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AHHOTauMs K pado4eil mporpaMMe BHEYPOUYHOI0 Kypca
«Xumus BOKPYT Hac» 9 kiace

Hannast pabouasi mporpaMMa BHEYPOYHOro Kypca «XHUMHUS BOKPYT Hac» JUIs
9 knacca pazpaboTaHa B COOTBETCTBUHU CO CIIECAYIONIMMU JOKYMEHTaMMU:

- @enepanbHBI TOCYIAPCTBEHHBI 00pa30BaTEIbHBIA CTAHAAPT OCHOBHOTO
oOmero oOpa3oBaHMsl, YTBEPKJEHHBIN MpukazoM MuHucTepcTBa 00pa3oBaHUs U
Hayku P® ot 17.12.2010 r. Ne1897 (B pen. IlpukazoB MunoOpuayku Poccun ot
29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577);

- IlpumepHas ocHOBHasi oOpa3oBaTeibHas MporpaMma OCHOBHOTO OOIIEro
oOpa3oBaHMsi, OJ0OpeHHas peueHueM (GeaepaabHoro  y4eOHO-METOIUYECKOTO
oObenuHEHUs1 Mo o0ueMy oOpa3oBaHuilo (B penakiuu mpotokosna Ne 1/20 ot
04.02.2020 . denepanbHOTO y4eOHO-METOAMYECKOTO OOBEIUHEHUSI MO OO0IIEeMYy
00pa30BaHMUIO).

Hcnonb3yemblil y4e0HO-MeTOAUYCCKUI KOMILICKT
1. HccnenoBarenbCckue W MPOEKTHbIE PabOThI MO XUMHH. 5-9 Kiaccel /
Cwmupnoa H.1O., Cmupros 1. A. - M.: IIpoceenienue, 2018;
2. Xumus. 3a1a4u 1Mo XMMHHU U CIIOCOOBI X pereHus. 8-9 knaccel / [abpuensu
0.C., Octpoymos W.I'., PemieroB I1. B. — M.: [IpocBemnienue, 2017.

Kypc «Xumusi BOKpYr Hac» MpeAHa3HayeH ISl pea3aldd BHEYPOUHOUN
nesaTesbHOCTH oOywarommxcst 9 knaccoB B ycnoBusx peanuzanuun ®I'OC OO0 u
HaIpaBJj€H Ha pacUIMpPEHHE 3HAHMM OOYyYarOIIMXCS O MPAKTUYECKOM MNPUMEHEHHH
XUMHUYECKUX BEIIECTB B €XKEAHEBHOM XU3HU YeJOBEKa, (OPMUPOBAHUE MHTEpECA K
XMMHUH KaK K BOBMOXHOM o0nactu Oynymieil npodeccuoHanbHOU IeATeIbHOCTH.

MecTo Kypca B y4eOHOM ILIaHe:

I'oma o6yuennst | KonmnuecTBo yacoB KomnuecTBo Bcero gacos 3a
B HEJIEIIIO y4eOHBIX HEJICITb y4eOHBIN o
9 kiacc 1 34 34
34 yaca 3a Kypc

Ilnanupyemblie npeaMeTHbIE Pe3yJbTATHI:
B pesynbrarte nzyyeHuns Kypca y4eHUK HAYUYMTCH:
3HATh (IOHUMATh):
—  yYpPaBHEHMS PEAKLUHN, JEMOHCTPUPYIOLIME XMMHUYECKHE CBOMCTBA METAIIOB U
HEMETAJUIOB U UX COCIUHEHNN;
—  (usmonmorndeckoe NEMCTBHUE KUCIIOT, COJICH U OCHOBAaHUN M MX MCIIOJIH30BAHHC B
OBITY;
—  POJb BJIEMEHTOB JUIsl PACTEHUI U UCIIOJIb30BAaHUE MUHEPAIIbHBIX YAOOPEHUIA;
—  3aBHUCUMOCTb CBOMCTB CTPOMTEIBHBIX MATEPUAIIOB OT HMX COCTaBa MU UX
WCIIOJIb30BaHUE;
UCIIOJIb30BaTh NMPUOOpPETEHHBIC 3HAHUS U YMEHHS B NMPAKTHUECKON AEATETbHOCTH U
ITIOBCETHEBHOM KU3HM:



—  ns 6e3omacHOro oOpamieHusi ¢ BEIECTBAMHU M MaTepualaMHU B MOBCEIHEBHOMN

KHU3HH,

—  I'paMOTHOTO OKa3aHUsI EPBON TOMOIIH MPH 0’KOTAaX KHCIOTAaMH U IETOYaMH.
Y4eHHK NOJYyYUT BO3MOKHOCTH HAYYUThCH:

—  XapaKTepu30BaTh OCHOBHBIE METOJbl TIO3HAHUS XUMHUYECKHX OOBEKTOB:

Ha0III0/IEHUE, U3MEPEHNUE, IKCIIEPUMEHT, MOACITUPOBAHNE;

—  HUCHOJB30BaTh NPUOOPETEHHBIC KIIOYEBBIE KOMIIETEHIIMA TIPU BBIIIOJHEHUU

IPOEKTOB M Yy4eOHO-HCCIIEIOBATENbCKUX 3a/lad 0 HM3YYEHHUIO CBOWCTB, CHOCOOOB

MOJYYEHHUS ¥ PacIO3HABAHUS BEILECTB;

—  OOBEKTHBHO OIEHMBATHh MH(OPMAIMIO O BEIIECTBAX M XMMUYECKHX IPOLECCaXx;

KPUTUYECKH OTHOCHTBCS K TICEBIOHAYYHOW WH(pOpMaNuu, HEeI00pOCOBECTHON

peKJIaMe B CPEeICTBAX MAaCCOBOM MH(MOPMAIIHH.



IHosicHuTEeNLHAA 3aNIUCKA

|. HopmaTuBHBIE JOKYMEHTHI
Hannast pabouasi mporpaMMa BHEYPOYHOro Kypca «XHUMHUS BOKPYT Hac» JUIs
9 knacca pazpaboTaHa B COOTBETCTBUHU CO CIIECAYIONIMMU JOKYMEHTaMMU:

- @enepanbHBI TOCYIAPCTBEHHBI 00pa30BaTEIbHBIA CTAHAAPT OCHOBHOTO
oOmero oOpa3oBaHMsl, YTBEPKJEHHBIN MpukazoM MuHucTepcTBa 00pa3oBaHUs U
Hayku P® ot 17.12.2010 r. Ne1897 (B pen. IlpukazoB MunoOpuayku Poccun ot
29.12.2014 Ne 1644, ot 31.12.2015 Ne 1577);

- IlpumepHas ocHOBHasi oOpa3oBaTeibHas MporpaMma OCHOBHOTO OOIIEro
oOpa3oBaHMsi, OJ0OpeHHas peueHueM (GeaepaabHoro  y4eOHO-METOIUYECKOTO
oObenuHEHUs1 Mo o0ueMy oOpa3oBaHuilo (B penakiuu mpotokosna Ne 1/20 ot
04.02.2020 r. ¢enepanbHOTO y4eOHO-METOAMYECKOTO OOBEIUHEHUSI MO OO0IIEMYy
00pa30BaHMUIO).

Hcnonb3yemblil y4e0HO-MeTOAUYCCKUI KOMILICKT
1. HccnenoBarenbCckue W MPOEKTHbIE PabOThI MO XUMHH. 5-9 Kiaccel /
Cwmupnosa H.1O, CmupnoB . A.. - M.: ITpocsemienue, 2018;
2. Xumus. 3a1a4u 1Mo XMMHHU U CIIOCOOBI X pereHus. 8-9 knaccel / [abpuensu
0.C., Octpoymos W1.I'., Pemieros I1. B. — M.: [IpocBemnienue, 2017.

Kypc «Xumusi BOKpYr Hac» MpeAHa3HayeH ISl pea3aldd BHEYPOUHOUN
nesaTesbHOCTH oOywarommxcst 9 knaccoB B ycnoBusx peanuzanuun ®I'OC OO0 u
HaIpaBJeH Ha pacUIMpPEHHE 3HAHMM OOYyYarOIIMXCS O MPAKTUYECKOM MPUMEHEHHUH
XUMHUYECKUX BEIIECTB B €XKEAHEBHOM XU3HU YeJOBEKa, (OPMUPOBAHUE MHTEpECA K
XMMHUH KaK K BOBMOXHOM o0nactu Oynymieil npodeccuoHanbHOU IeATeIbHOCTH.

1. MecTo Kypca B y4eOHOM IJIaHE

I'oma o6yuennst | KonmnuecTBo yacoB KomnuecTBo Bcero gacos 3a
B HEJIEIIIO y4eOHBIX HEJICITb y4eOHBIN o
9 kiacc 1 34 34
34 yaca 3a Kypc

I11. Ilnanupyembie pe3yJbTaThl 0CBOCHHSI BHEYPOYHOI0 Kypca

Jannas  mporpamma  oOecrieuyuBaer  (OPMHUPOBAHME  JIMYHOCTHBIX,
MeETaIpeAMETHBIX U MPEIMETHBIX PE3yIbTaTOB.

JInyHOCTHBIE:
— B LIEHHOCTHO-OPHEHTALMOHHON cepe — YyBCTBO TOPJOCTU 32 POCCUUCKYIO

XUMHYECKYIO HayKy, T'YMaHU3M, OTHOIIEHUE K TPYAY, LEJICYCTPEMIICHHOCTD;

—  (dopMHUpOBaHKE IIEHHOCTH 3JI0POBOTO M 0€30MacHOro o0pas3a KU3HH; YCBOCHHE

NpaBuUi UHAUBUIAYAJTBHOIO M KOJUJIEKTUBHOTO  0€30MacHOTO  IMOBEJEHUS
Ype3BbIYANHBIX CUTYALUSX, YTPOKAIOIINX KU3HU U 3[I0POBbIO JIIO/IEH;
— B TpPYIOBOM cdepe — TOTOBHOCTh K OCO3HAaHHOMY BBIOOPY JajbHEHIIEH

00pa30BaTeIIbHON TPAEKTOPHH;




— B IIO3HABaTEJIbHON (KOTHUTUBHOM, WHTEJUIEKTyalbHON) cdepe — yMeHHe
YIPaBJISATh CBOEH MO3HABATEIBHOMN AESATEIbHOCTHIO.

—  (GOopMHpOBaHHE OCHOB  OJKOJOTUYECKOM  KYJIbTYpbl, = COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIIUICHHUS;

MeTtanpeameTHble:

MeTtanpeameTHble pe3yabTaThl BKIIOYAIOT OCBOCHHBIE OOYYArOIIMMHCS
MEKIPEIMETHBIC TOHSTUS U YHUBEpPCAIIbHbIC Y4€OHbIC NEUCTBUS (PETYJSTUBHBIE,
MTO3HABATEJIbHbIE, KOMMYHUKAaTUBHBIE), CHOCOOHOCTh UX MCHOJB30BaHUS B y4eOHOI,
MTO3HABATEJIbHOM M COLMAJIBHON NPAKTUKE, CAMOCTOSATEIbHOCTh IUJIAHUPOBAHUS U
OCYUIECTBJICHUS yUeOHOM NeATeIbHOCTH U OpraHU3aliy y4eOHOTO COTPYAHUYECTBA C
negaroraMM M CBEPCTHUKAaMHU, MOCTPOCHHE WHAMBUIAYaTbHONM 00pa30oBaTeIbHOM
TPACKTOPHUH.

* PeryasatuBHble YY/|
* YMeHue IUITaHUPOBATh PELICHUE 3a0a4l
*  YmMenue GpopMyIupoBaTh IpodIemMy
*  YMeHue GpopMyInpoBaTh NO3HABATEIBHYIO LIETh
* YMeHue BBIJIBUTATh TUIIOTE3Y
* VYMeHHe OLIEHUBATh CTENEHb U CIIOCOOBI TOCTUKEHUS LEIH
* [Ilo3naBartesbHble YY]|
* VYMeHHue UCKATh U BBIJIETATh HHGOPMAIIUIO
* YMeHue NOoJABOJUTH MO/ MOHSTHE, BHIBOJIUTH CIIC/ICTBUS
* VYMeHue moHMMaTh WH(OpPMAIMIO B HESIBHOM BHUJE, B BUJIE TaOJHII, CXEM,
PUCYHKOB
* YMeHue yCTaHaBJIMBATh IPUYMHHOE — CJIEACTBEHHbBIE CBSI3U
* YMeHHE UCII0Ib30BaTh 3HAKOBO — CHUMBOJIMYECKUE CPEICTBA
*  YMeHue aHaJIU3UPOBAaTh C LEIbIO BbIACICHUS TPU3HAKOB
*  YMeHue MOJECINPOBATh
* YMeHue BbICTpauBaTh JOTUYECKYIO LIEb PACCYKIACHUN
* VYMeHHE CHHTE3UpOBaTh (KaK BOCIOJIHEHHUE ILIEJIOr0 U3 YacTeil, BOCIIOJIHEHHE
HEJIOCTAIOINX KOMIIOHEHTOB)
* VYMeHue BbIOUMpaTh OCHOBAHUS W KpUTEpHUs Uil CPABHEHHS CepHalluud |
KJaccupuKanuu
* KommynukatuBHbie Y'Y /[
* YMeHHe NOHUMATh 1eNb, CYTh TEKCTa
* YMeHue BbIpaxaTh CBOIO TOUKY 3PEHUS
* YMeHue paszpenarb KOHQIUKTHI
*  YMeHue UHUIIMUPOBATh COTPYITHUUECTBO
* YMEHHE UCTIOIh30BaTh PEUEBBIC CPEACTBA aICKBATHBIE CUTYaIUH OOIICHMUS.
IIpeaMeTHbIe:
B pe3ynbraTte nzyueHus Kypca y4eHUK HAYUUTCH:
3HaTh (MOHUMATh):
—  yYpaBHEHMS PEAKUUN, JEMOHCTPUPYIOIIME XMMHUYECKHE CBOMCTBA METAIIOB H
HEMETAJUIOB U UX COCIMHEHU;
—  (U3BHOJIOTUYECKOE IEUCTBUE KHUCIIOT, COJIEM MU OCHOBAHUU M UX UCIOJIb30BaHUE B
OBITY;



—  POJB DJIEMEHTOB JIsl PACTEHU 1 UCIIOJIb30BAaHUE MUHEPAIBHBIX YI0OPEHUI;

—  3aBHCHUMOCTb CBOMCTB CTPOMTEIBHBIX MAaTepHaIoB OT HMX COCTaBa M HX

HCII0JIb30BaHUE;

UCIIOJB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUSI B NMPAKTUUECKON JEATENbHOCTU U

MMOBCEIHEBHOM XKU3HH:

— g 0e30MacHOro OOpaleHusl ¢ BEIeCTBaMH M MaTepHallaMd B TOBCEIHEBHOU

JKU3HH,

—  T'PaMOTHOTO OKa3aHHUs NEPBOM MOMOIIM MIPU 0XKOTaX KUCIOTAMU U IIEJI0YaAMH.
Y4eHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

—  XapakTepu3oBaThb OCHOBHBIE METOJBbl IMO3HAHUS XUMHUYECKHUX OOBEKTOB:

HaOJI0/IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHNUE;

—  HCHOJIb30BaTh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETEHIIMU TPU BBINOJIHEHUU

MIPOCKTOB U YYEOHO-HCCIIEIOBATEIBCKUX 3aJad 110 HM3YYCHHIO CBOMCTB, CIIOCOOOB

MOJIYYCHUS U PACIIO3HABAHUS BEIIECTB;

—  OOBEKTHBHO OLICHMBATh MH(POPMAIMIO O BEIIECTBAX M XHMHYECKUX Mpolieccax;

KPUTHYECKH OTHOCHUTBCS K TICEBJOHAYYHOW HHQpOpMAIuU, HEI00pOCOBECTHOM

peKiiamMe B CpeACTBAX MAacCOBOM UH(pOPMAIUH.

Cucrema OUeHKH JOCTHKEHUN IVIAHMPYEMbIX Pe3yJIbTATOB!:

Tekymuii KOHTPOJIb YCBOCHMS IIPOTPaMMbl Kypca OCYLIECTBIIETCS IIPU
BBINIOJIHEHUH TPAKTUYECKUX PabOT M pelleHud 3agad. TOroBbIM KOHTpOJIEM
ABJISIETCA CEMUHAP.

IV. Conep:xanue kypca (34 yaca)

Tema 1. Bemiecto (5 )

Crpoenne atoma. CTpoeHHE dIEKTPOHHBIX 000104Yek atoMa. [lepuogndeckuit
3akoH W Ileprognueckasi cucTeMa XUMHUYECKUX 3JEMEHTOB. CTpOEHHE MOJEKYI.
XuMU4eckasi CBsI3b. BaJ€HTHOCTh M CTENEHb OKHUCIEHUS XMUMHUYECKHX 3JIEMEHTOB.
[IpocTeie U cnoxHble BemecTBa. OCHOBHBIE KJIAacChl HEOPraHMYECKUX BEIIECTB.
HomeHnknatypa HEOpraHM4YeCcKMX COCIMHEHUM. THUIBl KPUCTAUIMYECKUX PEUIETOK

Hemouctpanuu: 1. OOpasubl  sneMeHTOoB  Ilepuogmdeckoid  CHUCTEMBI
J..Menneneea. 2. OOpa3ibl MPOCTBHIX 3JIEMEHTOB (METANIOB M HEMETAJIOB),
OCHOBAaHUM, KUCIIOT, BOJIEH, OKCUIOB. 3. MOJIesI KPUCTANTUYECKUX PEIIETOK.

JlaGopartopusbiit sxcniepuMmeHT Ne 1 CocTaBieHrue MOJEIU HEOPTaHUYECKOTO
COCTMHEHUHI.

Tema 2. Xumudeckas peakius (5 4)

XuUMHUYeCKre peakiuu U ypaBHeHus. Kiiaccudukanus XUMUYECKUX peakiuii
[0 Pa3IUYHBIM MPU3HAKAM. DJIEKTPOJIUTHI U HEIEKTPOIUTHI. KaTHOHBI U aHHOHBI.
DNEKTPOIUTHYECKAsT JUCCOIMALIUS KUCIIOT, IIeJiouel u colieid (cpeanux). Peakuuu
MOHHOTO OOMEHA U YCIIOBUS UX OCYIIECTBICHHS.

Jemonctpauus: [Ipu3Hakn XUMHUYECKON peakuuu

JlaGopartopusiii skciepumeHT: Ne 2 [IpoBeneHne  XUMHYECKHX  peakuui
3aMeIleHUs], TPUCOCIUHEHUs, pa3noxeHusi, oomeHa. No 3 lonHble peakuuu u
YCJIOBUS UX IPOTEKAHUS.



Tewma 3. DiieMeHTapHbIE OCHOBBI HEOPraHUYeCKoW xumuu (9 u)

XWUMUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB: METALUIOB M HEMETAILIOB.
XHUMHUYECKHE CBOWCTBA OKCHJOB, OCHOBAaHUM, KHCIIOT, coyied (cpeaHux). Uucrtwie
BellecTBa W cMecu. besomacHocts B jabopatopuu.  OKHCIHUTENBHO-
BOCCTaHOBUTEJbHBIE peakiuu. CocTaBlieHHuEe 3JIEKTpOHHOro OanaHca. Borumcienue
MacCOBOU JIOJIM XUMHUYECKOTO 3JIEMEHTA B BEILIECTBE.

JeMoHcTpanus: YucTbie BEMIECTBA U CMECH.

JlaGopartopusiit skciepumenT: Ne 4 CBoOMCTBa KUCJIOT, OCHOBaHH, OKCUJIOB U
conei. Ne 5 PemeHne SKCIEPUMEHTANBHBIX 3a/1a4 HA OCYIIECTBICHUE LEIOYKU
MPEBPALICHUM.

Tema 4. [IpeacraBienue 00 opraHUYECKuX BeniecTnax (4 )

[lepBoHauasibHbIE CBEAEHUS 00 OpraHnYecKux BemecTBax. OCHOBHBIE KIIACCHI
OPTraHUYECKUX COCIMHEHUH. YTIIEBOIOPOJBI NPEACIbHBIE U HENPEICIbHbIC: METaH,
3TaH, ASTWIEH, aneruieH. Kucnopoaconepskamue BelIECTBA: CHUPTH (METaHOI,
ATaHOJ, TJHIEPUH), KapOOHOBBIE KHUCIOTHI (YKCyCHas H  CTeapuHOBas).
buonornyecku BaskHbIE BEIIECTBA: OCJIKH, JKUPHI, YTIICBOIbI

HemoncTtpauuu: O6pa3ibl OpraHMYECKUX COEAMHEHUH.

JlabopartopHsblii s3kcniepuMeHT: Ne 6 CocTaBieHHE MOJAEIU OPraHUYECKOTO
coequHeHus  (yrueBojopoja U Kuciopozacoaepxkamero). Ne 7 CpoiicTBa
OpraHUYECKUX COCTMHEHUM.

Tema 5. Meroabl no3HaHus B xuMuu (7 1)

Onpenenenue xapakrepa Cpelbl pacTBOpa KHUCIOT MU IIEJIOYEH C MOMOIIBIO
MHIUKATOpOB. KayecTBEHHbIE peakUuM Ha KaTUOHBI M AHUOHBI B PacTBOPE.
Brluucnenre mMaccoBoil 40U pacTBOpeHHOro BemiecTBa. [lonmydyenue razooOpa3HbIX
BemlecTB. KayecTBeHHble peakuMd Ha Tra3000pa3Hble BellecTBa. BbluncieHue
KOJIMYECTBA BEILECTBA, MACChl WM O0ObEMa BEIIECTBA IO KOJUYECTBY BEIIECTBA,
Macce WM O00BbEMY OJHOIO M3 PEareéHTOB WM MPOIYKTOB peakiuu. Boruncienue
BBIX0/Ia MPOJYKTA PEAKIUU.

HeMoHcTpanuun: MI3MeHeHne OKpacKy WHIMKATOPOB B Pa3IMYHBIX Cpeaax.

Jlabopatophsiit sxcniepumenT: Ne 8 Ompenenenue noHOB B pacTBope. Ne 9
Peuienne skcnepuMeHTANIbHBIX 3a7]a4 Ha pacno3HaBaHue BemiectB. Ne 10 Ilonyyenue
YIJIEKUCIIOTO ra3a, BOJIOPO/Ia, KUCIOPOAa U alleTUIIEHA U OMBITHI C HUMH.

Tema 6. Xumus u sxu3Hb (4 u)

B3anMoCBsI3p pa3IMyHbIX KJIACCOB HEOPIaHMYECKHUX BEIIECTB. | eHEeTHUECKNE
pAObl  DJIEMEHTOB. IIpuMEHEHME HEKOTOpPBIX HEOPraHWYECKUX COEAMHEHUHU.
Pa3nenenue cmecelr m ouuctka BemiectB. IIpurorosnenue pactBopoB. I[IpoOremsi
0€30I1acHOr0 HCIOJIb30BaHUs BEIIECTB M XMUMHYECKUX PEAKIUA B MOBCEIHEBHOU
KU3HU. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAKOMIEH Cpeabl M €ro IMOCIEACTBHUS

Hemonctpauun: O0pa3ibl XUMUYECKON MPOIYKIUY.

Jlabopatopnsiit skciepuMenT Ne 11 OcyiecTBiaeHHE B3aUMOIPEBPAIICHUAN
Heopranndeckux coequuneHuid. Ne 12 Pasnmenenue cmeceil cmoco6amu pacTBOPEHHS,
(buIbTpayu, OTCTAUBAHUS, OCAKICHHUS, IEHCTBHUSI MATHUTOM.

MexnpeaMeTHble CBA3M Y4eOHOr0 mpeaMeTa: HCTOpUsS «3apoXKICHUE U
pasBuTHE XUMHW», «Bpigarommecs ydeHble-XUMUKWY, «Pa3BuTtne XHMHUUYECKOU



npoMbIniuieHHOCTH B Poccumy»; ¢usmka «Ctpoenue aromayn, «Tema u BemecTna.
CaolicTBa BeliecTB», «Martepuaibl. [IpuMeHeHNE BEIIECTB U MAaTEpUATIOB HA OCHOBE
uxX CBOMCTB», «TermmoBoit 3dbdext peakuum», «OOIMMe QU3NIECKUE CBOWCTBA
MeTaJII0BY, «CrocoObI 3aIUTHI OT KOPPO3UM»; OroJorus «bruojgoruuyeckoe 3HaUCHHE
AJIEMEHTOBY, «PacTBOpHI B MpUpoe, B ObITY, B MEIUIIMHEY», «A30T B MPUPOJIE U €TI0
OumoJiorudeckas poJiby, «YTJIepoJ Kak OCHOBa >HW3HHM Ha 3emie»; reorpadus
«I"eonornueckue ob6osouku 3emin», «Jlutochepa M ee XUMHUECKHUH COCTaB»,
«llone3npie uckomaempie Ha Kapre», «BaxHeWlme XUMHYECKUE MPOU3BOJICTBA
Poccum»; martematmka «PemieHne pacu€THhIX 3amad 1Mo  (Gopmylsie BEIIECTBay,
«Pelienue pacy€THBIX 3aJ1a4 M0 YPABHECHUIO peakuun», «Pelienne pacu€THbIX 3a1a4
o MaccoBoil gosie BemiecTBa B pactBope»; OBXK «Texnuka Oe3omacHOCTH TpHU
BBIIIOJTHEHUH  XMMHUUYECKUX  DKCIIEpUMEHTOB», «be3omacHoe oOpaiieHue ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY», «[IepBasi mOMOIIs TPU XUMUYECKUX OKOTaAX).

Opranusanus JAeATEJbHOCTH IO AYXOBHO — HPAaBCTBEHHOMY Pa3BUTHIO
ydalmuxcs: npeayiaraemas paboyasi mporpaMma CocTaBjieHa C Y4ETOM KOHLECHIUU
JTYXOBHO-HPABCTBEHHOI'O BOCHUTAHMS M BKIIIOYAeT B ce0s YpOKHU, IIOCTPOCHHBIE B
COOTBETCTBUHM C KaJE€HJapeM 0O0pa30BaTENbHBIX COOBITHI, a WMEHHO IMPOBOJSATCS
YPOKH, TMOCBSILICHHbIE MaMATHBIM JaTaM M COOBITHSIM POCCHUHCKON HCTOpUU U
KYJbTYpBI:

16 cenTsa0pst — MexayHapoIHbIN I€Hb OXPaHbl 030HOBOTO CIIOS;

10 HOs10pst — BceMupHBIil 1eHb HAYKH 3a MUP U Pa3BUTHE;

19 Hos0ps — 310 net co aus poxaenuss Muxaunna BacunseBuua JlomonocoBa
(1711-1765), pycckoro y4eHOro-ecTeCTBOUCIIBITATENS], ICTOPHUKA, TI03TA;

10 nexadbpss — Jenp mamsatu Anbdpena HobGens (1833-1896), mBenckoro
XUMUKA, HHXKEHEpa, U300peTaTes, NpeAnpUuHUMaTesis U (PUIaHTPOIA;

22 ampens — Becemupnsiii genp 3emnn (otmevaerca ¢ 1990 r. mo penieHuro
KOHECKO c nenbto o0beAMHEHUS JIIOICH B JIeTie 3alUThI OKPY>KAIOIIEH CPeIbl);

26 ampenst - 35 net co aHs aBapuu Ha YepHoObuibckoit ADC;

30 Mast — 1€Hb XMMHKA.

Opranusanys NMPOEKTHONH M y4eOHO-HCCJIeI0BATEJbCKON AeATeIbHOCTH

y4yammxces:

— bBydepnbie cucteMbl B OpraHu3Me YeaoBeKa.

— BausgHue BUJI0OB XMMHUYECKOM CBSI3U HA CBOMCTBA BEIICCTB.

— BO3HUKHOBEHME U pa3BUTHE XMMHUUYECKOTO ITpOon3BoaAcTBa B Poccum.

— l'aypBaHOMIIACTHKA U FaJIbBAHOCTETHS.

— JKene3o B Halllel KU3HU.

— Hcnonbp3oBaHre MUHEPATbHBIX YAOOPEHHI.

— Hcropus OTKpBITUSA XMMAYECKUX DJIEMEHTOB.

— KwucioTHbIe OCafKu: UX MPUPOAA U MOCIIEICTBUS.

— Merasuisl — MaTepuan 1 CO34aHus LIEeEeBPOB MUPOBOI'0 UCKYCCTBA.

— CoBpeMEHHBIE CTPOUTEIIBHBIE MATEPHUAIIBI B APXUTEKTYPE TOPOIOB.

— TexHonorus mpou3BOACTBa OymMaru



— VYmnpaBneHre 00paTUMbIM XUMHYECKUM TIPOIIECCOM.
— Xyno)kecTBEHHas IICHHOCTh M CBOMCTBA CTEKIIA.
— DxkoJiorug aoMma.

V. TemaTtnueckoe IJIAHUPOBAHUEC

No Paznen KOJIN TeMa Bunbl gestenbHOCTH
n/m YECTBO yyaluxcs,
4acoB HaIpaBJICHHbIC Ha
JOCTHKEHUE
pe3ynbTaTa
1 | BemectBo 5 |Crpoenue aroma. CTpoeHue Cnymianue
AJIIEKTPOHHBIX 000JIOUEK aTOMa | yUUTET,
[Tepronnyeckuil 3aKOH U pelIeHne
[Teprnonnueckas cucrema Pa3JIMYHBIX
XUMHUUYECKUX DJIEMEHTOB AKCIIEPUMEHTAIIbHBI
Ctpoenue MOJIEKyI. X 3ajad4,
JlaGopatopHblil akciepumeHT Ne | aHAIIN3 JTaHHBIX,
1 CocraBnenne moaenu CaMOCTOSITEIbHAS
HEOPTaHUYECKOTO COEAMHEHHs. | PaboTa ¢ TEKCTOM B
BajnieHTHOCTB U CTEINEHb yueOHUKE, HAy4HO-
OKHCJICHUS] XUMUYECKHUX IOy ISIPHOM
AJIEMEHTOB JIuTEepaType
OCHOBHBIE KJIACCHI U
HOMEHKJIaTypa HEOPraHUYECKUX
BEIECTB.
2 | XumMnueckast 5 | XuMHYECKHE peaKIuu 1 CamMocrosTeabHas
peakuus YpaBHEHHUS paboTa ¢ TEKCTOM B

Knaccudukanms XuMudecKkux
pEaKUUil IO Pa3JINYHBIM
MpU3HAKaM

JlaGopatopHbIit 3KcriepUMeEHT Ne
2 IlpoBeneHue XUMHUYECKHUX
peakIui 3amenieHus, ooMeHa,
COCIMHEHUS, PA3JIOKEHHUSI

DIIEKTPOJIUTHI U HEANEKTPOIUTHI.
KaTrnoHsl 1 aHMOHBI

DIEeKTPOIUTAYECKAS
JUCCOIMAIUS KUCIIOT, IenoYei
U coJied (CpeIHUX)

Peakuuu noHHOTO OOMEHa U
YCJIOBUS UX OCYIIECTBJICHUS
JlaGopatopHbIit SKCTIEpUMEHT Ne
3. MoHHbI€ peakuu U yCIOBUs
MX MTPOTEKAHUS

y4eOHUKE, HAyYHO-
MOIYJISIPHOU
JIUTEpaType,
MOJIEITUPOBAHUE,
BBIBOJ (pOpMYyII,
MOUCK OOBSACHEHUS
dhaxTam




DJIEeMEHTAapHbIC
OCHOBBI

XUMHUYECKHUE CBOMCTBA MPOCTHIX
BEILIECTB: METAJJIOB U

Cnymanue
YUUTETI,

HEOPTraHUYECKO HEMETAJJIOB oTOOp Matepuaia

1 XUMUH XUMHUYECKHE CBOMCTBA OKCUJOB |HU3 HECKOJIBKUX
XHUMHYECKHE CBOMCTBA HCTOYHHKOB,
OCHOBAHUU HalMCaHWUe
XUMHUYECKHE CBOWCTBA KUCIIOT | AOKJIAI0B,
XuMHIJeckue cBoHcTBa coneii | pedeparos,
(cpennux). JlabopatopHbIit IIPOCMOTP
skcnepumeHT Ne 4 CpoiicTBa IT03HABaTCIbHBIX
KHCJIOT, OCHOBAaHUM, OKCUJIOB U ¢GubMoB,
COJIEN. pemICHNC
YHucrele BelecTBa U CMECH. pasInIHBIX
be3onacHocTh B abopatopun | IKCIICPUMCHTAJIbHBI
JlaGopatopHbiit skciepumeHT Ne|X 3ajad,
5 Pemenue sxcnepuMeHTanbHbIX | CUCTEMATH3ALNA,
3a71a4 Ha OCYLIECTBIICHUE pabota ¢
LIETIOYKH NPEBPAIICHUMN. KOJUICKITHAMH
OkucnurensbHo- 00pasLoB.,
BOCCTAHOBHUTEIIbHBIE PEAKIINU BBICTpAWBAHUC
CocraBneHue 3JIeKTPOHHOTO THIIOTE3 Ha
Gamanca OCHOBaHUHU
Brruuciienre MaccoBOM 10U HMCIOIINXCA
XUMHYECKOTO DIIEMCHTA B AaHHBIX
BemiecTBe. Pemenue 3agaq

[IpencraBnenue OCHOBHBIE KJIACCHI U Cnymanue

00 HOMEHKJIaTypa OPTaHUYECKUX | yUYUTEJIs,

OpraHUYECKUuX COCIMHEHUH. CaMOCTOSITEIbHAS

BEIECTBAX JlabopaTopHslii skcriepumMeHT Ne [paboTa ¢ TEKCTOM B
6 CocTaBiieHHE MOJIETU Hay4HO-
OpPTraHUYECKOTO COEAUHEHUS MOMYJISIPHOM
(yrneBomopoja u JATEPATYpE,
KHCJIOPOJICOJIEPIKAIIIETO). aHaJIN3 TaOJINLI,
VYreBo10po/Ibl IpeieiibHbIe B | TPA(QUKOB, CXEM,
HeTpeeabHbIe HaIrucaHue
Kucnopoaconep:xanue JIOKJIaJI0B,
OpraHUYeCKue BEIeCTRA. pedeparos,
JlabopaTopHblii sxkcniepuMeHT No | peIICHHUES
7 CBOMCTBA OPTaHUYECKUX Pa3JIMYHBIX
COEMHECHUN AKCIIEPUMEHTAIBHBI
buonornuecku BaxxHbie X 3a1a4
BelIeCTBA: OCJIKH, KUPBHI,
YTJIEBOJIbI

Metoapl Omnpenenenue xapakrepa cpeasl | CaMocToATENbHAS




ITIO3HAaHHS B
XUMHUN

pacTBOpa C IOMOIIBIO
HHAWKATOPOB.

KauecTBeHHBIE peakiny Ha
KaTHUOHBI B pACTBOPE
JlabopaTopHblit skcriepuMeHT No
8 OnpeneneHre HOHOB B
pacTBope.

KauecTBeHHBIE peakuy Ha
aHUOHBI B PaCTBOPE
JlaGopatopHslil sKciepUMEHT Ne
9 Pemenue
HKCIIEPUMEHTAJIbHBIX 33]1a4 Ha
pacno3HaBAHME BEILECTB.

Brrancnenne maccoBou Joau
PAaCTBOPEHHOI'O BEIIECTBA.
Pemenue 3agau

[Tomy4yenue ra3oo00pa3HbIX
BelecTB. KauecTBeHHBIE
peaKIuu Ha ra3000pa3HbIe
BCIIECTBA

JlaGopatopHbIil SKcIepUMEHT Ne
10 IlonmyueHue yriekucioro
rasa, BOJ0po/ia, KUCIopoja u
alleTUJICHA U ONBITHI C HUMU.

Brruuciienus mo ypaBHEHUIO
peakiuu. Pemenue 3amau

Briuncnenue BbIXoa IpoayKTa
peakuuu. Penienue 3agau

paboTa ¢ TEKCTOM B
y4eOHUKE, HAyYHO-
TOMYJISIPHOU
JUTEpPATYpE,
MOJICJIUPOBAHUE,
BBIBOJT (hOPMYII,
MOUCK OOBACHEHUS
dakTam, IpocMOTp
MO3HABATEIbHBIX
(GMIBMOB,
pelieHue
Pa3IMYHbIX
AKCIIEPUMEHTAIIbHBI
X 3aj1a4,
CUCTEeMAaTHU3aLIMS,
aHamu3
BO3HUKAIOIINX
poOJIEMHBIX
CUTyalun

XUMHUS U )KU3HD

B3anMocCBs3p pa3anyHbIX
KJIACCOB HEOPTraHMYECKUX
BEIIECTB.

JlaGopatopHbIit SKcIIepuMeHT Ne
11 OcymectBiienue
B3aMONPEBPALLICHUN
HEOPTaHWYECKUX COCITMHCHUN.

Pa3ngenenue cMecei M 0OUMCTKA
BeulecTB. [Ipurorosnenne
PacTBOPOB.

JlaGopatopHbIit SKCIEpUMEHT Ne
12 Pasnenenue cmecei
croco0aMu pacTBOpPEHUS,
bunbTpanum, OTCTauBaHuUsA,
OCaKJCHUS, JSHUCTBUS MAarHUTOM.

XMMUSA B TOBCEIHEBHOU KU3HU.

Cnymanue u
aHaJIu3 TOKJIaI0B
OJTHOKJIACCHUKOB,
oTOOp MaTepuaia
U3 HECKOJIBKUX
HUCTOYHHKOB,
HaIMCaHHe
JTOKJIAJIOB,
pedepaTos,
BBICTPaNBaHUE
THIIOTE3 Ha
OCHOBaHUU
UMEIOIIUX CSI
JAaHHBIX,

aHaIIn3
BO3HUKAOIIINAX




XUMHUYECKOE 3arpsi3HEHHE POOJIEMHBIX
OKpYXaloIlel Cpe/ibl U €ro CUTYaIHH
MOCJIE/ICTBHUSI

Hrorosoe 3anstue. CemMuHap
«3HayeHne XUMHUH B HaIlleH

SKAZHU
Hroro 34
qaca
VI. Onucanue y4eOHO-METOAUYECKOTO M  MAaTepHAIbHO-TEXHHYECKOTO

o0ecneueHusi 00pa3oBaTeJIbLHOIO MpoIecca

1. JIuTepatypa 1Jis1 yyamerocsi M y4urest

1.1. UccnenoBatenbckue W MPOEKTHBIE pabOThl MO XUMHUHU. 5-9 Kimaccel /
H.IO.Cmupnona, . A.Cmupnos. - M.: IIpocsenienue, 2018;

1.2. Xumus. 3agauv 1Mo XUMHUM W CHOCOOBI MX penieHus. 8-9 kmaccel /
IMa6puensa O.C., Octpoymon WN.I'., Pemetos I1. B. — M.: [Ipocsemenue, 2017;

2. lupakTu4yecKkue MaTepuaJibl

2.1. Cepus cnpaBouyHbix Tabmuu no xumuM («lleproguyeckas cucrema
xumudeckux snemeHtoB .M. MenaeneeBa», «PacTBOpHUMOCTB COJI€H, KHUCIOT H
OCHOBAHHU B BOJIE», «DIEKTPOXUMHUYECKUN Pl HAIIPSHKEHUN METAILIOBY», «OKpacka
WHJIUKATOPOB B PA3JIUYHBIX CPEIIax»).

2.2. PykoBojcTBa A 1a0OPaTOPHBIX OMBITOB U MPAKTUYECKUX 3aHATUH IO
XUMUH.

3. DJIeKTpPOHHBbIEe pecypchl, oOecneynBaONIHE Y4eOHO-MeTOAUYEeCKOe
COIPOBO:KIEHHE 00Pa30BaTEIbHOM 1eATEJIbHOCTH

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

3.2. Cait «100+ sxcniepuMeHTOB 10 XuMuu» http://www.chemicum.com/ru/

3.3. DIeKTpOHHBIA KypHAT «XuMHs © XUMHKH» http://chemistry-
chemists.com/index.html

3.4. DNEeKTPOHHBIN HAyYHO-TIONMYJSPHBIA JKypHal «XUMHS H OKU3HBY
http://hij.ru/

3.5. bubnmoreka BHIEOYpOKOB HIKOJBbHOW mporpammbl «InternetUrok.rux:
https://interneturok.ru/

3.6. Equnas komnekmust [{udpossix O6pazoBarenbHbix PecypcoB (LIOP):
https://school-collection.edu.ru/

3.7. Nndopmammonnsiii mopran BITP: https://Ik-fisoko.obrnadzor.gov.ru

3.8. O6pazoBarenvHas miathopma «LECTA» / DnektpoHHble (QOpPMBI
yuebHukoB: https://lecta.rosuchebnik.ru/

3.9. Xumnueckass nHpopManuoHHas cetb / Xumudeckuil ¢pakynpter MI'Y
um. M.B.JIomonocosa / http://www.chem.msu.su/

3.10. OOpazoBarenpHbiii moptan «Amxumuk» / MUTXT wum. M.B.
Jlomonocosa / http://www.alhimik.ru/

3.11. DnexTpoHHBIN 00pa3oBaTelbHBIM pecypc «OTKPBITBIA KOJUICIK.
Xumus» https://chemistry.ru/
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4. OboopynoBanue u nNpudOpbI, HEOOXOAMMBIE JIfl peaju3auuu padouyeit
NPOrpaMMblI

4.1. HaGop moaenei KpUCTaNIMYeCKUX PEIIETOK.

4.2. HaGopsl 17151 MOJIETTUPOBAHMS MOJIEKYI.

4.3. Koiekiuu BEeIeCcTB 1 MUHEPAJIOB.

4.4. HaGopbl peakTHUBOB JIs JEMOHCTPALUNA U YUYEHHUECKOTO SKCIIEPUMEHTA.

4.5. Habop nocy/ibl ¥ MPUHAJJICKHOCTEHN 1)1 IEMOHCTpAIUi U yYEHUYECKOTO
AKCIIEPUMEHTA, HarpeBaTeIbHbIE TIPUOOPHI.

4.6. KommbroTep U MyJIbTUMEIUHHBIN IPOESKTOP.

VII. KajiengapHo — TeMaTH4ecKoe MJIAHUPOBAHHUE

Tema paznena, ¢ | Tema ypoka ¢ ykazaHHEM KOJIMYECTBA YACOB, Hara
yKa3aHUEM OTBOJUMBIX Ha YCBOCHHUE

KOJINYECTBA

4acoB,

OTBOJAUMBIX HA [Inan | ®akt
M3y4YCHUE

Tewma 1. Crpoenune aroma. CTpoeHue 31eKTpoHHbIX | 1 yac

BemectBo — 5 000JI04YEK aToma

4acoB [lepnonnueckuit 3akoH U llepuonnueckas | 1 gac

CHUCTEMA XUMHUNYCCKHUX 3JICMCHTOB

CrpoeHne Monekyn. XuMu4deckas cBsi3b. | 1 gac
THUIBI KPUCTALIUYECKUX PELIETOK.
JlabopaTopHhsriii sxcniepumeHT No 1
CocraBneHue MoJIeIM HEOPraHUYECKOTO

COCIMHCHMSL.
BasleHTHOCTB U CTENEHb OKUCIICHHUS 1 wac
XUMHUYECKUX IJIEMEHTOB

[IpocThI€ U CIIOXKHBIE BELIECTBA. 1 gac

OCHOBHBIE KJIACChl 1 HOMEHKJIATypa
HEOPraHUYECKHUX BEIIECTB.

Tema 2. XUMHUUYECKHUE PEAKIIMU U YPABHECHUS 1 gac
XuMH4UecKkas Knaccudukanys XuMHYIeCKUX peakmuii mo | 1 gac
peakus — 5 Pa3IMYHBIM [TPU3HAKAM

4acoB JlabopaTopHbiii sxcniepumerT No 2

[IpoBeieHME XMMHUYECKUX PEAKIUU
3aMeIleHMsI, 0OMeHa, COSAUHEHNS,

pa3I0XKEHUS

DJIEKTPOJUTHI U HEAJIEKTPOJIUTHI. 1 gac
KaTnoHBI 1 aHMOHEI

DJIEKTPOJIUTAYECKAS AUCCOLHAIUS 1 gac

KHUCJIOT, EJ04Yeh U cosel (CpeaHux)

Peakruu monnoro oomMeHa u yciaoBust ux | 1 gac
OCYIIECTBIICHUS
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JlaGopatopHbIit skcriepuMeHT Ne 3.
HonHHbIe peakiiuu U yCIOBUS X
IPOTEKAHUS

Tewma 3.
DJleMEHTapHbIE
OCHOBBI
HEOPraHU4eCKOU
XUMHH — 9 gacoB

XHUMHYECKHUE CBOMCTBA IMPOCTHIX BCIICCTB:
MCTAJIZIOB 1 HCMCTAJJIOB

1 gac

XMMHUYECKHAE CBOMCTBA OKCUIOB

1 yac

XUMHUYECKUE CBOMCTBA OCHOBAHUI

1 yac

XUMHUYECKUE CBOUCTBA KUCIOT

1 yac

XUMUYECKHE CBOMCTBA COJIEH (CpEaHUX).
JlaGopaTtopHsrIit akcriepumMeHT Ne 4
CBoiicTBa KUCJIOT, OCHOBAHHM, OKCUJIOB U
COJIEN.

1 yac

YHucrsle BemiecTBa u cMecu. be3onacHocTh
B JJabopaTopuu

JlabopaTopHblii sxkcriepumMeHT No 5
Pemenune sxcrniepuMeHTanbHBIX 33/1a4 Ha
OCYIIIECTBIICHUE IENOYKH MMPEBPALICHH.

1 gac

OKHCIUTETbHO-BOCCTAHOBUTEILHBIC
peakiun

1 yac

CocraBieHHe 3JIEKTPOHHOTO OanaHca

1 yac

Brrancnenue MmaccoBou Joau
XUMHUYECKOTO DJIEMEHTA B BEIIECTBE.
Pemenue 3agau

1 gac

Tema 4.
IIpencraBienue
00
OpTraHUYECKUX
BelecTBax — 4
yaca

OcCHOBHBIE KJTACCHl 1 HOMEHKJIATypa
OPraHUYECKUX COCAUHCHUH.
JlaGopatopHslit skcriepuMeHT Ne 6
CocraBneHue MOJIETTH OPraHUIEC-KOTO
coeHeHus (YTiIeBo10poia U
KHCJIOPOJICOJIEPHKAIIIETO).

1 gac

YrineBonopoasl NpeAeabHbIE U
HETpeJeTbHbIE: METaH, 3TaH, STUJICH,
aleTUIICH

1 gac

Kucnopoaconepxamue opraHnyeckue
BEILIECTBA.

JlabopaTopHsriii sxcriepumMeHT No 7
CBOMCTBA OPraHUYECKUX COCTMHEHUN

1 gac

buonornuecku Ba)KHbBIC BEIIECTBA: OCIIKH,
JKUPBI, YTIICBOBI

1 yac

Tema 5. MeToabl
HO3HAHUS B
XUMUH — 7 9aCOB

Ormpenenenne xapakTepa cpesibl pacTBOpa
C MOMONIBIO HHIMKATOPOB.

1 yac

KauecTBeHHBIC peaKIMK HA KATHOHBI B
pactBope JlabopaTopHbIil SkcriepuMeHT No
8 OnpezeneHre HOHOB B PaCTBOPE.

1 yac
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KauecTBeHHbIE peakiiy Ha aHUOHBI B
pactBope

JlabopaTopHblii sxkcriepumMeHT No 9
Pemenue skcriepuMeHTaIbHBIX 33124 Ha
pacno3HaBaHKE BEIIECTB.

1 yac

Brrancnenue MmaccoBou Joau
pacTBOPEHHOrO BenecTBa. Pemenue 3anau

1 yac

[Tomyuenue ra3o00pa3HbIX BELIECTB.
KauecTBeHHbBIE peakIuu Ha ra3000pa3HbIe
BEILECTBA

JlabopaTopHhslii sxcniepumeHT Ne 10
[Tony4yeHne yriekucioro rasa, BOAOpoaa,
KHCJIOPOJIA U AllETUJIEHA U ONBITHI C HUMH.

1 yac

BrrancieHus mo ypaBHEHHUIO PEAKIIUH.
Pemenue 3agau

1 gac

Brruncnenne BbIxoa NpoayKTa peaKkinui.
Pemenne 3amau

1 yac

Tema 6. Xumus
" XKU3Hb — 4 4aca

B3anMoCBs3p pa3InyHbIX KIaCCOB
HEOPraHUYECKHUX BEUIECTB. [ eHeTHueckne
psanbl 3eMeHToB. [Ipumenenue
HEKOTOPBIX HEOPTaHUYECKUX COCAUHECHUN
JlaGoparopnsiit skcriepuMeHT Ne 11
Ocy1iecTBiI€HNE B3aUMONIPEBPALICHUI
HEOPTraHWYECKUX COCTMHECHUM.

1 yac

Pa3nenenue cMece 1 0OUMCTKA BEIIESCTB.
[IpuroroBiieHUE PacCTBOPOB.
JlaGopatopHslit skciepuMeHT Ne 12
Pa3nenenne cmeceit criocodamu
pacTtBopeHusi, GpuiIbTpaluu, OTCTauBaHUs,
OCaXKJCHUS, JEHUCTBUS MAarHUTOM.

1 gac

[Tpo6iiemMbl 6€30MacHOTO UCIIOIb30BAHUS
BEIIECTB U XMMUUYECKUX PEAKIINI B
MMOBCEIHEBHOM KU3HU. XUMHUECKOE
3arps3HEHUE OKPYKAIOIIEH CpeJibl U €ro
TTOCJIE/ICTBUS

1 yac

Hrorosoe 3anstue. CemuHap «3HaueHHE
XAMUH B HAICH KU3HN

1 gac
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