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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHWW K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEr0 00pa30BaHUs, MPEACTABICHHbBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe (enepanbHOM pabodeil mporpaMmbl
BOCIIUTAHUS U C YUETOM KOHLEMIINY MPENOJaBaHus y4eOHOro npeamMera « XUMus»
B 00pa3oBartenbHbIX opranu3zanusx Poccuiickoit denepanuu.

[Iporpamma mo xumuu Oa€T TpEACTaBICHHE O LENAX, OOIIed CcTpaTteruu
oOy4yeHUsi, BOCHUTAHUA M Pa3BUTUA OOYYAIOUIUXCS CpPEACTBAMU Y4EOHOTO
npeaMera, yCTaHABIIUBAET o0si3aTeNIbHOE IPEIMETHOE coJiepKaHue,
npeaycMaTpuBaeT paclpejielieHue €ro Mo KilaccaM M CTPYKTYpUpPOBAaHHE 10
pazneiraM M TEeMaM MPOrpaMMbl O XHMHUH, OINPENENseT KOJWYECTBEHHBIE U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJIep>KaHusl, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh  M3YYEHUSI XUMHU C YU4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydYarouuxcsi, OMNpPEAeNsieT BO3MOXHOCTH TMpeaMera  Jyis
peanuzainuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs, a Takke TpeOOBaHUM K
pe3yiabTataM 00y4YeHHUsI XMMUU Ha YPOBHE 1I€JIe U3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4e€OHO-IO3HABATENbHOW MAESATEIbHOCTH OOYYalolIerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHMUS.

3HaHUWE XUMHHM CIYKUT OCHOBOM it (OpMHUpPOBAHHUS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUA O MATEPUATbHOM E€IUHCTBE MHUpPA, BAXKHYIO
poJib UTparoT (QopMHUpyEeMble XUMHUEH TMPEACTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPIUM U 00 SBOJIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, IHEPreTUUYECKOH,
MUIIEBON 1 SKOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 3paBOOXPAHEHHUS.

N3yuyenune xumun:

CrOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  1Jii  CcaMOpa3BUTUA U
(dbopmMupoBaHUs KyJIbTYphI IMYHOCTH, €€ 001Iel U (PYHKIIMOHATFHON IPAMOTHOCTH;

BHOCUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
o0y4Jaromuxcs, HaBBIKOB HMX CaMOCTOSATENbHOW y4eOHOW e TeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIENIOBATEIIbCKUX YMEHUM, HEOOXOIUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHATBHOU NS TENbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
L[ETTOCTHOTO B3TJIsSIIa HA €AUHCTBO MPUPOBI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATanoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJOTHYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlaHHbIe HampaBlieHHs] B OOYYEHUU XUMUM OOECIEUMBAIOTCS CIEHU(PUKON
COepKaHMsl  y4eOHOro TmpeaMeTa, KOTOPBIM  SIBISIETCA  MEeJarornuecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKW XMMHH Ha ONpPEJEIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IlIeT0 00Opa30oBaHuUs OPUEHTUPOBAH HA
OCBOEHHE OOYYaIOUIMMHUCS CHCTEMBI IMEPBOHAYANBHBIX TMOHATHH XWMHH, OCHOB
HEOPraHUYECKOM XUMHH ¢ HEKOTOPBIX OTACIBHBIX 3HAUYMMBIX IMOHSITHU
OPraHUYECKON XUMHUMU.

CrpykTypa coAep:kaHusl MPOrpaMMbl MO XUMHU c(HOopMHUpOBaHA HAa OCHOBE
CUCTEMHOro moaxoja k e€ u3zydeHuto. CoJiepxkaHue CKIAIbIBAETCS U3 CUCTEMBbI
MOHATHH O XUMHYECKOM DJIEMEHTE M BEIIECTBE M CUCTEMBI TTOHATHI 0 XMMHUYECKOU
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO MPHUHIHUILY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUM HAa OCHOBE TEOPETHUECKUX MPEJACTABICHUU
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepnoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUH;

— YUEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3U;

— TIPEACTaBICHUM 00 DJIEKTPOJUTHUUYECKOM JHCCOIMAIIMHA BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPHUBAIOTCS HAa OCHOBE OSMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YpPOBHS K JIPYrOoMYy, BBINONHSSA (DYHKIUM OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U MOJy4eHUS
M3y4aeMbIX BEIECTB.

OcBoeHHME TMpOrpaMMbl IO XHMHUU  CHOCOOCTBYET  (DOPMUPOBAHUIO
MPEACTABICHUS] O XUMHUYECKON COCTAaBISIONIEH HAYyYHOU KApTUHBI MUpPA B JIOTUKE
e€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U
MEeTOJaM TMO3HaHUsI B Hayke. M3ydeHue XMMUU MOPOUCXOAUT C NPHUBJICYCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YYEOHBIX NpeAMeToB: «OKpyX alomuil MUp»,
«buomnorus. 5—7 kmacce» u «Pusmka. 7 Kiacey.

[Ipy wu3yyeHHH XUMUHU TPOUCXOAUT (POPMHUPOBAHME 3HAHUI OCHOB
XUMUYECKOW HAyKH KakK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeIbHOCTU 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJIBTYPBHI.
3agaya ydyeOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKUX
3HAHUM — BaXKHEUIINX (DAKTOB, MOHATHUM, 3aKOHOB M TEOPETHUYECKHUX IOJI0KEHUM,
JOCTYNHBIX OOOOIIEHN MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIIEHNM K HAyYHBIM METOJaM T[IO3HAHWS TP H3YyUYEHUHU BEIIECTB U
XAMHUYECKUX peakiuii, B GOPMHUPOBAHUN U PA3BUTHH TO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATEIBHOM M y4eOHO-HCCIIEIOBATEIHCKON
JeSTENHHOCTH, OCBOCHWU TpaBWI Oe30macHOro oOpamieHus ¢ BEmecTBaMU B
MMOBCEHEBHOM KU3HU.

[Ipy M3y4eHUM XMMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HAYEHWE MPUOOPENIH TaKHe TEIH, KaK:

— (GOpMHpPOBAHHE WHTEIUICKTYAIBPHO Pa3BUTOW JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIBHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aTanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBHSIM JKH3HU;

— HAmpaBJIEHHOCTh OOYYEeHHsS HAa CHCTEMAaTHYECKOe MPHOOIICHUE
OoOydJarommXxcss K CaMOCTOSTEIHPHOW TO3HABATEIBHON JEATEIHHOCTH, HAYYHBIM
METO/aM TO3HaHUS, (OPMHUPYIONUM MOTHBAIIMIO M Pa3BUTHE CIOCOOHOCTEH K
XAMHH;

— o0ecreueHne yciaoBui, CHOCOOCTBYIONIUX MPUOOPETEHUIO 00yUAIOIITUMUCS
OTBITAa Pa3HOOOPA3HOUN NEATeTLHOCTH, TMO3HAHWS W CaMOIIO3HAHUS, KITFOUYEBBIX
HABBIKOB (KIJTFOUEBBIX KOMIIETECHIINN), UMEIONMINX YHHBEPCAIHHOE 3HAYCHHE [IJIS
Pa3TUYHBIX BUOB ICSITCILHOCTH;

— QopmupoBanre 00mell (QYHKIMOHAIBHOW M €CTECTBEHHO-HAayYHOU
IrPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATHP W OICHUBATH SIBICHUS
OKPYXAIOIEro MHpa, UCTOJb3Yys 3HAHUS W OMBIT, MOJYYCHHBIC MPU H3YUCHUHU
XAMWH, TPUMEHITh WX TPU PEIIeHHH MpoOJieM B TOBCETHEBHOW KU3HU U
TPYAOBOU IEATEIBHOCTH;

— ¢opMupoBaHWE Yy O0OyYalOIMUXCS TYMaHHCTUYECKHX OTHOIICHUH,
MOHUMAaHUSI TEHHOCTH XUMHUYECKUX 3HAHWN IS BBIPAOOTKH DKOJIOTHYECKU
IIEJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYIOBOM NEATETHHOCTH B IEIAX
COXpPaHEHUsI CBOETO 3/10POBbs U OKPYKAIOIIEW IPUPOLHON CPEBIL;

—pa3BUTHE MOTHBAllMA K OOYYCHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHWIO HA OCHOBE YCBOCHHUS OOIIEUYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpO(UIIsS M HAMPABIECHHOCTH JalbHEHIIETO
oOy4eHusl.

OOmiee YMCIIO YacoB, OTBEACHHBIX JUIA HW3YYCHUS XHMHH HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBiseT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJIel0), B 9 kimacce — 68 JacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaIbHbIEe XMMHUYECKHE MIOHATHS

[Ipenmer xumuun. Posib XUMUK B KU3HU Y€JIOBEKAa. XMMUs B CUCTEME HayK.
Tenma w BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSIHHE
BemecTB. [loHsATHE O METOHax MO3HAaHWS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aeneHus: CMECEH.

ATOMBI M MOJEKYJbl. XHUMHUYECKHE BJIeMEHTbl. CHUMBOJIBI XUMHYECKUX
3neMeHTOB. [IpocThie U ClIO)KHbBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuyeckass ¢opmyna. BajaeHTHOCT aTOMOB XHMHUYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCUTENbHAs aTOMHasg Macca.
OtHocHuTENBHAS MOJEKYJIsSIpHas Macca. MaccoBas 1071 XUMUYECKOTO JJIEMEHTA B
COEMHECHUM.

KommuecTBo BemectBa. Moisb. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €IWHUI[ BemiectBa. Pacuétel mo Qopmynam
XUMHUYECKUX COCTUHECHUM.

PU3nUECKUE U XUMHUYECKUE SBIICHUS. XUMHUUYECKasl peakiys U €€ MPU3HAKHU.
3aKoH COXpaHEHHUsI MacChl BeIleCTB. XUMHUecKue ypaBHeHus. Kiaccudukanus
XUMUYECKUX peakuil (COeqUHEHUs, Pa3JI0OKEeHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOM, mpaBuiiaMu paboOThl B 1a0OpaTOpUu U
npuéMamMu o0palleHus: ¢ JabopaTOpHbIM 000PY/IOBAHUEM, U3YUCHUE U OMHCAHUE
(¢u3nYecKuX CBOWCTB O00pa3lloB HEOPraHMYECKUX BEIEeCTB, HAOJIOJCHUE
¢uznyeckux (IMJIaBlIeHHE BOCKa, TasHUE JibJla, pacTUpPaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHACHCALUS BOABI) U XUMHUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aMMOJICMCTBUE MeJla C KUCIIOTOM) SBICHUI, HAOMIOACHNUE U
OMHUCaHuEe MPU3HAKOB MPOTEKAHUS XUMUUECKUX peakiuil (pa3iokeHue caxapa,
B3aUMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHUE TUIPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoOJeUCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3YUYEHHUE CIOCOOOB pa3/IeNICHUs] CMECEH: ¢ MOMOIIbI MarHuTta, (uiIbTpOBaHUE,
BBITIAPUBAHUE, JUCTUIUISIUSA, XpoMaTorpadusi, MpoBeJeHNE OYUCTKU MOBAPEHHOU
COJIM, HAOJIOJIEHWE W  ONHWCaHUuE  Pe3yJIbTAaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JIaHHE MOJIEIIEN MOJIEKYII
(1apocTep KHEBBIX ).

BaxHeiilme npeacTaBuTe/Id HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech ra3zos. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpocToe
BemiecTBo. HaxoxkaeHue kuciopona B mpupone, (puznueckue M XUMHYECKUE
cBoictBa (peakiuu ropeHusi). Oxcuabl. llpumenenune kuciopoaa. CrocoObl



MOJIyYeHHUsT KHUCIOpoJa B JabopaTopud U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHCJI0poJa B mpupojae. O30H — ajuIoTpoInHas MOAU(UKAIIAS KHUCIOPOa.

TennoBoit 3PGheKT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YypaBHEHUS,
9K30- W SHIOTEPMUYECKUE pEaKUWHU. TOIUIMBO: yrojib M METAaH. 3arps3HEHUE
BO3/1yXa, yCUIICHHE TapHUKOBOTro 3 ekTa, pa3pynieHue 030HOBOTO CIIOS.

Bogopon — »memenT m mpoctoe BemecTtBo. Haxoxknenue Bomopona B
npupojie, (U3MYECKHMe U XUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIOCOObI
nonydeHus. Kuciorsl u comnmu.

Momnsipabiii 00BEM ra3oB. Pacu€Tel MO XUMHUYECKUM YPaBHEHUSIM.

Ousnueckue CBOWCTBA BOoAbl. Boma Kkak pactBoputelib. PacTBOPHL
HaceblllieHHbIE W HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBA B paCTBOpE. XMMHYECKHUE CBOMCTBA BOJbl. OCHOBaHHS.
Ponp pacTBOpOB B mpHpoie U B KU3HU 4eynoBeka. KpyroBopot BoAbl B NPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenumHeHuil. Oxcunpl. Knaccudukarus
OKCUJIOB:  cosieoOpasyroniue (OCHOBHBIE, KHUCJOTHbIE, aM@OTEepHbIE) U
HecosneoOpaszyronue. Homenknatypa oxcunoB. Du3nyeckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TosryueHue okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: WIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HoMeHkiatypa ocHoBaHui. PHU3WYECKHE W XUMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kuciot. dusudeckue u
XMMUYECKHE CBOMCTBA KHUCIOT. Psan aktuBHOCcTM MetaiuioB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenkiarypa coneil. @U3HUYECKHE U XMMHUUYECKUE CBOMCTBA COJIEH.
ITonyuenue coiei.

I'eneTnueckas CBs3b MEXKY KIaCCAMU HEOPraHUYECKUX COCTUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4€CTBEHHOE ONMPEAECICHHUE COAECPKAHUS KUCIOPOJa B BO3AYyXe, MOJYUCHHUE,
coOupanue, paclio3HaBaHUE U W3YyUYEHUE CBOICTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBEHHUS U
MpeKpalleHusl TopeHus (Mmoxapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMHMCaHWE HX CBOMCTB, IMOJy4YE€HHE, COOMpAHHUE, PACIIO3HABAHUE W H3YUYCHHUE
CBOMCTB Bojiopoja (ropeHue), B3aumopeicTsue Boaopoaa ¢ okcugom meau (1)
(BO3MOKHO HCITOJIb30BaHUE BHJCOMATEpUANIOB), HAOMIOJeHHE 00pa3IlOB BEIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBaHUE OCOOEHHOCTENW pacCTBOPEHHS BEIIECTBC
pPa3IMYHON PACTBOPUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOMN
MAacCOBOM J10JIEH pacTBOPEHHOTO BEIIECTBA, B3aUMOICUCTBUE BOJBI C METAJJIAMU
(maTpueM ®  KajgblWeM) (BO3MOXHO HCIIOJB30BAaHHE  BHJIEOMATEPHUAJIOB),



UcclieIoBaHUEe OOpa3llOB HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3yueHue B3aumojieiicTBusa okcupa meau (II) ¢ pacTBopom cepHOM KHUCIOTHI,
KUCJIOT C METaUIaMH, PEaKIUNd HEeWTpaau3alvu, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAaHMM, BBITECHEHUE OJHOTO METajlyla APYTMM M3 PacTBOpa COJM, PEUICHUE
JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TeMe «BaXHEeHIne KiacChl HEOPTaHUYECKUX
COCIMHECHUI.

Iepuognuecknii 3axkoH u Ilepuoamyeckass cucrema XHUMHYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XMMHYECKAsi CBSA3b.
OKuCIUTENBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble MOMBITKH KiIacCU(PUKAMM XUMHUUYECKUX 3JeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJIEMEHTOB (LIETOYHBIE U MIEJIOYHO3EMEIbHBIE METaIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIE 00Pa3ylOT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUIBI.

[Tepnonnueckuii 3akoH. [lepuoanueckas cucremMa XuMHUYECKUX NEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuogHas W JJIUHHONEpUOAHass  (QOpMBbI
[lepnonnueckon cuctembl xumuueckux 3ieMeHToB JI. 1. Menneneena. Ilepuoast
u rpynnsl. DOU3NYECKUN CMBICH IOPAAKOBOIO HOMEpPA, HOMEpPOB NEepuoaa |
TCPYHIIBI DJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnbl. DnekTponsl. CTpoeHue
AIEKTPOHHBIX  000JIOYEK aTOMOB TeEepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
[Tepuonnueckount cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 €ro noJiokeHuro B [lepuoguueckoit cucreme 1. 1. Mennaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUs pagnyca aTOMOB XHWMHWYECKUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPyNIaM U NEPUOTAM.

3nauenue [leprnoanueckoro 3akoHa u [lepnoanvecKkoi CUCTEMbBI XUMHYECKHX
JJIEMEHTOB Ui pa3BUTUA Hayku U Ipaktuku. JI. M. MenneneeB — yd€HBIN U
CPaK1aHUH.

Xumuyeckass cBsa3b. KoBasieHTHast (ToJisipHass W HEMOJISIpHAsi) CBS3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIbHO--BOCCTAHOBUTENBHBIE  PEAKIUU.
ITpoueccrl OkuciIeHUsT U BOCCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3lloB BELIECTB METAVIOB M HEMETAJUIOB, B3aUMOJCHCTBHE
TUAPOKCHAA LHWHKA C PacTBOPaMH KHCJIOT W IIEJIOYEH, TPOBEICHUE OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIIMTEIIbHO-BOCCTAHOBUTEJBHBIX  PEAKLIUHU
(ropeHue, peakiuu pa3aoKeHHs, COSTUHEHUS ).

Meosicnpeomemmnoie ceasu



Peanuzamus MeXnpeaQMETHBIX CBS3EH MPU U3YYEHHM XUMHUH B 8 KJacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJb30BaHUE Kak OOIIMX eCTeCTBEHHO--HAyYHbBIX
MOHATUM, TaK U TOHSITUM, SBJISIOIIMNXCS CUCTEMHBIMU JUISI OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO0uue ecTecTBEHHO--HAYUYHbIE TOHSTUS: HAY4YHBIA (akKT, rUroTesa, Teopus,
3aKOH, aHalu3, CHUHTe3, KilaccuUKausi, TNEePUOIUIHOCTh, HAOIIOJCHHUE,
AKCIIEPUMEHT, MOJICTIUPOBAHUE, U3MEPEHUE, MO/IEJIb, SIBJICHHUE.

®usuka: marepus, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOMNbI, PAAUOAKTUBHOCTD, MOJICKYJA, 3JEKTPUYECKUN 3apsl, BEUIECTBO, TEJO,
00BEM, arperaTHO€ COCTOSIHHE BEIeCTBA, ra3, (PM3WYECKHE BEIMYHMHBI, €TUHUIIBI
U3MEPEHHUS, KOCMOC, TITAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dortocunTes, apixanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpadbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakimus

[Tepnonnueckuii 3akoH. [lepuoanueckas cucremMa XuMHUYECKUX NEMEHTOB /1.
N. MenneneeBa. CTtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX MNEPUOJIOB, Kalus, Kalblusd H UX
COCIMHEHUM B COOTBETCTBUM C TIOJIO)KEHUEM 3JJIEMEHTOB B Illepumognueckon
CHUCTEME U CTPOCHUEM HUX aTOMOB.

CTtpoeHue BelIECTBA: BHUJbI XUMHUYECKOW CBSA3U. THUIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THIIA KPUCTANIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBSI3U.

Knaccudukanus u HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEMIECTB, OTHOCSIIUXCS K PA3JIMYHBIM KJIacCaM HEOPTaHUYECKUX
COCJIMHCHUH, T€HETUYECKasl CBSI3b HEOPraHUYECKHUX BEIIIECTB.

Knaccudukanus XuMu4eckux peakiui mo pa3indyHbIM OpU3HaKaM (110 YUCTy
U COCTaBy YYacCTBYIOUIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY 3(ddeKTy, Mo
M3MEHEHHUIO CTEMECHEH OKUCICHUS XHMHYECKHUX 3JIEMEHTOB, IO OOPaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHJOTEPMUUYECKUE PEaKIUH, TEPMOXUMUYECKUE
yYpaBHEHUS.

[lonsiTue o ckopoctu xumuyecko peakiuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpAaTUMBIX XHMHYECKUX peakuusax. [IoHATHE O TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsiTne 0 xXuMuueckom paBHoBecnu. DaKTOPHI,
BIIMSIFOIIAE HAa CKOPOCTh XHMHUYECKOM pEaKIUU M TMOJIOKEHHE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTENhbHO-BOCCTAHOBUTEIIPHBIE ~ PEAKIMH, JJICKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEILHON peaKkIuu. CocrapieHue YpaBHEHUI



OKHCJIUTENIbHO--BOCCTAHOBUTENBHBIX ~pPEAKUUMA C HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3IEKTPONUTUYECKON TUCCOUANNU. DIEKTPOIUTHI U HEAJIEKTPOJIUTBHL.
KaTtnonsl, annonsl. MexaHn3M AUCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHUAAMHU
xumuyeckoi cBsizu. Crenens gucconuanuu. CUIIbHbBIE U CA0bIe SJIEKTPOIUTHI.

Peakiiuu noHHoro oOMeHa. Y cinoBus MPOTEKaHUSI peaKIuii HOHHOTO OOMEHa,
MOJHBIE W COKpalml€HHbIE HWOHHBIC YpaBHEHHs peakuuii. CBOMCTBA KHUCIOT,
OCHOBaHMW U COJIeM B CBET€ MPEACTaBICHUH 00 AIEKTPOJIUTHUYECKON
nucconnanny. KauecTBeHHbIE peakiiud Ha MOHBL. [IoHATHE O TUAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEHMIETOK HEOPTaHUYECKUX
BEILIECTB — METAJNIOB UM HEMETauioB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(xmopua Hatpusi), UCCIEOBAHNE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW pEeaKiuu
OT BO3JEUCTBUSl PA3NUYHBIX (PAKTOPOB, HUCCIEIOBAHUE DIEKTPOMPOBOJHOCTH
pacTBOpPOB BEHIECTB, IMpolEecca OWCCOLUMALMU KHUCIOT, IIEJIOYe U CoJiei
(BO3MOKHO  HCHOJIb30BAaHHE BHJIEO MATE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX  TMPU3HAKK  MPOTEKaHUs  peakluil HOHHOro  OOMeHa
(oOpazoBaHue oOcajka, BbIJCIEHHE Ta3a, oO0pa30oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3joKeHUsl, COSUHEHHUs), pacllO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pPEAKIMAd HAa HWOHBL, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTtasuibl 4 UX cOeAMHEHUS

OOmiast xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MUECKUe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHE CBOMCTBA Ha TMpPUMEPE  XJopa
(B3auMozeiicTBUE € MeETaJUlaMH, HEMETajulaMu, IIeJo4aMu). XJIOPOBOIOPOI.
CongHass KUCIIOTa, XMMHUYECKHE CBOWCTBA, IMOJYy4YEeHUE, NMpUMEHEHHE. JlelicTBue
XJIOpa W XJIOPOBOJOpOJA HAa OPraHU3M 4YEJIOBEKAa. BakHeWImne XJIOpUIbl U HX
HaXOXJCHHE B MPUPOJE.

O6mas xapaktepucTtuka 3nemMeHTOB VIA-rpymnmbl. OcoO€HHOCTH CTpOECHUS
aTOMOB, XapaKTepHble CTENeHH OKucieHus. CTpoeHue U (PuU3MYECKHUE CBOMCTBA
MPOCTBIX BEHIECTB — KUCIOPOJA U Cepbl. AJUIOTPONHBIE MOAU(PUKAIIUU KUCTIOPOIa
u cepbl. XuMuueckue cBoiicTBa cepbl. CepoBoa0OpoJ, cTpoeHue, (GU3NYECKHe U
XUMHAYECKHE CBOMCTBA. OKCUABI CEpPbl KAK MPEICTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kuciora, ¢U3MUECKHE MW XHUMHYECKHe CBoMcTBa (OOmMe Kak
MpeACTaBUTEN Kllacca KHUCJIOT M cherudpuueckue). XUMHUYECKHE peaKiluu,
JeXanme B OCHOBE IPOMBIIIJIEHHOIO CHoco0a TMOMY4YeHUsSI CEPHOM KHUCIIOTHI.
[Tpumenenune cepHoil KUCIOTHI. CONMM CEPHOM KUCIIOThI, KAYECTBEHHAS] PEAKLIUS Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpuUpoae. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIoIIeH cpelbl COEAUMHEHUSMH Cepbl (KUCIOTHBIE MOXK[IH,
3arpsi3HEHUE BO3AyXa U BOJIOEMOB), CITIOCOOBI €0 MPeI0TBPAILCHUS.

OO6mias xapaktepucTrka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHHUS. A30T, pacnpoCTpaHEHHE B MPUPOJIE,
¢dbuznyeckre U XuMudeckne cBorcTBa. KpyroBopot azora B npupoje. AMMHUaK, ero
(dbu3nYecKre U XUMUYECKHE CBONCTBA, MoJlydeHue u npumenenne. Coau aMMoOHUS,
ux (pU3nyYecKue U XMMHYECKHUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ moyydyeHue, (GU3UYECKHe U XUMUUYECKHUe
cBoicTBa (0OIlIMe Kak TMPEACTaBUTENS Kilacca KHUCIOT U crenuduyueckue).
Hcnonp3oBaHne HUTPATOB M COJEd aMMOHHMS B KAyeCTBE MHMHEPAIbHBIX
yaoOpeHuid. XuMHUUYECKOE 3arps3HEHUE OKPYKAIOIel Cpe/ibl COeTMHEHUSIMHU a30Ta
(KUCTIOTHBIE MTOXIW, 3arpsi3HEHUE BO3AyXa, MOYBbl U BomoémoB). Docdop,
ajioTponHbie Mogudukanuu Gocdopa, Puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun pocdopa (V) u pochopnas kuciaora, Gu3ndeckre 1 XUMUIECKUE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue GpochaTtoB B KaueCTBE MUHEPATbHBIX YI0OpEHHUIA.

O6mas xapaktepucTtuka 3nemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHCICHHS.  YTIEpOod,  alUIOTPOIHBIE
Moau(dUKalUKM, pacpOCTpaHEHHE B TMpUPOJE, (PUIMUECKHE U XUMHYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepojaa, ux
¢uznyeckre W XUMUYECKHE CBOWMCTBA, JEHCTBME Ha JKUBBIE OpPTraHU3MBbI,
MOJIy4YEeHUE U TMPUMEHEHUE. DKOJOTMYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCHIIOM
yraepoaa (IV), rumore3a riao0anbHOrO MOTEIJICHUS KIUMaTa, NapHUKOBBIM
3 dexT. YrompHas KUCIOTa U €€ CoNu, nX (GU3NYECKHe M XMMHUYECKHE CBOMCTBA,
noixyyeHue u TnpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonw3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHauanbHbIE MOHATHSI 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriepojaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, TaHOJ, TJUIEPUH, YKCYCHAs! KUCJIOTA).
[IpuponHble HMCTOYHHUKU YIJIEBOJAOPOAOB (Yrojib, HPUPOJIHBIA Tra3, HEQTH),
MPOAYKTHl UX MepepaboTku (O€H3MH), UX POJb B OBITY U MPOMBIIIJIEHHOCTH.
[lonsiTe 0 GMONOTrMYECKHN BaKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBojaax — u Ux
poJii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX W
HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckue U XUMHUYECKHE CBOICTBA, TMOJNy4YeHUE U
npuMmenenne. CoenuHeHuss KpeMHusi B mpupoje. OOimue mnpeacraBieHus 00
okcuae kpemHus (IV) m xpemuueBoit kuciaore. CHIMKATBl, UX HCIIOJIb30BAaHHUE B
OBITY, B MPOMBIIUIEHHOCTU. BakHelIue CTpouTeIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, IIeMEHT, OeTOoH, keje300eToH. [IpobGaeMpl 6€30MacHOT0 HCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3l0B HEOPTraHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE MTPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpaxkaromue (U3NYECKHE M XUMUUYECKUE CBOMCTBa
rajjoreHoB M UX COEAMHEHHUM (BO3MOXKHO HCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpazmamMmu  ceppl U €€ COeAUHEHMSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BHJIEOMATEpUATIOB), HAOJIOJCHUE TMpolecca OOYyIIIMBaHUS caxapa Moj JeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM  KHUCJIOTBI, H3Yy4YEHUE XUMHUYECKHX CBOWCTB
pa30aBIeHHON CEpHON KHUCIOTHI, MPOBEJACHUE KAYECTBEHHOUN peakinu Ha Ccyiab(har-
MOH U HAONIOJIeHWE MpHU3HAKa €€ MPOTEKaHMs, O3HAKOMIIEHHE C (U3UYECKUMU
CBOMCTBaMHu a30Ta, (ochopa M UX COETUHEHUU (BO3MOXKHO HCIIOJb30BaHUE
BHJIEOMATEepUaIOB), oOpa3liaMu a30THBIX U (POoCcHOPHBIX yIOOpEeHUH, MOJydYeHuE,
coOupanue, paclio3HaBaHWE U M3Y4YCHUE CBOICTB aMMMaka, MPOBEJACHUE
KaueCTBEHHBIX pEeakiMii Ha MOH aMMOHHUS U (ochaT-uOH U U3yUYEHHE MPU3HAKOB
UX NPOTEKAHUS, B3AUMOIENCTBME KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MEIBIO
(BO3MO>KHO WCMOJIb30BAHUE BUJIEOMATEPHUAIIOB), W3y4CHUE MOJIeJen
KPUCTAJTMYECKUX PEHIETOK anMasza, Tpaduta, ¢yiiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTra3a, MoJiydyeHue, coOMpaHue, pacrno3HaBaHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJACHUE KAYECTBEHHBIX peaKIuii Ha KapOOHAT U
CUJIMKAT-UOHBl W U3YYECHUE TMPU3HAKOB UX NPOTEKAHUs, O3HAKOMIICHHE C
MNPOAYKIHMEN CHJIMKATHOW NPOMBIIUIEHHOCTH, PEIICHUE JKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe «BaxkHeuIe HEMETAJJIbl U UX COEIUHEHUSY.

MeTtajuibl M UX COCAMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHus B llepuomnueckon cucteMe XUMHAYECKUX dieMeHtoB [J[. W.
MenpaeneeBa u cTpoeHHUs: aToOMOB. CTpoeHHE MeTajuioB. MeTaminyeckasl CBs3b U
METAJUIMYECKAs]  KPUCTAUIMYECKAss  PEETKA.  DJIEKTPOXHUMHUYECKHU  pAl
HanpsbkeHu metamioB. Ousnueckue U XMMHUYECKUE CBOMCTBAa MeTaiuioB. OO0mue
crocoObl moyuyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajb, YyryH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[I{eounble MeTauibl: MoJiokeHue B [lepruoamyeckoil cucreMe XMMUYECKHUX
anemeHToB JI. 1. MenneneeBa, CTpoeHHE MX aTOMOB, HAaXOXICHUE B IPUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe HaTpusi U Kaiausi). OKCUIbl 1



TUAPOKCHUABI HATpusg M Kanus. [IpuMeHeHue IIeNOoYHBIX METauIOB HU  HUX
COCIMHECHUN.

[IleoyHO3EMENBHBIE METAJUIBI MAarHuii W KaJbLUW: IIOJIOKEHUE B
[Tepunognueckoit cucreMe xumuueckux sneMeHToB J[. M. Menneneesa, crpoeHue
HX aTOMOB, HaX0XJIeHUE B pupoae. PU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkuelmume coequHeHHs] KaiblUs (OKCHUIl, THUIPOKCHUI, COJIH).
JKécTkocTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS.

AnroMuHUN: TI0JI0)KeHUE B [leproanueckoil CucTeMe XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHE aTtoma, HaxoxkaeHue B npupone. dusmueckue u
XUMUYECKUE CBOMCTBA altoMUHMS. AM(OTEpHBIE CBOMCTBA OKCHUJIA U TUIPOKCHIA
AJIFOMUHUS.

Kenezo: nmonoxenue B [leproandeckoit cucTeMe XUMHUYECKHUX 3JI€eMEHTOB /I,
. MenneneeBa, CTpoeHHE aToma, HaxOXIACHUE B Ipupone. duszndeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U comu xkenesa (II) u sxenesa
(IIT), ux cocraB, CBOICTBA U MOJTy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C O00pa3liaMy METAJIOB W CIUIABOB, UX (U3UYECKUMU
CBOMCTBaMH, M3y4Y€HHUE  PE3YyJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BHUACOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJIEUCTBUSA OKCHJA
KaJIbLIUS W HATpus C BOJOM (BO3MOXKHO HCIOJIb30BaHUE BHIEOMATEPHUANIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCAa TOPEHUS XKee3a B KUCIOPOAE
(BO3MOKHO  HCHOJb30BAaHWE  BUJIEOMATEPHUANIOB), TPU3HAKOB  MPOTEKAHUS
KAQYECTBCHHBIX PEAaKUMM HA MOHBI: MAarHus, KajabLUsA, aJIIOMUHHS, LIMHKA, XKEJe3a
(IT) u xeneza (I1I), meau (1), HabnroaeHUE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
IJJaMEHH MOHAMU HATpHsi, Kalus W Kaiablusg (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THMAPOKCHAA ATIOMUHUS
Y THIPOKCHUJA [IMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHeuniune
METAJIJIbl U UX COEIUHEHHUS.

XuMus ¥ OKpYKaOLIafA cpeaa

BemectBa m Marepuasibl B ITOBCEIHEBHOM XHU3HM YENOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEUIECTB U XUMUUYECKUX peakuuil B ObiTy. [lepBas momoinb npu
XUMHUYECKHUX OKOTaxX U OTPABJICHUSAX.

XUMUYECKOE 3arps3HEHUE OKpYKawmieh cpeanl (MpeaeibHas JOomycTUMast
KOHIIeHTpalus BemiecTs, nanee — [1JIK). Ponp xumMuu B penieHun 3KOJIOrM4eCKuX
npoOJieM.

Xumuueckuit IKCnepumenm:

M3yueHue oOpaslloB MaTepualoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIC
MaTepuarbl).

Meosicnpeomemmnoie ceasu



Peanuzanusa MeXNpeIMETHBIX CBS3€d MpPU U3YyYEHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOIb30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
MOHATHH, TaK W TIOHITHH, SIBSIONAXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAaY4YHbIE MOHSTHUS: HAay4YHbIA (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kilaccuukaius, MEepUOAUYHOCTh, HAOIIOJEHUE,
AKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIeNb, SBICHUE, NapHUKOBBIN
3 heKT, TeXHOIOTHS, MaTePHUAIIBI.

®dusnka: maTepusi, aToM, D3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOMbI, PagUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUM 3apsji, MPOBOJHUKH,
MOJIYNIPOBOJHUKH, JUAJEKTPUKHU, (POTOSIEMEHT, BEUIECTBO, TEJNO, OOBEM,
arperatHoe COCTOSIHUE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIITUYECKAs
pemeTka, CriaBbl, (PU3UYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHUS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢dorocunrtes, npixanue, Ouocdepa, 3KOCUCTEMa, MHUHEPAIbHBIC
yA00pEeHUsI, MUKPORJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIbHBIE BEIIECTRA.

I'eorpadus: armocdepa, runpocdhepa, MUHEpadbl, TOPHBIE MOPOJHI,
MOJIE3HbIE UCKOIAeMbI€, TOILIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE PpE3yibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCS B XOJie OOy4eHMs] XMMHUHU B €IMHCTBE Y4YEOHOW U
BOCIUTATEIIBHOMN JI€STEIBHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMH POCCHIUCKUMHU
COLMOKYJIbTYPHBIMU W JYXOBHO-HPABCTBCHHBIMU LIEHHOCTAMH, TNPHUHSATHIMU B
oOlllecTBE TMpaBWJIaMHM W HOPMaMHU TMOBEACHUS M CIOCOOCTBYIOT THpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIM3AIIUNA 00yUYarOIIUXCS.

JInuHOCTHBIE  pe3ydbTaThl  OTpPaXXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOW TMO3WTHBHBIX LIEHHOCTHBIX OpPUEHTAUUA U
pacIIMpEeHUE OIbITA JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpuoTHYEeCKOro BOCIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACIEAUI0, MOHMMAaHUA 3HAYEHHUS XUMHYECKOM HAayKd B KHU3HHU
COBPEMEHHOI'0 00I1IeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHOM MH(pOpManueil o
MEPEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBOM M OTECYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2)rpaxaaHCKOro BOCIIUTAHMS

MPEJCTABICHAS] O COLMAIBHBIX HOpPMax M MpPaBWIAX MEXKIUYHOCTHBIX
OTHOILIEHUHA B KOJIJIEKTUBE, KOMMYHHUKATUBHOM KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-UCCIEAOBATEIbCKOM, TBOPYECKOW W JPYrHX  BHJAX
NEATeNIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESTEIbHOCTH MpHU
BBITIOJIHEHUM Y4YEOHBIX, TO3HABATEJIBHBIX 3a7a4, BBHIOJIHEHUU XUMHYECKUX
AKCIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMIICHUS K B3AaUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpollecce ITOM y4eOHOW MesITENbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEACHHE U IIOCTYNIKM CBOMX TOBApHUILEH C NO3ULUHU
HPABCTBEHHBIX U TPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUM MTOCTYIIKOB;

3)EHHOCTH HAYYHOI' 0 MO3HAHMSA:

MHPOBO33PEHUYECKUE TPEICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pPAa3BUTHUA HAYKA W COCTABISIONINE
OCHOBY JIJIsl TOHUMaHHMs CYIIHOCTU HAYYHON KapTHUHBI MUpa, NpEACTaBiIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKa C
MPUPOJHOUN CPENOH, O POJIM XUMHUM B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEbHBIC MOTHUBBI, HAITPABJICHHBIE HA MOJYYCHHE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOJUMBbIEC MJII OOBSCHEHUS HAOII0aeMbIX IPOIIECCOB U SIBJICHUM,
MO3HABaTEIbHON, MH(OPMALIMOHHOW M YUTATENbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOU



TUTEpaTypor, JOCTYIMHBIMU TEXHUYECKUMU CPEACTBAMH HH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOY4YEHUI0O M TMO3HAHMIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €camM000pa30BaHWIO, TPOEKTHOM M HCCIEAOBATEIbCKOU
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpPABICHHOCTU U YPOBHS OOyUEHHS B
JIaJIbHCUIILIEM;

4)¢opMupoBaHNs KyJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH »KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHHE MOCIEICTBUU U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aTKOroJis, HAPKOTUKOB, KYPEHHUS ),
HEOOXOJUMOCTH COONIOJEHUS] TMpaBuid O€30MaCHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaNbHOM KU3HH;

5)TpynoBOro BOCIUTAHMS:

MHTEpEC K MPAKTUYECKOMY M3YUYEeHUI0 Tpodecchil u Tpyaa pa3audHoro poaa,
YBOXEHHE K TPYyAYy M pe3yibTaTaM TPYAOBON JEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHWM MO XUMHUM, OCO3HAHHBIM BBIOOP
WHJIMBUAYaIIbHOU TPACKTOPUHU MPOJIOKEHUsT 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XUMUHM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycnenHou npodeccuoHanbHOM eSITENHbHOCTH U Pa3BUTHUSL HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIallTUPOBATHLCA B MPO(ecCuOHATLHOM Cpejie;

6)3K0J10r14eCcKOro BOCIIMTAHUSI:

AKOJIOTUYECKHU 11eJIeCO00pa3HOEe OTHOIIEHUE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, TIOHUMAHUE IIEHHOCTU 3I0POBOTO U
O0e3zomacHOoro o0Opa3a >KH3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
(U3NYECKOMY M TMCHUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOJICHUS
MpaBuJl 0€30MaCHOTO MOBEICHUSI TPU pabOTE C BEIIECTBAMU, a TAKXKE B CUTyaIUsX,
YTPOKAIOMIUX 3[I0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHUSI, MOJy4aeMble MPU U3YYECHUH XUMUH, IJIS
peLIEHUs 3a/1a4, CBI3aHHBIX C OKPYKAIOLIEH ITPUPOJIHON CPENOU, IJIs IMOBBIIICHUS
YPOBHSI ~ DKOJOTHYECKOW  KYJIbTYpbl, OCO3HAaHHUS TJIOOAJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M MyTel WX PEeIIeHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBAaTHLCA UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIIbHON MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MeTanpeaMETHBIX pe3yJbTATOB BBIACISIOT 3HAUYUMBIC IS
dbopMupoBaHUsS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHIIUII, TUTIOTE3a, (PaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHUHN U3 3TUX MPEIMETOB (POPMUPOBATH MPEACTABICHHUE O IIEJIOCTHOM



Hay4YHOW KapTHUHE MUpa, U YHUBEpCalIbHbIE yueOHbIE NeicTBUS (IT03HABATENbHbIE,
KOMMYHHUKAaTHUBHBIE, PETYJSITUBHBIE), KOTOpbIE 00eCneYnuBarOT (OpMUPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO yueOHOMU
NeATEeNbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEPCAJIbHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1oruyeckue aeiicTBUA:

YMEHHUS HCIMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUHU
3HAHUMU: PACKPBIBATh CMBICI XMMHUYECKUX MOHSATUN (BBIIEIATH UX XapaKTEpHbIC
MPU3HAKY, yCTaHABIMBATh B3aUMOCBSI3b C JPYTMMHU MOHSITUSMH), WCIOIb30BaTh
MOHATHUS JJIs1 OOBACHEHUS OTJIENbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KIACCU(PUKAIMU XMMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIuH,
YCTaHaBIIMBaTh MNPUYUHHO-CIIECICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTUBHbBIC, NEAYKTUBHbBIC, 10 aHAJIOTUN),
JienaTh BEIBOJBI U 3aKIIFOUCHHUS;

yMEHHUE TMPUMEHSATh B TMpollecce MNO3HAHUS TOHATUS (IpEeAMETHhIE U
MeTanpeIMETHbIC), CAMBOINYECKHE (3HAKOBBIE) MOJIETU, UCTIOJb3yEMbIE B XUMUU,
peoOpa3oBBIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTaBICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI 3JIEMEHTa), XUMHUYecKas (opMylia W ypaBHEHUE
XUMUYECKOU PeaKIUH — MPU PEHIEHUH YueOHO-TIO3HABATEIbHBIX 3a7]a4, C yUETOM
ATUX MOJEIBHBIX MPEACTAaBICHUN BBIABIATH U XapaKTepU30BATh CYIIECTBEHHbIC
MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBISIBIIITH  OOI[ME  3aKOHOMEPHOCTH, TPUYHMHHO-CIEACTBEHHBbIE CBSI3M U
MPOTUBOPEUHMS B U3yUaeMbIX MPOIIECCaX U SIBICHUSIX.

Ba3oBble uccienoBarejibckue JeMCTBUS:

YMEHUE UCIOIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXe B KAyeCTBE OCHOBBI MJii (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CYXICHUM;

MpuoOpeTeHHe OMNbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U TPOBEACHUIO
YUYEHMUYECKHX OJKCIEPUMEHTOB, YMEHUE HaOlonaTh 3a XOAOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 Pe3ynbTaT, GOpMyIUpoBaTh 0000IIECHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOIO ONBITA, UCCIEOBAHUS, COCTABISITH OTUET
0 MpojieaHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUJOB U (POpM Mpe/ICTaBICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(HayuHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHUsl, CIPaBOYHbIE
nocodbusi, pecypcbl MHTepHETa), KPUTUUECKH OIICHUBATh NPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;



YMEHUE MPUMEHATHh Pa3IUYHbIE METOJAbl M 3aMpOChl MPHU MOUCKE U O0TOOpE
MHpOpMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX [ BBIIOJIHEHUS
y4eOHBIX M MO3HABATENIBHBIX 3aJ1au ONPE/IeIEHHOTO THUIa, IPUOOPETEHUE OMbITA B
o0JlacTU  MCMHOJb30BaHUSI MH(DOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHBIX TIOMCKOBBIX CHUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (OpMY TIpeACTaBIeHUs] UHPOPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIIOXKHBIMU CXEMaMH, JHarpaMMamu,
apyruMu popMamu rpa@uKku U ©X KOMOUHALIUSIMU;

YMEHHUE WCIOJIb30BaTh W aHAIU3UPOBATh B IIpollecce Yy4eOHOM U
UCCIIEIOBATENBCKON NEeSITENbHOCTH MH(OPMAIMIO O BIUSHUM MPOMBIIIJIEHHOCTH,
CEIBCKOr0 XO3SIICTBA M TPAHCHOPTAa HAa COCTOSHHE OKpPY’KaIoMIeH TPUPOIHON
Cpelibl.

KoMMyHuKaTHBHBIEe YHUBeEpPCAJIbHbIE YYeOHbIe 1eHCTBHS:

yMEHHUS 3aJlaBaTh BOINPOCH (B XOJ€ Juanora W (WIh) JUCKYCCUHM) TIO
CylllecTBY  OOCyXJgaeMod  TeMmbl, (QOPMYIUPOBATH CBOU  MPEIJIOKECHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TTPEAJIOKEHHON 3aa4H;

YMEHHUSI ~ MOPENICTABISAThL  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIHHOMN
NEATeIbHOCTA B YCTHBIX W TIHMCbMEHHBIX TEKCTax; JeiaTh MPe3eHTALHIO
PE3YIAbTATOB BBIMIOJIHEHUSI XMMHUYECKOTO0 SKCIEpPUMEHTa (J1abopaTOPHOrO OIBITA,
1ab0paTopHOM pabOThI MO UCCIIEIOBAHUIO CBOIMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHHUSI y4eOHOrO0 COTPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABAaTEIbHOM U KCCIENOBATENILCKOW  NIESITENBHOCTH  TPU  PEIICHUU
BO3HHUKAIONIUMX MpoOJieM Ha OCHOBE yu€Ta OOIIMUX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CyXaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOpIUHAIUS
COBMECTHBIX JCHCTBHI, OINpeaeNeHne KpPUTEPUEB IO OIEHKE KauecTBa
BBITIOJIHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIe YyHUBepcAJbHbIE YUeOHbIE 1eliCTBUSA:

YMEHHUE CaMOCTOSITEIBHO OMNPEACNSITh IENU IeATebHOCTH, IUIAaHHPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeNbHOCTD, BbIOMpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI PENIEHUs YYEOHBIX U
MO3HABATEIbHBIX 3aJlad, CaMOCTOATENbHO COCTABJISATh WM KOPPEKTUPOBATH
MPEIIOKEHHBIA aITOPUTM JACUCTBUA NPU BBINOJHEHUH 33JaHUN C Y4ETOM
MOJIyYEHHUsI HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHUE IMOJYUYEHHOTO pe3yJbTaTa 3asiBICHHOW 1€, yMEHUE
UCIIOJIb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IIPe/1jiaraeMble B YCIOBUU 3a1aHUM.



HNPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpeaMeTHBIX PE3YJIbTaTOB IO OCBOEHUIO 00s3aT€IbHOrO
COJIep>KaHMsl, YCTAaHOBJICHHOTO JaHHOM (QeaepanbHONW paboueil MnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4HbIC 3HAHMS, YMEHUS M CIOCOOBI
OEeUCTBUM, creruduyeckue I TOPEAMETHOM 007acTh  «XHUMUS», BHJIBI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoHny oOydenus B 8 ki1acce rmpeMeTHbIe pe3yJibTaThl HA 0a30BOM YpOBHE

JOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUYAIOIIMXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHUMA: aTOM, MOJEKYIa,
XUMHAYECKHM 3JIEMEHT, MPOCTOE BEIIECTBO, CJI0XHOE BEIIECTBO, CMECHh
(oIHOpOJIHAST M HEOJAHOPOAHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJIsIpHasE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi 10151 XUMUYECKOT0 3JIEMEHTa B COEAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJb, JJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb
OKHUCJICHHUS, XMMHYECKasl peakuus, KiacCUPUKAIUs peakiuil: peakiuu
COCMHEHUS, PEaKIMu pPa3N0oKEHUs, pEaKIUu 3aMENICHUs, peaKiuu
oOMeHa, 3K30- U PHJAOTEPMUUECKUE PeaKiuu, TeroBoi ekt peakiumu,
SAIpO aToMa, BJEKTPOHHBIM CIIOW aToma, aTOMHasi OpOUTallb, PAaAUYC
aToMa, XMMHYECKas CBs3b, MOJSpHAs W HEMOJSIpHAs KOBAJICGHTHAS CBS3b,
WOHHAs CBs3b, MOH, KaTHOH, aHUOH, PACTBOpP, MaccoBas JOJs BeEIIeCTBa
(TIporieHTHAs KOHIIEHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH U
MPUMEHSITh 3TH OHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHU;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIsI COCTaBlieHUs (opmyn
BEILIECTB M YPAaBHEHUN XUMHUUECKUX PEaKIIHil;

e OINpENENsATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIIUHECHUSX,
CTEMEHb  OKUCIEHMS  3JEMEHTOB B  OMHApHBIX  COEJMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEIMHEHUU 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas U HOHHAas) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMbICT Ilepumommueckoro 3akona JI. W. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TNEPUOJAMYECKON 3aBHCUMOCTH CBOICTB
XUMUYECKUX JJIEMEHTOB OT UX mojoxkeHus B [lepuoauueckoii cucreme,
3aKOHOB COXPAHEHHSI MAacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTapo;

e OMNKCHIBATH W XapakTepuzoBaTh TaOmuuHyr ¢opmy Ilepuonuueckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh TMOHATUS «TJABHAs
noarpynna (A-rpynmna)» u «modoyHasi noarpymnmna (b-rpymnma)», mManbie u



OoJIbllIEe TEPHUOJIbI, COOTHOCUTh OO0OO3HAUEHHsS, KOTOpbhIE HMEIOTCS B
tabmune «llepumoamyeckass cucrema XuMHUUecKux dsiemeHToB J[. M.
MenneneeBay C YHCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsij siipa, 00IIee YUCIO SIEKTPOHOB
U pacrpeieieHue UxX Mo SJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (MO YKUCIYy M COCTaBY Y4YacTBYIOIIMX B peaKIuu
BEILIECTB, MO TETIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPIKIas OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YpaBHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIUIA;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHWMHUYECKUX IMPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISAPHYI0O M MOJSIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JOJII0 XHUMHYECKOTrO »JJeMeHTa 1o ¢opmyse
COEIMHEHNS, MaCCOBYIO JIOIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKOU pEaKIuu;

MIPUMEHSITh OCHOBHBIE OIEpallMi MBICIUTEIHHON JNEATeNbHOCTU — aHaJIH3
W CHHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEeMaTH3allkio, KiacCHU(UKaInIo,
BBISIBIICHUE MPUYMHHO--CIEJACTBEHHBIX CBSA3EU — ISl M3YyUYEHHs] CBOICTB
BEIIECTB W XUMHYECKHX PEAKIUM, eCTeCTBEHHO-HAyYHbIE METO/IbI
MO3HAHUS — HAOIIOJEHUE, U3MEPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasibHbBIN U MBICIICHHBIN );

cieioBaTh ~ NpaBUJiaM  TOJb30BaHUS ~ XUMHUYECKOM  TOCylod U
1a0opaTopHBIM 00OpYJOBAaHMEM, a TakKe IMpaBujiaM oOOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIHUSMU 10 BBIIOJHEHUIO
Ta00paTOPHBIX XUMHYECKHUX ONBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAacCOBOM J0JIEM pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBaTh M MPOBOJUTH  XUMHYECKHE  HAKCHEPUMEHTHI  TI0
pacrio3HaBaHUIO PACTBOPOB IIEIOUYEH U KUCIOT C MOMOIIBI0 UHIUKATOPOB
(;makmyc, heHondTanenH, METHIOPAHK U APYTHUE).

K xoHiy oOydenus B 9 kijiacce mpeMeTHbIE pe3yJIbTaThl HA 0A30BOM ypOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIMUXCS YMEHUM:

PacKphIBaTh CMBIC OCHOBHBIX XHUMHUYECKMX TOHSATUM: XUMHYECKHUH
AJIEMEHT, aTOM, MOJEKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEIECTBO,
CJI0KHOE BEIIECTBO, BaJEHTHOCTb, SJIEKTPOOTPHUIATEIHBHOCTh, CTEIEHB
OKHCJICHUS, XUMHUYECKas PEaKIHs, XUMHUYECKasl CBs3b, TEII0BOM 3 PekT



peakiuu, MOJb, MOJISIpHBIA  O00BEM,  PacTBOp,  DBIEKTPOJUTHI,
HERJIEKTPOJIUTHI, JJICKTPOJIUTHYECKAsT TUCCOLMAIMS, PEAKIMA HOHHOTO
oOMeHa, KaTaliu3aTtop, XWMHYECKOE paBHOBEcHe, oOOpaTUMble U
HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIUU,
OKUCIIUTEIb,  BOCCTAHOBUTEIbh, OKHCIEHHME U  BOCCTaHOBJIEHUE,
amorponusi, aMmpOTEPHOCTh, XUMHUECKas CBsI3b (KOBAJICHTHAsl, MOHHAS,
METAJIMYECKasi), KpUCTAJIUIMYECKass pemeéTka, KOpPpo3usi METaJlIoB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakiuu, MpeAeiabHO IOMyCcTUMas
koHueHtpauus [1JIK Bemecrtna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKHX TOHSATUM U
MPUMEHSITh 3TH TOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAILICHU;
UCIIOIB30BaTh XMMHYECKYI0O CHUMBOJIMKY [JIi COCTaBJieHUS (HopMyl
BELIECTB U YPABHEHUN XMMUYECKUX PEAKLIHM;

OMPENIENATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX PpaA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OMpeNIeIEHHOMY KJIACcCy COEIUHEHUM mo (opMmynaMm, BUA XUMUUYECKOU
CB3U (KOBaJICHTHAs, WOHHAs, MeETaUIM4YecKas) B HEOPraHMYeCKUX
COCIMHEHUAX, 3aps]] MOHA MO XUMHUYECKOU (hopmyle, XapakTep cpelbl B
BOJIHBIX PAacTBOpPaX HEOPTaHUYECKUX COCIMHEHUM, THUIl KPUCTATUITMYECKON
PELIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMmbIichn llepmommueckoro 3akona JI. WM. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro TOHUMAHHE: OINHUCHIBATH M XapaKTEpU30BaTh
tabnuunyo Gopmy [lepuoandeckoil CUCTEMBbl XUMUUYECKUX JJIEMEHTOB:
pazniuuaTh TOHATHUS «JIaBHas moarpymnmna (A-rpynmna)y U «moOodHas
noarpynna (b-rpynna)», wmanbsle u OOJbIIME TEPUOABI, COOTHOCHUTH
0003HaUCHHUSA, KOTOpHbIE MMEIOTCI B MEPHOJAMYECKOM TaOmuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
3JEMEHTOB (COCTaB M 3apsja sapa, oOIee YHCIO0 dJISKTPOHOB U
pacrpefieieHue HX 10 D3JIEKTPOHHBIM CJO0sIM), OOBSCHSATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUU B
npejenax MaliblX NEPHOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMUYECKHE peakiuu (MO YUCIYy M COCTaBY Y4YacTBYIOIIMX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 U3MEHEHHUIO CTEMEHEW OKHUCIeHUs
XUMUYECKUX PJIEMEHTOB);

XapaKTepU30BaTh (OMHUCHIBATh) OOIMHME M CIHEHU(DHUUYECKHE XUMHYECKHE
CBOMCTBa MPOCTBIX M CIOXHBIX BEHIECTB, TMOJTBEpPKIas OIMNHUCAHUE



npuMepaMi MOJICKYJISIPHBIX W HOHHBIX YpaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKNAX PEAKIINU;

COCTaBJSITb YpPaBHEHUS JJIEKTPOIUTUYECKOW JIMCCOLMAIIMU  KHCIOT,
LIEJIOYEU U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIIUM HOHHOT'O
oOMeHa, ypaBHEHHUsI peaklHil, TOATBEPKAAIOUUX CYIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXKY BEIIECTBAMU PA3TUYHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX — PEAKIIUMA
TIOCPEJICTBOM COCTaBJICHUS AJIEKTPOHHOTO OajlaHCca dTHUX PEaKIni;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX TMPEBpAIICHUH B pa3IddHbBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISAPHYIO M  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JOJII0 XHUMHUYECKOTrO »JJeMeHTa 1o ¢opmyse
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKOU pEaKIuu;

co0IrI01aTh npaBujia  IOJIb30BAHUSA XUMHYECKOUN IOCyI0U1 "
nabopaTopHBIM  O0OpYJOBaHMEM, a TaKXke MpaBuia oOpamlieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIHUSMU 10 BBITOJHEHUIO
Ta00paTOPHBIX XUMHYECKHUX ONBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3000pa3HbIX BENIECTB (aMMHaKa U YIJIEKUCIIOTo rasa);

MPOBOJAWUTh  PEaKIHMH, MOATBEPXKIAIOIIMEe  KAa4eCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUSI-,
noaua-, kKapbonat-, ¢ocdar-, cuiMkar-, Cyib(ar-, TUIPOKCUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOPaX HEOPTaHUYECKUX BEIIIECTB;

MIPUMEHATh OCHOBHBIC OIEPAIIMU MBICITUTEIBHON AEATEIPHOCTH — aHaJW3
W CHHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTeMaTHU3allUui0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€d — [l U3yYEHHsS] CBOWCTB BEIECTB U
XUMUYECKUX pEaKinii, eCTeCTBEHHO-Hay4YHble METOAbl TIO3HAHUS —
HaOJIrofieHUE, W3MEPEeHHE, MOJCIHPOBAHUE, SKCIIEPUMEHT (pealbHBIA M
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacos
Ne HanMeHoBaHMe pa3e/ioB H JIeKTPOHHBIE (LM(POBbIE)
n/n TeM NPOrpaMMBblI Bcero Kourpoaruie HpakTiieckue o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nes 1.IlepBoHayajibHbIe XMMHYECKHE TOHATHS
Xumusi — BaxkHasi 0071acTh
11 €CTCCTBO3HAHUS U 5 ) Bubnuoreka [JOK
MPAKTUYECKOU JAECSATEIBHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemtecTBa 1 XuMu4eckue 15 1 Bubnuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nen 2.BaxHeiilmue npeacTaBuTe M HEOPraHMYeCKUX BeleCTB
)1 Bo3snyx. Kucnopon. Ilonsarue 6 bubmmoreka [JOK
00 okcHmax https://m.edsoo.ru/7f41837c
9 Bonopon.Ilonsitue o kucinorax 2 1 Bubnuoreka [JOK
U COJIIX https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsl. [lonstue 06 5 1 1 Bubnuoreka [JOK
OCHOBaHHUSX https://m.edsoo.ru/7f41837c
54 OcHOBHBIC KJIaCCHI 1 1 1 Bubnuoreka [JOK
HEOPraHUYECKUX COEAUHEHHI https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3.Ilepuoanyeckuii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3jieMmeHToB JI. U. MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHMU




[Tepuonnueckuii 3aK0H U

31 [lepuoanueckas cucrema 7 Bubnuoreka [JOK
XUMHUYECKUX 3eMeHTOoB /1. H. https://m.edsoo.ru/7f41837¢
Mennene-esa. CtpoeHue aroma

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIIbHBIE PEAKIIUU
Hroro no pazneny 15 brommorexa LIOK
https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KITIACC

KosaunuyectBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3jiejioB M TeM uugpoBbie
Ne i/ P KonTtpoabnbie | IlpakTnueckue (mupp )
NPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Pasznen 1.BemiecTBO U XUMHYECKHE PeaKINU
L1 [ToBTOpEHue u yriyOneHne 3HaHuH 5 1 bu6mmoreka [JOK
' OCHOBHBIX Pa3/IeioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAs! JUCCOLHAIIUSI. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKLIUK B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2.HemeTa/lsibl H MX COCUHEHHUS
21 OO11ast XxapaKTepUCTHKA XUMHUYECKUX 4 1 bu6mmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XxapaKTepUCTHKA XUMHUYECKUX
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa OK
' PyHeL. 26D https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XxapaKTepUCTHKA XUMHUYECKUX
2.3 aneMeHToB VA-rpynnsl. A3ot, pochop u ux 7 1 bubmmorexa LOK
' DYHHEL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XxapaKTepUCTHKA XUMHUYECKUX
2.4 aneMeHToB [VA-rpynnsl. Yraepon u 8 1 2 bubmorexa [TOK
' N PYTIHBL. poa https://m.edsoo.ru/7f41a636
KPEeMHUU U X COCAUHEHHS
Hroro no pazneny 25




Pa3zgen 3.MeTajiibl M UX COeTUHEHUA

. bubmuorexa [JOK
3.1 Obmue cBofcTBa MeTATIOR 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxxneime MeTamibl U UX COCTUHEHUS 16 hitps://m.cdsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. Xumusi 1 OKpykamoas cpeaa
41 B a 3 bubmuorexa [JOK
. €IIeCcTBa U MaTepuaibl B )KU3HU YEJIOBE hitps://m.cdsoo.rw/7f41a636
Hroro no pazneny 3
p 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTHueckne
n/n Bcero U3YYeHHs o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl

1 IIpenmer xumuu. Postb XMMHUM B )KU3HU 1 bu6mumoreka [JOK
yejoBeKa. Tena u BelecTsa 04.09.2023 | https://m.edsoo.ru/ff0d210c

) [TonsiTue o MeToax MO3HAHUS B 1 bubmuorexa [JOK
XUMUH 07.09.2023 | https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuia

3 paloThI B TaOOPATOPHH U PUEMBI 1 bu6mmoreka [JOK
oOpamieHus ¢ 1abopaTopHbIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
o0opynoBaHuEM)

4 Yucteie BemecTBa U cMecH. CriocoObl 1 bubmuorexa [JOK
pa3aciieHus: cMecen 14.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2

5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa [TOK

8 . PHNEP 18.09.2023 | https://m.edsoo.ru/ff0d28¢8
OUYHCTKU NOBApEHHOM COJIN)»
Bubnuoreka [JOK
A 1

6 TOMEL M MOJCIyIH 21.09.2023 | https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHE DJIEMEHTBI. 3HAKH 1 bubmuorexa [JOK
(CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U cOXKHBIE BELIECTBA 1 bubmorexa [TOK

P - 28.09.2023 | https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYSIPHOE YUEHUE 1 bubmorexa [TOK

YIp 7 02.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BCIICCTB.

10 Xumuueckas popmyna. BanentHocTh bubmmorexa HOK
Py 05.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
1 OTtHocuTeNbHAsE aTOMHAsI Macca. bubmmoreka [JOK
OTtHocuTenbHAas MOJIEKYIISIPHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10JIsI XHMHYECKOTO Bbubnuoreka [JOK
3JIEMEHTA B COCIMHEHUU 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 KoauuectBo Beniecrsa. Molib. Bbubnuoreka [JOK
MougnsipHas macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 du3nyecKue 1 XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMHUECKast peaKust 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky 1 ycia0BUs IPOTEKaHUS bu6mmoreka [JOK
XUMHUUYECKUX PEAKIIUI 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MAacChl BEILIECTB. bubmmoreka [JOK
XUMHUYECKUE YpaBHEHUS 26.10.2023 | https://m.edsoo.ru/ff0d3b88
Brrurcnenust KOJIM4ecTBa, MacChl
17 BEIIECTBA 10 YPABHEHUSM XUMHUYECKUX bubmorexa [TOK
" N P 09.11.2023 | https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukarus XuMHYECKUX peakiui
18 (coenuHeHwus, pa3ioKeHUs bubmorexa HOK
A > P ’ 13.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHIMKIoNeucT. O600IIeHNE U bubmorexa [TOK
' . 16.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIHsl 3HAaHUHA
20 KontponsHas padota Nel mo teme bu6mmoreka [IOK
«BelecTBa 1 XUMHUYECKHUE PEAKLIUI 20.11.2023 | https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocrtas bu6mmoreka [JOK
Bo3ayxa. Kucinopoa — snemMeHT u 23.11.2023 | https://m.edsoo.ru/ff0d448e




npocroe BemecTBo. O30H

duznueckre 1 XUMUYECKHE CBOIICTBA

22 KHCJIOpo/ia (peakuu OKUCICHUS bubmorexa HOK
P P ’ 27.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcuaax
CriocoOsl MoTydeHust KUCTIOPO/ia B
23 naboparopuu Zlqn OMLIH_UICHF;IOCTI/I bubmorexa [IOK
patop P ' 30.11.2023 | https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoit 3¢ ekt XumMuuecKoit
24 peaKkiuu, IOHITHE O Bbubnuoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, 3K30- U 04.12.2023 | https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUECKHUX PEaKLUIX
TomnuBo (HeTh, yroab U METaH).
25 3ar HBHG}EI/IC(I];OCi . a, CII0co0bI iro bubmorexa [TOK
P YRS 07.12.2023 | https://m.edsoo.ru/ff0d4c4a
MpeAOTBPALLICHUS
ITpaktuyeckas padora Ne 3 o reme
26 «[lonydyenue u cobupanue KUCIopoaa bubmorexa [TOK
- . P PO, 11.12.2023 | https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTB
7 Bonopon — anemeHT u npocroe bu6mmoreka [JOK
BemecTBo. Haxoxnenue B mpupoie 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
)3 duznyeckue 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojgopoaa. [Ipumenenune Bogopoaa 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCIOTAX U COIAX bubmorexa HOK
21.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI moTydeHus: BOAOPOia B bubmmoreka [JOK
naboparopun 25.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
31 «[Tomyuenue u cobupanue Bo10poaa bubmorexa [TOK
’ 28.12.2023 | https://m.edsoo.ru/ff0d4f42

W3yYEHHUE Er0 CBOMCTBY




MonsipHblii 00bEM ra3oB. 3aKOH

Bubnuoreka [JOK

32
ABorajipo 11.01.2024 | https:/m.edsoo.ru/ff0d542¢
Brrancnenus 00béMa, KOJIMUECTBA
33 BEIIIECTBA ras3a Io €ro U3BeCTHOM bubmorexa [IOK
» N Y 15.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncienust 00EMOB ra3oB 110
34 ABHCHUIO PEAKIIUM HA OCHOBE 3aKOHA bubmorexa [IOK
P . peaitl . 18.01.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznyeckrue 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK
BOJIBI 22.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [ToHsTre 00 bubmuorexa [JOK
WHJIUKATOpax 25.01.2024 | https://m.edsoo.ru/ff0d59¢2
Boga kak pactBoputenb. HachiieHHbIE
37 u HiHaCBI peHHLII; aCTBOPBI B bubmorexa [IOK
B P PRl 29.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBast 10J1sI BEIIIECTBa B pacTBOPE
ITpakTuyeckas pabora Ne 5 o treme
18 «I[Ipurorosnenne pacTBOpPOB ¢ bu6mmoreka [IOK
ONpENEIEHHON MAacCCOBOM A0JIEH 01.02.2024 | https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BELIECTBA
39 KonTtponsHas padota Ne2 o reme bu6mmoreka [IOK
«Kucnopox. Bogopon. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KnaccuuKanms, Bubnuoreka [JOK
HOMEHKJIaTypa 08.02.2024 | https://m.edsoo.ru/ff0d664e
[Tosmydyenune u XMMHUUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX bubmorexa [TOK
’ P 12.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBanus: cocTaB, Ki1accudukarus, Bubnuoreka [JOK
HOMEHKJIaTypa 15.02.2024 | https://m.edsoo.ru/ff0d67ca




[Tomydyenune u XuMHUYECKHE CBOMCTBA

Bubnuoreka [JOK

43 OCHOBAaHUU 19.02.2024 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocraB, knaccudukaus, Bbubnuoreka [JOK
HOMEHKJIaTypa 22.02.2024 | https://m.edsoo.ru/ff0dfee2

45 [TonyueHnue u XuMH4YeCKUE CBOMCTBA bu6mmoreka [JOK
KHUCJIOT 26.02.2024 | https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATYpa,

46 CHOCO(GBIE Hl(l)ﬂyf-l)eHI/ISI, XI/IMI/I‘-IZSKI/IG bubmorexa [TOK
cBolicTsa 29.02.2024 | https://m.edsoo.ru/00ad9474
ITpaktuyeckas padora Ne 6. Pemenue

47 AKCIIEPUMEHTAJIbHBIX 3aJa4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX 04.03.2024 | https://m.edsoo.ru/00ad9b7c
COCIMHECHUN»

43 ['eneTnueckas CBsI3b MEX]y KlacCaMu bubmmoreka [JOK
HEOPraHUYECKUX COEAUHEHHI 07.03.2024 | https://m.edsoo.ru/00ad9a50

49 O06o01IeHne U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUU 11.03.2024 | https://m.edsoo.ru/00ad9cb2
KonTtponsHast padota Ne3 o treme

50 "OCHOBHBIE KJIACChl HEOPraHMYECKUX bubmorexa [TOK

o 14.03.2024 | https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOTBITKH KIIACCUPUKALIAN
51 XUMHUUYECKHUX AIEMEHTOB. [loHATHE O bubmorexa [JOK
18.03.2024 | https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOAHBIX AJIEMEHTOB
[Tepuonnueckuii 3aK0H U
52 [Tepromuieckasi cucreMa XUMHUYECKUX bubmorexa HOK
21.03.2024 | https://m.edsoo.ru/00ada52c
sanemeHTOB J[. 1. MeHnneneera
53 Ilepuonsl, rpymisl, MOATPYIIIIbL bubmorexa HOK
01.04.2024 | https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

Bubnuoreka [JOK

>4 sanep. M3oTonsl 04.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTpOHHBIX 000JI0UeK
55 aTOMOB 3JIeMeHTOB [lepuoanueckoit bubmorexa [TOK
08.04.2024 | https://m.edsoo.ru/00adabbe
cuctemsl /1. 1. MenpaeneeBa
XapakTepucTuKa XUMUIECKOTO
56 3JIEMEHTA TI0 €T0 TMOJIOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoiui cucreme /1. W. 11.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa
57 IUI pa3BUTHS HAyKu U npaktuku. J1. U. bu6mmoreka [IOK
MenpneneeB — y4€HBIN, ME1Aror U 15.04.2024 | https://m.edsoo.ru/00ada96e
rpaXKJaHUH
58 DNEeKTPOOTPULIATEILHOCTH ATOMOB bubmmoreka [JOK
XUMHUYECKHX 3JIEMEHTOB 18.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBs3b bubmorexa HOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas XuMHuecKas bu6mmoreka [JOK
CBSI3b 25.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XuMu4ecKas bu6mmoreka [IOK
CBSI3b 02.05.2024 | https://m.edsoo.ru/00adaab9
Bubnuoreka [JOK
62 Creneth ouceHis 06.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENHbHO-BOCCTAHOBUTEIbHBIC bubmmoreka [JOK
peakuuu 13.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIIUTENU U BOCCTAHOBUTEIHU bubmorexa [IOK
16.05.2024 | https://m.edsoo.ru/00adb076
65 KonTtponsHas padora Ned o treme 20.05.2024 | bubmmoteka [IOK




«CTtpoeHue atoMa. XuMHUUecKast

https://m.edsoo.ru/00adb486

CBSI3b»
66 PezepBHblit ypok. O0o01eHre 1 1 bu6mmoreka [JOK
CHCTeMaTH3alus 3HaHU! 23.05.2024 | https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0o01eHne u 1 bu6mmoreka [JOK
CHCTeMaTH3alus 3HaHU! 27.05.2024 | https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o01eHne 1 1 bu6mmoreka [IOK
CHCTEeMAaTH3alus 3HAHUI 30.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KITIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | IlpakTHyeckne
n/n Bceero U3YyYeHHs o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Ilepnoarueckuit 3aK0H.

1 [lepuoanueckas cucrema 1 Bubnuoreka [JOK
XUMHUUYECKUX 3eMeHnToB Jl. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKUX DJIEMEHTOB 1 bubmorexa [TOK

. 06.09.2023 | https://m.edsoo.ru/00adb6b6
MEPBbIX TPEX MEPUOJIOB

3 Knaccugukarus 1 HOMEHKIIaTypa 1 bu6mmoreka [JOK
HEOPraHMYECKUX BEILECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4ecKkou CBSI3U U TUTTBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel o teme

5 «[loBTOpEHUE OneHue 3HaHUH 1 1

BTOPCHHUE U YIIIyOJIeHNE 3HAHUI 19.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Knaccudukarus XuMHIecKux 1 Bbubnuoreka [JOK
peaKLyii 10 pa3IMYHbIM PU3HAKAM 20.09.2023 | https://m.edsoo.ru/00adbeb0
IToHATHE O CKOPOCTH XUMUYECKOU

7 eakiuu. [IoHsTHE O TOMOTE€HHBIX U 1 bubmmorexa LHOK
peardnt. 26.09.2023 | https://m.edsoo.ru/00adbeda
TeTePOTreHHBIX PEAKIIHIX
[TonsTHE O XUMUYECKOM

8 aBHOBecHH. DaKTOPBI, BIUAIOIINE 1 bubmorexa [TOK
P ' PEL, o 27.09.2023 | https://m.edsoo.ru/00adc28¢

Ha CKOPOCTb XUMHUYECKOM pcaKkuuu u




I10JIO)KEHUE XUMHUYECKOTO
paBHOBECHS

OKHCIIUTEIbHO-BOCCTAHOBHUTEIIHHEIE

Bbubnuoreka [JOK

9
peakuuu 03.10.2023 | https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHUECKON
10 nccormanu. CAIBHBIE U clIa0bIe buGnnorexa LIOK
8 HHAIU. 04.10.2023 | https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HMounrle ypaBHEHUS peaKIun bubnnorexa LIOK
P peakt 10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOIICTBA KUCJIOT U
12 OCHOBAHUU B CBETE MPEACTaBICHUN bubmmoreka [JOK
00 PIEKTPOIUTHUECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
JIACCOLAALAN
XUMHYECKHE CBOIICTBA COJIEH B
13 CBETE IIPEACTABIIEHNI 00 bubnnorexa LIOK
ped . 17.10.2023 | https://m.edso0.ru/00add8b2
ANIEKTPOJIUTUYECKON TUCCOLIUAIINN
14 ITousiTue o ruapoanse coueu bubnnorexa LIOK
P 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHre U CHCTeMAaTU3aIIHS bubmmoreka [JOK
3HAHUHI 24.10.2023 | https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Pemienue sxcnepuMeHTaIbLHBIX bubnnorexa LIOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponsHast padota Ne2 o reme
17 «DIEKTPOIUTHYECKAS TUCCOLIHUAIIHS bubnnorexa LIOK
P . HHALI. 07.11.2023 | https://m.edsoo.ru/00addecO
XUMHUUYECKUE PEAKITNH B PACTBOPAX)
13 OO01mas XxapakTepucTUKa raJIOTeHOB. bubmmoreka [JOK
XHUMHUYECKUE CBOMCTBA HAa IpUMEpE 08.11.2023 | https://m.edsoo.ru/00addfe?




xJjiopa

XiopoBojopoa. CossiHast KUCIOTA,

19 XUMHUUYECKUE CBOMCTBA, MOJIyUEHUE bubmorexa [TOK
> HOIYH ’ 14.11.2023 | https://m.edsoo.ru/00adel04
MIPUMECHECHHE
ITpaktuyeckas padora Ne 2 o reme
20 «[TonyyeHune COJITHON KUCIIOThI bubmorexa [TOK
. .. . ’ 15.11.2023 | https://m.edsoo.ru/00ade348
M3y4yeHue e€ CBONUCTBY»
Brrurcnenus mo ypaBHeHUSAM
21 XUMHUUYECKUX PEAKIIUH, €CIIU OUH U3 bubmorexa [TOK
Peardih, A 21.11.2023 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO01mas xapakTepuCTHUKA SJIEMEHTOB bubmmoreka [JOK
VIA-rpymiibl 22.11.2023 | https://m.edsoo.ru/00ade64a
ANIOTpOIHBIE MOAU(DHUKAIINY CEPBI.
” Haxosxnenue cepol 1 €€ coequHEeHU N bubmmoreka [JOK
B IIpUpoJie. XUMUYECKUE CBOKWCTBA 28.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo, CTpOEHHE, bubmmoreka [JOK
(busznyecKrue U XMMUYECKUE CBOMCTBA 29.11.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHast KUCIIOTAa,
25 ¢bu3nvecKkue 1 XUMHUYECKHUE bubmmorexa LHOK
. 05.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHECHHE
XUMHUYECKUE PEAKLIUH, JICKAILKE B
OCHOBE ITPOMBILINIEHHOTO CII0Oco0a
%6 IIOJIyYEHUS CEPHOMN KUCIIOTHI. bu6mmoreka [IOK
XHUMHUECKOE 3arpsi3HEHNE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’KaIOLIEH Cpelibl COCTUHEHUSIMU
cepbl
27 Brrunciaenrue MacCOBOM TOJIM BRIXOAa 12.12.2023 | Bbubauoreka [IOK




MPOJIyKTa peaKiuu

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

OO01mas xapakTepUCTHUKA SJIEMEHTOB
VA-rpynmsl. A30T,

Bbubnuoreka [JOK

28
pacrnpocTpaHeHue B PUPOJIE, 13.12.2023 | https://m.edsoo.ru/00adeca6
(buznuecKrue u XMMUYECKUE CBOMCTBA
AmMHaK, ero puzndeckue u

29 XUMHUUYECKUE CBOMCTBA, NOJIYYEHUE U bubmorexa HOK

’ i 19.12.2023 | https://m.edsoo.ru/00adf004
MIPUMECHCHHE
[Tpaktuyeckas padora Ne 3 o reme
30 «IlonyuyeHne aMMuaka, U3y4eHUe €ro bubmorexa [TOK
. > YA 20.12.2023 | https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KHCTOTa, € PU3nYEecKue u Bbubnuoreka [JOK
XUMHUUYECKUE CBOMCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH
aMMOHHSI B KAU€CTBE MUHEPATBHBIX

32 noOpeHnid. XUMHYECKOEe bubmorexa HOK
YAORP ' . 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEn cpeabl
COCIMHEHUSIMU a30Ta
dDochop. Oxenn pochopa (V) u

33 (boccg)o pHaH KI/ICH((I))Ta iimielme U bubmorexa HOK

P . 16.01.2024 | https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyUYEHUE
Hcnons3oBanue pochaTo B

34 Ka4ecTBE MUHEPAIbHBIX YA0OPCHHIA. bu6mmoreka [JOK
3arps3HeHUEe MPUPOTHOM CpeIbl 17.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacpocTpaHeHHe B

35 pu E;[e EI/ISI/II‘)-IGCKI;IG U XUMHUYECKUE bubmorexa [TOK

PHPOAE, 23.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa




Oxcuppl yraeponaa, ux Gu3ndecKue u
XUMHYECKHUE CBOWCTBA.

Bbubnuoreka [JOK

36 DKOJOTUYECKHE MPOOIEMBI, 24.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHbIE C OKcuoM yriaepoza (IV)
37 VYroJibHAsI KUCHOTA U €€ COJIU bubmorexa [TOK
30.01.2024 | https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
18 "[lomydeHune yriaekucioro rasa. bu6mmoreka [IOK
KauecTBenHas peakuusi Ha KapOOHAT- 31.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHauanbHBIE TOHATHS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubmorexa HOK
06.02.2024 | https://m.edsoo.ru/00ae054¢
COCIMHEHUSX yIIIepoaa
[Tpaktuyeckas padora Ne 5.
40 Pemenue sxcriepuMeHTaIbHBIX 33124 bu6mmoreka [IOK
1o TeMme «BaxxHelune HeMeTaulbl U 07.02.2024 | https://m.edsoo.ru/00ac0bf2
WX COCAMHCHUSD)
41 Kpemuuii u ero coeauHeHus bubmorexa [JOK
13.02.2024 | https://m.edsoo.ru/00ae080a
KonTtponsHas padora Ne3 o teme
42 «BaxHenmume HeMeTaubl U UX bubmorexa [TOK
14.02.2024 | https://m.edsoo.ru/00ac0el8
COCIIMHEHUS)
OO1ast xapakTepuCTHUKA
XUMHYECKUX DIIEMEHTOB —
13 MeTaJuioB. MeTajindeckas CBsI3b U bubmuorexa [JOK
MeTaJUIMYECKasi KpUCTaUInIecKas 20.02.2024 | https://m.edsoo.ru/00ael03e

pemérka. PU3nYECKHe CBOKMCTBA
METAJIOB




XMMHNYECKHE CBOIICTBA METAJLJIIOB.

44 DNEKTPOXUMHUYECKUN psif bubmorexa HOK
N 21.02.2024 | https://m.edsoo.ru/00ael 156
HAMPSDKEHUN METAIIJIOB
OO11re cnocoObl MoTydeHus
MeTtauioB. CruiaBbl. Beraucienus mo
45 YPAaBHEHUSIM XUMHUYECKUX PEAKIUN, bubmorexa [IOK
27.02.2024 | https://m.edsoo.ru/00ael 156
€CIIM OJIMH U3 PEareHTOB COACPKUT
IpUMeCH
46 IloHATHE O KOPPO3UH METAILIOB bubmorexa [TOK
28.02.2024 | https://m.edsoo.ru/00ael278
47 [Ileounbie MeTaIIBI bubnnorexa LIOK
05.03.2024 | https://m.edsoo.ru/00aec14b2
43 Okcubl U THAPOKCUJIBI HATPUSI U bubmmoreka [JOK
Kaaus 06.03.2024 | https://m.edsoo.ru/00aec14b2
49 [IlenoyHO3€MENBHBIE METAILIBI — bubmmoreka [JOK
KaJIbIIUi 1 MarHum 12.03.2024 | https:/m.edsoo.ru/00ael 5e8
50 Baxkueiiue coemuHEeHU KaJIbLIUS Bubmiorexa LIOK
13.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06o01IeHre U cucTeMaTH3aIus
3HaAHUH 19.03.2024
5 JKEcTkOoCTh BOJBI U CLIOCOOBI €€ Bubnuoreka [JOK
YCTpaHEHHUsI 20.03.2024 | https://m.edsoo.ru/00ae1886
[Tpaktuyeckas padora Ne 6 o reme
53 "YKECTKOCTH BOJIBI M METOIBI €& bubmorexa LIOK
" 02.04.2024 | https://m.edsoo.ru/00aelae8
yCTpaHEeHHS
54 P — bubmuorexa [JOK
03.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA H 09.04.2024 | bubmuoteka [IOK




TUIPOKCHUIA https://m.edsoo.ru/00aelc64
Bbubnuoreka [JOK
56 Keieso 10.04.2024 | https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI M COJIH JKelie3a bubmmoreka [JOK
(IT) m xenesa (I1I) 16.04.2024 | https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CHCTeMAaTU3AIIHS
3HaHUU 17.04.2024
[TpakTuyeckas padora Ne 7.
59 Pemenue skcriepuMeHTalIbHBIX 3aa4 bu6mmoreka [JOK
1o TeMe «BaxxHeuIme MeTaibl U UX 23.04.2024 | https://m.edsoo.ru/00ae3de8
COCIIMHEHUS)
Brrurcnenus mo ypaBHEHUSAM
XUMHYECKUX PEaKIUid, eCIIH OJUH U3
60 pEeareHToB JaH B U30BITKE WIIN Bubnuoreka [JOK
COAEPKUT IpUMecH. Beruncnenus 24.04.2024 | https://m.edsoo.ru/00ael 750
MacCOBOM JJOJU BBIXOJIa IPOAYKTA
peaxiuu
61 O06001IeHre U CHCTeMATU3AIHS
3HAHUM 07.05.2024
KonTtponsHas padota Ne4 o reme
62 «BaxHenmue MeTalibl U UX
COCIUHEHUI» 08.05.2024
63 BemectBa u maTepuaisl B Bubnuoreka [JOK
[MOBCEAHEBHOM KU3HH YEJIOBEKA 14.05.2024 | https://m.edsoo.ru/00ae3{50
64 XHUMHUECKOE 3arpsi3HEHNE bu6mmoreka [JOK
OKpY’KaroIlen cpeibl 15.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bu6mmoreka [IOK
HKOJIOTHYECKUX MTPOoOsIeM 21.05.2024 | https://m.edsoo.ru/00ae4270




66 PezepBHblit ypok. O0oO1eHne 1 1 bu6mmoreka [IOK
CHCTeMaTH3alus 3HaHU! 22.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0oO1eHne u 1 bu6mmoreka [JOK
CHCTeMaTH3alus 3HaHU! 28.05.2024 | https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0oO01eHue u 1 bu6mmoreka [JOK
CHCTeMaTH3alus 3HaHU! 29.05.2024 | https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA

* Xumus, 8 kiacc/ 'abpuensia O.C., Octpoymos U.I'., Cnankos C.A.,
AxnmonepHoe obtmiectBo «M3narenbcTBo «IIpocBemieHne»
* Xumus, 9 knacc/ 'abpuensia O.C., Octpoymos U.I'., Cnankos C.A.,

AxkuunonepHoe obmectBo «M3aatensctBo «IIpocBenienue»

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metonnueckoe mocodue il yUuTeNss XUMUU 8-9 Kaccel

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru/7f41837¢
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