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INOACHUTEJIBHAS 3AIINCKA

[IporpaMma 10O XUMHUM Ha YPOBHE OCHOBHOTO o0OIlero oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBaHWUA K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOLIEro 00pa30oBaHUs, MPEICTABICHHBIX
B ®I'OC 00O, a Takxe Ha OCHOBE (enepanbHO pabodeit mporpaMMbl BOCTIUTAHHUS
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, BOCHHTAHUS W PA3BUTUA OOYYAIOIIMUXCS CpEeICTBAMU y4eOHOTO
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 TpeOOBaHHUM K pe3ysbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelbHOU
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 XWMHUU CIY)KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
00y4aromierocsi, €ro MpeACcTaBICHU O MaTepualibHOM E€IMHCTBE MUPA, BAXKHYIO
poib UrparoT (GopMUpyeMble XUMHUEH MPEJCTaBICHUS O B3aUMOMPEBPAIICHUSIX
SHEPrud M 00 SBOJIOIMHU BEIIECTB B MPUPOJE, O MYTIX PELICHUS TII0OATBHBIX
Mpo0JeM YCTOWYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOHM, YHEPreTHUECKOM,
MUIIEBONM U SKOJIOTUYECKOI 0€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3ydyenune xumun:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEH Ui CaMOpa3BUTHS U
dbopMuUpoBaHUs KYJIbTYphl IMYHOCTH, €€ 001eH U (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OpPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEH
OoOydJarmMXcs, HABBIKOB HX CaMOCTOSTEIbHOM  Y4eOHOW  JIeSITEeNbHOCTH,
AKCIIEPUMEHTAJILHBIX M HCCIEAOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KakK B
MOBCETHEBHOM JKU3HU, TaK U B IPO(ECCUOHANBHON JEATEbHOCTH;

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



CocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOI'O OTHOLIEHHSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJaJ B DKOJIOIMYECKOE
oOpazoBaHue 00y4aromuXxcs.

JlanHble HampaBieHHUs B OOYyYEHHMM XUMHUU OO€CHEUMBAIOTCS CIEeUU(PUKON
COoJlep)KaHMsl ~ ydeOHOro  mpeAamMeTa, KOTOpbIM  SBISE€TCS  MEJaroru4ecku
a/IalITUPOBAaHHBIM OTpa)keHHUEM 0a30BOW HAyKH XMMHH Ha OINpeeIEHHOM dTarne e€
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOHIEro oOpa3oBaHMsI OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOLIUMUCS CHUCTEMBbl MEPBOHAYAIBHBIX IMOHSATUNA XUMHUHU, OCHOB
HEOPraHMYECKOM XMMHHM UM  HEKOTOPhIX OTHENbHBIX 3HAYUMBIX MOHATHU
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 ITOHATHN O XUMHYECKON
peakiuun. OOe O3TH CUCTEMBI CTPYKTYPHO OpIraHHU30BAaHbl 10 MPUHIUITY
IIOCJIEIOBATENBHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOTr0 ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YY4EHMS O CTPOEHUHU aTOMA U XUMHYECKOM CBA3H;

— TMpPEACTaBICHUN 00 DSIIEKTPOIUTHUYECKOM JUCCOLMAIIMM BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA PpPACCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIENOBATEILHO OT OJAHOIO
YPOBHS K JIpYTOMY, BBITIOJHSS (PYHKIIMH OOBSICHEHUS M TPOrHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEM IIPAKTUYECKOTO IIPUMEHEHHUS U TIOJyYEHHUs U3y4aeMbIX
BELIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIOCOOCTBYET  (DOPMHPOBAHUIO
IIPEICTABICHUS O XMMUYECKOW COCTABJISIIOLIEH HAyYHOM KAPTUHBI MUpPA B JIOTHKE
€€ CUCTEMHOM IIPUPOABI, IEHHOCTHOIO OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOAAM
NIO3HaHUs B Hayke. M3ydeHue XMMHUHU MPOUCXOIUT C MPUBICYECHUEM 3HAHUU W3
paHee M3y4EHHBIX y4eOHbIX IpenmeroB: «Okpyxaromuii mupy», «buonorus. 5—7
KJaccb» U «dusnka. 7 Kiacey.

[Ipy w3ydyeHUHM XUMUU MPOUCXOAUT (POPMUPOBAHME 3HAHUM OCHOB
XUMHUYECKOM HAyKH KaK 00JacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENBHOCTHU YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHL. 3a/1a4a
y4e0HOro ImpeMeTa COCTOUT B (POPMUPOBAHUM CUCTEMBbl XUMHUYECKUX 3HAHUN —
BaXHEHUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUH, JOCTYIMHBIX
0000IIeHNIT MUPOBO33PEHUECKOTO XapaKTepa, S3blka HAayKH, B MPHOOIICHUU K



HAyYHBIM METO/IaM TO3HAHUS MPU U3YYEHUU BEIIECTB U XUMUUYECKUX PEaKluid, B
(opMHUPOBAHUU U PA3BUTHH [TO3HABATEILHBIX YMEHUM U UX IPUMEHEHUH B Y4€OHO-
MO3HABATENIBLHON U y4eOHO-UCCIEI0BATEIbCKON JIEATEIbHOCTH, OCBOCHUH PABHII
0e301acHOro oopalieHust ¢ BEUeCTBaMH B IIOBCEAHEBHOM KU3HHU.

[Ipy M3ydeHHH XMMUU Ha YPOBHE OCHOBHOI'O OOILEr0o 0Opa3oBaHUs BaXKHOE
3Ha4YeHHe MPUOOPETH TaKUEe LIETIH, KaK:

— (opMHpOBaHHWE MHTENJIEKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY NPUHATHIO PELICHU,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIIOLUIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOYyYEeHHMs] Ha CHUCTEMAaTUYeCKOe MpHOOIIEHUE
O0y4arommxcs K CaMOCTOSTENbHON MO3HABaTEIbHOM JAEATeNbHOCTH, HAyYHBIM
METOJaM TO3HaHMsI, (POPMHUPYIOIIUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrneueHne yCcloBU, CIOCOOCTBYIONINX TPUOOPETEHHUIO 00YyYarOIUMUCS
OIbITA PAa3HOOOPA3HOM MEATEIBHOCTH, MO3HAHHUS M CAMOMNO3HAHUS, KIIFOUYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JUIs
pa3UYHBIX BUIOB JESATEIbHOCTH;

— (¢opmupoBaHue oOmEel (QYHKIUOHAIBHOW M €CTECTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLCHUBATh SIBICHUS
OKPYKaIOLLIET0 MHUpa, WUCIOJIb3YSl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3YyYCHHUU
XVMHH, TPUMEHATH UX TPU PEHICHUH TPOOIIEM B TOBCEAHEBHOM KU3HU U TPYIOBOM
NEeSITEeNbHOCTH;

— (¢opMHpoBaHHE Y OOYyYalOIIUXCS TYMAHUCTHUECKUX OTHOILIEHUM,
NOHMMAaHHUS LEHHOCTH XUMHUYECKUX 3HAHUW JUIS BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOW JEATEIBHOCTH B LEJSAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOIIECH TPUPOTHOU CPEABI;

— pa3BUTHE MOTHBALlUU K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO H
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHHUS OOIIEUENIOBEUECKHX IEHHOCTEM,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MpOGuisl U HAMPaBICHHOCTH JajbHEHIIEro
o0yJeHus.

OO111ee 4nciio 4acoB, OTBEIEHHBIX JJIsl U3y4EHUSI XMMUHU Ha YPOBHE OCHOBHOI'O
oOmrero obpazoBanus, cocrarisger 136 yacos: 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

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
a7eMeHTOB. [IpocThie U ClIoKHBIE BElllecTBa. ATOMHO-MOJICKYJISIPHOE YUSHUE.

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

KommuectBo BemecrBa. Mose. MonsipHas 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. XUMHUYECKHe 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
bu3nueckuX CBOWCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HAOIOJACHUE
dusnueckux (IJIaBJIeHHE BOCKa, TAasHUE JIbJla, PACTHUpPAaHUE caxapa B CTYIKE,
KUIIEHUE U KOHAEHCAIMS BOJbI) U XUMHUUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJITHOM MPOBOJIOKH, B3aUMOEHCTBUE MeJla C KUCIIOTOM) SIBJICHUH, HAaOII0IeHUE 1
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 pa3felieHus] CMeceil: ¢ MOMOIIbI0 MarHura, (UIbTPOBAHUE,
BbIMIApUBAaHKE, TUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHUE OYUCTKUA MOBAPEHHOU
Colii, HaAOJIOJEHWEe W  ONHCAaHUE  Pe3yJbTaTOB  IMPOBEJICHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(11apoCTEeP>KHEBBIX).

BaxHeillne 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
MOJIYYCHUSI KHUCIIOpOJia B JIAOpaTopuW M MPOMBIIUIEHHOCTH. KpyroBopor
KHCJIopoJia B mpupojae. O30H — ajuioTpornHas MoAu(pUKaIus KUCIOpo/ia.



TemmoBoit >gdekT XUMHUYECKOM peakluu, TEPMOXMMHUYECKUE YpaBHEHUS,
9K30- U DHAOTEPMUUYECKHE pEaKIuu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, YCUJIEHHUE MapHUKOBOT0 3 (eKTa, pa3pylieHHe 030HOBOTO CIIOS.

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

MounspHbiii 006EM Ta30B. Pacuérbl Mo XUMUYECKUM YPaBHEHHUSM.

dusnyeckue CBOMCTBA BOABL. Boxa Kak pacTBOpUTElb. PacTBOpBL.
HacellieHHble M HEHACHIIEHHbIE pacTBOpPbI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBas 10711 BEHIECTBA B pacTBOpe. XUMHUYECKUE CBOMCTBA BOABL. OCHOBAHMSI.
Ponp pacTBOpOB B mpHUpoJie U B KU3HU 4yenoBeKka. KpyroBopoT BoAbl B IPUPO/IE.
3arps3HeHue NPUPOAHBIX BOA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccudukarus Heoprannueckux coeauHeHuid. Oxcuapl. Knaccudukanms
OKCHIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconieoOpasyrome. Homenknatypa okcuyioB. Pu3nueckue U XUMUYECKHE
CBOMCTBA OKCUIO0B. [loiryueHne okcuios.

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

Kucnotsl. Knaccudukarus kucnor. Homenknatypa kucnor. dusnueckue 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 HEOPTaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepuMenn.

KaueCTBEHHOE OIpEJIeNIEHUE COACPKAHUsI KUCIOPOAa B BO3AyXe, MOTyYEHHE,
coOupaHue, pacloO3HaBaHWE W M3YUYCHHUE CBOWCTB KHCIOPOJa, HAOIIOJACHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MIpeKpaIieHus TOpeHus (1okapa), 03HaKOMJICHHE C 00pa3IiaMy OKCHJIOB M OTICAHKE
UX CBOMCTB, TNOJIydeHHE, COOMpaHue, paclo3HaBaHUE M M3YYEHHE CBOMCTB
BojAopoAa (ropenue), B3auMozeicTrre Bojioposia ¢ okcuaom meau (1) (BoamoxxHo
MCIT0JIb30BAaHUE BUIEOMATEPUAJIOB), HAOJIIOIEHHE 00PA3II0B BEIIECTB KOJUYECTBOM
1 Monb, wuccienoBaHWEe OCOOEHHOCTEW pACTBOPEHUS BEIIECTB C PA3IMYHOU
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OIPEACIEHHON MacCOBOW NOJEH
pPacTBOPEHHOIO BEILIECTBA, B3aMMOJCICTBHE BOJbl C METAJUIaMU (HATpUEM H
KaJbliieM) (BO3MOXKHO  HCIIOJIb30BAaHHUE BHJICOMATEpHasoOB), HCCIEIOBAHUE
00pa3IoB HEOPTraHUYECKUX BEIIECTB PA3IMYHbBIX KJIACCOB, HAOJIIOIEHUE U3MEHEHUS
OKpacKH UHJIMKATOPOB B PACTBOPAX KUCJIOT U HIEN0YEH, N3YUEHUE B3aUMOICICTBUS



okcuaa meau (II) ¢ pacTBOpoM CepHOM KHUCIOTHI, KAUCIOT C METa/llaMU, peaKIHii
HEUTpAIM3allM, IOJy4CHHUE HEPAaCTBOPUMBIX OCHOBAaHUN, BBITECHEHUE OIHOIO
MeTajljla APYTUM U3 pacTBOPA COJIM, PEHIEHNE SKCIIEPUMEHTAIbHBIX 33124 110 TEME
«BaxHel1me KiIaccel HEOPraHUYECKUX COCTUHEHUI.

Ilepunonnuecknii 3axkoH u Ilepumognyeckas cucreMa XHMHYECKHX
jemeHTOoB JI. W. MenpgesneeBa. CrpoeHne aroMoB. XHUMHYECKasl CBA3b.
OKHCIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUH

[lepBbie TOMBITKH KIAaCCU(PUKALMK XUMHUYECKUX 3yeMeHTOB. llonstue o
rpynnax CXOOHBIX JJIEMEHTOB (ILEJOYHBIE M IIEJOYHO3EMEIbHBIE METAUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpPbIe 00pa3yoT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

Ilepnonnuecknii 3akoH. Ileprnonnueckas cucTeMa XUMUYECKHUX dJIEMEHTOB /l.
N. Menneneera. Koporkonepuoanas u nimuHHornepuoaHas ¢hopmsl [lepruoanaeckoi
cucreMbl xumuuyeckux snemeHtoB . WM. Menneneesa. Ilepnonsl u rpynmsl.
PU3NYECKHUN CMBICI MOPSAKOBOIO HOMEPA, HOMEPOB NIEPUOA U TPYIIIBI 3JIEMEHTA.

Crpoenune atomMoB. CocTtaB aToMHBIX siaep. M3otomnbl. DnektpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DIJIEMEHTOB
Ilepnonnueckon cucremsl JI. 1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA 10 ero noyioxkenuto B [lepuoanueckon cucreme . . Menneneena.

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

3nauenue [lepuonnueckoro 3akoHa u [lepuonnueckoil cucTeMbl XUMUYECKHUX
JJIEMEHTOB Ui pa3BuUTUA Hayku W npaktuku. . M. MenneneeB — yd€HbId U
IPaKIaHWH.

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

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Ipouecchl OKUCIEHHS U BOCCTAHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3y4eHUE OOpa3LOB BEUIECTB METAUIOB M HEMETAUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKAa C pPAacTBOpPAaMHU KHCIOT U IIEJIOYEH, IMPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakuuu pa3aoKeHUs, COeTUHEHMUS).

Mesxcnpeomemmnbnie ceasu

Peanmu3anus MeXNpeIMETHBIX CBA3€H IIPU M3YYEHMH XUMHHM B 8 KIacce
OCYILIECTBJISIETCSI  4Yepe3 HCIHOJb30BaHME KaK OOIIMX €eCTEeCTBEHHO-HAayYHBIX
NOHATHM, TaK W TOHATHUM, SIBISIOIIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIMKJIA.



OO1Me ecTeCTBEHHO-HAYYHBIC TOHATHUS: HAy4dHBIM (DakT, rumnoresa, Teopus,
3aKOH, aHaliu3, CHHTE3, KiIaccu(puKauus, MNEepUOAUYHOCTb, HAOIIO/IEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHHE, MOJIEIIb, SBJICHUE.

duznka: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
paOaKTUBHOCTb, MOJIEKYNA, AJEKTPUUECKUI 3apsiji, BEIIECTBO, TEJNO, O0BEM,
arperaTHO€ COCTOSIHME BeUIeCTBa, TIa3, (U3MuUecKue BEIMYMHBI, €IUHHIIBI
U3MEpPEHUsI, KOCMOC, IUIAaHETHI, 3BE3/1b1, COJIHLIE.

buonorust: orocunTes, npixanue, ouocdepa.

["eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBbI, TOPHBIC TTOPOBI, TTOJIE3HBIC
UCKOIaeMbl€, TOIUIMBO, BOAHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XuMHYecKas peakust

Ilepuonnueckuit 3akoH. Ilepuoguueckas cucrema XUMUYECKUX dJIEMEHTOB [l.
N. MengeneeBa. CTtpoeHHe aToMOB. 3aKOHOMEPHOCTM B M3MEHEHUU CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KIS, KAIBLUSA U X COCIUHEHUN
B COOTBETCTBUM C TIOJOKEHHEM »3jeMeHTOB B Ilepumonnueckoil cucreme Hu
CTPOEHUEM UX ATOMOB.

CrpoeHne BemiecTBa: BHIbl XUMHUYECKOM CBS3H. THIBI KPUCTAUIMYECKUX
PEMETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAUIMYECKON PEIIETKU U
BUJa XUMHUECKOU CBSI3H.

Krnaccugukaimss 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAUIMXCA K Ppa3IMYHbIM KJIacCaM HEOPraHMYECKUX
COEIMHEHNI, TEHETUYECKAs CBA3b HEOPIraHMYECKUX 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). JK30- U 3HIOTEPMHYECKUE PEAKLUU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

[lonsitue o ckopoctu Xumudeckol peakuuu. [lonarue o0 oOpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakuusax. [IoHsATHe 0 TOMOreHHBIX U IeTepOreHHBIX
peakuusax. [lonstue o katanuse. [lonsTue o xumuueckom paBHoBecun. DAKTOPHI,
BIMSIOIIME Ha CKOPOCTh XHMHMUYECKOW pEaKUMH M IOJOXKEHUE XHUMHUYECKOTO

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

OKHUCJIMUTEIIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIMA C  HCIONb30BAaHUEM  METOJA
AJICKTPOHHOT O OanaHca.



Teopus 3MEKTPOTUTUYECKON AUCCOLMALUN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMU
xuMuueckon csizu. CreneHn aucconuanuu. CUiabHbIE U c1a0ble 3JIEKTPOJIHUTHI.

Peakunu moHHOro oOMeHa. Y cloBus MPOTEKAHUS PEeaKIMil HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAlIEHHbIE HWOHHBIE ypaBHEHHs peakunii. CBOMCTBA KHCIIOT,
OCHOBAHMWI U COJIEH B CBETE MPECTABICHUIN 00 2JIEKTPOIUTHIECKOM JUCCOIMAIIHH.
KauecTBennble peakunu Ha HOHBL. [IoHsTHE O TUApOIHU3E COTNEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIoB (rpaduTa M aiMasza), CJIOXKHBIX BEIECTB
(x10puaa HaTpHs ), UCCIENOBaHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON PEaKUy OT
BO3/ICUCTBUS  PA3IUYHBIX  (DAKTOPOB, HCCIENOBAHUE  BJIEKTPOMPOBOIHOCTH
pPacTBOPOB BEIIECTB, IPOLIECCA TUCCOLUALIMN KUCIIOT, LIeJI04Yel U colieit (BO3MOXKHO
HCIIOJIb30BAaHUE BHUJIE0 MATEPHUATIOB), NPOBEAEHUE ONBITOB, HIUIFOCTPUPYIOLIUX
OpU3HAKU TMPOTEKAaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OcCajKa,
BbIJIEJIEHUE Tra3za, 0oOpa3oBaHWE BOJbI), ONBITOB, WLIOCTPUPYIOIIMX ITPHUMEPHI
OKHUCJIMTEIIbHO-BOCCTAHOBUTEIIbHBIX pEaKUHUidl (FOpeHue, peakiuu pas3yIoKEeHHUs,
COCIMHEHMSI), pacllO3HABAHWE  HEOPraHWYECKUX  BEIIECTB C  IOMOILBIO
Ka4eCTBEHHBIX PEAKLIUI HA MOHBI, PEIIEHUE YKCIIEPUMEHTAIIBHBIX 3aa4.

Hemerasiibl 4 MX cCOeIUHEHMS

OO6mas  xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (pu3Mueckue CBOMCTBA MPOCTHIX
BEIIECTB — IAJIOT€HOB. XMMUYECKUE CBOMCTBA HA PUMEPE XJIopa (B3auMOECHCTBHE
C MeTajulaMH, HeMeTajUlaMH, uiesnodyamu). XsopoBojopoa. ConsgHas KucCIOTa,
XUMHUYECKUE CBOWMCTBA, MOJYyYEeHHE, MpuMeHeHue. [lelicTBue xiopa 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 U (U3HUYECKHUE CBOMCTBA
MPOCTBIX BEUIECTB — KUCIIOPOJa U Cepbl. AJIIOTPONHBIE MOAU(DUKAIIMN KHCIOPOa
U cepbl. XuMU4eckue cBoicTBa cepbl. CepoBOAOpOH, CTpoeHUe, (Ppu3nyeckue u
XUMHAYECKUe cBoMCTBA. OKCHABI CEPhl KaK NPENCTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kuciorta, GU3nyecKrue 1 XMMUYECKUE CBOMCTBA (00IME KaK PEeICTaBUTENS
KJjlacca KUCJIOT U crneurduueckre). XUMUYECKUE PEaKIUH, JeKallue B OCHOBE
IPOMBIIIEHHOTO CIoco0a TOJIydeHHs] CepHOM KHUCHOThl. llpumeHeHue cepHOM
KucaoTel. ConM cepHOM KHCIOThI, KaueCTBEHHAs pEakIus Ha Cynb(ar-HoH.
Haxoxnenue ceppl M €€ COeNMHEHWH B MNpUpoJe. XUMHYECKOE 3arpsi3HEHUE
OKpYXKarouied cpelbl COEAMHEHUSIMU cepbl (KUCIOTHBIE OXKAM, 3arpsi3HEHHE
BO3/yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEAOTBPAICHUS.



OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHMUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B IPUPOJIE,
(¢usnueckre U xuMu4ueckre cporictBa. KpyroBopot azora B mpupojae. AMMHAK, €ro
¢u3nyeckue U XMMHUYECKHUE CBOIMCTBA, MONTyYeHHe U npuMeHeHue. Coiu aMMOHMS,
X Qu3nUecKre 1 XMMUYECKUEe CBOMCTBA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHbI aMMOHMs. A30THasl KHUCJIOTa, €€ MOJy4eHHe, (PU3NUYECKUE U XUMUYECKUE
cBoiicTBa (0OIMEe Kak TMPEACTAaBUTENs Kiacca KHUCIOT W  crnenududecKue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHUSI B KAYECTBE MUHEPAJIbHBIX yI0OpEHUH.
XUMUYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH Cpelibl COeTMHEHUSIMHU a30Ta (KUCIOTHBIE
JOKM, 3arpsA3HEHUE BO3AyXa, MOYBBI U BOAOEMOB). dDochop, amioTponHbie
monudukanuu pocdopa, pusnueckue n xumuueckue cpoictBa. Okcun docdopa
(V) u dochopras kucnora, pu3ndecKre ¥ XUMUYECKHE CBOICTBA, IMOydEHHE.
Hcnonbs3zoBanue GpocharoB B KaueCTBE MUHEPAIBbHBIX YI0OPEHUH.

OObmast xapaktepuctuka 3meMeHToB |VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTEMIEHU OKUCIEHUS. Y TIIEpO/I, AJUIOTPOIIHbIE MOAU(PUKALIUY,
pacrpocTpaHeHHe B MpUpoje, (pru3nueckue U XUMHYECKUE CBOWCTBA. AJCOpOIus.
Kpyrosopor yriepona B mnpupozne. Okcuasl yriepona, ux (U3HYECKUE U
XMMHUYECKHE CBOWMCTBA, JAEWCTBHE Ha JKUBBIE OPraHU3MbI, I[OJIyYEHUE 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.

[lepBoHavambHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUSIX
yriaepona (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIIULEPHH, YKCYCHAs! KHCIIOTA).
[IpupoaHblE HCTOYHUKM YIJIEBOAOPOAOB (Yrojb, NPUPOAHBIA ra3, HEPTH),
MPOAYKTHI UX mepepaboTku (O€H3UH), UX pPOJib B OBITY M MPOMBIILICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: KHUpaX, O€JIKax, yrieBojax — U Ux
poiaM B OKM3HM 4eloBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX 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.

Xumuueckuii IKcnepumenm:

M3y4yeHHUE 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBONCTB COJSHOW KHCIJIOTHI,
IPOBEICHNE KaYeCTBEHHBIX PEaKIUi Ha XJIOPHUI-UOHBI U HAOIIOJACHHE MPU3HAKOB



UX TPOTEKaHUs, OMbBITHL, OTpaKawouue (U3NUECKUEe U XMMHYECKHE CBOMCTBA
rajJJoreHOB M HUX COEIMHEHUN (BO3MOXKHO HCIOJIb30BaHUE BHUIEOMATEPUAIOB),
03HAKOMJICHHE ¢ 00pa3iiaMu XJIOpU10B (TAJIOT€HUI0B), 03HAKOMJIEHUE C 00pa3aMu
ceppl M €€ COENMHEHUSMU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
HaOJII0IeHHEe Tpolecca O0YyIrJIMBaHUs caxapa Moj AHCTBUEM KOHIEHTPUPOBAHHOU
CEpHOM KUCIOTHI, N3YYCHHE XUMUUYECKUX CBOMCTB pa30aBICHHONW CEPHOUM KUCIIOTHI,
IPOBE/ICHNE KaUeCTBEHHOMN peakiy Ha Cynb(aT-uoH U HaOII0ACHNE MPU3HaKa e€
IPOTEKaHUsI, O3HAKOMJIEHHE C (PU3MYECKUMU CBOMCTBaMH a3oTa, docdopa U HX
COCIMHEHHUH (BO3MOXKHO MCIOJb30BAaHUE BHIEOMATEPUAIIOB), 00 pa3aMi a30THBIX
u dochopHbIX ynoOpeHui, moiydeHue, coOrpanue, pacro3HaBaHUE U W3y4YEHUE
CBOMCTB aMMMaKa, IMPOBEICHHE KAaYECTBEHHBIX pEaKIHMil HAa HOH aMMOHHUA M
dochar-moH W U3ydyeHHUE MPU3HAKOB UX TNPOTEKAHUS, B3aMMOCICTBHE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTBI C MEIbI0 (BO3MOYKHO HCIOJIb30BaHUE
BUJICOMATEPUAJIOB), HM3Y4YEHHE MOJENeH KPUCTALIMYECKUX PEIIETOK anMasa,
rpaguta, (ymnepeHa, O3HAKOMIIEHHE C IMPOLIECCOM aJCOPOLMU PaCTBOPEHHBIX
BELIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM IPOTHUBOrasa, IOJy4ECHHE,
coOupaHue, paclo3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO rasa, MpOBEICHUE
Ka4eCTBEHHBIX PEaKlMil Ha KapOOHAT U CUJIMKAT-UOHBI U U3y4yEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHME C MPOAYKIHMEH CHJIMKATHOM MPOMBIIUIEHHOCTH,
pELIeHNE 3KCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «BakHellue HeMeTalulbl U HX
COETMHEHUS.

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
METaJUIMYeCKass  KPUCTAUIMYECKas  pElETKA.  OJIEKTPOXMMHUYECKHM  pAX
HanpsoKeHUN MeTaiioB. OU3ndeckue U XUMUYECKHE CBOMCTBa MeTauioB. OOiue
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 TPOMBIIIIEHHOCTH.

[IlenouHble MeTaIbl: NOJIOKEHUE B lleproanueckon cucteMe XMMHUYECKUX
anemeHToB /. M. MenaeneeBa, cTpoeHHE MX aTOMOB, HaXOXIAEHHUE B IPHUPOIE.
du3nyeckre U XMMUYECKHUE CBOMCTBA (Ha mpumMepe HaTpus U Kanusi). OKcuabl u
TUAPOKCUIBl HAaTpusi W Kamusa. [IpuMeHeHue IIEeNOYHBIX METAUIOB M HX
COETMHEHNH.

IIlenoyHo3eMeNnbHbIE METALUIBI MAarHUM W KaJbLUHUM: IIOJIOKEHUE B
[lepnonnueckon cucreme xumuueckux aseMenToB /1. 1. Menneneesa, ctpoeHne ux
aTOMOB, HaXOXkJAeHHe B mpupojae. Puznyeckre U XMMHUUYECKUE CBOMCTBA MarHusi u



Kb, BaxkHeinme coeuHeHus KabIus (OKCHI, THAPOKCH I, COJIH). JKECTKOCTH
BOJIBI ¥ CIIOCOOBI €€ yCTpaHEHUSI.

AJIFOMUHUI: TTOJ1I0)KeHUE B [leproanyueckoi cucTeMe XUMAYECKHUX AJIEMEHTOB
. 1. MenneneeBa, CTpoeHHUE aToMa, HaxoxjeHue B npupoae. duzmueckune u
XUMUYECKHE CBOMCTBA alFOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U THAPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XUMHYECKUX IJIEMEHTOB /.
N. MenpgeneeBa, cTpoeHHME aroma, HAxXOXIACHUE B Tmpupoje. DPuznyeckue u
XUMHYECKHEe CBOMCTBA kee3a. OKCHUIbl, THAPOKCUIBLI U conu xenesa (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
WCIIOJIb30BAaHUE BHUACOMATEPUATIOB), OCOOCHHOCTEM B3aUMOJECHUCTBHS OKCHJIA
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, aTJlOMUAHUS, IUHKa, skese3a (11)
u xenesa (), menu (), HaOmoneHne M omnucaHue MPOIECCOB OKpaIllMBaHUs
IJJaMEHU HWOHAMU HaTpHs, Kalusd W Kalblus (BO3MOXKHO HCITOJIh30BaHUE
BUJIEOMATEPHUAJIOB), UCCIIEIOBaHKE aM(POTEPHBIX CBOMCTB T'UIPOKCH 1A ATFOMUHUS U
TUJIPOKCHIA LIMHKA, PEUICHUE dKCIEPUMEHTAIbHBIX 3a7a4d 1o Teme «BaxkHeime
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
KOHIIeHTpanus BemiecTs, nainee — [1JIK). Pons XumMuu B pemieHun SKOJIOTHUYECKUX
po0IEM.

Xumuueckuii IKcnepumenm:

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

Mesxcnpeomemmnbnie ceasu

Peanmu3anusa MeXNpeIMETHBIX CBA3€HM IIPU M3YYEHMH XUMHM B 9 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOIb30BaHUE KaK OOIMMX eCTeCTBEHHO-HAYYHBIX
MOHSITUM, TaK W TOHSTHH, SIBJSIOMIMXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O LIMKJIA.



OOuiue ecTeCTBEHHO-HAYYHbIEC MOHATHUS: HAaydHbI (akT, rUmores3a, 3aKOH,
TEOpHs, aHaliu3, CUHTE3, Kiaccu(uKalus, TMEepUOJUYHOCTh, HaAOIIOEHUE,
HKCIIEPUMEHT, MOJCTUPOBAHHUE, W3MEPEHUE, MOJENb, SBICHUE, MaPHUKOBBIMI
a(dexT, TeXHOIOT U, MaTepHaIbl.

®dwusuka: MmaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIH/I, H30TOIIHI,
paliOaKTUBHOCTb, MOJIEKYIIa, ANEKTPUUYECKUIN 3apsij, MPOBOJTHUKH,
HOJYIPOBOAHUKHY, JUDJIEKTPUKH, (OTODJIEMEHT, BELIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBa, ra3, pacCTBOP, PAaCTBOPUMOCTD, KPUCTAITHYECKas
peméTka, CiuiaBbl, (PU3UYECKHE BEIWYUHBI, €AMHUIIBI W3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, TIJIaHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunTes, apixanue, Omocdepa, sKOCHCTEMa, MHUHEPAIbHBIC
ya00OpeHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATE/IbHbIE BEIIECTRA.

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



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 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 JEATETLHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOIIO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMN 00 yUJarOIINXCS.

JImgHOCTHBIE = pe3yNbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOILLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJEIUI0, TOHUMAaHMS 3HAUYCHUS XUMHUYECKOM 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 MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOMN, Y4eOHOMCCIIeI0BATEIHCKOM, TBOPUECKON U APYTHX BUAX NEITEILHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW JESATEIbHOCTH TPU BBITTOJTHECHUHU
y4eOHBIX, TO3HABATENBHBIX 3aj/lay, BBITIOJHEHUHW XUMUYECKUX IKCIICPUMEHTOB,
CO3/IaHUH YYEOHBIX MPOEKTOB, CTPEMJICHUSI K B3AUMOIIOHUMAHHUIO U B3aUMOIIOMOIIIH
B TIPOIIECCE ATOW y4EeOHOU ACSITEIILHOCTH, TOTOBHOCTH OIICHUBATh CBOE MTOBEICHHE
Y TOCTYNKH CBOMX TOBAPUIIEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPa3BUTHS HAYKW WU COCTABIIOLINEC
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;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIy4Y€HHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CAMOCTOSITEIbHOM paboThl ¢ y4eOHBIMH TEKCTaMHU, CIPABOYHOM



JUTEPaTypol, JOCTYNMHBIMHU TEXHUYECKUMH CpEICTBaMU HMH(POPMAIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOy4YEHUS B
JIaJIbHEUIIIEM

4) opMupoOBaHNS KYJIbTYPbI 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  COOJIIOJIEHUST TIPaBWJI  O€30MacHOCTH TMpu  OOpaIieHuu ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBO)XEHHE K TPYJly U Pe3yJibTaTaM TPYJOBOU NeATEIbHOCTH, B TOM YUCJIE Ha OCHOBE
MPUMEHEHUsT  TMPEAMETHBIX 3HAHUKW TI0  XWMHUH, OCO3HAHHBIM  BBIOOP
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCHOHATBHON NEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHM,
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 o00pas3a JKU3HU, 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, MOJydaeMble MPH NU3YYCHUH XUMHH, 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 MBINIICHUS, YMEHUS PYKOBOACTBOBATHCS MM B ITO3HABATEIHLHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpOBaHUS MUPOBO33PEHUS OOIICHAYIHBIC TTOHATHSA (3aKOH, TEOPHS, PUHIIHUII,
TUMOTEe3a, (aKT, CHUCTEMa, TPOIECC, OJKCIEPUMEHT | JApPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAYYHOM KapTHHE MHUpA, U YHUBEpCalbHbIe yueOHbIE NEHCTBUS (I103HABATEIbHBIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSTHUS JJIs1 OOBSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUM, BEIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KIACCHU(PUKAIMN XUMUYECKUX BEIIECTB M XMMHYECKUX DPEaAKITUH,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TIpollecCe TMO3HAHUS TMOHATUS (MpPEeIMETHbIE 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-MI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3y4aE€MbIX IIpolieccax U sIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, A TAKXKE B KAYECTBE OCHOBBI JIJ1s1 (HOPMHUPOBAHUS TUTIOTE3BI 110 TIPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHHUII;

MpUOOpETEHHE OMbITa IO IUIAHUPOBAHUIO, OPraHU3aALMU U TPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 11O pe3yJIbTaTaM NPOBEAEHHOTO OIbITA, UCCIEA0BAHUSA, COCTABIATh OTYET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpAaTypa XHUMHUYECKOTO COJIEpKaHUs, CIPABOUYHBIC
nocoOusi, pecypchl MHTepHETa), KPUTUUECKU OIIEHHWBATh IPOTUBOPECUUBYIO U
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHHE MPUMEHSTh pa3jIMuHbIe METOJbI M 3alpoChl MPU MOUCKE U O0TOOpE
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TIO3HABATEIBHBIX 3a/1ad OMPEACIEHHOTO THIA, TPUOOPETEHNE OIbITAa B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBHIOMPATh ONTUMAIBHYIO (DOpMY TIpesicTaBieHus: HHGOpMaIlud U
WUTIOCTPUPOBATh pellaeMble 3a/laddl HECJIOXHBIMU CXEMaMH, JAuarpaMMaMmu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO34WCTBA W TPAHCIOPTa Ha COCTOSIHHE OKPY’KAoIIeH MNpUpOIHON
Cpeabl.

KoMMmyHHKaTHBHBIE YHUBEpPCAIbHbIE yYeOHbIe 1eiiCTBUS:

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

YMEHUS  TPEACTABIATH  TOJIYYCHHBIE  PE3yNbTaThl  MO3HABATEIbHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
71a00paToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

YMEHHS Y4YeOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMU
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHUsI, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBD», KOOPAHMHAIIHS
COBMECTHBIX JIEWCTBUM, ONpEIEICHUEe KPUTEPHUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYIIECTBIISITh, KOHTPOJUPOBATh U IMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
MO3HABaTEJIbHBIX 3aJlay, CaMOCTOSTEIBHO COCTaBIIATh WM KOPPEKTHUPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTy4EHHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — 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 OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOrO JaHHOW (enepaibHON padoueil mporpammoi,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATENIBHOCTA 1O  IIOJYYEHUIO HOBOIO  3HAHWs, €ro HWHTEpPIpPETalyH,
peoOpa30oBaHUI0 U IPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYaIIHUSX.

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 3JIEMEHT, IMPOCTOE BEILIECTBO, CJIOKHOE BELIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJIEKYJIIpHAs Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBast J10JIsI XUMUUYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHUE, COJIb, JJICKTPOOTPULATEIBHOCTh, 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, SJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, paguyc 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 XWMHWYECKUX TOHATHHA 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  OKHUCIEHUS  JJEMEHTOB B  OWHApPHBIX  COCIMHEHUSX,
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 TNOHUMAHHE MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB
XUMHYECKUX 3JIEMEHTOB OT MX IOJOXKEeHUsA B llepmogmueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, ITOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHA ABOTaapo;

e OIKCHIBATHh W XapakTepuszoBaTh TaOmuuyHyro Gopmy Ilepuoauueckoit
CUCTEMBl XUMHMYECKHMX OJJIEMEHTOB: pa3nyarhb MOHATHS «TJIaBHas
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuue «llepuogmyeckass cucrema XuMHYeCKUX »djeMeHToB [[. U.
MenzaeneeBa» ¢ YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHUS AaTOMOB



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

KJIaCCU(UUIUPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHMYECKUE BEIECTBA,
XUMHUYECKHE peakUMH (IO YHMCIy M COCTaBy YYAaCTBYIOUIMX 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 BEUIECTB B 3aBUCHMOCTH 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 BELIECTBA B pACTBOPE, IPOBOAUTH PACUETHI I10 YPABHEHHUIO
XUMHYECKOUN peaKIu;

IMPUMEHSATH OCHOBHBIE OIE€paIlMi MbICIUTENbHON AEATEIbHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE IPUYUHHO-CIIEICTBEHHBIX CBS3€H — JUII M3Yy4EHUs CBOMCTB
BEUIECTB U XMMHUYECKMX pEaKIUH, €CTECTBEHHO-HAyYHbIE METO/bI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

CJIeZI0BATh MPaBUIIaM MOJIb30BaHU XMMHUECKOH MOCYA0M U TJAOOPaTOPHBIM
0o0Opy/IOBaHHEM, a TaKXKe TNpaBWIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUU C MHCTPYKUMSIMU TIO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHYECKUX OTIBITOB MO MOJTYYEHHUIO U COOMpPaHUIO ra3000pa3HbIX BEUIECTB
(BoopoAa M KUCIOpOAa), IPUTOTOBIEHUIO PACTBOPOB C OIpPEEIEHHON
MAacCOBOW JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IIPOBOJIMTH
XUMHUYECKUE SKCIEPUMEHTHI 0 PACMO3HABAHUIO PACTBOPOB IIEIOYEH H
KHUCJIOT C TIOMOIIBIO MHAUKATOPOB (JJaKMYC, (peHONM(TaTenH, METHUIOPAHK

U Jpyrue).

K xonIy oOyueHus B 9 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXxaTh C()OPMUPOBAHHOCTh Y 00YUaAOIIUXCS YMEHUIA:

pPacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHX TOHATHH: XHUMHYECCKUI
AJIEMEHT, aTOM, MOJIEKYyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasi peakilvsi, XUMUYECKasl CBsI3b, TEIIOBOM d(dexT
peaKkiuu, MOJb, MOJSPHBIA  O0BEM,  pacTBOp,  DJICKTPOJIUTHI,
HEDAJICKTPOJIUTHI, JJIEKTPOJUTHYECKAS JIUCCOLMAIINS, PEAKIIMA HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



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

WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUUYECKUX TOHIATHUH H
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;
UCIOJIb30BaTh XUMUYECKYI0 CHMBOJIUKY [JIi COCTaBJCHUS (OpMYyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIINN;

OIPEENATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUAX pa3IUYHOrO COCTaBa, MPUHAJIEKHOCTh 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 HEOPraHUYECKUX COCAMHEHUU, TUI KPUCTALINYECKON
PEIETKU KOHKPETHOI' O BEILIECTBA;

packpeiBaTh cmbich llepuognueckoro 3akona J[. M. MennpeneeBa u
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIHUCHIBATh U XapaKTEepPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarh MOHATUS «rJaBHas mnoAarpymnna (A-rpynma)» U «mnododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HaYEHUSI, KOTOPHIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XMMUUYECKHUX AJIEMEHTOB (COCTaB U
3apsin siApa, oOlee YWceiao BJIEKTPOHOB W paclpelesieHHe UuX I0
ANIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUHU
CBOMCTB 3JIEMEHTOB M UX COEJUMHEHHI B Mpelesiax MallblX MEePUOOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIUPOBATh XUMUYECKUE DJIEMEHTHI, HECOPraHUYECKUE 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
CBOICTBA MPOCTBIX M CIOXKHBIX BEIIECTB, MOJATBEPKIas OINHCAHUE
MpuMepaMyi MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIU;

COCTaBJISITb YPABHEHUS AJIEKTPOIMTHUUYECKOW JUCCOLMAIMU  KHUCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEAKIIUA MOHHOIO



oOMEHa, ypaBHEHHUS PEaKIUM, TOATBEPKAAIOMINX  CYIIECTBOBAHUE
TCHETUYECKOU CBS3M MEXKIY BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX — PEAKITUH
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOTO 0aJlaHCca dTHX PEaKIINi;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH 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 JIOJTFO BEIIIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHCHHIO
XUMHYECKOU PEAKLINY;

cOOIIOaTh MPABHJIA TIOJIL30BAHUS XUMUYECKOM TIOCYI0H 1 JIAOOpaTOPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUUA C MHCTPYKIHUSIMHU TI0 BBIMOJHCHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OMBITOB I10 MOJIYYECHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIICCTB
(aMMuMaka 1 yriaekuciaoro rasa);

MIPOBOAUTH PEAKIIHH, TOATBEPKAAIONTNE KAYSCTBEHHBIN COCTaB Pa3IMIHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, THAPOKCUII-MOHBI, KATHOHBI
aMMOHHSI U HMOHBI HM3YyYCHHBIX META/UIOB, NMPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHSTH OCHOBHBIC OIEepaIlii MBICIUTEILHOMN ACATEILHOCTH — aHATIU3 U
CUHTE3, CpaBHCHHUE, 0000IIICHNE, CHCTEMAaTHU3aI1I0, BRIBICHNE TPUINHHO-
CIICZICTBCHHBIX CBSI3€H — JJIT M3YU4CHUS CBOMCTB BEIICCTB U XUMHYCCKHX
peaKIii, E€CTECTBEHHO-HAy4YHbIC METOJbl TO3HAHUS — HaOIIOeHNE,
U3MepeHue, MOACIIMPOBAHNE, YKCIIEPUMEHT (peabHbIA U MBICJIEHHBIN ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KVIACC
Koan4gecTBo 4acoB
Ne HaumeHoBaHnue pa3nesnoB u
KonTpoabubie
n/n TEeM MPOrpaMMBbl Bcero
padoThI
Paspnea 1. llepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMus — BakHast 00J1aCThb
€CTECTBO3HAHUS U
1.1 . 5
MPaKTUYECKOMN JeATEIIbHOCTH
YyejoBeKa
BemmecTBa 1 XuMH4YecKHe
1.2 15 1
peakuuu
Wroro mo pazneny 20

Pa3nen 2. BaxkHeliiue npeacTaBuTe/ M HEOPraHU4eCKMX BelleCTB

Bo3nyx. Kucnopon. Ilonsitue

2.1 6
00 okchaax
59 Bonopona.Ilonsitue o kucnorax 8
' U COJISIX
53 Bopa. PactBopsl. [TonsiTHe 00 5 1

OCHOBAHMHAX

24 OCHOBHBIE KJIACCHI 1 1

HEOPraHWYECKNX COCTUHEHUMN

Wroro mo pazneny 30

IIpakTnueckue
padoThI

iIeKTPOHHbBIE (LU POBbIE)
o0pa3oBaTesbHbIE PeCypChl

bubmioreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmioreka [IOK
https://m.edsoo.ru/7f41837c

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

bubmioreka [IOK
https://m.edsoo.ru/7f41837c

bu6mnoreka [JOK
https://m.edsoo.ru/7f41837c

Pasnea 3. Ilepuoauveckuii 3akon u [lepuoanyeckasi cucrema xumudeckux 1emMeHToB /. U. MenaeneeBa. CTpoeHune aToMOB.

XumMuieckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBHTEJIbHbIE peaKkumun


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

3.1 XUMHYECKHX dy1eMenToB JI. 1.
MenpeneeBa. CTpoeHue aroma
XuMudeckasi CBS3b.

3.2 OKHUCIUTETBHO-

BOCCTAHOBUTCIIbHBIC PCAKIIUH

Hroro no pazgeny

Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

15

68

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

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

bubmioreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
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

9 KUIIACC

Ne n/m

Pa3zpmea 1.

1.1

1.2

1.3

HaumeHoBaHue pa3iesoB H TeM
NPOrpamMmabl

BemecTBo 1 XMMHYECKHE PeaKIHU
IToBTOpEeHUE U yriydiieHue 3HaHUI
OCHOBHBIX Pa3ZeJIoB Kypca 8 Kiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX
peakuit

DIIEKTPOIINTHYECKAS T CCOLIUALIHSL.
XUMHUYECKHE PEAKIIMU B PaCTBOPax

Uroro no pazneny

Paznen 2.

2.1

2.2

2.3

24

Hemeranabl 1 HX CocANHCHUHA

OO61mas XxapaKTepuCcTUKa XMMHYECKHX
anemenToB VIIA-rpynmel. ["anorens

OO01mas XxapakTepuCTUKa XMMHYECKUX
anemenToB VIA-rpynmnsl. Cepa u eé
COEIMHEHUS

OO01mas XxapakTepuCcTUKa XHMHYECKHX
aneMeHToB VA-rpynmsl. A3oT, pocdhop u ux
COCIMHEHHUS

OO61mas xapaKTepuCTUKa XMMHYECKUX
anemenToB |VA-rpynmel. Yriaepoa u
KpPEMHUU U UX COCTUHECHUS

Hroro no pazneny

KoanuyecTBo 4acoB

Bcero

17

25

KoHnTpoJbHbIe
padoThI

IIpakTnueckune
padoThI

DJIeKTPOHHbIE
(uudposbie)
oOpa3oBaTe/bHbIE

pecypchl

bu6moreka IIOK
https://m.edsoo.ru/7f41a636

bub6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka IIOK
https://m.edsoo.ru/7f41a636

but6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

but6moreka [JOK
https://m.edsoo.ru/7f41a636

Bbub6morexa IIOK
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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

3.1 OO01uMe cCBOMCTBA METAJIOB

3.2 Baxxueiinme MeTanibl 1 UX COETUHEHUS

Uroro no pazneny

Pa3nen 4. XuMus u okpyxamounias cpeaa

4.1 BemecTBa u Marepuanisl B )KM3HH YEJIOBEKA
Uroro no pazneny
PesepBHOE Bpems

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

16

20

68

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [JOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
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




HHOYPOYHOE IINTAHUPOBAHHUE
8 KNIACC

Ne

. Tema ypoka

[Ipenmer xumun. Posb Xxumuu B
KU3HM yenoBeka. Tena u BelecTra
[TonsATHE O METOIAX TO3HAHUS B

XHUMHHN

[TpakTuueckas padora Ne 1
«[IpaBuna paboTsl B 1abopaTtopuu u
NpUEMBI OOpAILIEHUS C
n1abopaTOpHBIM 000PYIOBAHUEM»

UucTeie BelIeCTBa U CMECH.
CriocoObI pa3aesieHus cMecei

[TpakTueckas pabota Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe
OUYHMCTKH MIOBAPEHHON COJIN)»

6 ATOMBI U MOJIEKYJIBI

XUMHAYECKHUE dJIEMEHTHI. 3HAKH
(CMMBOJIBI) XUMHYECKHUX DJIEMEHTOB

8 ITpocThie 1 CIIOXKHBIC BEIIECTBA

9 ATOMHO-MOJIEKYJIIPHOE yUYEHUE

KoaunuecTBo uacos

Bcero

KonTtpoJibHbIe
padoThI

IIpakTnuyeckue
padoThI

0.5

0.5

Jara
H3Y4YeHUA

01.09.2023

01.09.2023

08.09.2023

08.09.2023

15.09.2023

15.09.2023

22.09.2023

22.09.2023

29.09.2023

JIEKTPOHHBIE
nu(ppoBbIE
oOpa3oBarejibHbIE

pecypchbl

bu6moreka IIOK
https://m.edsoo.ru/ff0d210c

bub6moreka [JOK
https://m.edsoo.ru/ff0d227e

bubmumoreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6moreka [JOK
https://m.edsoo.ru/ff0d26ca

bu6moreka [JOK
https://m.edsoo.ru/ff0d28c8

but6moreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

bu6moreka [IOK
https://m.edsoo.ru/ff0d2be8

bubmmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6moreka [JOK
https://m.edsoo.ru/ff0d2d50



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

10

11

12

13

14

15

16

17

18

19

20

3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYecKas GpopMmya.
BaneHTHOCTh aTOMOB XHMUYECKHUX
3JIEMEHTOB

OTHOCHTENbHAS aTOMHAs Macca.
OTHOcHUTEeNbHAs MOJIEKYJIIpHAst
Macca

MaccoBas J0JIsI XUMHYECKOT O
3JIEMEHTAa B COCIMHCHUH
KomuuectBo Beniectsa. Moiib.
MougnsipHast Macca

dOuzndecKkne U XUMUYECKUE SIBICHUS.

XUMHUYECKas] peaKLHs

[Ipu3Haku 1 ycJIOBUS TPOTEKAHUS
XUMHUYECKUX PEaKIUi

3aKOH COXPaHEHHUSI MacChl BEILIECTB.
XUMHUYECKHE YPAaBHEHUS

BeryucieHns KoIm4yecTBa, Macchl
BEIIECTBA 110 YPaBHECHUIM
XMUMHYECKUX pEaKLUi

Krnaccudukanus Xummudeckux
peakiuii (CoeTMHEeHUs, pa3JIOKEeHHUS,
3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — yUY€HBIi1-
sHiukIonequct. O6odenne u
cucTeMaTu3anusa 3HaHuu
Kontponenas padora Nel mo teme
«BeniecTBa 1 XUMHYECKHE PEAKITUNY

0.5

0.5

29.09.2023

06.10.2023

06.10.2023

13.10.2023

13.10.2023

20.10.2023

20.10.2023

27.10.2023

27.10.2023

10.11.2023

10.11.2023

Bbu6morexa IIOK
https://m.edsoo.ru/ff0d2eae

but6moreka [JOK
https://m.edsoo.ru/ff0d323c

bu6moreka IIOK
https://m.edsoo.ru/ff0d350c

but6mmoreka [JOK
https://m.edsoo.ru/ff0d5230

bu6moreka [IOK
https://m.edsoo.ru/ff0d37fa

bubmumoreka [IOK
https://m.edsoo.ru/ff0d3al6

bu6moreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6moreka [JOK
https://m.edsoo.ru/ff0d5708

but6moreka [JOK
https://m.edsoo.ru/ff0d3f34

bubmmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6moreka [JOK
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

21

22

23

24

25

26

27

28

29

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucimopoa — 3jeMeHT u
npocroe BemuecTBo. O30H

dusnueckre U XUMUYECKHE
CBOICTBa KUCIOPOJA (PEeaKIIu
okucieHus, ropenue). [lonstue o6
OKCHaax

Crioco0Ob!I OTyyeHHs KUCI0poa B
7a00paTOpUH U MPOMBIIUICHHOCTH.
IIpumenenue kucaopona

TennoBoii 3(hHeKT XUMHIECKOM
peaKUuu, IOHSATUE O
TEPMOXUMHUYECKOM YPaBHEHUH, IK30-
Y SHI0TEPMHUYECKUX PEaAKIUAX
TonnuBo (HepTh, yroib U METaH).
3arpsi3HeHHe BO3/yXa, CIIOCOOBI €ro
MPEIOTBPALICHUS

[Tpaktuueckas pabota Ne 3 mo Teme
«ITonydenue u cobupanue
KHCIIOPO/1a, U3YUYEHUE €r0 CBOUCTBY
Bonopon — ayeMeHT u mpocroe
BenlectBo. Haxoxxaenue B npuposae
duznyeckue U XUMHYECKUE
cBolicTBa BojiopoAa. [Ipumenenue
BOZOpOJIa

[ToHsiTHE O KUCITIOTAX U COJIAX

17.11.2023

17.11.2023

24.11.2023

24.11.2023

01.12.2023

01.12.2023

08.12.2023

08.12.2023

15.12.2023

bub6moreka IIOK
https://m.edsoo.ru/ff0d448e

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4614

bu6moreka [IOK
https://m.edsoo.ru/ff0d497a

but6moreka [JOK
https://m.edsoo.ru/ff0d4790

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

bu6moreka [JOK
https://m.edsoo.ru/ff0d4ae2

bu6moreka IIOK
https://m.edsoo.ru/ff0d4dd0

but6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

Bbub6morexa IIOK
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

30

31

32

33

34

35

36

37

38

39

Crnoco0bI IOTy4YeHUsT BOJOPOA B
nabopaTopuu

[Tpaxktnueckas pabota Ne 4 mo Teme
«[Tonyuenue u cobupanue BoAopoaa,
W3y4EHHE €r0 CBONCTBY»

MonsipHblil 00bEM ra3oB. 3aKoH
ABoraapo

Brruncienns o0néMa, KOJIUYECTBA
BEILlECTBA I'a3a [0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA UJIK 00 BEMY

Breruuciienus 005EMOB Ta30B 10
YPaBHEHUIO PEAKIINN Ha OCHOBE
3aK0HAa 00BEMHBIX OTHOIIEHUHA Ta30B

dusnyeckue U XUMUYECKUE
CBOMCTBA BOJBI

Cocras ocuoBauuii. [loustue 00
HHIUKATOpAX

Bopa xak pacTBopHUTENb.
HacpllieHHbIE 1 HEHACBIILIEHHBIE
pacTtBOpbl. MaccoBas 10715 BEIeCTBa
B PacTBOpE

[Ipaktuueckas pabora Ne 5 o Teme
«IIpuroroBiieHHEe pacTBOPOB C
ONpeenEHHON MacCOBOM 10JIEH
pPacTBOPEHHOIO BEILECTBA

KonTponbHas padora Ne2 o teme
«Kucnopoa. Bogopoa. Boga»

0.5

15.12.2023

22.12.2023

22.12.2023

29.12.2023

29.12.2023

12.01.2024

12.01.2024

19.01.2024

19.01.2024

26.01.2024

Bbub6morexa IIOK
https://m.edsoo.ru/ff0d4dd0

bu6moreka [JOK
https://m.edsoo.ru/ff0d4f42

bu6moreka [JOK
https://m.edsoo.ru/ff0d542e

but6mmoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6moreka IIOK
https://m.edsoo.ru/ff0d5708

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

bu6moreka [JOK
https://m.edsoo.ru/ff0d59e2

bu6moreka [JOK
https://m.edsoo.ru/ff0d5b40

bu6moreka IIOK
https://m.edsoo.ru/ff0d5eba

bubmmoreka [IOK
https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
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
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41

42

43

44

45

46

47

48

49

50

Oxkcuppl: cocTaB, KJIacCH(pUKALUS,
HOMEHKJIaTypa

[TonyueHnne u XuMHUYECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHJIOB

OcHOBaHHUS: COCTaB, KJIacCU(DUKALINS,
HOMEHKJIATypa

[Tonyuenue u XumMru4ecKre CBOMCTBA
OCHOBaHUH

Kucnotsl: coctas, kinaccupukanus,
HOMEHKJIaTypa

HonyquI/Ie 1 XUMHYECKHE CBOMCTBA
KHCIOT

Counu (cpenHue): HOMEHKIIATYPA,
CIIOCOOBI MOJYUYCHUA, XUMUYCCKUEC
CBOICTBA

ITpakTueckas padota Ne 6. Permenune
HKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
COETUHEHUN

['enernaeckas CBSI3b MEXKIY
KJIACCAaMU HEOPraHUYECKUX
COCIMHCHHI

O0001IeHNE U CUCTEMAaTH3aLH
3HAaHUH

Kontponbenas pabora Ne3 o teme
"OCHOBHBIE KJIaCChl HEOPTraHMYECKUX
coeTMHeHMI"

26.01.2024

02.02.2024

02.02.2024

09.02.2024

09.02.2024

16.02.2024

16.02.2024

01.03.2024

01.03.2024

15.03.2024

15.03.2024

Bbub6morexa IIOK
https://m.edsoo.ru/ff0d664e

bu6moreka [JOK
https://m.edsoo.ru/ff0d664e

bu6moreka [JOK
https://m.edsoo.ru/ff0d67ca

but6moreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6moreka IIOK
https://m.edsoo.ru/ff0dfee2

but6mmoreka [JOK
https://m.edsoo.ru/ff0dfee2

bub6morexa IIOK
https://m.edsoo.ru/00ad9474

bu6moreka [JOK
https://m.edsoo.ru/00ad9b7c

but6moreka [JOK
https://m.edso0.ru/00ad9a50

but6moreka [JOK
https://m.edsoo.ru/00ad9ch2

bu6moreka IIOK
https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d664e
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/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

o1

52

53

54

55

56

57

58

59

60

[TepBbie MONBITKN KJIaCCUPUKAUN
XUMHUYECKUX 3JIEMeHTOB. IloHATHE O
IPYIIIAaX CXOAHBIX AJIEMEHTOB

Ileprnoanueckuii 3aK0H U
Ilepnonnueckas cucrema
XUMHUYECKUX 3JIeMeHTOB /I. U.
MenneneeBa

Ilepnoabl, rpymIbl, TOArPYIIIIBI

Ctpoenue atoMoB. CocTaB aTOMHBIX
siaep. MI3oTonsl

CtpoeHue 3JeKTPOHHBIX 000JI04€eK
aTOMOB 3J1eMeHTOB llepuoanyeckon
cuctemsl [. . Menneneena

XapakTeprucTUKa XUMUYECKOTO
AJIEMEHTA 110 €ro IMOJIOKEHHUIO B
[Tepuonuueckoii cucreme /. 1.
MenneneeBa

3nauenue [lepuoanueckoro 3akoHa
JUTSL pa3BUTHUS HAYKU U TIpakTuku. /.
N. MenneneeB — y4€Hblii, e1aror 1
rpaXKJIaHuH
DJIEKTPOOTPHUIIATEIIBHOCTH ATOMOB
XUMHUYECKUX 3JIEMEHTOB

Honnas xuMudeckas CBs3b

KoBanentnas noJipHasa XuMHYCCKast
CBA3b

22.03.2024

22.03.2024

05.04.2024

05.04.2024

12.04.2024

12.04.2024

19.04.2024

19.04.2024

26.04.2024

26.04.2024

bub6moreka IIOK
https://m.edsoo.ru/00ad9ffa

but6mmoreka [JOK
https://m.edsoo.ru/00ada52¢

bu6moreka IIOK
https://m.edsoo.ru/00ada52c

but6mmoreka [JOK
https://m.edsoo.ru/00ada342

Bbub6morexa IIOK
https://m.edsoo.ru/00ada6ébc

bu6moreka [JOK
https://m.edsoo.ru/00ada824

but6moreka [JOK
https://m.edsoo.ru/00ada96e

but6mmoreka [JOK
https://m.edsoo.ru/00adaab8

Bbub6morexa IIOK
https://m.edsoo.ru/00adac34

but6moreka [JOK
https://m.edsoo.ru/00adaab8



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
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

61

62

63

64

65

66

67

68

KoBanenTHas HenonspHas
XUMHUYECKas CBS3b

Crernedp OKUCIIEHUS

OKHCIUTENbHO-BOCCTAHOBUTEIbHbBIE
peakuuu

OKUCIINTEIN U BOCCTaH OBUTEIHN

KontposnbHas pabora Ned o teme
«CtpoeHune aTtoma. XUMHU4eCKas
CBSI3b)»

PesepBHbIii ypok. O0o01IeHue U
cucTeMaTu3anusa 3HaHuu
PesepBubiii ypok. O6001IeHNE 1

cHUCTeMaTH3aln 3HAHUI

PesepBHbIii ypok. O0o0meHue u
cucTeMaTu3alus 3HaHuU

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

5.5

10.05.2024

10.05.2024

17.05.2024

17.05.2024

24.05.2024

24.05.2024

31.05.2024

31.05.2024

Bbub6morexa IIOK
https://m.edsoo.ru/00adaab9

bu6moreka [JOK
https://m.edsoo.ru/00adae28
but6moreka [JOK
https://m.edsoo.ru/00adb076

bu6moreka [JOK
https://m.edso0.ru/00adb076

bu6moreka [IOK
https://m.edso0.ru/00adb486

but6mmoreka [JOK
https://m.edsoo.ru/00adb33c

Bbub6morexa IIOK
https://m.edsoo.ru/00ad9ch2

bu6moreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

N I'CTCPOrCHHBIX PCAKIHAX

KoanuectBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabnsie Ilpakrnueckue
n/n Bcero H3Yy4YCHUA oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Ieprognyeckuil 3aKoH.
Ilepuonnueckas cucrema 1 bu6motexa [IOK
XUMHYECKUX 31eMeHToB []. N. 01.09.2023  https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUHU
CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmorexa [IOK
. 01.09.2023  https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPHOIOB
Knaccudukanus 1 HOMEHKIIATypa 1 bubmmoreka [IOK
HEOPraHWYECKUX BEIIECTB 08.09.2023  https://m.edsoo.ru/00adb7e2
Bunel xuMudueckoi CBSI3U U THUIIBI 1 but6moreka [JOK
KPUCTAINIMYECKUX PEIIETOK 08.09.2023  https://m.edsoo.ru/00adbact
Kontponpnas padora Nel mo treme
«IToBTOpEHUE U YrayOIcHNE 1 1
3HaHUH OCHOBHBIX pa3JIeJIOB Kypca 15.09.2023
8 Kkimacca»
Knaccuukanus XuMmu4aeckux

€aKIMH MO pa3IMYHbIM 1 bubmorexa [IOK
peardt P 15.09.2023  https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsiTe 0 CKOPOCTU XMMUUYECKOU

eakuuu. [IoHATHE O TOMOTr€HHBIX 1 bubmmorexa [JOK
PCAKLIHH. 22.09.2023  https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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11

12

13

14

15

16

17

TTonsTHE O XUMHUYECKOM
paBHOBecuU. DaKTOPHI, BIUSIOIINE
Ha CKOPOCTb XUMHUYECKOWU peaki[uu
M TIOJIOKCHUE XUMHUYECKOT O
paBHOBECHS

OKUCIUTETHLHO-
BOCCTaHOBUTEIIHHBIC PEAKITUU

Teopus 3NEKTPOIUTHIECKOI
muccoranuu. CHIbLHEIE U caa0bie
AIEKTPOIUTHI

HonHble ypaBHEHUS peaKInid

XUMHYECKHE CBOMCTBA KUCIOT U
OCHOBAHMI B CBETE MPEACTABICHUN
00 DJIEKTPOTUTHIECCKOM

JIFICCOLIM AN

XuUMHYECKHE CBOMCTBA COJICH B
CBETE MPENICTABJICHHH 00
BIEKTPOIUTUYECKON T CCOLIMAIUN

[Tonarue o rugponnse conei

O0001Ie e U cCUCTEMAaTH3aLH
3HAHUHU

[IpakTueckas pabora Ne 1.
«Pemenne SKCIIEPUMCHTAJIbHBIX
3amau»

Kontponbsnas pabora Ne2 mo teme
«ONEeKTPOJIUTHYECKas

0.5

22.09.2023

29.09.2023

29.09.2023

06.10.2023

06.10.2023

13.10.2023

13.10.2023

20.10.2023

20.10.2023

27.10.2023

bub6morexa IIOK
https://m.edsoo.ru/00adc28¢c

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

bu6moreka [IOK
https://m.edsoo.ru/00adcd68

bu6moreka [JOK
https://m.edsoo.ru/00add448

Bbub6morexa IIOK
https://m.edsoo.ru/00add5d8

bu6moreka [JOK
https://m.edsoo.ru/00add8b2

but6moreka [JOK
https://m.edsoo.ru/00add9d4

but6moreka [JOK
https://m.edsoo.ru/00addd12

Bbub6morexa IIOK
https://m.edsoo.ru/00addbfa

but6moreka [JOK
https://m.edsoo.ru/00addecO



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

19

20

21

22

23

24

25

26

UCCOLIMaU. XUMAYECKUE
peaKkiuu B pacTBOpax»

OO6mas xapakTeprucTuKa
rajoreHoB. X¥MHYECKHE CBOMCTBA
Ha IpuUMepe Xjiopa

XnopoBonopo. CossiHast KUCIIOTAa,
XUMHUYCCKHUEC CBOﬁCTBa, HO.Hy‘-IeHI/IC,
IIpAUMEHEHUE

[Ipaktryeckas padota Ne 2 o Teme
«lTony4yenre constHONW KUCHOTHI,
HU3y4YECHUE €€ CBOKWCTB

Brruucnenuns no ypaBHeHUAM
XUMUYECKUX PEAKLIHM, €CIU OJUH
W3 PEareHToB JiaH B U30BITKE

OO0mras XxapakTeprcTHKa JIEMEHTOB
VIA-rpynmnsl

AnnoTponHbie MOAU(PUKAIIUU
cepbl. Haxoxnenue cepol 1 €€
COEIMHEHUI B IPUPOJE.
XUMHYECKHE CBOUCTBA CEPBI
CepoBonopofi, CTpoeHue,
(buznyecKue 1 XUMHUIECKH e
CBOMCTBA

Oxkcuppl cepbl. CepHast KHCIIOTA,
¢buznyecKkue U XUMHUYECKHE

CBOWCTBA, IPUMEHEHHUE

XUMHUYECKUE PEAKLIMH, JIEKAIINE B
OCHOBE MPOMBITIUIEHHOTO CIToco0a

27.10.2023

10.11.2023

10.11.2023

17.11.2023

17.11.2023

24.11.2023

24.11.2023

01.12.2023

01.12.2023

bu6moreka [JOK
https://m.edsoo.ru/00addfe2

bu6moreka [JOK
https://m.edsoo.ru/00ade104

but6moreka [JOK
https://m.edsoo.ru/00ade348

Bbub6morexa IIOK
https://m.edso0.ru/00ade488

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

but6moreka [JOK
https://m.edsoo.ru/00ade64a

but6moreka [JOK
https://m.edsoo.ru/00ade802

Bbub6morexa IIOK
https://m.edso0.ru/00adea28

but6moreka [JOK
https://m.edsoo.ru/00adec8a



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
https://m.edsoo.ru/00adec8a

ITOJIY4E€HHS CEPHON KHUCIIOTHI.

XUMHUECKOE 3arps3HeHne

OKpY’KarOIIEN Cpebl

COEAMHEHMSIMU CEPBI

Beraucnenne MmaccoBoi g0 but6mmoreka [JOK
BBIXOJIa IPOAYKTA PEAKIIUU 08.12.2023  https://m.edsoo.ru/00adec8a

OOm1as xapakTEepUCTUKA IIEMEHTOB

VA-rpynnel. Asor,
bu6moreka [IOK

1
PACHPOCTPAHCHHE B IPUPOS, 08.12.2023  https://m.edsoo.ru/00adeeab

(1)I/I3I/I‘I€CKI/IG U XUMHYCCKHUC
CBOIiCTBa

AmMHUaK, ero GuU3nIecKue u
bubmmoreka [IOK

i 1
XHMUHACCIHE CBOMCTRA, TOAYHCHIC 15.12.2023  https://m.edsoo.ru/00adf004

U IIPUMCHCHHC

[Ipaktueckas padorta Ne 3 mo teme
bu6moreka [JOK

Wi 1 1
(LIOIYHCHIE aMMHIAKA, H3YECHHC 15.12.2023  https://m.eds00.ru/00adf180

€ro CBOWCTBY

A3zoTHas KUCIoTa, e€ PUu3nIecKue 1 bu6moreka [JOK
1 XUMHYECKHE CBOMCTBA 22.12.2023  https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aAMMOHUS B Ka4€CTBE MHHEPATBHBIX
ynoOpenuil. Xumuueckoe 1 bubamorexa LIOK
. 22.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYXKAIOIICH CpeIbl
COCAMHCHHSIMH a30Ta
Dochop. Oxena pocthopa (V) u
(dbocdopHas kuciaora, GU3HIECcKre 1 bu6morexa [IOK

M XUMHYECKHE CBOMCTBA, 29.12.2023  https://m.edsoo.ru/00adf68a
MONTyYeHH e



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
https://m.edsoo.ru/00adf68a
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38
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Hcnonbs3zoBanue ¢pocdaros B
KauecTBe MUHEPAIIbHBIX
yno0peHuii. 3arpsi3HeHne
MIPUPOIHOM cpenbl pochaTtamu
Yraepon, pacnpocTpaHeHUE B
npupoje, GU3NISCKue u
XHUMHYECKUE CBOWCTBA

Oxcuapl yriaepona, ux Gu3ndeckue
U XMMHYECKHE CBOMCTBA.
DKOJIOruuecKre NpodIeMsl,
CBSI3aHHBIE C OKCUJIOM YIJjepojia

(V)
YrospHas KUCJIOTA U €€ COJIN

[Ipaktueckas paborta Ne 4 mo Teme
"[lonyuyeHue yriaekuciaoro rasa.
KauecTBeHHas peakius Ha
KkapOoHaT-uoH"

HepBOHaanBHHC MMOHATHS 00
OpPraHUYCCKUX BCIICCTBAX KaK O
COCIMHCHUAX YIJICpOda

Kpemnuii u ero coennHeHust

[TpakTtyeckas padota Ne 5.
Pelenue skcriepuMeHTaNIbHbIX
3a11a4 110 TeMe «BakHenmme
HEMETaJUIbl U KX COEIMHEHUS

29.12.2023

12.01.2024

12.01.2024

19.01.2024

19.01.2024

26.01.2024

26.01.2024

02.02.2024

Bbu6morexa IIOK
https://m.edsoo.ru/00adfc20

but6moreka [JOK
https://m.edsoo.ru/00adfd9c

bu6moreka [IOK
https://m.edsoo.ru/00adfebe

bubmmoreka [IOK
https://m.edso0.ru/00ae006¢c

but6moreka [JOK
https://m.edso00.ru/00ae027¢

bu6moreka [JOK
https://m.edsoo.ru/00ae054¢

bu6moreka IIOK
https://m.edso0.ru/00ae080a

bubmmoreka [IOK
https://m.edsoo.ru/00ae0bf2



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
https://m.edsoo.ru/00ae0bf2

42

43

44

45

46

47

48

49

50

Kontponbnas pabora Ne3 mo reme
«Ba)xHen1me HeMeTaJJIbI U X
COEIUHEHUDY

OO6m1ast XxapakTeprCTHKa
XUMUYECKUX IJIEMEHTOB —
MeTasuloB. MeTtamueckast CBs3b U
METaJUTMYECKasi KPUCTAITNY eCKast
pemérka. duznueckrue CBOMCTBA
METAJIOB

XUMHUYECKHE CBOMCTBA METAJLJIOB.
DJIEKTPOXUMHUYECKUN P
HaIpsSHKECHUN METaJlIoB

OO61me criocoObl MOTydeHUS
MetaanoB. CraaBel. Beraucinenus
10 YPABHEHUSAM XMMHYECKHX
pEaKIuid, €M OJIUH U3 pearcHTOB
COZICPXKUT MPUMECH

[TonsiTHE O KOPPO3UHU METAIIOB

[llenouHbIEe METAIIBI

OKCI/IHBI U TUAPOKCHUABI HATPUSA U
KaJis

IllenouHO3€MENBHBIE METAIIIBI —
KaJIbIUH 1 MarHui

Bakuelimue coequHeHns KaabIllusg

02.02.2024

09.02.2024

09.02.2024

16.02.2024

16.02.2024

01.03.2024

01.03.2024

15.03.2024

15.03.2024

bub6moreka IIOK
https://m.edso0.ru/00ae0el8

bu6moreka [JOK
https://m.edso0.ru/00ae103e

bu6moreka [IOK
https://m.edso0.ru/00ae1156

bubmumoreka [IOK
https://m.edsoo.ru/00ael1156

bu6moreka [JOK
https://m.edso00.ru/00ael278

but6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

bu6moreka IIOK
https://m.edso0.ru/00ael4b2

but6moreka [JOK
https://m.edsoo.ru/00ael5e8

Bbub6morexa IIOK
https://m.edsoo.ru/00ael5e8



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
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

51

52

53

54

55

56

57

58

59

60

O0001IIEHNE ¥ CUCTEMATH3AIASA
3HaHUHU

JKEcTKOoCTh BOIBI U CIOCOOBI €8
yCTpaHCHHUS

[Ipaktuueckas pabota Ne 6 o Teme
"YKE&cTKOCTb BOJBI U METOJIBI €€
ycTpaHeHus"

AnMroMUHAN

AmM@doTepHbIe CBOWCTBA OKCHIA H
TUJPOKCUIA

Kenezo

OKCI/II[I)I, THAPOKCUABI U COJIN
xenesza (II) u xenesa (I1I)

O000111eHNE U CUCTEMATA3ALHS
3HAHUU

[IpakTueckas paborta No 7.
Pemenue sxcriepuMeHTaIbHBIX
3a7a4 0o TeMe «BakHeilmue
METAJIJIbl K MUX COSAUHCHHUS)

Beruucnenus o ypaBHEHUSIM
XUMUYECKUX PEAKIUN, €CITU OAUH
U3 PEarcHTOB JiaH B U30BITKE UITH
COJIEPKUT MPUMECH. Bruncienus
MaccOBOM JI0JIA BbIXO/a MIPOAYKTa
peakuu

0.5

22.03.2024

22.03.2024

29.03.2024

29.03.2024

12.04.2024

12.04.2024

19.04.2024

19.04.2024

26.04.2024

26.04.2024

bu6moreka [JOK
https://m.edsoo.ru/00ae1886

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

but6moreka [JOK
https://m.edsoo.ru/00aelc64

bu6moreka IIOK
https://m.edsoo.ru/00aelc64

but6mmoreka [JOK
https://m.edsoo.ru/00ae1d86

Bbub6morexa IIOK
https://m.edsoo.ru/00ae35e6

bu6moreka [JOK
https://m.edsoo.ru/00ae3de8

but6moreka [JOK
https://m.edsoo.ru/00ael1750



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

61

62

63

64

65

66

67

68

O0001IIEHNE ¥ CUCTEMATH3AIASA
3HaHUHU

Kontponbehas pabora Ned o teme

«BaxHeinme MeTaIbl U UX
COEIUHEHUD)

BemectBa u Matepuaisl B
IMOBCETHEBHOM KU3HU YEJIOBEKA
XUMHYECKOe 3arpsi3HeHNe
OKpY’KaroIeil cpesl

Ponp xuMuu B pemenun
9KOJIOTMYECKUX MTPOOIIeM
PesepBHbIii ypok. O6001ICHHE 1
cucTeMaTu3anysa 3HaHUuU
PesepBHbIii ypok. O60061IeHNE

cUCTEMAaTHU3alMA 3HAHUN

Pe3epBHblii ypok. O0001IeHNE U
cUcTeMaTHh3aIus 3HaHUM

OBUIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

03.05.2024

03.05.2024

17.05.2024

17.05.2024

24.05.2024

24.05.2024

31.05.2024

31.05.2024

bu6moreka [JOK
https://m.edsoo.ru/00ae3f50

but6moreka [JOK
https://m.edsoo.ru/00ae4270

bu6moreka IIOK
https://m.edsoo.ru/00ae4270

but6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a

Bbub6morexa IIOK
https://m.edsoo.ru/00adb33c

bu6moreka [JOK
https://m.edsoo.ru/00ad9cbh2



https://m.edsoo.ru/00ae3f50
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-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xummus, 8 kiacc/ 'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»

» Xumus, 9 kiacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnaakos C.A.,
AknronepHoe ob1miectBo «M3narenscTBo «lIpocBemienney»

» Xumus, 8 kinacc/ Pyasutuc I'.E., ®enpaman @.I'., AknrionepHoe 00111eCcTBO
«M3narensctBO «IIpocBenieHues

tabmuubl: [lepuoanueckas cucreMa xumuyeckux 3seMenToB J1.1.Menzerneesa,

Ta0JIMIIa PACTBOPUMOCTH, JJIEKTPOXUMHUYECKUHN Psii HAPSYKEHUS METANIOB

METOJUYECKHUE MATEPUAJIBI U151 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peamuzanus-Tpedosannii-OI"OC-ocHOBHOT0-00111er0-00pa30BaHMsl. -

Mertoauueckoe-nocodue-ais-yaurens.pdf

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://educont.ru/?utm_source=eljurhttps://edu.skysmart.ru/https://resh.edu.ru/htt

ps://uchi.ru/https://www.yaklass.ru/






