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IMosicuuTe/ILHAS 3aNHCKA

I. HopMaTHBHBIE AOKYMEHTbI
Jlannas pabouasi nmporpamMMa BHEYpOYHOro Kypca «XuMHs BOKPYT Hacy [is

9 knacca pa3paboTaHa B COOTBETCTBHH CO CJIEAYIOUIMMH JJOKYMEHTaMH:

- QenepalibHBI rocyfapcTBeHHbl 00pa3oBaTeNbHbI CTaHOAPT OCHOBHOIO
obuiero o6pa3oBaHMsl, YTBEPXKAEHHbIH NpHKa3zoM MuHucTepcTBa O6pa3zoBaHUs U
naykn P® or 17.12.2010 r. Nel897 (B pea. IlpukazoB MunoGpHayku Poccun ot
29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577);

- IlpumepHass OcHOBHas 00pa3oBaTelbHas NPOrpaMMa OCHOBHOrO OOIIEro
obpa3oBaHus, onoOpeHHas pELCHUEM denepanbHOro  y4eOHO-METOAUYECKOTO
oObeqUHEHHsT Mo o6memy oOpasoBaHHi0 (B pefllakuuMu mnpoTokona Ne 1/20 ot
04.02.2020 r. ¢enepansHOro y4yeGHO-METOAHYECKOro OOBEAMHEeHHs MO OOIEMy
06pa30BaHMUIO).

Hcnoab3yemblii yyeGHo-MeTOAHYECKHH KOMIIEKT
1. UccnepoBaTensckue M TpOeKTHble paboThl Mo xumuu. 5-9 kimaccel /

CmupnoBa H.JO,CmupnosH.A..- M.: IIpocselienue, 2018,;

2. Xumusd. 3afaqu 110 XUMHH U CII0co0b! UX pelieHus. 8-9 kiaccer / I"abpueriid
O.C., OctpoymoB WU.I'., PewieroB I1. B. — M.: [IpocBeienue, 2017.

Kypc «XuMus Bokpyr Hacy mnpeaHa3HayeH ANs peald3allid BHEYPOYHOH
JeATeNbHOCTH oOyuwaronuxcs 9 kiaccoB B ycnopusax peanusauuun ®I'OC OO0 u
HanpaBJieH Ha pacllMpeHHe 3HaHUH 00ydalolIMXCcs O NPaKTHYeCKOM ITpHMEHEHHH
XMMHYECKUX BEILECTB B €XEJAHEBHOH )XHU3HU 4elloBeKa, GOpMHUpOBaHUE UHTEpeca K
XMMHH KaK K BO3MOXXHOH obnacTtu 6yayiueii npodeccHOHATLHOR AesSTeTbHOCTH.

I1. MecTo Kypca B y4eOHOM njaHe

[ T'omaobyuenns | KommuectBo uacos KonuuectBo Bcero yacos 3a
B HEJEJIO y4eOHBIX HelleNb y4eOHBI rof
9 knacc 1 34 34
34 yaca 3a Kypc

II1. Ilnannpyemble pe3yabTaThbl 0CBOEHHS BHEYPOYHOTO Kypca

JlanHas ~ nporpamMma  obecneyuBaeT  (hOpMHpPOBaHHE  JTHYHOCTHBIX,
MeTalpeJAMETHBIX U ITPeIMETHEIX pe3yJbTaToB.

JInyHOCTHBIE:
— B 1IGCHHOCTHO-OPHEHTAUHOHHOH c(epe — YYBCTBO TOPIOCTH 32 POCCUHCKYIO
XHMHYECKYI0 HayKy, TYMaHH3M, OTHOIUEHHE K TPY.LY, LieJleyCTPEMIIEHHOCTb;
—  (OopMHpOBAaHHE 1IEHHOCTH 310POBOro H 6e30macHoro obpasa KH3HH; yCBOEHHE
NpaBUJl  HMHAMBHAYAJIbBHOTO M  KOJIJIEKTHBHOro 0e30macHOrO TOBEIEHHS B
Ype3BLIYaMHBIX CUTYALMAX, YTPO)KaIOUINX )XKH3HH U 3[0POBbIO JIIOAEH;
— B TpPYHNOBOH c(epe — TrOTOBHOCTH K OCO3HAHHOMY BBIOODPY HanpHEHIIEH
obpa3oBaTesIbHOM TPAeKTOpHUH;



— B MNO3HaBaTeNlbHOW (KOTHUTHBHOH, HWHTE/UIEKTyalbHOI) cdepe — yMeHue
YIpaB/isTh CBOeil MO3HaBaTeIbHON NEATENBHOCTRIO.

—  ¢dopMHpOBaHHE  OCHOB  JKOJIOTHYECKOH  KYIBTYPHl,  COOTBETCTBYIOLIEH
COBpEMEHHOMY YPOBHIO 9KOJIOTHY€CKOr0 MbILIEHHS;

MeTanpeamerHbie:

MeranpeaMeTHbIe  Pe3y/bTaThl  BKJIIOYAIOT OCBOEHHBIE 00y4arOLIHMHCA
MEXIpeaAMeTHbIE TNOHATHS M yHHBepcasibHble yueOHble AEHCTBHA (peryNsSTHBHBIE,
no3HaBaTebHble, KOMMYHHKATHBHbIE), CIOCOOHOCTb X MCINOJIB30BaHUA B YueOHOIH,
NO3HABaTENbHOH M COLMANIbHOM MpaKTUKE, CAMOCTOSITENBHOCTh IUIAHMPOBAHHS H
OCYIIECTBIEHHs Y4eOHOM IeTeNbHOCTH U OPraHU3aliH y4ebHOro coTpyAHHYECTBA C
MegaroraMd M CBEpPCTHHKaMHM, IOCTPOEHHE HHIAMBHAYalbHOH 00pa30BaTeNIbHOlM

TPaeKTOPHH.
« PeryasitiBHble YY/I
« YMeHHe IUIaHUPOBATh pellieHHe 3ala4yu
« YMmenue popMynupoBaTh npodieMmy
« YMeHnue QOpMyIHpOBATh 103HABATENIBLHYIO LN
« YMeHHE BBIABUraTh FHIIOTE3Y
« YMeHHe OLEHHBaTh CTENeHb U CIIOCOOBI JOCTHKEHHS LieH
« IlozHaBaTe/ibHbie YVY]
« YMeHHe UCKATh H BBIAENATH HUHOOpPMALIHIO
« VMeHHE NIOABOAUTH O] NIOHSTHE, BEIBOAUTH CIIEACTBUS
e VYMeHHE TIOHMMAaTh MHGOPMALIMIO B HEIBHOM BHIE, B BUAe TabJHL, CXeM,
PUCYHKOB
+ VYMeHHe yCTaHABIUBATh IPUUYUHHOE — CJIEICTBEHHBIE CBS3H
« YMeHHe UCMOb30BaTh 3HAKOBO — CHMBOJIMUECKHE CpeACTBa
« YMeHHe aHAJIU3UPOBATh C LEJbIO BhIJEIEHHUS IPU3HAKOB
« YMeHHE MOJEIHUPOBATh
« YMeHHe BBICTpauBaTh JIOTHYECKYIO LieNb pacCyXAeHHH
» VYMeHHe CHHTE3HpOBaTh (KaK BOCIOJHEHHE LeJIOro M3 4acTed, BOCIIOIHEHHE
HeJJOCTAIOIIUX KOMIIOHEHTOB)
« VYmeHHe BBIOMpaTh OCHOBaHHS W KPHUTEpUS IJI1 CPABHEHUS CEpUHalUH H
x1accuUKalMH
« KommyHukaTuBHble YY ]
« YMeHHe MOHUMATH LeJIb, CYTh TEKCTA
» YMeHHe BbIpaxkaTh CBOIO TOUKY 3peHHS
* YMeHHe pa3pelaTh KOH(INKTHI
* YMeHHE HHULIMUPOBATh COTPYAHHYECTBO
* YMeHHe UCIO0JIb30BaTh peveBble CPEJICTBA afleKBAaTHBIE CUTYALHH OOILEHHS.
IIpeamMeTHble:
B pesynbraTe u3yyeHus Kypca y4eHHK HAY'HTCS:
3HaTh (MOHUMATE):
~  ypaBHEeHMs peakLHH, JAeMOHCTPHPYIOILHE XHMHUYECKUE CBOHCTBA METALIOB H
HEMETAJIJIOB U UX COeIMHEHUH;
-  (u3Mosornyeckoe AeicTBUE KHCIIOT, COJel U OCHOBAaHHH H HX HCIIO/Ib30BaHHE B

OBITY;



—  pONb 3NIEMEHTOB il PaCTEHHH W HCTIOJIL30BAHHE MHHEPAIBHBIX YI06PEHHI;
—  3aBHCHMOCTb CBOMCTB CTPOMTENIBHBIX MaTepHaoB OT HMX cOCTaBa M HX

HCITOJIB30BAHHE;
HCIIONB30BATH leioﬁpeTeHHBIC 3HAHHUA U YMEHHA B ﬂpaKTH‘leCKOﬁ JCATCIIBHOCTH H

MOBCETHEBHOM JXH3HH:
nns 6e3oracHoro obpalleHHs ¢ BellleCTBaMM M MaTepHalaMH B TMOBCEAHEBHON

YKH3HH;
rpaMOTHOIO OKa3aHHs MEepPBOH MNOMOILHM IIPH 0)KOTax KHCIOTaMHM U IIEJ0YaMH.

Y4yeHHK NOJIYUYHT BO3MOKHOCTb HAYYHTHCS:
—  XapaKTepH30BaTb OCHOBHblE METOAbl TMO3HAHHA XHUMHYECKHX OOBEKTOB:
HaOmoAeHHe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEINPOBaHHE;
—  HCNOJIb30BaTh MNPHOOpETEHHBIE KIIOYEBblE KOMIETEHUMH IIPH BBIIOJIHEHHH
MPOEKTOB M y4eOHO-HCCIIENOBATENbCKUX 3aJay IO H3Y4YEHHIO CBOMCTB, CIoco6oB
MOJY4YeHHUS ¥ pacro3HaBaHUs BEILIECTB,;
—  OOBEKTHBHO OLIEHHWBATh MH(OPMALHUIO O BELIECTBAX U XMMHYECKHX ITPOLIECCAX;
KPHTHYECKH OTHOCHTBECS K [MCEBAOHAay4YHOH HHQopMaluu, Hexo6pocoOBECTHOlM
peKjiame B CpeICTBaX MaccoBOH HH(OpMaLIHH.

CHcTemMa OleHKH I0CTH KEHHI NJAHHPYEeMBIX pPe3y/ibTaToB:
Texymui KOHTPOJIb YCBOEHHMS IIPOrpaMMBbl Kypca OCYILECTBISETCS IpH
BbIMOJHEHHU MPaKTHYECKUX paboT M pelleHUH 3afay. MTOroBeIM KOHTpojeM

SBJIACTCA CEMHUHAp.

IV. Conep:xaune kypca (34 uaca)

Tema 1. BemectBo (5 4)
Crtpoenne atoma. CTpoeHHE 311eKTPOHHBIX 000s104ek aroma. [lepuonnueckuii

3akoH U [lepronuueckas CHCTEMa XHMHYeCKMX 3jeMeHTOB. CTpoeHHE MOJIEKYIL.
XuMHYecKas cBA3b.BalleHTHOCTh M CTeNeHb OKHCIEHHUS XUMHYECKHX SJIeMEHTOB.
[Ipoctble M cnoxHble BemiecTBa. OCHOBHBIE KJIacChl HEOPraHMYECKHX BEILECTB.
Homenknarypa Heopranmdeckux coepvHeHuil. THMBI KPUCTAIIHYECKMX pELIETOK

Hemonctpauuu: 1. OO6pasusl  3neMeHTOB  [lepHOAMYECKOH  CHCTEMBI
H.A.Menpneneepa. 2. O6paslbl MPOCTEIX 2/1€MEHTOB (METAINIOB U HEMETAJUIOB),
OCHOBaHHMH, KHCJIOT, BOJIEH, OKCHAOB. 3. Mojenu KPHUCTAIIHYECKHX PELIETOK.

JlaboparopHeii 3kcnepuMeHT Ne | CocTaBjieHHe MOAENH HEOPTaHHYECKOIO
COEJJMHEHHS.

Tema 2. Xumuueckas peaxuus (5 u)
XuMHYecKHe peakuuu M ypaBHeHHs. KinaccH(pHKALMs XUMUYECKHX peaKLHi

N0 pa3M4yHBIM MPU3HAKAM. DJIEKTPOJIMTEI H HEJJIEKTPONUTEI. KaTHOHBI U aHWOHBEIL.
OnexTponuTHYecKas JHCCOLMAIHs KMCIIOT, Liefoveil u coneil (cpeauux). Peakuuu
HOHHOro oOMeHa H YCJIOBHS HX OCYILECTBIJICHHUSI.

JemoncTpauus: [Ipu3Hakuy XMMUYECKOH peakHu
JlabopaTopHeIii 9KcIepuMeHT: Ne 2l1poBenenue XHMHYECKHX

peaxuuiizaMellleHHs, IPUCOeIMHEHHS, pa3ioxeHHs, oomeHa. Ne 3 HoHHBIe peakiuu
H YCJIOBUS UX NPOTEKAHHS.



Tema 3. DnemeHTapHbIe OCHOBBI HEOPraHHYECKOH XHUMHH (9 u)

XUMHYecKHe CBOMCTBA MPOCTHIX BELIECTB: METAUIOB H HEMETAUIOB.
X1UMHYECKHE CBOICTBA OKCHAOB, OCHOBaHWH, KHCJOT, conei (cpemuux). UuCThIE
BelectBa M cMecH.  besonachocte B nmabopatopun.  OKHCIUTENBHO-
BOCCTaHOBHUTENbHbIe peakuuu. CocraBieHnue 3jeKTpoHHOro 6ananca. BeluncieHHe
MaccoBOii 10JIH XHMHYECKOIo dJleMeHTa B BELIECTBE.

JleMoHCTpauus: YucTtele BellecTBa U CMECH.

JlabopaTopHslit axcniepuMeHT: Ne 4 CBoiicTBa KMCIIOT, OCHOBaHH I, OKCUIOB M
coneil. Ne 5 PellleHHe skcnepHMeHTaJBHBIX 3aflay Ha OCYIIECTBJIEHHE LIETIOYKH
TnpeBpalleHUH.

Tema 4. IIpencrasnenue 06 opraHH4eCKHX BellecTBax (4 4)

[TepBoHavanbHele cBeleHHS 00 opraHM4YeCcKHX BellecTBax. OCHOBHBIE KITACCHI
OpPraHHYECKUX COCIMHEHUH. YTIeBogOpoAbl NpPENENIbHBIE H HEMNpeAe/bHbIE: METaH,
3TaH, 3TWNeH, auetwneH. Kucnopoxconmepiaiipe BelecTBa: COHPTHI (METaHOI,
3TaHOJ, [JIMLEPUH), KapOOHOBBle KHCIOTBI (YKCyCHas M  CTeapHHOBas).
Byosornuecky BaxkHble BeleCTBa: OeNKH, )KUPBI, YTJIEBOAbI

JemoHncTpauuu: Obpa3ubl opraHH4YecKUX CoeIMHEHHI.

Jlaboparopnslit axcnepumentT: Ne 6 CocTaBneHHe MOJENH OpPraHHYeCcKOro
coelMHeHHs  (yrneBojopona M kucnopoacodepxkainero). Ne 7  CaoiicTBa
OpraHU4YeCcKUX COeJUHEHHUH.

Tema 5. Metoasl nozuanus B xumuu (7 4)

Ornpenenenye xapakrepa Cpefbl pacTBOpPa KHCJIOT M IIENOYeHd C MOMOLIBIO
MHAHKaTOpOB.KavecTBeHHbIE peakUMH Ha KaTHOHBl M aHHOHBI B pPacTBOPE.
BrryicieHre MaccoBoif 01U pacTBOPEHHOro BewlecTBa. [lomyyeHne razoo6pasHBIX
BewleCcTB. KauyecTBeHHble peakuMu Ha ra3o00pa3Hble BelIECTBA. BpIuucIeHHE
KOJHYeCTBa BeILECTBa, MacChl MM o0beMa BellecTBa MO KOJIMYECTBY BelleCTBa,
Macce WIH 00bEMY OJHOTO M3 peareHTOB HJIH MPOAYKTOB peakiMu. BeraucieHHe
BBIXO/1a NPOAYKTA peaKiHH.

HemoHcTpanuuu: M3sMeHeHHe OKpackH HHAHNKATOPOB B Pa3JIMYHBIX cpeaax.

JlabopaTopHsiit axcnepuMeHT: Ne 8 Onpenenenue HOHOB B pactBope. Ne 9
Pemenne skcneprMeHTaNbHBIX 3aa4 Ha pacno3HaBaHHe BewlecTB. Ne 10 [TomydeHue
YTJIEKHACJIOro ra3a, BOAOpOAa, KHCJIOPOAA U alleTHJIeHa H OIBITEI C HHMH.

Tema 6. XuMus 1 ku3Hb (4 u)

B3anMoCBA3b pa3IMUHBIX K1acCOB HEOPraHHYECKHX BEIECTB. ['eHeTHUYECKHE
psnbsl  371eMeHTOB. [IpuMEHEHME HEKOTOpPBIX HEOpraHH4YeCKHX COeJAHHEHHH.
Paznenenne cmeceil u ouncrka sewects. [Ipurortosnenue pactBopos. IIpoGiemsl
Oe3onacHOro HCIONB30BaHHS BEIIECTB W XMMHYECKMX peakUHH B MOBCEAHEBHOM
KU3HM. XHMMHYECKOE 3arpsisHeHHe OKpYKalollel cpeapl H ero IOCIeACTBUA

Hemoncrpanun: O6pa3Lbl XHMHIECKOH TPOIYKIHH.

Jlaboparopublii akcnepumert Ne 11 OcyuecTsieHue B3aHMONpeBpaIeHHH
Heopranu4yeckux coeirHeHuil. Ne 12 Pasnenenue cMmeceil criocobamMu pacTBOpeHMUs,
(HUIBTpPaLKMK, OTCTAMBAHMS, OCANKIAEHHS, AeHCTBHSI MATHHTOM.

Mexnpeamernble cBsi3H y4deGHoOro mnpeamera: HCTOpHsS «3apoXKIeHHE H
pasButHe XUMHH», «Bpipaloumecs yueHble-XMMUKH»,«Pa3sBUTHE XHMHUECKOi



npoMbillieHHOCTH B Poccuny»; ¢u3uka «Ctpoenne atoman, «Tena M BelecTsa.
CaoiictBa BeulecTsy», «Marepuansl. [IpuMeHeHMe BELIECTB H MaTepHaOB Ha OCHOBE
ux coiictB», «TemnoBoi 3¢p¢ekr peakuuu», «OOHe ¢usnyeckue cpoiicTBa
MeTanaoBy, «CnocoObl 3alMTBI OT KOppo3umW»; OHOJIOTHS «bHomornyeckoe 3HaueHHe
3NeMeHTOBY, «PacTBOPhI B NPUPOAIE, B ObITY, B MEAULIUHEN,KA30T B IIPHPOAE H €r0
ouoyiornyeckas poinb», «Yrnepox Kak ocHOBa JXH3HM Ha 3emie»; reorpadus
«[eonornyeckre obonouku 3emnmn, «Jlutochepa M ee XUMHYECKHH COCTaBy,
«[Tone3nble HCKONMaeMble Ha Kapre», «BaHeillMe€ XHUMHYECKHe MMPOU3BOACTBA
Poccun»; MatemarHka «PeweHde pacuéTHbIX 3afa4 1o (opMysie BeELLECTBay,
«Pellenne pacuéTHBIX 3a1ay 10 ypaBHEHHIO peakuHH», «Pemenne pacyéTHeIX 3a1ay
no. MaccoBoit mone Bemectsa B pactBopey; OBXK «TexHuka Ge3zomacHOCTH mpH
BBIIIOJTHEHHH  XUMHMYECKMX  OKClepuMeHToB», «be3omacHoe obpalieHHe c
XMMHUYECKUMHU BellleCTBaMu B ObITY», «IlepBasi momolllb TIPH XUMHYECKHX 0XKOTrax».

Opranuszauus AeATebHOCTH MO AYXOBHO — HPABCTBEHHOMY Pa3BHTHIO
yuallHXcsi: npejyiaraeMasi pabodast IporpamMma cocTaBiieHa C y4€TOM KOHIETIHH
TYXOBHO-HPaBCTBEHHOIO BOCITMTAaHHS M BKIIOYaeT B cebsf ypOKH, ITOCTPOEHHBIE B
COOTBETCTBHU C KaJleHAapeM o0Opa30BaTENbHBIX COOBITHH, a HMEHHO MPOBOIATCH
YPOKH, MOCBALIEHHblE MAaMATHBIM JaTaM M COOBITHAM poccHiickOd HCTOPHH H
KyJBTYPBI:

16 cenTa6psa — MexayHapoaHBIH J1€Hb OXpaHbl 030HOBOTO CJIOS;

10 Hos16pst — BecemupHBIit neHb HaykH 3a MUp M Pa3BUTHE;

19 HOs6ps — 310 neT co aus poxaeHus Muxauna BacunseBuya JIoMoHOCOBa
(1711-1765), pyccKoro y4eHoro-ecTeCTBOMCIBITATEIS, HCTOPHUKA, [103TA;

10 nexabpst — Jlens namsartu Ansdpena Hobens (1833-1896), mmseackoro
XMMHKa, HHXeHepa, H300peTatens, NpeAnpruHUMaTeIs U QUIaHTpona;

22 anpens — BcemupHBIf feHb 3eMnu (otMevaercs ¢ 1990 r. mo peeHuIo
IOHECKO c nensio o6peIHHEHUS TIOAEH B JeJie 3al[UThI OKPYXKAIOLIEH Cpe/sl);

26 anpens - 35 neT co AHs aBapuu Ha UepHoObbsckor ADC;

30 Masg — neHb XUMHKaA.

Oprannzauus NpoeKTHOR H yueOHO-HCC/IeA0BATEAbCKOH [AeSTeIbHOCTH

y4aluHXCH:

— BydepHble cHCTEMBI B OpraHU3Me YeJioBeKa.

— BnusgHue BUNIOB XMMHYECKOH CBSI3H HA CBOHCTBA BELIECTB.

— Bo3HHKHOBEHHE U pa3BHTHE XMMHUYECKOTO MPOU3BOJCTBa B PoccuH.

— TanpBaHOMNIAacTHKA U ralbBAHOCTETHS.

— Jene3o B HalLEH XKHU3HH.

— HWcnonb3oBaHHe MUHEPAJIBHBIX yI00peHHH,

— McTopust OTKPBITHS XHMHYECKHX 3JIEMEHTOB,

— KucioTHbIe OCaIKH: HX NIPHPOJA H MOCIENCTBHSL.

— MeraJuisl — MaTepHai Ajs CO3aHus LIEJEBPOB MHPOBOI'O HCKYCCTBA.

— CoBpeMeHHbIe CTPOHTENbHBIE MaTEpHalIbl B ApXHTEKTYpe TOPOOB.

— TexHOJIOTHs NPOH3BOJCTBa Oymaru



— Ynpasnenue o6paTUMbIM XHMHUECKHUM MTPOLIECCOM.
— XynoxxecTBeHHas LIEHHOCTDb U CBOMCTBA CTEK/IA.
— OJkoJiorus goma.

V. TemaTnueckoe IVIaHHpOBaHHE

Pazzen KOJIH TeMa Bunp! neaTenbHOCTH
n/n YEeCTBO ydauguxcs,
4acoB HarnpaBJIeHHEIE Ha
JOCTH)XXEHHE
pe3yybTaTa
1 |BemecTBo 5 |Crpoenue atoma. CTpoeHue Cnymanue
3JIEKTPOHHBIX 000IOYEK aTOMa | yuuTens,
Ilepnoauyeckuit 3aKOH H peleHue
[leproguuyeckas cucTeMa Pa3THYHBIX
XUMHYECKUX 3JIEMEHTOB 9KCIIepUMEHTaIbHBI
CtpoeHue MoJexy. X 3a7ady,
JIabopaTopHslii axcriepuMeHT Ne |aHATH3 AaHHBIX,
1 CocraBieHue MoIeau caMOCTOSATeJIbHasg
HEOpraHM4YecKoro coefiliHeHus. |paboTa c TEKCTOM B
BaneHTHOCTB U CTENeHb ydyeOHUKe, Hay4qHO-
OKHCJIEHHS] XUMHYECKHX NOITyJISAPHOM
3JIEMEHTOB nUTepartype
OCHOBHBIE KTaCCHI U
HOMEHKJIaTypa HeOpraHUYECKUX
BEIECTB.
2 | Xumuueckas 5 | Xumuyeckue peaxkuuy U CamocrosTenbHas
peakuus ypaBHEHHUs paboTa c TeKCTOM B

Knaccupukauus xumMuyeckux
pEaKLHii 0 pa3IuuHBIM
IpU3HaKam

JIaGopaTopHbIii 3kcriepuMeHT No
2 TlpoBeneHHe XUMHUYECKHX
peakuuii 3amelieHus, ooMeHa,
COE/IMHEHHS], pa3JIOXKEHHUS

BHCKTPOHI’ITBI U HEAJIEKTPOJIUTHI.

KKaTHOHBI U AHUOHBI

DneKkTponuTHYECKas
JAUCCOLMALIMS KUCTIOT, Lesiouei
U coJieil (CpelHHX)

Peakuun HoHHOro o6MeHa U
YCJIOBHUS HX OCYLLECTBIIEHHUS
JIabopaTopHsIit akcEpUMEHT Ne
3. Monnele peakuyu U yCJIOBUS
MX NPOTEKAHUS

y4eOHHKe, Hay4HoO-
TMIOIYJISIpPHOH
NTHTEepaType,
MOJEIUPOBaHUE,
BBIBOJ hopMyIt,
TIOMCK OOBsICHEHUS
bakTam




neMeHTapHble XuMmuueckue cpoiicTa pocThix | CiyluaHue

OCHOBBI BEUIECTB: METAJIJIOB U yUHUTEN,

HEOpraHMU4yecKko HEeMeTaJlIOB oTbop MaTepuana

H XMMHH XHUMHYecKHEe CBOMCTBA OKCHIOB |HM3 HECKOJIBKHX
XHMHUecKHe CBOMCTBA HCTOYHHKOB,
OCHOBaHMH HanmucaHue
XHMHYeCKHEe CBOMCTBA KMCJIOT |AOKIIafIOB,
XuMHueckue CBOICTBa colei pedeparos,
(cpennux). JlabopatopHslii IPOCMOTPp
sxcnepumeHT Ne 4 CpoiicTBa [103HaBaTe/IbHbIX
KHCJIOT, OCHOBaHHi1, OkcHaoB U | PHIBEMOB,
coJei. pelieHue
YucThle BellleCTBa U CMECH. pasmHYHBIX
Be3zonacHocTh B 1abopaTopuu | 9KCIIEpUMEHTAJIBHEI
JIaGopaTopHslii 2kcriepuMeHT Ne (X 3a1ad,
S PermieHue a3KkCriepuMeHTABHBIX | CHCTEMATH3AIIHS,
3a71a4 Ha OCYILIECTBIIEHHE pabota ¢
LIEMOYKH NpeBpAILEHU . KOJJICKUMAMH
OxucnuTeNnbpHO- 00pasios,
BOCCTaHOBHTEJIbHbIE peakuuy  |BbICTPaHBAaHHE
CocraBjieHHe 3JIeKTPOHHOIO THIIOTE3 Ha
Gananca OCHOBaHHH
Briuncnesne MaccoBoit A0TH HMCIOIHXCS
XHMHYECKOTO 3JIEMEHTA B AaHHBIX
BellecTBe. Pellenue 3anay

IIpencraBnenue OcHOBHBIE KJIacChl H CnywaHue

06 HOMEHKJIaTypa OpraHH4ecKuxX  |y4dHTens,

OpTaHUYECKHX COeIMHEHUH. CaMOCTOATENbHAS

BellleCTBaxX JIabopaTopHsIi 3kcrepuMeHT Ne | paGoTa ¢ TEKCTOM B
6 CocraBneHue MoJieNTH Hay4yHO-
OpraHH4ecKoro CoeIHHEeHHS NOMyNSPHOH
(yrneBomopona u JIMTEpAType,
KHCJIOPOJCOAEPHKALIEro). aHaJau3 TabJIuIL,
YrneBodopoas! NpelieNibHble | FPadUKOB, CXEM,
Henpeae/bHble HallMCaHHe
Kucnopoacoaepxaiuue JIOKJ1a10B,
OpraHH4ecKHe BEIlECTBa. pedepatos,
JlaboparopHblii okcnepuMeHT Ne | pelIeHHe
7 CBoiicTBa OpraHH4eCcKHX Pa3IUYHBIX
coeIMHeHUH 9KCNepUMEHTAIBHBI
buonornvecky BaxcHsie X 33714
BellecTBa: OeJIKU, XKHPBI,
YIJIEBOJIBI ol

MeTob! Onpenenenne xapakrepa cpeapl | CamMocTosTensHasn |




NO3HAHHA B pacTBopa ¢ IIOMOLIbIO paboTa c TeKCTOM B
XHMHH WHJIMKaTOPOB. yuyeOHHKe, Hay4YHO-
KauecTBeHHble peakliuy Ha nomnyJsspHOH
KaTHOHBI B pacTBope JUTEpaType,
JIabopartopHbIit akcriepumenTNe | MOJAETHPOBaHHE,
8 OmnpeneneHHe HOHOB B BBIBOZ (pOopMyI,

MMOUCK OOBICHEHUS

(pakTaM, MPOCMOTP
I103HaBaTEbHBIX

acTBope.
KauecTBeHHbIE peakLHH
HaaHMOHBI B PaCTBOpe
JlaGopaTopHslit akcriepuMeHT Ne | PHIIBMOB,

9 Pewenue pelueHue
3KCIepMMEHTAIbHBIX 3a7ay Ha | pa3lHYHBIX
pacno3HaBaHMe BELLECTB. 3KCITEpUMEHTANIBHEI
BrruucneHue MacCoBOH HOH X 3ajJad4,
pacTBOpPEHHOI'O BEILECTBA. cUcTeMaTHU3alus,
Pemenue 3amay aHaIu3

INonyyenue ra3oo0pa3HeIX BO3HHUKAIOIIHUX
BelecTB. KauecTBEHHEBIE NpoOJIEMHBIX
peakiuu Ha ra3o00pasHble CUTyalHH

BElllECTBa
JlabopatopHblii 3KCIIEpUMEHT Ne
10 ITonmyyenue yriaexkucioro
rasa, BOJ0OpoJa, KHcJIopoJa 1
alleTHJIEHA U OIIBITHI C HUMH.
BrI4HCIeHUs 110 ypaBHEHHIO
peakuuH. Pemenue 3anay
BrraucneHnye BeIxoaa MpoayKra
peakiiy. Pelienne 3agaq

CnywaHue u
aHaJIU3 OKJIa(0B

B3auMocCBs3b Pa3IHYHBIX
KJ1IaCCOB HEOpPraHH4YE€CKHUX

XUMHUS U KU3Hb | 4

BELIECTB. OJHOKJIaCCHUKOB,
JIaboparopusli 9xcniepumeHT Ne |oTGOp MaTepuana
11 OcymecTBnenue U3 HECKOIBKHX
B3aHMMOIpeBpalleHHi HCTOYHHKOB,
HEOpraHWYecKHX COEJUHEHHW. |HAIlMCAHHe
Pasnenenue cmecei H ouncTka |OOKIJIAOOB,
Bewects. [IpurorosieHue pedepatos,
pacTBOpOB., BBICTpPAaUBaHHe

JlabopaTopnblii skcnepumMeHT Ne|THIOTE3 Ha

12 PasneneHue cMeceit OCHOBaHHH
crnocobaMu pacTBoOpeHHs, HMEIOILHXCS
¢unbTpauuH, OTCTaHBaHHS, JNAHHBIX,
OCa)KIAeHHUsl, AeHCTBHSA MarHUTOM.| aHAJIU3
XHMHUA B IOBCEIHEBHOM XHU3HH. |BO3HHKAIOIIMX

e ———— |




XuMHYecKkoe 3arpsi3HeHHE npo0JIeMHBIX
OKpY>KalolLei cpeibl H ero CHUTyalUHu#
nocjescTBUsA

HroroBsoe 3ansarue. Cemunap
«3HayeHHEe XMMHUH B HAlllEH
XKH3HU

Hroro 34
yaca

H MaTepHaJIbHO-TEXHHY€CKOro

VI. OnHcaHHe  y4eGHO-METOAHYECKOI0
oGecnieyenHs 00pasoBaTeILHOro nNpowecca
1. JInTepaTtypa st yuawerocs H y4uTeJs
1.1. Hccnenosarensckue W npoekTHble paboTsl MO XHMHH. 5-9 Kiaccer /
H.IO.CmupHoBa, M. A.CmupHoB. - M.: ITpocseluenue, 2018;
1.2. Xumusa. 3agayu mo xumMd H crnocobGel MX perleHus. 8-9 kmaccer /
Ia6bpuensu O.C., Octpoymos M.I'., Peweros I1. B. — M.: [Ipoceewmenue, 2017,

2. InpakTHYecKHe MaTepHaJlbl
2.1. Cepus cnpaBouHblX Tabauu no xumuu («I[lepuoguyeckas cucrema
xumuueckux snemeHtoB JI.M. Menneneesa», «PactBopuMocTh cojyiei, KHCIIOT H
OCHOBaHHH B BOZE», «DNEKTPOXHUMHYECKHH A HanpspkeHUH MeTayuioBy, « Okpacka

MHJMKATOPOB B Pa3HUHBIX Cpeaax»).
2.2. PykoBoacTBa [Uls JaOOPAaTOPHBIX OMBITOB M MPaKTHYECKUX 3aHSATHH IO

XUMHH.
3. DaektpoHHble pecypcbl, obecrneuHBaioliHe Y4eOHO-METOAHYeCKOE

conpoBosKaAeHHe 00pa3oBaTe/IbHOH AeSITEIbHOCTH
3.1. Caiit «XuMuK» http://www.xumuk.ru/
3.2. Cait «100+ sxcnnepUMeHTOB M0 XUMHH» http://www.chemicum.com/rw/

3.3. DneKkTpoHHBIA KypHaln «Xumuss M XUMHKH»  http://chemistry-

chemists.com/index.html
3.4. DeKTpPOHHBIH HaY4YHO-TIOIMYJSPHBIA XypHan

http://hij.ru/

3.5. bubnuorexa BHACOYPOKOB IIKONBHOM mporpammsl «InternetUrok.rux:

«XUMHA M OKH3HBY

https://interneturok.ru/
3.6. Emunas komnekuns Llugpossix OGpasosatensHbix Pecypcos (LIOP):

https://school-collection.edu.ru/
3.7. HUndopmaunonnsiit noptan BIIP: https.//lk-fisoko.obrnadzor.gov.ru

3.8. OobpasopatenpHass maatdopma «LECTA» / DnexTpoHHblE (OpPMBI

yuyebHUKOB: https://lecta.rosuchebnik.ru/
3.9. Xumnyeckas uH(popMalHoHHas ceTb / Xumuueckuid Qakynsrer MI'Y

M. M.B.JlomoHocoBa / http://www.chem.msu.su/
3.10. Oo6pazosarensHeii  nopran  «Anxumuk» / MHUTXT um. M.B.

Jlomonocoga / http://www.alhimik.ru/
3.11. OnexTpoHHBIA o0Opa3oBaTeNbHBIIl pecypc

Xumusa» https://chemistry.ru/

«OTKpBITBI  KOMIIEe K.
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4. O6opynosanne u npuGopnl, HeoOXoaNMBIE /51 peannsaunu paboyei

nporpamMmmabl

4.1. Habop moneneii kpucTalIHYeCKUX peLIETOK.

4.2. Habops! nnst MoJienipoBaHUs MOJIEKY L.

4,3. Komnekuuu BelecTB H MHHEPaJIoB.

4.4. Habopb! peakTUBOB AJI51 AEMOHCTPALUil 1 YYEHUYECKOrO IKCIIEPHMEHTA.

4.5. Habop nocyapl ¥ NpHHaIe)KHOCTEH U IEMOHCTPALMA B yYEHHIECKOro
3KCMepUMEHTa, HarpeBaTesibHble MPUOOPBL.

4.6. KomnbloTep U MynbTUMEHHHBIH IIPOEKTOP.

VII. Kanenaapuo — TeMaTHYecKoOe IJIAHHPOBaAHHE

[ Tema paznmena, ¢
yKa3aHHEM
KOJINYeCTBa
4acoB,
OTBOAUMEIX Ha
H3yUYeHHE

Tema ypoka ¢ ykazaHHEM KOJIMUECTBA YacoB,
OTBOJMMBIX Ha yCBOCHHE

Jlata

[Tnan

dakT

Tema 1.
BewectBo — 5
4acoB

Crpoenue atoma. CTpoeHHe 3JIeKTPOHHBIX | 1 gac

00o0JI04eK aToMa

Ileproauueckuii 3akoH U [Tepuonuyeckas | 1 vac

CHCTEMA XUMHYECCKHX 3JICMCHTOB

Crpoenue MojieKysl. XHMHYeCKas CBA3b. | 1 gac

THnB! KpUCTANTUYECKUX PELIETOK.
JlabopatopHsblit axciepuMeHT Ne |
CocTtaBieHne MoJeI1 HeOpPraHUUECKOro
COEMHEHUS.

BaneHTHOCTE U CTeNEHb OKHUCIEHHS 1 yac

XHMHYCCKHX 3JICMCHTOB

[IpocThle u coXkHBIe BELLECTBa. 1 yac

OCHOBHBIE KJ1acChl U HOMEHKJIATypa
HeopraHUYeCKHX BEILECTB.

Tema 2.
XuMHuyeckas
peakuus — 5
4acoB

XHMHYECKHE peakMH U YpaBHEHHs 1 yac

Knaccudukanust XMMHUYECKUX peakiuuii mo | 1 yac

pa3TNM4YHbIM MPH3HAKaM
JlabopaTopHBIii 3KcniepUMEHT No 2
[IpoBesenHe XHMHUYECKHX peaKLuii
3aMellleHus, o0OMeHa, COeJUHEHHSI,
pa3yioKeHHs

DJIEKTPOJIUTHI U HEIJIEKTPOJIHTBI. 1 vac
I{aTHOHBI U AHHOHEBI

DJIEKTPOSIUTHYECKAS JHCCOITHALHS 1 yac
KUCJIOT, 11ejioveii H cosiei (cpeHHX)

Peaxuuu nonHoro obMeHa U ycsioBUst UX | | yac

OCYLICCTBJICHHSA




JlabopatopHslii skcniepument Ne 3,
HMoHnble peakuuu H ycloBHs UxX
NpOTeKaHH

Tema 3.
OneMeHTapHbIe
OCHOBBI
HEOPraHUYECKOH
XMMHH — 9 yacoB

XHMHYecKHe CBOHCTBA NMPOCTHIX BEIIECTB:
METAJJIOB H HEMETAJIJIOB

] yac

XUMHYECKHE CBOHCTBA OKCHUIOB

1 yac

XHUMHYECKHe CBOMHCTBA OCHOBaHHMH

1 yac

XHUMHYECKHEe CBOHCTBA KHCIIOT

1 yac

XHUMHYecKHe CBOHCTBa coneil (CpeHHX).
JlaGopatopHsiii akcniepumeHT Ne 4
CBoiicTBa KHCIIOT, OCHOBaHHH, OKCHIOB H
COJIEH.

| yac

Hucrele BewecTa U cMecH. BesonacHoCTs
B JTabopaTopuu

JlabopaTopHsIii akcniepuMeHT Ne 5
PelieHue sxcnepuMeHTaNbHBIX 33134 Ha

1 yac

OCYIIECTBJICHHEC ENOYKH npeBpameHHﬁ.
OKHCHHTeJIBHO-BOCCT&HOBHTCJ’IBHI)IC
pE€aKIuH

1 yac

CocraBrieHHe 371eKTpoHHOT0 Oananca

1 yac

Br1unciieHHe MaccoBOil 10U
XUMHYECKOTO 3JIEMEHTA B BELLIECTBe.
Peienue 3anau

1 yac

Tema 4.
IlpencraBnenune
06
OpraHH4ecKHX
BellecTBax — 4
Yaca

OcHOBHBIE KJIaCChl H HOMEHKJIaTypa
OpraHHYeCKHUX COeHHEHHI.
JlaGopatopHblit axcniepumeHT Ne 6
CocraBneHHe MOJENIH OpraHHYEC-KOro
coenuHeHus (yryeBogopoja u
KHUCJIOPOJICO/IEPIKALLIETO).

1 yac

YrneBonopo/bl NpefieNsHEIE U
HelpeJeNbHble: MEeTaH, 3TaH, 3TUJICH,

all€THJIEH

1 4yac

Kucnoponconepaaluue oprannueckue
BELIECTBa.

JlabopaTopHslii akcriepumMeHT Ne 7
CBoiicTBa OpraHHYeCKHX COe/IHHEHHH

1 yac

buoJsiornuecku BaXkHble BelecTBa: OEJKH,
JKUPBI, YIJIeBOJEI

1 yac

Tema 5. Metoab!
MO3HAaHHUA B
XHUMHH — 7 yacoB

OnpejenieHue xapakTepa cpefibl pacTBopa
C IMTOMOUIBI0 HHHKATOPOB.

|l yac

KavecTBeHHbIEe peakLU¥ Ha KAaTHOHbI B
pacTBope JlabopaTopHblit IKcrIepUMEHT Ne

8 OnpejneneHre HOHOB B pacTBOpE.

1 yac




BT LA TR 1 1 S ot e L 8 A BT L 10 U D L6 LR BB B 3 BB ey
KauectBeHnble peakuuy Ha aHHOHBI B 1 yac
pacTBope

JlaboparopHnlit axcriepuMeHT Ne 9
PelueHne akcnepuMeHTaNbHBIX 38124 Ha
pacrno3HaBaHHe BelleCTB.

Brruucnenue MaccoBoit noau 1 yac
pacTBOPEHHOrO BellecTsa. PelieHne 3agay
[TomyuyeHne razoobpa3HbIX BELECTB. 1 yac
KauecTBeHHBIE peakLlMH Ha ra3o00pa3Hble
BElLIeCTBA

JlabopatopHblii akcriepumeHT Ne 10
[Tonyuenue yrnekucioro rasa, BOZOpoAa,
KHCIIOpoJa H alleTHJIeHa U ONBITHI C HUMH.
Brruncnenus 1o ypaBHeHUIO peakLiH. 1 yac
Penienue 3anaq
Brruucnenue BbIXoJa NpoaykTa peaklMy. | 1 gac
Pewenue 3anau [
Tema 6. Xumus | B3aumMocBs3p pa3IuyHBIX KJIacCOB 1 yac "
M XH3Hb — 4 yaca | HeopraHuueckux BellecTB. ['eHeTHueckue
pAnbI aneMeHTOoB. [IprMeHeH e l
HEKOTOPBIX HEOpraHUYEeCKHX COeUHEeHUH |
JlabopatopHslii skciepuMeHT Ne 11
OcyLuecTBNeHHe B3aUMOTPEBPaLLEHHiT
HEOpPraHUYEeCKUX coeHHEHHUH.
Pasnenenne cMmecei v ouucTKa BellecTB. | 1 yac (
[IpuroToBiieHHe pacTBOPOB.
JlabopaTtopHeli akcnepumeHT Ne 12 |
Paznenenue cmeceii criocoboamMu
pacTBOpPEHHsl, QUIBTPALMH, OTCTAHBAHHUS,
OCa)</IeHHsl, AEHCTBUSI MATHHUTOM.
[Tpobnems! 6ezonacHoro ucnonp3oBanus | 1 yac
BEIIIECTB U XHMHUYECKUX peaKiii B |
MOBCEAHEBHOMN JKU3HH. XHMHUECKOE
3arpsA3HeHHe OKpYKalolleH Cpebl 1 ero
110CTIEACTBUS

Hrorosoe 3anstie. CeMuHap «3Hauenune | | yac
XUMHH B HalIeH HH3HUY
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