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INOACHUTEJIbBHASA 3AIIMCKA

[IporpammMa TO XWMHM Ha YypPOBHE OCHOBHOTO 00mero oOpa3oBaHUs
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O O0IIET0 00pa30BaHMUsl, MPECTABIECHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (peepalibHOM pabouei MporpaMMbl BOCIUTaHUS
U ¢ y4€TOM KOHIICTIIIMHM TIPENoJlaBaHusl y4eOHOTro TmpeaMera «XUMHs» B
oOpa3oBaTeNbHbIX opranu3zanusix Poccuiickoit @eneparui.

[Iporpamma mo xuMuu Aa€T TPENCTABICHHWE O TIEJAX, OOIIEH CTpaTeTuu
0o0yueHHUsl, BOCIUTAHMS W Pa3BUTUS OOYYaIOIMUXCS CPEACTBAMU Y4eOHOTO
npeamerTa, yCTaHaBIMBAaET  00s3aTelbHOE peIMETHOE coJiepKaHue,
IpEeLyCMaTpUBaeT pACIPENEICHUE €ro Io KilaccaM M CTPYKTYpUPOBAHHUE IO
pazienaM MU TE€MaM MPOrpaMMbl MO XUMHUHU, OMNPENENSIeT KOJIUYECTBEHHBIE H
Ka4ueCTBECHHBIC XapaKTePUCTUKHU COJIepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXMPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBfI3€i, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OO0y4alomuxcs, OMNpeAeiseT BO3MOXHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTEIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakKe TPeOOBaHMM K
pe3ysibTatam 00y4YeHHs] XUMUM Ha YPOBHE II€JIeH M3yUeHHUsl TIpeMeTa 1 OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JIEATEILHOCTH OOYYalomerocss Mo OCBOCHUIO
y4e0HOTO CO/IepKAHUSI.

3HaHWE XWMHUH CIY)XUT OCHOBOW i1 (OPMHPOBAHUS MHUPOBO33PEHUS
oOyyJarouierocs, €ro mnpeacTaBICHUN O MaTEpPUAIIbHOM €IUWHCTBE MHPA, BAKHYIO
poJib UrparoT (GopMHUpPyEMble XMMHEH MpPENCTaBICHHUS O B3aMMOIPEBPALICHUSX
PHEPTrUUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€3011aCHOCTH, MPOOJIEM 3/IpaBOOXPAHEHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEM Uil  CaMOpa3BUTUS U
dbopMHUpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011l U (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMHUPOBAHUE MBIINUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaroumxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  y4yeOHOH  JesTeNbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIIEOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B PO ECCUOHATBHON ASITEIbHOCTH;

3HAKOMHUT CO CHENMU(GUKON HAYIHOTO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI
LEJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YYaroLuXCsl;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHMSAM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE
00pa3oBaHUE 00yYAIOIITUXCS.

JlanHble HampaBlieHUs B OOyUYE€HHWH XUMHUU OOECIIEUMBAIOTCS CHEIH(PUKOIM
colepxkaHus y4eOHOro  TpeaMeTa, KOTOPBIA  SIBISETCS  MENarorHu4ecKd
aJlalTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKM XMMHUU Ha ONpPE/IeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIETro 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONTUMUCS CHCTEMbI TMEPBOHAYAIBHBIX TMOHATANW XWMHH, OCHOB
HEOPTraHUYECKOM XHUMHUU U HEKOTOPBIX OTJEIbHBIX 3HAUYMMBIX TMOHSTUN
OPraHNYECKON XUMUMU.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ mzydeHuto. ColiepaHU€ CKJIQJbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMHYECKOU
peakuuu. OO0e AT CUCTEMBbl CTPYKTYPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3axkona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpelncTaBieHUd 00 BIEKTPOJUTUYECKOM JHUCCOLMAllMM BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKH
MOJIYYCHHBIX U OCMBICJICHHBIX (JAKTOB, Pa3BUBAIOTCS MOCIIEI0BATEIHLHO OT OJTHOTO
YPOBHSI K IPyrOMY, BBITIOJTHSSI (PYHKITUU OOBSICHEHUS ¥ POTHO3UPOBAHUS CBOWCTB,
CTPOEHUS U BO3MOYKHOCTEW MPAKTUYECKOTO MTPUMEHEHUS U MOJYUEHUSI N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOUIEHHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yyeHHne XUMUU NPOUCXOAUT C IMPUBJICUYCHUEM 3HAHUU M3
paHee U3YyYECHHBIX y4EOHBIX NpeameToB: «Okpyxawimui mupy, «buomgorus. 5—7
KJIacchDy U «Pu3nKa. 7 Kiaacey.

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHWE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTU COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPHBI. 3a7a4a
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUNA —
BaOKHEUITUX (PaKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIOKEHUM, JOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, S3bIka HAyKH, B MPUOOIICHUH K



HAayYHbIM METOJaM TO3HAHUS MPU U3YYEHUH BELIECTB U XUMHUYECKUX PEaKIUi, B
(GbopMHUpPOBAaHUY U PA3BUTUU MO3HABATEIBHBIX YMEHHUI U X TPUMEHEHUU B yUeOHO-
MO03HABATEJIbHON M y4eOHO-UCCIIEeI0BATEIbCKON EATeTbHOCTH, OCBOCHUU MPABUII
0e30macHOro OOpaIIeHus ¢ BeeCTBaMH B TIOBCETHEBHOM JKU3HHU.

[Tpu u3yyeHun XMMHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI Ba)KHOE
3Ha4YE€HHE MPUOOPEIH TaKUE 1ENH, KaK:

— (dopmMupoBaHWEe WHTEIUICKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yyJaroumxcsi K CaMOCTOSATENbHON I103HABATENbHOW JIESITEIbHOCTH, HAay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIONMIUX MTPUOOPETEHHIO 00yYarOIIUMUCS
OmbITa Pa3HOOOPa3HOM JAESITENbHOCTH, MO3HAHUSI M CAMOIIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), UMEIOMNUX YHUBEPCAIbHOE 3HAYCHHE IS
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— ((dopmupoBanue oOmel (QYHKIIMOHATIBHOW © €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATh U OICHUBATH SIBIICHUS
OKPY’KAaIOIIET0 MHPA, WCIOJB3Yysl 3HAHWUS WM OMBIT, MOJTYYEHHBIC TPU HU3YyUYECHUU
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIeM B MMOBCEIHEBHOM KU3HU U TPYA0BOU
NEesATEIbHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHI,
NOHUMAaHUSl LEHHOCTH XUMUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTHYECKU
1[€JIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IEJSIX
COXPAHEHMS CBOETO 370POBbs U OKPYKAIOLIEH IPUPOJTHOU CPEJIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUETOBEYECKUX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOdUIIsS M HANpPaBIEHHOCTU AATBHEHIIIETO
oOyJeHwus.

OO111e€e Ynco 4acoB, OTBEIEHHBIX JJI U3YYEHHS] XUMUHU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus, coctaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 4yacoB (2 yaca B HEACIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyabHbIEe XMMHYECKHE TOHATHSA

[Ipeamer xumun. Posib XUMUM B KU3HU YeJOBEKa. XUMHS B CHCTEME HayK.
Tena u BemecTBa. PU3WYECKHE CBOWMCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeToAax mo3HaHMS B XUMHUHU. UHCThIE BElIECTBA U CMECH.
CriocoObI pa3esieHusi CMECei.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE 37eMEHTbl. CHMBOJBI XHMUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aToMHast Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBast 10J11 XUMHYECKOTO JIEMEHTA B COCAMHEHHH.

KonuuectBo BemectBa. Moabs. MosipHas Macca. B3auMocBsI3b KOJTMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eIuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMUYECKUX COCTUHEHUHN.

duznueckre U XUMUYECKUE SBJICHUS. XUMUYECKasi peaklus U e€ MpU3HaAKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHE ypaBHeHMs. Knaccudpukanus
XUMHUUYECKUX PEeaKlni (COeTMHEHUS, PA3I0KEHUs, 3aMEIeHNs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYIOMW, MpaBuiIaMu paboThl B JabopaTtopuu u
npuéMaMu oOpalieHus ¢ J1abopaTOPHBIM O00OPYTOBAaHUEM, U3yUECHUE U OMHCAHUE
¢uznyecKux CBOMCTB OOpa3lOB HEOPraHWYECKUX BEIIECTB, HaONIOIECHUE
busnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCJIOTOMN) SBICHUM, HAOIIOICHHUE U
OMMCAaHHE MPU3HAKOB MPOTEKAaHUs XUMHUYECKUX pEaKIHil (pa3ioxeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapuisi, paziioKeHHe TUAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoOJICHCTBHUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB pa3eieHHs] CMECEd: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbIMIapMBaHue, AUCTWUIALKA, XpoMaTtorpadus, MpoBeIeHUE OYMCTKH MOBAPEHHON
comu, HaOJMIOJEHHME U  ONUCaHHE  pe3yJNbTaTOB  NPOBEICHUS  OIbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPaHEHHWS MAcChl, CO3JAaHME MOJENEH MOJEKYI
(IIapOCTEePKHEBBIX ).

Bakueiye npeacTaBUTE M HEOPrAaHNYECKHX BELECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — sneMeHT U mpocrtoe
BemecTBo. HaxoxxnaeHwe kuciaopojga B Hpupone, (PU3MUYECKHe U XUMHYECKHE
cBoicTtBa (peakuuu ropenus). Oxcupapl. [lpumenenue kwuciopoga. CrocoObl
NOJIy4eHHUs] Kuciopoja B JjabopaTopum U mpombliluieHHOCTH. Kpyrosopor
Kucaoposa B mpupojie. O30H — auI0TpoIHas MOAU(pUKALINS KHCIOPO/a.



TemnoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHue
BO3JlyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHne 030HOBOTO CIOS.

Bonopon — anemeHT u ipoctoe BemecTBo. Haxoxaenue Bogopoaa B npupoze,
bu3NYecKue 1 XUMUYECKHIE CBOMCTBA, MPUMEHEHHUE, CTOCOORI ToTydeHust. Kucmotsl
U COJIH.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBOpsI.
Hacelennsle M HEHACBIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PaCTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpOB B Ipuposie U B KU3HU 4desioBeka. KpyroBopor BoabI B IIPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusnmyeckue M XUMHUYECKUE
cBOMcTBa OKCHUIOB. [lomydyeHune okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHHW: IIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. Homenknarypa ocHoBaHuii. PU3NMYECKHME U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[lonyuyeHne KHUCIIOT.

Conu. HomeHnkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOPOAa, HAOIIOACHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBHUS BO3HUKHOBEHUS U
peKpalieHus ropeHus (rmoxapa), 03HaKoMJIEHHE ¢ 00pa3aMu OKCHJIOB U ONTMCAHUE
UX CBOWCTB, IMOJYy4Y€HUE, COOMpaHUE, paAClO3HABaHUE M HU3YyYEHHUE CBOMCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcugoM meau (II) (BozmoxxkHO
UCIIOJIb30BaHUE BUI€OMATEpUaoB), HAOII0AeHHE 00Pa3I[0OB BEIIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pACTBOPEHHsS BEIIECTB C PA3IHMYHON
PAacCTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJICH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJBI C METaNIaMU (HAaTpHEM H
KaJIblliEM) (BO3MOXKHO MCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3ioB HEOPraHUYECKHUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHIE U3MEHEHUS
OKpAaCKU MHANKATOPOB B pACTBOPAX KUCIIOT U LIEJIOYEH, N3yUYEHHE B3aUMOICUCTBUS



okcuga menu (II) ¢ pactBopom cepHOM KHUCIOTHI, KUCJIOT ¢ METAJJIaMH, peaklui
HEWTpaau3aluy, NOJYyYEHUE HEPACTBOPHMBIX OCHOBAHMI, BBITECHEHHE OJHOTO
MeTaJljla IpYyTruM U3 pacTBOpPA COJIM, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«Baxxuelmme Ki1acchl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KIAcCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [lonsTue o
IPYINIax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE W IIEJTOYHO3EMENIbHBIE METAJLIbI,
raJIOTeHbl, THEPTHBIE Ta3bl). DJIEMEHTbI, KOTOpbIe 00pa3yloT aM(POTEpPHBIE OKCUIBI
Y TUAPOKCHUJIBI.

[Iepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX dJIEMEHTOB /1.
U. Menneneea. Kopotkonepuoanas u qiuuHHONIEproaHas popmel [lepuonnueckoi
cucrembl xummueckux anemeHtoB JI. WM. Menneneesa. Ilepuoasl u rpynmsl.
DuU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKUX  JJIEMEHTOB
[lepnognueckon cucremsl [[. 1. MengeneeBa. XapakTepUCTHKA XUMHYECKOIO
AJIEMEHTA IO ero nojoxeHutro B llepnonnueckon cucreme /J[. . Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNnaM U MepruoaaM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauueckoil CUCTEMbI XUMUYECKHUX
QJIEMEHTOB Ul pa3BuTUA Hayku W npaktuku. [[. M. MenneneeB — yu€Hbl u
IrPpaXIaHUH.

Xumuueckass cBsizb. KoBasieHTHas (TmoJjisipHass M HEMOJSIpHAasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31€EMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHus.  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJICHHSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
IMAPOKCUIA LHMHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropenue, peakliiy pa3ioKeHUsI, COSUHEHU).

Mescnpeomemmnbnie ceasu

Peanuszanus MeXNpeIMETHBIX CBSI3€d MPU W3YYEHHM XUMHHM B 8 KJlacce
OCYIIECTBIISIETCS. 4Yepe3 HCMHOJIb30BaHME KaK OOIIMX €CTeCTBEHHO--HAYyUHBIX
MOHATUHN, TAK U MOHATHUM, SBISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO11ue ecTeCTBEHHO--HAayUHbIE MMOHATHUS: Hay4YHbIN (PaKT, TUIIOTE3a, TEOPHUS,
3aKOH, AQHaJIMW3, CHHTE3, KiacCU(pUKalus, NEpUOJAUYHOCTb, HAOIOJEHUE,
HKCIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHHUE.

®dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIM]I, U30TOIIbI,
panvoOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsii, BEIIECTBO, TEIO0, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PU3MUYECKUE BEJIUYMHBI, EIUHMIIBI
U3MEPEHMSI, KOCMOC, IIIaHEThI, 3BE3/1bl, CONHIIE.

buonorus: ¢orocuntes, qpixanue, 6unocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAb, OJIE3HBIE
MCKOIIa€MBbI€E, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peakuus

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB
XUMHUYECKHX JIEMEHTOB MEPBIX TPEX MEPUOJIOB, KAIMs, KaJbLUI U UX COCAUHEHUN
B COOTBETCTBMM C IIOJIOKEHMEM 3JIEMEHTOB B Ilepuoauueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XWMHUYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XUMUYECKON CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIECTB. XUMHUYECKHUE
CBOMCTBa BEIIECTB, OTHOCSAIIMXCA K Pa3IU4YHbIM KjaccaM HEOPraHWYeCKHX
COEIMHEHMI, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUeCKUX peakiyil Mo pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEAKUUU BEIIECTB, IO TEINIOBOMY 3(PQeKTy, IO
U3MEHEHUIO CTENEHEH OKHCIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[Tonsitue o ckopoctn xummuecko peakuuu. [lonsTue o0 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX M IeTepOTreHHBIX
peakuusix. I[lonstue o karanuze. IloHaTue o XumMuueckoM paBHOBeCUH. PaKTOpHI,
BIUSIOIINE HAa CKOPOCTh XHMHUYECKOW PEAaKUMH M I0JO0KEHUE XUMHUYECKOTO

paBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peakIuu. CocraBneHue  ypaBHEHUH

OKHCITUTEIFHO--BOCCTAHOBUTEIFHBIX ~ PEAKIM C  HCIOJB30BAHHEM  METOAA
3JIEKTPOHHOTO OaiaHca.



Teopus 3AEKTPONUTHIECKON TUCCOUUALMU. DIEKTPOJUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHu4ecKon cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu moHHoro ooMeHa. Y ciaoBUs MPOTEKaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAalIEHHbIE HOHHBbIE YypaBHEHHsA peakuuid. CBoiicTBa KHCIOT,
OCHOBaHMM U COJIEH B CBETE MPECTABICHUIN 00 AIEKTPOJTUTUICCKON JUCCOITUALIUH.
KauecTBeHHbIE peakiuu Ha MOHBI. [loHsATHE O THApONIN3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEeaKIuu OT
BO3JICUCTBHSL  Pa3MYHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPONPOBOAHOCTU
pPacTBOPOB BEUIECTB, MTPOLIECCa JUCCOLMALIMH KHCIIOT, IIEJI0UEH U coseil (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEO0 MAaTEPHUAIOB), IPOBEJCHHUE OIBITOB, HILIIOCTPUPYIOIIHUX
NPU3HAKM TPOTEKAHMS peakuid HMOHHOro oOMeHa (oOpa3oBaHHME OCaIKa,
BbIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIbBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIUN (TOpEeHHe, pPEeaKlud pPa3iIoKEHUs,
COCIIMHEHHs), pACIIO3HABAHUE  HEOPraHWYECKHX  BEIIECTB C  IOMOIIBIO
KaueCTBEHHBIX PEaKLUi Ha MOHBI, PEHICHUE SKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUUYECKHE CBOMCTBA HA PUMEPE XJI0pa (B3aUMOIEHCTBHE
C MeTaJulaMH, HEMeTaUlaMH, IeraodaMu). XjaopoBoaopold. CossiHasg KUCIOTa,
XAMUYECKUE CBOWCTBA, IMOJy4eHHUE, IMpUMEHeHue. JlehncrBue xjgopa W
XJIOPOBOAOPOJa HA OPraHU3M 4YelloBeKa. BaxkHelre XJI0puIbl U UX HAXOKICHHE B
IIPUPOJIE.

OOmast xapakTepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTeneHu okucieHus. CTpoeHne u (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoicTBa cepbl. CepoBOAOpO, CTpoeHHUE, (U3UUYECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnota, pU3NYeCKue U XUMUYECKUE CBOMCTBA (001IME KaK MPEACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMUUYECKUE pPEaKIMM, JeXKallue B OCHOBE
MPOMBIIIJICHHOTO CIOCc00a TMOJy4eHUsI CEpHOM KHUCIOThL. [IpuMeHeHHe cepHoM
kucaoTbl. COJMM CepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha Cyib(haT-HOH.
Haxoxnenue cepbl M €€ COCAMHEHUM B MPUPOAEC. XHUMHUUYECKOE 3arps3HECHHUE
OKPY’KaIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KUCIOTHBIE MOXIH, 3arpsi3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.



OO0mmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpAHEHHE B MPHUPOJIE,
busnyeckue u xumMuueckue cBorctra. KpyroBopor a3ora B npupojie. AMMHAK, €ro
duznyeckrue 1 XMMHUYECKHE CBOMCTBA, OJyyeHue U npuMenenne. Conn aMMOHus,
uX (pU3NYECKUE U XMMHUUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue U XUMHUYECKUE
cBoMicTBa (0OmIME KaK TMPEICTaBUTENS Kjacca KHCIOT W  crheruduueckue).
Hcnonp30BaHne HUTPATOB U COJICH aMMOHHUSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XHWMHYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpellbl COETMHEHUSIMU a30Ta (KHCIOTHBIE
JOXKIM, 3arps3HEHHE BO3ayXa, MOYBbl M BOAOEMOB). docdop, amIoTpOIHBIE
Moaudukauuu docdopa, puznueckre U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopnas kucnora, puznueckne M XUMHYECKUE CBOMCTBA, MOJyYCHUE.
Hcnonp3oBanue hochaTtoB B KauecTBE MUHEPATBLHBIX YAOOPEHUH.

OOmas xapakTepucThka 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTEepPHbIE CTENIEHU OKUCIICHUSA. Y TJIepO/, AJLTIOTPOIHbIE MOAU(PHUKAIIUH,
pacnpocTpaHeHue B Mpupoje, Gu3nueckue 1 XUMUYECKUe CBOMCTBA. AacopOius.
Kpyrosopor yriepona B mnpupoae. Okcuisl yriepoaa, ux (Qusmyeckue u
XUMHYECKHE CBOMCTBa, JIEHCTBME Ha JKUBBIE OPraHU3Mbl, MOJIY4YeHHE U
IpUMEHEHHE. DKOJIOTHYECKUE MpOoOJeMbl, CBSI3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN A(d@ekT. YroapHas
KHCIIOTa U €€ COJM, UX (PU3NYeCKHe W XHMHYECKHE CBOWCTBA, MOJyYEHHUE U
npuMmeHenue. KauecTBenHas peakuuss Ha KapOoHaT-uoHbL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO031CTBE.

[lepBoHayanbHbIEe TOHATHA 00 OPraHMYECKUX BELIECTBAX KaK O COCIUHEHUSIX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTHUJICH, 3TaHOJI, TNIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbie HMCTOYHUKU YIJIEBOJOPOAOB (Yyrojb, MNPUPOAHBIA ra3, He)Tb),
OPOAYKTHI UX mepepaboTku (O€H3MH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BA)KHBIX BEILIECTBAX: XKHUpax, OeNKax, yrieBojgax — U ux
poiid B KM3HM 4eloOBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPTaHUYECKUX COCTUHEHUN.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIy4YEHUE U
npumeHnenue. CoequHeHus KpeMHuUs B ipupoje. O0mue npeactaBieHus 00 OKCuae
kpemuus (IV) u xpemuueBoit kucnore. CHUIMKAThI, UX UCIIOIB30BAHUE B OBITY, B
IPOMBIIIUIEHHOCTU. BaxkHelie cTpouTeNbHbIE MaTepualibl: KepamMHuKa, CTEKJIO,
IEeMEeHT, OeToH, xene300eToH. IIpobiembl 6€30macHOTO  MCIOJIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I0OB HEOPTAHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
IPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB



UX TPOTEKaHMsI, ONBITHI, OTpa)karouiue (QU3NYECKUE M XUMHUYECKHUE CBOWCTBA
rajJJoOr€HOB M HUX COEAMHEHUN (BO3MOYKHO HCIOJIb30BAaHUE BUIEOMATEPHUAIIOB),
03HAaKOMJIEHHUE € 00pa3iamMu XJIOPUI0B (TaJ0reHHU10B), O3HAKOMJIEHUE C 00pa3liaMu
ceppl M €€ COEOUHEHUAMH (BO3MOXHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
HaOJI0/IeHNE Tpolecca O0YTIMBaHMsI caxapa MoJ] ACHCTBUEM KOHLIEHTPUPOBAHHON
CEpPHOM KHUCIIOTHI, U3yYECHUE XUMUUECKUX CBOMCTB pa30aBICHHON CEPHOUN KHUCIOTHI,
IIPOBEJICHUE KAUYECTBEHHON PEaKLMU Ha CyJb(aT-uOH U HAOJIIOJECHUE NIPU3HAKa €€
IpOTEKaHusl, O3HAKOMJIEHHE ¢ (PU3MYECKUMHU CBOICTBamMH a3ota, (ocdopa U UX
coeMHEeHUI (BO3MOXKHO MCIIOIb30BaHUE BUEOMATEPHAIIOB), 00pa3liaMu a30THBIX
U ($ochopHBIX YyI0OpEeHUH, TOyYeHHE, COOMpaHNe, PACIIO3HABAHUE W HM3yUYCHUE
CBOMCTB aMMHakKa, MPOBEJACHUE KAuE€CTBEHHBIX pEaKlIMi Ha WMOH aMMOHUS U
dbochar-uoH W H3yuyEeHHE TPU3HAKOB MX MPOTEKAHUs, B3aUMOJEUCTBUE
KOHLIEHTPUPOBAHHOW A30THOW KHCJOTBI C MEAbK (BO3MOYHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HW3YUYEHHE MOJENEH KPHUCTAUIMYECKUX PEIIETOK aaMmasa,
rpaduta, (QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOPOIIMU PacTBOPEHHBIX
BEILECTB AKTHUBUPOBAHHBIM YTIEM U YCTPOICTBOM MPOTUBOras3a, MOJyYEHHUE,
coOupaHue, paclio3HAaBaHUE M M3YUYEHUE CBOWCTB YIJIEKUCIOTO rasa, MpoBEICHUE
KayeCTBEHHBIX peaKuil Ha KapOOHAT U CUJIMKAT-UOHbI U U3yYeHUE NMPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMEH CUIMKATHOM MPOMBILUIEHHOCTH,
pelIeHre 3KCIEepUMEHTANbHBIX 3a/ady Mo TeMe «BakHelline HeMeTauibl U UX
COEJIUHEHHUS.

MeTtasibl M X COCAUHEHUS

OO01ast XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUH
ux nonoxenus B llepmommyeckor cucreMe XuMUYECKMX dyeMmeHToB /J[. U
MengneneeBa u ctpoeHus atoMoB. CTpoeHune MeTauioB. MeTtamudeckas CBA3b U
METaJUIMYecKass  KpUCTAJUIMYECKass  pelETKa.  JJIEKTPOXMMHUYECKMU Pl
HaNpsDKeHUN MeTayioB. OU3NYecKue U XUMUYECKHe CBOWMCTBa MeTayioB. O01mue
crocoObl moxydeHuss MerawioB. [loHsATHE O KOpPpO3UHM METaJUIOB, OCHOBHBIC
CIOCOOBI 3aIIUTHI X OT Koppo3uu. CriiaBel (CTalb, YyT'YH, TIOPATIOMUHUN, OpOH3a)
Y UX IPUMEHEHHUE B OBITY U IPOMBIIIJIEHHOCTH.

[IleouHble METAJUIBL: MOJOXKEHUE B lleproandyeckon cucteMe XMMHUYECKHX
anementoB /. M. Menneneesa, CTpoeHHE MX aTOMOB, HaxOXKJICHUE B IIPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuUMepe HaTpus M Kanus). OKcuiabl u
TUAPOKCHIBI HAaTpusd W Kanud. [IpuMeHeHne WIeNOYHBIX METAUIOB U HX
COCIMHEHUMN.

[IlenoyHO3eMeNnbHBIE METAJUIBI MarHMM M KaJIbLMW: IIOJIOKEHHE B
[lepnognueckoi cucreme xuMuueckux aineMeHToB []. 1. MeHnneneeBa, ctpoeHue ux
aTOMOB, HaXOXJEHUE B pupoae. Pu3ndeckue U XMMUYECKUE CBOMCTBA MarHus 1



KaJibIusl. BaxkHeiime coeuHeHnst KanbIus (OKCHI, TUIPOKCU/I, COJn). JKECTKOCTD
BOJIbI M CLIOCOOBI €€ yCTpaHEeHUS.

AJtoMUHUN: TIo10keHKE B [leproandeckoil cucteMe XuMHUYECKUX JIEMEHTOB
J. . Menneneesa, cTpoeHue atoMa, HaxoKAeHUE B Ipupone. Pusnmyeckue u
XUMUYECKHE CBOMCTBA aTtOMUHMS. AM(POTEPHBIE CBOMCTBA OKCHAA W THAPOKCH]IA
AJIOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoi cucteMe XUuMHUYECKUX JIEMEHTOB [l.
N. MenneneeBa, CTpO€HHE aroMa, HaxOoXxiaeHue B npupoae. dusznueckue u
XUMHUYECKUE CBOMCTBA xene3a. OKcubl, Tuipokcuibl U conu xenesa (I1) u xenesza
(IIT), ux cocraB, CBOICTBA U MOJTYyYECHHUE.

Xumuyeckuii IKChepumenm:

O3HAKOMJIEHHE ¢ o0paslaMd METaUIOB M CIUIaBOB, HUX (PU3HUYECKUMHU
CBOWMCTBAMH, HU3YYEHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KIbIIUS W HATpus C BOJIOM (BO3MOXKHO HCIIOJb30BAaHHWE BHACOMATEPHAIIOR),
HCCJIEJOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIIECCAa TOPEHHUS XKeEJe3a B KUCIOPOJIE
(BO3BMOXKHO  KCHOJIb30BAaHWE  BHJIEOMATEPHUAIOB), TMPU3HAKOB  IMPOTEKaHUs
KaueCTBEHHBIX PEAaKIMii HA MOHBI: MAarHUs, KalblIMsl, aTFOMUHUS, ITMHKA, xKemne3a (1)
u sxeneza (III), megu (II), HaGnrogeHne W omMcaHWE MPOIIECCOB OKPAIIMBAHUS
MJJaMEHH HWOHAaMU HaTpusl, KaJusl U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClIeJ0BaHUE aM()OTEPHBIX CBOMCTB IUAPOKCHIA ATFOMUHHUS U
THJIPOKCHUA ITMHKA, PEIICHHNE AKCIEPUMEHTAIBHBIX 3aj1a4 Mo TeMe «Baxueiime
METaJUIbl U KX COCTMHEHUS.

XHMHUA M OKpY:KaoUias cpeaa

BemecrBa u Marepuanbl B MOBCEIHEBHOM JKM3HM uelioBeKa. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHYECKUX peakuuil B ObITy. [lepBas momols mnpu
XUMHUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroleld cpenpl (mpenesibHas JOoMyCcTUMast
KOHIIeHTpalus BemecTB, nanee — [1/1K). Ponb xuMun B pelieHrH 3KOJIOTHYECKUX
npoOJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasioB MaTepuajioB (CTEKJIO, CIUIAaBBI METAJUIOB, MOJIMMEPHBIS
MaTepHabl).

Mescnpeomemmnbnie ceasu

Peanuzaiusa MeXnpeaMETHBIX CBA3€W MPU M3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX eCTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U MOHATHH, SIBISIONIUXCS CUCTEMHBIMH ISl OT/IECIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTI'O IIUKJIA.



OOmIrie ecTeCTBEHHO-HAyYHBbIE MOHATHUSA: HAYYHBIH (DakT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukauus, TMEepUOAUYHOCTb, HaOJIIO/EHuE,
OKCIIEPUMEHT, MOJEIMPOBAaHUE, H3MEpPEHHE, MOJelb, SBIECHUE, IaPHUKOBBIH
2 (deKT, TEXHOIOT S, MAaTEPHAITHI.

dusuka: MaTepusi, aTOM, JIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIU, U30TOIIBI,
PalnOaKTUBHOCTb, MOJIeKya, AIIEKTPUUECKUI 3apsiz, POBOTHUKH,
HOJYIIPOBOJHUKHU, JIUAJIEKTPUKH, (OTORJIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHUE BEIIECTBA, I'a3, PACTBOP, PACTBOPUMOCTb, KPUCTALTUIECKAsT
peméTKa, CIUIaBbl, (PM3UYECKUE BEIUYMHBI, CIUHHIIBI W3MEPECHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJTAHETHI, 3BE31TbI, CoIHIIE.

buonorusi: ¢otocunres, apixanue, O6uocdepa, KOCHCTEMA, MHHEpAIbHBIC
yI0OpeHus, MUKPO3JIEMEHThI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, OJIE3HBIE
MICKOTIaeMbI€, TOTUINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
XNUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE PE3yJbTaThl OCBOEHHUS MPOTPAMMbl OCHOBHOTO OOIIEro
00pa3oBaHMsl JOCTUTAIOTCS B XO0J€ OOy4YeHUS] XUMHHM B €JUHCTBE Yy4eOHOU u
BOCIIUTATENBHOUN JIEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUUCKUMU
COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, TPUHSITHIMU B
oOIecTBe mMpaBWJiaMd W HOPMaMH TOBEICHHS M CIIOCOOCTBYIOT MpOIEeccaM
CaMONO3HAHUs1, CAMOPA3BUTHUSA U COITUANTM3AIUU O0YHYarOITUXCS.

JIM4HOCTHBIE  pe3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYy4YaroOIIMXCA
PYKOBOJICTBOBAThCA CHUCTEMONl TO3WTUBHBIX IIEHHOCTHBIX OpPUEHTAUUN W
paclIMpeHue ONbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YUCJIE B YACTH:

1) mnaTpUOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
U HAYyYHOMY HACJEIWI0, TTOHMMAaHHS 3HAYECHUS XUMHUYECKOM HAyKH B KU3HU
COBPEMEHHOTO O0O0IIeCTBa, CIOCOOHOCTH BIAACTh JOCTOBEPHON HMHQOpMaIuen o
MEPEOBbIX JOCTUKEHHUSIX U OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M NpaBUJIaX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCNeOBaTENbCKOM, TBOPUECKOM W  APYTUX  BUAAX
NEeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOW JEATENbHOCTH MpU
BBINIOJIHEHUHU YYEOHbIX, TMO3HABAaTEIbHBIX 3a/1a4, BBIMOJHEHUH XHUMHUYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUN YYCOHBIX TTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHIMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOIIECCE ITON YUEOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATH
CBO€ TMOBEJECHHWE M MOCTYIIKM CBOMX TOBApHUIIEH C NO3ULHMH HPABCTBEHHBIX WU
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYTKOB;

3) HEHHOCTH HAYYHOT 0 O3HAHUSA:

MHUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE M XMUMHUYECKOW pEaKIluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHM M COCTaBIISIIOLIUE
OCHOBY JJII MOHUMAaHUS CYIIHOCTH HAyYHOM KapTUHBI MHUpA, MPEACTaBIEHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSl IPUPOIBI, B3aMMOCBS3SIX YEJIOBEKA C
MIPUPOJHOM CPEJIOU, O POJIM XUMHUH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MO3HABATENbHbIC MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOMUMBIE IS OOBSCHEHWS HAOIIOJAEMBIX IMPOIECCOB W SIBICHHUM,
M03HABATENIbHOM, MH(DOPMAIMOHHOM W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, JOCTYMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYeHHWI0 W TO3HAHUIO, JHO03HATEIHHOCTh, TOTOBHOCTh H
CIOCOOHOCT, K  €aMoOOpa3oBaHWIO, MPOEKTHOM M HCCIIeI0BaTENbCKON
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBICHHOCTH U YpOBHS OOydeHHUs B
JTaJIbHEUIIICM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBb:

OCO3HAHHE IIEHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 370POBBI 00pa3 >KW3HH, OCO3HAHWE MOCIEACTBHHA U
HENPUATHE BPEIHBIX MPUBBIYEK (YMOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHSI),
HEOOXOAMMOCTU COOJIIOJIEHHUS TMpaBui O€30MaCHOCTUM MpuU  OOpalleHUuH ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HHU;

S) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K MPaKTUYECKOMY M3yUYEHUIO Mpodeccuii u Tpyia pa3aIudaHoro poja,
yBO)KEHHE K TPYLy U pe3ybTaTaM TPYAOBOH NEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHUS  TPEAMETHBIX 3HAaHWW 10  XUMHH, OCO3HAaHHBIM  BHIOOD
WH/IMBUIYIBHON TPACKTOPUU MPOJIOJDKEHHUS 00pa30BaHus C yUETOM JTMUYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEMH,
yCIeHOM POo(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTH HEOOXOIUMBIX YMEHH,
TOTOBHOCTB aJaliTUPOBATHCS B MPOPECCHOHATBHON CpPE/IE;

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKH LIENIECO00pa3HOe OTHOLICHHE K MPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emJjie, OCHOBE €€ CyIIeCTBOBAaHUS, MOHHMMAaHUE IIEHHOCTH 30POBOTO U
Oe3omacHOro o6Opasza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
GU3NYECKOMY M TICHXHYECKOMY 3JI0pPOBBIO, OCO3HAHUE IIEHHOCTH COOJOCHUS
IpaBwJI OE30MACHOTO TOBEICHUS TIpU pabOTe ¢ BEIIECTBAMH, a TAKXKE B CHUTYaIUsX,
YIPOKAIOWIKNX 3J0POBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTydaeMble MPU M3YYCHUU XUMHH, AJIS
pelIeHus 3aa4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHON CPEAOH, IS TIOBBIIICHHS
YPOBHSI  DKOJIOTUYECKOW  KYyJIbTYpbhl, OCO3HaHUs TJOOATBHOTO  XapakTepa
DKOJIOTUYECKUX TPOOJIEM M MyTed WX PEHICHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJACTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MerampenMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS
(dbopMUpOBaHU MUPOBO33pEHUS OOIICHAYYHbIE TOHATH (3aKOH, TEOPHUs, TPUHLIHII,
runore3a, ¢GakT, CHCTEMa, TMpoIecC, OSKCHEPUMEHT M Jpyroe.), KOTOphIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJIIOT Ha
OCHOBE 3HAaHUU M3 ITHX MPEAMETOB (POPMHPOBATH MPEACTABICHUE O I[EIOCTHON



HAay4YHOW KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIC ACHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIEC), KOTOpbIe 0OOecredruBalOT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIESTCIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA

Ba3oBble Jjornyeckue JeiicTBHA:

YMEHHUSI HCIOJIb30BaTh MNPUEMBI JIOTUUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUW: PACKPbhIBATh CMBICI XUMUUYECKUX TMOHATHUN (BBIACIATH MX XapaKTEPHBIC
MpPU3HAKKU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSTUSMH), HUCIOJIb30BATh
MOHATHUS 1711 OOBSICHEHUS OT/ICIbHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEPUH VISl KJacCU(PUKAIIUU XUMHUYECKHX BEIIECTB M XHMHYECKUX PEaKIIHH,
yCTaHABJIMBaTh MPUYMHHO-CIICICTBEHHBIC CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTHUECKUE PACCYKJCHUS (MHIYKTHUBHBIE, JE€YKTUBHBIE, IO aHAJIOTHH),
JIeaTh BBIBOJIBI M 3aKITIOUCHUS

yMEHHUE TMPUMEHSATH B TIpoOIlecce TO3HAHUS TOHATUS (TIpeIMETHhIE U
MeTanpeIMETHbIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICININ, UCIIOJb3yeMbIE€ B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIE TTPEACTaBICHUS —
XUMUYECKANA 3HAK (CUMBOJ 3JEMEHTa), XUMHuYeckas ¢GopMmyrna W YpaBHEHHUE
XUMUYECKON PEAKIIUU — MPU PEIICHUN Y4eOHO-TI03HABATEIBHBIX 33J1a4, C YIETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBIATh U XaPAKTEPU30BATH CYIIECTBEHHBIC
MPU3HAKHA W3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHYECKUX PEaKIIHM,
BBISIBIIATH ~ OOIME  3aKOHOMEPHOCTH, MPUYHHHO-CJICACTBEHHBIE CBS3HM U
MPOTUBOPEUHS B M3yUaeMbIX MIPOIIECCAX U SIBJIICHUSIX.

ba3oBble nccienoBarebCKHe TeiiCTBUS:

YMEHHUE MCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4€CTBE MHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI JIs1 (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPABUJIBHOCTH BBICKA3bIBAEMBbIX CYKJICHUM;

NpUOOpPETEHUE OIMbITa IO TUIAHUPOBAHWIO, OPTaHU3AIMH W TPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSTEJIbHO MPOTHO3UPOBAThH €0 pe3ysbTar, (opMyJIupoBaTh 000OIIECHUS U
BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, UCCIICAOBAHUS, COCTABIIATh OTUET
0 MPOJIEIaHHO paboTe.

Pabora ¢ nunopmanmeii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATh U HHTEPNPETUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB M ()OPM MIPEACTABICHUS, MMOJYy4aeMyl0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOIO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHUE MPUMEHSATh pPa3IuyHble METOJbl U 3alpOChl MPU MOUCKE U 0TOOpE
uH(OpPMAIMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIWMBIX JMJi BBINOJHEHUS
y4eOHBIX U TO3HABATEIbHBIX 3aJ]a4 ONpPENeIEHHOTO THUIIa, TPUOOPETEHUE ONBITA B
o0JacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (POpMY MpeAcTaBiICHUS HHPOPMALIUUA U
WUTIOCTPUPOBATh pEIIaeMble 3aJayll HECIO0XHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu popmamu rpauku U UX KOMOUHAIUSMU;

YMEHUE UCIIOJIB30BaTh W AHAJIM3UPOBaTh B IIpoliecce Y4YEOHOW U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHME OKpYKAIOUIeH MNpUpOIHON
Cpellbl.

KoMMmyHHMKaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ Uaiora v (Min) TUCKYyCCUH) MO CYIIECTBY
oOcyxmaemMoil TeMbl, (OPMYJIHPOBATH CBOM MPEAJIOKEHHUS OTHOCUTEIBHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBISATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
Ja60paTopHOI pabOTHI IO MCCIIEAOBAaHUIO CBOMCTB BEIIECTB, yUeOHOI0 MPOEKTa);

yMEHUsI Y4eOHOro COTPYJHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOMU
NIO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOW  JEATENBHOCTH IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB U COTJIACOBaHUS
no3uluil (00CyXIeHus, 0OMEH MHEHHUSIMH, «MO3TOBbI€ IITYpMbD», KOOPAUHALIUS
COBMECTHBIX JCHCTBUW, OMNpEIEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpCcaJbHbIe Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIbHOCTH, IUIAaHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
JeATEIIbHOCTh, BRIOMpaTh Hanbosiee Y(PheKTUBHBIC CIIOCOOBI pelIeHUs] YYSOHBIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSATh WM KOPPEKTHUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM TIPU  BBINOJHEHWM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 H3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OIICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asBICHHOW €M, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mnpeameTHBIX pe3yNbTATOB IO OCBOEHHUIO 00SA3aTENHLHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanbHOl padouel mIporpaMMoi,
BBIICJISIIOT: OCBOCHHBIE OOYYalOIIUMKCS HAy4yHbIE 3HAHUS, YMEHUS U CHOCOOBI



NeucTBul, crnenuduueckue IS TpeAMeTHOM oOjacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHUID HOBOIO  3HaHWs, €ro  HWHTEpIPETallH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMUYHBIX YU€OHBIX U HOBBIX CUTYaIUsIX.

K xonIy oOyuenus B 8 kjiacce npeIMeTHBIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCST YMEHUM:

e PpACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMUYECKUH DJIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BELIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BAJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO dJIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XMMHYECKasi peakuus, KiIacCUPUKalUs peakiHil: peakinuu
COCAUHEHHUSI, PEAKIUU PA3JIOKEHUS, PEaKIUU 3aMEUICHUs, pPeaKuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKITNH, TeTIOBOW 3(DPEeKT peakiuu,
SJIpO aToMa, JIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMHUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpPHAS KOBAJICHTHAs CBS3b, HOHHAS
CBSI3b, WMOH, KAaTHMOH, AaHWOH, PpAacTBOP, MaccoBas [JOJs BEIIECTBa
(mpolLieHTHAsi KOHILIEHTpAaIusi) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TOHATUA U
IIPUMEHSThH 3TU TOHATHUA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;

e HCIMOJb30BAaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJi€HHS (HOopMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIMHECHHMSIX,
CTENEeHb  OKWCIICHHWS  DJJIEMEHTOB B  OWHApHBIX  COCIUWHEHUSX,
MIPUHAJJIEKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAUHEHHM IO
dbopmyiaMm, BHUJ XUMHYECKOW CBSI3M (KOBaJlGHTHAsT M HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpbiBaTh cMbIca [lepuomnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh TNOHUMAHHE IEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHYECKUX DJIEMEHTOB OT MX MOJIokeHusd B llepuoanueckoil cucreme,
3aKOHOB COXPaHEHHsI MacChl BEIIECTB, NMOCTOSIHCTBA COCTAaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHA ABOTajIpo;

e ONUCHIBATH W XapaKTepu3oBaTh TabmuuHyro ¢opmy Illepuomnyueckoi
CHUCTEMBl XHMHMYECKHX DJJEMEHTOB: pa3iuyaTh IOHATUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobdouHas noarpynna (b-rpymnma)», Manbeie u
OOJBIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPhIE HMEIOTCS B
tabmune «llepuoanueckass cucrema xuMmuueckux snaementoB J[. U.
MenpeneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XMMHUYECKHX 3JIEMEHTOB (COCTAB U 3apsij sApa, 001ee YUCIIO IJIEKTPOHOB U
pacnpeneneHre ux Mo 3JIEKTPOHHBIM CII0SIM);

KJIACCU(PUIIMPOBATh XMMHUECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BELIECTBA,
XUMUYECKHE peakuud (IO YHCIy U COCTaBy YYACTBYIOIIUMX B pPEAKLIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PexTy);

XapaKkTepu30BaTh (ONMUCHIBaTh) OOIIME XMMHMYECKHE CBOWCTBA BEILECTB
Pa3IMYHBIX KJIacCOB, MOATBEPXKAAsl ONUCAHUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKaHWd XWMHYECKHX [PEBpAIICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO (opmyse COeIUuHEHMUs,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACYETHI IO YPABHEHUIO
XAMHUYECKON PEAKIINH;

IPUMEHATHh OCHOBHBIE ONIEPALIMU MBICIUTEIbHON AESITENHOCTH — QHAJIN3 U
CUHTE3, CpaBHEHHUE, O0000IIEHHE, CUCTEMATHU3alMIo, KiacCUu(UKalHIo,
BBISIBJICHUE NPUYUHHO--CJIEACTBEHHBIX CBS3€H — ISl M3Y4YEHUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUi, ECTECTBEHHO-HAYYHbIE METOJbI
NO3HaHUS — HaOJIIOJEHUE, U3MEPEHHE, MOJACIUPOBAHUE, HKCIEPUMEHT
(peaJIbHBINM U MBICIICHHBIN);

CJIeIOBATh MPaBUJIaM MOJIb30BAHUS XUMUUECKON MOCYI0M 1 JIaOOpaTOPHBIM
o0opy/noBaHMEM, a Takke ImpaBHiaM oOOpalleHusi C BEIIeCTBAaMU B
COOTBETCTBUM C HHCTPYKIMSIMH II0 BBIIOJHEHUIO J1ab0paTOPHBIX
XMUMHUYECKUX OMBITOB IO NOJYYEHHUIO U COOMPAHUIO IT'a3000pa3HbIX BEIIECTB
(Boopoza M KHCIIOpOJa), MPUTOTOBJIEHUIO PACTBOPOB C OINpPEAEIIEHHON
MacCOBOM J0JIEM PAaCTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U IPOBOJAUTH
XUMHUYECKHE 3KCIEPUMEHTHI MO PACHO3HABAHHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIbIO HHIUKATOPOB (JIakMmyc, heHodTanenH, METUIOPAHK

U Jpyrue).

K koHIy 0OyueHus B 9 kjacce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

packphIBaTh CMBICI OCHOBHBIX XHWMHYECKHX MOHSATHUH: XHUMHYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BEIIECTBO,
CJI0’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKasl peakiysi, XUMUYECKasl CBs3b, TEIIOBOM 3 (deKT
peakuuu, MOJb, MOJISIpHBIM  00BEM,  PACTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJUTHL, JJIEKTPOIUTHYECKAs HUCCOLMALMSA, PEaKIUM HOHHOTO
oOMeHa, KaTaliM3aTop, XHMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCIIUTEIIb, BOCCTAHOBUTEND, OKHCIIEHUE U BOCCTAHOBIICHUE, AJITIOTPOIIHNS,
amM(pOTEPHOCTb, XUMHYECKast CBSI3b (xoBajIeHTHas, VOHHAs,
MeTauInYecKas ), KpUCTAIMYECKask pelETKA, KOPPO3Us METAJUIOB, CILIABHI,
CKOPOCTh XMMHUYECKON pPEAKUUHU, NPEIEIbHO JONMyCTHUMAas KOHUEHTpaLUs
ITJIK BemiecTBa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTUS MPU ONMKUCAHUY BEUIECTB U X MPEBPAILICHUII;
UCIIOJIP30BAaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XMMUYECKUX PEAKIU;

ONPEACIISTh BAJICHTHOCTh U CTENEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTABa, IMPUHAMIEKHOCTh BELIECTB K
onpeAenéHHOMY KIIACCy COEIUWHEHU 1Mo ¢GopMysiaM, BHJI XUMHUYECKOU
CBA3M (KOBaJE€HTHas, WOHHAs, METAJUIMYECKAsi) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsj MOHA M0 XUMHUYECKOU (opMmyJsie, XapakTep Cpeabl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUN, TUI KPUCTAITUYECKOU
PEMETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbica llepmogmueckoro 3akona J[. WM. MeHnneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMCHIBaTh U XapaKTEPHU30BATh
Tabnuunyio Gopmy Ilepuoanyeckoil cucTeMbl XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas mnoarpynna (A-rpynma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u  OodbIIME MEPUOABI, COOTHOCUTH
0003Ha4YeHHS, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIUIIE, C YUCIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMYECKHUX 3JIEMEHTOB (COCTaB U
3apsan  sApa, oOliee YuciIo JJIEKTPOHOB U PACIpEAENICHHE WX 110
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B MpelieNlax MaJlbIX MEPUOAOB U
[JIABHBIX HOJATPYMH C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYacCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEMIOBOMY 3P (HEeKTy, 0 W3MEHEHHUIO CTENEHed OKUCICHUS
XHMHYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOHIME U CHEU(PUIECKHE XUMHUYECKHE
CBOWMCTBAa IIPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPXkKAas OMNHCAHUE
IpUMEpPaMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XAMHUYECKUX PEAKIUN;

COCTaBJISITh YPAaBHEHHUSI DJIEKTPOJUTUYECKOM JMCCOLMALMHU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, YypaBHEHHsI peakuuid, MOATBEP)KIAAONIMX CYIIECTBOBAHHE
TeHETUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHA
TIOCPENICTBOM COCTABJICHUS dJIEKTPOHHOTO OajaHca 3TUX PEaKIIHii;
IIPOTHO3HPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBpAIICHUN B PpPa3IUYHBIX
YCIIOBUSIX;

BBIYHCIISATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIICCTB,
MacCOBYIO JIOJIF0O XHMHYECKOTO JJIeMEHTa M0 (OpMyse COCIUHEHHS,
MaCCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, MPOBOAMUTH PACUETHI IT0 YPABHEHHIO
XUMHYECKOHN peaKInu;

cOOIIOAaTh MpaBUIIa TIOJIL30BAHUS XUMUUYECKOH MOCYI0M 1 JTa0OpaTOPHBIM
o0opynoBaHHEM, a TaKKe NpaBuia oOOpamieHWss C BEIIECTBAMH B
COOTBETCTBUU C HHCTPYKIHMSIMH II0 BBIIOJIHCHHUIO J1TaOOPAaTOPHBIX
XUMHYECKHUX OTBITOB IO MOTYYEHUI0 M COOMPAHUIO Ta3000pa3HbBIX BEIIECTB
(aMMHaKa U yTJIeKUCIIOTro ra3a);

IPOBOIUTH PEAKIINH, TIOTBEPKIAIOIIIE KAYeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIICCTB: PACIO3HABaTh OIBITHBIM MYTEM XJIOPUA-, OPOMHII-, HOIMI-,
KkapOoHat-, (ocdar-, cunmkar-, cynbdar-, THUIPOKCHUI-MOHBI, KATHOHBI
AMMOHHUS M HMOHBI HM3YYCHHBIX METAJIOB, MPHUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHMUECKHUX BEIICCTB;

IPUMEHSTH OCHOBHBIC OTICPAIIU MBICIUTEILHOM JCATSIIbHOCTH — aHAJIN3
CUHTE3, CpPaBHEHUE, 0000IIEHNEe, CHCTEMATH3aIIMIO, BBISBIICHUE TPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJII M3y4eHUsS] CBOMCTB BEIIECTB M XUMHUYCCKUX
peakiuii, eCTEeCTBEHHO-Hay4YHbIE METOJABl IIO3HAHUS — HaOJIO/ICHNE,
U3MEpEeHHE, MOICTUPOBAHUE, SKCIIEPUMEHT (PEATbHBIN U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
KouunyecTBOo 4acoB
Ne HaumeHoBaHue pa3iesioB U JyeKTpOHHBbIe (LM pPOBbLIE)
KountpoabHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoTsI padoTsbI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 ) bubmuorexa [JOK
MPAaKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesjoBeKa
12 BemtecTBa 1 XuMHU4ECKHE 15 | 0 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Paznen 2. BaxHeiline npeacTaBUTE M HEOPraHMYECKHUX BelleCTB
1 Boznyx. Kucnopon. [lonstue 6 0 0 bubmmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax g 0 1 bu6mmoreka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [Tonsitue 06 5 | 1 Bbu6nmuoreka [JOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pazpnen 3. llepnoanyeckuii 3axkoH u [lepuognyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU



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

[Tepuoanueckuii 3aKOH U
[Tepuonuueckas cucrema

Bbu6nmuoreka [JOK
3.1 XAUMHUYECKHX dj1eMeHToB 1. 1. 7 hitps://m.cdsoo.ru/7f41837c
Menpene-eBa. CtpoeHue
aToma
XUMHYECKAS CBA3b.
3.2 OKHUCIIUTEILHO 8 buGnnorexa LIOK
) https://m.edsoo.ru/7f41837¢c
BOCCTaHOBHUTEJIBHBIE PEAKIINH
Bbu6nuoreka [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMs 3 buGnnorexa LIOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM ungpposbIe
Ne i/l P Konrpoabnbie  IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsbl
Pasznen 1. BeniecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IeloB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubanorexka HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLMALIU. g 1 1 bubmmoreka [JOK
’ XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3zgen 2. HemeTa/sIbI M HX COeTUHEHU ST
)1 OO01mast xapakTepuCTHKa XUMHUIECKUX 4 0 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa LHOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX Eub 1OK
nonmoTexa
23 371eMeHTOB VA- . Asort, pocdo 7 0 1
JICMEHTOB TPYHIH T, pocop u i https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LHOK
' o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COECAMHEHUS
Hroro no paszneny 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

Pa3zgen 3. MeTaaabl M HX COeIMHEHUA

N bu6mmoreka [IOK
3.1 Obmpae cBofCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHeUIIe MeTaJuIbl ¥ UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemecTBa n MaTepuaibl B )KU3HU YelIOBEKa 3 bubmorexa HOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KouunyecTBO 4acoB Hdara DJIeKTPOHHbIE

Ne aTra no nudpoBLIe

Tema ypoka Kontponbnbsie  IlpakTnyeckue A op
n/n Bcero usydyenust  ¢akry oOpa3oBaTe/ibHbIE

padoTsI padoThI
pecypcsl
[Ipenmer xumuu. Ponb BuG 10K
nonmoTexa

1 . 1 05.09.2023
XHMIH B OKHSHH ACTOBCKA 0 0 https://m.edsoo.ru/ff0d210c
Tena u BeecTsa.

I1

) OHSITHE O METOHAX | 0 0 06.09.2023 Bbu6nmmoreka [JOK
MO3HAHUA B XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1
«[IpaBuna paboTsl B

6 "

3 1ab0paTOpUH U MIPUEMBI | 0 1 12.09.2023 bubmmoreka [JOK
oOparreHus ¢ https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM
000pyT0BaHUEM)

YucTele BELIECTBA U CMECH. Eu6 [TOK
nOIMoTeKa

4 C 0 1 0 0 13.09.2023

HOCO., Pl PASACHICHI https://m.edsoo.ru/ff0d26ca
cMmeceit
[IpakTuyeckast padora Ne 2

P .

5 «Paznenenue cmeceii (Ha | 0 1 19.09.2023 bubmuorexa [JOK
MIpUMEPE OUYNUCTKHU https://m.edsoo.ru/ff0d28c8
MTOBApPEHHOM COJIN )»

6 CraproBasi TUarHOCTHKA. 1 0 0 20.09.2073 bubnnorexka HOK
ATOMBI 1 MOJIEKYJIBI https://m.edsoo.ru/ff0d2a6¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XUMHYECKUE DIIEMEHTEL.

Bbu6nuoreka [JOK
7 3Haku (CUMBOJIBI 26.09.2023
( ) https://m.edsoo.ru/ff0d2be8
XUMHUYECKUX DJIEMEHTOB
IIpocTrle U ClIOKHBIE
8 p 27.09..2023 bubmnorexa OK
BeElIeCTBA. https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYIISIPHOE
9 YIIAp 03.10.2023 bu6mmoreka [IOK
y4eHUE https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSHCTBA
COCTaBa BEIIECTB. BuG 10K
nOINOTEKA
10 Xumnueckast hbopmyia. 04.10.2023
bopwmy https://m.edsoo.ru/ff0d2eae
BanenTHOCTE aTOMOB
XUMHUYECKUX DJIEMEHTOB.
OtHOcHUTEIbHAs aTOMHAas BuG 10K
nOINOTEKA
11 macca. OTHocUTeILHAS 10.10.2023
https://m.edsoo.ru/ff0d323¢
MOJIEKYJIIpHAs Macca
MaccoBas noins BuG 10K
nOINOTEKA
12 XAUMHUYECKOTO DJIEMEHTA B 11.10.2023
https://m.edsoo.ru/ff0d350c
COCTMHEHNU
KonuuectBo BeriecTna.
13 i 17.10.2023 bu6mmoreka [IOK
Mons. Monsipras Macca https://m.edsoo.ru/ff0d5230
dusnyeckrue 1 XUMHYECKHE BuG 10K
HOJIMOTEKA
14 SIBJICHUS. XUMHAYECKas 18.10.2023
https://m.edsoo.ru/ff0d37fa
peakuus
[Ipr3Haku u ycioBus BuG 10K
oTeKa
15 MPOTEKAHU XUMUYECKHUX 24.10.2023 HOIMOT

peaxkuuit

https://m.edsoo.ru/ff0d3al6



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

3aKOH COXpaHEHUsI MacChl

Bbu6nuoreka [JOK
16 BEIIECTB. XUMHUYCCKHE 25.10.2023
Hl https://m.edsoo.ru/ff0d3b88
YpaBHEHUS
BrIunciieHusa KOIu4ecTBa,
Macchl BELECTBa 110

17 1] 07.11.2023 bubmuorexa [JOK
YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peaxkuuit
Knaccudukanus
XUMHYECKHX PEeaKIIui

18 peaKxu 08.11.2023 bu6mmoreka [IOK
(coenuHeHMs, pa3IoKeHUS, https://m.edsoo.ru/ff0d3f34
3aMeIICHUs, OOMEHa)

M. B. JlomonOCOB —
SHBIN-IHITMKIOIICIUCT.

19 re 5 A 14.11.2023 bubmorexa [TOK
O000mmenue u https://m.edsoo.ru/ff0d40c4
cUCTeMAaTH3aIis 3HAHUM.

KonTtponbnas pabora Nel Eub 1OK
HOJIHoTEKA
20 mo TeMme «BemecTBa n 15.11.2023
Hl https://m.edsoo.ru/ff0d4290
XUMHUYECKHUE PEAKITUN)
Bo3ayx — cMmech razos.
Cocras Bo3ayxa. Kuciaopo

21 AYX poA 21.11.2023 bubmorexa HOK
— DJIIEMEHT U IIPOCTOE https://m.edsoo.ru/ff0d448e
BelrecTBo. O30H.
dusnyeckrue ¥ XUMAYECKUE
CBOICTBA KUCJIOpPOJa Bu6 10K

nOJIMoTEKA

22 €aKIIUM OKUCIICHHUS, 22.11.2023
(pea https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 00
OKCHJaX.

CriocoOBI TOJTYYEHHUS b K

23 v 28.11.2023 nosmotexa O

KHCJIOpOJia B TabopaTopuu

https://m.edsoo.ru/ff0d497a



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

U MPOMBIIIJICHHOCTH.
[Ipumenenue kucaopoaa.

TemnnoBoit a3 et
XAMHYECKON PEAKIUH,

IIOHSITHE O Eub 10K
noInoTeKa
24 TEPMOXUMUYECKOM 29.11.2023
p https://m.edsoo.ru/ff0d4790
ypaBHEHUH, YK30- U
SHJOTEPMHYECKHUX
peaKIusX.
Tornmgo (HedTh, yroiab u
eraH). 3arps3HeHue
25 MeTaH). 3arps3HEHU 05.12.2023 bubmmoreka [IOK
BO3]1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
[IpakTuueckas padora Ne 3
o teme «Ilonmyuenue
%6 o TeM Ty4eHUE U 06.12.2023 bubmmoreka [IOK
coOupaHHe KHCIOpO/a, https://m.edsoo.ru/ff0d4ae2
M3yYEHHE €r0 CBOMCTB)
Bopgopon — »imemMeHT u
27 n OCTpoe BEIISCTBO 12.12.2023 bubmorexa LIOK
p HICCTEO: e https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpupoze.
dusznueckre 1 XUMHYECKHE Eub 1OK
nOIMoTEKa
28 CBOMCTBA BOJOPOIA. 13.12.2023
AOPOAL https://m.edsoo.ru/ff0d4dd0
[IpumeHenue Bogopona.
ITonsTHE O KHCIOTAX U
29 19.12.2023 bubmorexa [IOK
COMISIX. https://m.edsoo.ru/ff0d50d2
CriocoOBI mory4e
30 n bl TTOJTY9CHUS 50.12.2023 bubmmoreka [IOK

BOJIOpOIa B Taboparopuu

https://m.edsoo.ru/ff0d4dd0



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
https://m.edsoo.ru/ff0d4dd0

[IpakTuueckas padora Ne 4
o teMe «llomydyenue u

Bbu6nmuoreka [JOK

31 26.12.2023
cobupanue Boopoaa, https://m.edsoo.ru/ff0d4f42
M3yYEHHUE €TI0 CBOMCTBY.
MoaapHBbIi 00BEM Ta30B.
39 p 7.12.2023 bubmuorexa [JOK
3akoH ABorazpo https://m.edsoo.ru/ff0d542¢
Brruucienus o0béma,
KOJIMYECTBA BEIIIECTBA ra3a
33 10 €r0 U3BECTHOM bubmmnorexa [IOK
Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WU
00BEMY.
Brrunciaenust 00EM0B
ra3oB 10 YPaBHEHUIO
34 €aKIIUU Ha OCHOBE 3aKOHAa bubmorexa LHOK
P “Ll N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUN
ra3os.
35 dusndecKkue U XUMUYECKUE bubmuorexa [JOK
CBOMCTBA BOJIBL. https://m.edsoo.ru/ff0d587a
36 CocTaB OCHOBaHHIA. Bbu6nmmoreka [JOK
[TonsiTne 06 MHIUKATOpPAx https://m.edsoo.ru/ff0d59¢e2
Bopa xak pactBopuTes.
Hacprnennsie u
37 HEHAaCBIIIEHHBIE PACTBOPEI bubmorexa LIOK
Hl p PBL. https://m.edsoo.ru/ff0d5b40
MaccoBas noiis BeliecTBa B
pacTtBope.
[IpakTuueckas padora Ne 5
Bbu6nmmoreka [JOK
38 1o teMe «lIpurorosnenune

pacTBOPOB C ONPEIEIEHHOMN

https://m.edsoo.ru/ff0d5eba
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MacCOBOM J0JIen
PacTBOPEHHOTO BEIIECTBA»

KonTtponbHast padora Ne2

bu6mmoreka [IOK

39 K .
1O TEME (CICI0pO https://m.edsoo.ru/ff0d6342
Bonopoa. Bona».
OKCcuIBI: COCTaB,
40 Kiaccuukanms bubmorexa [TOK
1, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa.
[TonydyeHnue nu XuMHYECKUE

A1 CBOMCTBA KHUCJIOTHBIX, Bbu6nmuoreka [JOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHIOB
OcCHOBaHHUS: COCTaB,

42 Kiaccuukanms bubmorexa HOK

L, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa.

43 [lonyuyenue n xumMnyeckue bubmmoreka [IOK
CBOMCTBA OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
KucnoTsr: cocras,

44 KJIacCU(UKALIUS bubmorexa HOK

L https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa.

45 [Tomy4yeHue u XUMUYECKHE bubmmoreka [JOK
CBOMCTBA KUCIIOT. https://m.edsoo.ru/ff0dfee2
Conu (cpenuue):

46 HOMEHKJIaTypa, CITIOCOObI Bbu6nmmoreka [JOK
TOJTYYEHHU S, XUMUYECKHUE https://m.edsoo.ru/00ad9474
CBOICTBA.

47 [IpakTuueckas padora Ne 6. bubmmoreka [IOK

Pemenue

https://m.edsoo.ru/00ad9b7c
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C-)KCHepI/IMeHTaJIBHBIX 3a1a4
o TeMe «OCHOBHBIE
KJIACChI HEOPTAaHUYECKUX
COCTUHEHUINY.

['eHeTnueckas cBsI3b
MEXKy KJlaccamu

Bbu6nmuoreka [JOK

48
HEOPTaHUYECKNX https://m.edsoo.ru/00ad9a50
COCTUHEHUN.

49 O6o0mmeHue u bubmnorexa [JOK
CHUCTeMaTU3alrs 3HAHUM. https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3
1o Teme "OCHOBHBIE bubmuorexa [JOK

50
KJIACCBhI HEOPraHUYECKUX https://m.edsoo.ru/00ad9¢la
coeIMHeHUN."

IlepBbie MONBITKU
Kiaccuukanmum
51 XUMHUYECKHX JIEMEHTOB bubmmorexa [TOK
' https://m.edsoo.ru/00ad9ffa
[TonsaTue o rpynmnax
CXOJIHBIX 3JIEMEHTOB
Ilepuoauueckuii 3aKOH U

57 Ilepuoanueckas cucrema bubnnorexa HOK
XAMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adasS2¢c
H. Menaeneesa

53 [lepuonsl, rpynmnsl, bubmmoreka [JOK
MOJITPYTIITHL. https://m.edsoo.ru/00adas52¢c

54 Crpoenue atomoB. CoctaB bubmmoreka [JOK

aTOMHBIX siaep. M30Toms!L.

https://m.edsoo.ru/00ada342
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CtpoeHue IEKTPOHHBIX
000J10YEK aTOMOB

55 EMEHTOR bubmuorexa [JOK
. https://m.edsoo.ru/00ada6bc
[Tepuoanueckoit CUCTEMBI
. . Menneneena.
XapakTepucruka
XAMHYECKOT0 dJIEMEHTA 110
56 €ro I0JIOKEHUIO B bubmorexa HOK
" https://m.edsoo.ru/00ada824
[Tepuoanueckoil cucreme
. . Menneneena.
3HadecHUE
[lepuoanueckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U bubmmoreka [JOK
npaktuku. J[. . https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH,
Mearor ¥ rpak/JIaHuH.
DNEKTPOOTPHUIATEIIFHOCTD
58 aTOMOE XI/II\I/:I/I‘IIIGCKI/IX bubmorexa HOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB.
Bbu6nmmoreka [JOK
>9 HoHHas XHMHICCKas CBA3b. https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas bubmmoreka [JOK
XUMHYECKAS CBA3b. https://m.edsoo.ru/00adaab8
61 KoBanentnas nenosnspHas bubnnorexa [HOK
XUMHYECKAs CBSI3b. https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa [TOK

https://m.edsoo.ru/00adae28
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OKHCIUTEIBHO-
63 BOCCTAHOBHUTEIIbHBIC 1 bubmorexa HOK
https://m.eds00.ru/00adb076
peakuuun

64 OkucnuTenu u ) bubmuorexa [JOK
BOCCTaHOBHUTEIIN https://m.eds00.ru/00adb076
[TpomexxyTouHas

65 arrecTanus (KOHTPOJIbHAS 1 bubmorexa HOK

t P https://m.edsoo.ru/00adb486
pabora)

66 Bcepoccuiickas | bubmmoreka [JOK
poBepovHas padoTa. https://m.edsoo.ru/00adb33¢c
PesepBHEBIN ypOK.

67 O6og CHI/IeyII; 1 bubmorexa [IOK

= . https://m.edsoo.ru/00ad9cb2
CHCTEeMAaTH3alusI 3HaHUH
PesepBHEBIN ypOK.
68 O6og CHI/IeyII; 1 bubmorexa [TOK
= . https://m.edsoo.ru/ff0d61c6
cHCTeMaTH3aIvsl 3HaHUI
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne JlaTa Jara nudpoBbie
Tema ypoka Kontponbnbsie IlpakTnyeckue op
n/n Bcero H3yYCHUS]  TI0 oOpa3oBaTe/ibHbIE
padoThI padoTsI
(paxry pecypchl
[lepuoauueckuii 3aK0OH.
ITeprnomnueckas cuctema
1 pHOA 1 0 0 05.09.2023 bubmmnorexa IOK
XAMHYECKHUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adb59e
H. Menneneena
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB bubnuoreka [IOK
2 1 0 0 06.09.2023 nosmorexa I1
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX IEPUOOB
Knaccudukanus n Eub 1OK
nOINOTEKA
3 HOMEHKJIaTypa 1 0 0 12.09.2023
yp https://m.edsoo.ru/00adb7¢2
HEOPraHUYECKUX BEIIECTB
Bunasl xumMnueckoil CBA3U BuG 110K
HOINOTEKA
4 Y TUIIBI KPUCTATIIMYECKUX 1 0 0 13.09.2023
. p https://m.edsoo.ru/00adbac6
peLEToK
KonTtponsHast padora Nel
1o reme «IloBropenue u
5 yriyoJieHne 3HaHU! 1 1 0 19.09.2023

OCHOBHBIX pa3/IelioB Kypca
8 Kkiaccay
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Knaccudukanus

. bubmmoreka [JOK

6 XUMHUYECKUX pEeaKLUU 110 20.09.2023 https://m.edsogru/OOadbcbO
Pa3JINYHBIM IPU3HAKAM
ITonsatue o ckopoctu

. XUMHUYECKON PEaKIIUH. 56.09.2023 bubmmoreka [IOK
TToHsATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIMIX
[TonsTe 0 XMMUYECKOM
paBHOBecuu. DaKkTOpHI,

2 BITUSIONINE i{a CKOPOCTb 57.09.2023 bubmmoreka [JOK
XUMHUYECKOU PEAKLIUU U https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBeECHS
ORHCIHTEHO- bubmuorexa [JOK

9 BOCCTAaHOBUTEJIbHbIE 03.10.2023 https://m.edsoo.ru/00adcade
peaKkiuu.

Teopus

10 3JIEKTPOJINTUYECKON 04.10.2023 bubnuoreka [IOK
nucconuaimu. CUIbHBIE U https://m.edsoo.ru/00adcd68
cJ1a0ble AJIEKTPOITUTHI

1 I/IOHHBI? ypaBHEHUS 10.10.2023 bubnnorexa HOK
peaKkiuii. https://m.edsoo.ru/00add448
MonuTtopuHroBas padora

12 110 CTaHIapTU3UPOBAHHBIM 11.10.2023
KHM.

XUMHUYECKUE CBOWCTBA
13 KHCJIOT 1 OCHOBAHUM B 17.10.2023 bubmorexa [IOK

CBETE MpeACTaBICHUHN 00

https://m.edsoo.ru/00add5d8
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3JIEKTPOJINTUYECKON
JUCCOLMALINN.

XMUMHYECKUE CBOMCTBA
coJiell B CBETE

Bbu6nmuoreka [JOK
14 MIpEICTaBIEHNHA 00 18.10.2023
ped o https://m.edsoo.ru/00add8b2
AMEKTPOTUTUYECKOM
JIUCCOLMAIIHH.
ITonsarue o ruapoanse
15 g ap 24.10.2073 bu6mmoreka [IOK
COJEH. https://m.edsoo.ru/00add9d4
O6o0611IEHNE U b K
16 o 5 25.10.2023 nommotexa [0
CHUCTeMaTHU3aIus 3HaHWI. https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne
1. «Pemenue
17 07.11.2023 bubmorexa LIOK
IKCTIEPUMEHTAITBHBIX https://m.edsoo.ru/00addbfa
3amau.
KonTtponbHas padora Ne2
10 TEME
«IIIEKTPOIUTHYIECKAS
18 p 08.11.2023 bubmuorexa [JOK
JUCCOIIMAIINS. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIUU B
pacTBopax.
OO1m1ast xapakTepUCTHKA
aJIOTEHOB. X ecKHue
19 r vr HOB. XUMHUYECKH 14.11.2023 Bbu6nmmoreka [JOK
CBOMCTBA HA MPUMEPE https://m.edsoo.ru/00addfe2
xJjopa.
XnopoBogopoa. CossiHast
KHCJIOTA, €CKHe
20 HCIIOTAa, XUMHYECKHU 15.11.2023 Bbu6nmuoreka [JOK

CBOICTBA, MOJTyYEHHE,
MpUMEHEHHE.

https://m.edsoo.ru/00ade104
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[IpakTuyeckas padora Ne 2
o teme «llomyuenue

Bbu6nmuoreka [JOK

21 3 21.11.2023
COJISIHOM KUCHOTHI, https://m.edsoo.ru/00ade348
M3y4YEHHE €€ CBOMCTBY.
Brruncnenus mo

ABHEHUSAM XUMHUUYECKUX

22 ypasHen 22.11.2023 buGnnorexa LIOK
peakiui, eCiv OOUH U3 https://m.edsoo.ru/00ade4 88
peareHTOB J1aH B U30BITKE.
OO011ast XxapakTEPUCTHUKA bubmnoreka IIOK

23 tHas xaparcrep 28.11.2023 nosmorexa I1
snemeHToB VIA-rpynmsi. https://m.edsoo.ru/00ade64a
AnnoTponHbie
MOAU(UKAIIIHI CEPHI.
Haxosxnenue ceprl u eé

24 | 1 p 29.11.2073 bu6mmorexa [IOK
COEIMHEHUH B IIPUPOLE. https://m.edsoo.ru/00ade64a
XHUMHUYECKHE CBOMCTBA
CepBL.
CepoBo0po/I, CTPOCHHE,

25 (bﬂiﬂqecxie u ’ 05.12.2023 bubmorexa HOK

. o https://m.edso0o.ru/00ade802

XUMHYECKHUE CBOMCTBA.
Oxcunpl cepol. CepHas
KUCJIOTa, PU3UIECKHE U bubmanoreka [JOK

26 Pusiee 06.12.2023 nomorexa L
XHMMMYECKUE CBOMCTRA, https://m.edsoo.ru/00adea28
IPUMEHEHHUE.
XUMHUYECKUE PEAKIUU,
JIEYKAILUE B OCHOBE
MIPOMBIIIIEHHOTO CII0c00a bubnuoreka [IOK

27 P 12.12.2023 nomorexa [

MIOJIy4EHUS CEPHOU
KHUCIIOTBHI. XUMHUYECKOE
3arpsI3HEHUE OKPYKaroLIen

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



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

Cpcabl COCAUHCHUSAMU

CepBHL.
Brrunciaenue maccopoit BuG 110K
HOJIHoTEKA
28 OJIM BBIXOJIa IIPOAYKTa 13.12.2023
A 71a TIPOAYK https://m.edsoo.ru/00adec8a
peaKkiuu.
OO6m1as XxapakTepUCTHKA
3J1EMEHTOB V A-Trpynisbl. BuG 10K
HOJIHoTEKA
29 A30T, pacnpocTpaHEeHHE B 19.12.2023
pachipoctp https://m.edsoo.ru/00adeea6
npupoe, Gpuzndeckue u
XMMHYECKHE CBOMCTRA.
AmMMuak, ero pusndeckue Eub 1OK
HOJIHoTEKA
30 1 XUMHYECKHE CBOMCTBA 20.12.2023
’ https://m.edsoo.ru/00adf004
MOJTy4eHUE U IPUMEHEHHE.
[TpakTuueckas padota Ne 3
o Teme «llomydenne
31 ye 26.12.2023 bubmorexa LHOK
aMMHUAKa, U3YUYCHUE €T0 https://m.edsoo.ru/00adf180
CBOMCTBY.
A3oTHas KHCI0TAa, €& BuG 10K
n0IMOTEKA
32 H3HYSCKHE U 27.12.2023
¢ . https://m.edsoo.ru/00adf306
XHUMHUYECKHE CBOMCTBA.
Hcnonb3oBaHue HUTPATOB
U coJieii aMMOHUS B
KaueCTBE MHUHEPATbHBIX
33 o0peHnii. XMMHUUECKOE bubmorexa [IOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKpYKaromen
Cpenbl COeTMHCHUSIMU
as3orTa.
34 ®ochop. Okeun dpocdopa bubmmoreka [JOK

(V) u pocdopnas kucnora,

https://m.edsoo.ru/00adf68a
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dusnueckue u
XHMMHYCSCKHE CBOMCTBA,
MOJTyYCHHE.

Ucnonb3oBanue docdarton
B Ka4CCTBC MUHCPAJIbHBIX

Bbu6nmuoreka [JOK

33 yﬂO6peHHHu' Sarpasuenue https://m.edsoo.ru/00adfc20
IPUPOIHON cpebl
docharamu.

Yraepon,

36 pacnpocTpaHEeHuE B bubmmoreka [IOK
npupoe, Gpuzndeckue u https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA.

Oxcuppl yriaepoaa, ux
dusnueckue u

37 XHUMUYCCKHE CBOMCTBA. Bbu6nmuoreka [JOK
DKOJOTUYECKHUE https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcunom yriaepoxa (IV).

18 VYronpHas KuciaoTa u eé bubmuorexa [JOK
COJIH. https://m.eds00.ru/00ae006¢c
[TpakTuueckas padota Ne 4
no teme "[lonyuenue

39 YTJIEKHUCIIOTO rasa. bubmmorexa [TOK

https://m.edsoo.ru/00ae027¢
KauecTBenHnas peakuus Ha
KapOoHaT-HOH".
[TepBoHayanbHbIE TOHATHUS
40 00 OpraHNYeCcKux bubnnorexka HOK

BEIIECTBAX KaK O
COEIMHEHUSX YIiepoaa

https://m.edsoo.ru/00ae054e
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41

Kpemuuii u ero
COEJMHEHUS.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ae080a

42

[IpakTuueckas pabora Ne
5. Pemenue
AKCIIEPUMEHTALHBIX
3aJ1a4 I10 TEME
«Baxnenmye HeMeTaIbl
U X COCTUHEHUS.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ae0bf2

43

KontponpsHas padora Ne3
o TeMe «Baxkueiimme
HEMETAILIB U UX
COCIUHCHUS.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ae0e18

44

OO1m1ast xapakTepUCTHKA
XHUMUYCCKHX DJIICMCHTOB —
MeTaJIoB. MeTauinueckas
CBSI3b M METaJNINYcCKas
KpHUCTaJUIMYeCKas
pemérka. Puznyeckue
CBOICTBA METAJIJIOB.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ael103e

45

XUMHUYECKUE CBOWCTBA
METaJJIOB.
DIIEKTPOXUMUYECKUH P
HanpsHKEHUH METAJIOB.

Bbu6nmmoreka [JOK
https://m.edsoo.ru/00ael156

46

OO011ue crmocoobl
HOHy‘IeHI/IH MECTAJIJIOB.
CHJIaBbI. BBI‘-II/ICJIGHI/ISI 10
YpaBHEHUSM XUMHUYECKHUX
pEeaKIuii, €CJIM OJIUH U3

Bbu6nmmoreka [JOK
https://m.edsoo.ru/00ael156
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peareHTOB COJAEPIKUT
MPUMECH.

IlonsaTHe 0 KOoppo3uu

bu6mmoreka [IOK

4
7 METaJlJIOB. https://m.edsoo.ru/00ae1278
MonuTtopuHroBas padora

48

o Marepuasiam OI'D
Bbu6nmuoreka [JOK

49 .

Llenoureie MeTans! https://m.edsoo.ru/00ae14b2

50 OKCHUJIBI U TUAPOKCHUIBI Bbu6nmuoreka [JOK
HATPUS U KaJHS. https://m.edsoo.ru/00ae14b2
[IlenouHo3eMeIbLHBIC

51 METaIbl — KaJabIui U buGnnorexa LIOK

. H https://m.edsoo.ru/00ael 58
MarHui.

57 Baxnueiimme coeIuHEHUS bubmuorexa [JOK
KaJIbIU. https://m.edsoo.ru/00ael5¢8

53 0O0001eHuEe 1
CHUCTEMAaTU3aIs 3HaHUN.

54 JK&cTkoCTh BOJEI U Bbu6nmuoreka [JOK
CIOCOOBI €€ yCTpaHeHUs https://m.edsoo.ru/00ae1886
[TpakTuueckas padota Ne 6

55 o TeMe "KECTKOCTh BOJIBI bubmmorexa LIOK

. H" https://m.edsoo.ru/00aelae8
U METOJIbl €€ yCTpaHEHUS
bu6mmoreka [IOK
A H.

>6 JTOMITHITH https://m.edsoo.ru/00aelc64

57 AmMdoTepHbIe CBOICTBA bubanorexa HOK
OKCHJIa ¥ TUIPOKCHUA. https://m.edsoo.ru/00aelc64

53 Keneso. bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86



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
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

59

Oxcupl, TMAPOKCUBI U
conm xkene3a (I1) u xenesa
(11D)

Bbu6nuoreka [JOK
https://m.edsoo.ru/00ae35¢6

60

O060061IEHNE U
CUCTeEMaTU3alus 3HaHWIL.

61

[TpakTuueckas padota No
7. Pemrenue
SKCHEPUMEHTAIBHBIX
3aJ1a4 110 TEME
«Baxxkneimniie MeTaibl 1
HUX COCIUHCHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

62

Brrancaenus mo
YPaBHEHUSM XUMHYECKHX
pEaKLHii, €CII OJIUH U3
peareHToB J1aH B U30BITKE
WJIU COJIEPKUT MPUMECH.
Brranciaenus MaccoBoi
JIOJIA BBIX0J1a TIPOJTYKTa
peaKIuu.

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ael1750

63

O06o0061EHNE U
CUCTeEMaTU3alus 3HaHWIl.

64

IIpomexyrounas
aTTectanus (KOHTPOJIbHAs
pabora)

65

BemectBa u maTepuansl B
IIOBCEIHEBHOM XKU3HU
Je0BeKa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3£50

66

XUMHUYECKOE 3arpsi3HEHUE
OKPYKAaIOIIel Cpeabl.

Bbu6nmmoreka [JOK
https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

67 Ponp xumun B perieHnn ) bubmmoreka [IOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
Pese 1 ypOK.
68 | OSobmemmon 1 bubmorexa [TOK
= . https://m.edsoo.ru/00ae0d0a
CUCTEMATH3alMsl 3HAaHUU
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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




YYEBHO-METO/MYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJIBLHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

» Xumus: 8 kiacc: 60a30BbIil ypoBeHb: yueouuk/ O.C.I'abpuensa, .I.Octpoymos,
C.A.Cnaaxos —M. :Ilpocsemienue .
o Xumusi, 9 kimace/ Pymsutuc I'.E., ®enpaman @.1°., AkurionepHoe o6miectBo «M31arenbeTBo

«ITpocBemeHune.

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA
o Xwumus. Jlugaktudeckuii Marepuan.8-9 kiaccel: y4ue0. mocobue s 001meo0pa3oBar.
opranuzanuii /A.M.Pagenkuii. "UznarensctBo "[IpocsemnieHue"
e Xumus :8 Kiacc: 6a30BbIi ypOBEHb: IPOBEPOUHBIE U KOHTPOJIbHBIE pabOThI: yueOHOE
nocobue/ O.C.I'abpuensy, I'.I". JIsicoBa. —M. :IIpocBernienue .
e COopHUK 33124, yIPaXHEHUH U TECTOB 10 XUMHHU: 8-9 kimacchl: k yueonukam O.C.I"abpuensna,
N.I".OctpoymoBa, C.A.CnaakoBa «Xumus : 8 kiaccey, «Xumus : 9 kiace». PI'OC (k HOBBIM

yueOnukam)/ H.JI. CBepmiioBa. —M.: M3naTenscTBO «DK3aMEH.

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

bubnuoteka [{OK https://m.edsoo/ru/ffo
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