCKCTHBIX 3H3.HPII>1; HaXOJuTb, I'pyIIrpoOBaTb U KOHKPETHU3UPOBATH
I/IH(I)OpMaLII/II-O M3 Ppa3IMYHbIX HAYYHO-NONYJAPHBIX MCTOYHHUKOB IJIA PCIICHUA
MPAKTUYCCKUX U ITO3HABATCJIbHBIX 3a1a4

3.4

[TpuBOIUTH MPUMEPHI POJIM U MECTa XUMUU B (POPMHPOBAHHM COBPEMEHHOW Hay4YHOH
KapTHUHBI MHPA, B Pa3BUTUH COBPEMEHHON TEXHUKE UM TEXHOJIOTHUSX, B MPAKTUYECKON
NeATEIILBHOCTH JI0IeH

3.5

[IpuBoauTs NMpuUMEpHl BKJIAJAa POCCHUMCKUX YUEHBIX-XMMUKOB B pa3BUTUE HAyKH U
XUMHUYECKUX TEXHOJIOTHI

YMenne HCHOJAB30BATH CPEACTBA HHMOPMAIMOHHBIX M KOMMYHHMKAIMOHHBIX
TEeXHOJIOTHH B PelleHUN KOTHUTHBHBIX, KOMMYHHMKATHBHBIX M OPraHU3alMOHHBIX
3aaa4 ¢ co0aeHueM TPeOOBAHNH PrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHbI,
pecypcocoepe:keHns, MPABOBbIX U 3THYECKUX HOPM, HOPM HH(OPMAIMOHHOI
0€30MaCHOCTH

4.1

Hcnonp3oBaTh HH(bOpMaHHOHHBIC U KOMMYHHUKATHBHBIC TCXHOJIOTHMHM [JId IIOMCKaA,
nepepaboTKu U Mepeavyu XUMHYECKON mHpopManuu U e€ MpeACTaBICHHs B Pa3iIMuHBIX
dbopmax




4.2

Hcnonp3oBaTh TCOPCTHUYCCKUEC 3HAaHUA 110 XHMHUU B HOBCCHHGBHOﬁ KU3HN I
oOecnieyeHusi 0€30MAaCHOCTH TMpH OOpauleHMH ¢ [OpuUOOpaMU U TEXHUYECKUMH
YCTpOfICTBaMI/I, COXpaHCHHA 310POBbA U CO6JIIOI[6HPI5[ HOPM 3KOJIOTHUYCCKOI'O IMOBCACHUS B
OKpYy>Karoleu cpesie

Binanenue 13bIKOBLIMH CpeacTrBaMi — YMEHHUE ICHO, JIOTUYHO U TOYHO U3Jaratb CBOO
TOYKY 3PCHHUS, HCII0JIb30BATh a/ICKBATHBIC A3BIKOBbLIC CPEACTBA

5.1

[IpyMeHATh XMMUYECKYI0O TEPMHHOJOTHIO B Tpolecce (GOpMyIHpOBaHHUS YCTHBIX U
MUCHMEHHBIX COOOIIEHUI: OTBETOB Ha BOMPOCHI, MIEPECKA30B M PACCKA30B MO M3yYECHHBIM
TeMaM Kypca XUMHHU

YMeHue NpoAyKTHBHO 00IIATHCHA U B3aUMO/EiiCTBOBATH B Mpolecce COBMECTHOM
AeSiTeIbHOCTH, YYMTBHIBATh TO3WOUH JPYIUX YYACTHHKOB  JIeATEJbHOCTH,
3¢ PpexTHBHO paspemiaTb KOHQPJINKTHI

6.1

[Mpuaumate yyactue B paboTe TPYMIIbI IPU BBINOJIHEHUU Yy4eOHO-TTO3HABATENbHBIX 3a/1a4;
y4acTBOBATh B AUCKYCCHUSIX, (DOPMYIHPOBATH OTBETHI HA BOIPOCHI, IPUBOIS HEOOXOIUMBIE

apryMEHTBI U IPUMEPHI, TOATBEPKAAIOIINE BBICKA3aHHOE CYKJICHUE

I[OCTI/I)KCHI/IG NPEAMETHBIX PE3YJbTATOB IIPEAIIOTIAracT OBIAACHUC CICAYIOMINMHU

OJICMCHTaMHU COACPIKAHUSA:

1.

TEOPETUYECKHUE OCHOBbBI XUMHNHU

1.1

OCHOBHbIE XMMHMYECKHME TMOHATUSA: aToM, SAPO AaToMa, H30TOMNbI, 3JEKTPOH,
JNIEKTPOHHAST O00O0JI0OYKA, XUMHUYECKHH DIEMEHT, aTOMHbIE §-, p- U d-opOuTanmy,
AJIEKTPOHHAsE KOH(UTypalus aromMa, XUMHUYECKash CBs3b, AJIEKTPOOTPHILATEILHOCTS,
CTENEHb OKHUCJIEHMs, BELIECTBA MOJIEKYJSPHOIO M HEMOJEKYJSPHOIO CTPOEHUS,
KpUCTAJIJIMYECKasl pel€TKka, pacCTBOPUMOCTb, XMMUUYECKasl PEaKusi, CKOPOCTb peaKkluy,
KaTaJn3aTop, TUIIBI XUMHYECKUX PEAKIUH, TErI0oBOH 3(h(eKT XMMHUYECKON peakluu
(3K30- W DHAOTEPMUYECKHE  pEaKLHMM), TEPMOXHMUYECKHUE  YpaBHEHUS,
ANIEKTPOJINTUYECKAS JAUCCOLMALMS, 3JIEKTPOJIUTBI, HEIIEKTPOJIUTHI, HOH, KaTHOH,
aHWOH, CTENEHb JUCCOLMALMU, XMMHUYECKOE PaBHOBECHE, TMAPOJIN3, OKHCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUH, OKHCIEHUE, BOCCTAHOBIEHUE, OKUCIIUTEb,
BOCCTAHOBUTEJIb, dJIEKTPOJIN3.

1.2

CoctaB u crpoeHue aroma. Ilepuoguueckuilt 3axkoH u Ilepuoauueckas cucrema
xumuyeckux 3reMmenToB JI.1. Menneneesa. CtpoeHue BemiecTna.

1.2.1

CocTaB aromMa XMMHUYECKOI'0 JIEMEHTA (IIPOTOHBI, HEUTPOHBI U AJIEKTPOHBI).

1.2.2

CrpoeHue JIEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB MEPBLIX UETHIPEX MEPUOJIOB: S-,
P- ¥ d-311eMeHThI. DIIeKTpOHHAst KOH(PUTypaIysi aTOMOB U HOHOB.

1.2.3

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema XMMUYECKUX deMeHToB JI.1.
Menpeneesa. [lepuoas! u rpynnsl. @U3n4ecKuid CMBICI IOPSAKOBOTO HOMEpa
9JIEMEHTAa, HOMEPOB IIEPUOA U IPYIIIBL.

1.2.4

3aKOHOMEPHOCTH HW3MEHEHHUsI CBOMCTB XUMHUYECKMX D3JIEMEHTOB (pajuyc aToMa H
AJIEKTPOOTPHUIIATEIILHOCTE) M 00pa3yeMbIX HMH TPOCTHIX W CIOXKHBIX BELIECTB
(BOJIOPO/IHBIX COEIMHEHUH, BBICHIMX OKCHUIOB M T'MJIPOKCHJIOB) MO IEPUOAAM U
rpynnaM [lepuoanueckoi cucreMsl xuMmuueckux iemeHToB .M. Menpeneesa.

1.2.5

OOmiast xapakrepuctuka cBoiicTB MetaisioB IA—IIIA rpymnm, mepexoJHbIX METalIoB
(menun, uwmHKa, >xenesa), HemeTaioB IVA-VIIA rpynnm no uxX IMOJOXKEHUIO B
[Teproandeckoii cucteme xuMmudeckux 3nemeHToB J.M. MenneneeBa 1 0COOCHHOCTSIM
CTPOEHUS UX aTOMOB

1.2.6

Buabl xuMHuueckoil CBS3U B MPOCTHIX U CIOXKHBIX BEIIECTBAX: MOHHAS, KOBAJICHTHAs
(HemoJisipHasi ¥ MOJISIpHAs), METAJLITMYECKast, BOJOPOAHAS.

1.2.7

CTeneHb OKMCIIEHUS M BAJIEHTHOCTh XMMHYECKHUX DJIEMEHTOB B MPOCTBIX U CJIOKHBIX
BCIICCTBAX.

1.2.8

BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUsA. THIIBI KPUCTAIUIMYECKUX
pEeETOK: aTOMHAs!, MOJIEKYJISIpHAs], HOHHAsA, METaJUIMYeCKasl.

1.3

XuMuueckas peakuus.




1.3.1 | Knaccuduxanus XuMU4eCKUX PEaKIMid:
(] peakiuu COeIMHEHMSI, pa3JI0OkKEHUs, 3aMellleHs, OOMeHa;
(] sK30TepMHUYECKHEe, YHAOTEPMUUECKHUE;
[l okucaureabHO-BOCCTAHOBUTCIILHLIC, MPOTCKAIOIIUC 0e3 U3MEHCHHUS CTCIICHHU
OKHCJICHUSI.

1.3.2 | 3aBUCHMOCTH CKOPOCTH XUMHUYECKOM PEaKIMU OT Pa3IMYHBIX (PaKTOPOB: MIPUPOIBI
pearupymoImux BELIECTB, TEMIEpPATypbl, KOHIEHTpPALMH, IUIOIIAJU IIOBEPXHOCTH
COIPUKOCHOBEHHUs pearupyromux Bemects. Karanuzarop.

1.3.3 | OOpatumbie U HeoOpaTHMbIE peakuu. XuUMHUYecKkoe paBHoBecue. CwmenieHue
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

1.3.4 | DAEKTPOIUTHI U HEINEKTPOJIUTHI. DIICKTPOIUTHUECKAS JUCCOLIMALIUS.

1.3.5 | Peakuun noHHOTO OOMEHA.

1.3.6 | Ilonstue o rugponuse coneil. Cpena BOOHBIX pPacTBOPOB: KHCJasi, HEUTpaslbHasi,
niesnioyHas (nmousatue o mkane pH).

1.3.7 | Oxkucnurenb W BOCCTAaHOBUTEIb. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE —PEAKIIHH.
[Tonsitre 00 anekTpouse.

2. HEOPTAHUYECKAS XUMUS

2.1 | Knaccudukanus HeopraHMueckux BeuiecTB. HoMeHkIaTypa HeOpraHMueCKUX BELIeCTB
(TpuBHaJIbHAS U MEXKyHApOHAs).

2.2 | XapakTepHble XUMHYECKHE CBOMCTBA MPOCTHIX BEIICCTB — METAJUIOB: IIEIOYHBIX,
IETOYHO3EMEbHBIX, MATHHS, ATFOMHUHHUS, MIEPEXOJIHBIX METAIOB (MEIH, IMHKA,
Xpoma, KeJe3a).

2.3 | XapakTepHble XUMUYECKHE CBOMCTBA IPOCTBIX BEIIECTB — HEMETAUIOB: BOAOPOAA,
raJIOreHOB, KHCIIOPO/a, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUSI.

2.4 | XapakTepHble XUMHYECKHE CBOMCTBA OKCHUOB: OCHOBHBIX, aM(DOTEPHBIX, KUCIOTHBIX;
HeCcoJIe00pa3yroIIHX.

2.5 | XapakTepHble XUMHYECKHE CBOMCTBA OCHOBAHUH U aM(POTEPHBIX THIPOKCUIOB.

2.6 | XapakTepHble XUMUYECKHUE CBOMCTBA KUCIIOT.

2.7 | XapakTepHble XUMHUYECKHE CBONCTBAa COJEH: CpEeAHHMX, KHUCIbIX, OCHOBHBIX;
KOMIUIEKCHBIX (Ha MpUMepe TUIPOKOMIUICKCOB AJIFIOMUHUSA U IIUHKA).

2.8 B3anmoCBs3b pa3IMUHbBIX KJIACCOB HEOPraHUYECKUX BEILECTB.

3. METOAbI IO3HAHUSA B XUMHUHU. XUMUA U ' KU3Hb

3.1. | IIpaBuia pabotel B abopatopun. JlabopaTopHas mocyaa u obopynoBanue. IIpaBuna
0e30macHOCTH NpU PadoTe C €IKUMH, TOPIOYUMH M TOKCHYHBIMHU BEIECTBAMH,
CpeICcTBaMU OBITOBON XUMHHU.

3.2 | Onpenenenue xapakTepa Cpejibl BOJHBIX paCTBOPOB BellecTB. HAUKATOPHI.

3.3 | KauecTBeHHbIE peaklMd Ha HEOpraHUYECKHE BElIecTBA M MOHBL. KadecTBeHHbIE
peaKkuy OpraHn4eCcKUX COeIMHEHUI.

3.4 | OcHoBHbBIE cHIOCOOBI TIOJMydyeHHUs (B J1a0OpaToOpuu) H3YYEHHBIX OPraHUYECKUX H
HEOpPraHMYECKUX BEILECTB.

3.5 | [ousitue 0 METALTYpruu: OOLHME CIOCOOBI MONYyYCHHUsT METAIOB. [IpOMBIILICHHOE
[I0JIyY€HHUE CEPHOW KUCJIOThl M aMMHuaka. IIpuMeHeHne M3yyeHHBIX HEOpraHMYeCKHUX
BELIECTB.

3.6 | IlpupoaHbIe HCTOYHUKH YTIIEBOJOPOJIOB, X NepepaboTka u npuMeHenue. [lonydyenue
BBICOKOMOJIEKYJISIDHBIX ~ COEIMHEHUN  (MoJMMepu3alus W MOJIMKOHJCHCALNSA).
IInacTmacchl, BOJIOKHA, KAyUYyKU U UX IPUMEHEHHE.

3.7 | Iousitue 00 3KOIOTMYECKON I'PAMOTHOCTH. XHUMHYECKOE 3arpsi3HCHHE OKPYXKAIOIICH
cpeapl. DKOJIOTHYecKrue MpoOIeMbl, CBSI3aHHBIE C HEIPAMOTHBIM IMOJIYYCHHEM U
IIPUMEHEHUEM BEIIECTB.

3.8 | Pacuérsl mo xuMu4eckuM GopMysIaM U ypaBHEHHUSIM PEAKIINH.




3.8.1 | Ompenenenne Macchl BellecTBa WIM 00bEMa Ta3oB MO HM3BECTHOMY KOJIUYECTBY
BEIIECTBA, MAacCe WIH 00BEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB.

3.8.2 | Ompenenenre Macchl (00bEMa, KOJTMYIESCTBA BEIIECTBA) MPOLYKTA PEAKIIUH, €CIIU OJTHO
M3 BEILIECTB JaHO B BUJIE PACTBOpA C ONPEAECIEHHON MACCOBOM J0JIE pacTBOPEHHOTO
BEIIECTBA.

3.8.3 | Pacuér 00bEMHBIX OTHOIICHUH ra30B MPU XUMUYECKUX PEAKIIHSIX.

3.8.4 | Pacuér TermnoBoro ¢ exra peaxium.

Coaep:xaHue NporpaMmbl IIPEICTABIICHO CIEIYIOUUMU pa3AeiiaMu:
Baxueiinine XuMUUeCKUE NOHITHS U 3aKOHBI — 7 4acOB
CrpoeHue BemecTsa — 7 4acoB
XHUMHUYECKUE PEAKIUU — 5 4acoB
PactBopel — 7 yacoB
DJIEKTPOXUMUYECKUE PeaKuu — 6 4acoB
Mertamnel — 12 yacoB
Hemeramner — 9 yacos
XUMHUS 1 XKU3Hb — 5 4acoB
[IpakTuueckue pabotsl — 4 yaca,
KonrtpomnbHbie paboThI - 5 4acos.
Takske B mporpamMme npeJiCTaBlICeHO KaJeHAapHO- TEMaTUYECKOE INIAHUPOBAHUE.




