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IHOACHUTEJIBHASA 3AITMCKA

PabGouas mporpamma mpemmera «Xumus» s 8 kimacca Ha 2023/2024 ydeOHBIN TOJ
coctaBieHa B cooTBeTcTBHH ¢ TpeboBanusiMu POOIl ocHoBHOro obmero obpa3zoBaHus, Ha
OCHOBAaHMU CJIEIYIOIIMX HOPMATUBHO-TIPABOBBIX JOKYMEHTOB:

1. denepanbHblii rocynapcTBEHHBIH 00pa30BaTENbHBIA CTAaHIAPT OCHOBHOTO OOIIETO
oOpa3oBaHMs, YTBEpXKIACHHBIN MpukazoM MuHucTepcTBa MpocBemeHus: Poccuiickoit deneparum
o1 31.05.2021 Ne 287.

2. ®DepnepanbHas oOpa3oBaTeNbHas MpOrpaMMa OCHOBHOIO o00miero oOpazoBaHus,
YTBEp)KJICHHass  Npuka3oM  MuHHCTEepcTBa  mpocBemieHusi  Poccuiickoii  Denepanuu
ot 16.11.2022 Ne 993.

3. OcHoBHas oOpasoBarelibHas IMporpaMMa OCHOBHOro oOmiero ob6pazoBanus MKOY
«Manunosckas OOy, yTBepxkaeHHas  npukazoMm MKOVY  «MamunoBckas ~ OOILL»
ot 28.04.2023 Ne 31.

4. Tlonoxenne «O mopsinke pa3paboTku pabodeld TporpaMMbl y4eOHOTO IPEaMeTa,
yueOHOro Kypca (B TOM 4YHCIE Kypca BHEYPOYHOH JEATENBHOCTH), YYEOHOTO MOIYJIs,
paccMOTpeHHOe W TpuHsATOe Ha memarorudeckom coere MKOY «Mamunosckas OOILLy,
[Ipotokon Ne 3 ot 27.12.2022 1.

5. MeToauueckie  pEeKOMEHIAIMM  I[IEHTpa  MPOCBETUTENbCKUX  WHUIUATHB
MunucrepctBa npocBemieHus Poccmiickoit  ®enepanuu  (mucbMo  MwunHnpocBemeHust PO
ot 25.11.2022 Ne TB-2610/02.



enmu m 3agaun oOydeHuss B § KJlacce COOTBETCTBYIOT ILIENSAM M 3ajadaM OOydeHHs I10
IpeaMeTy, onpenensieMbM (eaepaibHOM OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMON OCHOBHOTO
o0miero oOpa3oBaHHsd W NPUMEPHBIM IporpaMMaM, a TakKe LeNsIM U 3aJadaM, yKa3aHHbIM B
aBTOPCKOM @porpamMme, M HE MPOTHBOpEYaT LENsIM M 33JadaM peaju3alud OCHOBHOM
o0pasoBartesbHON ITporpaMMbl OCHOBHOTO 0011ero oopazoBanus MKOY «Manunosckass OOILL.

Jlnst peanuzanuu pabouyeld mporpamMMsbl 1Mo ydeOHOMY TpeaMeTy «Xumus» aia 8-9 kimacca
UCIOJIb3YETCs CIeAYIOIUN y4eOHO-METOANYECKUA KOMILICKT:

1. H.H. I'apa. Xumus. Paboune nporpammel. 8 - 9 kmacchl.

2. I'.E. Pym3utuc, ®.I'. ®enpaman. Xumusl. 8 kiacc. YueOHHUK.

3. H.H. TI'apa, H.W. I'aGpyceBa. Xumus. 3a1a4yHuK C «IIOMOIIHUKOM». 8 - 9
KJIaCCHI.

4, A.M. Panenkuii. Xumust. Jlugaktnaeckuit Mmarepuai.§ - 9 kimacchl.

5. H.N. I'abpycea. Xumus. Pabouas terpaap. 8 kiacc.

6. H.W. TabpyceBa. Xumusa. Terpaap i 11a0OpaTOPHBIX OIBITOB H
MPAaKTUYECKUX paboT.8 KIacc.

7. H.H. I'apa. Xumus. Ypoku B 8 kiacce.

JlanHble y4yeOHUKN BKIIOUYEHBI B DenepaibHbli epeyeHb y4eOHUKOB, pEKOMEHIOBAaHHBIX K
WCIOJIb30BAHUIO TIPU PeaU3allii UMEIOIINX FOCYAapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTEIbHbBIX
MporpaMM HAYajJbHOrO OOIIEro, OCHOBHOTO OOMIero, cpemHero obmero oOpa3oBaHwUs,
YTBEPKJICHHOT0 npuka3zoM Munnpocsemenust PO ot 28.12.2019 Ne345

OT1au4Me 0T aBTOPCKOIi MPOrpaMMbI:

1. W3 pesepBHOrOo BpeMEHH ISl  YCICHNIHOCTH  WHAMBUIYAIBHOH  ydueOHO-
MO3HABATEIBHON JEATENIbHOCTH Yy4YallluXcsi B & Kiacce JOMOJHHUTENIbHO BBIJECICHBI 4Yachl Ha
uzydyenue paszgena 1 — 24 (ypok Ne 21 «llepBoHayasibHble XUMUYECKHE MOHATHS (KOPpEKLUUsS U
yayduieHue ©u pesynbrara), ypok Ne 47 «Xumudeckue cBoicTBa Kuciaor»). CoBpemMeHHas
(hopMyJIMPOBKA TIEPUOTUUYECKOTO 3aKOHA).

2. B paOodyeii mnporpamme 3HAKOM ¥ OTMEYEHBbI [EMOHCTPALMOHHbIC W
JadopaTopHbie ONBIThI, NPAaKTHYeCKHe padoThl, peaju3yeMblie ¢ MOMOIIbI 000py10BaHus,
NMOJY4eHHOI0 B paMKax o0pa3oBaTelbHOH INPOrpaMMbl  €CTECTBEHHOHAYYHOH H
TeXHOJIOTH4eCKoil HanpaBjaeHHOCTH «Touka pocTa».



Pabouas nporpamMmMa 1o XuMuu it 00yJaronmxcs 8 K1accoB cocTaBieHa Ha ocHoBe TpeboBaHmii K
pe3yabTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOI MPorpaMMBbl OCHOBHOTO 00111ero 00pa3oBaHus,
npeacTaBieHHbIX B DenepanbHO OCHOBHON 00pa3oBaTeIbHOM MporpaMmMe OCHOBHOTO OOIIETo
o0pa3zoBaHUsl, C yUETOM pacnpeAeaEHHbIX 0 Ki1accaM MPOBEPsSEMBIX TPEOOBAHUHN K pe3yIbTaTaM OCBOCHHS
OCHOBHOI 00pa3oBaTeIbHOI PorpaMMbl OCHOBHOT'O 0011er0 00pa30BaHuUs U 3JIEMEHTOB COZEp KaHu,
IIPEJCTABICHHBIX B Y HUBEPCAIbHOM KOAU(UKATOpE 10 XMMHUH, a TAK)Ke Ha 0cHOBe [IpumepHOi mporpaMmsl
BOCTIUTaHMsI 00YUYaIOMIKXCS IIPH MOJyYEHUH OCHOBHOTO 00111er0 00pa3oBanus U ¢ yuérom Konnenmuun
MpernoiaBaHus yueOHOTo npenMeTa « XuMusi» B 00pa3oBaTeNIbHBIX Opranu3anuix Poccuiickoit
®enepanuy, pealin3yolUX OCHOBHBIE 0011e00pazoBaTeabHble Tporpammsl (yTB. Pemennem Kosiernn
Munnpocsenienust Poccuu, nmporokosn ot 03.12.2019 N I1K-48H).

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O IIPEIMETA «XUMMWS»

Bxnan yuebHoro npenmMera «XuMus» B TIOCTHKEHUE 1I€JIell OCHOBHOTO 00111ero o0pa3zoBaHus 00yCIIOBIIEH
BO MHOT'OM 3Ha4€HHEM XMMHYECKON HAyKH B MO3HAHUM 3aKOHOB IPHPOBI, B PA3BUTHH MPOU3BOAUTEIBHBIX
cHJI 00IIECTBA U CO3/1aHMH HOBOM 0a3bl MaTepHAIbHOU KYJIbTYPHI.

XUMHS KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK pacipoCcTpaHuia CBOE BIHMsHUE HA BCe 00JIaCTH
YeJI0BEUYECKOI0 CYIIECTBOBAHUS, 33/1aJla HOBOE BUICHHUE MUPA, CTalla HEOThEMJIEMbIM KOMIIOHEHTOM
MHUPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM KH3HU OOIIECTBA: 3HAHUE XUMUU CITY)KUT OCHOBOM JIJIst
(hopMUPOBaHHSI MUPOBO33PECHHUS YSIIOBEKA, €0 MPEACTABICHUH O MAaTEPUATFHOM SIMHCTBE MHPA; BAXKHYIO
poiib urparoT GopMUpyeMbIe XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPALICHUSIX SHEPTUU U 00 SBOJIOIIH
BEIIECTB B MPUPO/IC; COBPEMEHHAsI XMMUS HalpaBlieHa HA pPellleHue TI00albHbIX MPOOIeM YCTOHYHUBOTO
Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, IHEPTreTUUECKOM, MUIIIEBOM U IKOJIOTMYECKOM 0€30M1acHOCTH, MpodieM
3JIpaBOOXPaHEHMUSL.

B YCJI0OBUAX BO3pACTAIOIICTO 3HAYCHUA XUMUHA B J KU3HU O6IJ.I€CTB8. CYIICCTBCHHO ITOBBICUJIACH POJIb
XHUMHUYCCKOI'O O6p830BaHI/I$L B nimane comuanuzanyy OHO SBISETCS OJHUM M3 y'CJ'IOBI/Iﬁ (I)OpMI/IpOBaHI/IH
HHTCJUICKTA JIMYHOCTH U TAPMOHUYHOTO eé pa3BUTHA.

CoBpEeMEHHOMY YeJIOBEKY XMMUYECKHE 3HAHUSI HEOOXOAUMBI JUTsl PUOOPETEHUs OOIIEKYIBTYPHOTO
YPOBHSI, IO3BOJIAIOIIETO YBEPEHHO TPYAUTHCS B COIIMYME U OTBETCTBEHHO Y4aCTBOBATh B MHOTOOOpa3HOM
KU3HU OOIIECTBA, JJI1 OCO3HAHUS BaKHOCTH Pa3yMHOI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U 3710POBbIO
JIPYTHUX, K OKPY>KAIOIIEH MPUPOTHOMN Cpelie, sk TPaMOTHOTO TOBEICHHUS PU UCTIOJIb30BAHUH PA3TMUHBIX
MaTepuaioB U XUMHYECKHX BEIIECTB B IOBCEIHEBHOM JKU3HMU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM LIKOJIE SIBSIETCSI 0Q30BBIM 110 OTHOILIEHHUIO K CHUCTEME O0IIIEero
XUMHUYEcKoro oopasoBanus. [103ToMy Ha COOTBETCTBYIOIIEM €EMY YPOBHE OHO pealu3yeT NpUcyIiue oonemy
XUMHUYECKOMY 00pa30BaHMIO KIIFOUEBbIE IEHHOCTH, KOTOPBIE OTPAXKatOT TOCYAapCTBEHHbIE, O0IECTBEHHbIE U
WH/IMBUyaJIbHbIE TOTPEOHOCTH. DTUM ONpEIENAeTCs CYIIHOCTh 00IIel cTpaTeruu 00yueHusl, BOCTIUTAHUS U
pa3BUTHS 00YUAIOMIUXCS CPEICTBAMH YUEOHOTO MpeIMeTa «XUMHUS.

W3zyuenune npeamerta: 1) cnocoOCTBYeT peann3anuy BO3MOXKHOCTEH 115l caMOpa3BUTHS ¥ (POPMHUPOBAHHUS
KYJIbTYpPBI JINYHOCTH, €€ 00111el 1 (YHKIIMOHAIBHON TPaMOTHOCTH; 2) BHOCUT BKJIaJ B (hOpMHUpPOBaHHE
MBILUIEHHUS U TBOPUECKUX COCOOHOCTEH MOIPOCTKOB, HABBIKOB UX CAMOCTOSITEIBHON Y4eOHOM
JesTeTbHOCTH, SKCIIEPUMEHTAIIBHBIX U UCCIIE0BATENIbCKUX YMEHUH, HEOOXOIMMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B TPOPECCUOHATIBHOM IEeATENFHOCTH; 3) 3HAKOMHT CO CHEIM(PUKON HAyYHOTO MBILIUICHUS,
3aKJIaJpIBAET OCHOBBI LIEJIOCTHOTO B3IJIsAa HA €IMHCTBO MIPUPOABI U YEIIOBEKA, ABJISETCS OTBETCTBEHHBIM



3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW ITPAMOTHOCTH MOJPOCTKOB; 4) cIOCOOCTBYET
(bopMHPOBAHHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K UCIOBEKY,
BHOCHUT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE IIKOJIbHUKOB.

Ha3BaHHble HanpaBieHUs B 00y4eHUH XMMUU 00eCIIeYnBatOTCs Crielu(UKON collepKaHus IpeMeTa,
KOTOpLIﬁ ABJIACTCA MEAArOrnuCCKU aaliTUPOBAHHBIM OTPa)XCHUCM 0a3zoBoi HAayKH XMMHHU Ha OHpeI[eJIéHHOM
Jrane e€ pa3BUTHUA.

Kypc xumun 0CHOBHOH IIIKOJIBI OPHEHTUPOBAH HAa OCBOSCHHE 00yYAIOIIMMHUCS OCHOB HEOPTaHUYECKOM
XMMHUU ¥ HEKOTOPBIX TOHATHH U CBEJICHHUI 00 OTAECTBHBIX 00BEKTaX OPraHMUECKOW XHUMUH.

CrpykTypa conepxanus npeamera chopMUpOBaHa HA OCHOBE CUCTEMHOTO IOAX0/a K €r0 N3yYECHHUIO.
ConeprkaHue CKJIabIBa€TCs U3 CUCTEMBbI IIOHATHI O XMMUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBbI TOHATUI
0 XMMHYecKoH peakiuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OpraHM30BaHbl 10 IPUHIUITY [10CJIEA0BATENIBHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUM PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHMS KaK OCHOBBI BCErO €CTeCTBO3HaHus, ypoBHs [lepnoanueckoro 3akona [l. M. MenaeneeBa kak
OCHOBHOTI'O 3aKOHA XMMHH, YUYEHHSI O CTPOCHUU aTOMa U XMMUYECKOH CBSI3H, IPEJCTaBICHUNA 00
JIEKTPOIUTUYECKOM TUCCOLMALINY BEILIECTB B pacTBOpax. TeopeTnueckue 3HaHUs pacCMaTpUBAOTCS Ha
OCHOBE 3MIMPUYECKH MOITYUEHHBIX U OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCA [TOCJIEA0BATEIBHO OT OAHOIO
YPOBHS K JIPyrOMY, BBIIOIHSS (QYHKIIMHU OOBSICHEHUS U IPOrHO3UPOBAHMSI CBOMCTB, CTPOEHUS U
BO3MOKHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MTOJyYSHHSI H3Y4aeMbIX BELIECTB.

Takast opranu3anus coaepkKaHus Kypca CliocOOCTBYET MPEICTABICHUIO XUMHUYECKOM COCTaBIIsIOIIEH
Hay4YHOH KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHON NMpHUPOoJibl. TeM caMbIM 00ecreqnBaeTCsl BO3MOXKHOCTb
(dbopmMHpoBaHUs y 00Y4arOLUXCSl [IEHHOCTHOTO OTHOILIEHHSI K HAYYHOMY 3HAaHMIO U METOJIaM IT03HaHUS B
Hayke. Ba)kHO Takke 3aMeTUTh, YTO OCBOCHUE COZEP KaHUs Kypca IPOUCXOUT C IIPUBJICUEHUEM 3HAHUH U3
paHee U3y4eHHbIX KypcoB: «OKkpyxaromuil Mup», «buonorus. 5S—7 kinaccel» 1 «DPu3uka. 7 Kjacc.

HEJN U3YYEHUSA YYEBHOI'O ITIPEIMETA «XUMMUSD»

K HanpaBneHuto nepBoCTENneHHON 3HAYMMOCTH MPHU peain3aliuu o0pa3oBaTeIbHbIX (DYHKIIMH MpeaMeTa
«XUMHUS» TPATUITMOHHO OTHOCAT (POPMUPOBAHKE 3HAHUN OCHOB XMMHUYECKOM HayKH KaK 00JIacTu
COBPEMEHHOT'0 €CTECTBO3HAHUSA, IPAKTUUECKOMN JIEATEIBHOCTH YEI0BEKA U KaK OJHOTO U3 KOMITOHEHTOB
MHUPOBOH KyIbTYpHhI. 3a/1aya MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUHN —
BOKHEUINX (AKTOB, MOHATHN, 3aKOHOB U TEOPETHUECKHUX MOJOKEHUM, TOCTYITHBIX 0000IIEHUN
MHPOBO33PEHUECKOI0 XapaKTepa, si3blka HAyKH, 3HAHUM O HAYYHBIX METOAAX U3YUEHUs BEIIECTB U
XUMHUYECKHUX PEaKIIHii, a Takke B GOPMHUPOBAHUH U PA3BUTUU YMEHUH U CIOCOOOB JIEATEIHHOCTH,
CBSI3aHHBIX C IJTAHUPOBAHUEM, HAOIIOICHUEM U TIPOBEJCHHEM XMMHUECKOT0 KCIIEpUMEHTa, COOI0ICHIEM
MpaBWII 0€30MacHOTO OOPAIEHUS C BEIIECTBAMHU B TIOBCETHEBHOM JKHU3HH.

Hapsny ¢ aTum 1ienu n3ydeHust npeaMera B IporpaMMe YTOYHEHBI M CKOPPEKTHUPOBAaHBI C Y4ETOM HOBBIX
MIPUOPHUTETOB B CUCTEME OCHOBHOT'O 00111eT0 00pazoBanus. CerogHsi B 00pa3oBaHUM 0CO00 3HAUUMOM
MPU3HAETCS HAMIPaBJICHHOCTh O0YYEeHHsI Ha pa3BUTHE U CaMOPa3BUTHE JIMYHOCTH, (popMHUpoBaHHe €€
WHTEJUICKTa U 001Iel KynbTyphl. OOyd4eHHEe YMEHUIO YUYUTHCS U MPOJIOJKATH CBOE 00pa3oBaHue
CaMOCTOSITENTbHO CTAHOBUTCS OJJHOW U3 BAKHEHIINX QYHKIMHA yueOHBIX MPEAMETOB.

B cBsi3u ¢ 3TUM npU M3YYEHHUH MPEMETa B OCHOBHOM IIKOJIE JOMUHUPYIOIEE 3HaUeHHE TPUOOPENH TaKue
LEJIH, KaK:

(dbopMHpOBaHNE UHTEIUIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caMO0Opa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITETbHOMY MPUHSATHIO PEIICHHH, CIOCOOHON aanTupoBaThCs K OBICTPO MEHSIIOIIUMCS YCIOBUSAM
KU3HH;

HaIpaBJIEHHOCTh 00YUYEHUS Ha CHCTEMAaTUYEeCKOe MPUOOIIEHHE yJaIluXCs K CAMOCTOATEILHOM



MO3HABATEIBHON IeATETHbHOCTH, HAYYHBIM METOJIaM MO3HAHUS, (POPMHUPYIOIUM MOTUBAIUIO U PA3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

obecrneveHne yCaoBHiA, CIOCOOCTBYIONINX MPHOOPETEHUIO 00YyUAIONTUMHUCS OIBITA Pa3HOOOPA3HOM
JeSITeIbHOCTH, TIO3HAHKSI M CAMOITO3HAHMS, KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHITHH ), IMEIOIIIMX
YHUBEPCATHHOE 3HAUCHUE JIJIS PA3IUIHBIX BHJIOB JICATEIHLHOCTH;

dbopMupOBaHUE YMEHUN OOBSICHATH U OLICHUBATH SIBJICHHS OKPYXKAIOIIETO MUPA HA OCHOBAHUY 3HAHHUH U
OTIBITA, TTOJIYYCHHBIX IPHU U3YICHUU XVMHH;

dbopMupoBaHUEe y 00YUAOIIUXCS TYMAHUCTUYECKUX OTHOIICHUH, TOHUMAHHUSI IICHHOCTH XUMUYECKIX
3HAHUU JJIs1 BRIPAOOTKH YKOJIOTUYECKH IIEJIECO00Pa3HOT0 TIOBEICHUS B OBITY U TPYAOBOH JIEATEIHHOCTH B
LEJIAX COXPAHEHUS CBOETO 37I0POBBS 1 OKPY’KAIOLIeH MPUPOJHON CPE/IbI;

pa3BUTHE MOTHUBALIUH K OOYUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHHSI 00IIIEUEIIOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOMIIS U HAITPABICHHOCTH
JanbHeHIero ooy4eHus.



COJAEP)KAHUE YYEBHOI'O IPEJIMETA

IlepBoHauyaJbHbIEe XUMUYECKUE MOHATHSA

[Ipenmer xumuu. Poias XuMuM B )KU3HM YelioBeKa. Tena u BemecTBa. PU3nyeckue CBOMCTBA BEIIECTB.
ArperatHoe coctosiHue BetecTB. [loHsATHE 0 METOJaX MMO3HAHUS B XUMHUH. XHUMHUSI B CUCTEME HayK. YucTbie
BemiecTBa u cMecu. CriocoObl pa3ieieHus] CMECeH.

ATOMBI U MOJIEKYJIBI. XUMHUECKHE 3JIEMEHThI. CUMBOJIBI XUMUYECKUX 2J1EMEHTOB. [IpocThie U clioKHbIE
BelIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas popmyia. BaneHTHOCTh aTOMOB XUMHUUYECKUX JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemiecTB. OTHOCHTENIBbHAS aTOMHas Macca. OTHOCHUTENbHAs MOJIEKYIsgpHas Macca. MaccoBas 10Jis
XMMHUYECKOI'0 3JIEMEHTA B COEIUHEHNN.

du3nuecKue 1 XUMUYECKUE SBJICHUS. XUMHUUECKasi peakius 1 €€ MPU3HAKU. 3aKOH COXPAaHEHUS MaCChl
BelIecTB. XUMUYecKue ypaBHeHus. Kiiaccuuxanys XuMUYeCKUX peakuii (CoeAnHEHMs, Pa3JIOKEHHs,
3aMelIeHus, OOMeHa).

XVUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMHUECKOH MOCY/10i1, ¢ MpaBUiiaMu pabOTHI B 1aOOPaTOPUH U
npuéMaMu 00palieHus ¢ J1abopaTOpHBIM 000PYAOBaHUEM; U3YYEHHE U ONHcaHue GU3MUECKUX CBONUCTB
00pa3IoB HEOPTraHWYECKUX BEUIeCTB; HaOMroieHue (u3nIecKuX (TUTaBICHHE BOCKA, TassHUE JIbJIa, PACTUPAHUE
caxapa B CTYyIIKE, KHIIEHUE U KOHJEHCAlLlHs BOJbl) U XUMUYECKUX (TOpEHUE CBEUH, IPOKaIMBaHUE METHOU
MIPOBOJIOKH, B3aMMOJICHCTBHE MeJia C KHCIIOTOM) sIBJICHU, HAOIOIeHHE U OMKMCAaHNe TPU3HAKOB MPOTEKAHUS
XUMHAYECKHX peakiuii (pa3oxKeHne caxapa, B3aUMOICHCTBUE CEPHOI KHCIOTHI C XJIOPHIOM Oapus,
paznoxxenue rugpokcuaa meau(ll) mpu narpeBanuu, B3auMoieicTBHE xKeme3a ¢ pactBopom cosid Meau(1l));
M3Y4YEeHHE CIIOCOOOB pa3zesieHus: cMecei (C MOMOIIbI0 MarHuTa, GUIbLTPOBaHUE, BhIIAPUBAHUE,
TUCTUILISIHS, XpoMaTorpadusi), IpOBEICHUE OUYNCTKU TIOBAPEHHON COJIM; HAOIIOACHNE U OTIMCAHKE
PE3yJIbTaTOB MPOBENIEHUS OIBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS MAaCChl; CO3JaHIE MOIeei
MOJIEKYJI (IIIapOCTEPHKHEBBIX ).

BaskHejinue npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

Bo3ayx — cmech razoB. CocrtaB Bo3ayxa. Kuciaopoa — aneMeHT u mipoctoe BemiecTBo. Haxoxaenue
KHCIIOpO/ia B IpHUpoie, GPU3NYECKUEe U XUMHUYECKHe CBOICTBa (peakiuu ropenus). Oxcuasl. [Ipumenenue
kucnopoaa. CrocoObl MOTyYeHHs KUCIOPOAa B JIa0OpaTOPUU U IPOMBIIUIEHHOCTH. KpyroBopoT kucioposa B
npupoae. O30H — amoTponHas Moau(pUKALKI KUCIOPO/Ia.

TennoBoil 3¢ (hexkT XUMUUECKOH peakuy, TEePMOXUMUYECKHE YPaBHEHHUS, 3K30- U SHIAOTEPMUUECKUE
peakuu. TommuBo: yroias U MeTaH. 3arps3HEHNE BO3yXa, YCUIEHNE TAPHUKOBOTO dQdeKTa, pa3pylIeHHe
030HOBOT'O CIIOA.

Bomopon — sneMeHT u ipocToe BemiecTBo. Haxoxxnenne Boioposa B mpupoe, GU3n4ecKne 1 XUMHIECKIE
CBOICTBa, MPUMEHEHUE, CIOCOObI nmoxydeHus. Kucnorsl u comnu.

KonuuecTBo BemiectBa. Moinb. MossipHas macca. 3akoH ABorajipo. MossipHbIil 00b€M ra3oB. Pacuérel no
XUMHNYCCKUM YPABHCHUSAM.

®dusnueckue cBoiCTBa BoAbL. Bona kak pactsoputens. PactBopbl. HachllieHHBIE 1 HEHACBIILEHHBIE
pacTBOpbL. PacTBOpUMOCTS BewiecTs B Boje. MaccoBas 101 BELIECTBA B pacTBOpe. XUMUYECKHUE CBOKMCTBA
BozAbl. OcHOBaHus. Poiib pacTBOPOB B IPUPOJIE U B )KU3HU UesloBeKa. KpyroBopot BoabI B IPUPO/IE.
3arpsi3sHEeHUE NPUPOAHBIX BOA. OXpaHa M OYUCTKA PUPOJHBIX BO.

Knaccudukanust Heoprannueckux coequnennii. Oxcunpl. Kinaccudukaims okCHIOB: coIe00pa3yromme

(ocHOBHEBIE, KUCIIOTHBIE, aM(pOTEepHBIE) U HecosieoOpa3yroniue. HoMeHkmatypa okcumoB (MeXIyHapOIHAS U
TpuBHANIbHAS ). PU3HUECKUE U XUMUUECKHE CBOMCTBA OKCUAOB. [lonyueHne okcuioB.

OcnoBanus. Kinaccugukaryst ocCHOBaHHIA: IENOYM U HEpACTBOPUMbIe ocHOBaHMA. HomenkiaTypa
OCHOBaHMH (MEXIyHapOIHAs U TpUBUAIbHAs). DU3ndyeckue U XMMUIECKHUE CBONCTBA OCHOBAHUH.



[Tonyuenue OCHOBaHMIA.

Kucnorsl. Knaccudukarms kucnor. HomeHkaTypa KUCIOT (MEXIyHapOAHAs U TPUBHAIIBHAS).
DuU3NYECKUE U XUMUYECKHUE CBOMCTBA KUCIOT. P akruBHocTn MetaiuioB H. H. bekerosa. Ilonyuenune
KHCJIOT.

Comu. Homenknarypa coseit (MexayHapoHasi ¥ TpuBHaIbHas ). OU3MYECKUE M XUMUYECKHE CBOMCTBA
couieit. [lonmyuenue conen.

I'enernueckas cBs3b MEX/1y KJIacCaMU HEOPTaHUYECKUX COECTUHEHUH.

XVMMHUYECKUH 3KCIIEPUMEHT: Ka4ECTBEHHOE OIIPENIEIICHUE COIEP>KaHUS KHCIOPO/ia B BO3yX€; MOJIyUEHHE,
coOupaHue, pacrio3HaBaHue U U3y4eHHe CBOMCTB KUCIOPO/1a; HAOII0IeHE B3aUMO/ICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHUSI BOBHUKHOBEHUS U MpPEKpalleHus ropeHus (1moxkapa); 03HakoMJIEHUE ¢ 00pa3iaMu
OKCHJIOB U OIKMCAaHUE UX CBOMCTB; MMOIy4YeHHUE, COOMpaHUe, PaCcllO3HAaBaHUE U U3yYEHHE CBONCTB BOIOPOAA
(ropenwue); BzanmoielicTBre Bojopoaa ¢ okcuaoM Meau(Il) (Bo3aMokHO HCTIONIb30BaHUE BUCOMATEPUATIOB);
HabIo/IeHne 00pa3IoB BELIECTB KOJINYECTBOM | MOJIb; Hccie10BaHUuE OCOOEHHOCTEN PACTBOPEHHMSI BELIECTB
C pa3NUYHON PaCTBOPUMOCTHIO; TPUTOTOBJIICHHE PACTBOPOB C OMpPeAeIEHHON MacCcOBOM oeit
pacTBOPEHHOTO BELIECTBA; B3aUMO/ICHCTBHE BOJIBI C METAJNIaMU (HaTpHEM U KallbliueM) (BO3MOXKHO
MCIOJIb30BaHUE BHIEOMATEPUAOB); ONpeAeICHUE PACTBOPOB KUCIIOT U IIEI0YEH ¢ MOMOIIBI0 HHIUKATOPOB;
UCCIIeIOBaHNe 00pa3lloB HEOPTaHUYECKUX BEILECTB PA3IMYHBIX KJIACCOB; HAOIIOIEHUE NU3MEHEHHS OKPACKU
WHMKATOPOB B PACTBOPAX KUCIIOT U ILIeNIoUel; n3ydyeHue B3aumozeiicteus okcuna meau(Il) ¢ pactsopom
CEpHOI KUCIIOTHI, KUCJIOT C METaJlIaMH, peaKlnii HeHTpaau3aluu; NoJy4yeHne HEPaCTBOPUMBIX OCHOBAHHIH,
BBITECHEHHE OJIHOTO METaJUIa JPYTUM U3 PacTBOpa COJIH; PEIICHHE HKCIIEPUMEHTAIbHBIX 3a7a4 110 TeEMe

«Baxnennme Ki1accsl HEOPraHUYECKUX COCTUHEHUIN.

Iepunoauyeckuii 3akon u [lepuoguyeckasi cucrema xuMudeckux jiemenToB . U. MenaeseeBa.
Crtpoenue aToMmoB. XuUMHu4ecKas cBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU

HepBBIG IIOIIBITKH KJ'[aCCI/I(l)I/IKaHI/II/I XUMHUYCCKUX DJICMCHTOB. HOHSITI/IG 0 rpynnax CXOIHBIX 3JICMCHTOB
(11e10YHbIE U IEIOYHO3EMENbHBIE METAJUIbI, FAJION€Hbl, UHEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pa3yroT
an)OTepHBIG OKCHUIOBI 1 FI/II[pOKCI/II[BI.

Ilepnoanueckuii 3akoH. Ilepuoauueckas cucrema xuMuueckux anemeHToB /. . Menneneesa.
Koportkonepuoanas u nimuHHonepuoHas popmsl [lepuonnyeckoit CuCTEMbI XUMUYECKUX 1EMEHTOB /1.
N. Menneneesa. [leproab!l u rpynbl. PU3HYECKUN CMBICI HOPSIAKOBOIO HOMEPA, HOMEPOB NIEPUOAA U
TPYIIIBI DJIEMEHTA.

Ctpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTonbl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX 000JI049€K
aToMoB nepBbix 20 xuMudeckux snemeHToB [lepuoanyeckoii cuctemsl [. M. MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 10 €ro nojokeHuto B [lepuoanueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PAINyCa aTOMOB XHUMHUYECKHUX 3JIEMEHTOB, METAIUNINYECKHUX U
HEMETAJUIMYECKUX CBOMCTB MO rpynmnam u nepuogam. 3nadenue [lepuognyeckoro 3akona u [leprnoanaeckoi
CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB JIUI Pa3BUTHUS HayKu U NpakTuku. /. 1. MenneneeB — y4€nslii u
IPaXXIaHUH.

Xumnueckas cBs3b. KoBasieHTHas (MOJIIpHAs M HEMOJISIpHAs) CBsI3b. DIEKTPOOTPULIATEIEHOCTh
XUMHUYECKUX IEMEHTOB. FIOHHasA CBA3b.

Crenenb okucnenus. OKMCIUTENBHO-BOCCTAHOBUTENBHBIE peaknu. IIpornieccs! oknuciaenus n
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

XYUMHUYECKUH 3KCIIEPUMEHT: U3yueHHe 00pa3lioB BEIIECTB METAJIJIOB U HEMETAJUIOB; B3aUMOJIeiCTBHE
TUAPOKCHIA IMHKA C paCTBOPAMU KHUCIIOT U LIEJI0YEH; TPOBEACHUE OIBITOB, MWILIIOCTPUPYIOIINX
IIPUMEPBI OKUCIUTEILHO-BOCCTAHOBUTENIBHBIX PEAKIINI (TOpEHNE, pEAKLIUU Pa3JIOKEHUs1, COEATUHEHN).

MexnpeaMeTHbIe CBSI3H
Peanuzanus MeXpeaMETHBIX CBSI3€H PU M3yYEHUH XUMUH B 8 Ki1acce OCYIIECTBISIETCS Yepes



HCITIOJIB30BaHHE KaK O6I_HI/IX €CTCCTBCHHO-HAYYHBIX HOHHTHﬁ, TaK U HOHHTHP'I, SABIAOIINXCA CUCTEMHBIMU I
OTACJIbHBIX NPCAMCETOB €CTCCTBCHHO-HAYYHOI'O ITUKJIA.

OO01Ire ecTeCTBEHHO-HAYYHbIE TTOHATHUS: HAYYHBIA (paKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIN3, CHHTE3,

KJ'IaCCI/I(l)I/IKaHI/Iﬂ, INCPUOAUIHOCTD, Ha6J'II-OI[eHI/Ie, OKCIICPUMEHT, MOACTIUPOBAHUEC, UBMCPEHUEC, MO CIIb,
SIBJICHHUC.

®dwusuka: MaTepusi, aTOM, JICKTPOH, IIPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIIbI, PaTHOAKTUBHOCTH,
MOJIEKYJIa, JJIEKTPHUUECKHUI 3apsi, BEMIECTBO, TENI0, 00bEM, arperaTHoe COCTOSIHUE BEILECTBa, a3,
(dbu3MUYeCKre BETMYNHBI, €AMHUIIBI H3MEPEHHUS, KOCMOC, TIAaHETHI, 3BE3/1b1, COIHIIE.

buonorus: ¢orocunres, Apixanue, ornocepa.

I'eorpadus: armocdepa, ruapochepa, MUHEPAJIbI, TOPHBIE TOPOIB, TIOJIE3HBIE HCKOIIAEMbIE, TOILIHBO,
BOJTHBIC PECYPCHI.



IIVTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

I/I3yquHe XHUMHH B 8 Ki1acce HaIpaBJICHO HA JOCTUXKCHUC 06y‘IaIOH_[I/IMI/IC$I JIMYHOCTHBIX, MCTAITPCAMCTHBIX
" NPpCAMETHEIX PE3YIbTAaTOB OCBOCHUSA yLIC6HOFO npeamMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMuyHOCTHBIE PE3YIbTATEI OCBOCHUSA IPpOIrpaMMbl OCHOBHOI'O 06I_HCFO 06p330BaHI/IH JOCTUI'alOTCs B X0/1€
O6y‘ieHI/I${ XHMHHU B €IUHCTBC yqe6H0171 H BOCIIUTATEIILHOM JCATCIIBHOCTH OpraHmauI/m B COOTBCTCTBHUH C
TpaIulMOHHbIMU pOCCHﬁCKHMH COOUOKYJIBTYPHBIMH U IYXOBHO-HPABCTBCHHBIMU HCHHOCTAMM, IIPUHATBIMHA
B 06I_HCCTB6 IIpaBrUjIaM1 1 HOpMaMU IMMOBEACHUS U CHOCO6CTBYIOT mponeccaM CaMOIlO3HaHusA, CaMOPa3BUTHUA
1 conuaan3aluun 06yqa}omnxc>1.

JIMYHOCTHBIE PE3yNbTATHI OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCIIC B YACTH:

IlaTproTHYecKOro BOCIMTAHUS

1) EHHOCTHOT'O OTHOIICHHUS K OTCUECTBEHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY M HAYYHOMY HACJICIHUIO,
MMOHMMAaHHUS 3HAYCHHS] XUMHYECKOU HAYKU B )KU3HU COBPEMEHHOTO OOIIIECTBA, CIOCOOHOCTH BJIAJIETh
JOCTOBEPHOH HH(OPMAIIHEH O TIEPEIOBBIX JOCTIKEHUSX U OTKPBITHIX MUPOBOM U OTEYCCTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPONCTBE MHpa M OOIIECTBA;

I'paxknaHckoro BOCIUTAHUS

2) Ipe/CTaBICHHs O COLMATIBHBIX HOPMaxX M MPAaBUIIaX MEKIMYHOCTHBIX OTHOIICHUH B KOJUICKTUBE,
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B 0OILIIECTBEHHO MOJIE3HOM, yUeOHO-HCCIe10BaTeIbCKON, TRBOPUECKON U
JPYTUX BUAAX AESITEIbHOCTU; TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM JIEATEIBHOCTH IPU BHIIOJHEHUH
yT-I€6HI>IX, IMMO3HAaBAaTCJIbHBIX 3aJ/ia4, BBIITOJHCHHUHU XUMHYCCKUX SKCIICPUMECHTOB, CO3JaHNN y‘Ie6HI>IX ITPOCKTOB,
CTpeMJICHHsI K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B Tpoliecce 3TON y4eOHOH AesaTeNbHOCTH; TOTOBHOCTH
OLICHUBATb CBOE MOBEACHUE U MOCTYIIKA CBOUX TOBAPUILEH C ITO3UIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCIEICTBUM MOCTYIIKOB;

IeHHOCTH HAYYHOI0 IO3HAHUA

3) MHPOBO33PEHYECKUX MPEACTABICHHI O BELIECTBE M XUMUYECKOM PEaKIMu, COOTBETCTBYIOLINX
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIAIOIIMX OCHOBY JJIs IOHUMAaHHUS CYILIHOCTU Hay4YHOU
KapTUHBI MUPA; IPEACTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IPUPOAbI, B3aUMOCBSI35X
YeJI0BEKa C IMPUPOAHOU CPENOH, O POJIM XUMHUH B ITIO3HAHUM DTUX 3aKOHOMEPHOCTEH;

4) no3HaBaTeIbHBIX MOTHBOB, HAMIPABICHHBIX Ha MTOJTYYCHUE HOBBIX 3HAHHI 110 XUMUH, HEOOXOAUMBIX LIS
00BbsICHEHUS Ha0JII0JaeéMbIX IIPOLIECCOB U SIBIECHUM;

5) nmo3HaBaTenbHOM, MHPOPMAIIMOHHOW M YMTATEIBCKOM KYJIbTYpPhI, B TOM YHCIIC HABBIKOB
CaMOCTOSITENTbHON paboTHI ¢ y4eOHBIMU TEKCTAMH, CIIPAaBOYHOM JIUTEPATYPOil, JOCTYITHBIMH TEXHUYECKUMHU
cpeacTBaMu MH()OPMAITMOHHBIX TEXHOJIOTUH;

6) nHTEepeca K 00YyYSHHUIO U MTO3HAHHIO, JII0003HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHMIO, TPOSKTHOM U UCCIIEI0BATENbCKOM IEITENFHOCTH, K 0OCO3HAHHOMY BBIOOpY
HaNpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

DopMHPOBaHUSA KYJIbTYPbI 310POBbSI

7) OCO3HAaHHUA OHCHHOCTHU XU3HU, OTBETCTBECHHOT'O OTHOIICHHUA K CBOEMY 310POBBIO, YCTAHOBKH Ha
3J10pOBBI 00pa3 )KM3HU, OCO3HAHUS MOCIEICTBUN 1 HEMPUSITHUS BPEAHBIX IPUBBIYEK (YHIOTPEOICHUS
QJIKOTOJI5, HAPKOTHUKOB, KYPEHHsT), HEOOXOIUMOCTH COOJIIOICHHUS TTPaBUI 0€30MTaCHOCTH TIPH 0OpaIEHUH C
XUMHAYECKHMH BEIIECTBAMHU B OBITY M peajibHON JKU3HU;

TpyaoBoro BociuTaHus
8) uHTepeca K MPaKTUIECKOMY M3y4YEeHUIO MPOQECCHil U Tpy/a pa3inyHOro PO, YBAKCHUE K TPy U



pe3yjbTaTaM pr,Z[OBOI\/'I ACATCIIBHOCTH, B TOM YHUCJIC HAa OCHOBC NIPUMCHCHUSA MPCAMCTHBIX 3HAHUH 110 XHUMHHU,
OCO3HAHHOTO BHIOOPA MHINBUAYATLHOW TPAEKTOPUH MPOIOKEHHSI 00pa30BaHuUs C YUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEN; YCIICIITHOM
HpO(beCCHOHaHLHOﬁ ACATCIIBHOCTU U Pa3BUTUA HCO6XOI[I/IMBIX yMeHI/II;'I, TFOTOBHOCTH aalITUPOBATHCA B
npodeccCuOHaIBHOM cperie;

IKO0JIOTHIECKOro BOCITUTAHNUSA

9) 9KOJIOrMYECKH 1IEIeCO00pa3HOro OTHOMICHHS K MIPUPOJIC KaK HCTOYHHMKY KM3HH Ha 3eMile, OCHOBE €€
CYIIECTBOBAHMSI, MOHUMAHHUSI [ICHHOCTH 3JI0POBOTO M 0€30MacHOr0 00pa3a JKU3HH, OTBETCTBEHHOTO
OTHOIICHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3I0POBBIO, OCO3HAHMSI [ICHHOCTH COOJIOICHUS
npaBui1 6€30MacHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMH, & TAK)KE B CUTYAIHMAX, YIPOXKAIOITUX 37]0POBBIO
W SKU3HH JIIOJICH;

10) crtocoOHOCTH TPUMEHSTH 3HAHUS, TIOJyYaeMble IPU U3YUEHUU XUMHUH, IS PELICHHUS 3a/1a4, CBA3aHHBIX
C OKpYXKarloIen MPUPOTHOMN Cpe/Ioi, MOBBIIEHUS YPOBHS SKOJOTUUECKON KYJIbTYpPhI, OCOZHAHHS
r7100aIbHOTO XapakTepa 3KOJOrMUYSCKUX MPOOJIeM U MyTel UX PeLICHUs TOCPEACTBOM METOI0B Xumun; 11)
HKOJIOTMYECKOTO MBIIIUICHHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MIO3HABATENIbHON, KOMMYHUKATUBHOM U
COIIMAIBHON MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX pe3yabTaToOB BBIACISIOT 3HAUUMBIE 17151 JOPMUPOBAHUS MUPOBO33PEHHS
oOIIeHayYHbIE TOHATHUS (3aKOH, TEOPHS, IPUHIIMII, TUIIOTe3a, (JaKT, CUCTEMA, MTPOIECC, SKCIIEPUMEHT U Jp.),
KOTOPbIE UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX ITPeIMETax U MO3BOJISIOT HA OCHOBE 3HAHUH U3
3THUX MpeAMETOB (POPMUPOBATH MIPEICTABICHHUE O LIEJIOCTHOM HAyYHOI KapTUHE MUPA, U YHUBEPCAIbHbBIE
yueOHbIe JeiicTBUs (TI03HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIE ), KOTOPHIE 00€CIIEUnBAIOT
(dbopMHpOBaHKE TOTOBHOCTH K CAMOCTOSITEIbHOMY TNIAHUPOBAHUIO M OCYILECTBICHUIO YUeOHOM
JEATEIILHOCTH.

MeTaHpCHMeTHHe PE3YyIbTaTbl OCBOCHUA O6pa30BaTeJIBHOI>’I MporpaMmsal 110 XUMHHU OTPAKAKOT OBJIAJICHUC
YHUBCPCAJIbHBIMHU IMO3HABATCIIbHBIMU I[CI\/'ICTBI/ISIMI/I, B TOM YHCIJIC:

ba30BbIMM JIOTHYECKNMU JeliCTBUSIMHA

1) yMeHHeM HCIOIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHHUS PH OCBOCHUH 3HAHHIN: PACKPBIBATH CMBICIT
XUMHUYECKHUX TIOHATUH (BBIIENIATh UX XapaKTepHbIe MPU3HAKU, YCTAaHABIMBATH B3aUMOCBS3b C IPYTUMU
MOHATHUSIMH ), UCTIOIB30BaTh MOHATHS JIJIs1 00BSICHEHUS OTAENbHBIX ()aKTOB U SBJICHHI; BHIOMPATH OCHOBAHHS
Y KPUTEPUH IS KiIacCU(UKAIIMYA XUMUUYECKUX BEIIECTB M XUMUYECKHUX PEaKIIHii; yCTaHaBIMBAaTh TPUUYUHHO-
CIIEJICTBEHHBIE CBSI3H MEXKAY OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIyKTHBHbIE,
)IeJIyKTI/IBHI)Ie, 110 aHaJ'IOFI/II/I); J€JIaTh BBIBOJbI 1 3aKJIFOUCHU,

2) yMEHHEM TPUMEHSTH B TIPOIIECCE MO3HAHUS MOHSTUS (TIPEIMETHBIC U METAIIPEIMETHBIE),
CUMBOJIMYECKHUE (3HAKOBBIC) MOJIENIN, UCTIOIb3yeMble B XUMHUHU, TPEOOPA30BLIBAThH MIMPOKO PUMEHSIEMEIE B
XUMHH MOJEIBHBIC MTPEICTABICHIS — XUMUYECKUI 3HAK (CHMBOI 2JIEMEHTA), XUMHUecKas (hopMmyrna u
ypaBHEHHE XUMHUYECKOM peaKkui — MPU PEIIeHUU Y4eOHO-TI03HABATEBHBIX 3a71a4; C YU4ETOM ATHX
MOJIETIBbHBIX IPEACTABICHUIN BBISBIISITh U XapaKTEPU30BaTh CYLIECTBEHHBIE TPU3HAKH U3YYaEMbIX
00BEKTOB— XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH; BBISBIATH OOIIHE 3aKOHOMEPHOCTH, TPUYUHHO-
CJIIEZCTBEHHBIE CBS3U U MPOTUBOPEUMS B U3YyYAEMBIX ITPOLECCAX U ABJICHUSAX; MIPEJIaraTb KpUTEPUU JJIst
BBISIBJICHHSI 9TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUNIA; CAMOCTOSITENTFHO BEIOMPATH CIIOCO0 pelieHus yueOHOoU
3a/1a4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHMsI, BRHIOMpPATh HarbOoiee MOIXO SN ¢ y4ETOM

CaMOCTOATCIIbHO BbIACICHHBIX KpI/ITepI/IeB);

Ba3oBbIMHE HccIe10BaATEILCKHMHU JeHCTBUSIMHA



3) yMEeHHEM UCTIOJIb30BaTh MOCTABICHHBIC BOMPOCH! B KAYECTBE MHCTPYMEHTA MMO3HAHUS,  TAKXKE B
KauyecTBE OCHOBBI JIJIs1 JOPMUPOBAHUS TUIIOTE3BI IO IPOBEPKE MPABUIHLHOCTH BHICKA3bIBAEMBIX CYKICHUI;

4) mproOpeTeHre OMbITa MO MIAHUPOBAHUIO, OPTAHU3AIMH M IPOBEICHUIO YUCHHUYCCKUX IKCIICPHMEHTOB:
YMEHHUE Ha0JII0JaTh 32 X0JIOM IPOIIecca, CAMOCTOSATEIBHO TPOTHO3UPOBATD €0 PE3ybTaT, HOPMyIUpPOBATH
00001IeHNS U BBIBOJBI IO PE3YyJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIICOBAHUS, COCTABISATH OTUYET O
MIPOJIeJIaHHOM paboTe;

Paboroii ¢ nungopmanmei

5) yMeHueM BeIOMpATh, aHATU3UPOBATH U HHTEPIPETUPOBATH HH(POPMAITHIO PA3THYHBIX BUIOB M (HOPM
MIpeICTaBJICHHUS], [TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (HAyYHO-TIONYJISIpHAS IUTEpaTypa XUMUYECKOTO
coJiep>KaHusl, CIIPaBOYHbIE MOcoOus, pecypchl IHTepHeTa); KpUTHUECKH OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEJOCTOBEPHYIO HHPOPMAIHUIO;

6) yMeHHEeM PUMEHATh Pa3IUUHbIC METObI U 3aIPOCHI MPH MOUCKE U 0TOOpE HH(POPMAITUH U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX ISl BHIOJHEHUS y4eOHBIX U O3HABATeNbHBIX 3a]a4 Ompe-
NeNEHHOTO TUIIA; MPUOOPETEHHE OIbITa B 00JIaCTH UCTOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, OBJIa/IeHUE KYJIbTYpOil aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX TOUCKOBBIX CUCTEM;
CaMOCTOSITENTLHO BBIOMPATh ONTUMAJIBLHYIO (pOpMY TIpesicTaBiIeHHs] UHPOPMALIMK U WILTIOCTPUPOBATH
peliaeMble 3a/1a4i HECTIOKHBIMH CXEMaMHU, JuarpaMmmamu, IpyrumMu popmamu rpaduku 1 ux
KOMOHHAILIUSIMY;

7) yMEHHUEM KCIIOb30BaTh U AHATM3HUPOBATH B MPOIECCE YUEOHOMU U CCIIEI0BATEIbCKOM IEATEIbHOCTH
MH(OPMALIHIO O BIUSHUU TPOMBIIIICHHOCTH, CEJILCKOT0 X034HCTBA U TPAHCIIOPTa HAa COCTOSTHUE
OKpY’Karolllel MPUPOIHOMN Cpeabl;

YHuBepcaabHbIMH KOMMYHHKATHBHBIMH el CTBUSIMH

8) yMeHueM 3a/1aBaTh BOMIPOCHI (B XO/I€ AUAJIOTA W/WITH JUCKYCCUH) 110 CYIIECTBY 00CYXKIaeMOM TEMBI,
(bopMyIMpOBaTH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS MPEATIOKEHHOM 3a/1auu;

9) npuoOpeTeHre OMbITa MPE3CHTAIIMN PE3YIbTATOB BBHIIIOIHEHUS XUMHUYECKOTO IKCIIEPUMEHTA
(J1abopaTopHOTO OMBITa, TAO0OPATOPHOM PAOOTHI MO MCCIICTIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

10) 3auHTEpeCcOBaHHOCTh B COBMECTHOM CO CBEPCTHUKAMH MTO3HABATEIILHON H HCCIICI0BATEIBCKOI
JeSITeIbHOCTH IPU PEIIEHUN BO3HUKAIOIIMX MTPOOJIeM Ha OCHOBE y4ETa O0IMX HHTEPECOB U COTJIACOBAHUS
no3uuui (06cyxaeHns, 0OMeH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIMS COBMECTHBIX JeHCTBUI,
OIpeJieJIeHUue KPUTEPUEB 110 OL[EHKE KaueCcTBA BHIMOJIHEHHON paboTHI U 1p.);

YHuBepcanbHBIMHU PeryJassTHBHBIMH 1eHCTBUSMHU

11) yMEeHHEM CaMOCTOSITEIILHO ONPECISTh HEeIH JeITeIbHOCTH, IJIAHUPOBATh, OCYIECTBIISTH,
KOHTPOJIMPOBAThH U NMPU HEOOXOAMMOCTH KOPPEKTUPOBAThH CBOIO JIEATEIBHOCTD, BHIOMpATh Hauboee
3¢ deKTUBHBIE CTOCOOBI pelIeHns y4eOHBIX U MO3HABATENbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIATh WIIH
KOPPEKTHUPOBATh MPEITIOKEHHBIN aITOPUTM JIEUCTBUI MPH BBIITOJIHEHUH 33JaHUM C YYETOM MOJTYyYECHHUS
HOBBIX 3HaHHH 00 U3y4aeMbIX 0OBEKTaX — BEILIECTBAX U PEAKLUAX; OLIEHUBATh COOTBETCTBHUE MOJyYEHHOTO
pe3yJibTaTa 3asiBJICHHOM LIEJIH;

12) ymeHueM UCIoab30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MTPE/JIaraeMble B YCIIOBUH 3aJaHUI.

HNPEAMETHBIE PE3YJIBTATBI

B cocraBe npeaMeTHBIX pe3yabTaTOB [0 OCBOSHHUIO 0053aTeILHOTO CO/IeP)KaHUS, YCTAHOBJICHHOTO TaHHOM
MIpUMEpPHOI paboyeil mporpaMMoii, BBIJCNISIOT: OCBOCHHbBIE 00YUYaAIOUTMMUCS HaAY4YHbIE 3HAHUS, YMEHUS U
CIOCOOBI IEUCTBHH, crielMpUIECKUE ISl IPEIMETHON 007acTH «XUMHUS», BUBI ACITEIHBHOCTH 10
MOJTYYEHUIO HOBOTO 3HAHMUSI, €0 HHTEPIPETAIMH, TPEOOPaA30BaHUIO M MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U
HOBBIX CUTYaITUsX.



[IpenMeTHBIE pe3yabTaThl OTPaKatoT CHOPMUPOBAHHOCTh Y O0YUAIOMIMXCS CIETYIOIINUX YMEHUI:

1) packpvisams cmblci OCHOBHBIX XUMHUYCSCKHUX MOHATHIA: aTOM, MOJICKYJIa, XUMHUYECKHUH JIEMEHT, TIPOCTOE
BELIECTBO, CJI0)KHOE BEIIECTBO, CMECH (OJTHOPO/IHAS U HEOJHOPO/IHAA), BAJICHTHOCTb, OTHOCUTEIIbHAS
aTOMHas U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHASI Macca, MaccoBasi 10JIs
XHUMHYECKOT0 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00bEM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPHUIATETILHOCTD, CTEIIEHb OKUCIICHUS, XUMUUYECKas peakius, Kiaccuukalys peakuuid: peakiuu
COEIMHEHMS, pEaKLIUU Pa3IoKEHNUs, PEaKIIMM 3aMELLEHUS, peaKlIui 00MEHa, 3K30- U SHI0TEPMUYECKUE
peakuuu; TermioBoi 3 deKT peakuuu; SAPO aToma, IEKTPOHHBIN CI0H aToMa, aTOMHasi OpoUTalb, paanyc
aTOMa, XUMHUYECKas CB3b, [IOJIAPHAs U HEIOJIIpHAasi KOBAJICHTHAs CBSI3b, MOHHAS CBSA3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBasi 1015 BellecTBa (MPOIEHTHAsI KOHLIEHTPALIKs) B PaCTBOPE;

2) unnocmpuposams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX MOHSATHI (CM. 1. 1) U IPUMEHSITh 3TH MOHSATHS
IIPY OIIMCaHUM BELIECTB U UX IPEBPAILICHUN;

3) ucnonvzosames XUMUYECKYIO CUMBOJIMKY JUIsl COCTABJICHHsI ()OPMYJT BEIIIECTB U YPABHCHUH XMMUYECKUX
peaKiuii;

4) onpedensimb BaJIGHTHOCTh aTOMOB 3JIEMCHTOB B OMHAPHBIX COCAUHCHUAX; CTEIICHb OKHCIICHHSI
3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX; IPUHATIEKHOCTD BELLIECTB K ONPEAEIEHHOMY KJIACCY COEIMHEHUI 110
dbopMynaM; BUJ XUMUYECKON CBSI3U (KOBAJIGHTHAs M MOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

5) packpvisamo cmuica Tlepuoauueckoro 3akoHa [1. M. MeneneeBa: 1eMOHCTPUPOBATH TOHUMAHUE
MEePUOANYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX JIEMEHTOB OT UX nosoxenus B [lepuoaudeckoit
CUCTEME; 3aKOHOB COXPAHEHUsI MAaCChl BEILIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YUYEHHUS,
3aKOHa ABOTaJpo; OMKCHIBATh U XapaKTepu3oBaTh Tabanunyro ¢popmy [lepuonndeckoii cucTemMbl
XUMHUYECKUX JIEMEHTOB: Pa3IMyaTh MOHATHUS «IJIaBHAs noarpynna (A-rpynmna)» u «aobdounas noarpynna (b-
rpymma)», Majbie U O0JbIIne IepUoabl; COOTHOCUTH 0003HAUYECHHUS, KOTOPBhIE UMEIOTCS B TaOIHIE
«Ileprognyeckas cucteMa XUMHUYECKUX 351eMeHTOB Jl. 1. MeHieneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHS ATOMOB XMMHYECKHUX JIEMEHTOB (COCTaB U 3aps] sApa, 00Iee YUCIIO FIEKTPOHOB U
pacnpeziesieHue X M0 AIEKTPOHHBIM CIIOSIM);

6) kraccuguyuposames XUIMUYIECKUE DIICMEHTbI; HCOPTAaHUYECKUE BEIECTBA; XUMUIECCKUE PEAKIUH (T10
YHCITY M COCTAaBY YYaCTBYIOIIUX B PEAKIIUHU BEIECTB, IO TEIIIOBOMY 3P EKTY);

7) xapaxmepuzosams (onucvleams) OOIIHE XUMHUUYCCKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJITBEP>K/1asl ONKMCAaHUE TPUMEPAMU MOJIEKYIISPHBIX YPABHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIIMIA;

8) mpocnozuposams CBOICTBA BELIECTB B 3aBUCUMOCTH OT MX KQUECTBEHHOT'O COCTABA; BO3MOXKHOCTH
MIPOTEKAaHNS XUMHUECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

9) gwiuucasIMb OTHOCUTEIBHYIO MOJCKYIISIPHYIO M MOJISIPHYIO MAcChl BELIECTB; MACCOBYIO JIOJIO
XUMHUYECKOT0 3JIEMEHTa 10 popMyJsie COeTMHEHNUS; MaCCOBYIO OO BEIIECTBA B paCTBOPE; IPOBOAUTD
pacuéTel 0 YpaBHEHUIO XUMHUUYECKON peakLnu;

10) npumernsims OCHOBHBIE OTIEPALIUH MBICIUTEIBHOMN JEITEIbHOCTH — aHAJIN3 U CHHTE3, CPAaBHEHHE,
0000111eHIE, CUCTEMATU3AINIO, KITACCU(PHUKAIINIO, BHISIBICHUE PUUUHHO-CIICCTBEHHBIX CBSI3EH — JUIs
W3Y4YEHHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEaKlii; eCTECTBEHHO-HAayYHbI€ METO/IbI TO3HAHUS —
Ha0It0/IeHne, U3MEepEHUE, MOIETTUPOBAaHNE, SKCIIEPUMEHT (PEATTbHBIN U MBICIIEHHBIN);

11) credosams ipaBUIaM MOJIL30BAHUS XUMUYECKOH MTOCYI0M H JIAOOpAaTOPHBIM 000PYAOBaHHEM, a TAKKe
npaBuaM oOpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMHU T10 BBITIOJIHEHUIO JJA0OPATOPHBIX
XUMHUYECKUX OTBITOB IO MOJYUYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (BOIOPOA M KUCIOPOaa),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAaCCOBOM J0JI€M paCTBOPEHHOIO BELIECTBA; IUIAHUPOBATH U
MIPOBOAUTH XUMUUECKHE SKCIIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB LIEI0YEH U KUCIIOT C TIOMOIIBIO
MH/IUKATOPOB (JIaKMYC, (eHOIPTAICHH, METUIIOPAHXK U Jp.).



TEMATHNYECKOE INTAHMPOBAHUE

Ne |HamMeHOBaHME pa3zienoB U TEM NIPOrPAMMBbI
0/

KonmuecTBo yacoB

BCET' [KOHTPOJILHBIC|IPAKTUICCKUE
0  [paboThI [paboThbI
1. |Pasmen 1. OcHOBHBIC MOHATHUSA XUMUH (YpOBEHb aTOMHO— (94 |3 6
MOJICKYJIIPHBIX MpescTaBiaeHuit) (54 1)
Pasnen 2.Ileproanueckuii 3aK0H U EpUOINYECKast 14 - -
cucTeMa XuMU4ecKux siaeMenToB .M. MeHpaeneena.
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 |3 6




IHOYPOYHOE IIVTAHUPOBAHUE

Ne Mara Ha3sBanmue pazgesia, TeMbl Koa-Bo | OGopynoBanme
n/n | [lnan ‘ dDakrt JacoB
Pa3nen 1.0cHOBHBIE MOHSTHS XUMHHU (YPOBEHb ATOMHO—MOJIEKYJIAPHBIX
npeacrasJennii) (54 4)
1 [Ipeamer  xumuu. XuMHS ~— Kak 1
€CTECTBO3HAHUE
2 BemecTBa 1 ux cBoMCTBa
3 MeTo/ b1 TO3HAHUS B XUMHU 1
4 [TpakTudeckas pabdora 1. I[Ipuémsl 1 [Mudposas
Oe30IacHoM paboThI c naboparopus o
0o00Opy/s0BaHUEM U  BEIIECTBAMHU. XUMHH
CrpoeHue niameHu. (yueHunyeckast)
3) Uuctele  BellecTBA W CMECH. 1 Hudposas
Croco0bl OYNCTKHU BEILECTB: nabopaTopusi 1o
OTCTalBaHUE, bunpTpoBaHUe, XUMHH
BEITIApUBAHUE, KpUCTAILTU3AIISA, (yueHuueckas)
JUCTHJUISIIAS.
6 [TpakTideckast pabora 2. Oumcrka 1 Hudposas
3arpsi3HEHHON TOBAPEHHOM COJIH. naboparopus Mo
XUMHH
(yueHnyeckas)
7 dusnueckue u XUMHUYECKHE 1
SIBIICHUSI. XUMHUYECKHAE PEaKIINH.
8 ATOMBI, MOJIEKYJIbI U HOHBI. 1
9 Bemectna MOJIEKYJISIPHOTO u 1
HEMOJIEKYIISIPHOTO CTPOCHHUSL.
Kpucrannmaeckue peméTku.
10 IIpocTeie ¥  CIOXKHBIE BELIECTBA. 1
XUMHYECKHUE 3JIEMEHThI. MeTauibl U
HEMETAJLIBL.
11 SI3bIK XUMHHM. 3HAKH XUMHUYECKHX 1
aneMeHTOB. OTHOCUTENIbHAS AaTOMHAs
Macca.
12 3akoH MTOCTOSIHCTBA cocTraBa 1
BEIIECTBA.
13 XuMHUYECKHe hopmybL. 1
OTtHOCHUTEbHAS MOJIEKyISIpHAS
Macca. KauectBeHHbIi u
KOJINYECTBEHHBIN COCTaB BEIIECTBA.
14 MaccoBas JIOJIST XUMHYECKOTO 1
AJIEMEHTa B COSMHCHHH.
15 BanentHocTh XUMHYECKHUX 1
AJIEMEHTOB. Onpenenenue
BaJICHTHOCTHU AJIEMEHTOB o




dbopmyse OMHAPHBIX COSAMHCHHM.

16

CocraBneHnne XUMHUYECKUX (hopmyin
OMHApHBIX COCIMHEHUI 10
BAJICHTHOCTH.

17

ATOMHO-MOJIEKYJISIPHOE yYCHUE.
Kuszup wu gedarenbHoctr M. B.
JIoMoHOCOBaA.

18

3aK0oH COXpaHEHUsI MACChl BEILIECTB.

19

XUMHYECKUE YpaBHEHUSI.

20

TuIbl XUMAYECKUX PEAKLIUN

21

KontposbHaa pa6ora mno Teme
"IlepBoHayajibHble  XHMHUYECKHE
nousTus'"

A

M®YV (npunrep,
CKaHep, KOIHUp)
Hoytbyxk

22

[lepBoHauanbHbIE XUMHUYECKHE
HNOHATUS (KOppEeKLHUs U YJIydlleHHe
pe3yJibTaTa)

23

Kucnopon, ero oOrras
XapaKTEPUCTHKA. [Tonyuenue
kuciopoaa. duznueckrue CBOMCTBA.

24

XUMHUYECKUE CBOWCTBA KUCIOPOJA U
npumenenue. Okcunbl. Kpyrosopot
KHCIIOpOJia B IPUPOJIE

25

[TpakTuueckas padota 3. [lonydenue
KHCJIOPO/Ia ¥ CBOMCTBA KUCIOPO/A.

Hudporas
naboparopus o

XUMUHU
(yueHnyeckast)

26

O30H. AJUIOTpONUS KUCIIOPOJA.

27

Boznyx u ero cocraB. 3aumra
aTMocdepHOoro BO3/TyXa oT
3arpsi3HEHUH.

28

Bonopon, ero oO1mas
XapaKTECPUCTHUKA W HaxXO0XJICHUC B
npupoze. Ilomydenune Bomopoma u
ero (¢usnueckue cBolcTBa. Mepbl
OesomacHocTH  mpu  pabore C
BOJIOPOJIOM.

29

XUMHUYECKHE CBOMCTBAa BOJOPOJA.
[Ipumenenue Bogopoaa.

30

[Tpaktuyeckas padota 4. [Tonydyenue
BOJOPOAa W  HCCIEIOBAHHE €Tro
CBOWCTB.

Hudposas
nabopaTopus 1o

XHMHH
(yueHundeckas)

31

Bona. MeTtoapl OIIpENETIEHUS
CoCTaBa BOJla — aHAJIW3 M CHHTE3.
Bona B mpupome u cmocoObl eé
OYMCTKHU. Adpanus BOJbl

32

duzngeckue )41 XUMHNYCCKUC
CBOMCTBA BOJIBI. HpI/IMCHCHI/IC BOJEI.

33

Bona - pactBopurens. PacTBoOpbl




HacebimmieHusle ¥ HEHACHIIEHHBIE
pacTBOpBl. PacTBOpMMOCTH BEIIECTB
B BOJIE.

34

MaccoBasg  1oas  pacTBOPEHHOTO
BEIIIECTBA.

35

[TpakTudeckas paborta 5.
[IpuroToBneHre pacTBOPOB COJEH C
onpeneéHHOM  MacCOBOM  JloJiei
PacTBOPEHHOTIO BEILIECTBA

[udpoas
nabopaTopus 1o

XUMHH
(yueHndeckas)

36

[ToBTOpenue u 0600IICHNE 110 TEMaM
"Kucnopon", "Bomopon", "Bona.
PactBopnr".

M®YV (npunrep,
CKaHep, KOIHUp)
Hoyt6yx

37

KonTposibHasi paGora mo Temam
"Kucaopoa', "Bomopon'", '"Boaa.
PacTBopnbl''.

M®YV (npuntep,
CKaHep, KOIHUp)
Hoytbyxk

38

Mons - cAnHUuILa KOJIM4YeCTBa
BelecTBa. MonsipHas mMacca.

39

Boeruucnenue o XUMHAYECKUM
YPaBHEHUSM.

40

3akoH ABorazipo. MossipHblii 00bEM
ra3oB.

41

OTHOCHUTEILHAS IIJIOTHOCTh T'a30B

42

OObEMHBIE OTHOIIEHMSI Ta30B MpU
XUMHYECKHUX PEaKIIHsX.

43

Oxkcupsl: Kmaccu(puKaius, CBOMCTBa,
MOJIy4eHHUE, IPUMEHEHHE.

44

I'mapoxcunsl. OcHoBaHwus:
KJaccudukarus, HOMEHKJIATypa,
IIOJIyYECHHUE.

45

XHUMHUYECKHE CBOMCTBA OCHOBAHMU.
Okpacka WHIUKATOPOB B IICIOYHOM
U HEWTpaJbHOW cpenax. Peaxkuus
HEUTpaIn3aluu. [Ipumenenue
OCHOBaHMI

46

AmdorepHbIe OKCH/IBI U
THJIPOKCUIBI.

47

Kucnoter. CocraB. Knaccudukarusi.
Howmenknarypa. [lonydenue Kucior.

48

XMUMHYECKHE CBOMCTBA KHUCIIOT

49

XMMHYECKHE CBOMCTBA KHUCJIOT

-

50

Comu:  cocraB,  kiaccudukams,
HOMEHKJIATypa, CIIOCOOBI TIOTYYICHUS
CoJIeH.

51

CBoiicTBa COJIEH.

52

I'eneTnueckas CBA3b MCKIY
OCHOBHBIMHU KJj1acCaMu
HCOPTaHNUYCCKUX coe)mHeHnﬁ.

53

[TpakTuyeckas pabora 6. Pemenue
HKCIEPUMEHTAIBHBIX 3aJa4 10 TeMe

Hudposas
naboparopus 1o




"Baxxueunnime KJIACCHI
HEOPraHUYeCKUX COeTMHEHUN"

XUMHUH
(yueHnueckas)

54

KonrtposabHasi padora no teme mo
TemMe " OCHOBHBIE  KJIACCBI
HEOPraHW4eCcKHUX coeAMHeHuil' .

M®YV (npuntep,
CKaHep, KOIHUpP)
HoyTt6yk

Pa3znen 2.Hepn0;m'{ec1mi/i 3aKOH U NepHoanvdecCKas cucreMa

xumuvecknx iemenToB /.. MennesneeBa. Ctpoenune atoma (14 1)

55

Knaccupukammss  XUMHYECKUX
aneMeHTOoB. [loHsATHE O rpymmax
CXOJTHBIX 2JIEMEHTOB.

1

56

Ilepuognueckuii  3akon  J.W.
Meunneneesna.

57

[lepuonuueckas Tabauna
XUMUYeckux 3nmemeHToB .M.
MenpeneeBa (KkopoTkas popma):
A-u b-rpyniel, nepuopsl.

M®YV (npuntep,
CKaHep, KOIHpP)

HoytOyx

58

Crpoenue aToma. Cocras
aTOMHBIX saep. H3zoTorbl.
XUMHYECKHH DJJIEMEHT - BUJ
aroMa C OJIMHAKOBBIM 3apsiioM
spa.

59

PacrionosxeHue 53IEKTPOHOB IO
SHEPreTUYECKUM YPOBHSIM.
CoBpemennast  (hopMyJIHUpOBKa
MEPUOIUYECKOTr0 3aKOHA.

MOV (npuntep,
CKaHep, KOIup)

HoytOyx

60

3HayeHue MIEPUOJNIECKOTO
3aKOHa. Hayunsle
noctmxenus: .M. Menaeneena.

61

[ToBTOpeHne u o006o0OIIEHHE M0
TEME

" Ilepumoguyeckuii 3akoH U
NEpUOINIECcKast cucreMa
XUMUYEeCKuX aneMeHToB J[.H.
MenpeneeBa. CTpoenue atoma'.

M®YV (npuntep,
CKaHep, KOIup)

HoytOyx

62

DNEeKTPOOTPULIATETHHOCTh
XUMHUYECKUX JIEMEHTOB.

63

KoBasientHast cBs3b. [lomspHas
U HENOJspHAas  KOBaJICHTHAs
CBSI3b.

64

HNonnas cBs3b.

65

BanenTtHocTh u CTENEHb
OKHCIICHUS. [TpaBuina
OIIpeNIENIEHUs CTETNEeHU
OKHCJICHHUS JIEMEHTOB.

66

OKUCIATENBHO -
BOCCTAaHOBUTEJIbHBIE PEAKIIUU.

67

Koutpoabnasi padoTra mo Temam
Ne 4 "Ilepuoguyeckuii 3aKOH M
nepuoguvecKas cucremMa
XuMuuyeckux djemenros JI.H.

M®YV (npuntep,
CKaHep, KOIup)

Hoyt6yxk




Menneneena'", "CtpoeHue
atoma', "Crtpoenue BemecTa''.

68 [ToBTOpeHne u 000OIIECHHUE 1O 1 MOV (mpunTep,
teMe "CrpoeHue  BellleCTBa. CKaHep, KOIHUpP)
XuMmuueckas cBs3p" HoyTtoyk

Xumus. 8 kimacce: yued. aas001eo6pa3oBaT. OpraHu3aliiii ¢ mpuil. Ha 3JaekTpoH. Hocutene (DVD) /

DoH/1 OILIEHOYHBIX CPEICTB
o XuMuu 8 Kitace

I'.E. Pym3utuc, ®.I'. ®enpaman. — M.: [Ipocsemenue, 2020. — 208 c.

Ne Bun pabotst Metoanueckoe odecriedyeHre
ypoka
1 |4 Ipaxmuueckas paboma Nel. 1. I'.E. Pym3utuc, ®.I' ®enpaman Xumus 8
[Ipuemsr O6e3omacHoM paboThI ¢ | Kiacc: yueOHUK J1st 00111e00pa30BaTeIbHBIX
000pyI0BaHHEM U | opraHuzanuii ¢ MpUIOKEHHEM Ha
BEIIECTBAMHU. Crpoenue | anekrponHoM Hocutene (DVD) /T .E
IJIaMeH! Pymsutuc, @.I"' ®enbaman- M.: [Ipocsemienue,
2020.-208c.
2. Terpaap nis 1a00paTOPHBIX U
npakTHuYeckux padot. 9 kimacc. — M.:
[Ipocsemenue, 2020
2. 16 Ipakmuuecxas paboma Ne2. 1. I'.E. Pynzutuc, @.I' ®enpaman Xumus
Ouucrka 3arpsisHeHHOU | 8 Kiacc: yueOHHK it 00111e00pa3oBaTEIbHBIX
MTOBAPEHHOM COJN OpraHu3aIfil ¢ IPUIOKEHUEM Ha
anektpoHHoM Hocutene (DVD) /T.E
Pynsurnc, ®@.I' ®enpaman- M.: [Ipoceemenue,
2020 - 208c.
2. Terpame  ans  1abOpaTopHBIX U
MpakTH4ecKux pabor. 8 kmacc. — M.
[Tpocsemienue, 2020
3. |21 Koumponvnas paboma Nel 1. .Tapa H.H. Xumus: ypoku B 8 kiacce:
«IlepBoHauanbHBIE nocodue s yaurens / H.H I'apa - M.
XUMHUYECKUE TTOHSTHS ITpoceemenue, 2014-208c¢. (c. 38-43)
4. | 25 IIpakmuyeckasn paboma Ne3. 1. I''E. Pym3utuc, @.I" ®enpaman Xumus
[Tonyuenue u cBoicTBa | § Kiacc: ydeOHUK s 001e00pa30BaTebHBIX
KHCJIOpoJa OpraHu3aIii c MIPHIIOKECHHEM Ha
anektponHom Hocutene (DVD) / T.E
Pymzutuc, @.I' ®enpaman- M.: [Ipocsenienue,
2020 - 208c.
2. Terpane  ans  1abOpaToOpHBIX U
MpakTH4YeCKuX pabor. 8 kmacc. — M.
ITpocsenienue, 2020
5 |30 Ipaxmuueckas paboma No4. 1. I'.E. Pymutuc, ®.I' ®enpaman Xumus

[Tonyuenue BOJOpOAA "
HUCCIIEJOBAHUE €TI0 CBOUCTB

8 kiacc: yuyeOHUK A1t 0011e00pa3oBaTeNbHBIX
OpraHu3aIii c MIPUIIOKECHAEM Ha
anektponHom Hocutene (DVD) / T.E
Pymzutuc, @.I' ®enpaman- M.: [Ipocsenienue,




2020 - 208c.

2. Terpamp  ana  n1a0opaTOpHBIX U

mpakThUueckux pabor. 8 kmacc. — M.
ITpocseuienue, 2020

6. |35 Ipakmuueckas paboma Nes. 1. I'.E. Pymsutuc, ®©.I' ®enpaman Xumust
[Tpurorosnenue pacTtBopoB | 8 Kjacc: y4eOHUK Jisl 00111e00pa3oBaTeIbHBIX
coJien c ONPENIECTIEHHON | OpraHu3anun c MPUIIOKEHUEM Ha
MacCOBOM nonelt | snektponHom  Hocutene (DVD) / T.E
PAacCTBOPEHHOTO BEILIECTBA Pynmsutuc, @.I' ®enpaman- M.: IIpocsenienue,

2020 - 208c.

2. Terpangp s 1a0OpaTOpPHBIX U
MpakTH4eckux pabor. 8 kmacc. — M.
[Ipoceemenue, 2020

7. |37 Konmponvnas paboma Ne 2 1. . T'apa H.H. Xumus: ypoku B 8 kiacce:
«Kucnopoa. Bomopon. Boga. | mocoOue ans yuutens / H.H I'apa - M.:
PactBopbI» [Tpoceemenue, 2014 - 127c¢. (c. 65-67)

8. |53 Ipakmuueckas paboma Neb. 1. I'.E. Pym3utuc, ®.I' ®enpaman Xumus
Pemenne skcriepuMeHTanbHbIX | 8 Kiacc: y4eOHUK Uil 00111e00pa3oBaTeIbHbBIX
3amad 1o Teme «OCHOBHBIE | OpraHHW3aIuit c MIPIIIOKCHUEM Ha
KJIaCChI HEOpraHW4YecKux | anexkrpoHHom Hocutene (DVD) / T.E
COCIMHCHHIN Pymsutuc, @.I' ®enpaman- M.: IIpocsenienue,

2020 - 208c.

2. Terpange  mis  11a0OpaTOpPHBIX U
MpakTH4ecKux pabor. 8 kmacc. — M.
[Tpocsemienue, 2020

9. | 54 Konmponvnas paboma | 1. Tapa H.H. Xumus: ypoku B 8 kiacce:
Ne3«OcHOBHBIE knaccel | mocooue mis yaurens / H.H IMapa - M.
HEOPraHUYECKHUX IMpocserenwue, 2014- 127 c. (c. 93-97)
COEIMHEHUIN .

10.| 68 Koumponvnas paboma Ne 4. 1. .Tapa H.H. Xumus: ypoku B 8 kiacce:

«Ilepuognueckuii  3aKOH U
cTpoeHue aromay, «CTpoeHue
BelecTBa. XUMHYECKas CBSI3b»

nocodue s yaurens / H.H I'apa - M.
[Mpoceermienue, 2014-127 c.(c.124-127)




