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Pabouast mporpaMma BHEYpPOUYHOH JESTENBHOCTH COCTaBJI€HAa Ha OCHOBE MPOTrpaMMbl MPOMEAEBTUYECKOr0 Kypca XMMHUHU Ul ydalMxcsl 7 Kiacca
ocHoBHOI! mkonsl O.C.I'abpuensna, U.I'.Octpoymosa.

IIporpamma paccuntana Ha 34 yaca, 1 pa3 B Hezeni0., NPAaKTUYECKUX paboT - 6

Jlnst peanuzanuu paboueild MporpaMMBbl HCTIONB3YETCS YIEOHO-METOANYECKUN KOMILIEKT,

Brmtovaronuii: yueonuk: O.C.I'aOpuensn, U.I.Octpoymos, A. K. Axnebunun, «Xumus. BBoguslit kype» 7 knacce, MockBa, [poda, 2014, paGouyro
TeTpaab K yueonomy nocobuto O.C.I'abpuemnsaa, U.I.OctpoymoBa, A.K.AxneOunnna, « Xumust. BBogHBIH Kype» 7 Kiacc.

[Tporpamma BBeneHa B 4acTh y4eOHOTO IUIaHA MO BHEYPOUHOH JAEATENBHOCTH, (OPMHUPYEMOil 00pa3oBaTeNbHBIM yupekaeHueMm. PabGouas
MporpaMMa COCTaBJI€HA B COOTBETCTBHHM C TpeOoBaHusiMu DenepaabHOr0 TOCYJApPCTBEHHOTO 0O0pa30BaTENbHOIO CTaHAapTa OCHOBHOIO OOIIETO
oOpazoBanus. Coaepx’aHue MPOrpaMMbl COOTBETCTBYET HMPUOPUTETHBIM HANPABJICHUSM MOJEPHU3ALMKM CHUCTEMBI O0Opa30BaHUsl M HaIpaBlieHA Ha
(hopMupoBaHHE Y MOJPOCTKOB MO3HABATEIHHOIO MHTEpPECA K M3YyUEHHUIO 3HAHUU MO MpelIMeTaM €CTeCTBEHHOHAyYHOTO HAaIlpaBJICHHS, BBIIBICHUE U
pa3BUTHE TBOPUYECKUX CITIOCOOHOCTEHN, MHTEpPECa K HAyYHO-UCCIEA0BATEIbCKON e TEIbHOCTH.

HoBu3Ha mnporpamMmbl: mporpaMmbl  3aKIIOYaeTCsl B HMHTETPalldd MPEAMETHON MpOo(UIbHONW AEATeIbHOCTH €CTECTBEHHO-HAYUHOM
HanpaBJIEHHOCTH. VIHHOBAIIMOHHBIN MOJAXO0J] OCYIIECTBISETCS B XOJI€ peain3alluid WHHOBAIIMOHHON IPOEKTHO-UCCIIEI0BATEIbCKON IEATEIBHOCTH Ha
OCHOBE UCTIOJIb30BaHUS BO3MOKHOCTEH €CTECTBEHHBIX HayK: OMOJIOTUHU, XUMUU, SKOJIOTHH.

OcHOBHBIE IIEJIH Kypca:

* IOJTOTOBUTD YYAIIMXCS K U3YUYCHHIO CEPhEZHOTO YUEOHOTO MIPEIMETA;

* pa3rpy3uThb, HACKOJIBKO 3TO BO3MOKHO, KypPC XUMHUHU OCHOBHOI IIKOJIbI;

* chopMHpOBaATEH YCTOWYMBEIN ITO3HABATEIBHBIA HHTEPEC K XHUMHH,

* 0TpaboTaTh TE MPEAMETHbIC 3HAHUS, YMEHUS M HaBBIKU (B TIEPBYIO OUepeb JUIsl IPOBEICHUS IKCIIEPUMEHTA, a TAK)Ke AJIs PEeIICHUs] pacUETHBIX 3a/1a4
10 XMMHH), Ha KOTOPhIE HE XBaTaeT BPEMEHU MPU U3yUYCHUU XUMUU B 8§ U 9 Kilaccax;

* I0OKa3aTh APKUE, 3aHUMATENIbHbIEC, SMOIIMOHAIBHO HACHIIIICHHBIE SMU30/bl CTAHOBIECHUS U PA3BUTHUS XUMHUH, KOTOPbIE YUUTEIh MOYTH HE MOXKET cebe
MO3BOJIUTH B BEUHOM I[EUTHOTE YUeOHOTO BPEMEHHU;

* UHTErPUPOBATH 3HAHHUSA IO MPEAMETaM €CTECTBEHHOTO IIUKIIa OCHOBHOM IIKOJIBI HA OCHOBE YUE€OHON AMCIUILTUHBI « XUMHUSD.

JIJIst TOCTHKEHMSI 3TUX IeJICH aBTOpaM MPUIILIOCh OPUEHTUPOBATHCS Ha TO, YTO KYPC MPOTIECIEBTUKH HE IPEyCMOTPEH (heaepaibHbIM 0a30BbIM
yueOHbIM [171aHOM U H3yUueHue ero B IIKOJIe — HCKIIOUUTEIHHO HHUIMATHBA PYKOBOJACTBA. [[03TOMY yUEHHKH, KOTOPbIE MPUCTYTAIOT K
00s13aTeIbHOMY M3YUYCHHUIO XUMHH B 8 KJIacce, OKaXyTCsl B HEPABHBIX YCIOBUSIX: OJHU BOOOIIE HE U3yYalld MIPOTEIEBTHKY, IPYTHUe U3ydalu e€ u3
pacuéra 1 yaca B HeJleNI0, TPEThH — U3 pacyéTa 2 yaca B Hezemto. Takoe mojioskeHne HEKOPPEKTHO B CBETE 3aKOHA O 3amuTe pedéHka. CnenoBaTensHo,
aBTOPBI HE UMEIIH MPABA IPU KOHCTPYUPOBAHUM CBOETO Kypca BKJIKOYATh B HEFO CUCTEMHBIE 3HAHHUSI OCHOBHOTO Kypca XUMUH, ITPELYCMOTPEHHOTO
CTaHIapTOM XMMHUYECKOTO 00Pa30BaHUSI [JIsl OCHOBHOM IIKOJIBI.

ABTOpaM Ka)KeTCsl, YTO OHH PEIIIIU 3Ty IPoOdIeMy.
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OcHoOBHBIE 32]a4H Kypca:

1.JlaTh ywammmcsi MpeacTaBiICHHUE O XUMHU, O €€ TEPBOHAYAIBHBIX MOHATHSAX HA SKCIEPUMEHTAIHPHOM M aTOMHO-MOJIEKYJISIPHOM YpPOBHE
(MoneKkyna, aToM, YUCTOE BEIIECTBO U CMECh, XUMUYECKHI 3JIEMEHT, IPOCTHIE U CIIOKHBIE BEIIECTBA, 3HAKA XUMHUECKUX DJIEMEHTOB);

2.ChopMupoBaTh yMEHHSI HAOTIOAATh U OOBSICHATH XUMUICCKUE SIBJICHUS, TPOUCXOISIINE B IPUPOJIC, OBITY, IEMOHCTPUPYEMBIC YIUTEIIEM;

3.ChopmupoBaTh yMeHue 0e30macHON pabOThI C BEUIECTBAMH, BBINOJHATH HECIOKHbIE XMMHYECKHE OMBITHI, COONIOAATh MpaBUia TEXHUKH
0e30I1aCHOCTH;

4.BocnuThIBaTh 3JIEMEHTHI HKOJIOTUYECKON KYJIbTYpHI;

5.Pa3BuBaTh JOTHUKY XUMUYECKOTO MBIIUIEHUSA.

6.DopMUPOBATH Y YUALIMXCS YMEHUE IPUMEHSTH NOJIyYEHHbIEC 3HAHUS K PEIICHUIO TPAKTUYECKHUX 3a/1a4.

7.PemaTh 3amauyM Ha BBIYMCICHHE MAaCCOBOW JOJIM 3JIEMEHTAa B BEIIECTBE, MACCOBOW JIOJM PAaCTBOPEHHOTO BEUIECTBA, HA CMENIMBAHMUE,
pazbaBieHHe U KOHIICHTPUPOBAHUE PACTBOPOB.

Hcxonst 3 3amad oOyueHwns, crnerrdrKa Kypca B TOM, YTO OH C OOHOW CTOPOHBI JOJDKEH CIIOCOOCTBOBATH (DOPMHPOBAHHUIO XUMHYECKOM
KYJILTYPBL, C JAPYIroM CTOPOHBLI — 3aJ0KUTh (DYHIAMEHT I AaJdbHEHIIEro M3y4YeHMs XMMHUS B CHCTEMHOM Kypce 8-11 KiaccoB, HE 3aBUCHMO OT
BBIOpAaHHOM MIKOJI0M IporpamMMbl. C ydeTOM BO3PACTHBIX IICHXOJOTMYECKHUX OCOOEHHOCTEH Vy4YalIMXCs KypC HAChIIIEH ACHCTBUIMH, pabOTOH C
Pa3IUYHBIMU 00BEKTAMH, IIPEAMETAMU: OH CTPOUTCS Ha OCHOBE IIPOCTEMIINX HKCIIEPUMEHTOB M HAOIIOAECHHI.

JlaHHas qucHUIIINHA, HApSIAy ¢ OMOJIOTHEH, SKOIoTHEH, (DU3UKOH | T.I1., BXOJHUT B 00pa3oBaTelbHYy0 001acTh «EcTecTBO3HAHNEY.

[TporpaMmMa mocTpoeHa ¢ Y4eTOM MEXKIPEIMETHBIX CBSI3€H ¢ KypcoM (DHU3HMKH Kiacca, OMOIOTHH, SKOJIOTHH, MATEMATHKH.

[To OKOHYAHUIO M3YyYEHHUS IMPOIEAEBTUUYECKOTO Kypca OOydaromMKCs MOKEH MPUMEHSTHh MOJYYeHHbIE 3HAHUS M yMEHUS Juid 0e30IacHOro
WCTIOJIH30BAHUS BEIIECTB U MAaTEPHAJIOB B OBITY, CEITHCKOM XO3SHCTBE M Ha MPOM3BOJICTBE, PEIICHUS MPAKTUYECKUX 3a/1a4 B TIOBCEIHEBHOW JKU3HMU,
NpEeAYNPExXACHUSA ABICHNUN, HAHOCAINX BPEl 310POBbIO YEJIOBEKA U OKPYXKAIOLIEH Cpele.

Kypc cocTonT u3 4eTbIpéx yacTeil — TeM.

[lepBas Tema Kypca «XUMUS B IIEHTPE €CTECTBO3HAHUSAY - TO3BOJIAET aKTyaJIM3UPOBATh XUMUYECKHE 3HAHUS YUalllUXCsl, [TOJIyYeHHbIE Ha yPOKax
MIPUPOJIOBEICHNS, ONOJIOTHH, Teorpaguu, GU3UKU U JPYTUX HAYK O mpupojie. Takoi moaxo/ Mo3BoJsSeT yMEHbUINTh ICUXOJOTHUECKYI0 Harpy3Ky Ha
y4dalmxcs, CBA3aHHYIO C MOSBJIEHUEM «HOBOT'0» IIPEIMETa, CMEHUTh TPEBOKHbBIE OXKUAAHUS HA TIOJIOKUTEIbHBIE SMOLUU «BCTPEUN CO CTAPbIMU
3HaKOMbIMUY. [lapaienbHo IPOBOJUTCS MBICIb 00 MHTEIPUPYIOIIEH POJIM XUMUH B CUCTEME €CTECTBEHHBIX HayK, 3HAUUMOCTH 3TOT0 MpeaMeTa A
YCHEIIHOTO OCBOEHUS CMEKHBIX IPEAMETOB. B KOHEUHOM cueTe, Takasi MEXIpeAMETHAas UHTErpalusi CrocoO0CTByeT (POPMUPOBAHUIO €TUHOM
€CTECTBEHHO — HAy4YHOI KapTHHBI MUpPa YK€ Ha Ha4aJbHOM 3Tare 00y4eHUs] XUMHH.

B cooTBeTcTBUY ¢ TpeOOBaHUSME rOCYIapPCTBEHHOTO 00pa30BaTENBFHOTO CTAaHAAPTA B Kypce MOAUEPKUBACTCS, YTO XUMUS — HayKa
sKcnepuMeHTaibHas. [loaTomMy B 7 Kilacce paccMaTpUBarOTCs MOHATHUS, KaK «IKCIIEPUMEHT», «HAOIIOCHUE)», «KU3MEPEHHUE», KOITUCAHUE,
«MOJICJINPOBAHUEY, KTUIIOTE3a», «BBIBOI.

Jns oTpabOTKU MPaKTHUECKUX YMEHUH M HAaBBIKOB aBTOPBI OTOOPAJIM HECJIOXKHBIE U IICUXO0JIOTMYECKH JOCTYITHBIE ISl CEMUKIIACCHUKOB
1a00paTOpHbIE U MPAKTUYECKHE PAOOThI, 3HAKOMBIE UM 10 HAYaJIIbHOMY KYPCY €CTECTBO3HAHMSI U IO IPYTHMM €CTECTBEHHBIM JUCIUILINHAM!
3HAaKOMCTBO C HECJIO>KHBIM J1a00paTOpHbIM 000py10BaHHEM (YCTPONUCTBO (PM3NYECKOI0 IITAaTHBA, HATPEBATENILHBIX IPHUOOPOB, AJIEMEHTAPHON
XMMHUYECKOHN TOCY/1bl, KOTOPYIO OHM IIPUMEHSUIN Ha OoJiee paHHUX 3Tanax o0y4eHus ), IpOBEJCHUE MPOCTEUIINX Omepanuii o0palleHus ¢ TAKUM
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000py10BaHUEM U XMMHUYECKMMH BelllecTBaMH ( IpaBHJia HarpeBaHUs, COOIIOIEHUE HECIOXKHBIX MPaBUII TEXHUKU 0€30MacHOCTH, (PUKCHpOBaHUE
Pe3yJIbTaTOB HAOMIOICHHS, X aHAJIU3 U T.J1.). DTOU LENH CIIOCOOCTBYET NMPEyCMOTPEHHBII B Kypce JOMAITHUN XUMHUYECKUI SKCIIEPUMEHT, KOTOPBIH
MOJTHOCTBIO COOTBETCTBYET TPEOOBAHUSAM TEXHUKH O€30MMaCHOCTH MPH €ro BBITOJHEHUH U 00eclieunBaeT yIIe e U3 MPaKTUKH 00y4eHUS XUMHUH
IKCIIEPUMEHTABbHBIC pa0OThI POIOKUTEIBHOTO TI0 BpeMeHHU XapakTtepa («BpipaiuBanue KpuctamuioBy, «HabmoaeHue 3a Koppo3uel MeTallioB»).
Bropas tema — «MaTemMaTuka B XUMHUI» - IO3BOJISIET 0TPabOTaTh pacuETHBIC YMEHHSI U HABBIKU, CTOJIb HEOOXOIUMBIE NP PEIIEHNH XUMUYECKHX
3ajad, sl KOTOPBIX KaTacCTPO(PHUUECKU HE XBATAET BPEMEHU B OCHOBHOI 1IIKOJIE, B IEPBYIO OYEPEAb 3aJa4 Ha YacThb OT LeJI0ro (MaccoBast 1O
3JIEMEHTA B CJIOKHOM BEILIECTBE, MaccoBasi M 00bEMHAs J0IM KOMIIOHEHTOB B CMECH, B TOM YMCJIe U 10J1u pumeceit). Kak BUgHO, oTpabaTbiBaeTcs He
CTOJIBKO XMMHsI, CKOJIBKO MaTeMAaTHKa.

Tpetbst Tema — «SIBEHMS, NPOUCXOJIAIINE C BEUIECTBAMUY - AKTyalIU3UPYET CBEACHUS YyUalluXcs O APYTUM MpeIMeTaM O (PU3NYECKUX U XUMUYECKHX
SIBJICHUSIX, TOTOBHUT UX K U3yYEHUIO XUMHUECKOTO TpoIiecca Ha 0oJiee cTapiield CTyneHn 00ydeHHs.

Yersépras Tema — «Pacckaspl 10 XUMUW» - NPU3BAHA [TOKA3aTh SPKUE, 3aHUMATEJIbHbIEC, YMOLMOHAIBHO HACBHIIIEHHBIE SIIN30/bl CTAHOBJICHUS U
pa3Butusa xuMuK. OHa COAEPKUT 3aHUMATENIbHBIE U NHTEPECHBIE 3TIObI O BEJIMKUX XUMHKaX, 00 OTJEIBbHBIX XUMUYECKHUX BEIIECTBAX U HEKOTOPBIX
XMMHYECKHX IpoLeccax.

W3ydenue npemaraeMoro Kypca mpeaycMaTpuBaeT 1 0oJiee IMUPOKOe UCTIONh30BaHNE aKTUBHBIX (JOPM U METOJOB OOYUYCHHS: TTOBHIIICHHUE
YZIeIbHOTO BECa CaMOCTOSTENIbHON paboThl B 00yUeHHH ( HanpuMep, NP MPOBEJCHNUHN JOMAIIHEr0 XMMUYECKOT0 IKCIIEPUMEHTA), B TOM YUCIIe IpU
MOJITOTOBKE COOOIICHHI Ha yIeHUYECKHEe KOH(EePEHIINH, 3alUTHI MPOEKTOB, 00CYKICHNE PE3yIbTaTOB JIOMAIITHETO SKCIIEPUMEHTA, BEIOOP 00BEKTa
U1l IOJTOTOBKY COOOIIEHHUS WM TIPOEKTA U JIp.

[IpemaraeMslii Kypc npeayCcMaTpUBaET IMHUPOKOE PA3BUTHE TAKUX JIOTHYECKHUX ONEPALMI MBIIUICHUS, KaK AHAJIN3 U CUHTE3, CDABHEHUE HA OCHOBE
aHaJu3a ¥ CUHTE3a, 0000IIeHNE, BBIIBUKEHNUE U TOATBEPKACHNE WU ONPOBEPKEHNE TUIIOTE3 U T. 1.

ABTOpPBI IOYTH HE 3aTPOHYJIU TpeOOBaHUI CTaHAApTa XMMUYECKOTO 00pa30BaHMsI Uil OCHOBHOM IIKOJIbI, HAIIPUMEP, 3HAKH XMMHYECKHX 3JIEMEHTOB U
(opMyJIbl BEIIECTB CEMUKIACCHUKU BBIyUMBAIOT TOJIBKO I10 JKEJIAHUIO, CAMU k€ ()OPMYJIbl BEILIECTB HE BBIBOAATCS, PABHO KaK U yPaBHEHUS
XUMHUYECKHX PeaKIfii, KOTOpbIE SABISIOTCS MaTEPUAIIOM JUISl U3YUEHHUS B 00s13aTEILHOM KypCe XHUMHUU.

Conep:kanue TeM y4e0HOI0 Kypca

XuMmus B eHTpe ecTtecTBO3HaHusA (11 yacoB)
XUMU KaK 4acTh €cTecTBO3HaHUsA. [Ipeamer xumum.
MeTopl H3y4eHMs €CTECTBO3HAHUS.
[TpakTuyeckas pabora Ne 1 «3HaKoMcTBO ¢ 1abopatopHbIM o0opyaoBanueM. [IpaBuia TeXHUKHM O€30MACHOCTH MPU PabOTe B XUMHUECKOM
KaOHHEeTeY.
[Tpaktuyeckas padora Ne 2 «HabmoneHue 3a ropsiieit cBeueid. Y cTpoiicTBo ciupToBKU. [IpaBuiia paboThl ¢ HarpeBaTeNbHBIMU IPHOOPAMUY.
MoaenupoBanue
XUMHYecKasi CHMBOJIMKA
Xumust ¥ pu3nKa. YHUBEPCATHHBIA XapaKTeP MOJI0KEHUH MOJIEKYIIPHO-KHHETHUYECKON TEOPHH.
Xumus u pusnka. ArperaTHble COCTOSIHHS BEIIECTBA.
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Xumus u reorpadus.
Xumus 1 OMOIOTHS.
KauecTBeHHBIC peaKIi B XUMUH.

Marematuka B xumuu (10 yacoB)
OTHOCUTENBHBIC aTOMHAS ¥ MOJICKYJISIPHASI MACCHI.
MaccoBas 1011 XMMUYECKOT0 3JIEMEHTA B CJI0KHOM BEILECTBE.
HucTele BelecTBA U CMECH.
OO0beMHas 107151 KOMIIOHEHTA Ta30BOM CMECH.
MaccoBas 10151 BEIIECTBA B PaCTBOPE.
[TpakTuueckas pabota Ne3 «IIpuroToBneHue pacTBopa ¢ 3aJaHHON MaccOBOil 10Jiel PaCTBOPEHHOTO BEIIECTBAY.
MaccoBas 105151 mpuMeceil.

SIBaeHust, npoucxoasue ¢ Bemecrsamu (9 4acon)
Paznenenne cmeceii.
OuIbTpOBaHHUE.
AncopOmus.
Juctrianms.
[TpaxTuueckas padota Ne 4 «Paznenenue cmecein»y XUMHYECKUE PEAKITUU.
[Tpaktuyeckas pabora Ne5 «OuncTKa MOBapEeHHON COIIH».
XHUMUYECKUE PEAKITUH.
IIpu3HaKu XUMUYECKUX PEAKLUN.
[TpakTrueckas padota Ne 6 «Koppo3us MeTanioBy»

Paccka3bl mo xumum ( 4 yaca)
Berparomuecs pycckue y4eHble-XUMUKH
Moe m106MMO€ XMMHUECKOE BEIIECTBO

OcHoBHbIE H3y4YaeMble BONPOCHI:

XuMUs Kak 4acTh ecTecTBO3HaHus. [Ipenmer xumun. MeToapl U3ydeHus: €CTECTBO3HAHUS. MoaenupoBaHue. XUMUYECKAasi CHMBOJIMKA. XUMUS U
(bu3uka. YHUBEPCATBHBIN XapaKTeP MOJ0KEHUN MOJICKYJIIPHO-KUHETHYECKON Teopun. XuMus 1 (pu3nka. ArperaTHble COCTOSHUS BEIIeCcTBa. XUMUS U
reorpadust. Xumus u 6uonorus. KadecTBeHHbIC peakiiui B XUMUU. OTHOCUTENBHBIE aTOMHAS U MOJIEKYJIIpHas Macchl. MaccoBast 10JIsi XUMUYECKOTO
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JJIEeMEHTa B CIIOKHOM BerlecTBe. UncThle BemecTBa U cMecu. OObeMHasl 10Jsi KOMIIOHEHTa T'a30BOM cMecu. MaccoBas J10Jis BeIeCTBa B pacTBOpeE.
Maccosas o mpumeceid. Paznenenne cmeceit. @unbrpoBanue. Ancopomus. JAucTriuismus. XuMUYecKue peaknnu. [Ipu3Haku XUMUYISCKUX PEaKITUH.

(;mabopaTtopun)».

[TpakTrdeckue pabOThI:
Ilpakmuueckas pavoma Ne 1 «3HaKOMCTBO ¢ 1a00paTOpHEIM 000pymoBaHueM. [IpaBuiTa TEXHUKU 0€30MIaCHOCTH TP pabOTe B XUMUYECKOM KaOMHETe

Ilpakmuueckasa paboma Ne 2 «Habnronenue 3a ropsiieit cBeued. Y cTpoicTBO ciupToBKU. [IpaBuia paboThl ¢ HarpeBaTeIbHBIMUA PUOOPAMI.
Ilpakmuueckan paboma Ne3 «IIpurotoBieHue pacTBopa ¢ 3aJJaHHOH MacCOBOH 0 pacCTBOPEHHOTO BEILIECTBAY.
Ilpakmuueckasn padomut Ne4 «BplpamBaHie KpUCTAIJIOB COIMY.
Ilpakmuueckas paboma Ne5 «OuucTKa TOBAPEHHOW COIN.
Ilpakmuueckasa paboma Ne6 «Koppo3usi MeTaioBy.

HporpaMMa npeayCcMaTpuBacT KaK YCTHBIC TaK 1 TMCbMCHHBIC q)OpMI)I KOHTPOJIA 3HAHUU, a TaK K€ IMPAKTUICCKUC pa60TBI 1 JOMAaIIHHEC

OKCIICPUMCHTBI, TAKHUEC KaK:

[IpoaomKUTENEHOCTh TOPEHUS CBEYH B 3aBUCUMOCTH OT 00beMa BO3/1yXa.
Juddy3us noHoB nepManranata kanus B Boge. M3yuenue ckopoctu nuddysuu asposoneit. Auddysus caxapa B BoJe.
AncopOnust akKTHBUPOBAHHBIM YTJIEM KPACSIIUX BEIIECTB METICHU-KOJIBI.
AncopOuyst KyKypy3HbIMHU MAJIOYKaMH N1apOB IaXy4yuX BEIIECTB.

KajeHgapHo — TeMaTHUYECKHIA IJIaH

Ne Tema ypoka OcHoBHOE conep:kanue XapakrepucTuka dopmupyemblie YV I DJICKTPOHHBIE Kanennpapnsbie
ypo TeMbl, TEPMHHBI 1 OCHOBHBIX BH/IOB (uudposbie) CPOKH
Ka MOHATHS AesiITeJIbHOCTH. o0pa3oBaTe/IbH
ble pecypchl
ITo dakTny
IJIaHY €CKH
XuMUs B IEHTPE €CTECTBO3HAHUS 11
1 | Uucrpykrax no Tb. Xnumus KaK yacTb | CamocrosiTenbHas | PeryJsiTHBHBIE: CTaBsAT bu6nuoreka IIOK | 07.09
XuMusi Kak d9acTh | ecTecTBO3HaHWs.  IIpeamer | pabora: ¢ | yueOHble 3amaun Ha https://m.edsoo.ru/7
€CTECTBO3HAHUSI. xumun. Pu3nyeckue Tena U | pUCYHKAMHU ¥ | ocHOBe cooTHecenus Toro, | f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Ipenmer xumuun

BCIICCTBA.

TEKCTOM Y4eOHMKa,
B TeTpaan c
e4yaTHON OCHOBOM.

4TO YK€ M3BECTHO U
YCBOGHO yUaIIuMCs, U
TOTO, YTO enIé HEM3BECTHO
Ilo3HaBaTenbHbBIE:
CaMOCTOSATENEHO
BBIJICIISIIOT U
bopMyIUpyIOT
MO03HABATENIBHYIO 11EJTh
KoMMyHHKaTHBHBIE:
bopmyHpyIOT
COOCTBEHHOE MHEHHE U
TIO3HIINIO, 3a1a10T
BOIIPOCHI, CTOSIT IOHSTHBIC
JUIsL TApTHEpa MOHSTHS

Mertonsl  W3yuYeHHS
€CTECTBO3HAHUSI.
JlaboparopHas
pabota Nel «MeTtobt
U3y4YCHUS
€CTECTBO3HAHUS)

MeTtonsl
€CTECTBO3HAHMUSI.
HaGmronenue,
IKCIIEPUMEHT,
CTpOCHHE IJIaMEHH.

HU3yUCHUs

TUIIOTE3a,
BEIBOJI,

JlaboparopHas
pabota

PeryasiTuBHbIE:
OcymiecTBIISIIOT
MOIIArOBBIH KOHTPOJIb TIO
pe3ynbTary

Ilo3naBaTebHBIE:
Biazeror o0Ommm
MIPUEMOM PEILICHUS 3a1a4
KomMyHuKaTHUBHBIE:
YuuTeIBaroT pasHble
MHEHHSI U CTpEeMsTCS K
KOOPIAWHALIMK  PaA3JIMYHBIX
HO3UINN B
COTPYJIHHYECTBE

14.09

IpakTn4yeckas
pabdora Nel
«3HaKOMCTBO c
1a00paTOPHBIM
000pyI0BaHUEM.
IIpaBuna  TeXHHKH
0e30MacHOCTH  TpH

Jlaboparopus
obopyioBaHueE.

"
[IpaBuna

TEXHUKH 0€30I1aCHOCTH.

[IpakTrueckas
pabota

PeryasiTuBHbIE:
OcymecTBIISIIOT
MOIIArOBBIH KOHTPOJIb IO
pe3ynbTary

Ilo3HaBaTebHDBIE:
Biageror o0Ommm

21.09
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pabote B
XUMHUYECKOM
KaOuHETE »

IIPUEMOM pELICHUS 3aa4
KoMmyHnkaTuBHbIE:

Y4urteIBaroT pasHble
MHCHUA MW CTPEMATCA K
KOOpJMHAIMM Pa3InYHbIX

HO3UINH B
COTPYAHUYECTBE
Amnanms [TpaBuna texHuku | [IpakTnaeckas PeryasiTuBHbIE: 28.09
PaKTUYECKON 0€30MacHOCTH. pabota Ocy1iecTBIsIIOT
pabotsl. UucTpyKTax | ¥YCTpOonCTBO 51 pabota MOIIArOBbIN KOHTPOJIb IO
o Tb. | ciupTOBKMU. pe3yJibTaTy
IpakTnyeckas
pabora No2 Ilo3naBaTenbHbIE:
«HaOnronenue 3a Bnagerot o6mum
ropsiuuen CBEUOM. MIPUEMOM pEILICHHUS 3a7a4
YerpoiicTBo " KoMmmyHnkaTuBHbIE:
paboTa CIUPTOBKU. YuuTeIBaroT pa3Hble
MHEHUSI U CTpeMSTCS K
KOOPJAMHALIMK PA3TUYHBIX
HO3UINH B
COTPYAHUYECTBE
Ananus MoaenupoBaHue. JlabGopaTopHas PeryasituBHbIe:
PaKTUYECKON OcoOenHoctu pabota [InanupyroT cBOM
paboTHI. MOJEIUPOBAHUSA B JEUCTBUSA C MOCTABIECHHON
MopenupoBanue reorpaduu, ¢busuke, 3a/1auell U yCIOBUSAMH €€
Oonosorum. XuMuyeckue pelIeHNs, OLIEHUBAIOT
MOJIEJH: IIpeIMETHbIE, MPaBUILHOCTh
3HAKOBbIE, UJI CUMBOJIbHBIE. BBITIOJTHEHUS IEUCTBUS
Ilo3HaBaTenbHbIE:
CaMocToATEIBHO
BBIJICIISIIOT U
bopmMyHpyIOT

MO3HABATEBbHYIO I1EITb,
HCIIOJIE3YIOT 001ITHe
MPUEMBbI PEIICHNUS 3a/1a4
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KoMmyHnkaTuBHbIE:
JlonyckaroT BO3MOKHOCTh
Pa3IMYHBIX TOYEK 3pEHHUS,

B TOM qHCIIC HE
COBITaJAFOIINX c 1704
COOCTBEHHOIA. 41
OPUEHTUPYIOTCS Ha
MO3UIMIO  TapTHEpa B
0o0LIEeHNHN u
B3aHMOJICHCTBUH
XUMHYECKHE 3HAKU U XHUMHUYECKUM  d3JIEMEHT, | Jomanrauii PeryasiTuBHbI€:
dbopMyTBI XHUMHUYCCKHE 3HaKH, | SKCIEPUMEHT [ImanupyroT cBon
XHUMHUYECKHE dbopmynbl | CaMmocTosiTeNnbHAS | JCHCTBHSI C TOCTABICHHOM
BCIIIECTB, MPOCThIE U | paboTa B TeTpaau C | 3a7a4€il U YCIOBUSIMU €€
CJIOJKHBIC BEILIECTBA. M€YaTHOM OCHOBOM. | pelIeHUs], OLICHUBAIOT
MPaBUIBLHOCTh
BBITTOJIHCHUS IEHCTBUSA
Ilo3HaBaTebHBIE:
CaMoCTOSTEIIFHO
BBIJCIISIOT U
bopMyIUpyIOT
MMO3HABATEIIbHYIO LIEIIb,
UCIOJIB3YIOT 001IIHe
MPUEMBI PELICHHUS 3a]1a4
KomMyHuKaTHUBHBIE:
JlonyckaroT BO3MOKHOCTh
pa3IMYHBIX TOYEK 3PEHUS,
B TOM qHCIIC HE
COBITaJAFOIINX c 1704
COOCTBEHHOIA. 41
OPUEHTUPYIOTCS Ha
MO3UIMIO  TapTHEpa B
0o0LIEeHNHN u
B3aHMOJICHCTBUH
Xumust ¥ pu3MKa. Crpoenue BEILECTBA, | JloMalHui PeryasiTuBHblie: bubnumoreka [IOK
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YHUBEpCAIBHBIN
XapakTep
MOJI0KEHHU U
MOJIEKYJIIPHO
KUHETUYECKOM
TEOPHH.

nubdyzus,
OpOYHOBCKOE JBUKCHHE,

aTOMBbI, HMOHBI, BEIIECTBA
MOJIEKYJISIPHOTO u
HEMOJIEKYJISIPHOTO CTPOCHUS.

MOJICKYJIA,

IKCIIEPUMEHT
CamocTosTebpHas
pabota

VY4YuThIBalOT MpaBUio B
TJITAHUPOBAHUH U
KOHTpOJIE criocoda
peleHus
Ilo3HaBaTebHBbIE:
Hcenons3yrot nouck
He00X0aAUMOI
uHpopmManuu st
BBITIOJTHEHHSI Y4eOHBIX
3aJIaHNi C
UCIOJIb30BaHNEM yueOHOU
JTUTEPATYPHI
KoMmmyHnkaTuBHbIE:
YuuTeIBaroT pasHble
MHEHHSI U CTPEeMSTCS K
KOOPJAMHAIIMKN PA3TUIHBIX
HO3UINN B
COTPYJIHHYECTBE

https://m.edsoo.ru/7
f41837c

ArperarHblie
COCTOSIHUS BEILIECTB

Tpu
COCTOSIHUSI
npumepe
razoo0pa3Hbie
TBEPABIC "
BEIIECTBA,
BEILIECTBA.

arperaTHbIX
BELIECTB  Ha
BOJIBI,
BEIIIECTBA,
KHUJIKHE
amop(¢HbIe

CamocTosiTenbHas
pabota
JlomanrHui
SKCTIIEPUMEHT

PeryasituBHble:

Buocsat HeoOxoaumBbIe
KOPPEKTUBHI B ICHiCTBUE
MOCJIE €T0 3aBEPIICHUS Ha
OCHOBE €T0 U y4eTa
XapakTepa cleTaHHbIX
OIIMOOK
ITo3naBaTesibHBIE:
Crposr peueBoe
BBICKA3bIBAaHUE B YCTHOU U
MUCBEMEHHOM hopme
KoMmyHnkaTuBHbIE:
KOHTPOJMPYIOT JAEUCTBUA
napTHepa

Xumus 1 reorpadust

Crpoenne 3emuy,
MUHEpPaJIbl, TOPHBIE MOPOJIbI,
HEOPraHNUYecKue u

JlaboparopHas
pabota

PeryasitTuBHbI€:
[ImanupyroT cBoU
JNIEUCTBUS C IOCTaBJIICHHON

bubnuorexa [JOK
https://m.edsoo.ru/7
f41837c
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OpraHuYecKue
MOPOJIBI.

0CaJO4YHBIC

3aJjauei M yCIOBHUSIMU €€
pEIICHNUs, OIICHUBAIOT
MIPAaBUIBLHOCTb
BBITTOJIHEHHS JIENCTBUS
Ilo3HaBaTebHBbIE:
CaMOCTOSTEIIEHO
BBIJICIISAIOT U
bopmMyHpyIOT
M03HABATEIBHYIO 11CTTh,
HCIIOJIE3YIOT 001ITHe
MIPUEMBI PEIICHHS 3324
KoMmyHnkaTuBHbIE:
JlonmycKarT BO3MOXKHOCTh
Pa3IMYHBIX TOYCK 3PEHUS,
B TOM qucie HE
COBITAIAIOIINAX c HX
COOCTBEHHOIA. u
OPUEHTHPYIOTCS Ha
MO3WIIMI0  TIapTHEpa B
00IIeHNHT u
B3aUMOJIEHCTBUH

10

XuMus 1 OMOJIOTHA.
JlaGopaTopHas
padora Ne2
«Omnpenenenue
COJIepKaHUS
pa3INyYHbIX BEIIECTB
B PACTUTCIBHBIX H
JKMBOTHBIX KJIETKAX).

PacturenpHas u
KJIETKH,
XHUMHYCSCKHI COCTaB BEIICCTB
¢dboTocuHTe3,
KUPHI,
OeJKu,

JKHNBOTHas

KJIETKH,
XJIOpOUILI,
yTJI€BO/BI,

BUTaMUHBIL, 3QUPHBIE Maca.

JlaboparopHas
paboTa, JOMaTHHIA
AKCIIEPUMECHT

PeryasitTuBHbIe:
Ocy1iecTBisIIOT
ITOIIArOBBIN KOHTPOJIb 110
pe3ynbrary

Ilo3HaBaTebHBbIE:
Bnageror oonmm
MIPUEMOM pEILICHHUS 3a7a4
KoMmyHnkaTuBHbIE:
VYuTeIBarOT pasHble
MHEHHSI U CTPEeMsTCS K
KOOPJAMHALIMM  PA3IUYHBIX
HO3UINHI B
COTPYAHUYECTBE
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11

KauecTBennrie
peaKIy B XUMHUH

Pacno3naBanue BemiecTB
C IIOMOIIBIO Ka4YCCTBCHHBIX

peaxkuui, AHAITUTUYECKUI
CHUTHAI, pacno3HaBaHue
KHCIIOpO/ia, YIJIEKUCIIOTO

rasa, Kpaxmajia.

JlaboparopHas
pabota
JlomanrHui
9KCIIEPUMEHT

PeryasituBHble:
YYUTBIBAIOT MPABUIIO B
IJIAHUPOBAHUH U
KOHTpoJIE criocoba
peuieHus
Ilo3naBaTebHBIE:
Hcnons3yroT nouck
HEOO0XO0IMMOM
uH(pOpMaLUU AJs
BBITIOJIHCHHS YUEOHBIX
3aJIaHUH C
WCIIOJIb30BaHUEM YUCOHOU

JUTEPATyphI
KoMmyHnkaTuBHbIE:
Y4urteIBaroT pasHble

MHEHUS U CTpPEMATCS K
KOOPJAMHALIMK PA3TUYHBIX
TTO3UITIH B
COTPYAHUYECTBE

bubnuorexa [JOK
https://m.edsoo.ru/7
f41837c

MaremaTtnueckue pacuérsl B xumuu 10

12

OTHOCHTENbHbIE
aTOMHas u
MOJIEKYJISIpHas
MacChl

Onpenenenue
OTHOCHUTEIBHON
Macchl  DJIEMEHTa,
OTHOCHUTEIBHON
MOJIEKYJISIPHOM MacChI.

aTOMHOMU
pacuér

PaGora
MEPUOINYECKOMN
CUCTEMOMN

PeryasituBHble:

BuocsaT HeoOxoaumBbIe
KOPPEKTUBHI B IeHiCTBUE
MOCJI€ €T0 3aBEPIICHUS Ha
OCHOBE €T0 H y4eTa
XapakTepa cleTaHHbIX
OIIHOOK
ITo3naBaTesibHBIE:
Crposr peueBoe
BBICKA3bIBAHUE B YCTHOU U
MUCBEMEHHOM hopme
KoMmyHnkaTuBHbIE:
KOHTPOJMPYIOT JAEUCTBUA
napTHepa

13

MaccoBas OIS

MaccoBast Jojs dJI€MEHTa,

TectupoBanue

PeryasiTuBHbIe:
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XUMHNYCCKOI'O
3JICMCHTA B CJIIOKHOM
BCIICCTBC

pelieHus 3aJady Ha pacuéT
MAacCOBOM JOJIA DJIEMEHTA B
BEIIECTBE.

CamocTosTenbHas
pabota o
PCILICHHIO 3a/1a4.

[Imanupyror ceou
JEUCTBUS C MOCTABIECHHON
3a/1auell U yCIOBUSAMH €€
pelIeHNs, OLIEHUBAIOT
MPaBUILHOCTh
BBITIOJTHEHUS IEUCTBUS
Ilo3naBaTenbHbIE:
CaMocToATEIBHO
BBIJICIISIIOT U
bopmMyIHpyIOT
MMO3HABATENIbHYO 1IEJIb,
HCIIOJIB3YIOT 001ITHe
MIPUEMBI peLIeHUs 3a/1a4
KoMmyHnkaTuBHbIE:
JlomyckaroT BO3MOXHOCTh
Pa3IMYHBIX TOYEK 3pPEHMUS,
B TOM yucie HE
COBMAJAIOIMX €  HX

COOCTBEHHOIA. u
OPUEHTUPYIOTCS Ha
MO3UIMI0  TapTHEpa B
00IIeHNHT u
B3aHMMOJICHCTBUU
14 Pemenne 3amau Ha | MaccoBas npons anemenra, | CamoctodrenbHas | PeryiasiTuBHble:
BBIUHCJICHHE pelieHus 3aaad Ha pacuéT | paborta [TnanupyroT cBou
MacCOBOM JIOJIM | MacCOBOM AONH 3JIEMEHTa B | Pemenue 3amad JIIEHCTBHS C IOCTABIICHHOM
JJIEMEHTa B | BEIIECTBE. 3a/a4yeil U yCIOBUSIMU €€
BEIIECTRBE. pelieHus1, OLICHUBAIOT

MPaBUIILHOCTD
BBIITOJIHCHUSL I[GI\/'ICTBI/IH
Ilo3HaBaTebHBbIE:
CaMOCTOSTEIIEHO
BBIIEJSIIOT U
bopmMyHpyIOT
MO3HABATENBHYIO 1IEJb,
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UCIOJIB3YIOT 001IIHe
MIPUEMBI pelIeHHUs 3a/1a4
KoMmmyHunkaTuBHbIE:
JlonyckaroT BO3MOKHOCTh
pPa3IMYHBIX TOYEK 3PEHUS,
B TOM qHCIIe HE
COBITaJAFOIINX c 1704
COOCTBEHHOIA. 41
OPUEHTUPYIOTCS Ha
MO3UIIMI0  TIapTHEpa B
0o0LIEeHNHN u
B3aNMOICHCTBHHU

15

YucTtople BemiecTBa U
CMECH

Yuctoie BEIIECTBa,
T€TEPOTEHHBIE U TOMOTEHHBIE
CMecH, razoo0pasHeble,
JKHUJIKHAE U TBEPABIE CMECH.

JlaboparopHas
pabota
CamocTosTenbHas
pabota
JlomanrHui
9KCIEPUMEHT

PeryasituBHble:
YYUTBIBAIOT MPABUIIO B
IJIAHUPOBAHUH U
KOHTpoJIE criocoba
peuieHus
Io3HaBaTenbHbIE:
Hcnons3yroT nouck
HE0OXOTUMOI
uH(pOpMaLUU AJs
BBITIOJIHEHHS YUEOHBIX
3aJIaHUH C
HCIIOJIb30BaHUEM YUeOHOU
JIUTEPATYPBI
KoMmyHnkaTuBHbIE:
YuuTeiBaroT pa3Hble
MHEHHSI U CTPEeMsTCS K
KOOPJAMHALIMK PA3IUYHBIX
HO3UINH B
COTPYAHUYECTBE

16

OO0péMHAA TOJIA
KOMIIOHEHTA Ta30BOM
cMecHu

Onpenencaue 00BEMHOM
J0JIM Ta3a B CMECH, COCTaB
aTMochepHOro BO3/TyXa,
PUMEpPHI PEIICHUS 3a/1a4.

CaMocTosTenbpHast
pabota
Pemenue 3agag

PeryasitTuBHbIe:
[Imanupyror ceou
NEUCTBHUS C MOCTaBICHHON
3a/1a4eil U yCIOBUSIMU €€
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peuieHus1, OLICHUBAIOT
MPaBUIBLHOCTh
BBIIIOJIHEHUS ICUCTBUS
Io3HaBaTeabHbIE:
CamocTosTenbHO
BBIJICIISIIOT U
bopMyIUpyIOT
MI03HABATEJIbHYIO 1IEIb,
UCIOJIB3YIOT 001ITHe
MIPUEMBI pelIeHUs 3a/1a4
KoMmmyHnkaTuBHbIE:
JlonyckaroT BO3MOKHOCTh
pPa3IMYHBIX TOYEK 3PEHUS,

B TOM qHCIIe HE
COBIAJAIOIIHNX c X
COOCTBEHHOIA. 41
OPUEHTHUPYIOTCS Ha
MO3UIIMIO  TIapTHEpa B
0o0LIEeHNHN u
B3aNMOICHCTBUHU
17 | MaccoBas JOJIA Konnentpanus, maccopas | CamocrositensHas | PeryjasituBHble:
BEIICCTBA B | IOJISl BEIIECTBA B pacTBope, | pabota [TnanupyroT cBOM

pactBope. Pemenue
pacYETHBIX 3a1ay.

pacTBOPUTEIIb,
pacTBOpEHHOE BELIECTBO,
MpUMEpPHI PaCYETHBIX 3a]a4.

Pemenue 3amau

JIEUCTBUS C TTOCTABICHHOM
3a/1a4ell U yCIOBUSMM €€
peuieHus1, OLICHUBAIOT
MPaBUIBLHOCTh
BBITTOJIHEHUS NTEHCTBUSA
Ilo3naBaTebHBIE:
CaMoCTOSTEIIFHO
BBIJCIISIOT U
bopMyIHpyIOT
M03HABATEJIbHYIO LIEJIb,
UCIOJIB3YIOT 001IHe
MPUEMBI PELICHHUS 3a]1a4
KoMMyHHKaTHBHbBIE:
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Z[OHYCKaIOT BO3MOXXHOCTH
PA3JIUYHBIX TOYCK 3pPCHUA,
B TOM qucic HC
COBIIaArOIINX C nux

COOCTBEHHOM. nu
OPHUEHTHPYIOTCS Ha
MO3ULMI0  TIapTHEpa B
oOIICHUH u
B3aMMOJECHCTBUH
18 | Uuctpykraxxk mo Tb. [IpaBuiia TexHukH | [IpakTnueckas PeryasitTuBHbIe:

IIpakTH4eckasn 0€30MacHOCTH. pabota OcCy1uecTBIsIIOT

padora Ne3 | [IpuroToBieHue pacTBopa C MOIIArOBbIN KOHTPOJIb IO

«IIpurorosnenue 3aJJaHHOM MAacCOBOM J0JIeH pe3yJsibTaTy

pacTBoOpa C 3aJJaHHOM | paCTBOPEHHOI'O BEILECTBA

MacCOBOM Jonen Ilo3naBaTenbHbBIE:

pacTBOPEHHOTO Bnanerot o6mmm

BELIECTBA» IIPUEMOM pPEILLIEHUS 3a1a4
KoMmyHnkaTuBHbIE:
Y4uurteIBaroT pasHble
MHEHUSI U CTpeMSTCS K
KOOpJAMHALMM  Pa3JINYHbIX
HO3UIINH B
COTPYIHUYECTBE

19 | Anamms [Ipumecn, maccoBas nons | Pemenne 3anau PeryasituBHbIe:
IIPAKTUYECKON OCHOBHOI'O KOMIIOHEHTa WJIH BHocsat HeoOxoumbIe
pabotel. MaccoBas | MmaccoBasi A0S IPUMECH, KOPPEKTUBHI B IEWCTBUE

JIOJIsL IpUMecei

IPUMEpHI pacuéTHBIX 3a/au.

MOCIIE €r0 3aBEpICHUs Ha
OCHOBE €T0 M yueTa
XapakTepa clIeTaHHbIX
omuoOoK
Ilo3HaBaTebHBbIE:
Crposrt peueBoe
BBICKA3bIBAaHUE B YCTHOU U
MUCBbMEHHOU (hopme
KoMMyHUKATHBHBIE:
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KOHTPOJHUPYIOT JeHcTBUSA
napTHepa

20

Pemenne 3amau wu
YIPaKHEHUM 10 TeMe
«MaremaTnueckue
PacYETHI B XUMUAMN

Pemenue
3a7a4 pa3HbIX TUIIOB.

PpaCUYCTHBIX

CaMocTosTenbHast
pabota
Pemenue 3amau

PeryasituBHble:
[ImanupyroT cBon
JIEUCTBUS C TTOCTABICHHOM
3a/1a4ell U yCIOBUSMM €€
peuieHus1, OLICHUBAIOT
MPaBUILHOCTh
BBITIOJIHCHUS IEHCTBUSA
Ilo3naBaTebHBIE:
CaMoCTOSTEIIFHO
BBIICIISIOT U
bopMyIUpyIOT
MMO3HABATEIIbHYIO LIEIb,
UCIOJNIB3YIOT 001ITHe
MIPUEMBI pelIeHUs 3a/1a4
KoMmmyHnkaTuBHbIE:
JlonyckaroT BO3MOKHOCTh
pPa3IMYHBIX TOYEK 3PEHUS,
B TOM qHCIIe HE
COBITaJAFOIINX c 1704
COOCTBEHHOIA. 41
OPUEHTUPYIOTCS Ha
MO3UIMIO  TapTHEpa B
0o0LIEeHNHN u
B3aHMOJICHCTBUH

21

«Maremaruueckue
pacYETHI B XUMUAW

Pemenue
3a7a4 pa3HbIX THUIIOB

PpaCUYCTHBIX

AHanu3  peuieHus
pacyeTHBIX 3aJa4

PeryasituBHble:
OCYIIECTBIISIOT
MOIIATOBBIA ¥ UTOTOBBLIM
KOHTPOJIb 10 Pe3yJIbTaTy
Ilo3HaBaTebHBbIE:
CTPOSIT peUeBOE
BBICKA3bIBAaHUE B YCTHOU U
MUCBbMEHHOU (hopme
KoMMyHHKaTHBHbBIE:

bubnuorexa [JOK
https://m.edsoo.ru/7
f41837c

Crpannna 17 u3 28



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

YUYUTBIBAIOT pasHble
MHEHUS W CTpPEMATCS K
KOOPJAMHALIMK PA3ITUUYHBIX
TTO3UITH B
COTPYAHUYECTBE

SIBneHus, NpoOUCXOsIINeE C BelecTBaMu 9

22

Pasznenenue cmeceit

Pazngenenue cMmecei,
¢dbunpTpOBaHUE,
MpOCenBaHUE, OTCTaBaHUE,
HeHTpUyrupoBaHueE,
agcopOuus,
aKTUBHUPOBAHHBII yTOJb,
paszaeneHue, OYNCTKa.

JlaGopaTopHas
pabota

PeryasiTuBHbIe€:
Y4UTHIBAIOT MPABUIIO B
TUTAHUPOBAHUH U
KOHTpoOJIe criocoba
pelieHus
ITo3HaBaTeabHBIC:
Hcnons3yroT nouck
He00X0INUMOI
uH(pOpMaLIUU IS
BBITIOJTHEHUSI Y4eOHBIX
3aJaHuH C
HCIIOJIh30BaHUEM YUCOHOU
JTUTEPaTYyPHI
KoMmyHnkaTuBHbIE:
Y4YHUTHIBAIOT pasHbIe
MHEHHSI U CTPEeMsTCS K
KOOpJMHAIIMK  PA3TUYHBIX
TTO3UITH B
COTPYJIHUYECTBE

23

DuUnbTpOBaHUE

Pa3nenecuue cMmecel,

¢ubTpOBaHHE

JlaGopaTopHas
pabora

PerynsiTuBHbIe:

BHocsT HEOOXOAMMBIE
KOPPEKTHUBHI B JICHCTBUE
MOCJIE€ €T0 3aBEpPIICHUS Ha
OCHOBE €r0 1 yueTa
XapakTepa clieTaHHbIX
OIMO0K
Ilo3naBaTe/nbHbBIE:
Crposr peueBoe
BBICKA3bIBAHUE B YCTHOU U
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MUCbMEHHON (hopme
KoMmyHnkaTuBHbIE:
KOHTPOJHMPYIOT JeHcTBUsA
napTHepa

24 | AncopOuws. Pa3nenenue cmecelt, | JJabopaTopHas PeryasituBHblIe:
Juctumnsiuust aIcoOpOIHS, TUCTHILISIIHSA. pabora BaocsaT HeoOxoanmble
CamocrosiTenbHas | KOPPEKTUBHI B JeiCTBUE
pabota MIOCJIE €T0 3aBEpPILEHUS Ha
CoobmeHust OCHOBE €ro U yueTa
y4aluxcst XapakTepa cJIelTaHHbIX
OInO0K
Ilo3HaBaTenbHbBIE:
Crposr peueBoe
BBICKa3bIBaHUE B YCTHOM U
MUCbMEHHOU (hopme
KoMmyHnkaTuBHbIE:
KOHTPOJHMPYIOT JeHcTBUsA
napTHepa
25 | ObcyxneHue IIpaBuiia TexHUKH | IIpoekTsl PeryasituBHble:
pe3ynbTaToB 0€30MacHOCTH. yydalmxcs, OcCy1ecTBISIIOT
AOMAIIHero BelpamuBanue KpUCTAJIOB | BBIPAILIEHHBIE MOILIAroBbIN KOHTPOJIb IO
JKCIIEPUMEHTA — | comu KPUCTAJLIIBI pe3ynbrary
NMPAKTHYEeCKOH
padoThI Neq Ilo3HaBaTenbHbBIE:
«BsIpamuBanue Biageror o0Oumm
KPUCTAJIJIOB  COJIN». MIPUEMOM pELIEHUS 3a7a4
[lonBenenue UTOroB KommyHukaTuBHbIe:
KOHKYpCa Ha JIy4IlIHN YuuTeIBaroT pasHble
BBIpaILlEHHBII MHEHHMS M CTpEeMATCS K
KpHUCTAJLI. KOOpJMHAIIMM  Pa3IUYHbIX
HO3UINN B
COTPYJIHUYECTBE
26 | Uncrpykrax no Tb. IIpaBuiia TexHukH | IIpakTnueckas PeryasituBHble:
IpakTuyeckas 0€301MacHOCTH. Ounctka | pabora OcCymIecCTBISIIOT
pabora NeS | moBapeHHOM COJIH MOLIArOBbI KOHTPOJIb 11O
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«OuncTtka
MIOBAPEHHOU COIN»

pe3yabTary

Ilo3HaBaTebHBbIE:
Bnageror oonmm
MIPUEMOM pPEeLIeHUS 3a7a4
KoMmyHnkaTuBHbIE:
VauTeIBaroT pasHbIe
MHCHUA H CTpeMHTCSI K
KOOpJMHAIIMK  Pa3TUYHBIX

TTO3UITH B
COTPYIHUYECTBE
27 | Ananmu3 Xumnueckue peakuuu U | JlJabopaTopHas PeryasiTuBHblI€:
IIPAKTUYECKON yCIOBHA WX HpOTeKaHus, | paboTa VY4YUTHIBAIOT IPABUIIO B
paboTHI. CONPUKOCHOBEHWE BEWIECTB, | JlomamHui IUIAHUPOBAHUHA U
XuMuyeckue HarpeBaHue, KaTalu3aTophbl, | SKCIIEPUMEHT KOHTpOJIE cr1ocoba
peakiuu.  YcioBus | epMEHTHI, TOPEHHE. pelieHus
IIPOTEKAHUS u Ilo3HaBaTenbHbBIE:
MIpEKpaLLECHUA Hcenons3yrot nouck
XUMHYECKHUX HE00X0IMMOMH
peaKui. uH(popMaLuu A
BBINOJIHEHUS YUeOHBIX
3aIaHUM C
UCTOJIb30BaHUEM YUEOHOMH
JUTEPATYPBI
KommyHunkaTuBHbIE:
YuuTeIBaroT pasHble
MHEHUSI M CTpeMATCS K
KOOPJAMHALIMM PA3ITUYHBIX
HO3UINN B
COTPYAHUYECTBE
28 | [Ipuznaku [Ipuznaku  xumuueckux | JlabopatopHas PeryasituBHble:
XUMHYECKUX peakuuii, oOpa3oBaHue | paborta YYuTBIBaOT IPaBUIIO B
peakuui ocaJgka, BblAENEHUE Ta3a, | JomamHui IUIAHUPOBAHUU U
MIOSIBJICHUE 3amnaxa, | SKCEpUMEHT KOHTpoJIE criocoba
U3MEHEHHE 1IBETA, peleHus
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BBIACIICHUC WJIN ITOIJIOIICHUC
TCIIJIOTBI.

Ilo3HaBaTebHBIE:
Hcnons3yroTt nouck
He00X0aAUMOMI
uHpopmanuu st
BBITIOJTHEHHSI Y4eOHBIX
3aJIaHNi C
UCIOJIb30BaHNEM yueOHOU
JTUTEPATYPHI
KoMmmyHnkaTuBHbIE:
YuuTeIBaroT pasHble
MHEHHSI U CTPEeMSTCS K
KOOPJAMHAIIMKN PA3TUIHBIX
HO3UINN B
COTPYJIHHYECTBE

29

O060061IEHNE
aKTyaau3aIus
3HAHUM  TIO
«SBneHmus,
MIPOUCXOSIIINE
BEII[CCTBAMM

u

TEMC

C

HOBTOpeHI/Ie OCHOBHBIX
TECPMHUHOB TCMbI « ﬂBJ'IeHI/ISI,
MMPpOUCXOAAIIINC C
BCIICCTBAMU).

CamocTosTenbHas
pabora,
TECTHUPOBAHUE

PeryasituBHble:
YYUTBIBAIOT MPABUIIO B
IJIAHUPOBAHUH U
KOHTpoJIE criocoba
peuieHus
ITo3HaBaTeabHbIE:
Hcnons3yroT nouck
HE0OXO0TUMO
uH(pOpMaLUU AJs
BBITIOJIHEHHS YUEOHBIX
3aJIaHUH C
WCIIOJIb30BaHUEM YUCOHOU
JIUTEPaTypPBI
KoMmyHnkaTuBHbIE:
YuuTeiBaroT pasHble
MHEHHSI U CTPEeMSTCS K
KOOPJAMHALIMK  PA3TUYHBIX
TTO3UITH B
COTPYAHUYECTBE

bubnuorexa [JOK
https://m.edsoo.ru/7
f41837c

30

«SBneHmus,
MIPOUCXOSIIIINE

C

KonTposb 3HAHUU
OCHOBHBIX TEPMHUHOB TEMBI

[Ipesentanus  mo
Teme, 00CyKAeHue

PeryasitTuBHbIe:
OCYHIECTBIISIOT

Crpannna 21 u3 28



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BCIICCTBaAMM»

« ﬂBJ’IeHI/IH, MMpOoUCXoadg1Iue €
BCIICCTBAMI).

MOIIATOBBIA ¥ UTOTOBBIM
KOHTPOJIb 110 PE3YJIbTATY
Ilo3HaBaTebHBbIE:
CTPOSIT peUeBOE
BBICKA3bIBAaHUE B YCTHOU U
MUCBEMEHHOU (hopme
KoMmmyHunkaTuBHbIE:
YYUTBIBAIOT pas3HbIe
MHEHHSI U CTPEeMSTCS K
KOOPAWHALIMK  Pa3JIMYHBIX
HO3UINN B
COTPYJIHHYECTBE

Paccka3sl 1o xumuu

4

31

Yuennueckas
KOH(epEeHIIHS
«Brrmaronecs
pycckue yudéHble —
XUMHKI». O XXKU3HH U
JIeATECTbHOCTH
M.B.JIomoHocoOBa,
JI.1.MeHpeneena,
A.M.byTtneposa.

buorpaduss wu  HayuyHas
paboTta pycCKUX YUYEHBIX -
XHMHUKOB

[IpezenTanuu
y4almuxcs,
COOO0IIIEHNS

PerynsiTuBHbIe:
AJnlekBaTHO
BOCIIPUHUMAIOT
IIPETIOKEHUS U OLIEHKY
YUUTENS U
OJIHOKJIACCHUKOB
Io3HaBaTeabHbIE:
Bri6upatot Haubonee

3¢ heKTHBHBIE CTIOCOOBI
peuieHus 3aaad,
KOHTPOJIUPYIOT U
OLICHUBAIOT MPOLECC U
pe3ynbTaT AEATEIbHOCTU
KommyHukaTuBHbIe:
JloroBapuBarorcs 0
pacnpeneneHud  GyHKIUI
U pPOJied B COBMECTHOM
NEeSATEIbHOCTH

bubnmmoreka [JOK
https://m.edsoo.ru/7
f41837c

32

KoHkypc coobmiennii
yYaumxcs «Moé
JF00UMoe
XUMHYECKOE

oOJactu
pa3J'II/I‘IHI>IX

CBoiictBa "
HpI/IMeHeHI/ISI
BEIIECTB.

CooO0mreHus
yyauuxcs

PerynsiTuBHbIe:
AniekBaTHO
BOCIIPHUHHUMAIOT
MIPEAJIOKEHUS U OLICHKY
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BELLIECTBO» 00
OTKPBITHH,

MOy YCHUU u
3HAYCHHUH
BBIOpAaHHOTO
XAMHYECKOTO
BEILIECTBA

YUHTENS U
OJIHOKJIACCHUKOB
ITo3naBartenbHbIE:
Bri6upatot Haubosee
s¢heKTUBHBIE CTIOCOOBI
pelieHus 3aaad,
KOHTPOJIUPYIOT U
OLIEHUBAIOT IIPOLIECC U
pe3yNbTaT AeATEIbHOCTU
KoMmyHnkaTuBHbIE:
JloroBapusarorcs 0
pactipenieneHuu  (QyHKIHA
U pPOJIEW B COBMECTHOM
JEeSITEIbHOCTH

33

Konkypc
YUYEHUYECKUX
IPOEKTOB

3ammmura
WHINBUTY ATbHBIX
TPYIITOBBIX

IMPOCKTOB
n

38.H_II/IT8. IMPOCKTOB

PeryasituBHblIe:
AJleKkBaTHO
BOCIIPUHHUMAIOT
MIPEJIOKEHUS U OLICHKY
YUHTENS U
OJIHOKJIACCHUKOB
ITo3naBatenbHbIE:
Bri6upatot Haubosee
s¢heKTUBHBIE CTIOCOOBI
pelieHus 3aaad,
KOHTPOJIUPYIOT U
OLIEHMBAIOT MPOLIECC U
pe3yNbTaT AeATEIbHOCTU
KoMmyHnkaTuBHbIE:
JloroBapusarorcs 0
pactipenienieHuu  (QyHKIHIA
U pPOJIEW B COBMECTHOM
JEeSITEIbHOCTH

34

3amura IIPOEKTOB
yYaumxcs

3amura
WHINBUTY ATbHBIX
IPYIIIOBBIX

IMPOCKTOB
n

38.H_II/IT8. ITPOCKTOB

PeryasitTuBHbI€:
AekBaTHO
BOCIIPUHUMAIOT

bubnuorexa [JOK
https://m.edsoo.ru/7
f41837c
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MIPEUIOKEHUS U OLICHKY
VUHUTEIS |
OJTHOKJIACCHUKOB
Io3HaBaTeabHbIE:
Bri6upatot Haubomee

3¢ heKTHBHBIE CTIOCOOBI
peleHs 3a1a4,
KOHTPOJHUPYIOT U
OLICHUBAIOT MPOIIECC U
pe3yIbTaT ACATEIbHOCTH
KoMMyHuKaTHBHBIE:
JloroBapuBarorcs 0
pacnipeneneHuu  QyHKIHHA
U pPOJied B COBMECTHOM

NEATEIbHOCTH
IlnannpyemMsble pe3yibTaThbl 00y4eHUsI
JInuyHOCTHBIE:
® B IICHHOCTHO-OPUEHTAIIMOHHOH chepe — JyBCTBO FOPAOCTH 33 POCCUICKYIO XUMUYECKYIO HAYKY, TYMaHH3M, OTHOIIIEHUE K TPYIY,
LIEJICYCTPEMIICHHOCTD;

e (QopMHpOBaHHUE LIEHHOCTH 310pPOBOT0 M 0€30MacHOro o0pasa *KHU3HH; yCBOSHUE MTPABUII MHIUBUYaIbHOTO U KOJUIEKTUBHOTO OE€3011aCHOTO
MOBEICHUS B UPE3BBIYANHBIX CUTYALUAX, YTPOXKAIOIIMX )KU3HU U 310POBBIO JIIOJEH;

® B II03HABaTEJIbHOM (KOTHUTUBHOM, MHTEJUIEKTYaIbHON) cpepe — yMEHHE YNPaBIATh CBOEH O3HABATENIbHOM 1€ATEIbHOCTBIO.

e (OpMHPOBAHNE OCHOB IKOJIOTHYECKOM KYJIBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBILUIEHHUS, Pa3BUTHE OIbITA
9KOJIOTUYECKH OPHUEHTUPOBAHHOMN pE(UIEKCHBHO-OLICHOUYHON U MPAKTUUECKOW JIeATEIbHOCTH B dKU3HEHHBIX CUTYyalMsX;

MeTanpeamMeTHbie:

® YMEHHE CaMOCTOSITEIFHO OMPEACNATh eI CBOEr0 0OyUYeHHUs, CTaBUTh M (POPMYJIUPOBATH JIJIsi c€0sl HOBBIC 3a7a4M B yu€Oe M MO3HaBaTEIbHOMN
JeSATEIbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MO3HABATEILHOMN JAESITEIbHOCTH;

® YMEHHE CaMOCTOATEIILHO TJIAHUPOBATh MyTH JOCTIKCHHS 11eJIeH, B TOM YHCJIe aJIbTepHATHBHBIC, OCO3HAHHO BHIOMpaTh Hanbosee 3G (HEeKTUBHbBIE
CrocoObl perieHus y4eOHbIX U MO3HAaBAaTEeIbHBIX 3aa4;

® YMEHUE COOTHOCUTh CBOM JICUCTBUA C TUIAHUPYEMBIMU pe3yJibTaTaMU, OCYLIECTBIISITh KOHTPOJIb CBOEH JEATEIBHOCTH B MPOLECCE JOCTHKEHUS
pe3ynbrara, OMmpeneNniarTh crmocoObl ACHCTBHI B pamMKax MPeasoKEHHBIX YCIOBUH U TpeOOBaHUN, KOPPEKTHPOBATh CBOM JCHCTBHS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTYalUEH;
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® YMEHHUE OLICHUBATh NPAaBUIIBHOCTh BBIIOJHEHUS yU4eOHOH 3a/1aul, COOCTBEHHBIE BO3MOXKHOCTHU €€ pelleHMs;

® BJIaJICHHE OCHOBAaMH CAaMOKOHTPOJISl, CAMOOLICHKH, IPUHATHS PEIICHUI U OCYIECTBICHUS] OCO3HAaHHOTO BbIOOpa B y4eOHON M MMO3HABaTEIbHON
NEeSATEIbHOCTH;

® YMEHHUE OMpEACTATh NOHATH, CO3/1aBaTh 0000IICHN)s, YCTaHABIMBATh AHAJIOTHH, KJIACCU(PHUIIMPOBAThH, CAMOCTOSATEIILHO BEIOUPATh OCHOBAHUS U
KPUTEPUH Ul KIacCU(UKAIMH, yCTaHABIMBATH HMPUYHMHHO-CICICTBCHHBIC CBSI3M, CTPOUTH JIOTUYECKOE PACCYXKICHUE, YMO3AaKIIIOUCHHE
(MHIYKTHUBHOE, I€TyKTUBHOE U 10 aHAJIOTHH) U JIEJIaTh BHIBOJIBI;

® YMEHHUE CO3/1aBaTh, IPUMEHATH U IPE0OPA30BBIBATH 3HAKH U CUMBOJIBI, MOJICIH U CXEMBI JJIS pEIICHUs YUeOHBIX U TTO3HABATENIbHBIX 3a/1a4;

® YMEHHUE OPTaHMW30BBIBATH Y4eOHOE COTPYIHHUYECTBO M COBMECTHYIO JCSITEIBHOCTh C YUUTEIEM M CBEPCTHUKAMH; PadOTaTh WHAWBUIYAIBHO U B
rpynine: HaxoAUTh O0Ilee pelleHHe M pas3peliaTh KOH(QIMKTHI HAa OCHOBE COIJIACOBaHMs NMO3MLMH M y4€Ta MHTEpecoB; (hOPMYJIUpPOBATH,
apryMEHTHPOBATh U OTCTaUBATh CBOE MHEHUE;

® YMEHHE OCO3HAHHO MCIIOJIb30BAaTh PEUYEBbIE CPEJCTBA B COOTBETCTBUH C 3aja4€li KOMMYHMKAIUK JUIsl BBIDAXKEHUSI CBOMX 4YyBCTB, MBICIIEH U
noTpeOHOCTEH; MIIAaHUPOBAHUS U PETYJIISIMU CBOCH JEATEIbHOCTH; BIJICHUE YCTHON M MUChbMEHHOM Peyblo, MOHOJIOTMYECKOW KOHTEKCTHON
peublo;

e (dopMHpOBaHKE U Pa3BUTHE KOMIIETEHTHOCTH B 00J1aCTH MCIOJIB30BaHUs HHOPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI;

e (GopMUPOBaHHE M PA3BUTHE DSKOJOTHYECKOTO MBIIUICHUS, YMEHHE MPUMEHSITh €ro B IO3HABATEIbHOW, KOMMYHHUKATUBHOH, COIMALHOM
MIPAKTUKE U MPOPECCHOHATHHON OPUCHTAIIHH.

IIpeamerHble:

3HATh / MIOHUMATh

® XUMUUECKYIO CUMBOIUKY: 3HAKH XUMUYECKHX 3JIEMEHTOB, (DOPMYJITbI XUMUYECKHUX BEIIECTB U YPABHEHUSI XUMUYECKUX PEAKIIHIA;

® OCHOGHblE XUMUYECKUE NOHAMUA. XUMUYCCKUN 9JICMCHT, aTOM, MOJICKYJIa, OTHOCHUTCJIBbHBLIC aTOMHAd W MOJICKYJISIpHAasA MAacCChbl, BCUICCTBO,

MaccoBas ¥ o0beMHas JA0JIM, XUMHUYCCKasl pCaKIusl;

yMeThb

® HA3b16AMb: XUMUYECKUE DJIEMEHTBI;

e onpedenamsp. COCTaB BEIIECTB 10 UX (GOPMYJIaM,;

* oOpawyampca ¢ XUMUYECKOM MOCY10i 1 1abopaTopHBIM 000pY/I0BaHUEM;

® 6bIYUCIAMB: ATOMHYIO U MOJICKYJISIPHYIO MAacChl; MPOHU3BOJIUTH PacdyeT MAacchl OCHOBHOT'O BEIIECTBA MO MAacce BEIIECTBA, COAEPIKAIIEro

OTIpe/ICIICHHYI0 MaCcCOBYIO JIOJIO TIPUMECEH U IPYTHe MOAN(PUKAITMOHHBIE PACYCTHI C HCITOJIE30BAHUEM ITHX TTOHSITHH.

* HCTO0JIL30BATh MPHOOPEeTEeHHbIE 3HAHUS U YMEHHUSI B MPAKTHYECKOH eITeTbHOCTH U MOBCETHEBHOM KU3HM IS
e 5e30MacHOro OOpaIlIeHNUs C BEIECTBAMU M MaTepUallaMHy;
® DKOJIOTUYECKU IPaMOTHOT'O MTOBEJICHUS B OKPYIKaIOILEH cpee;

® OLICHKH BJIMSIHUS XMMUYECKOTO 3arpsi3HEHMS OKPYKAIOLEH Cpeibl HA OPraHU3M 4YEI0BEKA;
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L] KpI/ITI/I‘IeCKOﬁ OLICHKHU I/IH(I)OpMaI_II/II/I 0 BCHICCTBAX, UCIIOJIb3YyCMBIX B 6BITy;
® [IPUT'OTOBJICHUS PACTBOPOB 3aJaHHOM KOHIOCHTpPAIUH.

Hepeqeﬂb yqeﬁﬂo — METOANYECKOro 00ecneYeHus

1) Astopckas mporpamma O.C.I'abpuersina, cootBercTByomias Oenepanbaomy ['ocyaapcTBeHHOMY 00pa30BaTeIbHOMY CTaHIAPTy OCHOBHOTO
o0rmiero oOpa3oBaHus U AONyIIeHHas MUHUCTEPCTBOM 00pazoBaHus U Hayku Poccuiickoit deneparim

2) O.C.I'abpuensH, U.I'.OctpoymoB, A.K.Axnebunnn, Xumusi. BBoausiii kype 7 kiace, Mocksa: [Ipoda, 2014. — 160 c.

3) PaGouast Terpanp k yueOHOMY nocoouto O.C.I'abpuensna, U.I.Octpoymosa, A. K. AxneOunnna, Xumus. BBomuslil kype 7 kiace, Mocksa:
Hpoda, 2014. - 107 c.

4) Taopuensu O.C., [llunapesa I', A. Metoandeckoe nmocooue k mpornenestuueckomy kypey O.C.T'abpuensaa, U.I.Octpoymosa, A. K. AxieOuHmHa
«Xumus. BBonuslii kypc. 7 kinace», M: Ilpoda, 2007. — 205 c.

5) .I'abpuensu O. C., OctpoymoB U. I'. HacronbHas kaura yuurens. Xumus. 9 ki1.: Metoandeckoe nocooue. — M.: JIpoda, 2010r

6) T'aopuensa O. C., Bockoboiinukosa H. 1. Xumust B Tectax, 3afadax, ymnpaxkHeHHsx. 8— 9 ki. — M.: JIpoda, 2009r.

7) XKypnanbl «XuUMHS B IIKOJIE»

HatypasibHble 00beKThI: KOJUICKIMH MUHEPAJIOB ¥ TOPHBIX MTOPO/I, METAIIJIOB U CIIJIABOB, MHHEPAJIBHBIX y100pEHUH, IIIACTMACC, KAY4IyKOB,
BOJIOKOH.

XuMH4YecKHe PeakTHUBbI, XUMHYECKas J1a00paToOpHas mocyaa, annapaTsl 1 NpudopbI

Mopenu KpUCTAIITMYECKUX PEImETOK anMasa, rpadura, cepsl, hochopa, okcuaa yriepona(ly), moBapeHHOU comnM, JIbJa, Homa, Kejesa, MEIH,
Marausi, HaOOpbl MOJIETIC AaTOMOB JIJIsl COCTABJICHUS IAPOCTEPKHEBBIX MOJIEIICH MOJICKYI.

YueOHbIE MOCOONS HA TEYATHOMH OCHOBE

B mpormecce oOydeHus: XMMUU HUCIOJIB3YIOTCSA CIACAYIOIIME TAOIUIBI IMOCTOSHHOTO JKcroHupoBaHus: «lleprmomnueckas cucTteMa XHMHYECKUX
sanemenToB J.U. MenneneeBay, «Tabnuiia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUHN U COJEH», « DMEKTPOXUMUUECKHN P HATIPSKEHUI METaJIOB.
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Cnucok JuTepaTypsl (OCHOBHOW M JOTIOJTHHTEIHHO)

1. Tabpuensan O.C., PynoB H.H., TonkynoB B.J. Xumuueckuii skcriepuMenT B mkodie. 8 kiace. — M.: Jlpoda, 2005.
2. Taopuensa O.C., Bockoboitaukosa H.IT. Xumus B Tecrax, 3ajauax, ynpaxaeHusx. 8 — 9 k. — M.: llpoda, 2005.
3. bonner b., Kun JI. Xumus 6e3 naboparopun. YBiekarenbHble onbIThl U pa3siedeHus. M.: ACT Actpens, 2008. — 127 c.

Jlutepatypa, peKOMEHIOBAHHAS JJIs yHAIIUXCS:

1. Casuna JI.A.  mo3naro mup. M.: ACT, 1998. — 448 c.
2. Maneimkuna B. 3anumarensHas xumusi. Heckyunsnii yaeonuk. — Cankrt-IlerepOypr: Tpuon, 1998.

3. Xwumunueckue VHTEpHET-pecypchl (XUMUs TS MIKOJILHUKOB)
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