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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC 00O, a Takxe Ha OcHOBE (penepanbHON padodeil mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHLEMIMHU TMpernojaBaHus y4yeOHOro mnpeamera «XuUMHUS» B
oOpasoBaTelbHbIX Opranu3anusx Poccutiickoit deaepamuu.

[Iporpamma 1o xumMuM Ha€T TPEJCTABICHHE O IEsIX, OOIIel crpareruu
oOydeHMs, BOCHUTaHUS W pPa3BUTUA OOYYaIOLIUMXCS CPEICTBAMH y4eOHOTro
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, ONPEIETSAET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpeNesieT BO3MOXKHOCTH — IMpeAMeTa s
peayiv3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHSI OCHOBHOH 00pa3oBaTelbHOMN
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPEOOBAHUN K
pe3ysbTaraM OOy4eHMs] XUMHUHU Ha YPOBHE IIeJIel U3yU4eHUS IPEIMETa 1 OCHOBHBIX
BUJIOB Yy4e€OHO-TIO3HABATEIbHON JESATENBHOCTH OOYYAIOIIEroCs MO OCBOEHUIO
y4e0HOTO COJIep KaHMSI.

3HaHUE XWMHUHU CIY)KUT OCHOBOM i (OpMUpOBaHUS MHUPOBO3ZPEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud U 00 SBOJIOIUHU BEIIECTB B MPUPOJAE, O MYTAX pEHICHUs TI00aIbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCHOHATLHON NeATebHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYIHOU IPAMOTHOCTH O0YUYaIOIIUXCS;
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CocoOCTBYET (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-Hay4HBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOIMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlaHHble HampaBiIeHUs] B OOYYEeHUM XUMHUU OOECHEUMBAIOTCS CHELU(PUKON
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
a/IalITUPOBAHHBIM OTpa’kKeHHEM 0a30BOM HayKH XMMHH Ha OIpE/eIEHHOM JTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCS CHUCTEMBbl MEPBOHAYAIBHBIX MOHSATUNH XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHHM M HEKOTOPBIX OTHENbHBIX 3HAUYUMBIX MOHSITHI
OPraHU4ECKON XUMUH.

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxona K €€ msydeHuro. CopepkaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATHN O XUMHYECKON
peakiuu. OO0e O3TH CUCTEMBl CTPYKTYpPHO OpIraHHM30BaHbl IO MPUHIUIY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— [lepuoanueckoro 3akoHa /. 1. MenieneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YY4EHMS O CTPOEHUHU aTOMA U XUMHYECKOM CBA3H;

— TMpPEACTaBICHUN 00 DSIIEKTPOIUTHUYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUSA PpPACCMATPHUBAIOTCS HAa OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YPOBHS K IpYyrOMY, BBIOJHS PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOICTB,
CTPOEHUS U BO3MOKHOCTEM IIPAKTUYECKOTO IIPUMEHEHHUS U TIOJyYEHHUs U3y4aeMbIX
BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
IIPEJICTABICHUS O XMMHUYECKOW COCTABIIIFOLIEH HAy4YHOM KapTUHBI MUpPA B JIOTHUKE
€€ CUCTEMHOM IIPUPOABI, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOAAM
NIO3HaHUs B Hayke. M3ydeHue XMMUM NPOUCXOIUT C NPUBICYECHUEM 3HAHUU U3
paHee M3y4EHHBIX y4eOHbIX IpenmeroB: «Okpyxaromuii mupy», «buonorus. 5—7
KJaccb» U «dusnka. 7 Kiacey.

[Ipy u3ydyeHUHM XUMUU [OPOUCXOAUT (OPMUPOBAHHE 3HAHUNW OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NESATENBHOCTHU YEJI0BEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a/1a4a
y4e0HOro ImpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMbl XUMHUYECKUX 3HAHUM —
BaXHEHUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, JOCTYIMHBIX
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000011IeHUI MHUPOBO33PEHUYECKOI'0 XapaKTepa, fA3blka HAayKd, B MPUOOLICHUH K
HAYYHBIM METOJaM TO3HAHUS MPU M3YYEHUU BEIIECTB U XUMHUUYECKUX PEaKluii, B
(bopMUpOBaHUY M PA3BUTHH MTO3HABATEIHLHBIX YMEHUHN M UX MIPUMEHECHUH B yIeOHO -
[O3HABATENIbHOW U Yy4eOHO-UCCIIEI0BATENbCKON J1€ATEIbHOCTH, OCBOEHUH PABUI
0e30macHOro 00OpalleHus ¢ BeIECTBAMH B TTIOBCETHEBHOM JKU3HU.

[Ipy mM3ydeHHn XMMUU Ha YPOBHE OCHOBHOTO 0OIIIETr0 0Opa30BaHUs BaXKHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— (dopMHupOBaHWE WHTEIJICKTYaIbHO Pa3BUTOW JUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO PEIICHHH,
CHOCOOHOM aJanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HalpaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MpHOOIIeHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJIaM MO3HaHMs, (OPMUPYIOIIUM MOTHUBAIIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIIOBUM, CIIOCOOCTBYIONTUX TPHOOPETCHHUIO 00yJarOITUMUCS
OTbITa PA3HOOOPA3HOM NEATEIHLHOCTH, MO3HAHUS U CAMOMNO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJTIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JIs
Pa3IUYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanue o0miel (QYHKIMOHAIBHON W €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUH OOBSCHATH U OICHUBATH SIBICHMUS
OKPYKaIOI[ETO0 MHUpPA, WCIONB3YSl 3HAHWUS U OIBIT, MOJyYEHHBIC MPH H3yUCHHUH
XUMUH, IPUMEHSITh UX MPU PEIICHUH TPOOJIeM B TTIOBCEAHEBHOM KU3HU M TPYIOBOU
JeSITeNIbHOCTH;

— (opmupoBanue y OOy4aroUmIMXcs T'yMAHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHUs [EHHOCTH XHUMHWYECKUX 3HAaHWUW JUIS BBIPAOOTKH DKOJIOTUYECKU
1e1ecO00pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM JACSITENBHOCTH B IENAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBAIUA K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO H
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOCHHS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQMIIL U HAMPAaBICHHOCTH JIalbHEHUIIETro
o0yJeHus.

OO111ee 9nCIo 4acoB, OTBEIEHHBIX U1 U3Y4YEHUSI XUMUU HA YPOBHE OCHOBHOT'O
oO1rero oopazoBanusi, coctaisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
Hezelno), B 9 kiacce — 68 4yacoB (2 yaca B HEZIEIIO).
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COJEPXXAHUE OBYYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

IIpenmer xumuu. Ponb XUMUM B )KU3HU 4YEIOBEKa. XUMHSI B CUCTEME HayK.
Tena u BemecTBa. PuU3MYECKHE CBOMCTBAa BEHIECTB. ATpEraTHOE COCTOSHHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
371eMeHTOB. [IpOCThIE U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumudaeckast opmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAST aToMHass Macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBast JoJi1 XUMHYECKOTO 3JIEMEHTA B COCIMHEHUU.

KommuectBo BemectBa. Mose. MonsipHass macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuérbl mo dopmynam
XUMUYECKUX COCTUHEHUH.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aK0H COXpaHEHUsI MacChl BellecTB. XUMHUYECKHWe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0W, paBujiaMu pabOThl B JjabopaTopuul U
npuéMamMu oOpaleHus1 ¢ JIabopaTOPHBIM 000PYTOBaHWEM, U3yYEHHUE U OMUCAHUE
du3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dusnueckux (IJIaBJIeHHE BOCKa, TAasHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJITHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla C KUCIIOTOM) sSIBJI€HUM, HAOI0ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pa3joKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOU KHCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCHIIA
menu (II) mpu HarpeBanuu, B3auMoAeiCTBUE Kene3a ¢ pactBopoM cosd meau (1),
M3YYEHHE CIIOCOOOB pa3feNieHusi CMeceil: ¢ MOMOUIbI0 MarHura, (UIbTPOBAHHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
Colii, HaAOJIOJEHWEe W  ONHCAaHUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(I1apoCTEP>KHEBBIX).

BaxHeiilue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopon — 2jeMEHT M IPOCTOE
BelecTBo. HaxoxkaeHue kuciopojga B mpupoge, (U3HYECKHE U XUMHUUYECKHUE
cBoiictBa (peakiuu rtopeHus). Okcunabl. [Ipumenenue xkuciopoga. CrocoObI
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MOJIYYCHUSI KUCIIOpOJla B JIabopaTopuM M MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, YCUJIEHHE MapHUKOBOT0 3 (DeKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bonopoxn — anemeHT u ipocroe Beniectso. Haxoxxaenue Bogopoaa B mpupoe,
dbuznueckre 1 XUuMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI moydeHus. Kuciors
U COJIN.

Monsipablit 00bEM ra3zoB. PacuéTsl Mo XMMHUYECKUM ypaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boma Kak pacTBOpuTelb. PacTBOpBL.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/AbL. OCHOBAaHMS.
Ponp pacTBOpOB B mpHupoJe U B KU3HU 4yeaoBeKa. KpyroBopor Boabl B IPUPO/IE.
3arps3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyromue. HomeHkmarypa okcuaoB. DU3MYECKHE M XUMHYECKHE
CBOMCTBa OKCUJIOB. [losTyyeHne OKCHIOB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukanus kucinor. Homenknarypa xucior. dusnyeckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psa aktuBHOocTH MetaiuioB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPENIEIICHNE COAECPKAHUS KUCIOPOAa B BO3AYXE, MOTYyYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalleHus TopeHus (Ioxapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHJIOB M OTICAHHE
WX CBOICTB, MOJy4Ye€HHE, COOMpaHUEe, paClO3HAaBAaHUE U U3Y4YCHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoieiicTeie Bojopoaa ¢ okcuom menu (II) (Bo3zmoxxHO
UCIOJIb30BaHKUE BUIEOMATEPHUANOB), HAOI0JeHuE 00pa3lioB BEUIECTB KOJIMYECTBOM
1 Momb, wWccnenoBaHHE OCOOEHHOCTEM PpACTBOPEHHS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OINPEACIEHHON MacCOBOW NOJEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCHCTBHE BOJbI C METAJNIaMH (HAaTpUEM H
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KanblieM) (BO3MOXKHO HCIIOJb30BaHHUE BHUEOMATEpUANIOB), HCCIECIOBAHHE
00pa310B HEOPraHUYECKUX BELECTB Pa3INYHbIX KJIACCOB, HAOJIOIEHUE U3MEHEHHUS
OKpaCKH MHJIMKATOPOB B PaCTBOPAX KUCJIOT U LIEN0YEN, U3YUEHUE B3aUMOACHCTBHUS
okcuna menu (1) ¢ pacTtBOpoM cepHOM KHUCIIOTBI, KUCIOT C METaJUIaMH, PEaKIHil
HEUTpANN3alNuM, MOJyYECHHUE HEPACTBOPHUMBIX OCHOBAHWW, BBITECHEHWE OIHOTO
MeTaJula APYTrUM U3 pacTBOpa COJIM, PELICHNE DKCIIEPUMEHTAIbHBIX 3a1a4 10 TEME
«BakHeHnIne Ki1accbl HEOPraHUYECKUX COCTUHEHUIN.

Ilepunoanuecknii 3axkoH wu Ilepumogmyeckas cucreMa XHMHYECKHX
iemeHTOoB JI. W. MenpgeneeBa. CtpoeHne aToMoB. XHMMHYECKAsl CBA3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ileprnonnueckas cCUCTEMa XUMHUYECKHUX JIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas v nnuHHornepuoanas ¢hopmsl [lepruoanueckoit
cucteMbl xumuuyeckux snemeHtoB . WM. Menneneesa. Ilepuonsl m rpynmsl.
PU3NYECKUN CMBICII IIOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUO/Ia U IPYIIILI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siaep. M3oronsl. DnekTtponsl. CtpoeHne
ANIEKTPOHHBIX ~ 000JIoueK aToMOB TNepBbIX 20 XMMHYECKHUX  DJEMEHTOB
Ilepmonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
3JIEMEHTA 110 ero noyioxkeHuro B [lepuoaunueckoi cucreme /1. U. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYIIIaM U IIEPUOJAM.

3nauenue [lepuoanueckoro 3akona u [lepuonnueckoil cucTeMbl XUMUYECKHUX
DJIEMEHTOB JJIi Pa3BUTUA Hayku W npakTuku. [[. V. MenneneeB — y4€HbIM U
I'PAKIaHNH.

Xumuueckasi cBs3b. KoBasieHTHass (mojsipHass YW HENOJSIPHAs) CBA3b.
DIIEKTPOOTPUIIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. LIOHHAs CBSI3b.

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouiecchbl OKucCaEHU U BOCCTaHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe OOpa3lOB BEUIECTB METANIOB M HEMETAUIOB, B3aWMOJICHCTBHE
TUAPOKCUIA LHMHKA C PAacTBOpAaMU KHCIIOT U IIEJI0YEH, IPOBEICHHUE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakiy pa3aoxKeHHs, COETUHEHNU).

Mesicnpeomemmuoie céa3u
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Peanmu3anusa MeXNpeIMETHBIX CBA3€H IPU M3YYEHUH XUMHUHM B 8 Kiacce
OCYIICCTBIISIETCS 4Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYyYHBIX
MOHSTUN, TaK W TOHATHUM, SBIIIOIINXCS CUCTEMHBIMU JIJISI OTJEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'0 1IUKJIA.

OO0nue ecTecCTBEHHO--HAY4YHbIE TIOHSTUS: Hay4YHbI (haKT, TUIOTE3a, TEOPHUs,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIETIb, SIBJICHUE.

du3uKa: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, UOH, HYKJIU]I, U30TOIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUECKHUI 3apsiji, BEIIECTBO, TEJNO, O0BEM,
arperaTHO€ COCTOSIHME BEIIEeCTBA, Ta3, (U3WYECKUE BEIUYMUHBI, €IUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocunrtes, nprxanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEPaAIIbl, TOPHBIE TOPOABI, TOJE3HBIE
HCKOIIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHL.

9 KIIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MengeneeBa. CtpoeHne aToMoOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KA, KaJbLUUSI U UX COCTUHEHUN
B COOTBETCTBHM C IIOJOKEHHUEM »JJeMEeHTOB B llepuonuyeckoil cucreme wu
CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbl XUMHUYECKOM CBS3U. THUIBI KPUCTAJUIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKH U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCSA K pa3IM4YHbIM KjaccaM HEOPraHWYECKUX
COCAMHEHUN, TEHETUYECKAs CBS3b HEOPraHWYECKUX BEILECTB.

Krnaccudukarmss XuMAYeCKUX PEakIliid MO pa3IudIHbIM MpU3HAKaM (IO YUCTY
U COCTaBy YYacTBYIOIIMX B pPEaKUMUHU BEHIECTB, MO TeEIIOBOoMYy 3(]dexTy, 1o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4aCTHIO KaTajan3aTopa). DK30- U HJAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHHUS.

[lonsiTue 0 ckopocTH XuMu4eckoil peakuuu. IloHarne o0 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusix. [IoHsATHE O TOMOTE€HHBIX M TeTEPOTCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIMAIOIINE HA CKOPOCTh XMUMHUUYECKOW PEAKLIUU U TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.
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OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMM,  DJIEKTPOHHBIM  OajaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEaKLUU. CocraBnenue YpaBHEHUU
OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIUM C  HUCIIOJB30BAHUEM  METOJA
AJIEKTPOHHOT O OajaHca.

Teopust 3JIEKTPOIUTUIECKON JUCCOLMALAN. DIEKTPOIUTHI U HEANEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M IMCCOLMALMU BEIIECTB C Pa3IMYHBIMU BHUIAMU
xuMuueckoil cBs3u. Crenens auccounanuu. CuiabHbIE U ca0ble 3JEKTPOIUTHI.

Peakuiun noHHOro oOMeHa. Y CJIOBHS MPOTEKAHUS PeaKIuii HOHHOTO OOMEHa,
IOJIHBIE W COKpAlll€HHbIE HOHHBIE ypaBHEHMs peakiuil. CBOHCTBa KHCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUN 00 SJIEKTPOIUTUYECKON TUCCOIIUAIINH.
KauecTBeHHble peakiiuy Ha HOHBL. [IoHsTHE O THIpOIM3E COEN.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C MOJACISIMM KPUCTAUIMYECKUX PEMIETOK HEOPraHUYECKHX
BEIIECTB — METAUVIOB W HEMETaUIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(xJ10pHJa HATPHsL ), UCCIIEAOBAHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOW PEAKIIMK OT
BO3/ICUCTBUS  PA3NIUYHBIX  (DAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOJHOCTU
pacTBOPOB BEIIECTB, IPOLIECCA TUCCOLUALIMN KUCIIOT, LIEJI0YeH U coliell (BO3MOMXKHO
UCMOJIb30BaHUE BHUAECO MaTEPUANIOB), IPOBEACHUE OMNBITOB, WLIFOCTPUPYIOLIUX
MPU3HAKK TIPOTEKAaHUsS peakluil HMOHHOro obOmeHa (oOpa3oBaHME OcCaJiKa,
BBIJICJICHHE Ta3a, O0pa30BaHUE BObl), ONBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIMUTEIIbHO-BOCCTAHOBUTEIIbHBIX pEaKUUil (FOpeHue, peakiuu pas3sIoKEeHHUs,
COCAMHEHMsSI), pacliO3HAaBAaHWE HEOPraHWYECKUX  BEIIECTB C  MOMOILBIO
KAuECTBEHHBIX PEAaKLMH HA MOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a1a4.

HeMmeTaibl 1 MX COeIUHEHUA

OOmas xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3nMueckue CBOMCTBA MPOCTHIX
BELIECTB — TAJIOT€HOB. XMMUYECKHUE CBOICTBA HA IIPUMEPE XJIopa (B3aUMOIECTBHE
C MeTajllaM{, HEeMeTaUlaMH, wiesnodamu). Xisoposogopoxa. CoisiHash KUCIOTa,
XUMUYECKHE CBOWCTBA, IIOJy4€HHE, IpuMeHeHue. JleiictBue xmopa H
XJIOPOBOJIOPO/ia HA OPraHu3M 4YeJIOBEKA. BakHenme XJI0prIbl ¥ UX HAXOKICHUE B
IPUPOJIE.

OO6mas xapakrepuctuka 351eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu OKHcieHus. CTpoeHue u (pU3MvYecKue CBOWCTBA
IPOCTHIX BEIIECTB — KMCIOPOJa U cepbl. AJIOTPOIIHbIE MOIU(UKALIMYA KUCIOPOAA
U cepbl. XuMHUYeckue cBoicTBa cepbl. CepoBOAOpON, CTpOeHUE, (PU3nYecKue u
XUMUYECKHE cBOMCTBA. OKCHIBI Cepbl KaK IMPEACTABUTENIN KUCIOTHBIX OKCHUIOB.
Cepnas kucnora, Gpu3HMUeCcKre U XUMUYECKHE CBOMCTBA (001IME KaK MPeCTaBUTENS
KJlacca KHUCJIOT U crnenuduueckue). XuMUUYECKHE PEaKIUu, JIekKallkie B OCHOBE
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IPOMBIIIEHHOTO CIOc00a TMOJIy4eHHs] CepHOM KHcloThl. [lpumeHeHue cepHoi
KucaoTel. ConM cepHOM KHCIOThI, KaueCTBEHHAs pEaKIus Ha Cynb(ar-HoH.
Haxoxnenue ceppl m €€ COeNMHEHUM B IpUpoAEe. XUMHUYECKOE 3arpsa3HCHHE
OKpY)Karolllel cpeibl COECAMHEHUSIMH Cepbl (KHCIOTHBIE OO, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPAILICHUS.

OO6mast xapakTepucTuka saeMeHTOB VA-rpymibl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENEHW OKUCIIEHUA. A30T, paclpOCTpPaHEHHE B IPHUPOJE,
dusnueckre U xuMuueckre cBorictBa. KpyroBopot azora B nmpupojae. AMMHAK, €ro
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONydeHue U npuMeneHue. Comu aMMOHMS,
uX pU3NYECKHe U XMMUYECKHE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHUCIOTa, €€ MoJydeHHe, (PU3NYECKUe MU XUMHUYECKHE
cBoiicTBa (0OmMEe Kak TPEACTAaBUTENsl Kiacca KHUCIOT W  crhenududecKue).
Hcnonb3oBaHue HUTPATOB U COJIEN aMMOHHUSI B KAYECTBE MUHEPAJIbHBIX yI0OpEHUH.
XVWMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpebl COEAUHEHUAMU a30Ta (KUCIOTHBIE
JOKJM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). dDocdop, amioTpornHbie
Monudukauu docdopa, pusnueckne u xumuueckue cpoictBa. Okcun docdopa
(V) u docdhopnas kucinora, GuU3MYECKHE U XUMUUYECKUE CBOMCTBA, MOJYYEHUE.
Hcnonbs3zoBanue GocharoB B kKa4yecTBE MUHEPAJIbHBIX YI0OpEHUIA.

OOmas xapakrepuctuka 3ieMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIEHUS. Y TIIEpO, aJUIOTPOIIHbIE MOAU(PUKALIUH,
pacnpocTpaHeHUe B MPUPOAE, PU3NUYECKHEe U XUMUYECKHUE CBOMCTBA. AJcopOLus.
Kpyrosopor yraepona B mnpupoae. Okcuisl yriaepoga, UX (GU3NYECKUE WU
XUMUYECKHE CBOMCTBA, JCHCTBUE HA IKUBBIE OpPraHU3MBbl, I[IOJIyYCHHE H
MpUMEHEHHE. DKOJIOTUUECKUue MpoOJIeMbl, CBs3aHHBIE ¢ okcujoM yriaepona (IV),
rUnoTe3a riao0ambHOTO TMOTEIUICHUS KiMMaTa, MapHUKOBBIM d(dexT. YrompHas
KUCIIOTa W €€ coid, UX (PU3MYecKkue U XMMUYECKHE CBOMCTBA, MOJIyYEHUE H
npumenenue. KauecTBeHHass peakuuss Ha KapOoHaT-uoHbI. lcmonp3oBaHue
KapOOHATOB B OBITY, METUIIMHE, POMBIIIJIEHHOCTH U CEJILCKOM XO3sIICTBE.

[lepBoHauanbHbIe TOHIATUS 00 OPraHMYECKUX BEILECTBAX KaK O COSAMHEHUSX
yriaepozaa (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, TNILEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKUA YTIEBOAOPONIOB (yrojib, MPUPOJIHBIA Tra3, HePTb),
MPOAYKTHl UX TNepepaboTku (O€H3MH), UX POJb B OBITY U HPOMBIIUIEHHOCTH.
[ToHsiTHE O OMONOrMYECKU BaXKHBIX BEIECTBAX: JKUpaX, OENKaX, YriIeBoJax — U UX
poIM B JKM3HM 4eJIOBEKa. MarepuanpHOE €IMHCTBO OPraHHYEeCKUX U
HEOPraHUYECKUX COCTUHEHUN.

KpemHunii, ero d¢usnueckue W XUMHYECKHE CBOICTBA, TOJIyYeHUE U
npumeHeHue. CoelMHEeHUs KpeMHMs B mpupoze. O0uue npeacTaBieHus 00 OKCuae
kpemuus (IV) u kpemHueBoit kucnore. CUIMKAThI, UX HCIOJIb30BaHUE B OBITY, B
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IPOMBILUIEHHOCTH. BaxkHeilne CTpouTenbHbIE MaTepHalibl: KEpaMUKa, CTEKIIO,
IIEMEHT, OecToH, kene300eToH. IIpobGaemMbl  0Ge30MacHOro  HMCIHOJb30BaHUS
CTPOMUTENBHBIX MAaTEPUATIOB B TOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHUE 00pa3I0OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJSTHOW KHCIJIOTHI,
IPOBE/ICHNE KaYeCTBEHHBIX PEaKUi Ha XJIOPHUI-UOHBI U HAOIIOJACHUE MPU3HAKOB
UX TPOTEKaHHUs, OMbBITHL, OTpaxawuue (U3NUECKUEe U XUMHYECKHE CBOMCTBA
TaJIOTEHOB M WX COEIWHEHUW (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ 00pa3liaMu XJIOPUIOB (TaJIOreHUA0B), 03HAKOMJIEHHE C 00pa3amMu
ceppl U €€ coeAMHEHUSIMU (BO3MOXKHO HCIOJIb30BAHUE BUIEOMATEPUATIOB),
Ha0II0/IeHNe Tpoliecca 0OYIrIIMBaHUS caxapa Moj AeHCTBUEM KOHLIEHTPUPOBaHHON
CEpHOI KHUCIIOTHI, U3y4eHHE XMMHUYECKIX CBOWCTB pa30aBI€HHON CEpHON KUCIIOTHI,
IPOBE/ICHNE KaU€CTBEHHOM peakly Ha Cynb(aT-uoH U HAOII0ACHNUE NPU3HAKa €€
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKUMHU CBOMCTBaMHU a30Ta, (ocopa M uX
COEIMHEHUH (BO3MOYKHO HCIOJIb30BaHUE BUIEOMATEPUATIOB), 0O0pa3iaMu a30THBIX
u (ochopHBIX ynoOpeHul, mojlydeHue, coOnpaHue, paclio3HaBaHUE W M3YUCHUE
CBOMCTB aMMHaka, IMPOBEICHHE KAYECTBEHHBIX pEaKIMil HAa HOH aMMOHHUA U
dochaT-MOH U U3yyeHUE MPU3HAKOB HUX TNPOTEKAaHUs, B3aUMOJCICTBHE
KOHLIEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPUAJIOB), HM3YYEHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢yiepeHa, 03HAKOMJIEHHE C MPOIIECCOM aJCOpPOIUM PaCTBOPEHHBIX
BEUIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHBOrasa, IOJIy4ECHHE,
coOupaHue, pacro3HaBaHUE U M3YyYEHHUE CBOMCTB YIJIEKHCIIOrO rasa, MpoBeJIcHHE
KaueCTBEHHBIX PEaKlMi Ha KapOOHAT U CUIIMKAT-UOHBI U M3YYEHHE MPU3HAKOB MX
OPOTEKAHUS, O3HAKOMJIEHHE C MPOAYKIHMEH CHJIMKATHOW NPOMBIIUIEHHOCTH,
pellleHue SKCIEPUMEHTAIBHBIX 331a4 Mo Teme «BakHeiime HemeTabsl U UX
COEIMHEHUSD.

MeTtanjibl 4 MX COeIMHEHUS

OOmast XapakTepUCTUKa XUMHUYECKUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUHU
ux nonoxeHus B Ilepuommueckonm cucreme XuMHYeCKHX diaeMeHtoB /[l N
MenpeneeBa u crpoeHus atoMoB. CTpoeHue MetauioB. Meramnnueckasl CB3b U
METAUUIMYECKAsT ~ KPUCTAUIMYECKas  pPEMIETKA.  JJNEKTPOXMUMHYECKUUA  Psf
HarpspkeHUH MetaioB. OU3nyecknue U XMMHUYECKHUE CBOMCTBAa MeTayuioB. O0ume
crocoObl MoyiyueHus: MeTayuioB. lloHATHE O KOppO3MM METalIOB, OCHOBHBIE
CHoCOObI 3aLTUTHI UX OT KOppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[llenounbie MeTamibl: nojiokeHue B llepuoanueckoid cucteMe XMMHUYECKUX
anemeHToB /Jl. 1. Menzeneesa, cTpoeHHE MX aTOMOB, HAXO0XKIEHHUE B MPUPOLIE.
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du3nYecKrue U XUMHYECKHE CBOMCTBA (HAa IpuUMepe HaTpusa U Kanus). OKCHUIBI U
TUJIPOKCUZIBI HATpusi W Kainus. [IpuMEHEeHMe MIEJIOYHBIX METAUIOB W UX
COCTMHEHNH.

[llen1oyHO3EMENBHBIE METAJUIBI MArHUM W KaJbLMK: IIOJIOKEHUE B
[lepnonnueckon cucreme xumuueckux aseMenToB /1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HaxOXJIeHHE B npupoae. PU3n4ecKkue U XMMUYECKUE CBOMCTBA MarHusi 1
KaybIvsl. BaxkHelme coequHeHus KabInsl (OKCUI, THIPOKCHU, COH). JKECTKOCTh
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUS.

AmomMuHu: ionoxkeHue B Ileproanueckoil cucteMe XUMUYECKHUX JIEMEHTOB
. 1. MenneneeBa, CTpoeHME aroMa, HaxoxjaeHue B npupoxne. dusznueckue u
XUMUYECKHAE CBOMCTBA AMFOMUHUSA. AM(POTEPHBIC CBOMCTBA OKCHAA U THAPOKCHIIA
ATIOMUHUSL.

Kenezo: nonoxkenue B [leprnoandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB [].
N. MenneneeBa, crpoeHHe aroMa, HaxoxaeHue B mpupone. dusnueckue u
XUMHYECKHe CBOMCTBa xele3a. OKCHabl, THAPOKCUIBI U coyn keesa (I1) u xene3a
(IIT), ux cocTaB, CBOWMCTBA U MOTYYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C 00pa3llaMd METAUIOB W CIUIABOB, HUX (HU3NUYECCKUMH
CBOMCTBaMH, M3Yy4Y€HHE PE3YJbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
WCIIOIb30BAaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHA
KaJIbIIUSL W HATpUs C BOJOM (BO3MOXKHO WCIOJIb30BAHUE BHUIEOMATEPUATIOB),
VICCIIEIOBAHME CBOMCTB JKECTKOW BOJBI, MPOLIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXXKHO  HCIMOJIb30BaHWE  BHACOMATEPUAIOB), IPU3HAKOB  IMPOTECKAHUS
Kaue€CTBEHHBIX PEaKIIMil Ha MOHBI: MarHusl, KJIbIIUs, aTFOMUHUS, ITUHKa, *xkese3a (11)
u xenesa (III), meau (II), HAOMrOAEHWE W ONMMCAHHME MPOIECCOB OKpAIIMBAHUS
IJJaMEHU MOHAMU HaTpusl, Kalusg U Kaiblusg (BO3MOXKHO HCIIOJb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIEIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCH 1A ATFOMUHUS 1
TUJIPOKCHA LIMHKA, PEIICHUE 3KCIEPUMEHTANBHBIX 337a4 1o Teme «Baxnenmue
METAJUIbI U UX COCTUHECHUS.

XuMus ¥ OKpy:KawIiuas cpeaa

BemectBa u Marepualibl B NOBCEIHEBHOM »KHU3HU YEJIOBEKA. bezomacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiui B ObITy. IlepBas momolns mnpu
XUMHUYECKUX 0’KOTax U OTPABIICHUSIX.

XHUMHUYECKOe 3arps3HEHHE OKpYKaroIIer cpenbl (IpeaesibHas IOmyCTUMAas
KOHIIeHTpaus BemecTs, nainee — [1JIK). Pons Xxumuu B perieHuu SKOJIOTHUYECKUX
pooJIeM.

Xumuueckuii IKcnepumenm:
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u3ydeHue oOpaslloB MaTepuaioB (CTEKJIO, CIUIaBbl METALIOB, MOJMMEpPHBIE
MaTepHalIbl).

Mesicnpeomemmuoie cea3u

Peanuzanust MexnpeaMeTHbIX CBA3€M NMpU W3YYeHHH XMMHUHU B 9 Kiacce
OCYILIECTBISIETCSI  4Yepe3 HCIHOJb30BAaHME KaK OOIUX eCTEeCTBEHHO-HAYYHBIX
MOHSTHH, TaK U TOHSATHUH, SIBISIFONIUXCS CUCTEMHBIMH JIJISI OT/AEIBHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOTI'0 1IMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaiu3, CHUHTE3, Kiaccu(ukaius, TMepUOIUYHOCTh, HAOII0JCHHUE,
OKCIIEPUMEHT, MOJCTUPOBAHHUE, W3MEPEHUE, MOJeNb, SBICHUE, MapPHUKOBBINI
3¢ (PexT, TeXHOIOTHS, MAaTEPUATIBL.

®dusuka: MmaTepusi, aTOM, dJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOIIHI,
PaOaKTUBHOCTb, MOJIEKYJIa, ANEKTPUYECKUI 3apsi, MPOBOAHUKH,
MOJIYIIPOBOJHUKH, JUAJICKTPUKH, (OTODIEMEHT, BEIMIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, I'a3, PACTBOP, PACTBOPUMOCTh, KpUCTAILTUHYECKAs
peméTka, CIiaBbl, (U3UYECKHUE BEIWYUHBI, CAMHUIIBI W3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, MJIaHETHI, 3BE37b1, CoHIIE.

buonorusi: ¢orocunTes, apixaHue, Omochepa, SKOCHCTEMA, MHUHEpPAIbHBIE
yI0OpeHMs, MUKPOJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEILHbIC BEIIECTRA.

["eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIEC TOPOIbI, MOJIE3HbIC
MCKOIIaeMbI€, TOTTMBO, BOIHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA IIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSTBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHue onbITa ACSTEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTHU:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(OpMmaIruen o
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUHU YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHHIO
Y B3aMOIMOMOIIH B MPOIECCE ATON y4eOHOM IeSITEIbHOCTH, TOTOBHOCTH OLICHUBATH
CBOE MOBEJCHUE M IOCTYNKH CBOMX TOBAPUIIEH C IO3HUIMU HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YUETOM OCO3HAHUA MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH WU COCTaBISIONINE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3AX YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHLHOW, WH(OPMAIIMOHHON M YHUTATENCKOW KYIbTYPhI, B TOM YHCIE
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HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHOU
JIUTEPATYpoOl, JOCTYIIHBIMH TEXHUYECKUMHU CPEICTBAMU HH(OPMALMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYYEHHI0 M TIO03HAHUIO, JII0OO3HATEIbHOCTh, T'OTOBHOCTH U
CIOCOOHOCTh K caM0OOpa30BaHMIO, TMPOEKTHOM U  HCCIEAO0BAaTENbCKOU
NEesITEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HamnpaBlIEHHOCTH M YpPOBHS OOY4YEeHHUsS B
JIabHEHIIEM;

4) popMupoBaHNA KYJIHTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE IOCIEACTBUI U
HENpPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOroJisl, HAPKOTHUKOB, KypeHus),
HEOOXOAMMOCTH COOJIIOJCHUST TMpaBWJl 0€30MacHOCTH MpU  OOpalleHHH C
XMMHYECKUMHM BELLIECTBAMU B OBITY U pEAIbHOM KU3HU;

5) Tpyn10BOro BOCIMTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUEHHIO IPOPECCHil U Tpyaa pa3InyHOro poja,
YBaO)XEHHE K TPYy U Pe3yJIbTaTaM TPYAOBOU JEATENbHOCTH, B TOM YHCJIE HA OCHOBE
NPUMEHEHUs  NPEeIMETHbIX 3HAaHUH 1O  XHMHH, OCO3HAHHBIM  BBIOOP
UHAMBUIYAJIbHOW TPAeKTOPUU MPOAOIKEHUSI 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOW MpodheCCHOHAIBHON JIeATeIbHOCTH M Pa3BUTHS HEOOXOIUMBIX YMECHUH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(PECCHOHAILHOM CPEIE;

6) IKOJIOrN4€ecKOro BOCHUTAHMS:

HKOJIOTUYECKH 1IeJIECO00pa3HOe OTHOIICHHE K IPUPOE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CYIIECTBOBAHUS, MOHUMAaHWE IIEHHOCTH 3J0pPOBOr0 H
Oe3omacHoro oOpa3za JKM3HH, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(pU3NYECKOMY U TICHUXUYECKOMY 370pPOBBIO, OCO3HAHHUE LIEHHOCTH COONIO/IEHUS
paBuJ1 0€30I1aCHOT0 MOBEACHUS IPU padOoTe ¢ BENIECTBAMH, a TAK)KE B CUTYyallUsX,
YIrPOKAIOIINX 30POBBIO U )KU3HU JIFOACH;

CIOCOOHOCTU NMPUMEHATH 3HAHMS, MOJIydaeMble MPU U3YyYECHUM XUMUU, IS
peuenus 3a1a4, CBA3aHHBIX C OKPYKAOLIEH IPUPOAHON CPEIOM, I MTOBBIICHUS
YPOBHSI  SKOJOTMUYECKOM KYyJIbTYphl, OCO3HaHHs IJIOOAJBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOOJEM M MyTe MX pEHIeHHs MOCPEACTBOM METOAO0B XUMHH,
AKOJIOTMYECKOr0 MBIIUIEHUS, YMEHUS PYKOBOACTBOBATHCS UM B IO3HABATEIHHOM,
KOMMYHHUKaTHBHON M COLIMAJIbHOM IIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX PE3YJIbTaTOB BBIACIAIOT 3HAYMMBIE JUIS
(opMUpOBaHUSI MUPOBO33PEHUS OOIIEHAYYHBIE TOHATUA (3aKOH, TEOPUS, IPUHLIHUII,
runoresa, (QaxkrT, CUCTEMa, NPOLECC, OHKCIEPUMEHT U JPYroe.), KOTOpbIe
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UCIIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETax M IT03BOJISIOT Ha
OCHOBE 3HAHUH W3 ITUX MNPEIMETOB (OPMHPOBATH IMPEACTABICHUE O IEITOCTHOM
Hay4YHOW KapTHHE MHpA, U YHUBEpCAJIbHbIC YUCOHBIC IEUCTBUS (I1O3HABATEIbHBIC,
KOMMYHHUKATHUBHBIC, PETyJIATHBHBIC), KOTOpPhIE OOeCIeunBaroT (HOPMHPOBAHHE
TOTOBHOCTH K CaMOCTOSTEIbHOMY IUIAHUPOBAHUIO W OCYILECTBICHUIO y4eOHOMU
JIESITCIILHOCTH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

ba3oBble JJoruueckue JeMCTBUA:

YMEHUS UCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMW: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
MPU3HAKU, YCTaHABIIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSTUAMH), WCIOIb30BATh
MOHATHUS 11 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SIBJICHUH, BRIOWPATh OCHOBAHUS H
KpUTEpUU ISl KIacCU(DUKAIUM XUMHUYECKHUX BEIIECCTB M XUMHUYECKHX PEaKIIHM,
YCTaHABJIMBATh TMPUYMHHO-CJICACTBCHHBIC CBSI3M MEXKAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTHUYECKHE pacCyXACHUs (MHIyKTUBHBIC, ICTYKTUBHBIC, 110 aHAJIOTHH),
JIeNIaTh BBIBOJBI M 3aKII0UCHUS

yMEHUE TMPUMEHIThH B TIpPOllECCE TO3HAHUSI TOHSATHS (TIPEAMETHBIE W
MeTaInpeIMETHBIC), CUMBOJIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOIb3yeMble B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HAK (CHUMBOJI DJIEMEHTA), XUMHUYecKas (opMylia W ypaBHCHHE
XUMUYECKOW PEaKIUU — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3a/1a4, C Y4ETOM
ATUX MOJICIBHBIX MPEACTABICHUN BBIABIATh U XapaKTEPU30BATh CYIIECTBEHHbBIC
MPU3HAKA U3YYaeMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUECKUX PEAKITUH,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, TPUYMHHO-CICACTBEHHBIE CBSI3M W
MPOTUBOPEUHUS B U3YyHAEMBIX MPOLECCAX U SIBICHUSX.

Ba3oBble ucciaenoBare/bCKue JeCTBHA .

YMEHHUE HCIOJIb30BaTh IOCTABJIEHHBIE BOIMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B KQUe€CTBE OCHOBHI I (DOPMUPOBAHUSI TUIIOTE3HI IO TTPOBEPKE
MIPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpuOOpETEHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allul M MPOBEICHUIO
YUCHMYECKUX OJKCIIEPUMEHTOB, YMEHHE HaOMoJgaTh 3a XOJAOM Ipoliecca,
CaMOCTOSITEJILHO MPOrHO3UPOBATh €ro pe3yyibTaT, (PopMyaupoBaTh 00OOIICHUS U
BBIBOJIBI IO pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpoJIeJIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEHHE BBIOMpATh, AHAJIU3UPOBATh M HWHTEPIPETUPOBATH HHGMOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYJIIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpXKaHUs, CIPABOYHBIC

[OKYMEHT NOANUCAH 3/EKTPOHHON NOANKCHIO
"MMHA3NA "ANIbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, anpextop 31.08.23 12:57 (MSK) Ceprudmxar 019B81E50053B01E934ECB754D4EC3843D




nocobusi, pecypcbl WHTepHeTa), KpPUTUYECKH OICHUBATH IPOTUBOPEUYHUBYIO H
HEI0CTOBEPHYIO HH(OpMaIHIO;

YMEHHE NPUMEHSATh Pa3iINYHbIE METOJBl M 3aMpOChl MPU MOUCKE U OTOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIs1 BBIIOJHEHMUS
y4eOHBIX M MO3HABATEJbHBIX 33/1a4 ONPEACIEHHOIO TUIA, MPUOOPETEHUE OIbITa B
00acTH  UCHOJb30BaHUS  HMHPOPMALIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHUH,
OBJIAJICHNE KYJIbTYpPOl aKTUBHOI'O MCIOJIb30BAHUSI PA3JIMYHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOSITEJILHO BBIOMPATh ONTUMAIbHYIO (hOpMY TIpe/icTaBlIeHUs] HHPOPMAllUUd U
WUTIOCTPUPOBATh PEIIAEMBbIE 33Ja4d HECIOKHBIMU CXEMaMH, JWarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMY;

YMEHHE UCMHONIb30BaTh M AaHAIU3MPOBAaTh B Ipolecce YydyeOHOM U
MCCIIEZIOBATEIbCKOM NIEATENbHOCTH MH(YOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTa Ha COCTOSIHUE OKPYXKAIOIIEH MNPUPOIHOM
Cpelbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiicCTBHUS:

YMEHUS 3a/1aBaTh BOIIPOCHI (B X0JI€ JUajora v (WiM) IUCKYCCUM) TI0 CYILIECTBY
oOcyxaaeMoll TeMbl, (QopMyIHpOBaTh CBOM MPEIIOKEHUS OTHOCUTEIBHO
BBITIOJIHEHUS ITPEIIOKEHHOMN 33/1a4U;

YMEHHUS  MPEACTaBIATh  MOJYyYEHHbIE  pe3yibTaTbl  MO3HABATEIbHOU
NEATENbHOCTH B YCTHBIX M IIMCBbMEHHBIX TEKCTaxX; JeNaTh MPE3EHTALMI0
pE3yNbTATOB BBIMOJHEHUSI XUMUYECKOIO dKCIEepUMeHTa (JIabopaTOpHOIrO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHHSA Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABAaTEJIbHOM M  MCCIEAOBATENIbCKOM  NESATEIbHOCTH  IMPU  PELICHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3uui (00CyXJieHUsl, OOMEH MHEHUSIMH, «MO3IOBbIE€ HITYPMbD», KOOPIAWHALIUS
COBMECTHBIX JICWCTBHIl, OINpENEIEHUEe KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOU pabOTHI U ApyTHE).

PerynsiTuBHbIe YHHBeEpPcaibHbIe YUYeOHbIe 1eliCTBHUS:

YMEHHE CaMOCTOSTEIBbHO OIPEAENATh LENH JEATEIbHOCTH, ILIaHUPOBATh,
OCYIIECTBIISITb, KOHTPOJUPOBATh U MpPH HEOOXOAMMOCTU KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BEIOMpPATh HanboJiee 3((HEeKTUBHBIE CIIOCOOBI PEIICHUS] YUEOHBIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSTEIbHO COCTABJISTh WM KOPPEKTUPOBATH
IIPEVIOKEHHBIA  QITOPUTM JCUCTBUUA IMPU BBINOJHEHUM 33JaHUM C YYETOM
NOJIyY€HUSI HOBBIX 3HAHM 00 HM3ydyaeMbIX OOBEKTAaX — BEIIECTBAX M PEaKUHUsX,
OLICHMBAaTh COOTBETCTBHE IIOJIyYEHHOIO pE3yJIbTaTa 3asiBJICHHON LEIU, YMEHHE
UCIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, IIPEIaraéMble B YCIOBUU 33JIlaHUN.

NNPEJIMETHBIE PE3YJIBTATHI
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B cocraBe mnpeaMETHBIX PE3YJIbTAaTOB [0 OCBOCHHIO 00S3aTEIBHOIO
COJIEp)KaHMsI, YCTAHOBJICHHOI'O JaHHOW (denepabHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYalOIUMUCS Hay4yHbIE 3HAHUS, YMEHUS U CIOCOOBI
neicTBui, crneuuduyueckue Ui TPEeIMETHONM 00macTu  «XUMHUS», BHJIBI
NEATENIBHOCTA MO  TOJYYEHUIO HOBOIO  3HAHWS, €ro HWHTEPIpPETalH,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIE pe3ysIbTaThl Ha 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMHUPOBAHHOCTh Y 00 yJaIOIIUXCS YMEHHMI:

e pacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKUX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEHIECTBO, CMECH
(oHOpOJHAS U HEOIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJIIpHAsE Macca, KOJMYECTBO BELIECTBA, MOJb, MOJSIPHAs Macca,
MaccoBasi J10JI1 XMMUYECKOT0 JIEMEHTA B COSUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJb, J3JEKTPOOTPUIATEIBLHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUUYECKasl peakius, KiacCUpUKaIUs peakui: peakiuu
COCMHEHMS, PEAKLIHH PA3JIOKEHUS, PEAKUMHU 3aMEUICHUS, PEaKUUU
0OM€Ha, HK30- U SHJIOTEPMHUECKHE PEAKIIMH, TEIJIOBOM 3((EKT peakiuH,
AJIpO aToMa, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTAIIb, PaJNYC aToMa,
XUMHYECKAsI CBS3b, MOJSIPHASI U HEMOJSIPHAS. KOBAJECHTHAS CBA3b, HOHHAS
CBSI3b, MOH, KaTWMOH, aHHWOH, pacTBOpP, MAaccoBas JOJisI BEILIECTBA
(TIpolleHTHAas! KOHIIEHTPAIIKs) B paCTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHUMHUYECKUX TMOHATHI U
MPUMEHSITH 3TU MOHSATHUSI IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY [IJII COCTaBJeHUs (Qopmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e OIpEACNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX,
CTETICHb  OKHCJCHHS  JJEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAcCy COCIUHEHHUM I10
dbopMynaMm, BHJ XUMHUYECKOM CBsI3M (KOBaJ€eHTHasT M HOHHasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpbiBaThb cMbIcH llepmonnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHs] MAacChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OMNKCHIBATH M XapaKTepu3oBaTh TaOmuuHyro Gopmy Ilepuogudeckoit
CUCTEMBbl XMMHMYECKUX OJJIEMEHTOB: pa3iuyarh I[OHATUA «TJIAaBHAs
noarpynmna (A-rpynna)» u «mnodouyHas noarpynna (b-rpynmna)», manbsie u
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OoJbIIME TIEPUOAbl, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuoguueckass cucremMa xumuueckux siementoB [, N.
MenpneneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHMUYECKUX 3JIEMEHTOB (COCTaB U 3aps] siipa, 00IIee YUCIIO FIEKTPOHOB U
pacnpeneseHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJacCU(UUMPOBATH XUMHUYECKUE 3JIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKHE PEAKIUU (MO YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEAKLUU
BELIECTB, MO0 TEMI0BOMY 3D (PeKTy);

e XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMICTBA BEILECTB
pa3IMYHbIX KJIACCOB, MOATBEPKas OMHCAHUE TPUMEPAMH MOJIEKYJISPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMUYECKUX PEAKLNN;

e IIPOrHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHM MPOTEKAHMS] XUMHYECKUX TMpEBpallleHuHd B
pa3MYHbIX YCIOBUSIX;

e BBHIUKCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAacChl BEIIIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOTO J3JIeMEHTa M0 (opMyle COeAMHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO
XUMHUYECKON peaKInu;

e IIPUMEHATH OCHOBHBIE OIE€PAIIMU MBICIUTEIbHON IEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTEMAaTH3allhio, KIacCH(DUKAIIHIO,
BBISIBJICHUE MPUYMHHO--CJIEICTBEHHBIX CBSI3€M — ISl M3Y4YEHHUS] CBOMCTB
BEUIECTB W XHMMHMYECKMX PpEaKIHil, €CTECTBEHHO-HAyYHbIE METOMBI
MO3HaHUSI — HAOJIOJEHUE, U3MEPEHHE, MOJAETUPOBAHUE, HKCIIEPUMEHT
(peanbHbBIN U MBICJICHHBIN);

e CJIEZIOBATH MPABUIJIAM MOJIb30BAHM XUMHUECKOH MOCYA0H 1 TaOOPaTOPHBIM
0o0Opy/lOBaHHEM, a TaKXKe IMpaBWIaM OOpallleHUs C BEIIeCTBAMHU B
COOTBETCTBUM C HWHCTPYKUUSMH 110 BBIIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OTBITOB IO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECCTB
(BoopoAa M KUCIOpOAa), IPUTOTOBIEHUIO PACTBOPOB C OIpPEICIEHHON
MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IIPOBOJIMTH
XUMHUYECKUE DKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHUCJIOT C TIOMOIIIbIO MHJIUKATOPOB (TakMyc, (heHoadTanenH, METUIOPaHK
U Jpyrue).

K koH1y oOyueHus B 9 Kjacce npeiMeTHble pe3ysbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaxaTh c()OPMUPOBAHHOCTh Y 00YUaAIOIIUXCS YMEHUI:

e DACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKUX TOHATHI: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, AaHHOH, IPOCTOE BEILIECTBO,
CIIO)KHO€ BEILECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPHUIIATENIbHOCTh, CTENEHb
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OKHCJICHUSI, XUMUYECKasl peakilus, XUMUYECKasi CBs3b, TEIIOBOM 3dexT
peakiud, MOJb, MOJSIPHBIM  O0BEM,  pacTBOp,  BJIEKTPOIUTHI,
HEIJICKTPOJIUTBI, AJICKTPOJUTUYECKAsT JTUCCOIMAIUS, PEAKIIUd HOHHOTO
oOMEHa, Karajlu3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKHUCIIUTENb, BOCCTAHOBUTEIb, OKUCIICHNE U BOCCTAHOBJIEHUE, AJNIOTPOIIHUS,
amM(pOTEpHOCTD, XUMHUYECKast CBA3b (KoBajJIeHTHA, VMOHHAs,
METAJUTMYECKasl ), KpUCTAUIMYECKAsl PEIIETKA, KOPPO3US METAILIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW peakIuu, MPEAEIbHO JOMYCTUMAas KOHUEHTPAIUs
ITJIK BemiecTBa;

e WJUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATHI U
MPUMEHSITh 3TU MOHSATHUSI IPU ONMMCAHUU BEUIECTB U UX MPEBPAICHHUII;

e UCIOJIb30BaTh XUMHUYECKYID CHMBOJIMKY JJisi COCTaBlieHUs (opmyi
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIHM;

e ONpPENEIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
ONpeAeIEHHOMY KJIacCy COEQUMHEHUN 1Mo (opMyrnaMm, BUJ XHUMUYECKOH
CBSI3M (KOBAJICHTHAsl, HOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3apsj] MOHA MO XMUMHUYECKON (opmylie, XapakTep Cpelbl B
BOJHBIX PAacTBOPaX HEOPraHWYECKUX COCIMHEHUMN, TUN KPUCTAIUITMYECKON
PEIETKU KOHKPETHOTI' O BEILIECTBA;

e packpbiBaTh cMbICH llepmommueckoro 3akona JI. WM. MenngeneeBa u
JIEMOHCTPUPOBaTh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
TabauuHyo ¢opmy llepuoanueckoil CUCTEMbl XMMUUYECKUX DJIEMEHTOB:
pa3nuyuarh TOHSTHUS «TJIaBHAs moArpymnmna (A-Tpynma)y W «mobodHas
noarpynmna (b-rpynna)», maibie W OOJbIIME MEPUOABl, COOTHOCUTH
0003HaYEHUSI, KOTOPHIE UMEIOTCS B IEPUONIECKOM TaOIHIIE, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsifi  sjpa, oOIlee YHCIO DSJICKTPOHOB U paclpeieieHHe HX MO0
AIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCOUHEHHI B NpElesiax MallbIX MEPUOIOB U
[JIABHBIX MOATPYIII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

e KiIacCU(PUIUPOBATh XMMUUYECKUE DJIEMEHTHI, HCOPraHMYECKHUE BEIECTBA,
XUMHUYECKUE PEAKIUMU (M0 YUCIY M COCTaBYy Y4YacTBYIOIIMX B PEAKIUU
BEILIECTB, MO TEIJI0BOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHUCIICHUS
XUMHUYECKHUX JIEMCHTOB);

e XapaKTepu3oBaTh (OMHUCHIBATH) OONIME W CHEHU(UUECKHEe XUMHUYECKHUE
CBOMCTBA MPOCTHIX M CIIOXHBIX BEIIECTB, IOJATBEP)KIas OINHUCAHUE
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IpUMepaMHi  MOJICKYJISIPHBIX W HWOHHBIX YpPaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIni;

e COCTaBIATh YPaBHEHUS DJCKTPOIUTHYCCKOM JHUCCOIMAITMU  KHCIIOT,
IEJIOUEH U COJIeH, MOJIHbIE U COKPAIIEHHBIE YPaBHEHUS PEaKluii HOHHOTO
OOMEHa, YypaBHGHHS pEaKIUMH, TOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKOU CBSI3U MEXy BEIIECTBAMH PA3TUYHBIX KIJIACCOB;

e PACKpPBIBATh CYIIHOCTh OKHCIMUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIIHiA
MOCPEZCTBOM COCTABIICHHSI SJIEKTPOHHOTO OajlaHCca 3TUX PEaKIUi;

e TIPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MO)XHOCTH TIPOTEKAHHMS XUMHUYECKHUX TMPEBPAIICHHN B pPa3IMYHBIX
YCIIOBUSX;

e BBHIUKCIISATH OTHOCUTEIHLHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MacChl BEITIECTB,
MAacCCOBYIO JIOJIF0O XHMHYECKOTo »dJeMeHTa 1o (Qopmyne coeauHeHus,
MacCCOBYIO JIOJTIO BEIECTBA B pACTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOMN peaKInu;

e COOIOATH TIPABHIIA TTOJIH30BAHUS XUMUYECKON TTOCYION U 1a00paTOPHBIM
o0OpyJIOBaHMEM, a TakKe TMpaBwia oOpalieHus C BeEIIeCTBaMU B
COOTBETCTBUU C MHCTPYKUUSIMU TI0 BBIMOJIHEHUIO J1AOOPATOPHBIX
XUMHUYECKUX OTBITOB IO IMOTYIEHUIO U COOMPAHUTO Ta3000pa3HbIX BEIIECTB
(aMMuaka 1 yriaeKkucoro rasa);

e TIPOBOIWTH PEAKIINH, TOATBEPKIAFOIINE KAUECTBEHHBIN COCTAB Pa3IMIHBIX
BEIIECTB: PACIO3HABATh OMBITHBIM IYyTEM XJIOPUA-, OpOMHA-, UOAMI-,
kapOoHat-, (ocdar-, cunmkar-, cyabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI W WOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IIPUMECHSTH OCHOBHBIC OIEpaIlii MBICIUTEIBHOU ACATEILHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, 0000IICHIE, CHCTEMATU3AIIHIO, BBISIBICHUE MPUIUHHO-
CJICZICTBCHHBIX CBSI3€H — NJIi M3y4EHUS CBOMCTB BEIIECTB M XUMHYECKUX
peakiMii, ECTECTBEHHO-HAay4YHbIE METOJbl TIO3HAHUS — HAOJIOJICHHE,
U3MEPEHUE, MOACIUPOBAHUE, IKCIEPUMEHT (PEAJIbHBIA U MBICIICHHBIN ).
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TEMATHUYECKOE INTAHUPOBAHHUE

8 KVIACC
KoaunuyecTBo 4acoB
Ne HaumeHoBaHnue pa3nesnoB u
KonTposbHbie
n/n TEeM MPOrpPaMMBbl Bcero
padoThI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
XuMHsT — BakHast 00J1aCThb
€CTECTBO3HAHUS U
1.1 . 5 0
MPaAKTUYECKON JeATEIIbHOCTH
YyejoBeKa
BemecTBa 1 XuMuueckue
1.2 15 1
peakuuu
Wroro no pazneny 20

Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB

Bosnyx. Kucnopon. Ilonsitue

2.1 6 0
00 okcHuaax

59 Bonopoa.Ilonsitue o kucnorax 8 0
U COJIAX

53 Bopa. PactBopel. [Tonsitie 06 5 1

OCHOBAHMHAX

24 OCHOBHBIE KJIACCHI 11 1

HEOPraHMYECKUX COCTUHEHHI

Uroro mo pazneny 30

IMpakTHuyeckue
padoThbI
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DyeKTpOHHbIE (LU POBbLIE)
oOpa3oBaTe/bHbIC PeCypchl

bu6moreka [JOK
https://m.edsoo0.ru/7f41837¢c

but6moreka [JOK
https://m.edso0.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

bu6moreka [JOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
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Pasnea 3. Ilepuoauyeckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 3ieMeHToB JI. U. MenpgeneeBa. CTpoenne aToMoOB.

Xumuueckas cBi3b. OKHCJINTEIbHO-BOCCTAHOBHTEJIbHbIE P€aKknuu

[Teproanyeckuii 3aK0H 1
Ilepnonnueckas cucrema

3.1
XHMHUYECKuX dyiemenToB Jl. U.
Mennene-eBa. CTpoeHue aToma
XuMHu4ecKas CBS3b.

3.2 OKHUCIINTETBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUN

Hroro no pazaeny

PezepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

15

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6moreka [JOK
https://m.edsoo.ru/7f41837c

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢
bu6moreka IIOK
https://m.edsoo.ru/7f41837¢
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9 KUIIACC

HaumeHoBaHue pa3aesoB H TeM
MPOrpamMmalI

Ne n/m

Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K

IToBTOpEeHuE n yriydiieHue 3HaHUI

1.1
OCHOBHBIX Pa3JIENOB Kypca 8 Kiacca
19 OCHOBHBIE 32KOHOMEPHOCTH XMMHYECKHX
' peakiuit
13 DIEKTPOIMTHYECKAS! U CCOLUAIIHSL.

XUMHUYECKHE PEaKIIMU B paCTBOPax

Hroro no pazneny

Pa3zgea 2. Hemerajyibl 1 X coOeIMHEHUSA

OO61mas XxapaKTepUCTUKAa XMMHYECKUX

21 aeMeHToB VIIA-rpynnel. ['anorensr
OO011ast XapaKTepUCTUKA XMMUYECKUX

2.2 anemeHToB VIA-rpymnmel. Cepa u eé
COE/IMH EHMS
OO61as XxapaKTepUCTUKAa XMMHYECKUX

2.3 anemeHToB VA-rpynmnsl. A30t, pocdop u ux

COCINHCHUA

KoanuecTBo 4acoB

Bcero

17

KoHTpoibHbI
e paboThbI
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[MpakTnueckn
e padoThbI

DJIeKTPOHHbIE

(uudposbie)
oOpa3oBaTe/bHbIE

pecypchl

bu6moreka [IOK
https://m.edsoo.ru/7f41a63
6

bu6moreka IIOK
https://m.edsoo.ru/7f41a63
6

bub6morexa IIOK
https://m.edsoo.ru/7f41a63
6

but6moreka [JOK
https://m.edsoo.ru/7f41a63
6

bub6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bub6morexa IIOK
https://m.edsoo.ru/7f41a63
6
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OO0m1ast XxapaKTepuCTUKAa XUMUYECKIX
24 anemenToB [VA-rpynmel. Yriaepoa u
KPEMHUU U UX COCTUHEHUS

Hroro no pazneny

Paznesa 3. MeraJJibl M X COCIUHCHUS

3.1 OO01ume cBOiicTBAa METAIUIOB

3.2 Baxueiimmnie MeTamisl U UX COSIUHEHMS

Uroro no pazneny

Pasznen 4. Xumus u okpyskammias cpeaa

41 BemectBa 1 MaTtepuaisl B )KU3HHU YEJI0BEKa

Hroro no pazgeny

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

25

16

20

68
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Bbu6morexa IIOK
https://m.edsoo.ru/7f41a63
6

but6mmoreka [JOK
https://m.edsoo.ru/7f41a63
6

but6moreka [JOK
https://m.edsoo.ru/7f41a63
6

bu6moreka [JOK
https://m.edsoo.ru/7f41a63
6

bu6moreka I[IOK
https://m.edsoo.ru/7f41a63
6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HNOYPOYHOE IINTAHUPOBAHHUE
8 KNIACC

Ne

. Tema ypoka

[Ipenmer xumun. Posib XuMHUM B KU3HU
yejoBeKa. Tena u BelecTsa

Ilonsarue o METOAAaX ITO3HAHUA B
XHUMHHN

[TpakTuueckas padorta Ne 1 «IIpaBuna
paboTHI B Ta0OpaTOPUU U MTPUEMBI
oOpatieHus ¢ J1abopaTopHbIM
000pyI0BaHUEM »

Yuctele BemecTBa U cMecH. CriocoObI
pasnesneHus cMmecei

[TpakTueckas padota Ne 2
5 «Paznenenne cmeceil (Ha mpumepe
OYHUCTKH MIOBapEHHON COJIN)»

6 ATOMBI U MOJIEKYJIBI

KoaunuecTBo yacoB

Beero KoHTpoJibHBI
e padoThbI
1 0
1 0
1 0
1 0
1 0
1 0

IIpakTueckn

e padoThI
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Jara
H3Y4YeHUH

05.09.202
3

05.09.202
3

12.09.202
3

12.09.202
3

19.09.202
3

19.09.202
3

JIEKTPOHHBIE
nupposbie
oOpa3oBare/ibHbIE

pecypcbl

bubmioreka [IOK
https://m.edsoo.ru/ff0d210c

bubmioreka [IOK
https://m.edsoo.ru/ff0d227e

bu6moreka [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d26ca

bubmioreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6moreka [JOK
https://m.edsoo.ru/ff0d2a6¢c



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

10

11

12

13

14

15

XHUMHUYECKHE AIEMEHTHI. 3JHAKH
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

IIpocThle 1 ClIOXKHBIE BEIIECTBA

ATOMHO-MOJIEKYJISIPHOE YUCHHUE

3aKOH MOCTOSHCTBA COCTaBa BEILIECTB.
Xumuueckas popmysa. BareHTHOCT
ATOMOB XMMHYECKHUX 3JIEMEHTOB

OTtHOCUTENbHAS aTOMHAs Macca.
OTHOcHUTeNbHAs MOJIEKYJISIpHAs Macca

MaccoBast 10JIs1 XUMHUYECKOT O
3JIEMEHTA B COEIUHEHNU

KommnuectBo BeniectBa. MoJib.
MousipHas macca

DuznyecKkue U XUMUYECKUE SIBJICHUS.
Xumudeckas peaKnus

[Ipu3Haku 1 yclIOBUS TPOTEKAHUS
XUMHUYECKUX PEaKLNil

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

26.09.202
3

26.09.202
3

03.10.202
3

03.10.202
3

10.10.202
3

10.10.202
3

17.10.202
3

17.10.202
3

24.10.202
3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

bubmioreka [IOK
https://m.edsoo.ru/ff0d2d50

bu6mnoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d323c

bu6moreka [JOK
https://m.edsoo.ru/ff0d350c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6munoreka [JOK
https://m.edsoo.ru/ff0d37fa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3al6



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

16

17

18

19

20

21

22

23

24

3aKOH COXPaHEHHUs MacChl BEIIECTB.

XUMHUUYECKHE YPABHEHUS L
Bbruncnenns KoiIm4ecTBa, Macchl

BEIIECTBA 10 YPAaBHEHUAM XMMHYECKUX 1
peaKuit

Krnaccupukarust XUMHIECKUX peaKIii
(coenuHeHus1, pa3yIoKeHus, 1

3aMenIeHus, OOMeHa)

M. B. JIoMOHOCOB — yUY€HBII1-
sHuuknonenucr. O0o0enne u 1
CHCTEMAaTH3alHs 3HAHUHI

Kontponenas pabora Nel mo teme

«BemiecTBa 1 XUMHUYECKHE PEAKITUNY L
Boznyx — cmecsk razos. CocraB

Bo3ayxa. Kuciaopon — sneMeHT u 1
npocToe BemecTso. O30H

Pu3nYecKre 1 XMMUYECKUE CBOMCTBA
KHCIIOpOo/ia (peakiMy OKHCIICHHUS, 1

ropenue). [Tonstue 06 okcuaax
CriocoOBbI MoSTy4eHHsT KUCI0po/ia B

71a00paTOPUH U MPOMBIIICHHOCTH. 1
[TpumeHeHue KuCIopoaa

TemoBoii 3¢exkT XUMHUUECKOH
peaKluu, MOHITHE O

0 0
0 0
0 0
0 0
1 0
0 0
0 0
0 0
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop 31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

24.10.202
3

31.10.202
3

31.10.202
3

07.11.202
3

07.11.202
3

14.11.202
3

14.11.202
3

21.11.202
3

21.11.202
3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmioreka [IOK
https://m.edsoo.ru/ff0d3f34

bu6mnoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6moreka [JOK
https://m.edsoo.ru/ff0d448e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6munoreka [JOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

25

26

27

28

29

30

31

32

TEPMOXUMHUYECKOM YPABHEHHH, IK30-
Y BHJI0TEPMHYECKUX PEAKIUAX
TonnuBo (HepTh, yroib U METaH).
3arpsi3HEeHHE BO3/1yXa, CIIOCOOBI €ro
MpeI0TBpallCHUS

[TpakTrueckas pabota Ne 3 mo Teme
«[lony4yeHue u coOupanue Kucioposa,
W3YUYEHHUE €r0 CBOWCTBY»

Bonopox — sneMeHT u mpocToe
BeniecTBo. HaxoxaeHue B mpupoje

duznyeckre U XUMHYECKUE CBOMCTBA
Bojopoza. [Ipumenenue Bogopoaa

IToHsiTHE O KHCJIOTAaX U COJISIX

CriocoObI oSTy4eHHst BOIOPO/Ia B
71abopaTopuu

[TpakTueckas padora Ne 4 o Teme
«[lony4yeHnue u cobupanue BO1Opoaa,
U3yYEHHUE ero CBOWCTBY»

MossipHblil 00bEM ra3zoB. 3aKoH
ABorazipo

0 0
0 1
0 0
0 0
0 0
0 0
0 1
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK)
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28.11.202
3

28.11.202
3

05.12.202
3

05.12.202
3

12.12.202
3

12.12.202
3

19.12.202
3

19.12.202
3

bu6moreka [JOK
https://m.edsoo.ru/ff0d4c4a

bubmioreka [IOK
https://m.edsoo.ru/ff0d4ae?

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4ddo

bu6moreka [JOK
https://m.edsoo.ru/ff0d50d2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

33

34

35

36

37

38

39

40

Brruncienns o0néMa, KOIUYeCTBA

BEIIECTBA T'a3a MO €ro U3BECTHOMY 1
KOJIMYECTBY BEIIECTBA UITH 00BEMY
Brruncienns 006EMOB T'a30B I10

YPaBHEHHIO PEAKIIMY HA OCHOBE 3aKOHA 1
00BHEMHBIX OTHOIIEHUH T'a30B

duznueckre 1 XUMHUYECKHUE CBOMCTBA

1
BOZBI
CocraB ocHoBanwii. [Tonstue 00 1
MHJUKATOpax
Bona kak pacrBopurens. HacoieHHbie
Y HEHACBIILEHHbIE PaCTBOPBI. 1
MaccoBas 107151 BEIEeCTBA B paCTBOPE
[TpakTrueckas pabota Ne 5 mo Teme
«IIpuroroBiieHrue pacTBOPOB ¢ 1
ONpENeIIEHHON MaCCOBOM JOJIEN
pPacTBOPEHHOI'O BEILIECTBA
KontponpHas pabora Ne2 o teme 1
«Kucnopon. Bonopoxn. Bona»
Oxkcuppl: cocTaB, KIacCH(pHUKAIUS, 1

HOMEHKJIaTypa

0 0
0 0
0 0
0 0
0 0
0 1
1 0
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop 31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

26.12.202
3

26.12.202
3

09.01.202
4

09.01.202
4

16.01.202
4

16.01.202
4

23.01.202
4

23.01.202
4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bubmioreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mnoreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5b40

bu6moreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bu6nmunoreka [JOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

41

42

43

44

45

46

47

48

[TonyyeHnne u XUMHUYECKUE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX 1
OKCHJIOB

OcHoBaHUs: COCTaB, Kiaccuukaius,

1
HOMEHKJIaTypa
[TonyueHnne u XUMHUYECKHE CBOMCTBA 1
OCHOBAHHI
Kucnotsr: coctas, kinaccupukanus, 1
HOMEHKJIaTypa
[TonyueHune u XUMUYECKUE CBOWMCTBA 1
KHUCIIOT
Comnu (cpeanue): HOMEHKIIATYypa,
CIOCOOBI MOTYYEHHUS, XUMHUECKHE 1
CBOVICTBa
[TpakTrueckas paborta Ne 6. Perenue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME 1
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
COEIMH CHUI
['enernueckas CBsI3b MEXY KilaccaMu 1

HCOPraHNn4CCKUX COCIMHECHUMN

0 0
0 0
0 0
0 0
0 0
0 0
0 1
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop 31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

30.01.202
4

30.01.202
4

06.02.202
4

06.02.202
4

13.02.202
4

13.02.202
4

20.02.202
4

20.02.202
4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmioreka [IOK
https://m.edsoo.ru/ff0d67ca

bu6mnoreka [JOK
https://m.edsoo.ru/ffOdfee2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bu6moreka [JOK
https://m.edsoo.ru/00ad947
4

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9h7c

bu6nmunoreka [JOK
https://m.edsoo.ru/00ad9a50



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

49

50

51

52

53

o4

55

56

O00011IIEHNE U CUCTEMATU3AIHASA
3HaHUH

Kontponpsnas pabora Ne3 mo treme
"OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COeTMHEHUI"

[IepBble MONBITKU KJIaCCUPUKALIUN
XuMH4ecKkux dyeMenToB. Ilongarue o
rpymnmnax CXOQHbIX 3JIEMEHTOB

[Tepuonnueckuii 3aKoH U
[Tepuoanyeckas cucreMa XUMUYECKUX
anemenToB /1. 1. MeHneneeBa

Ilepuoapl, rpymnmnsl, HOArPYIIIIBI

Ctpoenue atomoB. CocTaB aTOMHBIX
anep. M3oromnsl

CtpoeHue 3J1eKTPOHHBIX 000JI04€EK
aTOMOB 3JIeMeHTOB [leprnonnueckon
cuctemsl [. . Menneneepa
XapakTepucTuKa XUMHUUECKOTO
3JIEMEHTA 110 €0 MOJIOKEHUIO B
[Tepuonnueckoit cucreme /1. U.
MenpeineeBa

0 0
1 0
0 0
0 0
0 0
0 0
0 0
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

27.02.202
4

27.02.202
4

05.03.202
4

05.03.202
4

12.03.202
4

12.03.202
4

19.03.202
4

19.03.202
4

bu6mmoreka [JOK
https://m.edso0.ru/00ad9cb?

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bubmioreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6mnoreka [JOK
https://m.edsoo.ru/00ada52c

bu6mmoreka [JOK
https://m.edsoo.ru/00ada52c

bu6moreka [JOK
https://m.edsoo.ru/00ada342

bu6mmoreka [JOK
https://m.edsoo.ru/00ada6bc

bu6nmunoreka [JOK
https://m.edsoo.ru/00ada824



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

S7

58

59

60

61

62

63

64

3Havenue [lepuoanyeckoro 3akoHa
JUTS pa3BUTHUS HayKu U nipaktuku. /. W.

1
MenneneeB — yu€Hblii, meaaror u
rpaKJIaHuH
DIEKTPOOTPHUIIATEIHFHOCTh ATOMOB 1
XUMHUYECKHUX DJIIEMEHTOB
Honuasg xumudeckast CBsI3b 1
KoBanenTHas mossipHasi XuMHU4YecKast 1
CBS3b
KoBanenTtHast HenmossipHasi XuMU4ecKas 1
CBS3b
CrerneHp OKUCIIEHUS 1
OKHUCIUTEIBFHO-BOCCTAHOBUTEIIHLHBIE 1
peaxiuu
OKUCIUTEIN ¥ BOCCTAHOBUTEIN 1

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop 31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

26.03.202
4

26.03.202
4

09.04.202
4

09.04.202
4

16.04.202
4

16.04.202
4

23.04.202
4

23.04.202
4

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8

bubmioreka [IOK
https://m.edsoo.ru/00adac34

bu6munoreka [JOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9

bubmioreka [IOK
https://m.edsoo.ru/00adae28

bu6mmoreka [JOK
https://m.edso00.ru/00adb07
6

bubmioreka [IOK
https://m.edsoo.ru/00adb07
6



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Kontponpnas pabora Ned o teme
65 «CtpoeHue aroma. XUMUYECKas
CBSI3b)»

PesepBHbIii ypok. O6o0meHue u

66
CHCTEMAaTHU3AINS 3HAHUH

67 Pe3epBHbIii ypok. O000mIEeHUE T
cUCTEeMaTH3alus 3HAaHUI

68 PesepBHbIii ypok. O0o01meHue u

cucTeMaTH3alys 3HaHUM

OBUIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

9 KJIACC
Ne T
W/ eMa ypoKa
[Tepuonnueckuii 3aKoH.
1 [Tepuoamyeckas cuctrema

XHMHYECKHUX 3JIeMeHTOB /1. U.
MenpeineeBa

1 1
1 0
1 0
1 0
68 4

KoaunuecTBo yacoB

Ko
Beero HTPOJIbHBI
e padoThbI
1 0

IIpakTUyeckn

e padoThI

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK) Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

30.04.202
4

30.04.202
4

14.05.202
4

14.05.202
4

Jara
U3yYeHUs

06.09.202
3

bu6mmoreka [JOK
https://m.edsoo.ru/00adb48
6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb33c

bubmioreka [IOK
https://m.edsoo.ru/00ad9ch2

bu6mnoreka [JOK
https://m.edsoo.ru/ff0d61c6

DJIeKTPOHHbIE
nupposbIe
o0pa3oBaTe/bHbIE

pecypcbl

bu6nmunoreka [JOK
https://m.edsoo.ru/00adb59e



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e

3aKOHOMEpPHOCTH B H3MEHEHUH
CBOMCTB XMMHYECKUX HJIEMEHTOB
MEPBBIX TPEX MEPUOIOB

Krnaccuduxarnus n HoMeHKIaTypa
HEOPraHUYECKUX BEIIECTB

Bunpl xuMudeckoil CBSI3H U THUIIBI
KPUCTAJUIMYECKUX PEIIETOK

KonTponsHas padora Nel o teme
«[loBTOpEHUE U yriayOaeHne 3HaHUH
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

Krnaccudukanus Xumudaeckux
PEaKIUid 1O Pa3IMYHBIM TPU3HAKAM

[TonsATHE O CKOPOCTH XUMUYECKOU
peakuuu. [IoHATHE O TOMOTE€HHBIX U
reTEePOreHHBIX PEAKIMUAX

ITousTHE 0 XUMHUYCCKOM
paBHOBecUU. DAKTOPBI, BIUSIOIINE
Ha CKOPOCTh XMMHUYECKON PEaKIuu U
MMOJIOKEHHNE XUMHUYECKOT0
paBHOBECHUSA

OKHUCINTENBHO-BOCCTAHOBUTEIBLHEIE
peakiuu

0 0
0 0
0 0
1 0
0 0
0 0
0 0
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

06.09.202
3

13.09.202
3

13.09.202
3

20.09.202
3

20.09.202
3

27.09.202
3

27.09.202
3

04.10.202
3

bu6mmoreka [JOK
https://m.edsoo.ru/00adb6b
6

bu6mmoreka [JOK
https://m.edsoo.ru/00adb7e2

bubmioreka [IOK
https://m.edsoo.ru/00adbact

bu6mmoreka [JOK
https://m.edsoo.ru/00adbcb0

bu6moreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c

bu6nmunoreka [JOK
https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb6b6
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

10

11

12

13

14

15

16

17

Teopus 31eKTPOIUTUIECKON
nucconnanuu. CUIbHEIE U c1a0ble
DJIEKTPOJIATHI

Honnble ypaBHEHUS peakuui

XUMHUYIECKHEe CBOMCTBA KHUCIIOT B
OCHOBAHMUH B CBETE MPEACTABICHUN
00 3JIEKTPOIUTHUECKON
JUCCOLTUAITAHN

XUMHUYECKHE CBOMCTBA COJIeH B

CBETE IPENICTABICHHUI 00
AIEKTPOJIMTHYECKON T CCOLIMAIINN

[Tonsatue o rugposmse conei

O0001LIEHUE U CUCTEMATU3ALUA
3HAaHUH

ITpakTueckas padora Ne 1.
«Penrenne skcriepuMeHTaIbHBIX
3a7a9»

KonTponbsHas padora Ne2 o teme
«ONEeKTPOIUTHYECKAs U CCOLIALMS.
XUMHUUYECKHE PEaKIINU B pACTBOPAX)>

0 0
0 0
0 0
0 0
0 0
0 0
0 1
1 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

04.10.202
3

11.10.202
3

11.10.202
3

18.10.202
3

18.10.202
3

25.10.202
3

25.10.202
3

08.11.202
3

bu6mmoreka [JOK
https://m.edso0.ru/00adcd68

bu6moreka [JOK
https://m.edsoo.ru/00add44
8

bubmioreka [IOK
https://m.edsoo.ru/00add5d
8

bu6nmunoreka [JOK
https://m.edsoo.ru/00add8b
2

bu6mmoreka [JOK
https://m.edsoo.ru/00add9d
4

bu6moreka [JOK
https://m.edsoo.ru/00addd1
2

bu6mmoreka [JOK
https://m.edsoo.ru/00addbfa

bu6nmunoreka [JOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

19

20

21

22

23

24

25

OO61ast XapaKTepHUCTUKA IaJIor €HOB.
XuMHUUYECKHE CBONCTBA HA TPUMEPE
XJiopa

Xnopoonopon. ConsiHast KHCIIOTA,

XUMHUUYECKHE CBOMCTBA, MOJTy4YEHUE,
MPUMEHEHUE

ITpakTueckas padota Ne 2 o treme
«Ilomyuenue COJITHON KUCIIOTHI,
M3y4YEHHUE €€ CBOMCTBY

Brraucnenus mo YPaBHCHUSAM
XHUMHYCCKUX peaKHHﬁ, €CJIM OAUH U3
pCarcHToB AaH B HU30BITKE

OO0wast XapaKTepUCTUKA 3JIEMEHTOB
VIA-rpynnsl

AnnoTpomnHbie MOTUGUKALIUN CEPHI.
Haxoxnenue cepel U €€ coeTMHEHU I
B Npupoje. XMMUYECKHUE CBOMCTBA
cepsl

CepoBoziopoJ, CTpOEHHE,
¢du3nuecKkre 1 XMMUYECKHEe CBOMCTBA

Oxcupl cepbl. CepHasi KHCIIOTA,
bu3nyeckre U XUMHYECKHe
CBOWCTBa, IPUMEHEHU €

0 0
0 0
0 1
0 0
0 0
0 0
0 0
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

08.11.202
3

15.11.202
3

15.11.202
3

22.11.202
3

22.11.202
3

29.11.202
3

29.11.202
3

06.12.202
3

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK
https://m.edso0.ru/00ade104

bubmioreka [IOK
https://m.edsoo.ru/00ade348

bu6mnoreka [JOK
https://m.edsoo.ru/00ade488

bu6mmoreka [JOK
https://m.edsoo.ru/00ade64a

bu6moreka [JOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [JOK
https://m.edsoo.ru/00ade802

bu6nmunoreka [JOK
https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

26

27

28

29

30

31

32

XUMHYECKHE PEAKIUY, JISKALIIE B
OCHOBE IPOMBIIIJIEHHOT'O CII0c00a
MTOJIYYEHHUSI CEPHOU KHCIIOTHI.
XuUMHUUECKOE 3arpsi3HEHNE
OKpY’KaroIlel Cpesibl COEAUHEHUSIMU
cephl

Brrancienme MaccoBOi 10U
BBIXOJIa MPOJYKTa PEAKIIUU

OO61as xapakTepUCTUKA 3JIEMEHTOB
VA-rpynmnsl. A3or,
pacnpocTpaHeHue B IPHPOIE,
(du3MUecKue U XUMUYECKHAE CBOWCTBA
AMMHaK, ero (pu3nYecKue u
XHMHUYECKUE CBOMCTBA, MOIYYCHUE U
pUMEHEHUe

[Tpaxktnueckas pabota Ne 3 mo Teme
«[TomyyeHne aMmMuaka, U3y4eHue ero
CBOMCTB»

A30THas Kucnora, e€ GusnuecKue u
XUMHUYECKUE CBOWCTBA

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHS B Ka4€CTBE MUHEPATbHBIX
ynooperuit. XumMuieckoe
3arpsA3HEHUE OKPYKAIOLIEH CPEbI
COEIMHEHUSIMH a30Ta

0 0
0 0
0 0
0 0
0 1
0 0
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

06.12.202
3

13.12.202
3

13.12.202
3

20.12.202
3

20.12.202
3

27.12.202
3

27.12.202
3

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bubmioreka [IOK
https://m.edsoo.ru/00adeeab

bubmoteka [JOK
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK
https://m.edso0.ru/00adf180

bu6mmoreka [JOK
https://m.edso00.ru/00adf306

bubmioreka [IOK
https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

33

34

35

36

37

38

39

40

dochop. Oxeup dpocdopa (V) u
docdopHas kuciora, GU3HIESCKHE U
XHUMHUYECKUE CBOWCTBA, TIOTy4EHUE

Hcnons3oBanue gpocdaton B
KayecTBe MUHEPAJIbHBIX y100peHui.
3arpsi3HeHHe MPUPOIHOI Cpeabl
dochaTamu

VYruepon, pacupocTpaHeHue B
npupoje, PU3NYECKUe U XUMUUYECKUE
CBOICTBA

Oxkcuppl yraepoaa, ux Gpuzndeckue u
XUMUYECKUE CBOWCTBA.
DKoJjoruyeckue npooJieMsl,
CBsI3aHHBIE C OKcuaoM yriepoaa (I1V)

VYroapHas KUCJIOTA U €€ COTU

[Tpaktuueckas pabota Ne 4 mo Teme
"Ilonmy4yeHue yriekuciaoro rasa.
KauecTBeHHas peakius Ha
KapOoHaT-uoH"

[lepBoHauanbHbIE TOHATHS 00
OpraHMYECKUX BEIIECTBAX KAK O
COCIMHEHMSX yriIepoa

Kpemnuii u ero coenuneHus

0 0
0 0
0 0
0 0
0 0
0 1
0 0
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

10.01.202
4

10.01.202
4

17.01.202
4

17.01.202
4

24.01.202
4

24.01.202
4

31.01.202
4

31.01.202
4

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bubmioreka [IOK
https://m.edsoo.ru/00adfd9c

bu6mmnoreka [JOK
https://m.edsoo.ru/00adfebe

bu6mmoreka [JOK
https://m.edso00.ru/00ae006¢c

bubmioreka [IOK
https://m.edsoo.ru/00ae027e

bubmioreka [IOK
https://m.edso0.ru/00ae054e

bubmoteka [JOK
https://m.edsoo.ru/00ae080a



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

41

42

43

44

45

46

47

[TpaxkTueckas paborta Ne 5.
Perienne sxcriepuMeHTalbHbBIX 337124
mo TeMme «BakHelmme HeMeTalIbl 1
HUX COCIUHCHHSD»

Kontponpenas pabora Ne3 mo teme
«Baxxnaenmmue HeMeTalJIbl U UX
COCTMHEHUS»

OO61mas xapakTepuCcTuKa
XUMHUYECKUX 3JIEMEHTOB —
MeTaJlIoB. MeTannuueckas CBA3b U
METAJIIMYECKas KPUCTaIMYeCKast
pemérka. dusnveckue cBoNCTBa
METAJIJIOB

XUMHUYECKHE CBONCTBA METAJIJIOB.
DNEKTPOXUMUYECKUM P
HaNpsKEHUN METaJJIOB

O61mue crocoObl MOTy4YeHUs
MetauioB. CriiaBel. Beraucienus mo
YPaBHEHMAM XUMUYECKUX PEAKIUH,
€CJIM OJIMH U3 PEareHTOB COACPIKUT
npuMecH

IlonsTue o KOPpO3uKu METAJLJIOB

IIemounnie MeTaLIBI

0 1
1 0
0 0
0 0
0 0
0 0
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

07.02.202
4

07.02.202
4

14.02.202
4

14.02.202
4

21.02.202
4

21.02.202
4

28.02.202
4

bu6mmoreka [JOK
https://m.edso0.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

bubmioreka [IOK
https://m.edso0.ru/00ae103e

bubmoteka [JOK
https://m.edso0.ru/00ael1156

bu6mmoreka [JOK
https://m.edso0.ru/00ael1156

bu6nmunoreka [JOK
https://m.edso0.ru/00ael278

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b?2



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2

48

49

50

51

52

53

54

55

56

OKCI/II(I)I U TUAPOKCUABI HATPUA U
KaliuAa

[llenoun03eMeNbHBIC METAIIIBI —
KaJIbIIUH 1 MarHum

Baxkueiimue coenuHeHns KaabIusa

O0001IeHNE U CUCTEMAaTH3aLU
3HAHUH

JKécTkoCcTh BOIBI U CIOCOOBI €8
YCTpaHSHHUS

[TpakTuueckas pabota Ne 6 mo Teme
"X&cTKoCcTh BOJBI U METOABI €€
ycTpaHeHus"

AJTOMUHAT

AmdoTepHbIe cBOICTBA OKCHIA U
THIPOKCHIA

Kemneso

0 0
0 0
0 0
0 0
0 0
0 1
0 0
0 0
0 0

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK)

Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

28.02.202
4

06.03.202
4

06.03.202
4

13.03.202
4

13.03.202
4

20.03.202
4

20.03.202
4

27.03.202
4

27.03.202
4

bu6mmoreka [JOK
https://m.edsoo.ru/00ael4b?2

bu6mmoreka [JOK
https://m.edsoo.ru/00ael5e8

bubmioreka [IOK
https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK
https://m.edso0.ru/00ae1886

bu6moreka [JOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6munoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edso0.ru/00ae1d86



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

S7

58

59

60

61

62

63

OKcHJbI, THIPOKCUABI U COITU
skenesa (11) u sxenesa (IIT)

O000I1IIEHNE U CUCTEMATU3AIUAS
3HAaHUH

ITpakTueckas padota Ne 7.
Peuienne 3xcriepruMeHTalbHbIX 33124
mo TeMe «BaxHelmme MeTaniIbl U UX
COCTMHCHUSDY

Brruucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUM, €CITU OJUH U3
peareHTOB JjaH B U30BITKE UITH
COAEPXKUT IpUMECH. Bruncienus
MAacCOBOM JI0JIM BBIXO/Ia TPOAYKTa
peaKkiuu

O0001LIEHUE U CUCTEMATU3ALUA
3HAHUH

KonTponbHas padora Ned o teme
«BaxxHenmme MeTauibl U X
COEJIMHEHUS

BemectBa 1 MaTtepuaisl B
IOBCEIHEBHOU KU3HU YEIOBEKA

1 0 0 10.04.202
4

1 0 0 10.04.202
4

1 0 1 17.04.202
4

1 0 0 17.04.202
4

1 0 0 24.04.202
4

1 1 0 24.04.202
4

1 0 0 15.05.202
4

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK) Cepruduxar 019B81ES0053B01ES34ECB754D4EC3843D

bu6mmoreka [JOK
https://m.edso0.ru/00ae35e6

bubmioreka [IOK
https://m.edsoo.ru/00ae3de8

bubmoteka [JOK
https://m.edsoo.ru/00ael750

bubmioreka [IOK
https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

64

65

66

67

68

XUMHUYECKOE 3arpsI3HEHUE
OKPYXaroIer cpesbl

Ponp xumMnu B penieHun
HKOJIOTMYECKUX MPodIeM

PezepBubiii ypok. O0001IeHNE U
cucTeMaTu3anusa 3HaHu1

PesepBHbiii ypok. O0o01eHue u
CHCTEMAaTH3allus 3HAHUI

PesepBubiii ypok. O6001menue u
cucTeMaTu3alus 3HaHU I

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

0 0
0 0
0 0
0 0
0 0
4 7

[OOKYMEHT NOANKCAH 3NEXTPOHHON NOANKUCHIO
"IMMHA3NA "ANbBEPTHUHA", O/IbLUAHCKAS ENEHA BUKTOPOBHA, aupexTop

31.08.23 12:57 (MSK)

Cepmdmxar 019B81E50053B01E934ECB754D4EC3843D

15.05.202
4

22.05.202
4

22.05.202
4

29.05.202
4

29.05.202
4

bu6mmoreka [JOK
https://m.edso0.ru/00ae4270

bu6mmoreka [JOK
https://m.edso00.ru/00ae4270

bubmioreka [IOK
https://m.edsoo.ru/00ae0d0a

bu6mnoreka [JOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [JOK
https://m.edso0.ru/00ad9cb?



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS] yuenuka

-Xumus, 8 kinace/ Pynsutuc I'.E., ®@enpaman @.I°., AkiimoHepHoe 0011ecTBO
«M3narenbctBoO «IIpocBenienme»
-Xumus, 9 knace/ Pynsutuc I'.E., ®enpaman O.I'., AkiimonepHoe o0111ecTBo

«3narenbctBO «IIpocBeieHue»

tabmuupl: [lepuoguueckas cucrema XuMu4yeckux 3aeMeHToB /1. U.
MenneneeBa, Tabnnia paCTBOPUMOCTH, FIEKTPOXUMUYECKHUI Psl HAPSIKEHUS

MCTAaJ1JIOB

METOJUYECKHUE MATEPUAJIBI U151 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypOBEHb. -
Peamuzanus-rpedoannii-OI"OC-ocHOBHOT0-00111er0-00pa3oBaHusl. -

Mertoauueckoe-nocodue-ais-yaurens.pdf

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

[OKYMEHT NOANUCAH 3NEKTPOHHON NOANKCHIO
"IMMHA3NA "ANTbBEPTUHA", O/IbLUAHCKASR ENEHA BUKTOPOBHA, anpextop 31.08.23 12:57 (MSK) Ceprudmxar 019B81ES50053B01E934ECB754D4EC3843D
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