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IHosicHUTEIbLHAA 3alIHCKA

I. HopmaTuBHBIE JOKYMEHTHI

Jlannast pabouasi mporpamMma y4eOHOTO Kypca «XuUMHUS BOKPYr Hac» ans 9 kiacca
pa3paboTaHa B COOTBETCTBUHU CO CIEAYIOLUMU TOKyMEHTAMMU:

- ®enepanbHbiii 3ak0H "O06 obpazoBanuu B Poccuiickoit deneparuun ot 29.12.2012 N 273-
@3 (mocnennss penakuyst) ot 29 nexadbps 2012 roga N 273-03

- Ilpuka3z MunucrepctBa npocsemenus PO ot 31 mas 2021 1. Ne 287 “O06 yTBepaeHun
(beneparbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 0011Iero oopazoBaHus’

- IIpuka3z MunncrepcTBa npocemennst Poccutickort deneparuu ot 18.05.2023 Ne 370 "O6
yTBepKACHUH (enepalibHOil 00pa30BaTeNbHOM MPOTrpaMMbl OCHOBHOTO 00ImIero oOpa3oBaHus"
(3apeructpuponan 12.07.2023 Ne 74223)

- YcraBa IKOJIbI

Hcnonb3yemblii yaeOHO-MeTOAMYECKHIT KOMILIEKT

1. HccnenoBarenbCKue M MPOEKTHBIE pabOThl Mo xuMHHU. 5-9 kmaccel / CmupHoBa H.1O,
CwmupnoB U.A.. - M.: TIpocBemenue, 2022;

2. Xumud. 3ajaud MO XUMHHM M criocoObl ux pemenus. 8-9 kimaccel / Nabpuensa O.C.,
OctpoymoB WN.T'., Pemeros I1. B. — M.: IIpocsemenue, 2017.

VYueOHbIil Kypc «XUMHUS BOKPYT HAac» MpeaHasHaueH AJs peanu3aluuu olydaromuxcs 9
kinaccoB B ycnoBusax peammzauu @I'OC OOO wu HampaBieH Ha paclIMpeHUE 3HAHUN
o0yyaromuxcss O MPAKTHYECKOM MPUMEHEHUH XHMHUYECKHX BEIIECTB B €XKEIHEBHOW >KHU3HU
YyenoBeka, (opMupoBaHHWE WHTEpeca K XHMHM KaK K BO3MOXKHOW oOmacTu Oymymieit
npoeCcCUOHATBLHON IEATEIbHOCTH.

I1. MecTo Kypca B y4eOHOM IJIaHe

['oga oOyueHus

KonnuecTBO yacoB B
HEJENI0

KonnyecTBo yueOHBIX
HEJCIb

Bcero gacos 3a
y4eOHBII roJ

9 kyacc

1

34

34

34 gaca 3a Kypc

I11. Ilnanupyemble pe3yabTaThl OCBOCHUS] Y1eOHOI0 Kypca

Hannas mporpamma obecrieunBaeT (OPMHUPOBAHHWE JHYHOCTHBIX, METANpPEAMETHBIX H
IIPEIMETHBIX PE3yJIbTaTOB.

JInunocTHbIE:

— B LIEHHOCTHO-OPHEHTAIIMOHHOM c(epe — YyBCTBO TOPJOCTH 32 POCCHUMCKYI0 XUMHUYECKYIO
HayKy, FTyMaHU3M, OTHOLIIEHUE K TPYyAY, LIeJIE€yCTPEMIIEHHOCTb;

— (opMHUpOBaHME LIEHHOCTH 370pPOBOro M 0Oe30omacHoro odpasa *KHM3HH; YCBOCHHE MPaBUII
WHAMBUIYaIbHOTO M KOJUIEKTMBHOTO O€30MacHOrO TMOBEACHUS B UPE3BBIYAWHBIX CHUTYyaLUsX,
YTPOKAIOLIUX KU3HU U 340POBbIO JIIOJIEH;

— B TPYAOBO# chepe — roTOBHOCTH K OCO3HAHHOMY BBIOODY JajbHEUIIEH 00pa3oBaTeIbHOM
TPACKTOPUH;

— B IIO3HaBaTeJbHOM (KOTHUTMBHOHM, WHTEJUIEKTyallbHOW) cdepe — yMeHue yHpaBisTh
CBOEH MO3HABATEIBHOM JAEATEIBHOCTBIO.

— (opmHupoBaHHE OCHOB HKOJIOTMYECKOH KYyJBbTYypbl, COOTBETCTBYIOLIEH COBPEMEHHOMY
YPOBHIO 9KOJIOTHYECKOTO MBIIIUICHHS;

MeTanpeamerHblie:

MertanpeaqmeTHble pe3ysbTaThl BKIHOYAOT OCBOCHHBIE OOYYarOIMMUCS MEKIPEIMETHBIE
MOHATUS M  yHHUBepCaJbHble  y4yeOHble  JCWCTBUS  (PEryJsATHBHBIC, IO3HABAaTEJbHBIC,
KOMMYHUKATHBHBIE), CIIOCOOHOCTh MX HMCIIOJIb30BaHMsI B y4eOHOMH, MO3HABATEIbHON U COLMAIbHON
MIPAKTUKE, CAMOCTOATENBHOCTh IUIAHUPOBAHUS M OCYLIECTBICHHS Y4YEOHOW JESATENbHOCTH U



OpraHM3aluy y4eOHOro COTpyJHMYECTBA C IeJaroraMd M CBEpPCTHHKAMM, IIOCTPOEHHUE
WH/IMBUYaJIbHON 00pa30BaTeIbHOM TPAaEKTOPUH.

— PeryasituBubie YY /1

— VYMeHue IIaHupoBaTh PELICHUE 3a1a4u

— YmeHue GpopMyIupoBaTh NpodiieMy

— YMeHue GpopMyIMpoBaTh MO3HABATEIbHYIO 1I€]b

— VYMeHue BbIABUTATh TUIIOTE3Y

— YMeHue OLEHUBATh CTENEHb U CIOCOOBI JOCTHXKEHUS LIEIH
— Ilo3naBarejibHble YY |

— YMeHue UCKaTh U BBLAEIATh HH(OPMALIHIO

— VYMeHue noABOAUTh NOJI IOHATHE, BBIBOJUTH CIEACTBUS

— YMeHue NoHUMaTh MH(MOPMAIUIO B HEABHOM BU/JIE, B BUE TaOJIMII, CXEM, PUCYHKOB
— VYMeHue ycTaHaBIMBaTh IPUYUHHOE — CJICJCTBEHHBIE CBA3H
— VYMeHue Ucnonb30BaTh 3HAKOBO — CUMBOJIMUYECKHE CPENICTBA
— VYMeHue aHaIu3upoBaTh C LENIBIO BBIICIECHUS IPU3HAKOB

— YMeHue MOJenpoBaTh

— VYMeHue BhICTpauBaTh JOTUYECKYIO LIETIb PACCYXKACHUN

— VYMeHue CHUHTE3UpOBaTh (KaK BOCIOJIHEHHME LIE€JIOr0 M3 4YacTei, BOCIOJHEHUE
HE/I0CTAOLINX KOMIIOHEHTOB)

— YMeHue BHIOMpaTh OCHOBAHHS U KPUTEPHS JJISi CPAaBHEHHS CEPUAINH U KITaCCU(PUKAIIH

— KommyHnukatusabie YY/]

— YMeHMe IOHUMATH LIEJIb, CYyTh TEKCTa

— VYMeHue BbIpakaTb CBOK TOUYKY 3PECHHUS

— YMeHue pa3pemarb KOHQIUKTHI

— VYMeHue HHUIUUPOBATh COTPY IHUYECTBO

— YMeHHue HCIIONb30BaTh PeUeBbIe CPEACTBA a/ICKBATHBIE CUTYAIMH OOIICHUS.

IIpeamerHsble:

B pesynbrare nzydeHus Kypca y4eHHMK HAYYHTCH:

3HaTh (IOHUMATh):

— YPaBHEHHMS PEaKLMH, IEMOHCTPUPYIOUINE XUMUYECKUE CBOMCTBA METAJLIOB U HEMETAJIJIOB U
MX COCIMHECHMIA;

— (usnonoruyeckoe AecTBUE KUCIOT, COJIEH M OCHOBAaHUM U UX HCIIOJIb30BAHUE B OBITY;

— POJIb IIEMEHTOB JIJIsl PACTEHUH M UCTIONIB30BaHNE MUHEPATBHBIX YI00pEHNUH;

— 3aBHCHMOCTb CBOWCTB CTPOUTENIBHBIX MAaTEPUAJIIOB OT UX COCTaBA U UX MCIOJIb30BAHUE;

UCIOJIb30BaTh INPHOOPETEHHbIE 3HAHMS W YMEHHMs B TNPAKTUYECKOM JesITeIbHOCTH U
ITOBCETHEBHOM KU3HHU:

— 11 6€e301acHOr0 0OpallleHus ¢ BEIIeCTBaMH U MaTepHajaMH B IIOBCEHEBHOM KHU3HM;

— TI'PaMOTHOTO OKa3aHHA MEPBOU MMOMOLIY IPU 0KOTaxX KUCIOTAMHU U IIETOYaMHU.

Y4eHHK NOJYy4YUT BO3MOKHOCTh HAYYHTHCH:

— XapakTepu30BaTb OCHOBHBIC METOJbI MMO3HAHUS XHMHUYECKUX OOBEKTOB: HAOIIOJCHHUE,
U3MEpPEHUE, IKCIIEPUMEHT, MOIECITUPOBAHUE;

— HCMOJIb30BaTh NPUOOPETEHHBIE KIIOUEBblE KOMIETEHIUH IPH BBHIIOJHEHUH HPOEKTOB U
yueOHO-UCCIIEeIOBATENbCKUX 3a7ad MO0 M3YYCHUIO CBOICTB, CIIOCOOOB IMOJMYYCHHUS M PACIIO3HABAHUS
BEIIECTB;

— 0OBEKTHBHO OLIEHUBAaTh MH(OPMAIMIO O BEHIECTBAX U XMMHUYECKUX Mpolieccax; KPUTHIECKU
OTHOCHUTBCSI K TICEBJOHAYYHOW MH(OpPMALNHU, HEAOOPOCOBECTHOM peKiiaMe B CPEACTBAX MAacCOBOM
nH(popManuu.



Cucrema OLleHKH JOCTHKEHUH MIIAHUPYEMBIX Pe3yJIbTATOB:
Texkymuil KOHTPOJIb YCBOEHHs IIPOrpaMMBbl Kypca OCYLIECTBISETCS IIPU BBITOJIHEHUHU
MIPAKTUYECKUX pabOT U peleHnH 3a1a4. FIToroBbIM KOHTPOJIEM SIBIISETCS CEMUHAP.

IV. Conep:kanue kypca (34 yaca)

Tema 1. BemecTso (5 )

Crtpoenue aroma. CTpoeHHE AJIEKTPOHHBIX 000104YeKk aroma. [leprogudeckuii 3aKoH U
[leproguueckast cucreMa XMMHYECKHUX 3JeMEHTOB. CTpoeHue MoJieKyd. XUMHUYecKas CBS3b.
BaneHnTHOCTh M CTENEeHb OKUCICHHS XUMHYECKHX 3JeMEHTOB. [IpocThie M CIOXKHBIE BEIIECTBA.
OcHOBHbBIE KJIacChl HEOPraHMYECKHX BellecTB. HoMeHKaTypa HEOpPraHMYeCKHX COEIUHEHMM.
Tunsl kpucTamnueckux pemerok  Jlemonctpanuu: 1. OOpasubl snemeHtoB [lepuogudeckoit
cucrembl JI.M.MenneneeBa. 2. OOpa3mbl MPOCTBIX 3JIEMEHTOB (METaVIOB W HEMETAILJIOB),
OCHOBaHUH, KUCIIOT, BOJIeH, OKCUAOB. 3. Moeny KpUCTANTNYECKUX PEIIECTOK.

Jlab6opaTtopusiit axcriepuMeHT Ne 1 CocTaBiieHre MOJIEIN HEOPTraHUIECKOTO COCTMHECHHS.

Tema 2. Xumuueckas peaxius (5 1)

XuUMHUECKUEe peakuuu u ypaBHeHHs. Kiaccudukanmss XMMHUYECKHX peakIuil 1o
pa3IMYHBIM  TpPU3HAKaM.  OJEKTPOJMTBl WU HEDJIEKTPONUThl..  KaTHOHBI M aHHWOHBL
DNEeKTpPOIUTUYECKas JUCCOLMALUs KHUCIOT, LIenoded u coieil (cpeanux). Peakunuum wmoHHOTO
oOMeHa ¥ YCJIOBUS UX OCYIIECTBICHHUS.

Hemonctpanus: [Ipu3Haku XuMHYECKON peakiuu

Jlabopartopusbiii skcriepumenT: Ne 2 TlpoBefeHre XMMUYECKMX  pEaKIUil 3aMelleHus,
MPUCOETUHEHNUS, pa3ioxkeHus, oOMeHa. Ne 3 MloHHBIE peakiiuy U yCIOBUS UX MPOTEKAHUSI.

Tema 3. DneMeHTapHbIE OCHOBBI HEOPTaHUUECKOH XuMuu (9 1)

XUMUYECKUE CBOWCTBA IPOCTHIX BEMIECTB: METAUIOB M HEMETAUIOB. XHUMHYECKHE
CBOMCTBa OKCHJOB, OCHOBAaHHH, KHUCJIOT, conei (cpenHux). UYUucCTble BemecTBA U CMECH.
bezonacHocts B nabopartopun. OKHCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. CocTaBieHue
AJEKTPOHHOTO Oasianca. Beruucinenrne MaccoBOt JOIM XUMHUYECKOTO AJIEMEHTA B BEIIECTBE.

JemoncTpanys: YucTble BEMECTBA U CMECH.

JlaGopaTtopusbiit skciepuMmeHT: Ne 4 CBOICTBA KUCIOT, OCHOBAaHUM, OKCHIOB U coneil. Ne 5
Pemenue skcriepuMeHTAIBHBIX 33/1a4 HA OCYIIECTBIIEHUE LIETIOYKHU IPEBPAIECHUN.

Tema 4. [IpencraBnenne 06 opraHUYECKHUX BemecTBax (4 4)

[lepBoHauanbHble cBeneHHs 00 opraHmdyeckux BemiecTBaX. (OCHOBHBIE — KJIAcChI
OpPraHMYECKUX COECTUHEHHH. YTJIeBOJOpOAbl NMpEeaebHbIE U HENpeaeIbHbIe: METaH, 3TaH, STUJICH,
anietwieH. Kucnopoacoaepxaniue BemecTBa: CUpThl (METaHON, 3TaHOJ, TIUIEPUH), KapOOHOBBIE
KHCIOTHI (YKCYCHasi U CTeapuHOBas). buomorndecku Ba)kHbIE BEIECTBA: OCJIKH, KUPbI, YTIEBOIbI

HemoncTparuu: O0pa3isl OPraHMueCKUX COSTUHEHUH.

Jlaboparopusbrii skcriepumenT: Ne 6 CocTaBieHHUE MOJAEIH OPTaHUYECKOTO COCIUHEHUS
(yraeBomoposa u kuciopojacoaepxariero). Ne 7 CBoicTBa OpraHMueCKUX COSAMHEHUH.

Tema 5. Mertoapl mo3HaHus B XuMuH (7 4)

Ornpenenenne xapakrepa Cpelibl pacTBOpa KHUCIOT M IIEI0YEH C MOMOIIBI MWHIUKATOPOB.
KauecTBeHHble peakuuu Ha KaTHOHBI M AHUOHBI B pacTBope. BrluncieHue maccoBol A0U
pacTBopeHHOro BemiecTBa. [lomyueHue ra3ooOpa3HbIX BemlecTB. KaudecTBeHHbIE peakIUU Ha
ra3oo0pa3Hble BElIecTBAa. BhIUKCICHHE KOJIMYECTBA BEIIECTBA, MACChl WM 0OBeMa BEMIECTBA IO
KOJMYECTBY BEIIECTBAa, Macce WIM O0BEMYy OJHOTO M3 PEareHTOB WM MPOAYKTOB PEAKIHH.
Briuncnenue BbIxoaa NpoayKTa peakiuu.

JemoncTpanmu: MI3MeHeHne OKpacku MHAMKATOPOB B Pa3JIMUHBIX Cpeax.

JlaGopatopusiii skcniepuMenT: Ne 8 OmnpezneneHue MOHOB B pacTBope. Ne 9 Pemienue
SKCIIEPUMEHTANIBHBIX 3aJa4 Ha pacro3HaBanue BemecTB. Ne 10 [lomydeHue yriekucioro rasa,
BOJIOpOAA, KUCIOPO/Ia U alleTUJIEHA U OIBITHI C HUMH.

Tema 6. Xumust v ku3Hb (4 1)



B3auMmocBs3bp pa3iaMuHBIX KIACCOB HEOPraHWYECKUX BELIECTB. | e€HeTHYecKHe psibl
27eMeHTOB. [IprMeHEeHHe HEKOTOpBIX HEOPraHWYECKUX COeOuHEHMH. PazneneHune cmeceld u
ouncTKa BeniecTs. [Ipurorosnenne pactBopos. IIpo0ieMbl 6€30MacHOrO UCTIONB30BaHUS BEILECTB U
XMMHMYECKHUX PEAKIMM B MOBCEJHEBHOM KU3HU. XMMHUYECKOE 3arpsI3HEHUE OKPY:KAIOIIEH Cpelbl U
€ro MOCJIEICTBUS Jemoncrpanun: O6pasibpl XMMHUYECKON NPOLYKIIHH.

JlaGopatopubiii  skcnepumeHT  Ne 11 OcymiecTBieHHe — B3aUMOIIPEBpAILEHUH
Heopranudeckux coequaeHnii. Ne 12 Paznenenue cmeceid crioco0amu pacTBOPEHHS, (PHIIbTPAIIH,
OTCTauBaHUs, OCAXKACHHUSA, AEUCTBUS MarHUTOM.

MexnpeamMeTHble CBA3M Y4eOHOI0 mpeaMeTa: HUCTOPUS «3apOoXKACHUE U Pa3BUTHE
XUMHWY, « Bpriatomuecs: yueHble-XUMUKNY, « Pa3BuTHE XUMUYECKOW MPOMBIIIIIEHHOCTH B Poccuny;
¢usuka «Ctpoenue atomay, «Tena u BemecTBa. CBoiicTBa BelecTBy, «Marepuansl. [Ipumenenue
BCIISCTB M MAaTEPHAJIOB Ha OCHOBE HX CBOWCTB», «TerutoBoit addekr peakmun», «OOmme
(du3nueckre cBOMCTBa MeTamioBy, «CrnocoObl 3alIUThl OT KOppo3um»; ouosorus «buonoruueckoe
3HA4YECHHE DJIEMEHTOBY», «PacTBOpHI B mpupojie, B ObITY, B MEAMIIMHE», «A30T B MPUPOJEC U €TO
Ouosorudeckas poiib», «YTJIepoa Kak OCHOBa JXKM3HM Ha 3emiiey; reorpadust «['eomornueckue
obotouku 3eminy, «JIutocdepa u ee XUMUUECKH cocTaBy, «[lojle3HBIe UCKOTIAeMbBIE HA KapTey,
«Baxnelimme xumuyeckue npousBojacTBa Poccunmy»; maremarnka «PelieHne pacu€THbIX 3a7ad 1Mo
dbopmyiie BemecTBa», «PermeHne pacdy€THRIX 3aJad MO YpaBHEHHWIO peaknumn», «PemieHne
pacu€THBIX 3a/1a4d MO MaccoBoii noiie BemiecTBa B pactBope»; OBXK «TexHuka Ge3omacHOCTH MpH
BBITIOJTHEHUM XUMHUYECKUX OKCIIEPUMEHTOB», «be3omacHoe oOpamieHne ¢ XUMHYCCKHMH
BelleCTBaMH B OBITY», «IlepBas mOMOIIs MPU XUMUYECKUX 0XKOTaxXy.

Opranuszanus esiTeJJbHOCTH MO JYXOBHO — HPABCTBEHHOMY Pa3BHUTHIO YYAIHUXCH:
npeuiaraeMasi pabodasi IporpaMMa COCTaBJIeHa € YYE€TOM KOHIICTIIIUHM JyXOBHO-HPaBCTBEHHOTO
BOCIHTAHUSA M BKJIIOYAaeT B ce0S ypOKH, TOCTPOEHHBIE B COOTBETCTBUM C KalleHAapeM
00pa3oBaTeNbHBIX COOBITUN, & WUMEHHO MPOBOISATCS YPOKH, TOCBSIIEHHBIC MAMSTHBIM JaTaM U
COOBITHSIM POCCHICKOM UCTOPUU U KYJIBTYPHI:

16 cenTs16pst — MexayHapoIHBII 1eHb OXpaHbl 030HOBOTO CJIOS;

10 HOs10pst — BcemupHBIi 1eHR HAYKH 32 MUP U Pa3BUTHE;

19 HosiOpst — 310 mer co mus poxacHuss Muxauna BacunbeBuua JlomonocoBa (1711—
1765), pyccKoro y4eHOT0-eCTECTBOUCIIBITATENIS, HCTOPHKA, TI0JTA;

10 nexabpss — Jlenp mamstu Anbdpena HoGems (1833-1896), mBenckoro Xwmuka,
WHXXEHepa, n300perares, mpearpuHuMaTess U GUiIaHTpoIa;

22 ampens — Becemupasbiil nenp 3emun (otmeuaetcst ¢ 1990 r. o pemennto FOHECKO c
L[ebI0 00BbEeIMHEHUS JIIO/IEH B Jielie 3alIUThl OKPYKaroIIel Cpeibl);

26 ampens - 35 niet co nHs aBapun Ha YepHoObUIbcKOH ADC;

30 Mag — neHb XUMHKA.

Opranun3anusi MPOEKTHON M Yy4eOHO-HCCIe0BATEIbCKOM 1eATeJIbHOCTH Y4alIUXCS:
— bydepHble cucTeMbl B OpraHu3Me 4elioBeKa.

— Bmsgnue BUIOB XMMHUYECKOM CBSI3U HAa CBOMCTBA BEIICCTB.

— BO3HUKHOBEHHE U pa3BUTHE XUMHUUYECKOTO MMPOU3BOACTBA B Poccuu.
— TanpBaHOIUIACTHKA U TaIbBAaHOCTETHS.

— Xene3o B HalICH KU3HU.

— Hcnonp3oBanue MUHEpaAIbHBIX YAOOPEHUH.

— Hcropust OTKpBITHS XUMUYECKUX JIEMEHTOB.

— KucioTHble 0CaIKu: UX TPUPOJIA U MOCIIEICTBUSA.

—  Meramisl — Matepual sl CO3AaHUs MIEJEBPOB MUPOBOTO UCKYCCTBA.
— CoBpeMeHHbIE CTPOUTEIBHBIE MATEPHUAIIBI B APXUTEKTYPE TOPOJIOB.

— TexHonorus nmpousBoJCTBa OyMaru

—  VYnpapneHue 00paTUMBIM XUMUYECKHM MPOILIECCOM.



—  XYJO0KECTBEHHAs LEHHOCTh U CBOMCTBA CTEKJIA.
—  DkoJjorug goma.

V. TemaTnuyeckoe NJIAHUPOBAHHE

Ne Paznen KOJIN TeMa Bunwl nesrenpHoCTH
n/m YECTBO y4aluxcs,
4acoB HaIlpaBJICHHbIE Ha
JOCTH>KEHHE pe3yJibTaTa
1 | BemecTtBo 5 Ctpoenue atoma. CTpoeHne Cnymanue yuurens,
AJIEKTPOHHBIX 000JI0YEK aTOMa pelieHue pa3inuHbIX
[lepuonnueckuii 3aKoH U SKCIEPUMEHTAIIbHBIX
[lepuonnueckas cucteMa XMMUYECKUX |3a/ad4,
AJIEMEHTOB aHaJIU3 JaHHBIX,
Ctpoenue monekyn. JlabopaTopHblii | CAMOCTOSATENIbHAS
skcriepumeHT Ne 1 CocraBnenne paboTa c TEKCTOM B
MOJIEJIM HEOPTaHUIECKOTO y4ueOHUKe, HAyYHO-
COEIMHEHMUSI. MOMYJIAPHOMN
BaneHTHOCTb U CTENEHb OKUCIIEHUS JINTEPAType
XUMUYECKUX HJIEMEHTOB
OCHOBHBIE KJIACCHI 1 HOMEHKJIaTypa
HEOPraHUYEeCKHUX BEIECTB.
2 | Xumuyeckas 5 XHUMUYECKUE PEAKIIMU U YPAaBHEHUS CamocTosiTenbHast
peakius Krnaccudukarus XUMHIECKUX peakiuii| paboTa ¢ TEKCTOM B
10 Pa3JIMYHbIM IPU3HAKAM yueOHUKE, HayYHO-
JlaGopatopuslif 3xciepumeHT Ne 2 MIONYJIAPHOMN
[IpoBeneHne XUMHUYECKHMX PEakUUid | JIUTEPATYypE,
3aMeleHus, 0OMeHa, COeIMHEHUS, MOJEIMPOBAHUE,
pa3IoKEeHUs BBIBOJI (hopMyI,
DIIEKTPOIUTHI U HEANEKTPOIUTHI. HOMCK OOBSACHEHUSA
KaTHOHBI ¥ aHUOHBI ¢bakram
DIIEKTPONUTHYECKAs AUCCOLMALINS
KHCJIOT, 1IeJI0Ued U coJiel (CpeTHHX)
Peakinu noHHOTO OOMEHA U YCIOBUS
WX OCYIIECTBJICHUS
JlaGopatopHslii skciepumeHT Ne 3.
HonHbIe peakiuu u yCIOBUS UX
POTEKaHUs
3 | DnemeHTapHbIe 9 XVMHYECKUE CBOWCTBA IPOCTHIX Cnyumanue yuurens,
OCHOBBI BEILECTB: METAJIJIOB M HEMETAJJIOB oTOOp MaTepuania us3
HEOPraHUYECKOMN XUMHYECKHE CBOMCTBA OKCHUIIOB HECKOJIBbKHX
XUMHH XHUMHUYECKHE CBOMCTBAa OCHOBAHUH HUCTOYHUKOB,
XHUMHUYECKHE CBOMCTBA KUCIIOT HalnyMCcaHNue JI0KJIa/I0B,
XUMHUYECKUE CBOWCTBA CONEN pedeparos,
(cpennux). JlabopaTopHbIit [IPpOCMOTP
skcniepuMeHT Ne 4 CBoiicTBa KUCIIOT, |[TO3HABATEIbHBIX
OCHOBaHMH, OKCHIOB M COJICH. GunbmoB,
YucTele BeleCTBa U CMECH. PCHICHUC PAa3IHIHbIX
be3onacHocTh B 1aboparopuu SKCIIEPUMCHTAJIbHBIX
JlaGopaTopHslii s5kciepumeHT Ne 5 3anad,
Pemnienune skcnepuMeHTANIbHBIX 3a7ay | CUCTCMATH3alNA,

Ha OCYHICCTBJICHUC IICTIOYKHU

pa60Ta C KOJUICKIIHUAMU




IIPEBPAILCHHMN.

OKHUCINUTEIHLHO-BOCCTAHOBUTEIILHBIE
peakIu

CocTaBieHue 3JIeKTPOHHOTO OaiaHca

Brruncinenue MaccoBOU I0JIU
XUMHUYECKOT'O JIEMEHTA B BEIECTBE.
Penrenue 3anau

00pasIos.,
BBICTPAUBAHUE THITOTE3
Ha OCHOBAHUU
HMMEOIINXCA JaHHbIX

[IpencraBnenue 06
OpraHMYeCcKUX
BEIIECTBAX

OcHoBHBIE KJIacChl 1 HOMEHKJIATypa
OpPraHMYECKUX COCIUHEHUM.
JlaGopaTopHslii skciepuMeHT Ne 6
CocrasneHne MOIEIN OPraHU4IEeCKOro
coenHeHus (yIriieBoAopoaa v
KHCIJIOPOJICOICPKAIIIETO).

YrneBonopoibl NpeeabHbIE U
HelnpeebHble

Cnyuanue yaurens,
CaMOCTOSITEIIbHAS
paboTa ¢ TEeKCTOM B
HAay4YHO-TIOMYJISIPHOM
JUTEpaType,

aHaJIM3 TaOJIHIL,
rpauKoB, CXEM,
HaNHCcaHue JOKIIA/IOB,

Kucnopoacoaepxamye opranudeckue | pedeparos,
BEILIECTBA. penIeHne pa3InYHbIX
JlaGopaTtopHsbiit skcriepuMenT Ne 7 9KCIIEPUMEHTAIILHBIX
CBoiicTBa OpraHUYCCKUX coeqUHEHUM |3a7ad
buosiornyecku BakHbIE BENIECTBA:
OeINKH, KHUPBI, YTIEBOIbI

MerTo1bl TO3HAHUSA Onpenenenne XxapakTepa Cpebl CamocTosiTenbHast

B XUMHUH

PacTBOpPa € TOMOIIBIO MHAWKATOPOB.

KauecTBeHHBIE peaKIi Ha KATHOHBI B
pactBope JlabopaTopHbIit
skcniepuMeHT Ne 8 Omnpenenenre
MOHOB B PacTBOPE.

KavecTBeHHbBIE peaKkIiy HA AHUOHBI B
pacTBope

JlaGopaTtopHsbIit skcriepuMeHT Ne 9
Pemenue SKCICPUMCHTAJIbHBIX 3a/1a4
Ha pacro3HaBaHHE BEIICCTB.

Briuncienue MaccoBoM 10U
pacTBOpPEHHOTO BeliecTBa. Pemenue
3aJ1a4

[Tonyuyenue ra3000pa3HbIX BEIIECTB.
KauecTBeHHBIE peakuu Ha
ra3oo0pa3Hble BEIECTBA
JlabopaTtopusbiit sxcriepuMenT Ne 10
[TosrydeHune yriekucioro rasa,
BOJIOPO/ia, KUCIOPO/Ia U alleTUJIeHa U
OIBITHI C HUMH.

Brpruncnenus no ypaBHEHHUIO pEaKIUH.
Pemenue 3amau

Brruucnenue BbIxoga npoaykTa
peakuuu. Pemenne 3anau

paboTa ¢ TEeKCTOM B
y4eOHHKE, HAyYHO-
MIOIYJIAPHOMN
JTuTepaType,
MOJIETTUPOBAHUE,
BBIBOJ] (popmyI,
MOUCK OOBSICHEHHUS
dakxTam, TpOCMOTp
MO3HABATENIbHBIX
¢uIHMOB,

pelIeHre Pa3IMYHBIX
AKCIIEPUMEHTATBHBIX
3anad,
crcTeMaTH3aus,
aHaJIN3 BO3HUKAIOIINX
MPOOJIEMHBIX
CUTYyaLUi

XUMHUS U )KU3HD

B3auMocBs3b pa3IMUHBIX KIACCOB
HEOPTraHMYECKUX BEIICCTB.
JlabGopaTtopusbiit sxkcriepuMenT Ne 11
OcyiecTBiIeHHE B3aUMOIIPEBPAILICHUI
HCOPTaHNYCCKUX COGﬂHHCHHﬁ.

Pasznenenne cMmeceil 1 oUUCTKA

Crnymanue u aHaJu3
JIOKJIA/IOB
OJTHOKJIACCHUKOB,
0TOOp MaTepuaia u3
HECKOJIBKUX
HCTOYHUKOB,




BeiecTB. [IpurorosieHne pacTBOpOB. | HAIMCAHUE JOKJIAIO0B,
JlaGopatopHslii sxciepumerT Ne 12 | pedepatos,

Pa3znenenue cmeceli cnocobamu BBICTPaBaHUE TUIIOTE3
pacTBopeHus, (pUIbTpaluy, Ha OCHOBaHUU
OTCTAaWBaHUs, OCAXKACHUA, JEUCTBUSI | UMEIOILIUXCS TAaHHBIX,
MarHuToM. aHaJIN3 BO3HUKAIOIINX
XUMHS B IOBCEJHEBHON YKU3HHU. MPOOJIEMHBIX
XHUMHUYECKOE 3arps3HEHUE CUTyaluin
OKPYXaIOIIEH Cpeibl U €ro

NOCJIEACTBHSI

Nrorosoe 3ansitue. CeMunHap
«3HaueHne XUMUHU B HAIIIEH KU3HU

HToro 34
yaca

VI. Onucanue y4e0OHO-MeTOAUYECKOT0 W MATEPHAJIbLHO-TEXHHYECKOr0 olecredeHus
o0pa3oBaTeIbHOIO Mpouecca

1. JlutepaTypa 1Jisl y4amerocss U y4uTes

1.1. HccrnenoBarenbckue U MPOCKTHBIE pabOTHI MO xuMuu. 5-9 kmaccsl / H.HO.CmupHOBa,
N.A.Cmupnos. - M.: IIpocsemenne, 2018;

1.2. Xwumwus. 3amauu 0 XMUMUM U CIIOCOOBI uX pemeHus. 8-9 knaccel / ['abpuensua O.C.,
OctpoymoB N.I'., Pemeros I1. B. — M.: IIpocBemenue, 2017;

2. luakTHYeCKHE MATEPUAJIbI

2.1. Cepus cnpaBouyHbix Tabmui mo xumun («llepuomnyeckas cUCTeMa XHUMHUYECKHX
snementoB J[.M. MenneneeBa», «PacTBOpHUMOCTh COJIeid, KHCJIOT M OCHOBaHUW B BOE,
«ONEeKTPOXUMUYECKUN PsII HAMPsHKEHH MeTauioB», «OKpacka WHIUKATOPOB B Pa3IUYHBIX
cpemax»).

2.2. PykoBozacTBa il TaOOPATOPHBIX OMBITOB M MPAKTUYCCKUX 3aHITHIA 10 XUMUHU.

3. DJIeKTpPOHHBbIE pecypchbl, 00ecneuynBaIIie y4eOHO-MeTOAuYeCKoe CONMPOBOKIeHHE
00pa3oBaTeJIbHOM 1eATeJTbHOCTH

3.1. Caiit «XuMuK» http://www.xumuk.ru/

3.2. Caiir «100+ skcriepuMeHTOB 1O XUMUU» http://www.chemicum.com/ru/

3.3. DneKTpOHHBIN KypHa «Xumust u XUAMHKNY http://chemistry-
chemists.com/index.html

3.4. DNEeKTPOHHBIN HAYYHO-TIOMYJISIPHBIN Ky pHAIT « XUMUS U KU3HBb» http://hij.ru/

3.5. bubnmnotexa BUJIEOYPOKOB LIKOJIBHOU [IPOrPaMMBbI «InternetUrok.rux:
https://interneturok.ru/

3.6. Enunas xomrekuus Ludpoeix O6paszoBarensHbix PecypcoB (LIOP): https://school-
collection.edu.ru/

3.7. Wudopmanmonnsiit moptan BIIP: https://Ik-fisoko.obrnadzor.gov.ru

3.8. Oo6pazoBarenbhHas miathpopma «LECTA» / OnexrponHsle ¢GOpMBI YICOHHKOB:
https://lecta.rosuchebnik.ru/

3.9. Xumwnueckas wuH(popmanmoHHas ceTb / Xumuueckuit (dakynprer MIY  wum.
M.B.JIomoHocoBa / http://www.chem.msu.su/

3.10. OopazoBarenbubiii moptan «Anxumuk» / MUTXT um. M.B. JlomonocoBa /
http://www.alhimik.ru/

3.11. DOnexTpoHHBI 00pa3oBaTeNbHBIA pecypc «OTKPBITBIA  KOJUICIDK. XHUMHUS»
https://chemistry.ru/

4. O6opynoBanne u NpudOPbI, HEOOXOAMMBIE ISl Peain3anuu padodeil MporpaMmbl

4.1. Habop Mozenelt KpHCTAITMUECKUX PEIIETOK.

4.2. HaGopb! 111 MOJCITUPOBAHUS MOJICKYI.

4.3. Konnekuuy BEIECTB U MUHEPAJIOB.




4.4. HaOopb! peakTUBOB I JEMOHCTPALUNA U YUEHUYECKOI0 AKCIIEPUMEHTA.

4.5. HabGop mnocyzasl

9KCIIEPUMEHTA, HarpeBaTEIIbHbBIE PUOOPHI.
4.6. KoMnbroTep ¥ MyJbTUMEIUNUHBIN IPOEKTOP.

VII. KaneHaapHo — TeMaTHYeCKoe IJIAHMPOBaHHe

n HpHHaHﬂe)I(HOCTeﬁ JJIA I[eMOHCTpaI_II/Iﬁ U  YYCHHYCCKOI'O

Tema pasznena, ¢
yKa3aHueM
KOJMYECTBA YaCOB,
OTBOJIMMEIX Ha
H3Y4YECHHUE

Tema 1. BemectBo
— 5 gacoB

Tema ypoka ¢ ykazaHuEM KOJIMYECTBA YaCOB, OTBOJAUMBIX Jara
Ha YCBOEHHE
ITman daxT
Ctpoenne atoma. CTpoeHHE 3JIEKTPOHHBIX 1 wac
000JI04€EK aTOMA
Ilepuoanueckuii 3akoH u [leprnoanueckas 1 gac

CHUCTCEMAa XMMHNYCCKHX 5JICMCHTOB

Ctpoenue MosieKysa. XUMHUYECKast CBA3b. THIIbI 1 wac
KPHUCTAUTNUECKUX pemeTok. JlabopaTopHblit
skcriepuMeHT Ne 1 CocTaBiieHHE MOAETN
HEOPraHUYECKOT0 COESAMHEHHUS.

BaneHTHOCTE M CTEIEHL OKUCIICHHUS XUMHYECKHX | 1 Jac
3JICMCHTOB

[IpocTsie u cnoxHble BeniectBa. OCHOBHBIE 1 yac
KJIACCHI 1 HOMEHKJIaTypa HEOPTraHUIECKUX
BEIIECTB.
Tema 2. XYWMHUYECKUE PEAKLIUN U YPABHEHUS 1 yac
XuMudeckas Krnaccudukanus XuMHYeCKUX PEeaKIHii 1Mo 1 gac

peakuus — 5 4acoB

Pa3IUYHBIM PU3HAKAM

JlaGopatopusiii sxciepumenT Ne 2 IlpoBenenue
XMMHUYECKHX pEaKLIMi 3aMelleHus, oOMeHa,
COCIMHECHMUS, PA3JIOKEHUS

DIIEKTPOJIUTHI U HEIJIEKTPOJIUTHI. KaTHOHBI 1 1 wac
AQHUOHBI

DJIEKTPOJIMTUYECKAS] AUCCOIUALIMS KUCIIOT, 1 gac
niesio4ei u cosel (CpeTHuXx)

Peakiiuu noHHOTO OOMEHA U YCIIOBUS UX 1 wac
OCYILIECTBIICHUS

JlaGopaTtopnsiit axcriepuMeHT Ne 3. MoHHBIC
PCAKIIMHU U YCIIOBUSA UX MPOTCKAHUA

Tema 3.
DnemMeHTapHbIe
OCHOBBI
HEOPraHUYECKOMN
XUMUH — 9 4acoB

XUMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: 1 gac
METAaJUIOB U HEMETAIJIOB

XUMHAYECKHUE CBOMCTBA OKCUIIOB 1 gac
XUMHYECKHE CBOMCTBA OCHOBAHUIA 1 gac
XMUMHYECKHE CBOMCTBA KUCIOT 1 gac
XUMHUECKUE CBOMCTBA COJEH (CpeaHuUX). 1 yac

JlaGopaTopnsrit axcriepumeHT Ne 4 CBoiicTBa
KHCJIOT, OCHOBAHUM, OKCHUIOB U COJICH.

YucTele BellecTBa U cMecu. be3omacHocTh B 1 gac
nabopaTopuu

10




JlaGopaTtopusbiit skcriepuMenT Ne 5 Pemienue
SKCHEPUMEHTAJIbHBIX 33]a4 HA OCYILIECTBICHHE
LICITOYKHU ITPEBPAILICHUM.

OKHCIINTEIFHO-BOCCTAHOBUTEIIbHEIC pCaKknuuun

1 gac

CocTaBieHHe 3JIEKTPOHHOTO OaiaHca

1 gac

Briuncienne MaccoBOM JOJIU XUMHUYECKOTO
3JIEMEHTA B BelecTBe. Pentenue 3amau

1 gac

Tema 4.
[IpencraBnenue 06
OpraHUYECKUX
BelecTBax — 4 gaca

OcHoBHBIE KJIacChl 1 HOMEHKJIATypa
OpPraHUYECKUX COeIMHEHUH.

JlaGopatopuslii sxciepumenT Ne 6 CocTtaBieHue
MO/JIEJIN OPTaHUUYEC-KOI'0 COEAMHEHUS
(YyriieBogopoJa u KHCIOPOACOAECPIKAIIETO).

1 gac

aneBonopoz[H NMpEACIIbHBIC U HECITPCACIIbHBIC!
MCTaH, 5TaH, OTUJICH, alICTHJICH

1 gac

Kchoponcoz{epmamHe OpTaHU4YC€CKUC BCUICCTBA.

Jlab6opaTopnsriit axcriepumenT Ne 7 CBoiicTBa
OPraHUYeCKHUX COCIIMHCHHI

1 gac

buonornuecku BakHbIC BEIIECTBA: OCITKU, KUPHI,
YIJIEBOBI

1 gac

Tema 5. MeTonanl
IIO3HAHNUA B XUMUU
— 7 yacoB

OmnpexneneHue xapakTepa cpelibl pacTBopa C
NMOMOIIGI0 MHAWKATOPOB.

1 gac

KadecTBeHHbIE peakui Ha KaATHOHBI B paCTBOPE
JlaGopatopuslii sxcniepumenT Ne 8 Omnpenenenue
HOHOB B PacTBOpE.

1 gac

KauecTBennnie pCaKM Ha aHUOHBI B paCTBOPC
JlaGopaTtopnsbiit sxcriepuMeHnT Ne 9 Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 Ha PacliO3HABaHUE
BEIIECTB.

1 gac

Brruncnenue MaccoBoil 1071 paCTBOPEHHOTO
BellecTBa. PemneHue 3agaq

1 gac

[Tomyuenne ra3000pa3HbIX BEIIECTB.
KauecTBeHHbIE peakliuy Ha Ta3000pa3HbIe
BEILIECTBA

JlaGopatopuslii sxciepument Ne 10 Tlosyuenue
YIJIEKHCIIOTrO ra3a, BOJOPOa, KUCIOpoaa U
alleTUICHA U ONBITHI C HUMHU.

1 gac

Brruncnenus no ypaBHeHHIO peakuuu. Penienue
3a1a4y

1 gac

Brruncnenue BoIxoaa NpoIyKTa peakiyu.
Pemenue 3amau

1 gac

Tema 6. Xumusa u
JKU3HB — 4 yaca

B3anMOCBsI3b pa3IMUHBIX KJIACCOB
HCOPTaHNYCCKUX BCIICCTB. I'enetuueckue pAAbI
25IeMeHTOB. [I[puMeHeHne HEKOTOPBIX
HEOPraHMYECKUX COCTUHCHUI

JlabGopaTopusrit axcriepuMenT Ne 11
OcyiecTBieHHE B3aUMOIIPEBPAILICHUI
HCOPTaHUYCCKUX COGﬂHHCHHﬁ.

1 gac

Paznenenne cmeceil 1 OYMCTKA BELIECTB.
[IpuroToBneHne pacTBOpPOB.

JlaGopatopuslii sxcniepument Ne 12 Paznenenue
cMeceit criocobamu pacTBOpeHUs, GUILTPAINH,
OTCTaNBaHUs1, OCAXKJICHUS, IEUCTBUSI MAaTHUTOM.

1 gac

11




[IpoGembl 6€30MMacHOTO MCIIOTH30BAHUS
BEILECTB U XUMUYECKHUX PEAKLIUN B
MOBCEIHEBHOM KU3HU. XHUMUYECKOE 3arpsi3HEHUE
OKPY’KaIOIIEeH Cpelibl U €ro MOCIeACTBUS

1 gac

Nrtorosoe 3ansitue. CeMuHap «3Hauye€HHE XUMUU B
HallleH JKU3HW)

1 gac
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