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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 OOILIET0 00pa3oBaHusl, MPEACTABICHHbBIX
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 xuMuM Ha€T MPEJCTABICHHE O IIENAX, OOIIEH CTpaTeruu
oOydeHMs, BOCHHUTAHUS W PA3BUTUA OOYYaIOLIUMXCS CpPEICTBAMH Y4EOHOIO
MpeaMeTa, YCTaHABJIMBAET o0s13aTenbHOe NPEAMETHOE COJIEp)KaHHE,
IPEAYCMAaTPUBAET PACHPEACIICHHE €ro IO KjlaccaM U CTPYKTYPHUPOBAHHUE IIO
pazmenaM M TE€MaM MPOrpaMMbl IO XHMHUHU, OMNPEAENAET KOJIUYECTBEHHBIE H
KaueCTBEHHBIE XapaKTePUCTUKHU coJlepKaHus, PEKOMEHAYEMYIO
MOCJIEIOBATEIBHOCTh ~ M3YYEHUSI XUMHHM C Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEJAMETHBIX  CBSI3€W, JIOTMKM  Y4eOHOro Mpouecca, BO3PACTHBIX
0cOOEHHOCTEW OOydaroluxcs, OIpenesieT BO3MOXKHOCTH MpeAMeTa IS
peayiM3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTeIbHOM
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 JEATENbHOCTH OOYyYaroulerocss Mo OCBOCHHIO
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 SBOIIONMHU BEIIECTB B MPUPOJAE, O MYTSIX PELICHUS II0OATbHBIX
npoOJieM YCTOMYMBOIO Pa3BUTHUSI UYEIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3alliil  BO3MOXKHOCTEM  JJIi  CaMOpa3BUTHS U
(dbopMUpOBaHUS KYIbTYphI IUYHOCTH, €€ 001Iel U (YHKIIMOHAILHONU IPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEIOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B IPO(eCCHOHANTBHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAE€T OCHOBBI
LEJIOCTHOTO B3rJIsi[a Ha €AMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUU E€CTECTBEHHO--HAYYHOU TPAMOTHOCTH OOYJarOIINXCS,;



CocoOCTBYET (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-Hay4HBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOIMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBieHHUs B OOYyYEHHMM XUMHUU OO€CHEUMBAIOTCS CIEeUU(PUKON
COJep)KaHMsl ~ ydeOHOro  mpeamMeTra, KOTOpbI  ABISETCS — MENaroru4eckKu
a/IalITUPOBAHHBIM OTpa’kKeHHEM 0a30BOM HayKH XMMHH Ha OIpE/eIEHHOM JTare eé
pa3BUTHA.

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

CrtpykTypa comepikaHus MPOrpaMMbI MO XUMHUU CHOPMHUPOBAHA HA OCHOBE
CUCTEMHOro noaxona k e€ msydeHuro. CopepKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakiuu. OO0e O3TH CUCTEMBl CTPYKTYpPHO OpIraHHM30BaHbl IO MPUHIUIY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa /[. 1. MeHneneeBa Kak OCHOBHOT'O 3aKOHA XMMUU;

— YY4EHMS O CTPOEHUHU aTOMA U XUMHYECKOM CBA3H;

— TMpPEACTaBICHUN 00 DSIIEKTPOIUTHUYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA PpPACCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
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 XMMHUHU MPOUCXOIUT C MPUBICYECHUEM 3HAHUU W3
paHee M3y4EHHBIX y4eOHbIX IpeaMeroB: «Okpyxaromuid mMupy», «buonorus. 5—7
KJaccb» U «dusnka. 7 Kiacey.

[Ipy u3ydyeHUHM XUMUU [OPOUCXOAUT (OPMUPOBAHHE 3HAHUNW OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENBHOCTHU YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHL. 3a/1a4a
y4e0HOro mpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBbl XUMHUYECKUX 3HAHUM —
BaXHEHUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, JOCTYIMHBIX
0000IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAayKH, B MPHOOIICHUU K



HAYYHBIM METOJaM TO3HAHUS MPU U3YYEHUHU BEIIECTB U XMMHUYECKUX pEaKInil, B
(opMHUPOBAaHUU U PA3BUTHH [TO3HABATENILHBIX YMEHUN U UX IPUMEHEHUHU B yU€OHO -
MO3HABATENIFHON M y4eOHO-HCCIEA0BATEIHCKON AEITEILHOCTH, OCBOCHUH TMPaBHUII
0e301acHOro oopalieHust ¢ BEUeCTBaMH B IIOBCEAHEBHOM KU3HHU.

[Ipy M3y4eHHH XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsl Ba)KHOE
3Ha4YeHHe NMPUOOPETH TaKUe LEIH, KaK:

— ¢opMupoBaHHUE MHTEIJICKTYyalbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY NPUHATHIO PELICHU,
CIIOCOOHOM aanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTb OOydYeHHsT Ha CHCTEeMaTHMYecKoe MpHOOIICHHE
Oo0y4arommxcs K CaMOCTOSITENbHON MO3HABaTEIbHOM MAEATEeNbHOCTH, HAYYHBIM
METOJaM TO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneueHne yCloBU, CIOCOOCTBYIOIIUX TPUOOPETEHHUIO 00YYarOIUMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JUIs
pa3UYHBIX BUIOB JESATEIbHOCTH;

— (¢opmupoBaHue oOmEel (QYHKIUOHAIbHOM H €CTECTBEHHO-HAaYyYHOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLCHUBATh SIBICHUS
OKPYKaIOLLIET0 MHUpa, WUCIOJIb3YSl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3YyYCHHUU
XUMHH, TPUMEHSTH UX TIPU PEIICHUH TPOOJIEM B TOBCETHEBHON KU3HU U TPYIOBOU
JeSITeNbHOCTH;

— (QopmupoBanue y o0Oy4arommxcsi TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIS BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOW JEATEIBHOCTH B LEJSAX
COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAOLIEH OIPUPOJHOU CPENIBI;

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHUS OOIIEUENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MpOGuisl U HAMPaBICHHOCTH JajbHEHIIEro
o0yJeHus.

OO111ee Yncio 4acoB, OTBEAEHHBIX JIJISl U3yYEHUS XUMHUH Ha YPOBHE OCHOBHOTO
oOmrero obpazoBanus, cocrapisger 136 yacoB: B 8 kiacce — 68 ydacoB (2 daca B
Henenmo), B 9 kinacce — 68 yacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuun. Ponb XUMUU B KM3HU 4YeOBEKa. XUMHS 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 U MOJEKYJbl. XHUMHUYECKHE 3JEeMEHThl. CHMBOJBI XUMUYECKHX
a1eMeHTOB. [IpocThie U ClloKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

Xumudaeckast opmyna. BaleHTHOCT aTOMOB XUMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BeniecTB. OTHOCUTENbHAST aToMHass Macca. OTHOCHUTENIbHAS
MOJIEKYJIIpHas Macca. MaccoBasi JoJis1 XUMHYECKOTO 3JIEMEHTA B COEIMHEHNH.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3auMocBsi3b KOIMYECTBa,
Macchl W 4YHMCJIa CTPYKTYPHBIX €IMHMI] BemiectBa. Pacuérbl mo dopmynam
XUMUYECKUX COCTUHEHUH.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aK0H COXpaHEHMsI MacChl BemlecTB. XUMHUYeckue ypaBHeHus. Kiaccudukanus
XUMUYECKUX PEAKIUI (COeAMHEHUS, PA3I0KEHUS, 3aMELIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0W, paBujiaMu pabOThl B JjabopaTopuul U
npuéMamMu oOpaleHus: ¢ JIabopaTOPHBIM 000PYTOBAHHEM, U3YYEHUE U OIMKCAHUE
du3nuecknx CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
dusnueckux (IJIaBJIeHHE BOCKa, TAasHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCIIOTOM) SBJICHUM, HAOMIOeHE U
OMMCaHUE MPU3HAKOB MPOTEKAHUSI XMUMHUYECKUX peakuuil (pa3joKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOU KHCIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCHIIA
meau (Il) mpu HarpeBanuu, B3auMoaelCTBHUE XkKee3a ¢ pacTBopoM coiu meau (11),
M3YYEHHE CIIOCOOOB pa3fesieHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (UIbTPOBaHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
Colii, HaAOJIOJEHWEe W  ONHCAaHUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MAcChl, CO3/IaHUE MOJEIEH MOJIEKYII
(11apoCTEeP>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). Oxcuzabl. [Ipumenenune xucmopoma. CrocoObl
MOJIYYCHUSI KUCTIOpOJla B JIaDOpaTOpuM M MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIopoJia B mpupojae. O30H — ajuioTpornHas MoAu(pUKaIus KUCIOpo/ia.



TemmoBoit >gdekT XUMHUYECKOM peakluu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: Yroib U METaH. 3arps3HEHUe
BO3/yXa, YCUJIEHHE MTAaPHUKOBOTO 3 (eKTa, pa3pylieHHe 030HOBOT'O CIIOS.

Bonopon — anemeHT u mpoctoe BeniecTBo. Haxoxnenue Bo1opoia B IpUpo/ie,
bu3MYeCKre U XUMUUECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI TToTydeHus. KucnoTsl
U COJIN.

MounspHsiii 006EM ra30B. PacuéTbl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue CBOMCTBA BOABL. Boxa Kak pacTBOpUTElb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHbIE pacTBOpPbI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10511 BEIIECTBA B pacTBOpe. XUMUYECKUE CBOMCTBA BOAbLI. OCHOBaHUS.
Ponp pacTBOpOB B mpHpojie U B KHU3HU udesioBeka. KpyroBopor Bojabl B pUpoO/IE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukanms
OKCHIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyrome. HomeHkmarypa okcuaoB. Du3nueckue U XUMHUYECKUE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

OcHoBanus. Knaccudukanus OCHOBaHMI: INENOYM U HEPACTBOPHUMBIC
ocHoBaHuda. HomeHkiarypa ocHoBaHui. du3znueckue M XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMI.

Kucnorel. Knaccudukarus kucnor. Homenknatypa kucior. Ousndeckue u
XUMHWYECKHE CBOMCTBA KHCIOT. Psin aktuBHOcTH MetayuioB H. H. bexkerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHYECKUE CBOWCTBA COJIEH.
[Tonyuenue cosen.

['eneTnueckas CBsI3b MEXIY KJIACCAMU HEOPraHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIeNIEHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
coOupaHue, pacloO3HaBaHWE W M3YUYCHHUE CBOWCTB KHCIOPOJa, HAOIIOJACHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpanieHus ropeHus (moxkapa), 03HakOMJIEHHE C 00pa3IlaMy OKCUJIOB U OITMCAHUE
UX CBOMCTB, TNOJIydeHHE, COOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB
BojAopoAa (ropenue), B3auMozeicTrre Bojioposia ¢ okcuaom meau (1) (BoamoxxHo
MCITI0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOJIIOIEHHE 00PA3II0B BEMIECTB KOJIUYECTBOM
1 Monb, wuccienoBaHue OCOOCHHOCTEH pPACTBOPEHUS BEUIECTB C Pa3TUYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOW NOJEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCICTBHE BOJbl C METAJUIaMU (HATpUEM H
KaJbliieM) (BO3MOXKHO HCHOJIb30BaHWE BHUJEOMATEpPUANIOB), HUCCIEAOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMYHbIX KJIAaCCOB, HAOJIIOIEHUE N3MEHEHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCJIOT U HIEN0YEH, N3YUEHUE B3aUMOICICTBUS



okcuaa meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI, KAUCIOT C METa/llaMU, peaKIHii
HEUTpaIU3aliy, IOJy4YCHHUE HEpPaCTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO
MeTajljla APYTUM U3 pacTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIbHBIX 33124 110 TEME
«BaxHel1me KiIaccel HEOPraHUYECKUX COCTUHEHUI.

Ilepunonnuecknii 3axkoH u Ilepumognyeckas cucreMa XHMHYECKHX
jemeHToB JI. U. MengeneeBa. CtpoeHnme aromMoB. XHMHYECKas CBS3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBbie TOMBITKH KIAaCCU(PUKALMK XUMHUYECKUX 3yeMeHTOB. llonstue o
rpynnax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE M IIEJOYHO3EMEIbHBIE METAUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpPbIe 00pa3yroT aMPOTEepHbIE OKCUIBI
Y TUAPOKCHUIBI.

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas u nimuHHornepuoaHas ¢hopmsl [lepruoanaeckoi
cucreMbl xumuuyeckux snemeHtoB . WM. Menneneesa. Ilepnonsl u rpynmsl.
@U3NYECKUN CMBICII MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIbI JIEMEHTA.

Crpoenune atomMoB. CocTtaB aToMHBIX siaep. M3otomnbl. DnektpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DIJIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA Mo ero noynoxeHuto B [lepunonnueckoi cucreme 1. . Menaeneesa.

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

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoil cucTeMbl XUMUYECKHUX
JJIEMEHTOB Ul pa3BuUTUA Hayku W npaktuku. [[. M. MenneneeB — yudéHblli u
IPaKIaHWH.

Xumuueckasi cBsA3b. KoBasieHTHass (monsipHass W HENOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATENBHOCTh XUMHUUECKUX 3JIEMEHTOB. LIOHHAs CBSI3b.

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipouecchl OKUCIEHHS U BOCCTAHOBJIEHUS. OKUCIUTENN U BOCCTAHOBHUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHUE OOpa3LOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKAa C pPAacTBOpPAaMHU KHCIOT U IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUU
(ropeHue, peakuuu pa3aokKeHUs, COETUHECHHUS).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€H IIPU M3YYEHMH XUMHHM B 8 KIacce
OCYILIECTBJISIETCSI 4Y€pe3 HCIOJNIb30BAHUE KaK OOLIMX €CTECTBEHHO--HAayYHbIX
NOHATHN, TaK W TOHATHUM, SIBISIOIIMXCS CUCTEMHBIMH JUIsI OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT' O IUKJIA.



OO01Me ecTeCTBEeHHO--Hay4YHbIe MOHATHS: HAyYHBIN (akT, runoresa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccu(puKauus, MNEepUOAUYHOCTb, HAOIIO/IEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHHUE, MOJEIIb, SIBIICHUE.

®dusnka: MmaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIN, H30TOIBI,
paOaKTUBHOCTb, MOJIEKYNA, AJEKTPUUECKUI 3apsiji, BEIIECTBO, TEJNO, O0BEM,
arperaTHO€ COCTOSIHME BeUIeCTBa, TIa3, (U3MuUecKue BEIMYMHBI, €IUHHIIBI
U3MEpPEHUs, KOCMOC, IUIaHETHhI, 3BE3/1b1, COJHIIE.

buonorust: orocunTes, npixanue, ouocdepa.

["eorpadust: atmocdepa, ruapochepa, MUHEPAIBI, TOPHBIC TTOPOIBI, TOJE3HBIC
UCKOIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XuMHYecKas peakust

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB [l.
N. MengeneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMICTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KIS, KAIBLUSA U X COCIUHEHUN
B COOTBETCTBUM C TIOJOKEHHEM »3jeMeHTOB B Ilepumonnueckoil cucreme Hu
CTPOEHUEM UX ATOMOB.

CrpoeHne BemiecTBa: BUJbl XUMUYECKOW CBS3U. THUIBI KPUCTAUIMYECKHUX
PEMETOK, 3aBUCMMOCTb CBOMCTB BEIIECTBA OT THUINA KPUCTAJUIMYECKON PEIIETKU U
BUJa XUMHUECKOU CBSI3H.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAUIMXCA K Ppa3IMYHbIM KJIacCaM HEOPraHMYECKUX
COEIMHEHN, TEHETUYECKAs CBA3b HEOPIraHUYECKUX BEILIECTB.

Krnaccudukaius XuMUYecKUX peakuid Mo pa3iudyHbIM NpU3HaKaMm (10 YucIy
M COCTaBy YYacTBYIOIIUMX B PEaKIMHM BEIIECTB, MO TemioBoMy 3¢ddekty, mo
U3MEHEHUIO CTENEeHEeN OKHUCIEHUS XUMHYECKUX 3JIEMEHTOB, MO 00paTUMOCTH, IO
Y4aCTHIO KaTajau3aTopa). DK30- U 3HJAOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

[lonsitue o ckopoctu Xumudeckol peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusax. [IoHsATHe 0 TOMOreHHBIX U IeTepOreHHBIX
peakuusix. [lonstue o katanuze. [loHsATHE O XUMUYECKOM paBHOBECHU. DaKTOPBI,
BIMSIOIIME Ha CKOPOCTh XMMHUYECKOM pEaKUUH U TMOJIOKEHUE XUMHYECKOTO

paBHOBECHSL.
OKHCAUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIIMHM,  JJIEKTPOHHBIM  OayaHC
OKHCIIUTEIBbHO-BOCCTAHOBUTEIBLHON peaKkuuu. CocrasneHue YPaBHEHUU

OKHUCJIUTEIIbHO--BOCCTAHOBUTEIILHBIX ~ PEAKIMA C  HUCIOJIb30BAaHUEM  METOJa
3JICKTPOHHOTO OajaHca.



Teopus 3MEKTPOTUTUYECKON AUCCOLMALUN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
XUMUYECKOM cBsizu. CTeneHs auccourauni. CHUIIbHBIE U CIIA0BIE 3JIEKTPOIUTHI.

Peakunn moHHOro oOMeHa. Y cioBusl MPOTEKAHUS PEaKLMi HOHHOTO OOMEHa,
IIOJIHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHHs peakunii. CBOMCTBA KHCIIOT,
OCHOBAHMWI U COJIEH B CBETE MPECTABICHUIN 00 2JIEKTPOIUTHIECKOM JUCCOIMAIIHH.
KauectBenHble peakunu Ha HOHBL. [IoHsATHE O TMOpOIN3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMM KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpaduTa M aiMasza), CJIOXKHBIX BEIECTB
(x10puaa HaTpHs ), UCCIENOBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKUy OT
BO3/ICUCTBUS  PA3NUYHBIX  (DAKTOPOB, HCCIENOBAHUE BJIEKTPONPOBOIHOCTH
pacTBOPOB BEIIECTB, IPOLIECCA IUCCOIUAIIMN KUCIIOT, IEJI04Yel U colieit (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIE0 MATEPHUATIOB), NPOBEAEHUE ONBITOB, HIUIFOCTPUPYIOLIUX
OpU3HAKU TMPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OcCajKa,
BbI/IEJIEHUE Tra3za, 0oOpa30BaHHWE BOJbI), ONBITOB, WLIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIX pEaKUHUidl (FOpeHue, peakiuu pas3yIoKEeHHUs,
COCIMHEHMSI), pacllO3HABAHWE  HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
Ka4eCTBEHHBIX PEAKLIUNA HA MOHBI, PEIICHUE DKCIIEPUMEHTAIBHBIX 3a4a4.

Hemertaunbl 1 UX cOeAMHEHUS

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3Mueckue CBOMCTBA MPOCTHIX
BEIIECTB — IAJIOT€HOB. XMMUYECKUE CBOMCTBA HA PUMEPE XJIopa (B3auMOECHCTBHE
C MeTajulaMH, HeMeTalUlaMu, wenodyamu). XjopoBoaopod. ComsiHas KHUCIOTa,
XUMHUYECKUE CBOWCTBA, MOJy4YeHHE, IpuMeHeHue. JleictBue xyopa u
XJIOPOBOJIOPO/IA HA OPraHu3M YeNnoBeKa. BaxkHenmme XIopuabl U UX HaXO0KJICHHE B
IIPUPOLE.

OOmast xapaktepuctuka 3meMeHToB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue W (u3MUecKue CBONCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOAOpOH, CTpoeHUe, (Ppu3nyeckue u
XUMHAYECKUe cBOMCTBA. OKCHABI CEPhl KaK NPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, pu3nyecKrue 1 XMuMHUIEeCKHUe CBOMCTBA (00I1I1e KaK MPeICTaBUTEIIS
KJjlacca KUCJIOT U crneurduueckre). XUMUYECKUE PEaKIUH, JeKallue B OCHOBE
IPOMBIIIEHHOTO CIoco0a TOJIydeHHs] CepHOM KHUCHOThl. llpumeHeHue cepHOM
KucaoTel. ConM cepHOM KHCIOTHI, KAaueCTBEHHAas peakuusi Ha Cyiab(paT-HOH.
Haxoxnenune ceppl m €€ COENMHEHUM B NpUPOAE. XUMHUYECKOE 3arpsa3HCHHE
OKpYXKarouied cpelbl COEAMHEHUSIMU cepbl (KUCIOTHBIE OXKAM, 3arpsi3HEHHE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpocTpaHEHHE B MPUPO/IE,
(¢usnueckre U xuMu4ueckre cporictBa. KpyroBopot azora B mpupojae. AMMHAK, €ro
¢u3nyeckue U XMMHUYECKHUE CBOIMCTBA, MONTyYeHHe U npuMeHeHue. Coiu aMMOHMS,
X Qu3ndeckre 1 XUMUYECKre CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasl KHUCJIOTa, €€ MOJy4eHHe, (PU3NUYECKUE U XUMUYECKUE
cBoiicTBa (0OIMEe Kak TMPEACTAaBUTENs Kiacca KHUCIOT W  crnenududecKue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUS B KAUECTBE MUHEPATbHbBIX YI0OpEHUH.
XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl COETUHEHUSIMU a30Ta (KUCIOTHBIE
JOKM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). dDochop, amioTponHbie
monudukanuu pocdopa, pusnueckue n xumuueckue cpoictBa. Okcun docdopa
(V) u dochopnas kucmora, pusnyecKkre U XUMHUYECKUE CBOWCTBA, MOITYYCHUE.
Hcnonbs3zoBanue GocharoB B Ka4eCTBE MUHEPAJIbHBIX y10OpEHUIA.

OObmast xapaktepuctuka 3meMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEMIEHU OKUCIEHUS. Y TIIEpO/I, AJUIOTPOIIHbIE MOAU(PUKALIUY,
pacrpocTpaHeHue B Mpupoje, Gpusnueckue U XMMHYECKUE CBOWCTBA. AJICOPOIIHS.
Kpyrosopor yriepoga B mnpupone. OKcuisl yriepoaa, uUX (usmyeckue u
XMMHYECKUE CBOMCTBA, JEHCTBME HAa IKUBbIE OpPraHU3Mbl, IOJIY4YE€HUE U
pUMEHEHHEe. DKOJIOTHUECKUE MPOOJIeMbl, CBA3aHHBIE ¢ OKcuaoM yriepona (1V),
rUnoTe3a riao0aqbHOr0 MOTEIUICHUS KJMMaTa, MapHUKOBBIM 3(dekT. YroibHas
KucjaoTa U e€ conmu, WX (u3MUeckne M XUMHUYECKHE CBOIWCTBA, IMONYYCHUE H
npuMeHeHue. KauecTBeHHass peakuus Ha KapOoHaT-MoHbL. Hcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, POMBIIIJICHHOCTH U CEJIbCKOM XO3sIICTBE.

[lepBoHavampHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX
yriaepoja (MeTaH, 3TaH, 3TUJICH, alleTUIICH, YTaHOJ, MIIULEPHH, YKCYCHAs KUCIIOTA).
[IpupoaHblE HCTOYHUKM YIJIEBOAOPOAOB (Yrojb, NPUPOAHBIA ra3, HEPTH),
MPOAYKTHI UX mepepaboTku (O€H3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: KMpaX, OenKax, YriieBoJax — U Ux
poiaM B OKM3HM 4eloBeKa. MarepuaibHOE€ €IMHCTBO OpPraHMYECKUX U
HEOPTaHWYECKUX COCTMHECHUN.

Kpemuuii, ero @usnueckue M XUMHYECKHE CBOICTBa, IOJy4YEeHUE W
npumenenne. CoequHeHNs KpeMHuUA B ipupoze. O01mure npeacTaBieHus: 00 OKCUIe
kpemHus (IV) u kpemHueBoi kucinore. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeilne cTpouTenbHblE MaTepHalibl: KEpaMUKa, CTEKIIO,
IEMEHT, OeToH, kene300eToH. I[IpobaemMbl  0Ge30MacHOr0  HMCHOJb30BAHUS
CTPOUTENBHBIX MaTepHaIOB B TOBCETHEBHOM KU3HU.

Xumuueckuil IKCnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHWUYECKUX BEIIECTB, CBONCTB COJISIHOM KHUCJIOTHI,
IPOBEICHNE KaYeCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI U HAOIIOJACHHE MPU3HAKOB



UX TPOTEKaHUs, OMbBITHL, OTpaKawouue (U3NUECKUEe U XMMHYECKHE CBOMCTBA
rajJJoreHOB M UX COEIMHEHUH (BO3MOXKHO MCIIOJIb30BAHUE BHUAEOMATEPUAIIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpUI0B (TAJIOTEHUI0B), O3HAKOMJICHHUE ¢ o0pa3iamMmu
ceppl M €€ COENMHEHUSMU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOJII0IeHHEe Tpolecca O0YyIrJIMBaHUs caxapa Moj AHCTBUEM KOHIEHTPUPOBAHHOU
CEpHOM KUCIOTHI, U3YUCHHE XUMUYECKUX CBOMCTB Pa30aBICHHON CEPHOM KUCIOTHI,
IPOBE/ICHNE KaUeCTBEHHOMN pPeaKIMy Ha Cyib(aT-uoH U HAOII0CHUE MPU3HaKa e€
IPOTEKaHUsI, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMH a3oTa, docdopa U HX
COCAMHEHUM (BO3MOXKHO MCIOJIb30BAaHUE BHUIEOMATEPUANIOB), 00pa3liaMy a30THBIX
u dochopHbIX ynoOpeHHi, moydeHue, coOupanue, pacrno3HaBaHUEe M U3Y4YCHUE
CBOMCTB aMMMaKa, IMPOBEICHHE KAaYECTBEHHBIX pEaKIHMil HAa HOH aMMOHHUA M
dochar-moH W U3ydyeHHUE MPU3HAKOB UX TNPOTEKAHUS, B3aMMOCICTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXHO MCIIOJIb30BAHUE
BUJICOMATEPUAJIOB), HM3y4E€HHE MOJENe KPUCTAUIMYECKUX pEHETOK anmMasa,
rpaguta, (ymnepeHa, O3HAKOMIIEHHE C IMPOLIECCOM aJCOPOLMU PaCTBOPEHHBIX
BELIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOrasa, IOJy4ECHHE,
coOupaHue, paclo3HaBaHWE M U3YYEHHE CBOMCTB YIVIEKMCIIOIO ra3a, MpOBEACHUE
Ka4eCTBEHHBIX PEaKLMi Ha KapOOHAT U CWJIMKAT-MOHBI U U3y4EHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHME C MPOAYKIHMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pELIeHNE 3KCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHellue HeMeTalulbl U HX
COECTMHEHUS.

MeTtanibl 1 MX COeIMHEHUS

OO1ast XapaKTeprUCTUKa XUMHUYECKUX 3JIEMEHTOB — METaNIOB HA OCHOBAHUU
ux nonoxeHus B Ilepuonnueckoi cucreMe XuMHYECKUX dieMeHToB [[. .
MeHnpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTaioB. MeTtajunueckas CBsi3b U
METaUIMYEeCKass  KPUCTAUIMYECKAs  peleTKa.  ODJIEKTPOXMMUYECKHH  pAX
HanpsoKeHUN MeTaiioB. PU3NYEcKue M XUMHUYECKUE CBOWCTBA MeTayioB. OO61iue
CcrocoObl ToJIydeHHs] MeTauioB. IloHATHE O KOpPpPO3UMM METAJIOB, OCHOBHBIE
CHOCOOBI 3aLUTHI UX OT Koppo3uu. CIiiaBsl (CTanb, YyT'yH, AOPATIOMUHNN, OpOH3a)
Y UX IPUMEHEHHE B OBITY U IPOMBIILIEHHOCTH.

[IlenouHble MeTaIbl: NOJIOKEHUE B [lepronnueckoil cucreMe XUMUYECKHX
anemeHToB /. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXIAEHHUE B IPHUPOIE.
du3nyeckre U XMMUYECKHUE CBOMCTBA (Ha mpumMepe HaTpus U Kanusi). OKcuabl u
TUAPOKCUIBl HAaTpusi W Kamus. [IpuMEeHeHHe IIEJOYHBIX METAUIOB M HX
COETMHEHNH.

IIlenoyHo3eMeNbHbIE METAUIBI MAarHud W KajJbLUMM: IIOJIOKEHUE B
[lepnonnueckon cucreme xumuueckux aseMenToB /1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HaXOXkJAeHHe B mpupojae. Puznyeckre U XMMHUUYECKUE CBOMCTBA MarHusi u



Kby, BakHeme coefuHeHns KaTbIus (OKCHI, THAPOKCH I, COJIN). JKECTKOCTH
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHU.

AJIFOMUHUI: TTOJ1I0)KeHUE B [leproanyueckoi cucTeMe XUMAYECKHUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHHUE aToMa, HaxoxjeHue B npupoae. duzmueckune u
XUMUYECKHE CBOMCTBA aMIOMUHUA. AMQOTEpHbIE CBOMCTBA OKCUAA U THAPOKCUIA
AJTIOMUHUSL.

Keneso: nmonoxenue B [leproandeckon cucteMe XMMUYECKAX 3JIEMEHTOB /.
N. MenpgeneeBa, cTpoeHHME aroma, HAxXOXIACHUE B Tmpupoje. DPuznyeckue u
XUMHYECKHEe CBOMCTBA kee3a. OKCHUIbl, THAPOKCUIBLI U conu xxenesa (1) u xenesa
(1), ux cocras, CBOICTBA U TOITyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C O00pas3llaMd METAJUIOB M CIUIABOB, WX (HU3NIECKUMH
CBOMCTBaMH, M3Yy4€HHE  PE3yJbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO
WCIOJIb30BaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSI OKCHIA
KaJIbIIUS W HATpus C BOJOM (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPHAIIOR),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJbI, POILIECCA TOPEHHUS KENE3a B KHUCIOPOJE
(BO3MOXXKHO  HUCIIOJB30BaHUE  BHUACOMATEPUATIOB), IPU3HAKOB  MPOTEKAHUS
Ka4CCTBEHHBIX PEaKIIMii Ha MOHBI: MarHus, KaJIbLKs, aTFOMUHUS, IIMHKA, sKene3a (11)
u xkenesa (lll), menu (Il), HaOmoneHne W omnucaHue MPOIECCOB OKpAaIlIMBaAHUS
IJJaMEHU HWOHAMU HaTpHs, Kalusd W Kalblus (BO3MOXKHO HCITOJIh30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIEIOBaHKE aM(POTEPHBIX CBOMCTB T'UIPOKCH 1A ATFOMUHUS U
THUJIPOKCHIA LIMHKA, PELICHUE YKCIEPUMEHTAIBHBIX 3a7au 1o Teme «Baxueitue
METAJIbI U UX COCTUHECHUS.

XuMus M OKpy:Kawluas cpeaa

BemecTtBa u Marepualibl B MOBCEIHEBHOM KW3HM 4YEIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEIIECTB U XMMUYECKUX peakinuil B ObITy. [lepBas momoris npu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHUE OKpYXKarollel cpenbl (IpeaesbHas OMycTUMAas
KOHIIeHTpaius BemiecTs, najee — [1JIK). Poins XumMuu B perieHuHn SKOJIOTHUYECKUX
po0IEM.

Xumuueckuii IKcnepumenm:

M3y4yeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJHMMEPHbIC
MaTepHuabl).

Mesxcnpeomemmnbnie ceasu

Peanmm3anus MeXNpeIMETHBIX CBA3€M IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIONb30BaHUE KaK OOIIUX eCTECTBEHHO-HAYYHBIX
MOHSITUM, TaK W TOHSTHH, SIBJSIOMIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' 0 IIUKJIA.



OOuiue ecTeCTBEHHO-HAYYHbIEC MOHATHUS: HAaydHbI (akT, rUmores3a, 3aKOH,
TEOpHsl, aHaliu3, CUHTE3, KIacCUPUKaAIus, MEPUOJUYHOCTh, HaOIIOACHHE,
HKCIIEPUMEHT, MOJCTUPOBAHHUE, W3MEPEHUE, MOJENb, SBICHUE, MaPHUKOBBIMI
a(dexT, TeXHOIOT U, MaTepHaIbl.

®dwusuka: MmaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIH/I, H30TOIIHI,
paliOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUYECKUN 3apsi, POBOJHUKH,
HOJYIPOBOAHUKHU, JUDJIEKTPUKH, (OTOJIEMEHT, BELIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BEIIECTBa, ra3, pacCTBOP, PAaCTBOPUMOCTD, KPUCTAITHYECKas
peméTka, CiuiaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHUs,, KOCMUYECKOE
TIPOCTPAHCTBO, MJIaHETHI, 3BE31b1, COHIIE.

buonorusi: ¢orocunTes, apixanue, O6mochepa, sKOCHCTEMa, MHUHEpPAIbHBIE
ya00OpeHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATE/IbHbIE BEIIECTRA.

['eorpadusi: atmocdepa, ruapochepa, MUHEpaIbl, TOPHbIE TTOPOABI, MOJIE3HbIE
MCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHusl JOCTUTAIOTCA B XOJ¢ OOYyYeHHUS] XUMUU B €IUHCTBE Y4EOHOH W
BOCITUTATEJILHON JESTEILHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU 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
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  y4eOHO-MCCIIeIOBATEILCKON, TBOPUYECKOM W JPYIHMX  BUJAX
NeSATeTbHOCTH, TOTOBHOCTHM K Pa3HOOOpPA3HOW COBMECTHOW HESITEIBHOCTH TIPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
Y B3aMMOMOMOIIHY B MMPOIECCE ITOM yueOHOMU NeSITENbHOCTH, TOTOBHOCTH OLICHUBATh
CBOE MOBEJCHUE M IOCTYNKH CBOMX TOBAPUIIEH C IO3HUIMU HPABCTBEHHBIX H
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB,;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKA M COCTABJISIONIUE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIYYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypoll, JOCTYIMHBIMU TEXHUYECKUMH CpPEICTBaMH HWH(OPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH W YPOBHS OOyYCHHS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBHN H
HENPHUATUE BPEAHBIX MPUBBIYCK (YIIOTPEOJICHUS alKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBa)XEHHE K TPYJly U Pe3yJIbTaTaM TPYJOBOM JeSTEIHHOCTH, B TOM YHCIIE HA OCHOBE
MPUMEHEHUsT  TPEIMETHBIX 3HAaHWH 1O  XWMHH, OCO3HAHHBIA  BBIOOP
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCHOHAITBHON NEITETLHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOIIIEHUE K TPUPO/I€ KaK UCTOYHUKY KU3HH
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBAaHUS, TOHUMAHHE IIEHHOCTH 370pPOBOTO H
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJIy9aeMble MPU M3YYCHUH XUMUH, IS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTe UX pEHIeHHs MOCPEACTBOM METOJ0B XUMHH,
9KOJIOTMYECKOTO MBIIICHUS, YMEHUS PYKOBOACTBOBATHCS WM B ITO3HABATEIHLHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC TTOHATHSA (3aKOH, TEOPH S, PUHIIHUII,
TUMoTe3a, (aKT, CHCTEMa, TPOIECC, OJKCIEPUMEHT W JpPYyroe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAyYHOU KapTHHE MHpA, U YHUBEpCAIbHbIC yueOHbIC ACHCTBUS (IO3HABATENIbHbIC,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOCHUH
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JIJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B IIpolLlecC€ TO3HAHUS TOHATHS (NMpEAMETHBIE U
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJICJICTBEHHBIE CBS3M U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI JIJ1s1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE
MPaBUIILHOCTU BbICKA3bIBAEMBIX CYKJICHHI;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIECIOBAHMS, COCTABIATh OTYET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIApHAs.  JIUTEpATypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSTh pa3jIMuHbIe METOJbI M 3alpoChl MPU MOUCKE U O0TOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIbHBIX 3a/1a4 OMPEACIEHHOTO THUIIA, TPUOOPETEHUE OMBITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iHCTBa W TPAHCIOpPTa Ha COCTOSIHHE OKpYXKAlolled NPpUpOIHOM
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

yYMEHUS 3a/1aBaTh BOIPOCHI (B X0J1€ JUajora u (Win) JUCKYCCHUH) TIO0 CYILIECTBY
oOcyxJ1aeMoil TeMbl, (OpMyIUpOBaTh CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS TIPEIJIOKECHHON 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
1a00paTopHOi pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYyKIeHUsI, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIUS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYIIECTBIISATb, KOHTPOJUPOBATh U MPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
MO3HABaTEJIbHBIX 3aJlay, CaMOCTOSTEIBHO COCTaBIIATh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTy4EHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHUIO O00s3aTEIHHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
JNEATENIBHOCTA 1O  IIOJYYEHUIO HOBOI'O  3HAHWs, €ro HWHTEpIpPETaAlUH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PpacKpbIBaThb CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHI: aToM, MOJIEKYIa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHIOTEPMHUUECKHUE PEaKINH, TETUIOBON 3P HEKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, paAluyC aToMa,
XUMHYECKAs CBS3b, MOJSIPHAS U HEMOJSPHAS. KOBAJEHTHAs! CBA3b, MOHHAS
CBSI3b, MOH, KaTHOH, aHHWOH, pacTBOpP, MAaccoBas JOJisI BEIIECTBA
(IporieHTHas! KOHIIEHTPAIIMsI) B paCTBOPE;

e WUIKOCTPUPOBATH B3aWUMOCBA3b OCHOBHBIX XHMHWYECKHX IOHATHH U
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

e HCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBJeHUs (popmyin
BEILIECTB U YPABHEHUU XUMHUUYECKUX PEAKIIHM;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCJEHUSI  DJIEMEHTOB B  OMHApHBIX  COCIMHEHHUSIX,
MMPUHAJICKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIUHEHHUM I10
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHWYECKUX COCIMHEHHUSX;

e packpeiBath cMmbica Ilepmognueckoro 3akona J[. W. Menneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOAUYECKON 3aBUCUMOCTU CBOMICTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepu3oBaTh TaOmuuHyro Qopmy Ilepuognyeckoi
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsi si/ipa, 00IIee YUCIO SIEKTPOHOB U
pacrpesiesIeHUe UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHMUYECKHE PeaKkUMM (IO YHUCIY U COCTaBY Y4YacTBYIOIMX B pEaKLUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

XapakTepu30BaTh (OMUCHIBATH) OOIIME XWMHUYECKHWE CBOMCTBA BEILECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKasl OMMCAHUE ITPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

IIPOrHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTU OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM NPOTEKAHMUS] XUMHYECKUX TMpPEBpaAlICHUH B
pa3MYHbIX YCIOBUSIX;

BBIUKCIIATh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MAaccChl BEILIECTB,
MAacCOBYIO JIOJII0 XMUMHYECKOTO »3JeMeHTa Mo (opMmyrne CoeIuHeHHs,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, IPOBOAUTH PACUETHI [10 YPABHEHUIO
XUMHYECKOUN peaKIu;

IMPUMEHSATH OCHOBHBIE OIE€paIlMi MbICIUTENbHON AEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE INPUYUHHO--CJIEJICTBEHHBIX CBSI3€M — M1l M3Y4YEHUS CBOWCTB
BEUIECTB U XMMHUYECKMX PpEaKIMil, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

CJIeZI0BATh MPaBUIIaM MOJIb30BaHU XMMHUECKOH MOCYA0M U TJAOOPaTOPHBIM
0o0Opy/IOBaHHEM, a TaKXKe TMpaBWIaM OOpaIlleHUs C BEIIECTBAMU B
COOTBETCTBUU C MHCTPYKUMUSIMH IO BBIMOJIHEHUIO J1AOOPATOPHBIX
XUMHYECKUX OTIBITOB MO MOJTYYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BEUIECTB
(BoopoAa M KUCIOpOAa), IPUTOTOBIEHUIO PACTBOPOB C OIpPEEIEHHON
MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U IIPOBOIAUTH
XUMHUYECKUE SKCHEPUMEHTHI MO PACIIO3HABAHHMIO PACTBOPOB LIEIOYEH WU
KHUCJIOT C TIOMOIIBIO MHAUKATOPOB (JJaKMYC, (peHONM(TaTenH, METHUIOPAHK

U Jpyrue).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaxaTh C()OPMUPOBAHHOCTh Y 00YYaAIOIIUXCS YMEHUM:

pPacKphIBaTh CMBICT OCHOBHBIX XUMUYECKHX TOHATHH: XHUMHYECCKUH
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl PEaKIlsi, XUMUYECKas CBs3b, TEIUIOBOM dPdeKT
peaKkiui, MOJb, MOJIPHBIA  OO0OBEM,  PacTBOpP,  AJIEKTPOJUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKHUCIIUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBJICHUE, aJNIOTPOIIHS,
aM(OTepHOCTS, XUMHUYECKast CBSI3b (koBajJIeHTHA, HOHHaA,
MeTa/lInyecKas ), KpUCTaJuInueckas peiérka, KOppo3usi METaIOB, CILJIaBhI,
CKOPOCTh XMMHUYECKOW peakIuu, MpeJeiabHO JOMYyCTUMas KOHIEHTpAIUs
ITJK BemecTBa;

WJUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKMX TMOHATHU U
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OTNpEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX Pa3JM4YHOrO0 COCTaBa, IMPUHAIIEKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps]l MOHA M0 XUMUYECKON (opMmylie, XapakTep cpeibl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUTMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabmmunyo dopmy [leprmomnyeckoit CUCTEMBbI XMMUYECKUX SJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HaYEHUSI, KOTOPHIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMHUUYECKHUX AJIEMEHTOB (COCTaB U
3apsii siApa, oOIee 4YHCIIO JJIEKTPOHOB M pachpeiesieHue HX 10
ANIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUHU
CBOMCTB 3JIEMEHTOB M UX COEJUMHEHHI B Mpelesiax MallblX MEePUOOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIAaCCU(UIIUPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKUE peakuuu (MO0 YUCIYy U COCTABY YYaCTBYIOIIMX B PEaKIMU
BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETICHEW OKHMCIIECHUS
XUMUYECKUX IJIEMEHTOB);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME W CHeHU(UUECKUEe XUMHUUYECKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEHIECTB, IOATBEPKIasi OINHUCAHUE
MpuMepaMyi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIU;

COCTaBJISITb YPABHEHUS AJIEKTPOIMTHUUYECKOW JUCCOLMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMNA HOHHOI O



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPXKIAIOIINX CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »dJeMeHTa Mo (opMmyrne CoeIuHEHHS,
MacCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPaBHEHHUIO
XUMHYECKOU PEAKLINY;

cOOIIOaTh MPABHJIA TIOJIL30BAHUS XUMUYECKOM TIOCYI0H 1 JIAOOpaTOPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUUA C MHCTPYKIHUSIMHU TI0 BBIMOJHCHHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OMBITOB 110 IMOJIYyUYCHHUIO U COOMPAHHUIO ra3000pa3HbIX BEIIECTB
(aMMuMaka 1 yriaekuciaoro rasa);

MIPOBOAUTH PEAKIIHH, TOATBEPKAAIONTNE KAYSCTBEHHBIN COCTaB Pa3IMIHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCUII-MOHBI, KATUOHBI
aMMOHHSI U HWOHBI HM3YyUYCHHBIX METAJIOB, MPHCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OIEepaIlii MBICIUTEILHOMN ACATEILHOCTH — aHATIU3 U
CUHTE3, CpaBHCHHUE, 0000IIICHNE, CHCTEMAaTHU3aI1I0, BRIBICHNE TPUINHHO-
CIICZICTBCHHBIX CBSI3€H — JJI1 M3y4CHUS CBOMCTB BEIICCTB U XUMHYCCKUX
peaKIii, E€CTECTBEHHO-HAy4YHbIC METOJbl TO3HAHUS — HaOIIOeHNE,
U3MepeHue, MOACIIMPOBAHNE, YKCIIEPUMEHT (peabHbIA U MBICJIEHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KosauvecTBo yacoB
Ne HaumeHoBaHnue pa3nesnoB u JIeKTPOHHBIE (LM pPOBHIE)
KonTpoabubie IIpakTnueckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTesibHbIE pecypehl
padoThI padoThI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 9 bu6moreka [JOK
' MPaKTUYECKOMN JeATEIIbHOCTH https://m.edsoo.ru/7f41837¢c
YeroBeKa
12 BemecTBa n xumuueckue 15 1 bubmoteka [JOK
' peaximu https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Paznen 2. Ba:kneiimue npeicTaBuTe Il HEOPraHMYeCKUX BelIeCTB
Bo3nyx. Kucnopon. Ilonsitue bubmuotexa [JOK
2.1 6
00 oKkcumax https://m.edsoo.ru/7f41837¢c
Bognopon.IlonaTtue o kucmorax bubmmorexa [IOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bubmioreka [IOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
OCHOBHEIE KJIaCCHI bubmioreka [IOK
2.4 . 11 1 1
HEOPraHWYECKNX COCTUHEHUMN https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 30

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[Teproanyeckuii 3aK0H 1
[Tepuonnyeckas cucrema

bu6mmoreka [JOK

3.1 XMH;I;ZZ?:;(;HC?;{E(Z?;H' 1 ! https://m.edsoo.ru/7f41837c
aToma
Xumudeckas CBS3b. BuGmorexa [JOK
3.2 ORHCIHTEILHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBHUTEIIbHBIE PEAKIIUU
Hrorono pasaery 15 Et?fﬁgg;gg};mss?c
Pe3epBHOE Bpems 3 brbmiorexa LTOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosauyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHYECKHE peaKLMK
11 IToBTOpEeHUE U yriydiieHue 3HaHUI 5 1 bubmotexa IIOK
' OCHOBHBIX Pa3JeJoB Kypca § Kjiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTU XUMUYECKUX 4 bu6morexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 8 1 1 bubmmorexa [IOK
' XUMHUYECKHE peaklluu B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3znen 2. HemeTanibl M UX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 4 1 bubmmorexa [JOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemenToB VIA-rpymmel. Cepa u eé 6 bubmmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mas XxapakTepuCcTUKa XHMHYECKHX
2.3 aneMeHToB VA-rpynmsl. A3oT, pocdhop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO01mas XxapaKkTepuCcTUKa XHMHYECKHX
24 anemeHToB |VA-rpynmnel. Yriepon u 8 1 2 bubmiorexa LIOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COSNUHEHUS
Wroro no pazneny 25



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 4
HIHE CBOHCTEA METAILIOB https://m.edsoo.ru/7f41a636
. bubmmoreka [IOK
3.2 B 16
aKHEHIINe METAIUILI U UX COEIUHEHUS httos://m.edsoo.ru/7f41636
Hroro mo pazneny 20
Pa3nen 4. XuMus u okpyxamounias cpeaa
4.1 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nu(ppoBbIE
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3YYCHUA oOpa3oBarejibHbIE
padoThI padoThI
pecypchbl

1 [Ipenmer xumun. Posb xumuu B 1 bu6moreka IIOK
JKU3HU 4YelloBeKa. Tena U Belecrsa 04.09.2023 | https://m.edsoo.ru/ff0d210c

5 IlonsiTie 0 MeToax MO3HAHUS B 1 bubmumoreka [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[Tpaktrnueckas padora Ne 1 «IIpaBuna

3 paboThI B JTAOOPATOPUH M IIPUEMBI 1 1 bu6morexa [IOK
oOpatieHus ¢ JJabopaTOpHbIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM»

4 Uucteie BemecTBa U cMecH. CITocoOsI 1 bu6moreka [JOK
pasneneHus: cmecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTueckas padora Ne 2

5 «Pazgenenue cmeceit (Ha mpumepe 1 1 bubmmorexa IIOK

A . PHMEp 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHUCTKH ITOBAPEHHOMN COJIN)»
but6moreka [JOK
6 A 1
TOMPBL I MOICIY b 20.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHE DJIEMEHTEL. 3HAK! 1 bu6moreka [IOK
(CHMBOJIBI) XUMUYECKUX JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie ¥ CIIOXKHBIC BEIIECTBA 1 bubmiorexa [JOK

P o 27.09.2023 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 Bu6mmorexa [IOK

YIPHOSY 02.10.2023 | https:/m.edsoo.ru/f0d2d50



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

3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYecKas GpopMmya.

Bbu6morexa IIOK

10 BaneHTHOCTh aTOMOB XHMUYECKHUX 04.10.2023 | https://m.edsoo.ru/ff0d2eae
AJICMCHTOB
OTtHOCHUTENbHAS aTOMHAs Macca.
11 OTHOCHTENbHAS MOJICKYJIIpPHAs bubmotexa [IOK
2P 09.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 70711 XHMHYIECKOT' O bu6moreka IIOK
AJIEMEHTa B COCTMHEHUH 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecTBa. Monb. bubmumoreka [IOK
MousipHast Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 OHU3NYECKUE U XUMUYCSCKHEC SIBICHUS. bu6moreka [IOK
Xumuueckas peakuus 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycJIOBUS TPOTEKAHUS bu6motexa [IOK
XUMUYECKUX PEaKITUM 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHUSI MacChl BEILIECTB. bubmmorexa [{OK
XuUMHUYECKHE YpaBHEHUS 25.10.2023 | https://m.edsoo.ru/ff0d3b88
BrIyuciieHrs KOJIM4ecTBa, MacChl
17 BEIIIECTBA 10 YpaBHECHUIM buGmorera [OK
n P . 08.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHYECKUX PEaKIIHH
18 K;I;(CCI/PII; I(/I:j: H;H);EII\/I/[: qe::;());(eHHa bubmorexa LIOK
peardl A P ’ 13.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — yUY€HBIi1-
19 sHUMKIoNeANCT. O000IICHHE U bubmorexa HOK
: ARCT: Hul 15.11.2023 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3alus 3HAHUI
20 Kontponenas padora Nel mo teme bu6mmotexa [IOK
«BerecTBa 1 XMMHUECKHE PEAKIITN 20.11.2023 | https://m.edsoo.ru/ff0d4290



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
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

Bo3nyx — cmech razos. Cocras

bub6moreka IIOK

2l | mosayxa. Kueiopox —osement i 22.11.2023 |  https://m.edsoo.ru/ff0d448e
npocroe BemuecTBo. O30H
dusnyecKre U XUMHY ECKUE
99 CBOICTBa KUCIOPOJA (PEeaKIIu bubmmorexa [{OK
okucieHus, ropenue). [lonstue o6 27.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHJIax
Crioco0Osl osyue ciopoja
23 n;60 aTIz 1111;1 ZIqHH:;LI;EI;HI;(iTz bubmorexa [IOK
patop P ' 29.11.2023 | https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopona
TennoBoii 3(hHeKT XUMHIECKOM
24 peaxiifu, MOHSATHUE O bu6motexa [IOK
TEPMOXUMHUYECKOM YPaBHEHHUH, IK30- 04.12.2023 | https://m.edsoo.ru/ff0d4790
U SHIOTEPMHUCCKUX PEAKIIUIX
TormnmmBo (HedTh, Yroib U METaH).
25 3ar 513He1§p1e(11;o3 yia CIOCOOBI iro Bu6mmorexa [IOK
P AV 06.12.2023 |  https://m.edsoo.ru/ffod4c4a
[PEIOTB PAIIEHUS
IT 6ota Ne 3
e IIT)aKTqu(I:/IKafI pa6cP)ITa * 0 TeMe Bu6morexa 1[OK
(I0TyReHIe n codupatme 11.12.2023 | https:/m.edsoo.ru/ff0d4ae?
KHCIIOpOJia, U3YYECHUE €r0 CBOWCTBY
97 Bonopon — anemeHT u mpocToe bubmotexa IIOK
BemiecTBo. Haxoxaenue B mpupojae 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
dusnyecKre U XUMHY eCKUE
28 cBoiicTBa Bojopoaa. [IpumeHnenune Bubmmorexa [IOK
AOPOAS. 1P 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
29 [TonsATHE O KUCTOTAX U CONAX Bu6mmorexa [IOK
20.12.2023 | https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
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

Cnoco0bl IoIy4eHus: BOJOPOJa B

Bbub6morexa IIOK

30 nabopaTopuu 08.01.2024 | https://m.edsoo.ru/ff0d4dd0
[TpakTraeckas padora Ne 4 o Teme

31 «HponyquHe u Eo6npaHHe BOZ0pOJA, buomiorexa LIOK

. 10.01.2024 | https://m.edsoo.ru/ff0d4f42
W3Y4YCHHE €r0 CBOHCTBY»

39 MonsipHblil 00bEM ra3oB. 3aKoH bubmoreka [IOK
ABoraapo 15.01.2024 | https://m.edsoo.ru/ff0d542e
Brruncienns o0néMa, KOJIUYECTBA

33 BEILlECTBA I'a3a [0 €ro U3BECTHOMY bubmorexa [JOK

. 17.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIK 00 BEMY
Breraucnennst 00 6EMOB ra30B 110
34 YpaBHEHHIO PEaKIIMA Ha OCHOBE bubmorexa [IOK
. - 22.01.2024 | https://m.edsoo.ru/ff0d5708
3aK0Ha 00BEMHBIX OTHOIIICHHUM ra30B

35 dU3MYEeCKUEe U XUMHUYCCKUE bubmumoreka [IOK
CBOMCTBA BOMBI 24.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonstue 06 bubmmorexa [{OK
MHANKATOpax 29.01.2024 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuUTENb.

37 Hacelmennbie 1 HEHACHITIIEHHBIS bubmnoreka [IOK
pacTBOpbl. MaccoBasi 10J1s1 BEIIeCTBA 31.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpaxkTueckas pabota Ne 5 mo reme

38 «IIpuroroBiieHHEe pacTBOPOB C bubmmorexa [IOK
orpeeIEHHON MacCOBOH JT0JIei 05.02.2024 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEMIECTBAY

39 KonTponbHas padora Ne2 o teme bu6morexa [IOK
«Kucnopon. Bogopoa. Boxga» 07.02.2024 | https://m.edsoo.ru/ff0d6342
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Oxkcuppl: cocTaB, KJIacCH(pUKALUS,

Bbub6morexa IIOK

40 HOMEHKJIaTypa 12.02.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHnne u XuMHUYECKHE CBOMCTBA
41 KI/ICJIY:THBIX OCHOBHBIX H buomiorexa LIOK
’ 14.02.2024 | https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
42 OcHOBaHHUS: COCTaB, KJIacCU(DUKALINS, bu6moreka [JOK
HOMEHKJIaTypa 19.02.2024 | https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne u XuMHYECKHE CBONCTBA bu6moteka [IOK
OCHOBaHHI 21.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, knaccuduxanus, bu6moreka IIOK
HOMEHKJIaTypa 26.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yenne u XuMHYECKHE CBONCTBA bu6morexa [IOK
KHUCIIOT 28.02.2024 | https://m.edsoo.ru/ffodfee2
Comu (cpenHue): HOMEHKIATYPa,
46 cnocof(ibllj HI:)J]y‘—I)eHI/IH, XI/IMI/I‘—IZ(I?KI/IG Bu6mmorexa [IOK
. 04.03.2024 | https://m.edsoo.ru/00ad9474
CBOICTBa
ITpakTueckas padota Ne 6. Permenune
47 SKCIEpPUMEHTAJIBHBIX 33/1a4 10 TEME bu6moTteka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX 06.03.2024 | https://m.edsoo.ru/00ad9b7c
COETUHEHUN
I'enernueckas CBSI3b MEX
48 KJlaccaMu HeopraHqucmiy bubmorexa LIOK
. 11.03.2024 | https://m.edsoo.ru/00ad9a50
CO€TMHECHUM
49 O0o001IeHNE U CUCTeMaTH3aIUs bubmmoreka [IOK
3HaHUU 13.03.2024 | https://m.edsoo.ru/00ad9ch2
Kontponbenas pabora Ne3 o teme
50 "OCHOBHBIE KJIaCCHl HEOPraHUYECKUX Bu6mmorexa [IOK
18.03.2024 | https://m.edsoo.ru/00ad9ela

coequHeHun"
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[TepBbie MONBITKN KJIaCCUPUKAUN

bub6moreka IIOK

>1 XAMIHECKHX dnemenTor. Howsie o 20.03.2024 |  https://m.edsoo.ru/00ad9ffa
IpyIIax CXOAHBIX JIEMEHTOB
[Tepuoanyeckuii 3aK0H 1
59 Ilepnonnueckas cucrema bu6mmoteka [IOK
XUMHUYEeCKuX 35eMeHToB . 1. 01.04.2024 | https://m.edsoo.ru/00ada52¢c
MenneneeBa
53 [Tepronbl, rPyNIIBL, TOAT PYIIITHI bubamorexa LIOK
03.04.2024 | https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. CocTaB aTOMHBIX bu6morexa [IOK
snep. 3oTorbl 08.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 000JI04€eK
55 aToMOB 3J1eMeHTOB [lepuoanyeckoit Bu6mmorexa [IOK
10.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl [. . Menneneena
XapakTeprucTUKa XUMHYECKOTO
56 AJIEMEHTA T10 €r0 MOJIOKEHUIO B bubmumoreka [IOK
[Tepuoamyeckoii cucreme /1. U. 15.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHUS HAyKU U IIPaKTUKH. []. bubmoreka [IOK
W. MenneneeB — y4&€Hblii, megaror u 17.04.2024 | https://m.edsoo.ru/00ada96e
rpaXkIaHuH
58 DJIEKTPOOTPHUIIATEIIBHOCTH ATOMOB bu6morexa [IOK
XUMHYECKUX JIEMEHTOB 22.04.2024 | https://m.edsoo.ru/00adaab8
59 Wonnast xumudeckas CBS3b Bu6mmorexa [IOK
24.04.2024 | https://m.edsoo.ru/00adac34
50 KoBanenTHas noisipHast XaMuueckas bu6morexa [IOK
CBA3b 29.04.2024 | https://m.edsoo.ru/00adaab8
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61 KoBanenTtHas HenossipHas 1 bubmmorexa [{OK
XUMUYECKas CBS3b 01.05.2024 | https://m.edsoo.ru/00adaab9
bu6morexa [IOK
62 Crenetth OKHCICHIA L 06.05.2024 https://m.edsocI)J.:ru/OOadanS
63 OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIE 1 bubmmorexa [JOK
peaxkuuu 08.05.2024 | https://m.edsoo.ru/00adb076
bubmmoreka [{OK
64 | Owucmrent i BoccTanoBHTeNM ! 13.05.2024 https://m.edsog ru/00adb076
KontposnbHas pabora Ned o teme
65 «Crpoenne atoma. XuMHIeCcKast 1 bubamorexa LIOK
CBS3Ey 15.05.2024 | https://m.edsoo.ru/00adb486
66 PesepBHbIii ypok. O0o01IeHue U 1 bu6morexa [IOK
cUcTEeMAaTU3aLMs 3HAHUN 20.05.2024 | https://m.edsoo.ru/00adb33c
67 Pe3epBHblii ypok. O00011eHNE U 1 bu6mmoreka [IOK
CHUCTEMaTH3aIHsl 3HAHUH 22.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PesepBHbIii ypok. O6001IeHE U 1 bu6mmoreka [IOK
CHUCTEMATHU3aLUS 3HAHUHN 27.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabnsie | Ilpakrnueckue
n/n Bcero H3Yy4YCHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Ieprognyeckuil 3aKoH.

1 Ilepuonnueckas cucrema 1 bu6motexa [IOK
XUMHYECKUX 31eMeHToB []. N. 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU

2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmorexa [IOK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOIOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BEIIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunel xuMudueckoi CBSI3U U THUIIBI 1 but6moreka [JOK
KPUCTAJUIMYECKUX PEHIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
Kontponpnas padora Nel mo treme
«IToBTOpEHUE U YrayOIcHNE

5 . 1 1
3HaHUH OCHOBHBIX pa3JIeJIOB Kypca 19.09.2023
8 Kkimacca»

Knaccuukanus XuMmu4aeckux

6 €aKIUN [0 pa3INndHbIM 1 bubmorexa LIOK
P P 21.09.2023 | https://m.edsoo.ru/00adbch0
MpU3HAKaM
ITonsiTe 0 CKOPOCTU XMMUUYECKOU

7 eakiuu. [ToHsTHE 0 TOMOT€HHBIX 1 bubmiorexa [JOK
PCAKLIHH. 26.09.2023 | https://m.edsoo.ru/00adbe9a
U TeTePOr eHHBIX PEAKIUAX



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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https://m.edsoo.ru/00adbe9a

TloHsiTHHE O XUMHUUYECKOM
paBHOBecuU. DaKTOPHI, BIUSIOIINE

8 Ha CKOPOCTh XMMHUYECKON pPeakIuu Bu6mmorexa [IOK
P peait 28.09.2023 | https://m.edsoo.ru/00adc28c
U TIOJIO)KEHUE XUMUYECKOT O
paBHOBeCHS
9 OKHCIHTENBHO- bu6moreka [JOK
BOCCTAHOBUTENbHBIE PEAKIIHH 03.10.2023 | https://m.edsoo.ru/00adcade
Teopus 3MEKTPOIUTHUECKON
10 nccorranuu. CUIIbHBIC U CTa0bIe bubmorexa [IOK
AHCCOHHATIH. 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HoHHbIe ypaBHEHHS PCaKIIMil bubmorexa HOK
P peart 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHI B CBETE MPEACTABICHUM bubmmorexa [{OK
00 DJIEKTPOTUTHIECCKOM 12.10.2023 | https://m.edsoo.ru/00add5d8
JIACCOITAAITIT
XUMHUECKHE CBOMCTBA COJIEH B
13 sete o TABICHII 0 bubmmoreka [IOK
CRCTE HIPSACTABICHIIT O 17.10.2023 |  https:/m.edsoo.ru/00addgh?
ANEKTPOIUTHICCKOM TUCCOITUAIINH
14 IlonsiTue o ruposiv3e coJieit bubmiorexa LIOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o01IeHEe U CUCTeMaTH3aIUs bubmmoreka [IOK
3HAHUH 24.10.2023 | https://m.edsoo.ru/00addd12
[IpakTueckas pabora Ne 1.
16 «PereHune 3KcnepuMeHTalIbHbBIX bubmorexa HOK
p 26.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
17 Kontponbsnas pabora Ne2 mo teme bu6morexa [IOK
«ONEeKTPOJIUTHYECKas 09.11.2023 | https://m.edsoo.ru/00addecO
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UCCOLIMAUI. XUMHUYECKUE
peaKkiuu B pacTBOpax»

OO6mas xapakTeprucTuKa

bu6moreka [JOK

18 . X 7
HATOTEHOB. AMITICCITHE CRONCTEA 14.11.2023 |  https://m.edsoo.ru/00addfe?
Ha IpuUMepe Xjiopa
XnopoBogopon. ColsiHas KHCIOTA,
19 X;quicfug cﬂBoﬁCTstﬁaH rilonl/I J;HTI;IC bubmmorexa [IOK
> O ’ 16.11.2023 | https://m.edsoo.ru/00ade104
MIPUMEH EHUE
[Ipaktryeckas padota Ne 2 o Teme
20 «[TomyueHue CONSTHOW KHCIIOTBI bubmorexa [JOK
y . . ’ 21.11.2023 | https://m.edsoo.ru/00ade348
u3yueHue e€ CBOICTBY
Berancnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEAKLIHM, €CIU OJUH bubmorexa [JOK
peartmi, A 23.11.2023 | https://m.edsoo.ru/00ade488
W3 PEareHToB JiaH B U30BITKE
29 OO6111ast XapakTepUCTHKA JICMEHTOB bubmumoreka [IOK
VIA-rpynmst 28.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOAU(PUKAIIUU
93 cepsl. Haxoxaenue cepol u €€ bubmmoteka [{OK
COEIMHEHU B IPUPOJIE. 30.11.2023 | https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOUCTBA CEPBI
CepoBogopoa, CTpOCHHE,
24 (bnznqefmfei X;II:/II/I‘ICCKI/IG bubmiorexa [JOK
. 05.12.2023 | https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢buznyecKkue U XUMHUYECKHE Bu6mmorexa [IOK
. 07.12.2023 | https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMECHEHHE
26 XUMHYECKHUE PEAKIINH, JIeKALTIE B bu6morexa [IOK
OCHOBE MPOMBITIUIEHHOTO CIToco0a 12.12.2023 | https://m.edsoo.ru/00adec8a
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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
https://m.edsoo.ru/00adec8a

MOJTYYEHHUS] CEPHOU KHUCIIOTHI.
XUMHUECKOE 3arps3HeHne
OKpY’KarOIIEN Cpebl
COCIMHEHUSIMU CEPBI

Brluncienmne MmaccoBou 10U

but6mmoreka [JOK

27
BBIXOJIa IPOAYKTA PEAKIIUU 14.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTeprcTHKa JIEMEHTOB
VA-rpynmsl. A3or,

28 acCIIPOCTPAHECHHUE B IPUPOLEL bubmorexa OK
pacpoctp PUpOIe, 19.12.2023 | https://m.edsoo.ru/00adeeab
(bu3NYECKNe U XUMUYECKHE
CBOICTBa
AmMHUaK, ero GuU3nIecKue u

29 XHMHYECKHE CBOMCTBA, IOJIYYEHHE bubmorexa [IOK

> HOLY 21.12.2023 | https://m.edsoo.ru/00adf004
U TIPUMEHEHHE
[Ipaktueckas padorta Ne 3 mo teme
30 «ITonyuenue aMMHaka, U3yucHUE bubmotexa [JOK
- > YA 09.01.2024 |  https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3zoTHas KUCIoTa, e€ PUu3nIecKue bu6moreka [JOK
M XUMHUYECKHE CBOICTBA 11.01.2024 | https://m.edsoo.ru/00adf306
Hcrnonb3oBaHMe HUTPATOB U COJIEH
aAMMOHUS B Ka4€CTBE MHHEPATBHBIX

32 o0peHnii. XuMU4YeCcKoe bubmorexa OK
YAOOPEHHH. . 16.01.2024 | https://m.eds00.ru/00adf518
3arpsi3HCHUE OKPYXKAIOIICH CpeIbl
COCIMHEHUSIMU a30Ta
®ochop. Oxeua pochopa (V) u

33 (dbocdopHas kuciaora, GU3HIECcKre bu6morexa [IOK
M XUMHYECKHE CBOMCTBA, 18.01.2024 | https://m.edsoo.ru/00adf68a

MIOJIy4CHHE
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Hcnonbs3zoBanue ¢pocdaros B
Ka4CCTBC MUHCPAJIbHBIX

Bbu6morexa IIOK

34 ynoopenuil. 3arps3HeHue 23.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl pochaTtamu
VYraepon, pacripocTpaHeHHE B
35 Hpnplc))zle, gmsniec;:/le u bubmiorexa [JOK
. 25.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxcuapl yriaepona, ux Gu3ndeckue
U XMMUYECKHE CBOMCTRA.
36 DKOIOru4ecKue mpooIeMbl bubamorexa LIOK
’ 30.01.2024 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIEC C OKCUJIOM YTJepoza
(V)
37 VYronbHas KUCIOTa U €€ COJIU bubmiorexa [JOK
01.02.2024 | https://m.edsoo.ru/00ae006¢
[Ipaktueckas paborta Ne 4 mo Teme
38 "[lonyuyeHue yriaekuciaoro rasa. bu6mmoreka [IOK
KauecTBenHas peakius Ha 06.02.2024 | https://m.edsoo.ru/00ae027e
KkapOoHaT-uoH"
[TepBoHavaIbHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O Brbmorexa LIOK
08.02.2024 | https://m.edsoo.ru/00ae054¢
COCMHEHHUSIX yTiIepoia
40 Kpemuunii u ero coenuaeHus bubmorexa LHOK
13.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTtyeckas padota Ne 5.
41 Pemienue sxcrnepuMeHTalIbHBIX bu6motexa [IOK
3a7a4 0o reme «Baxuelmue 15.02.2024 | https://m.edsoo0.ru/00ae0bf2

HEMCTAJJIBI U UX COCOIUHCHUA»
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Kontponbnas pabora Ne3 mo reme

42 «BaxHe# e HeMeTaJTbl B UX Bu6mmorexa [IOK
20.02.2024 | https://m.edsoo.ru/00ae0el8
COCTMHEHU S
OO6mas xapakTeprucTuKa
XUMHYECKUX IJICMEHTOB —

43 METaJaoB. MeTajaanuecKkas CBI3b U bu6moreka [JOK
MeTaJTNYecKasi KpycTaTndecKas 22.02.2024 | https://m.edsoo.ru/00ae103e
pem€rka. duznyeckre CBOKMCTBA
METaJIJIOB
XUMHUUYECKHE CBONCTBA METAJIJIOB.

44 DIEKTPOXUMHUYECKUM P bubamorexa LIOK

. 27.02.2024 | https://m.edso0.ru/00ael1156
HaMpsHKECHUH METaIoB
OO61me criocoObl MOTydeHUS
MeTaiuioB. CrutaBel. Beraucienus
45 10 YPaBHEHUSIM XUMHUYECKUX bubmorexa [JOK
N 29.02.2024 | https://m.edsoo.ru/00ael156
peakIui, eciii OUH U3 PeareHTOB
COZICPXKHUT MPUMECH
46 [TonsiTHE O KOPPO3UU METAIITIOB bubmmoreka LIOK
05.03.2024 | https://m.edsoo.ru/00ael1278
but6mmoreka [JOK

47 [lenosribte MeTanb! 07.03.2024 | https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ TUIPOKCUABI HATPHS U bubmmorexa [IOK
KaJns 12.03.2024 | https://m.edsoo.ru/00ael4b2

49 IllenouHO3€MENBHBIE METAIIIBI — bubmumoreka [IOK
KaJIbLIMA ¥ MarHui 14.03.2024 | https://m.edsoo.ru/00ae15e8

50 Baxueiimme coequHCHUS KaIbIUs buomorexa [JOK

19.03.2024 | https://m.edsoo.ru/00ael15e8
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O0001IIEHNE ¥ CUCTEMATH3AIASA

>1 3HAHUH 21.03.2024
59 JKEcTKOCTL BOABI M CITOCOOKI €€ bu6moreka [JOK
yCTpaHEHUS 02.04.2024 | https://m.edsoo.ru/00ae1886
[Ipaktuueckas pabota Ne 6 o Teme
53 "YKE&cTKOCTb BOJBI U METOJIBI €€ Brbmorexa LIOK
| 04.04.2024 | https://m.edsoo.ru/00aelae8
yCTpaHCHHUS
N but6moreka [JOK
>4 AJtioMHHHiL 09.04.2024 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOICTBa OKCHA U bu6muotexa LIOK
TUAPOKCHJIA 11.04.2024 | https://m.edsoo.ru/00aelc64
but6mmoreka [JOK
5 AKeneso 16.04.2024 | https://m.edsoo.ru/00ae1d86
57 OKcuabl, TMAPOKCUJIBI U COJIU bubmmorexa [{OK
xenesa (1) u xenesa (1) 18.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06o0meHne 1 cucTeMaTH3aIus
3HAHUU 23.04.2024
[IpakTueckas paborta No 7.
59 Pemenune skcriepuMeHTaIbHbIX bu6motexa [IOK
3a1a4 o TeMe «Baxuelimue 25.04.2024 | https://m.edsoo.ru/00ae3de8
METaJUTBI M KX COCIIHEHUS
Brruncnenus no ypaBHEHHIM
XMUMHYECKUX PEaKui, eclii O1H
50 U3 PEareHTOB J1aH B U30BITKE UITU bu6morexa [IOK
COJICP)KHUT MPUMECH. BrrauciaeHus 30.04.2024 | https://m.edsoo.ru/00ael750

MaccOBOM JI0JIA BbIXO/a MIPOAYKTa
peaxkiuu



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

O0001IIEHNE ¥ CUCTEMATH3AIASA

o1 3HAHUH 1 02.05.2024
KonTtponbehas pabora Ned mo reme
62 «BaxHeimme MeTaIbl U UX 1 07.05.2024
COCTMHCHHUSDY
63 BemectBa u Mmatepuans B 1 bu6moreka [JOK
MOBCEIHEBHOMN KU3HU YEJIOBEKA 09.05.2024 | https://m.edsoo.ru/00ae3f50
64 XUMHUUECKOE 3arpsA3HEHNE 1 bu6moteka [IOK
OKpYXarolen cpebl 10.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pemenun 1 bu6muotexa LIOK
HKOJIOTMY €CKUX ITPOOIeM 14.05.2024 | https://m.edsoo.ru/00ae4270
66 PesepBHbIii ypok. O6001ICHHE 1 1 bu6morexa [IOK
CUCTEMAaTU3ALMS 3HAHUN 16.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHbIii ypok. O6001ICHNHE 1 1 bubmmorexa [{OK
CHCTeMaTH3alusl 3HAHUH 21.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O6001mIEHNE T 1 bu6morexa [IOK
CHUCTEMATHU3ALINS 3HAHUH 23.05.2024 | https://m.edsoo.ru/00ad9cb?2
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 kimacc/ 'abpuensu O.C., Octpoymos N.I'., Cnagkos C.A.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»
» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.,

AxrmmmonepHoe o6miectBo «M3narensctBo «IIpocBenieHues

METOAUYECKHUE MATEPUAJIBI JIJISA YYUTEJISA

1. 'a6puensu O. C., Bockoboitnukosa H. I1., AmykoBa A. B. HactonbHas kuura
yuutend. Xumus. 8 ki.: Metonuueckoe nocooue. - M.: Ipoda, 2021.

2. I'abpuensn O. C., AmykoBa A. B. Terpaap asst 1abopaTopHBIX OMBITOB U
npakTudeckux pabor. 8 ki. K yuebnuky O. C. 'abpuensna «Xumus. 8 kimaccey.
M.: HOpoda, 2022.

3. I'abpuensn, O. C. Meroguueckoe nocodue k yueouuky O. C. ['abpuensina
«Xumusy. 8 kimacc / O. C. T'abpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensH, O. C. Metoauueckoe mocodue k yueonuky O. C. ['abpuensna
«Xumusny. 9 kinacc / O. C. T'abpuensin. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorndyeckue kaptol K yueOHuky O. C. ['abpuensna «Xumus. 8
Kjacey» : Metoauueckoe nocooue / JI. . Acanosa. — M. : [Ipoda, 2020

6. Xumus : TexHosornyeckue kaptol K yueOHuky O. C. 'abpuensna «Xumus. 9

KJacey : Metoaudeckoe nmocooue / JI. . AcanoBa. — M. : JIpoda, 2018



7. Xumusi. 8 ki1.: KoHTponbHbIe 1 mpoBepouHbie paboTsl k yueoHuky O. C.
[Nabpuensana «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yakoa u

ap. - M.: lpoda, 2022. nanasie

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru I'azera «XuMus» ¥ CaliT 111 yauTens «51 Uy Ha ypok
XUMUNY

http://him.1september.ru Equnas xomrekmus LIOP: TIpenMerHas KouIeKIus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHBIC
skcriepuMenThl: xumusi. Komnekius Poccutickoro o01eodpa3oBaTebHOTO
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukbepoBoii

http://www alhimik.ru Bcepoccuiickast omumnuaa mKoJIbHUKOB 10 XUMHUH
http://chem.rusolymp.ru Opraandeckasi XUM¥sl: SJCKTPOHHBIA y4eOHUK IS
CpPEIHEMN LIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: JIEKTPOHHBIA YICOHUK
http://www hemi.nsu.ru OTKpBITEIA KOIeIK: XUMHUS
http://www.chemistry.ru JlucraniinonHas oOJUMITHAAA [T0 XUMHH:

TEJIEKOMM YHUKAITMOHHBIN 00pa30BaTelIbHBIN MTPOEKT






