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HHOACHUTEJIbBHAA 3AIINCKA

Pabowas mporpamma ydeOHOro mpeamera «XHWMHsS» Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus COCTABIICHA ISl 00YJArOIINXCS, COACPIKALTNXCS B HCIIPABUTEIBHBIX YUPEIKICHUSAX,
pacrnojio’)keHHbIX Ha Tepputopun PecnyOnuku Komu, B 4MCIO KOTOpBIX BKIIIOUYEHBI
WCIIPABUTENbHBIE KOJIOHUU M CJEICTBEHHBIE H30JISTOPbl YIpaBieHUS (enepaqbHON CIykKObl
ucronHeHus: Hakazanui 1o PecnyOnuke Komu (manee — MUY YOCHUH) u ueHTp BpeMEHHOTO
COJIep’KaHUsl HECOBEPUICHHOJIETHUX MpaBOHapylmuTened MUHUCTEpCTBa BHYTPEHHHUX JEN IO
Pecniyonuke Komu (nanee — [IBCHIT).

Pabouas mporpamma yueOHOTO MpeMETa COCTAaBJIEHA B COOTBETCTBUM C TPEOOBAHUSIMHU
@denepalibHOTO  TOCYAAPCTBEHHOTO  00pa30BaTeIbHOIO  CTaHJapTa OCHOBHOTO  0OILEro
obOpaszoBanust (mpukaz MwunoOpHaykH Poccum ot 17.12.2010 Ne 1897) u denepanbHoii
00pa30BaTeNIbHON ITPOrpaMMbl OCHOBHOTO 00I1I€ro 00pa3oBaHusl, a TAKKe C y4eToM (eiepanbHON
paboueii mporpaMMbl BOCITUTaAHUS

[IporpamMmMa mo xumuu paspaboTaHa Ha OCHOBE TpPeOOBaHUM K pe3yiabTaTaM OCBOEHUS
OCHOBHOM 00pa3oBaTEIHLHON MPOTPaMMBbl OCHOBHOTO OOIIET0 00pa3oBaHUs, MPEICTAaBICHHBIX B
OI'OC 00O, a Ttakxke Ha ocHOBe (hefepaabHON paboyeil mporpamMmbl BOCIIUTAHUS U C YUETOM
KOHLIETIIIUU TPEerojaBaHus ydyeOHOro mnpeamera «XUMHs» B 00pa30BaTeIbHBIX OpPraHu3alMsIX
Poccuiickoit ®enepanuu.

[Iporpamma mo xumMuu Aa€T TNpeAcTaBlIeHUE O LeisIX, oOuieil crpateruum oOyuyeHus,
BOCIIUTAHUS U Pa3BUTHS OOydYalolIUXCsl CpeACcTBAaMH Y4e€OHOro IpelMeTa, YCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE CoJepKaHue, MpelyCMaTpUBaeT paclpeesieHHe ero mo Kjiaccam U
CTPYKTYPUPOBAHHUE 110 pa3fiesiaM U TeMaM MPOrpaMMBbl 110 XUMHH, OIPEENISIET KOJINYECTBEHHbIE
Y KaUE€CTBEHHBIE XapaKTEPUCTUKU COJEPKAHUS, PEKOMEHIyEMYIO IOCIeI0BaTENbHOCTh U3YUEHUS
XUMHH C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yJaromuXcs, OMpeeNsieT BO3MOKHOCTH MPEMEeTa 7S peaiu3aluu
TpeOoBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOM MporpamMmbl Ha YpPOBHE
OCHOBHOTO 0oOmiero oOpa3oBaHHs, a Takke TpeOOBaHMN K pe3yibTaraM OOydeHHS XMUMHH Ha
YpOBHE LieJiel U3y4yeHHUs MpeAMETa U OCHOBHBIX BUJOB Y4eOHO-TIO3HABATENILHOU NIEATEIBHOCTH
oOyuaronierocs Mo OCBOCHHUIO Y4eOHOTO COAepKaHHUS.

3HaHUE XUMUU CIY)KUT OCHOBOH i1 OPMUPOBAHUS MUPOBO33PEHUS 00YUarOIIEToCs, €ro
MIPEJICTaBJICHUI 0 MaTepUaIbHOM €MHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHUEH
MIPEJICTaBJICHHS O B3aMMOIIPEBPAIICHUSIX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B MPUPOJIE, O MYTAX
peumieHus TH0O0ANbHBIX TPOOJIEM YCTOWYMBOTO pa3BUTHSA UEJIOBEUECTBA — CHIPHEBOH,
SHEPreTHYECKOH, MUIIEBOI U SKOJIOTUYECKOI 06e30IacHOCTH, MpoOiIeM 3ApaBOOXpaHEHUSI.

N3yuenue xumuu:

CIOCOOCTBYET peann3alliil BO3MOKHOCTEH JIIsl caMOpa3BUTUSA U (GOPMUPOBAHUS KYIbTYPBI
JMYHOCTH, €€ 001el 1 PyHKINOHATBHON T'PaMOTHOCTH;

BHOCHT BKJIaJ B (POPMUPOBAHNE MBILIUIEHUS U TBOPUECKUX CIIOCOOHOCTEH oOydaromuxcs,
HaBBIKOB  HMX  CAMOCTOSITEIbHONW  Y4yeOHOM  JeSATEIbHOCTH,  OKCIIEPUMEHTAJbHBIX U
UCCIIEIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IOBCEIHEBHOW JKM3HM, TaKk U B
podeccuoOHaNbHON AeATEIbHOCTH;

3HaKOMHUT CO CHEIM(PUKON HAydYHOTO MBIIUICHHS, 3aKJIAJbIBAET OCHOBBI II€IOCTHOTO
B3IJIiJa HA €AMHCTBO IMPUPOABI UM  4YENOBEKAa, SBISAETCS OTBETCTBEHHBIM  ATAlOM
B (DOpPMUPOBAHUU €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH 00YUaIOIINXCS;

crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAyYHBIM
3HaHUSIM, K TPUpPOJE, K 4YelOBEKY, BHOCHUT CBOHl BKJIaJ B SKOJOTHYECKOE 0Opa3zoBaHME
oOyJaronuxcs.



JlaHHbIe HampaBiIeHHs] B OOYYEHHMH XMMHUU OOECHEUMBAIOTCS CHEIM(PUKON COIEpIKAHUS
y4eOHOTO MpeMeTa, KOTOPBIN SBIISIETCS MeJaroruuecky aJanTHPOBaHHBIM OTpaXKEeHHEM 0a30BOM
HayKH XMMUU Ha ONPENIENIEHHOM JTalle €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHUsS OPUEHTHPOBAH HA OCBOCHHE
00y4aromMMHUCs CUCTEMBI ITEPBOHAYAIBHBIX MOHSATHIA XUMUHU, OCHOB HEOPraHWYECKON XUMHU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX MOHATUN OPraHuYeCKON XUMUH.

CtpykTypa coaepskaHusi MPOrpaMMBbl 10 XHUMHH COPMHPOBAHA HAa OCHOBE CHCTEMHOTO
noaxona k e€ usydeHuro. CoaepraHUE CKJIAJbIBAETCSI U3 CUCTEMbl MOHATUNH O XMMHUYECKOM
JJIEMEHTE W BEUIECTBE M CHCTEMbl NOHATUNH O XuUMHUYecKoW peakuuu. OOe 3T CUCTEMBbI
CTPYKTYPHO OpPraHM30BaHbl 10 MPUHIUIY MOCJIEAOBATEIBHOIO Pa3BUTHSA 3HAHWNW HA OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN PA3HOTO YPOBHS:

ATOMHO-MOJIEKYJISIPHOTO YYEHHS] KaK OCHOBBI BCETO €CTECTBO3HAHNUS;
[Tepuonnueckoro 3akoHa [l. 1. MenaeneeBa kKak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUS O CTPOCHHMH aTOMa U XUMUYECKOU CBSI3H;

— TPEACTaBIIEHUH 00 3JEKTPOJUTHUECKOMN IUCCOLMALMU BEIIECTB B pacTBOpaXx.

TeopeTnueckue 3HaHUSA paccMaTPUBAIOTCS HA OCHOBE JMIMPUYECKH IOJYYEHHBIX H
OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEA0BATEIBHO OT OJJTHOIO YPOBHS K JIPYTOMY, BBITIOTHSS
(GbyHKIMHM 0OBSICHEHUS ¥ POTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BOBMOKHOCTEH MPaKTUYECKOTO
MIPUMEHEHUSI U IOJTyYEHHS NU3y4aeMbIX BEIIECTB.

OcBoeHne MnporpaMMmbl MO XHMHH CIOCOOCTBYET (OPMHUPOBAHMIO TPEACTABIECHUS O
XUMHUYECKON COCTAaBISAIOIIEH HAYYHOW KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON HPHUPOIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METO/IaM MO03HaHUs B Hayke. M3yuenue xumun
MIPOUCXOIUT C MPUBJICYCHUEM 3HAHUM U3 paHee N3yUYEHHBIX yUEOHBIX MpeaAMETOB: «OKpYyKarouuit
Mup», «buosorust. 5—7 knacce» u «Pu3uKa. 7 Kiaccy.

[Ipu u3ydyeHnn XUMHUM NPOUCXOAUT (GOPMHUPOBAHNE 3HAHUHM OCHOB XUMUYECKOHN HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKOHN NEATETbHOCTH YeJOBEKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KyJIbTYphl. 3aJjaya y4eOHOIO NpeaMeTa COCTOUT B (POPMHUPOBAHUU
CHCTEMbl XMMHMUYECKMX 3HAaHUN — BaXKHEWIIMX (PaKTOB, MOHITHUH, 3aKOHOB U TEOPETUUYECKHUX
MIOJIOKEHUH, JOCTYNHBIX OOOOIIEHNI MHMPOBO33PEHUYECKOTO XapakTepa, sA3blka HayKd, B
IPUOOLIEHUH K HayYHBIM METO/IaM IO3HAHUS MPH N3YUYEHHUH BELIECTB U XUMUYECKUX PEAKLIUH, B
(GopMUpOBaHMM M pa3BUTHM [103HABATEJIbHBIX YMEHUH M HX INPUMEHEHUHM B Yy4eOHO-
[I03HABATEIbHON U yueOHO-HMCCIEeI0BATENbCKON AEATEIbHOCTH, OCBOCHUU IpaBUil 0€3011acHOrO
oOpaleHus ¢ BeleCTBAMU B IOBCEIHEBHOM KU3HH.

[Ipy u3ydyeHUM XUMHM Ha YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs BAXKHOE 3HAYCHME
IpUOOpeN Takue Lel, Kak:

— (opMHpOBaHUE MHTEIJIEKTYaJbHO Pa3BUTON JIMUHOCTH, TOTOBOH K camM00Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY IPHHATUIO PpELICHUH, CHOCOOHOW afanTupoBaThCs K
OBICTPO MEHSIOIUMCS YCIOBHSM KHU3HH;

— HalpaBJICHHOCTh OOy4YeHHs Ha CHUCTeMaTHYecKkoe NpuoOIieHue oOyyaromuxes K
CaMOCTOSITEJIbHOW ~ IO3HABaTEJIbHOM  JEATENbHOCTH, HAy4YHbIM  METOJAaM  IIO3HAHMJ,
(OopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;

—obecrieueHue YCIOBHUI, CHOCOOCTBYIOUIMX NPUOOPETEHUIO OOYYaroIMMUCS OIbITa
pa3HOOOpa3HON NIeSATETbHOCTH, MO3HAHUS U CaMOIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEpPCAIbHOE 3HAYCHUE /IS pa3IMYHbIX BUJOB JEATEIbHOCTH;

— ¢opmupoBaHue o0mell pyHKIMOHAIBHON M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
qucie YMEHUH OOBSICHATD U OLIEHUBATh SIBJICHUS OKPY/KAIOIIET0 MUPA, UCTIOJIb3YsI 3HAHUS U OTIBIT,
MIOJydeHHBIE MPU WU3YYECHUHM XHMUH, NMPUMEHATh UX NPH pEIIeHUH MpoOjeM B MOBCETHEBHOM
KU3HU U TPYJIOBOM JEATENBHOCTH;

— ¢opMHpOBaHUE Y 00YYAIOUIUXCS TYMAHUCTHUECKUX OTHOIIECHUH, MOHUMaHHs LEHHOCTH
XUMUYECKUX 3HAHUHU I BBIPAOOTKU SKOJIOTMYECKU 1I€JIeCO00pa3HOro MOBEICHUS B OBITY U
TPYAOBOW JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOETO 3J0POBbSI M OKPYXKAIOLIEH MPUPOJHOMN
Cpensl;



— pa3BUTHE MOTHBALMU K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOCHHs OOIIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npouIs U HAMIPAaBIECHHOCTH AaJbHEUIIETO 00yIeHHS.

Peanu3anus paboueii mporpaMmbl y4eOHOTO TpeaMeTa « XUMUSD» OCYIIECTBISETCS CPEIu
oOyyaromuxcs, coaepkammxcst B MY, 4yTo 0OBEKTHBHO OOS3BIBACT YUYHMTEJEH OCYIIECTBISATH
00pa30oBaTeNbHYIO ACATEIBHOCTh C YU4eTOM crenn(puky (yHKIMOHHPOBAHUS HMCIPABUTEIBHBIX
yuepexaeHuid. OqHa U3 OCHOBHBIX OCOOEHHOCTEH BEACHHS 00pa30BaTEIbHOU JESATEIHLHOCTH B
YCIIOBHSIX HCIPABUTEIBHBIX YUPEKAECHUH COCTOMT B TOM, 4YTO €€ YYEHUKH (HaKTHUECKU
CYHIECTBYIOT B JBYX pEaJbHOCTSIX — C OJHOW CTOPOHBI, JHIA, HAPYIIMBIIME 3aKOH U
coaepxarntuecss B Y, ¢ npyroit — 3170 y4eHHKH, KOTOpbIE 00s3aHbI, MPEKE BCETO, COOMIOAATH
peXUMHBIE TPpeOOBaHUS U YTBEP)KICHHBIH paciopsaok qust 1Y. DTuM BO MHOTOM OTIpEAETISIIOTCS
(dhopmbl pabOTHI U ydeOHBIC TIEAArOrH4ecKue TeXHOIOTuU. Hu3Kkuii cTapTOBBI O3HABATEIbHBIN
YpOBEHb, HECOOTBETCTBHE OMOJIOTMYECKOTO BO3pacTa Kiaccy 0OydeHHs (KaTeropus
obOyvaroruxcsi cocrapisger ot 13 go 30 ner), HemOCTaTOYHAS MaTepUaIbHO-TEXHUYECKas Oa3a
UCIPABUTENbHBIX YUpEKICHUH, oTcyTcTBHE ceTU «VHTepHEeT» B y4eOHBIX Kjlaccax M TPYIHOCTU
IIPOHOCA DIIEKTPOHHBIX HOCHUTENIEW Ha PEXUMHYH Tepputoputo MY, TpynoBas 3aHATOCTH
oOyuarouuxcs Ha MNPEANpPUATUAX COOCTBEHHOTO MPOU3BOJICTBA MCIPABUTENbHBIX YUPEKJIECHUN
SIBJISIIOTCS OOBEKTHBHBIMU TPEMATCTBUAMH JIJIST UCTIOJB30BAHMS TPAJAUIIMOHHBIX (OpM paboTHI,
OOLIENPUHATHIX AJ1s1 00pa30BaTENbHBIX YUPEKICHUM.

OrpaHn4eHHOEe KOJUYECTBO YU4E€OHBIX NMOMEUICHUH B MCHPABUTEIBHBIX YUPEKICHUSIX U
HEO0OX0IMMOCTh COOJIIOJIEHUSI PEKUMHBIX TPeOOBaHMM, HCKIIIOUAIOT BO3MOXKHOCTh MPOBEACHUS
1a00paTOPHBIX U MPAKTHYECKUX paObOT HA YUeOHBIX 3aHATHUAX 110 IPEIMETY.

C y4yeToM MMerOMUXCsl 0COOEHHOCTEN, B COOTBETCTBHH C TPEOOBAaHUSAMU JIEHCTBYIOLIETO
3aKOHO/IaTeNIbCTBA OOyYEHHE OCYIIECTBIISICTCS B OYHOM, OYHO-3a0YHOM M 3a09HOM (opmax B
COOTBETCTBUU C YUEOHBIMHU IJIAHAMU U KaJIeHJIaPHO-TEMAaTHYECKUM IJIAHUPOBAHUEM.

PabGoyas mporpamMma y4eOHOTO mpeaMera «XUMHs» 00eCIeYruBaeT PeaTu3aIiuio MOTYIIs
«IIIkompHBIN ypOK» W JOCTWIKCHHE ICJICH TUIAHUPYEMBIX PE3YyIbTaTOB padoueld MpoTrpaMMBbl
BOCITUTAHMUSL.

B paGoueit mporpamme ydeOHOro mpemMera «XUMHUS» TPEACTABICHBI TEMAaTHUECKOE
IUIAaHUPOBaHUE MO BceM (opMaM OOy4deHHs: OYHOW, OYHON-3a0YHOW M 3a04HON (opmam.
[ToypouHoe miaHHpoBaHHE B COOTBETCTBUU C (hefepanbHO paboueld mporpamMmoil yd4eOHOro
npenMera «XUMHS) TOKa3aHO TOJIbKO MO 04HO# hopme oOyuenus. [loypouHoe niaaHupoBaHue
[0 OYHO-3a04YHON M 3a04HON ¢opMaM OOy4EHHUS OTPAXKEHO B KaJICHIAPHO-TEMaTHUYECKOM
IUIAHUPOBAHUM YUUTENEH-TIPEIMETHUKOB.

Ha usydyenne xumuu (6a30BbIi ypOBEHB) HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs B
ouHol popme Bcero otBoauTcs 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce
— 68 yacoB (2 yaca B HEJICIIIO).

Ha uzyuenue xumuu (6a30BbIii YpOBEHb) HAa YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs B
OYHO-3204YHOM Bcero oTBoAUTCS 136 yacoB, U3 KOTOPHIX 68 4acoB - B 04HOU (popme (ayTUTOPHO)
u 68 yacoB — B 3a04HOH (camocTosITeNpHOE M3ydeHue): B 8 kimacce — 34 vaca u 34 yaca
COOTBETCTBEHHO; B 9 kiacce -34 yaca u 34 yaca COOTBETCTBEHHO.

Ha u3ydyenue xumuu (6a30BbIif ypOBEHb) Ha YpOBHE OCHOBHOT'O 0OIIero oOpa3oBaHUs B
3a04HOM popme Bcero oTBoAUTCS 136 yacoB, U3 KOTOPHIX 68 4acoB - B 04UHOM opMe (ayIUTOPHO)
u 68 yacoB — B 3a04HOH (camocTosITenbHOE M3ydeHue): B 8 kimacce — 34 waca u 34 yaca
COOTBETCTBEHHO; B 9 kiacce -34 yaca u 34 yaca COOTBETCTBEHHO.

HenenbHass Harpy3ka ydeOHoro mnpeamera «®Pusmka» 1O KilaccaM IpejacTaBieHa
CJIEYIOIUM KOJMYECTBOM YacCOB:

dpopma 00yuenusn KoauvecTBo 4acoB B HeeJ0
(04HO0/3204H0)




8 kimacce 9 knacce
ouHas Gopma 2 3
OYHO-3a04HAast 1/1 2/1
dhopma
3a04Has popma 1/1 1/2

COJAEPKAHUE OBYUEHUS

8 KJIACC

IepBoHaya/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumun. Ponp XuMHM B >KM3HM 4YeJlOBEKAa. XHWMHS B CHCTEME HayK. Tena u
BemiecTBa. Du3nyeckue CBOMCTBA BEIIECTB. ATperarHoe COCTOsIHME BemecTB. [loHsTHe 0 MeTomax
Mo3HaHus B XuMuH. YucTeie BemecTBa U cMecH. CrocoObl pa3ielieHus: CMeceil.

ATOMBI ¥ MOJIEKYJTBI. XUMHUECKHE IeMEeHThI. CHMBOJIBI XUMHUUECKHX 71eMeHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYIIIPHOE YUCHHE.

Xumnaeckasi popmynna. BaleHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemecTB. OTHocHuTeNnbHass aToMmHass Macca. OTHOCHUTENbHAs MOJIEKYJIsIpHas Macca.
MaccoBas 10JIsI XHMHYECKOT0 2JIEMEHTA B COCTUHEHNH,

KomnnuecTtBo BeniectBa. Mosb. MomsipHast Macca. B3anMoCBsI3b KOJTMYECTBA, MACCHI M UHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo hpopmynaM XUMUYECKUX COCTUHECHHH.

@uU3NYECKNEe W XUMHUYECKHE SIBJICHUSA. XHUMHUYECKas peakius M €€ MpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYEeCKHe ypaBHeHUsA. Kiaccudukanus XMMHUECKUX PEaKIuil
(coenuHeHws, pa3IoKeHUS, 3aMeIeHUs, OOMEHa).

Xumuueckuit 3xcnepumenm (UCnob308aHUE BUOCOMAMEPUATLIOB)-

3HAKOMCTBO C XHMHUYECKOW MOCYAOW, MpaBWJIaMHd pabOTHl B J1aOOPATOpUU U NMPUEMAMHU
oOpareHus ¢ 1abopaTopHbIM 000PYIOBAHNEM, 3HATH U3YUYCHHUE U ONTUCAaHNE PU3MUECKIX CBOMCTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMOAeHUE (PU3NUYECKUX (TIaBIICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIIKE, KUIICHHE M KOHJCHCAIMs BOJBI) U XUMHYECKUX (TOPEHHE CBEYH,
MPOKAJTUBAHUE METHOM IMPOBOJIOKH, B3aUMOICHCTBUE MEJIa C KUCIIOTON) SIBJICHUH, HAOIIOICHUE 1
OTIMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUECKHX peaKiuil (pa3ioKeHue caxapa, B3auMoICHCTBUE
CEPHOM KHUCJIOTHI C XJOpUIOM Oapus, pasiokenue ruapokcuna meau (II) mpu HarpeBanuw,
B3aUMOJICHCTBHUE kelie3a ¢ pacTBopoM coiu Menu (II), uzydenne crnocoOoB pazieneHus cMeceit:
C TIOMONIBIO MarHuTta, QWIbTpOBAaHWE, BBHIMAPUBAHUE, TUCTHUIUIAIMUSA, XpomMarorpadus,
MIPOBEJICHUE OUYMCTKU MOBAPEHHOMN CONM, HAOMIOJEHHWE M ONKCAaHUE PE3YIbTaTOB MPOBEACHUS
ONbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsi MacChl, CO3JaHHE MOJENEeH MOJIEKYI
(IIapocCTePIKHEBBIX ).

BaxuHeiinue npeacTaBuTe/ M HEOPraHUYECKUX BellecTB

Bo3ngyx — cmeck razoB. CocraB Bo3gyxa. Kuciopoa — 31eMeHT M MpoOCTO€ BELIECTBO.
Haxosxxnenue kucioposa B nmpupoje, pu3ndeckue 1 XMMHUECKHE CBOMCTBA (PEaKIMK TOPEHUS).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyYeHHUS KHCIOpoJa B Jaboparopud U
MpoMbIIIeHHOCTH. KpyroBopoT kucnopoaa B mpupoje. O30H — asioTpomHas MoaudUKaius
KHCIJIOpO/JIa.

TemmoBoit 3ddexT XuMuUdeckol peakluud, TEPMOXUMHUYECKHUE YypaBHEHUS, JK30- U
SHAOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3AyXa, YCUJICHHUE
MApHUKOBOTO P QeKTa, pa3pylieHHe 030HOBOT'O CIIOSL.

Bonopon — anemeHT u mpocToe BemecTBo. Haxoxaenne Boopoa B npupoae, Guzndeckue
Y XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI moryueHusi. Kuciotel u comnu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUYECKUM YpaBHEHHSIM.

dusnyeckue cBorcrBa BOoAbl. Boxa kak pactBoputens. PactBopbel. HaceleHHbsle u
HEHACBIIIIEHHbIE PacTBOpPbL. PacTBOpUMOCTH BellecTB B Bojie. MaccoBas 10Jisi BEIIECTBA B
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pactBope. Xumudeckue cBoicTBa BoJbl. OcHOBaHMs. Pojib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B Ipupoje. 3arps3HEHUE MPUPOJHBIX BojA. OXxpaHa M OYHMCTKA
MIPUPOIHBIX BOJI.

Knaccudukanuss Heopranmyeckux coenuHeHuil. Okcunpl. Kiaccudukanus OKCHIIOB:
cojseoOpa3ymomue (0OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpaszytomue. Homenknarypa
oKkcu0B. PU3nUecKre U XMMUYECKHUE CBOMCTBa OKcuI0B. [loyuenue okcuios.

OcnoBanms. Knaccupukanuss OCHOBaHMIA: INENOYM ¥ HEPACTBOPHMBIE OCHOBAHMSL
Homenknarypa ocHoBanmii. ®Pu3nyecKkMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kuciot. @uU3ndecKue U XUMHUYICCKHE
cBoiicTBa kuciaot. P aktuBHoctu metamuioB H. H. bekerosa. [losryuenue kucnor.

Comu. Homenknarypa coneil. @usndeckue M XuMudeckue cBoiicTBa cosieid. [lomyuenue
COJIEH.

['eneTnyeckas CBsI3b MEXy KJIaCCAMH HEOPTAaHUYECKUX COSIMHEHUH.

Xumuueckuit 3kcnepumenm (UCHOIb308aHUE BUOCOMAMEPUATLOB):

3HATh KaK MPOBOAMTCA: KAaueCTBEHHOE ONPEIEIIEHUE COJIEp)KaHUsl KHCIOpOo/ia B BO3yXeE,
MoJlyueHue, coOupaHMe, paclo3HaBaHME W MH3Y4YEHHE CBOWCTB KHCIOpOJAA, HaOoeHue
B3aMMOJICHCTBHUS BEIIECTB C KUCIOPOJOM M YCIOBHUS BO3HUKHOBEHHS M MIPEKPAIICHHUS TOPEHUS
(moskapa), o3HaKOMJIEHHE C 00pa3iaMu OKCHU/IOB M OTICAHUE WX CBOWMCTB, TIOJydeHHe, COOMpaHue,
pacrno3HaBaHHe U U3y4eHHE CBOMCTB BOJ0OpO/ia (TOPEHHE), B3aUMOIEHCTBHE BOJIOPO/Ia C OKCUIOM
Meau (II) (Bo3MOXKHO HCHONB30BaHUE BHUAEOMATEpUAIOB), HaOMIOJEHHE OOpPa3I0OB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW pPACTBOPEHHUS BEIIECTB C Pa3IUYHON
pPacTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONMPEACIEHHON MAacCOBOM JI0JIE€H pacCTBOPEHHOTO
BEIIECTBA, B3aWMOJCHCTBHE BOJBI C MeETaUIaMH (HaTpueM U KaibliueM) (BO3MOXKHO
HCIIOJIb30BAHME BHUAECOMATEpUasoOB), HCCIEIOBaHUE OOpas3lloB HEOPraHWYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB, HAOMIOJEHHE W3MEHEHUS OKPAaCKH WHIUKATOPOB B pacTBOpax KHUCIOT U
mienovuei, u3ydeHne B3aumoaecTeus okcuna Meau (I1) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIIOT C
MeTaJUlaMH, PEaKUWid HEWTpaIu3aluy, IMOITYyYEeHHUE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE
OJIHOIO MeTajila JPYTMM W3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIbHBIX 3aJad 0 TEMeE
«BaxuHelmue Kiacchl HEOPraHMYECKUX COCTUHEHUIN.

Iepuonuveckuii 3akon u Ilepuoamyeckasi cucrema xumuuyeckux jiementos /. WU.
MenpaesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie MONBITKH KJIaCCU(UKALUNA XUMHUYECKUX 3JIeMEHTOB. [IoHsATHE O TpyInax CXOAHbIX
AJIEMEHTOB (LIEJIOYHBIE U MIEIOUHO3EMENbHBIE METAILIbI, TaJIOTE€HbI, HHEPTHBIE T'a3bl). DIIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUABI U TUAPOKCH/IBI.

[lepuognueckuit  3akoH. Ilepuonmueckas cucremMa XUMHUYECKHX 3ieMeHTOB /.
N. Menneneea. Kopotkonepuoanas u miauHHONepuoanas ¢opmbl [lepuonudeckoil CUCTEMbI
xumuyeckux sneMeHtoB J[. WM. MengeneeBa. Ilepumoasl u rpynmbl. PU3MUECKHI CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U IPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aToMHBIX sifiep. 30Tonsl. DiekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obomouek atoMoB TepBbIX 20 xXuMuueckux dnemMeHToB llepumommyeckoit cuctemsr /.
N. MenneneeBa. XapakTepucTUKa XMUMUYECKOTO 3JIEMEHTA 10 €ro NoJioxkeHuto B [lepuoanueckoit
cucrteme /1. . Meneneena.

3aKOHOMEPHOCTU U3MEHEHHUSI pajiiyca aTOMOB XMMHUUYECKHUX 3JIEMEHTOB, METAINTIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIIaM U MEPUOAAM.

3nauenue Ileproanueckoro 3akoHa u Ilepuoanueckoil CUCTEMBI XUMHUYECKUX JIEMEHTOB
JUIsl pa3BUTHS HayKu U npakTuku. JI. . MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanentnas (nonstpHas u HETOJISIPHAS ) CBSI3b.
DNEeKTPOOTPULIATENHHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBA3b.

Crenenb okucieHust. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl okucneHus
1 BoccTaHOBJNIeHUs1. OKUCIUTEIN U BOCCTAHOBUTEIIH.
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Xumuueckuit 3xcnepumenm (UCNob306aHUe BUOCOMAMEPUAILORB)-

M3y4eHHEe 00pa3IoB BEIIECTB METAJUIOB M HEMETAIIOB, 3HATH B3aUMO/ICHCTBHE THPOKCHIA
LIMHKA C PAacTBOpaMU KHUCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB, WLTIOCTPUPYIOIIUX MPUMEPDI
OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKlUii (rOpeHUE, PeaKuy Pa3ioKeHHs, COCTMHEHNUS).

Mescnpeomemmuoie céazu

Peanuzarust MeXNpeMETHBIX CBSI3€U MPU U3YyYECHUU XUMHUHU B 8 KJIacce OCYIIECTBIISETCS
gepes UCIOJIB30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MIOHATUH, TaK U TIOHSITHIH, SBIISIOIIAXCS
CHUCTEMHBIMU IS OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IUKIIA.

OO61re ecTeCTBEHHO-HAYYHBIC MIOHITHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(dukanus, MNePUOJUIHOCTb, HAOIMIOACHUE, OKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEPEHUE, MOJIENb, SIBJICHHE.

dusnka: Marepus, aroM, OJJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIHJA, H30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUYECKUN 3apsi, BEIIECTBO, TeNo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3MYECKHUE BEIUYHMHBI, CAMHHUIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: dotocunres, nprxanue, ouocdepa.

I'eorpadust: atmocdepa, runpocdepa, MUHEpPaIbl, TOPHBIE TOPOIbI, TOJIE3HBIE HCKOTIAEMBbIE,
TOILJTMBO, BOJTHBIE PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYeCKas peakius

[lepmognueckuit  3akoH. Ilepuommueckas cucremMa XMMHUYECKHX 3JIeMEHTOB [l
N. MengeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB XHMHUYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJIOB, Kajus, KaIblMs W WX COEAUHEHUHW B COOTBETCTBUH C
MOJIOKEHHUEM 1JIeMeHTOB B [lepuoanyeckoil cucteMe u CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BUAbBl XUMHUYECKON CBSI3M. THUIBI KPHUCTAUIMYECKHX PELIETOK,
3aBHCHUMOCTb CBOMCTB BEIIECTBA OT THIIA KPUCTAIUIMUYECKON PEIETKN U BUAA XUMHUECKOHN CBS3U.

Knaccudukanus m HOMEHKJIATypa HEOPTraHWYECKHUX BEIIECTB. XHWMHUUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHUMU, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Krnaccudukanus XuMU4ecKHX peakluid MO pa3IUYHbIM MpH3HAKaM ([0 YHUCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, I10 TEIIOBOMY 3B (HEKTy, IO U3MEHEHUIO CTENEHEH OKUCIIeHUs
XMUMHUYECKHUX DIIEMEHTOB, IO O0paTMMOCTH, [0 YYacTHIO Karajau3aropa). OK30- H
SHAO0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUUYECKUE YPABHEHUSI.

[Tonsitne o ckopoctu xumuueckoi peaxiuu. [lonsartue 06 oOpaTUMBIX U HEOOPATHUMBIX
XUMHUYECKUX peakiusx. [loHsATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
karanuse. [lonarue o xumuyeckoM paBHOBecHH. DaKTOPbI, BIUSIOLINE HA CKOPOCTh XUMHUYECKON
pEaKIuu 1 MoJI0KeHNEe XUMHUYECKOTO PAaBHOBECHSI.

OKHUCAUTENEHO-BOCCTAHOBUTENBHBIC PEAKI[UH, JJIEKTPOHHBIM OallaHC OKHUCIUTEIBHO-
BOCCTaHOBUTENbHOU peakuuu. COCTaBlIeHHE YPaBHEHHH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BAaHUEM METO/1a IIEKTPOHHOTO OanaHca.

Teopust >neKTPOTUTHUECKON AUCCOIHAIMH. DIEKTPOIUTHl U HEINEKTPOIUTHI. KaTHOHBI,
aHMOHBI. MeXaHu3M TUCCOILHUAIIMY BEIIECTB C Pa3IMYHBIMH BUJIAMU XUMHUYECKOU cBsi3u. CTeneHb
nucconuanuu. CUIbHbIE U c1a0ble SJeKTPOIUTHI.

Peakunu noHHOro oOMeHa. YcCloBUS MPOTEKAaHUS peaklUil MOHHOTO OOMEHa, TOJHBbIE U
COKpaIlEHHbIE MOHHBIE ypaBHEHHS peakiuii. CBOICTBA KUCIOT, OCHOBaHHMA M COJEH B CBETE
MpeJICTaBICHU 00 SJIEKTPOIUTUYECKON aucconuanui. KadecTBEeHHbIE pEakIMud Ha HOHBL
[Tonsartue o ruponuse conei.

Xumuueckuit Ikcnepumenm (UCNOIb308AHUE BUOCOMANEPUATLOB)-

03HAKOMJICHHE C MOJIEISIMH KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIEeCTB —
METaJUIOB U HEMeTaJuIoB (Tpadura u anMasa), CJI0KHBIX BEHIECTB (XJIOpUAa HATpPHs), 3HATh, KaK
UCCIIEIOBAaTh 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH pEakIuu OT BO3JCHCTBUS pa3IMYHbIX
(hakTOpoOB, HCCIEIOBAHUE DJIEKTPONPOBOTHOCTH PACTBOPOB BEIECTB, IMPOLECCa AUCCOIUAINH
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KHCJIOT, 1IeJ0Yel U cosel (MCIoJIb30BaHUE BUAECOMATEPUAJIOB), 3HaTh, KaK IPOBOASITCS OIIBITHI,
WUTIOCTPUPYIOIIME TPU3HAKKA TPOTEKAaHUS pPEaKUil MOHHOro oOMeHa (oOpa3oBaHME OCAJKa,
BBIJICJIEHUE Ta3a, 00pa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOLIUE MPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEJBHBIX pEaKUUl (FOpEHHE, peakluu pPa3JI0KEHMs], COCAUHEHUs), paclloO3HAaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOULIbI0 KAueCTBEHHBIX pEaKUUW Ha HWOHbBI, pEUICHHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl 1 MX coeJUHEHHSA

OOmiass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTEpHbIE
crerieHn okucieHusi. CtpoeHue W (U3MYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XUMHYECKUE CBOWCTBA Ha MpHUMeEpe Xjopa (B3aUMOJEMCTBUE C METajulaMd, HEMETallaMu,
miesnioyamu).  Xjopoogopon. ConsHas KHMCIOTa, XHUMHYECKHE CBOWMCTBA, IOJIyY€HHE,
npuMeHeHue. J[eficTBre Xjopa 1 XJIOpOBOIOPO/Ia HAa OPraHU3M 4YelioBeKa. BaxHeiine XJ1opuabl
U UX HaX0XJECHHUE B IIPUPO/IE.

OO6mass xapakrtepuctuka 3ieMeHTOB VIA-rpymmbl. OcCOoOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTtpoeHue u (pu3MUecKue CBOICTBA MPOCTHIX BEIIECTB —
KHUCIIOpO/ia M cepbl. AJUIOTPOIHbIE MOAU(DUKALIMK KUCIOPOJa U cepbl. XUMUYECKHE CBOMCTBA
cepol. CepoBojiopos, cCTpoeHue, (U3MYECKHEe M XUMUYeCKHe cBoMcTBa. OKCHIBI CEphl Kak
MIPE/ICTaBUTENN KHUCIOTHBIX OKCHUIOB. CepHasi KUCIIOTa, PU3NYECKHe U XMMHYECKHE CBOMCTBA
(oOmme Kak mpeacTaBUTENs Kilacca KUCIOT U crienupuieckre). XuMHUYEeCKUe PeaKiiu, JeKalie
B OCHOBE ITPOMBIIIJIEHHOTO C1I0CO0a MOJIy4YeHUsl CEpHOM KUCIOTHL. [I[puMeHeHe cepHOil KUCTOTHI.
Conu cepHOU KHCIOTHI, KaueCTBEHHas peakuus Ha cynabdar-uoH. Haxoxnenue cepbl u eé
COEIMHEHUH B IPHUPOJE. XMMUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSIMH CEPBI
(KUCIOTHBIE JOXKIH, 3arpsI3HEHHE BO3/1yXa U BOJJOEMOB), CIOCOOBI €0 MPeA0TBPaIlEHUSI.

OO6mrast xapaktepucTuka 37aeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHblE CTENEHM OKHCICHUA. A30T, pPACHpOCTpaHEHHWE B NpuUpoje, (usnueckue u
XUMUYEeCKre cBoicTBa. KpyroBopoT azota B mpupoae. AMMHAK, ero (pU3NYecKue U XMMUYECKUE
CBOMCTBA, NMoJlyueHe U npuMeHeHue. Conu aMMOHUS, UX (U3NYECKHE U XUMUYECKHE CBOMCTBRA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHHMA. A30THas KHUCIIOTa, €€ IOJydeHHE,
¢bu3uMvYecKkue W XHUMHYECKHE CBOMCTBAa (0OmIMEe KakK TPEICTABUTENs Kiacca KHCIOT |
cneuupuyeckue). Vcnonp3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEpAIbHBIX
ynoOpeHnil. XuMu4eckoe 3arpsi3HeHHe OKpYyXKarolleld Cpeibl COeAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/M, 3arps3HEHHe BO3[yXa, NMOuYBbl U BOAOEMOB). Pochop, amnoTponHsle MoAUDUKALUU
docdopa, busndeckne u xumudeckue cBoiictBa. Oxcuna dochopa (V) u dhochopHas kuciora,
¢u3nyeckue M XMMHUYECKHE CBOiIicTBa, mosyudeHue. Vcnosnb3zoBaHue ¢ochaToB B KauyecTBe
MUHEPAJbHbIX YA0OpEHHH.

OOmast xapakrepuctuka 3eMeHTOB [VA-rpynmnel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHblE CTENECHH OKHCIEHHs. YTJIepo]], alJIOTPOIHbIE MOIUBHUKAIIMM, PACIPOCTPAHEHUE B
npupoje, pu3nuecKkue U XuMudeckue cBoiictsa. Ancopbuus. KpyroBopotT yrieposaa B npupoe.
Oxcunpl yriaepona, ux (pU3NYECKUE U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha KUBbIE OPraHU3MBI,
HOJIydeHHE U MPUMEHEHHUE. DKOJOTUYECKHEe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
rUIoTe3a rio0ajabHOr0 MOTEMJICHUs KIuMara, MapHUKOBBIM 3¢ ¢ekT. YroiapHas KuciaoTa U eé
CONM, WX (pU3MUEeCKHMe M XMMHMYECKHE CBOICTBa, MOJydyeHHEe M NpuMeHeHue. KauecTBeHHas
peakuus Ha kKapOoHaT-uOoHBI. Vcrosib30BaHre KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBILIUIEHHOCTH
U CEJIbCKOM XO3SIHCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEAMHEHMSX Yriepoja
(MeraH, TaH, 3THJIEH, alleTUJIEeH, 3TaHOJ, IIMLEPHH, YKCYCHast KucioTa). [IpupoiHbie HCTOUHUKU
YTJI€BOAOPOAOB (Yrojb, MIPUPOAHBINA ra3, HeQTh), MPOAYKTHI UX MepepaboTkH (O€H3UH), UX POJIb
B OBITY ¥ IPOMBIIUIEHHOCTH. [loHsATHE 0 OMOJIOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax,
yIJI€BOJAaX — W HUX POJM B XU3HU 4YejnoBeka. MarepuanbHOE €JUHCTBO OPraHMYECKHX U
HEOPraHUYECKUX COCIUHEHMM.

Kpemuuii, ero ¢usuueckue M XHUMHYECKHE CBOWCTBA, NOJy4Y€HHE U IPHUMEHEHHE.
Coenunenus kpemHuss B mnpupoje. OOmme mnpezacraBieHus o0 okcuzae kpemuus (IV) u
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KpeMHHEBOH kucnoTe. CHIIMKATBI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneimme
CTPOMTENbHBIE MaTepHajbl: KepaMHUKa, CTEKJI0, LEeMEeHT, OeToH, xene300eToH. I[IpoGiembl
0€3011aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM KHU3HH.

Xumuueckuit 3xcnepumenm (UCNob306aHUE BUOCOMAMEPUAILORB)-

u3yueHre oOpas3loB HEOPraHMYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI, 3HATh Kak
IIPOBOJUTCS:  KAueCTBEHHBbIE pEaKLUMHW Ha XJIOPUA-UOHBI U HAONIOJEHUWE IPU3HAKOB HX
MPOTEKaHMsI, OMBITHI, OTpaKkaromme (QU3MUeCKHe M XUMHUYECKHE CBOMCTBAa TaJlOTEHOB M MX
COEIMHEHUIN (BO3MOXHO HCIIOJb30BAHUE BUIEOMATEPHUATIOB), O3HAKOMJIEHHE C oOpasnamu
XJIOPUAOB (TaJOr€HUIOB), O3HAKOMIIEHHE C oOpaslamMu cepbl U €€ COCAMHEHUSIMU (BO3MOYKHO
MCIIOJIb30BaHNE BUICOMATEPHAIIOB), HAOIIOACHHUE MTpoIiecca OOYTIMBaHMs caxapa Mo/ IeHCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3y4eHHE XUMUYECKMX CBOWCTB pa30aBiICHHON CEpHOI
KHUCJIOTHI, IIPOBEJICHHE KAaYE€CTBEHHOM peakuMM Ha Ccyib(paT-HOH W HaONloJleHue IMpH3HaKa eé
MIPOTEKAHUsI, O3HAKOMJIEHHE C (PU3NYECKMMM CBOWCTBaMH a30Ta, ¢ocdopa U MX COEAUHEHUN
(BO3MOKHO HCIIOJIb30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX yr00peHui,
MOJIyueHue, coOMpaHue, pacrno3HaBaHWE M U3yYEHUE CBOMCTB aMMHUaka, I[pPOBEACHUE
KayeCTBEHHBIX peakluii Ha MOH aMMOHUS U (ocaT-uoH U U3y4eHHE IPU3HAKOB UX MIPOTEKAHNUS,
B3aUMO/ICHICTBUE KOHIEHTPUPOBAHHON a30THOM KHMCIOTHI ¢ MEJbI0 (BO3ZMOKHO HCIOJIb30BAHUE
BHUJIEOMATEPUANIOB), M3Y4YEHHE MOJelied KpPUCTAIIMYECKUX PpEmETOK anMasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHUE C IIPOLIECCOM aJICOPOIMHM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yII€M U yCTPOMCTBOM NMPOTHUBOTra3a, NoJydeHne, COOMpaHue, paclo3HaBaHue U U3y4eHHEe CBOWCTB
YTJIEKUCIIOro rasa, MPOBEJEHHE KAauyeCTBEHHBIX peakiuil Ha KapOOHAT U CHJIMKAT-MOHBI M
U3y4YeHHE MPHU3HAKOB WX [MPOTEKaHMs, O3HAKOMJIEHME C TPOAYKUIHEH CHJIMKAaTHON
MIPOMBIIIJIEHHOCTH, PellIeHNe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHelIne HeMeTasulbl U UX
COCTMHEHUS».

MeTaJibl B UX COCIMHEHUS

OO01as XapakTepuCTHKa XUMUYECKHX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUH UX MOJIOKEHUS
B [lepuonuueckoil cucreme xumuueckux snemeHToB Jl. M. MenzaeneeBa U CTpOCHUS aTOMOB.
Crpoenue meramioB. Meramnyeckas CBA3b M METAUINYECKas KPUCTAIMYECKAs pEeHIETKa.
DJIEKTPOXUMUYECKUN PAl HAOPSKEHUM MeTauioB. DU3MYECKHME W XHMHYECKHE CBOWMCTBA
MetaiioB. OOuue cnocoObl notydyeHus MetamioB. [loHsTre o KOppo3uH MeTalsioB, OCHOBHbBIE
crocoObl 3amuThl UX OT Koppos3uu. CmaBbl (CTayb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U UX
MIPUMEHEHHE B OBITY U IPOMBIIILJICHHOCTH.

[Ilenounble MeTaIIbL: NOJ0KEHUE B Ileproauyeckoil cucreMe XMMUYECKUX 3JIEMEHTOB /1.
W. MenneneeBa, CTpOEHUE UX aTOMOB, HaxoXxJeHHe B mpuponae. Pusmyeckue M XUMHYECKUE
CBOICTBa (Ha mpuMepe HaTpus U Kanusi). OKCUAbl U THAPOKCUABI HATpud U Kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COETUHEHMUIA.

[IlenouyHo3emMenbHbIE METAUIBI MATHUH U KaJIbLIMii: noJioxkenue B [lepuoanueckoil cucreme
xumuyeckux snemMeHToB JI. U. MenaeneeBa, cTpoeHHE MX aTOMOB, HaxOXJEHUE B IPHUPOJE.
®u3nueckue U XMMHYECKHE CBOMCTBA MarHus M Kajlblus. BaxHeine coequHEHUs KalbIus
(oxcun, rugpokcun, conn). JKECTKOCT BOJIBI M CIIOCOOBI €€ YCTpaHEHUS.

AmoMunuii: nosoxenue B [lepuoanueckoil cucreMe XUMHUYECKUX 3iemMeHToB [l
N. MenneneeBa, CTpo€HHE aTOMa, HAXOKIEHUE B ipupoie. PU3NUecKue U XUMUYECKUE CBONCTBA
aIOMUHUS. AMGOTEpHbIE CBOICTBA OKCH/IA U THPOKCHU/IA ATFOMUHHUSL.

XKeneso: mnonoxenne B llepnoanueckoil cucreMe XMMHYECKHX d3ieMeHTOB /I
N. MenneneeBa, CTpo€HUE aTOMa, HAXOKIEHUE B ipupoie. PU3NUECKUue U XUMUYECKUE CBONCTBA
xene3a. Okcunel, Tuapokcuasl u conu kene3a (II) u sxenmesa (III), ux cocras, cBoiicTBa U
MIOJIyYEHHUE.

Xumuueckuii  IKCnepumenm  Ha  meopemuueckom  ypoene  (ucnonvsosanue
8UO0EOMAMeEPUANos):.

O3HaKOMJIEHHE ¢ 00pa3IlaMy METAJIJIOB U CIJIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU, H3yUECHUE
pe3yiabTaTOB  KOPPO3MM METAIOB  (MCHOJb30BAaHHE BHUAEOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJICHICTBUS OKCHJA KalblMsl M HATpHUs C BOJOM (MCHOJB30BaHUE BUIEOMATEPHAIIOB),
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HCCIIeIOBaHUE CBOMCTB KECTKOM BOIBI, ITPOIEcca TOPEHUS JKele3a B KUCIOPoAe (MCIIOIb30BaHHE
BHJICOMATEPHAJIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKLMi HAa HOHBI: MarHus, KaJblIKs,
alMroMuHus, MHKA, xene3a (II) u xenesa (III), mequ (I1), HabmrogeHue U onucaHue MPOLIECCOB
OKpAIlIMBaHUS [JIAMEHN MOHAMH HATPHs, Kalus U Kalblus (MCIOJIb30BaHUE BUACOMATEPHUATIOB),
uccieoBaniue aM(pOTEepPHbIX CBOWCTB TMAPOKCHIA ATIOMHMHHUS M THAPOKCHAA IIMHKA, PEUICHHUE
HKCTIEPUMEHTAIBHBIX 3334 10 TeMe «BaxxHele MeTaulbl 1 UX COCMHEHUS.

XHuMHS M OKPYKAIOLIAs cpeaa

BemectBa u Marepuanbsl B MOBCEITHEBHON XU3HHM 4YeloBeka. be3omacHoe MCIOb30BaHUE
BEIISCTB M XUMHUYCCKUX peaknuii B ObITy. I[lepBas mOMOINb NMPU XUMHUYECKUX OXKOTrax H
OTpaBJICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKPYXKAIOMIeH cpeabl (peaenbHasi JOIMyCTUMAast KOHIICHTPAIIHS
BelecTs, nanee — [1JIK). Posb xuMuu B penieHuu 3K0JI0rH4ecKuX npooiieM.

Xumuueckuit 3kcnepumenm (UCHOIb308aHUE BUOCOMAMEPUATLOB):

n3ydeHre 00pas3oB MaTepHAIIOB (CTEKIIO, CTIABBI METAJUIOB, TOJIMMEPHBIC MATEPHAIBI ).

Meostcnpeomemmnuoie ceasu

Peanmzanus MEXIpeIMETHBIX CBSA3EH MPU W3YYSHHH XHUMHHU B 9 KJIacce OCYIIECTBISETCS
gepe3 MCIOJIb30BaHNe Kak OOMINX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK U IOHATHH, SBIISIOIINXCS
CHCTEMHBIMH JIJIsl OT/ICBHBIX IMPEIMETOB €CTECTBEHHO-HAYIHOTO IHKJIA.

OOmire ecTecTBEeHHO-HAYYHBIC TOHSITHS: HAYUYHBINA (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHAIIH3,
CHHTE3, Kiaccu(uKamusi, TEepUOJUIHOCTh, HAOMIOACHNE, OJKCIIEPUMEHT, MOJCIHPOBAHHE,
W3MEpEHHUE, MOJICNb, SIBJICHUE, TAPHUKOBBINA d3P(EKT, TEXHOJIOTHSI, MATCPHAIIBL.

®dwusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIWI, HW30TOIIBI,
paIMOaKTHBHOCTh, MOJIEKYJa, DJIEKTPUYECCKHHA 3apsill, MPOBOJHUKH, TOJIYIPOBOTHHUKH,
TUDJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe€ COCTOSIHHE BEIIECTBA, ras,
pacTBOp, paCTBOPUMOCTD, KpUCTAIITNYECKasl peIIETKa, CIIIaBbl, PU3NUECKUE BETUUNHBI, €TUHULIbI
U3MepeHus, KOCMUYECKOe MPOCTPAHCTBO, TUIaHEThI, 38361, CoHIIE.

buonorus: ¢orocunTes, apixanue, Owocdepa, dKOCHCTEMa, MUHEPAIbHBIC YI0OpEHUS,
MHUKPO3JIEMEHTBI, MaKPOIJIEMEHTHI, MUTaTeNIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPaIBl, TOPHBIE OPO/IbI, TIOJIE3HBIE HCKOTIAEMBIE,
TOIUIUBO, BOJTHBIE PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUS TIPOI'PAMMBI 1O XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUS

JIMUHOCTHBIE PE3YJIbTATHI

JUYHOCTHBIE PE3yJIbTaThl OCBOEHHS IPOTPAMMBI OCHOBHOIO 0O0IIEero o0pa3oBaHUs
JOCTHUTAIOTCS B X0J1¢ OOYUCHHsI XMMHUHU B €AUHCTBE yIeOHOH M BOCHHMTATEIbHON JEATSILHOCTH B
COOTBETCTBHH C  TPAJAUIMOHHBIMH  POCCHHCKAMH  COLMOKYJIbTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMHU [IEHHOCTSMH, IPUHATHIME B OOINECTBE MPaBHJIAMH W HOPMaMH IOBEIACHUS H
CIMOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHMUS, CAMOPA3BUTHSI M COLMATU3AIMN 00YYarOIHXCS.

JIMYHOCTHBIEC pE3yIbTaThl OTPaXKAIOT TOTOBHOCTH OOYYAIOIIMXCSA PYKOBOICTBOBATHCS
CHCTEMOM MO3WTHUBHBIX LIEHHOCTHBIX OPUEHTALMI M PaCHIMpPEHHE OIbITa JEATCIHHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) MaTpHOTHYECKOr0 BOCTIUTAHUS:

IIEHHOCTHOTO OTHOIIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY
HACJI/INI0, TIOHWMAaHMs 3HAYCHHS XMMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOIIECTBa,
CMOCOOHOCTH BIIQJIETh JIOCTOBEPHOW HH(OpMAIUEl O MEPeAOBbIX JTOCTHKEHHSIX M OTKPBITHUSIX
MHUPOBOM M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHUpa U 00IIECTBA;

2) TPaKAAHCKOT0 BOCIIUTAHUSI:

MPEJCTAaBICHUS O COIMAIbHBIX HOPMax M MpPaBUIaX MEKIMYHOCTHBIX OTHOIICHHWH B
KOJUIEKTHUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTH B 0OIIIECTBEHHO MOJIE3HO,
y4eOHOUMCCIICIOBATEILCKOM, TBOPYECKOW U JIPYTHX BHIAX JCATEIBHOCTH, TOTOBHOCTH K
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pa3zHoo0pa3HO COBMECTHOMN JIEATEIILHOCTH MPH BBIMIOTHCHUN YUeOHBIX, TO3HABATEILHBIX 3a7ad,
BBITIOJIHEHUM XUMHUYECKHX OJKCIIEPUMEHTOB, CO3JaHHHM YYEOHBIX IPOCKTOB, CTPEMIICHHS K
B3aMMOIIOHUMAHHUIO M B3aWMOTIOMOINM B IPOIECCe 3TOH yd4eOHOH AESITenTbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHUE U TIOCTYIKH CBOMX TOBAPHUIIEH C MTO3UITUHM HPABCTBEHHBIX U MPABOBBIX
HOPM C y4ETOM OCO3HAHUS TOCIIEACTBHIA MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMA '

MHPOBO33PECHUYECKUE  MPEJACTABICHUS O  BEHIECTBE W  XHUMHYECKOH  peakIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH M COCTABIISIONIAE OCHOBY IS
MMOHUMAHWS CYITHOCTH HAYYHOW KapTHHBI MHUPA, IPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BHUTHS TIPUPOJIBI, B3aUMOCBSI3SX YEIOBEKA C MPUPOJIHON CPEelIoi, O pOJIM XUMUU B TIO3HAHHUH
3TUX 3aKOHOMEPHOCTE;

MO3HABATEIbHBIE MOTHBBI, HANpaBlICHHbIC HA TMOJyYCHHE HOBBIX 3HAHWUH 110 XUMUH,
HEOOXOIUMBIC Il OOBSCHEHWS HAONIOMAeMBbIX TIPOIECCOB W SBJIICHHM, ITO3HABATEIHHOM,
WH()OPMAMOHHON W YUTATEIIbCKON KYJIBTYPHI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JHMTEPATYpOU, JOCTYITHBIMH TEXHHUYECKUMHU CPEIACTBAMH
WH()OPMAIMOHHBIX TEXHOJIOTUH;

WHTEpeC K OOYyYEHHIO U TO3HAHUIO, JIFOO03HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W MCCIIENOBATEILCKOU JEATEIHPHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABJICHHOCTH U YPOBHS OOyUYCHHSI B TaIbHEHIIIEM;

4) popMupoBaHUsI KYJIbTYPbI 310POBbS:

OCO3HaHWE IICHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBIM 00pa3 JKW3HMU, OCO3HAHWE IIOCICJACTBUH WM HENPHITHE BPEIHBIX IPHBBIYCK
(yrmoTpeOsieHust ajkoroJis, HApKOTHUKOB, KypeHHWs), HEOOXOIMMOCTH COONIOACHHS TIPaBUI
0€30MacHOCTH MPU 0OPAIEHNH ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKH3HU;

5) Tpy10BOro BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3yYEHHIO Mpodeccuil U TpyAa pa3IMyHOro poja, yBaKEHUE K
TPYAY U pe3yibTaTaM TPYA0BO AESITEILHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHUW TI0 XHWMHH, OCO3HAHHBIA BBIOOP HHIAMBUAYAIBHONW TPACKTOPUU IPOIOHKECHHUS
o0Opa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH, OOILIECTBEHHBIX
UHTEPECOB U MOTpeOHOCTEH, ycHemHOW MNpodecCHOHATBPHON NeATENbHOCTH M Pa3BUTHS
HEO0OXO0IMMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPO(ECCHOHATIBHON Cpe/Ie;

6) 3K0JI0rHYecKOro BOCIIMTAHMS:

9KOJIOTHYECKHU 1ieJiecooOpa3Hoe OTHOLICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emile,
OCHOBE €€ CYIIeCTBOBaHHS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MUECKOMY M ICHUXUYECKOMY 3J0POBBIO,
OCO3HaHHWE LIEHHOCTH COOJIOICHHUS MPaBUl OE30MaCHOTO MOBEACHUS U paboTe ¢ BelleCTBaMU,
a TaKKe B CUTYaIUAX, YTPOKAIOIIUX 3J0POBBIO U KUZHU JIO/ICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHMUS, TIOJTydaeMble IPU U3YUYEHUU XUMUU, JJISl pelIeHHs 3a/1a4,
CBS3aHHBIX C OKpYXKAalollel NPUPOTHONU Cpeloi, IUIsl TOBBIIICHHUS YPOBHS SKOJOTHYECKON
KYJIBTYpPbI, OCO3HAHHUS TJI00ATBHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTed WX peuieHus
MOCPEJICTBOM METOJIOB XMMHH, SKOJIOTHUYECKOTO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATEIHbHON, KOMMYHUKATUBHOM U COIIMANILHOM MPaKTUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMeTHBIX PE3YNbTATOB BBIICISIIOT 3HAYUMbBIE IS (POPMHPOBAHUS
MHPOBO33pEHHUs OOIIeHAYUYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUIM, TUNOTEe3a, (akT, cucTeMa,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
MpeaIMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUH M3 ATUX MPeaMeTOB (OPMUPOBATEH MPEICTABICHUE O
[[EJIOCTHOM HAyYHOW KapTWHE MHpa, U YHUBEpCalbHbIE ydeOHBbIC NEHCTBUS (TMO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOPbIE OOECTEeunBaOT (OPMUPOBAHHE TOTOBHOCTHU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3HaBaTe/IbHBIE YHHBeEPCAIbHbIE YUeOHbIE TelcTBUS

ba3oBble joruyeckue 1ecTBUA:
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YMEHUS HCHOJb30BaTh MPHEMBI JIOTUYECKOTO MBIIUICHUS TpPU OCBOCHUHM 3HAHHIA:
PacKphIBATh CMBICT XUMHYECKUX MOHATHH (BBIJICNIATH UX XapaKTEPHbIC MPU3HAKU, YCTAHABIINBATh
B3aMMOCBS3b C JPYTMMHU TOHSTUSIMH), UCIOJIB30BaTh MOHATHS JUISI OOBSCHEHUS OTIENIBbHBIX
(axTOB U SBJICHUH, BEIOMPATh OCHOBAHMS M KPUTEPUHU JUTSI KIacCU(UKAIIMA XUMUYECKUX BEIIECTB
U XUMHUYECKUX PEaKIil, yCTaHaBIMBATh NMPUYMHHO-CIECICTBEHHBIC CBS3M MEXKIY OOBEKTaMH
W3YUYEHHsI, CTPOUTH JIOTMYECKHE DPACCYXKJIEHHsS (MHAYKTHBHBIC, NEIYKTHBHBIC, MO aHAJIOTHH),
JIeTIaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHHUE TPUMEHSTh B IpOIecce TMO3HAHUS MOHATUSA (TpeAMETHBIE M MeTalpeaMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HWCIOJb3yeMble B XHMHH, NPEOOPa3OBBIBATH IIMPOKO
MpPUMEHSIEMBIE B XUMHH MOJICIIbHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI JIEMEHTA),
XAUMUYecKass (GopMmylla W ypaBHEHHE XUMHUYECKOW peakIuu — TpU pPEHIeHHHu y4deOHo-
MO3HABATENBHBIX 3a7ad, C YYETOM OTUX MOJECIBHBIX TNPEACTABICHUN BBIABISATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEUIECTB H
XAMUYECKUX PEAKIMH, BBISBIATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIE CBSI3U H
MPOTHBOPEUHS B U3YJaEMBIX MTPOIIECCAX U SBICHUSX.

Ba3oBble ucciaenoBaresbcKue AeiicTBUS:

YMEHHE HCIIOJIb30BaTh TMOCTABJICHHBIE BOMPOCH B KadeCTBE MHCTPYMEHTA IMO3HAHHA, a
TaKkKe B KauyecTBe OCHOBBI JUIsi (OPMHPOBAHUS THIOTE3Bl IO TPOBEPKE NPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

MpHOOpETEeHNE OMBITa M0 TUIAHUPOBAHWIO, OPTaHW3alMMd W TPOBEACHUIO YUCHHUYECKUX
AKCTIEPUMEHTOB, YMEHHE HAOIOAATh 32 XOJIOM TPOIIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €ro
pe3ynbTat, (GopMyITHpPOBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylIbTaTaM IPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOACTAHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHHUE BBIOMPATh, aHAIM3UPOBATh U HHTEPIPETHPOBATH HHOOPMAIHIO PA3TUYHBIX BUOB
1 GOPM MPECTABIICHUS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO -TIOIYJISIpHAS JIUTepaTypa
XHUMUYECKOTO COJCPIKaHus, CIIpaBOYHbIE T0cOOus, pecypchl IHTepHETa), KpUTHYECKH OICHUBATH
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

yYMEHHUE MPUMEHSThH PAa3JINYHbIC METOJIBI M 3alIPOCHI IIPH TIOUCKE U 0TOOpe WHPOPMAIIUU U
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOUMBIX JUTS BHITIOJTHEHUST YICOHBIX U TTO3HABATEIIBHBIX 3a/1a4
OTPENENEHHOTO THUIA, MPHOOPETEHUE OIbITa B 00JACTH WCIOJIb30BaHUS WH(POPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYIbTYPOH aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTUMAIBHYIO (OopMy TpeacTaBiIeHUs
nHGOpMAIIMA W WILTIOCTPHUPOBATH pEIIaeMbIe 3a/1a4d HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamu rpaduKu ¥ ©X KOMOUHAIMAMUY;

YMEHHUE HCIOJb30BaTh M AHAJIM3MPOBATH B Tpolecce y4eOHOM W HUCCIEIOBATEIBCKOU
JESTETbHOCTH UH(OPMAIIHMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOTO X03SHUCTBA U TPAHCIIOPTA
Ha COCTOSIHUE OKPYKAIOIICH TPUPOTHON CPEJIbI.

KoMMyHHKaTHUBHBIC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS:

yYMEHUSl 3aJlaBaTh BOMPOCHI (B XoJe auaiora W (WJIU) JUCKYCCHUH) TIO CYIIECTBY
oOcyxnaeMoii TeMbl, (HOPMYIHPOBATh CBOW TPEIJIOKEHHUS OTHOCHUTEIHLHO BBITIOJTHECHUS
NPEUI0KEHHOHN 3a1auH;

YMEHHUsI TIPEJICTABIIATh MMOJTYYCHHBIE PEe3yIbTaThl TO3HABATEILHON NEATEILHOCTH B YCTHBIX
M THUCHPMEHHBIX TEKCTax; JeJaTh MPE3CHTAIMI0 PEe3yAbTAaTOB BBINOJHEHUS XUMHUYECKOTO
JKCIepUMeHTa (JJabOpaTOPHOTO OIbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUS Y4eOHOIO COTPYIHHYECTBA CO CBEPCTHHUKAMM B COBMECTHOW MO3HABATENBHON M
HCCIIEI0BATENILCKOM JEATENbHOCTH NPU PEIIEHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE YuéTa
oOIMX MHTEPECOB U COTJACOBAaHMS MO3UIUI (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBbBIE
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JEHCTBHM, ONpeaesieHe KpUTepUeB 10 OL[EHKE KauecTBa
BBITIOJIHEHHOW pabOTHI U IpYyTHE).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe NelicTBHUS:
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YMEHHME CaMOCTOSITENIBHO ONPEAEIATh LEIN JESITEIbHOCTH, INIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJIUPOBaTh M NpPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEIBHOCTH, BBIOWPATH
HauOomee 3 eKTUBHBIE CITOCOOBI peICHHsI yIeOHBIX U T03HABATEIBHBIX 33a4, CAMOCTOSTEIIHHO
COCTAaBJIATh UM KOPPEKTUPOBATH IPEUI0KEHHBIN aITOPUTM JCHCTBUN IIPH BBINIOJHEHNUN 3aJaHUI
Cc y4€TOM IOJydeHHUs] HOBBIX 3HAHUM 00 HM3y4aeMbIX OOBEKTaxX — BEIIECTBAX M PEAKLHUSAX,
OILICHMBATh COOTBETCTBUE MOJYYEHHOI'O pe3yibTaTa 3asiBJICHHOM 11€JIM, YMEHHE UCIIO0JIb30BATh U
aHAJIM3UPOBATh KOHTEKCTBHI, IIpeJIaraéMble B YCIIOBUM 3aJIlaHUM.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pPeE3yNbTaTOB IO OCBOCHHIO OO0S3aTEIBHOTO  COJEPIKAHMS,
YCTaHOBJIEHHOTO JaHHOM (QenepaibHON pabodeil mporpamMMmoi, BBIJEISAIOT: OCBOECHHBIE
oOyJaromMMHUCs Hay4YHble 3HAaHUS, yYMEHHUS W CIOCOOBI JecTBUH, cnenuduyeckue uis
npeaMeTHo obnactu «XHMHS», BHUIbI JESITEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIpEeTaINH, IPE0Opa30BaHNIO U TPUMEHEHHUIO B PA3IMUHbIX YU4E€OHBIX U HOBBIX CUTYaIUX.

K xoHniy oOydenust B 8 kiacce mpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YpOBHE JOJLKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

¢ PaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHSTHI: aToMm, MOJEKyJda, XUMUYECKHM
AJIEMEHT, MPOCTOE BEIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OAHOPOJHAasT M HEOJHOPOJHAs),
BAJICHTHOCTh, OTHOCHUTEJbHAsI aTOMHAsi U MOJIEKYJIIpHas Macca, KOJMYECTBO BELIECTBa, MOJIb,
MOJISIpHAsi Macca, MaccoBasl JI0JIsl XUMUYECKOTO 3JIEMEHTa B COEAMHEHUHU, MOJIPHBIA O0OBEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIbHOCTh, CTENIEHb OKUCICHUS, XUMHUUYECKast
peakuusi, Ki1accuuKalMs peakuil: peaklud COEIUHEHUS, PEeaKIUU pasJIoKEHUs, peakuuu
3aMelleHus], peakuu 0OMEeHa, 9K30- M SHA0TEPMUYECKHE PEaKIH, TEIIOBOM ApdeKT peakuuu,
SJIpO aTOMa, SJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, paAlyC aToMa, XUMHUYECKasl CBS3b,
NOJIApHAasl M HENOJIIPHAs KOBAJCHTHAs CBA3b, MOHHAS CBA3b, MOH, KAaTHOH, aHMOH, PacTBOp,
MaccoBas 10J1s BellecTBa (IPOLEHTHAs! KOHIEHTpAllKs) B pacTBOPE;

¢ WIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHMYECKHX IIOHSATHA M INPUMEHATh OTH
MIOHSATHS IIPU ONUCAHUU BEIIECTB U UX IIPEBPALLCHN;

e YICTIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JUISl COCTaBJIEHUs (JOPMYJI BEILIECTB U ypABHEHU I
XUMHUYECKUX PEAKIINH;

e ONpENIENATh BAJIEHTHOCTb AaTOMOB 3JIEMEHTOB B OWMHApHBIX COEIAMHEHMSX, CTCIEHb
OKHCJICHUSI 2JIEMEHTOB B OMHAPHBIX COEUHEHUAX, IPUHAICKHOCTD BELIECTB K ONPECIEHHOMY
KJlaccy COEAMHEHUH Mo ¢opmyiaMm, BHJ XUMHUYECKOW CBs3M (KOBAaJEHTHas W HOHHas) B
HEOPraHUYECKUX COCOVHECHHUSX;

e packpbiBaTh cMblca llepuonnmueckoro 3axona /[I. WM. MengeneeBa: neMOHCTPUPOBATh
IIOHMMAaHME NIEPUOJIUYECKON 3aBUCMMOCTH CBOMCTB XUMUYECKUX JIEMEHTOB OT X IOJIOKEHUS B
[leproauueckoii cucTemMe, 3aKOHOB COXPAHEHHUSI MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO -
MOJIEKYJISIPHOTO Y4E€HMsI, 3aKOHa ABOrazpo;

e ONIUCBIBATH U XapakTepu3zoBaTh TaOnuuHytro (opmy Ileproguueckoil cucTembl
XUMUYECKUX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noAarpynna (A-rpymmna)» U «modoyHas
noarpynna (b-rpynma)», manble u OoJblIMe HEPUOJbI, COOTHOCHTH 0003HAu€HHs, KOTOpbIE
umerotcs B Tabnuue «llepuonnyeckas cucrema xumudeckux snementos Jl. M. MenneneeBa» c
YHCIOBBIMH XapaKTEPUCTUKAMH CTPOSHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij s/pa,
oO111ee 4ncIiIo 3JIEKTPOHOB M paciipeieNieHUe UX IO IEKTPOHHBIM CIIOSIM);

e KJIacCU(UIMPOBATh XUMUYECKUE HJIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMHUYECKUE
peaknuu (1o YUCIy U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIUIOBOMY 3D PEKTY);

e XapaKTepH30BaTh (OMHUCHIBaTh) OONIME XHUMHMYECKHE CBOMCTBAa BEIIECTB pa3IWYHbIX
KJIaCCOB, TMOJTBEP)KJasi OMHCAHME NPUMEPAMU MOJIEKYISPHBIX YPaBHEHUH COOTBETCTBYIOILIMX
XMUMHMUYECKUX PEAKLINN;

¢ IPOrHO3MPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOIO COCTAaBa,
BO3MOYHOCTH MPOTEKaHUS XUMUYECKUX MTPEBPALIEHUN B PA3JIMYHBIX YCIOBUIX;

13



e BBIYHCIISATH OTHOCUTEJBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MAaccChl BEILECTB, MacCOBYIO
JOJTF0 XUMHYECKOTO 3JIeMEHTa 10 (popMysie COeIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOJIUTH PACYETHI 110 YPAaBHEHHUIO XUMHUYECKOU pEaKlvy;

e IPUMEHITh OCHOBHBIE OIEPALIMM MBICIUTEIBHON JEATEIBHOCTH — AHAIW3 M CUHTES,
CpaBHEHHE, 0000LIeHHe, CHUCTEMaTH3alMil0, KIAaCCU(UKAIMIO, BBISBIEHUE MPUYUHHO-
CJIEICTBEHHBIX CBSI3€M — JUIsl U3yYEHUS] CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUi, ECTECTBEHHO-
Hay4yHble€ METOJbl IO3HAHWSI — HaOJIIOJIEHUE, W3MEpPEHHUE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

e 3HATH MPaABWJIA TIOJIb30BAHUS XUMHUYECKOW MOCY0U U JIabOpaTOpHBIM 000PYAOBaHUEM, A
TaKXKe MpaBUjia OOpAIICHUs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHUSMH TI0 BBITIOTHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB IO TOJYYEHHUIO M COOMpaHMIO Ta3000pa3HBIX BEUIECTB
(BolOpoAa W KHCIOpOJa), MPUTOTOBIEHUIO PAaCTBOPOB C OMpeneinEHHOW MaccoBOMl oJeit
PacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U TIOHUMATh KaK IPOBOJAUTH XUMUYECKHE SIKCIIEPUMEHTBI
[0 pAacro3HAaBaHUIO PACTBOPOB IIENOYEH M KUCIOT C IOMOUIbI0 HHAMKATOPOB (JIaKMYC,
(beHnondranen, METUIOPAHK U JIpyTHE).

K xoHmy oOydeHnust B 9 kijacce npeJMeTHbIE pe3yabTaTbl Ha 0a30BOM YpOBHE JOJLKHBI
oTpaxarb c(hOPMHPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUI:

e PaCKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKUX TMOHATUN: XUMHUYECKUH HIIEMEHT, aToM,
MOJIEKYJa, HOH, KaTHOH, aHUOH, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, BaJIEHTHOCTH,
AJIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHMS, XHMHUYECKas peaklus, XUMHYecKas CBS3b,
TeII0BOM 3 GEKT peakiiu, MOJb, MOJISIPHBIM 00BEM, PACTBOP, MEKTPOJIUTHI, HEAIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs] JTUCCOLIMAIUS, PEaKUUd HOHHOrO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHE, 00paTUMBble U HEOOpaTUMBbIE peaKLUU, OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE pEaKIIUH,
OKHCIIUTEb, BOCCTAHOBHUTENb, OKHCICHME U BOCCTAHOBJIEHHE, AJJIOTPOIHMs, aM(pOTEPHOCTS,
XUMUYeCKas CBsA3b (KOBAJEHTHAas, HWOHHAs, METaJUIMYecKas), KpHUCTaLIM4eckas pemeérka,
KOppO3Msl METa/UIOB, CIUIABBI, CKOPOCTb XUMHUYECKOH peakiuM, NpeAeibHO IOIycTUMas
koHueHtpamus [1/IK BemecTBa;

e WUITIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKMX IOHATUH M NPUMEHATh 3TH
MOHATHUS NPU ONIMCAHUY BEILIECTB U UX MPEBPALCHUN;

e YICIIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JUISl COCTaBJIEHUs (POPMYJI BEILIECTB U ypAaBHEHU I
XUMUYECKUX PEaKIIHA;

e OIpENIENATh BAJICHTHOCTb U CTENEHb OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOIO COCTaBa, MPUHAIIEKHOCTh BEILECTB K ONpPENENEHHOMY KJIAacCy COEIUHEHHH IO
(bopMmynaM, BUJI XUMHUYECKON CBSA3M (KOBAJEHTHAs, MOHHAs, METAJUINYECKasi) B HEOPraHUYECKUX
COEJIMHEHUSX, 3apsi/l MOHA N0 XUMHUUYECKOW (opMmyiie, Xapakrep cpeabl B BOAHBIX PacTBOpax
HEOPraHUYeCKUX COCTUHEHUH, TUIl KPUCTAJUIMYECKOM PeIETKH KOHKPETHOTO BEILECTBA;

e packpbIBaTh cMbIci [lepuoanueckoro 3akona J[. 1. MenzeneeBa u 1eMOHCTPUPOBATH €T0
[IOHMMaHHEe: OINHUCBIBATH M XapaKTepu3oBaTh TabunuHyro (opmy Ileproguueckoil cucTemsl
XUMUYECKUX 3JIEMEHTOB: pa3jMyaTh MOHATHUSA «IJIaBHas MOArpynna (A-rpymmna)» U «mo0oyHas
noarpynna (b-rpynma)», manble u OoJblIMe HEPUOJbI, COOTHOCHTH 0003HAu€HHs, KOTOpbIE
UMEIOTCS B NEPUOJMUYECKOM Talnuie, ¢ YUCIOBBIMU XapaKTEpPUCTHKAMM CTPOEHUS aTOMOB
XUMUYECKHX 3JIEMEHTOB (COCTaB U 3aps sapa, 00Iee YHCII0 3JEKTPOHOB U paclpeieieHue ux 1o
3JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB U
UX COEIVUHEHMH B INpefesaX MajblX NEPHUOJOB M IJIaBHBIX MOATPYII C Y4ETOM CTPOCHMS HX
aTOMOB;

e KJIacCU(UIMPOBATh XUMUYECKUE HJIEMEHThI, HEOPraHMUECKUE BEIECTBa, XUMHUYECKUE
peakuuu (1Mo YUCIy M COCTaBY yYacTBYIOIIMX B PEAKLUHU BELIECTB, MO TEIIOBOMY 3P EKTy, 1Mo
M3MEHEHHIO CTENIeHEH OKHUCIICHUSI XUMUUECKUX DIIEMEHTOB);

e XapaKTepH30BaTh (OMHUCHIBATh) OOIIHME U CIICHU(PUUECKIE XUMUYECKHE CBOMCTBA MTPOCTHIX
U CJIO’KHBIX BELIECTB, IOATBEP:K/1asl ONMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIINA;
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e COCTaBJIATh YPaBHEHUS IEKTPOJIMTUYECKOW IMCCOLMALMU KHUCIOT, IIEJoued U coJiel,
MOJIHBIE M COKpAaIIEHHBIC YpaBHEHUS pEaKUUWi HOHHOTO OOMEHa, YpaBHEHHS pEaKIHid,
MOATBEPXKIAIOLIUX CYIIECTBOBAHME TI'E€HETHMYECKOM CBSI3M MEXJAy BELIECTBAMHM PA3JIMYHBIX
KJIACCOB;

® PACKpbIBaTh CYLUIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMH I[OCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKIUii;

e IPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MO>KHOCTH
MIPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUN B PA3INYHBIX YCIOBHUSX;

e BBIYUCIISAITH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILECTB, MacCOBYIO
JOJTF0 XUMHYECKOTO 3JIEMEHTa 10 (popMysie coeTMHEHHsI, MAaCCOBYIO JIOJIO BEUIECTBA B PaCTBOPE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKON pEaKIUH;

e 3HAaTh KakK cOOJIOAAaTh MpaBUjia MOJb30BAHUS XMUMHMUYECKON MOCYI0Ml M 1a00opaTOpHBIM
0o0opy/noBaHUEM, a TaKXKe IpaBuUiia 0OpallleHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
[0 BBIOJIHEHUIO JA0OPATOPHBIX XUMHYECKUX OIBITOB 10 TOJYYEHHIO M COOMpPaHUIOo
ra3000pa3HBIX BEHIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

e IOHUMATh KaK MPOBOJUTH PEAKIIUH, TOATBEPIKIAI0IIME KaueCTBEHHBIN COCTaB pa3InYHbIX
BEIIECTB: PACMO3HAaBATh OMNBITHBIM MYTEM XJIOpUA-, OpoMUI-, MOAUI-, KapOoHaT-, (ocdart-,
CWJIMKAT-, Cylnb(aT-, THIPOKCHI-UOHBI, KAaTHOHbl aMMOHHS M HOHBI H3yYEHHBIX METaJIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

e IPUMEHITh OCHOBHBIE OIEPAlMM MBICIUTEIBHON JEATENbHOCTH — aHAJIW3 M CUHTES,
CpaBHEHHE, 0000IIeHIe, CHCTEMATH3AIUIO, BISIBIIEHUE MPUUNHHO-CIEICTBEHHBIX CBS3eH — AJIs
M3YYEHHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAayYHbIE METO bl TIO3HAHUS —
HabII0IeHNe, U3MEPEHNE, MOJICIMPOBaHNE, IKCIEPUMEHT (pealbHbI U MBICIICHHBIH).
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TEMATHYECKOE INIAHUPOBAHUE 11O XUMHAHU IO OYHOM ®OPME OBYUEHMUS

8 KJIACC
No HaumeHnoBanue pa3aesioB U TeM IpOrpaMMbl KonunuectBo OnekrpoHHbIe (ITU(MPOBHIE) 00pa30BaTEIbHBIE
/11 4acoB pecypchl
Bcero
Paznen 1. IleppoHayaibHble XMMHYECKHE MOHATHS
1.1 | Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U MPAKTHUYCCKON 5 [[bubauoreka [IOK https://m.edsoo.ru/7f41837c]]
JIeITEIBHOCTH YeJI0BEKa
1.2 | BemecTBa 1 XUMHYECKHE PEAKIIUU 15 [[bubanoreka [TOK https://m.edsoo.ru/7f41837c]]
Wroro mno pazueny 20
Paspnen 2. BaxHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
2.1 | Bo3ayx. Kucnopos. [ousitre 00 okcnaax 6 [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]
2.2 | Bogopoa.IToHsTHE O KHCIIOTAX U COJISIX 8 [[bubanoreka [IOK https://m.edsoo.ru/7f41837c]]
2.3 | Bona. PactBopsl. [ToHsATHE 00 OCHOBaHUAX 5 [[bubanoreka [TOK https://m.edsoo.ru/7f41837c]]
2.4 | OcHOBHBIE KJIaCChl HEOPraHUYECKUX COCTMHEHUI 11 [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]

Hroro no pazneny

30

Pasznen 3. Ilepuoguueckuii 3axoH u [lepuoguyeckas cucreMa Xummnuec
Xumuyeckasi cBsizb. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIUN

Kux 3jeMmeHToB /. U. MenneneeBa. CTpoeHne aToMOB.

3.1 | Ilepuomuueckuii 3akoH u [leproguueckast CHCTEMa XUMHUYECKUX 7 [[bubmnoreka IIOK https://m.edsoo.ru/7f41837c]]
anemenTtoB JI. 1. MenpaeneeBa. CTpoeHnue aroma

3.2 | Xumuueckast cBsi3b. OKHUCIUTEIHHO-BOCCTAHOBUTEILHBIE PEAKIINU 8 [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]

Hroro mo paszgeny 15 [[bubanoreka IIOK https://m.edsoo.ru/7f41837c]]

PesepBHOE Bpems 3 [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68

TEMATHUYECKOE IJIAHUPOBAHHUE 11O XUMHWH 110 OYHOM ®OPME OBYYEHMUSI

9 KJIACC
Ne HaumeHoBaHue pa3/ienoB U TeM NPOrpaMMbl KonnyectBo OnexkTpoHHble (LHdpoBbIe) 00pazoBaTEIbHbIE
n/n 4acoB pecypcsl
Bcero

Paspnen 1. BenmecTBO H XuMHYeCKHe peaKIUU
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1.1 | [loBTOpeHHe U yriyOlieHHEe 3HAaHUH OCHOBHBIX pa3/ieiioB Kypca 8 5 [[Bubmuoreka IJOK https://m.edsoo.ru/7f41a636]]
Kiacca

1.2 | OcHOBHBIC 3aKOHOMEPHOCTH XUMHUECKHX PEAKIUIt 4 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a636]]

1.3 | DOeKTpOIUTHYECKAs JUCCOLUANNS. XUMUICCKUE PEAKIIUH B 8 [[Bubmuoreka IIOK https://m.edsoo.ru/7f41a636]]
pacTBopax

Hroro no pazneny 17

Pa3nes 2. Hemeranibl M MX COeIMHEHHS

2.1 | OGmas xapaKTepuCTHKa XUMUUECKHX 31eMeHTOB VIIA-rpymiisbl. 4 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a636]]
["asiorensl

2.2 | OGmas xapaKTepuCTHKa XUMUUECKHUX 1eMeHTOB VIA-Tpymibl. 6 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a636]]
Cepa u e€ coeTMHEHUSI

2.3 | OGmas xapaKTepuCTHKa XUMUUECKHUX IIEMEHTOB V A-IpyIbl. 7 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a636]]
A30T, dochop 1 ux coefuHEHUs

2.4 | OGmas xapaKTepUCTHKa XUMUUECKHUX 31eMeHTOB [V A-Tpymmsbl. 8 [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a636]]
VTiiepo/1 ¥ KpEMHHU# U UX COCTMHEHUS

Wroro o pazgeny 25

Pazgea 3. MeTa/uibl M X COCAMHEHUS

3.1 OO01ue CBOMCTBA METAJIOB 4 [[bubanoreka ITOK https://m.edsoo.ru/7f41a636]]

3.2 Bakneiirye MeTauIbl 1 UX COSIUHEHUS 16 [[bubanoreka IIOK https://m.edsoo.ru/7f41a636]]

Wroro o pazgeny 20

Pasznea 4. Xumusi v oKpy:Kaomas cpeia

4.1 | BemectBa u MaTepHaIbl B XKM3HH YeIOBEKa 3 [[bubanoreka ITOK https://m.edsoo.ru/7f41a636]]

Hroro mo pasneny 3

PesepBHOE Bpems 3 [[bubanoreka IIOK https://m.edsoo.ru/7f41a636]]

OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68

TEMATHUYECKOE IJIAHUPOBAHHUE 11O XUMHWH 110 OYHO-3A0UYHOM, 3A0YHO ®OPME OBYUEHUS

8 KJIACC
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Ne HauMeHoBaHue pa3eaoB U TEM MPOTrPaMMbl KonmuectBo DnekrpouHnbie (MuppoBBIe) 0Opa3oBaTEIBHbIC
/i 4acoB pecypchl
OYHO/3209HO
Bcero
Paszzen 1. IlepBonavajibHble XHMHYECKHE MOHATHS
1.1 | Xumus — BakHasi 00JaCTh €CTECTBO3HAHUS U MPAKTHUYCCKOU 5 (2/3) [[bubauoreka [IOK https://m.edsoo.ru/7f41837c]]
JIEATEILHOCTH Y€JI0BEKA
1.2 | BemiecTBa i XUMUYECKUE PEAKITHH 15 (7/8) [[bubanoreka [TOK https://m.edsoo.ru/7f41837c]]
Hroro no paszneny 20 (9/11)
Pazjen 2. Baxuneiimme npeacraBuTe/ M HEOPraHMYeCKUX BelIECTB
2.1 | Bo3ayx. Kucmopon. ITorsitre 06 okcumax 6 (3/3) [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]
2.2 | Bomopoa.ITousaTre 0 KHCIOTaX M COJIAX 8 (4/4) [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]
2.3 | Boma. PactBopsl. [ToHsiTre 06 0OCHOBaHUSX 5 (2/3) [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]
2.4 | OCHOBHBIE KJIACCHI HCOPTaHUYECKUX COCTMHEHUI 11 (5/6) [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]
Hroro no paszugeny 30 (14/16)

Pasznen 3. Ilepuoaguyeckuii 3axoH u [lepuoguveckas cucreMa XuMHYECKHX 3JIEMEHTOB
Xumuyeckasi cBsizb. OKMCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

. K. Menpaesieea. CTpoeHue aTOMOB.

3.1 | Ilepuoanueckuii 3akoH U [leproauueckast CHCTEMa XUMHUYECKUX 7 (3/4) [[bubanoreka IIOK https://m.edsoo.ru/7f41837c]]
anemenToB JI. 1. MenpaeneeBa. CTpoeHue aroma

3.2 | Xumuueckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEILHBIC 8 (4/4) [[bubanoreka IIOK https://m.edsoo.ru/7f41837c]]
peaKiuu

Hroro no paszaeny 15 (7/8) [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]

PesepBHOE Bpems 3 [[bubanoreka ITOK https://m.edsoo.ru/7f41837c]]

OBLIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 (33/35)

TEMATHUYECKOE ILIAHUPOBAHUE 11O XUMHWH 110 OYHO-3A0YHOM, 3A0YHON ®OPME OBYYEHMUSI

9 KJIACC
Ne HaumeHoBaHue pa3ieyioB U TEM IPOrPaMMBbI KommuecTBo DiexTpoHHbIe (IIU(PPOBBIC) 00pa30oBaTEIIbHBIC
n/n 4acoB pecypcsl
0YHO/3204YHO
Bcero

Paspnen 1. BenmecTBO H XuMHYeCKHe peaKIUU
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1.1 | [loBTOpeHHe U yriyOJieHHEe 3HAHUH OCHOBHBIX Pa3/ielioB Kypca 5 (2/3) [[Bubmuoreka IJOK https://m.edsoo.ru/7f41a636]]
8 kiacca

1.2 | OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX PEAKIINI 4 (2/2) [[bubaunoreka [IOK https://m.edsoo.ru/7f41a636]]

1.3 | DaekTposuTHYECKas TUCCOHAIHs. XUMUYCCKUE PEaKIUH B 8 (4/4) [[bubauoreka [IOK https://m.edsoo.ru/7f41a636]]
pacTBopax

Wroro no pazueny 17 (8/9)

Pa3nes 2. Hemeranibl M MX COeIMHEHHS

2.1 | O6mas xapakTepUCTHKa XUMHUECKUX d1eMeHTOB VIIA- 4 (2/2) [[bubauoreka [IOK https://m.edsoo.ru/7f41a636]]
rpynnsl. ['agoreHsl

2.2 | O6mas xapakTepUCTHKa XUMHUECKUX AJIeMEHTOB VIA- 6 (3/3) [[bubauoreka [IOK https://m.edsoo.ru/7f41a636]]
rpynmnsl. Cepa 1 €€ cCoeJMHEHUs]

2.3 | OGmas xapaKTepuCTHKa XUMUUECKHUX IEMEHTOB V A-IpyIbl. 7 (3/4) [[Bubmuoreka ITOK https://m.edsoo.ru/7f41a636]]
A30T, dochop 1 ux coefuHEHUs

2.4 | O6mas xapakTepUCTHKa XUMHUECKUX dI1eMeHTOB [V A- 8 (4/4) [[bubanoreka [IOK https://m.edsoo.ru/7f41a636]]
rpynnsl. YTiaepoa M KpEMHUN U UX COCAMHEHUS

Hroro no pasueny 25 (12/13)

Pa3nen 3. Merasiibl U UX COeIMHEHUS

3.1 | OG6mue cBOCTBa METAIIJIOB 4 (2/2) [[bubanoreka ITOK https://m.edsoo.ru/7f41a636]]

3.2 | Baxwueiinue MeTaIbl B UX COCTUHEHUS 16 (8/8) [[bubanoreka IIOK https://m.edsoo.ru/7f41a636]]

Wroro no paszueny 20 (10/10)

Pasznea 4. Xumusi v oKpy:Kaomas cpeia

4.1 | BemectBa u MaTepHaIbl B XKM3HH YeIOBEKa 3(1/2) [[bubanoreka ITOK https://m.edsoo.ru/7f41a636]]

Hroro no paszueny 3(1/2)

PesepBHOE Bpems 3 [[bubanoreka IIOK https://m.edsoo.ru/7f41a636]]

OBLIEE KOJMYECTBO YACOB I10 [TIPOTPAMME 68 (34/34)
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IMMOYPOUYHOE INIVIAHUPOBAHME B ounoii popme

8 KUIIACC
KoauuecTBo 3 5
Newn | Tema ypoka YACOB JIEKTPOHHBIE N (POBLIE 00pa3oBaTeIbHbIE
pecypchl
Bceero

1 [Ipenmer xumuu. Pose XuMuu B )KU3HU YesioBeka. Tena u 1 BuGmotexa LIOK https://m.edsoo.ru/ff0d210c
BEIllECTBA

2 [TorsTHE O METOMAX IMO3HAHKS B XUMHH 1 bu6mmoreka [TOK https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna paboTsl B

3 nabopaTopuu U MPUEMBI OOpAIICHHS C Ia00PATOPHBIM 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d23dc
000pyTOBAHUEM

4 Uucrele BemecTBa U cMecd. CriocoObl pa3feneHus: cMecei 1 bubnuoreka [{OK https://m.edsoo.ru/ff0d26ca

5 Hpaxtuccras padora No 2 «Pvasz[eneHHe cmeceit (a 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d28c8
MIPUMEPE OUYNCTKH MIOBAPEHHOMN COJIN)»

6 ATOMBI M MOJICKYJTBI 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE JIEMEHTHI. 3HAKH (CMBOJIBI) XUMHYECKHUX 1 Bubsorexa [IOK hitps://m.edsoo.ru/f0d2bes
AJIEMEHTOB

8 [IpocThie U CIOKHBIE BENIECTBA 1 bu6mmorexa LIOK https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YICHHE 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d2d50

10 3aKOH NIOCTOSHCTBA COCTABA BEMIECTB. XUMUICCKas 1 bubmuoteka [{OK https://m.edsoo.ru/ff0d2eae
¢dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKHX AJIEMEHTOB

11 OTHOCHTE b HAs ATOMHA MACCA. OTHOCHTEILHAA 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca

12 MaccoBas goJIs XUMHYECKOTO DJIEMEHTA B COSTMHEHUHU 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d350c

13 KonnuecTBo BeniectBa. Moiib. MouisipHas macca 1 bu6mmorexa LIOK https://m.edsoo.ru/ff0d5230

14 Du3nyeCKUEe U XUMUYECKHUE SBICHUSA. XUMUYECKAs PEaKLIUs 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haky M ycia0BHs MPOTEKAHMSI XUMUYECKUX PEaKLMH 1 bubnuoreka LIOK https://m.edsoo.ru/ff0d3al6

20



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

3aKOoH COXpaHEHUsI MACcChl BELIECTB. XUMUUYECKHE

16 1 Bbu6nunoteka LIOK https://m.edsoo.ru/ff0d3b88
ypaBHCHHS

17 Berunciienus KOJIM4ECTBA, MACCBI BELICCTBA 110 YPABHEHHAM 1 BuGmmorexa LIOK https://m.edsoo.ru/ffod5708
XUMHUYECKUX PEaKIUii

18 Knacenuiaum xmmieciux peaxuuii (Coemnerns, 1 Bu6muorexa L{OK https://m.edsoo.ru/ff0d3f34
pa3oKeHus, 3aMellleHns, 00OMeHa)

19 M. B. Jlomorocos — yuCmbiii-sHiminonepet. O6obmenne 1 Bu6miorexa LIOK https://m.edsoo.ru/ff0d40c4
W CHCTEMaTH3alnsl 3HAaHUH

20 Komrponsras pabora Nel no Teme «Bemectsa n 1 Bu6miorexa LIOK https:/m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKIIHNY

21 Bosyx — cmeck rasos. Coctas Bosiyxa. Kucnopox — 1 Bu6mmorexa ITOK https://m.edsoo.ru/ff0d448e
9JIEMEHT U TIPOCTOe BemiecTBo. O30H

29 dusnyecKkre U XMMUIECKHAE CBOMCTBA KHCIOPOaa (peaKIinu 1 Butmorexa [IOK https://m.edsoo.ru/ff0d4614
okucnenus, ropenue). [lonstre 06 okcuaax

23 CrocoOk! momytenis Kucnoposa B 1abopatopun n 1 bu6mmoreka [IOK https://m.edsoo.ru/ff0d497a
npoMbIuieHHOCTH. [IpuMeHeHne kuciopoia
TennoBoit 3 (PeKT XUMHIECKON peaKIuu, OHITHE O

24 TEPMOXUMHYECKOM YPaBHEHHUH, IK30- U SHIOTEPMUUECKHUX 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d4790
peaKmmsax

25 Tormuo (neTs, yrom, u MeTaw). 3arpasHeRue Bo3Ayxa, 1 bubmmoreka [1OK https://m.edsoo.ru/ff0d4c4a
CTOCOOBI €ro MpeIoTBPAIICHUS

26 Tpaxmiaeckas pabora No 3 mo Teme «HOHYII cHue 1 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d4ae2
coOMpaHue KHCIOPOa, H3yYeHUE €r0 CBOMCTBY»

27 Bonopon — anement u npoctoe emectso. Haxoxzenue s 1 bubmuoreka 11OK https://m.edsoo.ru/ff0d4dd0
MIPUPOJIC

28 (DH3HHECKHE M XUMHHECKHE CBORCTBA BOZIOPOZa. 1 bubmuoreka 11OK https://m.edsoo.ru/ff0d4dd0
[TpumeHnenue Botopoia

29 [ToHsiTHE O KUCIIOTAX U COJISX 1 bubnmuoteka [{OK https://m.edsoo.ru/ff0d50d2

30 CriocoOslI mosTyueHus: BOAOPOJa B 1abOpaToOpuu 1 bubmmoreka [{OK https://m.edsoo.ru/ff0d4dd0

31 lpaxmiieckas padora No 4 no Teme «lomysenne n 1 bubmuoreka 11OK https://m.edsoo.ru/ff0d4f42

coOupaHue BOAOPOJIa, U3YUEHHUE €ro CBOMCTBY
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32 Modnsipublii 00bEM ra3oB. 3akoH ABOTaIpo 1 bubmuoteka LIOK https://m.edsoo.ru/ff0d542e
33 Beruncnenus 00bEMa, KOIMaecTBa BEIL[ECTBA Ta3a TI0 €ro 1 Bubsmorexa [IOK htps://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJIMYECTBY BEIIECTBA WM 00BEMY
34 Berancerint 06bEMOB rasos 10 ypaBHCHHIO peaxiinit Ha 1 Butmnotexa IJOK https://m.edsoo.ru/ff0d5708
OCHOBE 3aKOHA O0BEMHBIX OTHOIIICHHUI Ia30B
35 du3nyecKue U XUMUYECKHUE CBOMCTBA BOJIBI 1 bubmnoreka LIOK https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHuil. [lonsiTHe 006 MHAUKATOpAX 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d59e2
37 Bona kak pactBoputens. HackIieHHBIC 1 HEHACKIITICHHBIC 1 Butmotexa [IOK https://m.edsoo.ru/ff0d5b40
pacTBopbl. MaccoBas JIOJIsSI BENIECTBAa B paCTBOPE
[Ipaktuueckas padota Ne 5 mo teme «IIpuroroBnenue
38 PacTBOPOB C ONPEICIIEHHON MacCOBOM JToJei 1 bubmmorexa [{OK https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BENMIECTBA»
39 pompOTLaR paoota N2 o ewe «ieopor. Boropot 1 Bubmorexa LIOK htps://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccudukaius, HOMEHKIaTypa 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d664e
41 TosTy4eHue u XMMHUECKHE CBOHCTE KHCIOTHBLX, 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d664e
OCHOBHBIX U aM(DOTEPHBIX OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIMI, HOMEHKIATypa 1 bubnuotexa [{OK https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue u XUMHUYECKHE CBOMCTBA OCHOBAHUH 1 bubnuoteka [{OK https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, knaccudukaims, HOMEHKIATypa 1 bubnuoteka [{OK https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue u XUMHYECKHE CBOMCTBA KHCIIOT 1 bubnuoteka I{OK https://m.edsoo.ru/ffOdfee2
46 Comn (CpeI[HI/Ie)ZvHOMeHKJ'IaTypa, CMI0CO0LI moTyueHH, 1 bubmoreka [{OK https://m.edsoo.ru/00ad9474
XUMUYECKHE CBOCTBA
[Ipaktuyeckas padora Ne 6. Perienue sxcriepuMeHTa IbHBIX
47 3a7a4 o Teme «OCHOBHBIE KJIAaCChl HEOPTAaHUYECKUX 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9b7c
COEOUHEHUI
48 reHeTquCKVM CRASH MENULY IJIACCaMHt HeOpranpHaecix 1 bubnuoreka LIOK https://m.edsoo.ru/00ad9a50
COETMHEHUI
49 O06001eHre U cUucTeMaTH3aIus 3HaHUHA 1 bubnuoteka I{OK https://m.edsoo.ru/00ad9ch2
50 Konrpombias pagora Ne3 1o Teme "OcHoBHEIE K1CCH 1 bubmmoteka [{OK https://m.edsoo.ru/00ad9ela

HEOPraHUYeCKUX COeAMHEHU "
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HepBBIC IIOIIBITKH KJIaCCI/I(bI/IKaI_II/II/I XUMHNYCCKHUX

51 >1eMeHTOB. TIOHATHE O IPYIIIaX CXOHBIX MEMEHTOB 1 bu6munoteka LIOK https://m.edsoo.ru/00ad9ffa
52 gfﬁﬁggf;;iiiﬁ;ZE(T)EBHI{[?I).HE/E;‘;Z;I;?BzHCTeMa 1 bubnuoteka [{OK https://m.edsoo.ru/00ada52c
53 [lepuoipl, rpymIibl, NOATPYIIBI 1 bubnuoreka [{OK https://m.edsoo.ru/00ada52c
o4 Crtpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTombl 1 bubnuoteka [{OK https://m.edsoo.ru/00ada342
55 CTPOCHHE SNEKTPOHHEIX 000JI0HEK ATOMOB SICMEHTOR 1 Bu6moreka [TOK https://m.edsoo.ru/00adaébc
[Tepuomanueckoii cucremsl J[. . Menneneena
56 XapakTepuCTHKa XMMHUECKOTO 3IEMEHTA 110 ero 1 Bu6miorexa LIOK https:/m.edsoo.ru/00adag24
nosnoxeHuro B Ilepuoanueckon cucreme /1. 1. Menneneesa
3nauenue [lepnoanueckoro 3aKoHa sl pa3BUTHS HAYKH U
S7 npaktuku. J[. 1. MenneneeB — yu€Hblii, megaror u 1 bubnuoreka [{OK https://m.edsoo.ru/00ada96e
TP IaHUH
58 DIEeKTPOOTPUIIATEIILHOCTH ATOMOB XUMHUYECKUX DJIEMEHTOB 1 bubnuoteka [{OK https://m.edsoo.ru/00adaab8
59 HMonHas xuMu4deckast CBsI3b 1 bu6mmoreka IIOK https://m.edsoo.ru/00adac34
60 KoBanenTHas nojsipHas XuMHYecKasi CBS3b 1 bu6mmoreka IIOK https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossspHasi XUMUYECKask CBSI3b 1 bu6mmoreka IIOK https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 1 bu6mmoreka I{OK https://m.edsoo.ru/00adae28
63 OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 bu6mmorexa L{OK https://m.edsoo.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBHUTEIIH 1 bu6mmoreka L{OK https://m.edsoo.ru/00adb076
65 Kourposias pabora Ne4 no Teme «Crpoenne aroma. 1 bubmuoteka I{OK https://m.edsoo.ru/00adb486
XHUMHUYECKasi CBSI3b)»
66 PesepBHblit ypok. O600IIEeHHE U CHCTeMAaTHU3allHs] 3SHAHUH 1 bu6mmoreka LIOK https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600IIeHNE U CHCTeMAaTHU3allHs] 3SHAHUH 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O0G00IIeHHE U CHCTeMAaTHU3allHs] 3HAHUH 1 bu6mmoreka LIOK https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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9 KUIIACC

KoauuecTBO 5 5
JIEKTPOHHBIe M poBbIe 00pa3oBaTeIbHbIE
Ne i/ Tema ypoka 4acoB ec CI:) . ungp P
Bcero peeyp

Ilepuoauueckuii 3akoH. Ilepuoudeckas cuctema

1 pHoa PHO 1 Bu6miorexa [IOK https:/m.edsoo.ru/00adb59e
xuMmudeckux aneMmeHnToB J[. . Meneneera

2 3aKOHOMEPHOCTH B HSMCHCHUHU CBOHCTE XMMHHECKHX 1 Bu6miorexa LIOK https:/m.edsoo.ru/00adb6b6
AJIEMEHTOB TIEPBBIX TPEX TMEPHOJIOB
Knaccudukamnus 1 HOMEHKIaTypa HEOPraHUIeCKUX

3 uran yp p 1 bubmuoteka I{OK https://m.edsoo.ru/00adb7e2
BECIIECTB
Bubl XUMHYECKOH CBS3H M THIThI KPUCTAUTHUYECKUX

4 b p 1 bu6mmoreka IIOK https://m.edsoo.ru/00adbac6
pemeToK
Kontponbras padota Nel o reme «IloBTopenue u

5 yIIIyOJIeHHE 3HAaHUW OCHOBHBIX Pa3fesioB Kypca 8 1
KJ1acca

6 KraccupuKanms XHMUIECKUX PEAKIHH N0 PasTHHEIM 1 bu6mmoreka LIOK https://m.edsoo.ru/00adbcb0
MPU3HAKaM
[TonsiTue o ckopocTu XUMUYECKo# peakuuu. [lonstue o

7 p peaKtl 1 bu6mmoreka LIOK https://m.edsoo.ru/00adbe9a
TOMOTEHHBIX U T€TEPOTCHHBIX PEAKITUAX
[TonaTrue 0 XuMHU4YEeCKOM paBHOBeCHH. DaKTOPHI,

8 BIIMSIFOIIME HA CKOPOCTh XMMUYECKOM peaKkiuu U 1 bubnuoreka [{OK https://m.edsoo.ru/00adc28c
MTOJIOYKEHUE XUMMHUYECKOTO PAaBHOBECHUS

9 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU 1 bu6mmoreka [IOK https://m.edsoo.ru/00adcade
Teopus 3neKTpoUTHYECKON qucconanui. CUIbHBIC U

10 P p a tat 1 bubnuoteka [{OK https://m.edsoo.ru/00adcd68
ciabble AIEKTPOJIUTHI

11 HoHHblE ypaBHEHMS peaKkLni 1 bubnuoreka LIOK https://m.edsoo.ru/00add448
% o o

12 VIMITCCICHE CBOUCTBA KHCIIOT M OCHOBATIHH B CBETC 1 bubmuoteka [{OK https://m.edsoo.ru/00add5d8
MIPEJICTaBICHUI 00 PIEKTPOIUTUYECKON TUCCOLIUAIITT

24



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHUYECKUE CBOMCTBA COJICH B CBETE MPEJCTaBICHUN 00

13 N 1 bubmunoreka LHOK https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUYCCKOMN TUCCOIUAIINN

14 [lonsiTHE 0 rUapONIM3E COIEH 1 bubnuoreka [{OK https://m.edsoo.ru/00add9d4

15 O00011IeHNEe B CHCTEMAaTH3aLUs 3HAHUI 1 bubmunoreka LIOK https://m.edsoo.ru/00addd12

16 Hpaxtuacckas padora No 1. «Pemenme 1 Bu6miorexa LIOK https:/m.edsoo.ru/00addbfa
OKCIICPUMCHTAJIbHBIX 3aa4»

17 KonTponbnas padora Ne2 no teme «NeKTpOIUTUYECKAS 1 Bubmorexa LIOK https://m.edsoo.ru/00addec
Jucconranys. XUMUYECKUE PEAKIIMU B paCTBOPAX»

18 Obmas XapaKTEepUCTHKA TANOTEHOB. XuMiiecKkue 1 Bu6smoreka [TOK https://m.edsoo.ru/00addfe2
CBOWCTBA Ha IpUMEPE XJI0pa

19 XHOUPOBOHOPOH' CoAnas KUCIOTa, XUMHIECKHE 1 bu6mmoreka IIOK https://m.edsoo.ru/00ade104
CBOWCTBA, MMOJIy4eHHE, IPUMCHEHUE

20 HpaKm? cckas pabota Ne 2 mo Teme f<H0queHHe 1 bubnuoteka I{OK https://m.edsoo.ru/00ade348
COJISTHOM KUCIIOTBI, H3y4ICHHE €€ CBONCTBY

21 Bhruucnenus 1o ypasHeHHAM XMMHUECKHX peaKiu, 1 bu6mmoreka IIOK https://m.edsoo.ru/00ade488
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE

22 OO6mrast XxapakTepucTUKa 3JeMEeHTOB VIA-rpyniib 1 bubnuoteka [{OK https://m.edsoo.ru/00ade64a
AnnoTpornHbie MoauduKanuu cepbl. Haxoxkaenue cepsl

23 1 €€ COeTMHCHUH B IpHupoe. XUMHUYECKUE CBONCTBA 1 bu6mmoreka LIOK https://m.edsoo.ru/00ade64a
cephl

24 Cepf) BOOPOJI, CTPOCHHE, (PH3MICCKHE H XMMUICCKHE 1 bubnuoteka I{OK https://m.edsoo.ru/00ade802
CBONCTBa

25 Oxcusst cepet, CEpHa}I KHCIIOTA, H3MIECKAC 1 1 bubnuoreka I{OK https://m.edsoo.ru/00adea28
XHUMHYCCKHUE CBONCTBA, MPUMCHCHHE
XHUMHYCCKUE PEaKIIUH, JICXKAIIHE B OCHOBE

26 MPOMBIILICHHOTO CNIOCO0A MOy YCHHS CEPHOM KHCTOTHL. 1 bubnuroreka L{OK https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arps3HCHUE OKPY)KAIOIICH CPeIbl
COCJTMHCHUSIMH CEPbI

27 Brluncienue MaccoBOil 1011 BBIX01a MPOAYKTA PEaKLUU 1 bu6mmoreka IIOK https://m.edsoo.ru/00adec8a
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OO011ast XapakTepUCTUKA IEMEHTOB VA-Tpynibl. A30T,

28 pacnpocTpaHeHue B Ipupoje, pusndeckue u bubnuoreka [{OK https://m.edsoo.ru/00adeea6
XUMHUYECKUE CBOMCTBA

29 AMMHAK, r0 QH3IHECKHE 1 XHMHHCCKHE CBOACTES, BuGnnorexa LIOK https://m.edsoo.ru/00adf004
TIOJTyYEHUE ¥ IIPUMEHEHHE
I1 0 I1

30 pakrueckas pabora Ne 3 o Teme «lomyuenne Bubmioteka [IOK https://m.eds00.ru/00adf180
aMMUaKa, U3y4eHUe ero CBOMCTB)»

31 A30THAs KHCIOT, €€ PUSHHCCKHC 1 XUMHUHECKHe Bu6muoreka LIOK https://m.edso0.ru/00adf306
CBOWCTBa
Hcmostb30BaHMe HUTPATOB U COJICH aMMOHHS B KQUECTBE

32 MUHEpaJIbHBIX yI00OpeHH. XUMUYECKOe 3arpsisHEHHE bubnuoreka [{OK https://m.edsoo.ru/00adf518
OKPYXKAIOILIEH Cpeabl COEAMHEHUSIMU a30Ta
) .

33 ocgop. Oxeun pocgopa (V) qu)oc@op Ha KHCIOTa, bubnuoteka [{OK https://m.edsoo.ru/00adf68a
(bu3nvecKre ¥ XUMHYECKHE CBOMCTBA, TOJy4CHHE

34 chonbgofaHHe pocdaros B KAHECTBE MIHEPILHBIX bubnuoteka [{OK https://m.edsoo.ru/00adfc20
yaoOpeHuit. 3arpsi3sHeHHe NPUPOTHON cpebl hochaTamu

35 Yraepon, PactpOCTPAHCHHCE B HPHPOJC, (usmicckue n bu6mmoreka IIOK https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOCTBA
Oxcunel yriaepoa, ux (pu3HYecKre U XMMUIECKUE

36 CBOMCTBA. DKOJIOTHYECKUE TTPOOIIEMBI, CBSI3aHHBIE C bubnuoteka [{OK https://m.edsoo.ru/00adfebe
okcusom yriepona (IV)

37 YroapHas KucioTa U €€ cou bubnuoteka [{OK https://m.edsoo.ru/00ae006¢
[IpakTuueckas paborta Ne 4 mo teme "llomyuenue

38 yriaekucioro ra3a. KauectBennas peakius Ha KapOoHaT- bubmuoteka [{OK https://m.edsoo.ru/00ae027e
noH"

39 [TepBoHauanbHBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX Bubmiorexa LIOK https://m.edsoo.ru/00ae054e
KaK O COeIMHEHUSIX yriiepoia

40 KpemHuuii u ero coennHeHus bu6mmoreka LIOK https://m.edsoo.ru/00ae080a
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[Ipaktudeckas padora Ne 5. Permenue

41 9KCIIEPUMEHTAJIbHBIX 3a/a4 1o Teme «Baxneinme 1 bubanoreka LOK https://m.edsoo.ru/00ae0bf2
HEMETAJUIbI M UX COCTUHCHUS
42 Konrpoxbnas padora Ne3 no reme «Baxneiinme 1 bubnuoreka L{OK https://m.edsoo.ru/00ae0el8
HEMETAJUIbl U UX COCTUHCHUS
OO6mast XxapakTepUCTHKa XUMUUYECKUX AIEMEHTOB —
43 MeTajLIoB. MeTaLIHieckas CBA3k i MeTalLIMeckas 1 Bu6morexa IIOK https:/m.edsoo.ru/00ae103e
KpUCTAJTNYeCKas peméTka. Gu3ndeckue cBOWCTBa
METaJJIOB
44 Xumiecke CBgﬁCTBa METAILIOB. INSKTPOXHMHHCCKHH 1 bubnuoreka [{OK https://m.edsoo.ru/00ae1156
P HAMIPSKSCHUH METaLIOB
OO6mwme cnocoOsI moTy4eHus: MeTauioB. CIUIaBhlI.
45 Brruncnenus o ypaBHEHUAM XUMHUYECKUX PEAKLIUM, 1 bubnuoreka [{OK https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT MPUMECH
46 [TonsaTHE O KOPPO3UU METAJLIOB 1 bubnuoteka [{OK https://m.edsoo.ru/00ael278
47 IIlerouHbIC METAILITBI 1 bu6mmoreka IIOK https://m.edsoo.ru/00ael4b2
48 OKcHIbI ¥ THAPOKCUIBI HATPUS U KAJTUS 1 bu6mmoreka IIOK https://m.edsoo.ru/00ael4b2
49 IlerouHO3eMEIbHBIC METAIUIBI — KAIbIHN M MarHui 1 bu6mmoreka L{OK https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHNS KaJIbLIU 1 bu6mmoreka [{OK https://m.edsoo.ru/00ael5e8
51 O06o01eHre U cucTeMaTru3amusa 3HaHUIA 1
52 JKécTtkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS 1 bubnuoteka [{OK https://m.edsoo.ru/00ae1886
53 Hp arHeekad padora J,\,@ 6 10 Teme KECTKOCTL BOB! 1 bubnuoteka [{OK https://m.edsoo.ru/00aelae8
METO/IbI €€ YCTpaHEHUS
54 AJOMUHUN 1 bubnuoteka [{OK https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA 1 bu6mmoreka LIOK https://m.edsoo.ru/00aelc64
56 Keneso 1 bubnuoteka I{OK https://m.edsoo.ru/00ae1d86
57 Oxcuppl, ruapokcu sl u conu xxenesa (11) u xenesa (111) 1 bubmmoreka [{OK https://m.edsoo.ru/00ae35e6
58 O06001IeHre ¥ cUuCcTeMaTH3aIus 3HaHUHA 1
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[Ipaktudeckas padora Ne 7. Pemmenue

59 9KCIIEPUMEHTAJIbHBIX 3a/a4 1o Teme «Baxneinme 1 bubnuoteka [{OK https://m.edsoo.ru/00ae3de8
MCETAJJIBI U UX COCIUHCHUS)
Brrancnenns o YPaBHCHUAM XUMHWYCCKUX peaKuHﬁ,

60 CCITH O 3 pEAleHTOB JIa B H%6BITK6 YU COACPIHT 1 bubmmoreka [OK https://m.edsoo.ru/00ae1750
MpUMeECH. BEIYHCIICHUS MacCOBO# JT0JIM BBIXO/1a
MIPOJTyKTa PEaKITUU

61 O06o01IeHrne U CHCTeMaTH3alus 3HaHU N 1

62 KonTponsnas padora Ne4 no teme «BaxHeiimne 1
MCETAJJIBI U UX COCTUHCHUS)

63 Bemectsa i Matepuaibl B MOBCEHEBHOM XKU3HI 1 bubmuoreka I{OK https://m.edsoo.ru/00ae3f50
JeloBeKa

64 XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeibl 1 bubnuoreka [{OK https://m.edsoo.ru/00ae4270

65 Ponb XuMuu B pemieHnn SKOJOTHYECKUX TPOoOIeM 1 bubnuoteka [{OK https://m.edsoo.ru/00ae4270

66 Pe3epBLHHH ypoK. OboOmenue u cucemaTnsanus 1 bubnuoteka [{OK https://m.edsoo.ru/00ae0d0a
3HaHUH

67 Pe3epBLHHH ypox. ObodmenHe 1 cHCTeMATH3 AL 1 bubnuoteka I{OK https://m.edsoo.ru/00adb33c
3HaHUH

68 E;;;E;HHH ypok. Obobmenne u cncremMaTnsanus 1 bu6mmoreka LIOK https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJBI U151 YYEHUKA

» Xumus, 8 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknronepHoe o0miecTBo «M31areabcTBo
«IIpocsemenne»
» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.1°., AknronepHoe o0miecTBo «M31areabcTBo
«IIpocsemenne»

METOANYECKHUE MATEPHAJIBI J1JIAA YUUTEJIA

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmykoBa A. B. HactonbHast kHUra yuuTens.
Xumus. 8 ki1.: Metonuueckoe rocodue. - M.: Jlpoda, 2021.

2. Tabpuensn O. C., SmykoBa A. B. Terpaap a5 1a00paTOPHBIX OMBITOB U MPAKTUYECKUX
pabor. 8 k1. K yue6nuky O. C. I'abpuensna «Xumus. 8 kmace». M.: [Ipoda, 2022.

3. T'abpuensn, O. C. Meroauueckoe nocodue k yaeobuuky O. C. ['abpuensna « XumMus». 8 Kiacc
/ 0. C. TI'abpuensta. — M. : [Ipoda, 2021. — 1009.

4. T'abpuensn, O. C. Mertoaudeckoe nmocooue k yaeouuky O. C. ['abpuensaa «Xumus». 9 kmacc
/ 0. C. I'abpuensta. — M. : [Ipoda, 2021. — 108.

5. Xumus : rexHosorudeckue kaptel K yaueOHuky O. C. I'abpuensna «Xumus. 8 xinacey :
Metoaudeckoe nocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosornyeckue kaptol K yaeOHuky O. C. 'abpuensna «Xumus. 9 kimacey :
Metoaudeckoe nocooue / JI. . Acanosa. — M. : JIpoda, 2018

7. Xumus. 8 xi1.: KoHtposibHBIE U TpoBepoUHBbIC padoThl K yueOHuKky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymrakosa u ap. - M.: Ipoda, 2022.
TaHHbIE

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

http://www.chemnet.ru I'azeta « Xumus» u cait i yaurtens «5 uay Ha YPOK XUMHUN
http://him. 1september.ru Enqunas xomnexkuus LIOP: IIpeamerHas KoJIeKIusa « X MU
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HaydHbIE SKCIIEPHMEHTHI:
xumust. Komtekmus Poccuiickoro o01ieo0pa3oBaTeIbHOrO opTalia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas oluMITHaia NIKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMusi: JICKTPOHHBIA YUSOHUK SISl CPEIHEH IITKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3JICKTPOHHBINA Y4EOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJUTSIK: XUMHS

http://www.chemistry.ru JlucraHuinoHHasi OIMMIHKAAA 110 XUMUHU: TEIEKOMMYHUKAIIUMOHHBIN
00pa30BaTeNbHBIN MPOEKT
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