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MHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHUHW Ha YpPOBHE OCHOBHOTO 0OImero o0Opa3oBaHUS
COCTaBJieHa HAa OCHOBE TpEeOOBaHMH K pe3yJbTaraM OCBOEHHUS OCHOBHOM
00pa3zoBaTeLHOM MPOTrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHUsI, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (eaepanbHON paboueil MpOTrpaMMbl
BOCTIUTAHMS U C y4ETOM KOHIICTIIIUU TIPEMNoJaBaHus yaeOHOTO mpeaMera « XUMHUs
B o0OpazoBarenbHbIX opranu3aiusiax Poccuiickoit denepanmm.

[IporpamMmma mo xumMuu Ja€T MPEACTaBICHUWE O IENsAX, OOIIel cTpaTeruu
oOy4eHHsl, BOCIHUTAHUS W Pa3BUTUS OOYYAIONIUMXCS CPEACTBAMH Y4eOHOTO
npenaMera,  YCTaHaBIMBAaeT  O0s3aTelibHOE  MPEAMETHOE  COJIepIKaHMUe,
NpEeIyCMaTpUBAET PACTpEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IO
pazzenaM M TeMaM MPOrpaMMbl 1O XHMHH, OMPEIETISeT KOJIMYECTBEHHBIC WU
Ka4eCTBEHHBIC XapaKTePUCTUKU CoJep KaHus, PEKOMEHyEeMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUS XHMHH C y4ETOM  MEXKIIPEIMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBA3€H, JIOTUKH Y4eOHOro Tmpoliecca, BO3PACTHBIX
O0COOCHHOCTEH OOYyJYalOIMUXCs, OIPEASIIeT BO3MOXXHOCTH TMpeaMeTa s
peanm3anuu TpeOOBaHWM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOMN
IIporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHus, a TaAKKe TPEOOBAHHUHA K
pe3yibTataM 00y4eHHUs] XUMHUU Ha YPOBHE 1eJIel N3Y4eHHsI IPeIMeTa 1 OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON ACATENLHOCTA OOYYaIOIIErocsi Mo OCBOEHUIO
y4e0HOTO COJepIKaHUS.

3HaHWEe XUMUU CIYKUT OCHOBOUW JJs1 (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MpeiACcTaBICHUNA O MaTepUAbHOM €IWHCTBE MHUPA, BAKHYIO
poab urparT GopMHUPYEMbIE XMMHUEH MPEACTABICHUS O B3aUMOTIIPEBPAICHUIX
SHEPTUH U 00 HBOJIIOLMU BEUIECTB B MPUPOJIC, O MyTIX PEHICHUS TI00aIbHBIX
npo0JIeM YCTOMYMBOIO Pa3BUTHUSL YEIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
MUIIEBON 1 SKOJIOTUYECKOM 0€30TIacHOCTH, PpoOJIeM 3/IpaBOOXPaHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealM3alldd  BO3MOXKHOCTEH ISl CaMOpPa3BUTUSA U
dbopmMupoBaHUs KyJIbTypbl JMYHOCTH, €€ 00IIIeH 1 (YHKIIMOHATBHOW TPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHHE MBINICHUS W TBOPYECKHUX CIIOCOOHOCTEH
0oOydJaronmxcsi, HABBIKOB WX CAMOCTOSTEILHONW y4yeOHOW JesITeIhHOCTH,
DKCIIEPUMEHTAIILHBIX M HCCJIECI0BATEIbCKAX YMEHHM, HEOOXOIUMBIX KaKk B
MOBCETHEBHOM KU3HHM, TaK U B MPO(PecCHOHATLHON AeITENLHOCTH;

3HAKOMUT CO CHEeUU(UKON HAYIHOTO MBINUICHHUS, 3aKJIabIBaeT OCHOBBI
IEJIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOIbI U YETOBEKA, SIBJISIETCS OTBETCTBEHHBIM
9TaroM B (JOPMHUPOBAHHUH €CTECTBEHHO--HAYIHOW TPaMOTHOCTH OOYJarOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHUS K ©CTECTBEHHO-
-HAy4YHBIM 3HAHUSAM, K IPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJIOTUYECKOE
oOpa3zoBaHue 00y4JarOIIXCS.

JlanHple HampaBjeHUs B OOYYEHMHM XHMHUU O0ECTEYMBAIOTCS CHenU(UKOi
CoZiepKaHus ydeOHOTO TMpeaMeTa, KOTOPBIM  SBISETCS  MEIaroTM4ecKu
alanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKH XUMHH Ha ONPEIeIEHHOM dTare €
pa3BUTHA.

Kypc xumMun Ha ypoBHE OCHOBHOT'O 00I1IIEro 0Opa3oBaHusi OPUEHTUPOBAH HA
OCBOCHHE OOYYAIONIUMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPTaHUYECKOM XMMHUM U HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TMOHSTUN
OPraHUYECKOU XUMUHU.

CtpykTypa coaepxaHusi IporpaMMbl 10 XUMUU c(HOPMUPOBaHA HA OCHOBE
CHCTEMHOTO MOAXoJa K €€ n3ydeHuro. CoJiepKaHue CKIAJIBIBACTCS U3 CUCTEMBI
MOHSTUI O XUMHUYECKOM DJIEMEHTE 1 BEIISCTBE M CUCTEMBI IIOHITUI O XUMHUYECKOM
peakiuu. OO0€ 3TH CUCTEMbl CTPYKTYPHO OpPTaHU30BaHbl IO MPHUHIIUITY
MOCJIEIOBATENIFHOTO PA3BUTHS 3HAHU HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /1. 1. Menaeneera kak OCHOBHOT'O 3aKOHA XMW,

— YUYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOU CBSI3H;

— TMPEACTaBIICHUH 00 DIEKTPOJIUTHUUECKOW JUCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUST PACCMATPUBAIOTCS HAa OCHOBE HAMIIUPUYECKU
MOJTYYEHHBIX M1 OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MMOCJIE0BATEIHHO OT OJHOTO
YPOBHA K JAPYroMy, BBINOJHSS (YHKIIMU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOXKHOCTEHU MPAKTUYECKOTO MPUMEHEHUS U MOy CHUS
W3Yy4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl 1O XHUMHUU CIOCOOCTBYET (DOpMHUPOBAHUIO
MPECTABICHUS 0 XUMUYECKOW COCTABJISIIONICH HAyYHOU KapTUHBI MUPA B JTIOTHKE
e€ CHCTEMHOW MNPHUPOJAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO M
METOJ[aM TIO3HaHUsi B Hayke. M3ydeHue XuMuUM TPOUCXOAUT C TMPHUBIICYECHUEM
3HAHUM U3 paHee H3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX arolumi Mup,
«buonorus. 5—7 knacce» u «Dusuka. 7 Kimace.

[Ipyu wu3ydyeHUH XUMUU TPOUCXOAUT GOPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEeATEIIbHOCTH YEJIOBEKAa M KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI.
3agadya y4eOHOro mpeamera COCTOUT B (OPMHUPOBAHUU CUCTEMbI XUMHYECKUX
3HAHUN — BaXHEHTNX (DaKTOB, OHSATUMN, 3aKOHOB U TEOPETHUUECKUX TOJIOKEHUH,
JOCTYIHBIX 000OIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HAyKd, B



OpUOOIIEHUM K HAayYHBIM METOJaM T[O3HAHUS TPU HW3YYCHUU BEUIECTB H
XUMUYECKUX peaklni, B GOPMUPOBAHUU U Pa3BUTHH MO3HABATEIbHBIX YMEH UM U
UX TPUMEHEHHMH B Y4eOHO-TIO3HABATEIbHOW U Yy4eOHO-HCCIEI0BaTENbCKOMN
NEesITeTbHOCTH, OCBOEHMU MpaBUi 0Oe30MacHOro oOpalleHHus C BEIIECTBAMH B
IIOBCETHEBHOM KU3HMU.

[Ipn n3yyeHun XMMUM HAa YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs BaXKHOE
3HaueHHEe MPUOOPENU TaKKe LEH, KakK:

— (opMHpoOBaHHE WHTEJIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY IMPUHSATUIO PEIICHU,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HH;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYECKOE MpUOOIICHHE
oOydJaronmxcss K CaMOCTOSITEIbHOM IMO3HABATENbHOW AESITEbHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIMM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecIieueHne yCIIOBHM, CTIOCOOCTBYIOIHX IPHOOPETECHUIO 00 yIaOIIMUCS
OMbITa Pa3HOOOPa3HOMN AEATENbHOCTH, MO3HAHUS U CAMOIIO3HAHUS, KITHOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMN), MMEIOIIMX YHUBEpCATbHOE 3HAUYECHUE IS
Pa3IMYHbBIX BUJOB JESITEIbHOCTH;

— (¢dopmupoBanue o0miel (QYHKIMOHATLHOW U €CTeCTBEHHO-HAyYHOU
I'PaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBACHATH U OLIEHUBAThb SIBJICHUS
OKpPYKAIOIIETO MHUpPA, UCIOJIb3Yysl 3HAHUS W OIBIT, MOJYYEHHbIE MPU U3y4YEHUH
XUMUHY, TPUMEHATh MX MPU PELIeHUH NpoOJeM B IMOBCEIHEBHON >XHU3HU H
TPYZOBOM JAEATENbHOCTH;

— (QopmupoBaHue y 0Oy4aloUMXCs TyYMaHUCTHYECKUX OTHOIICHUMH,
NOHUMAaHUS [EHHOCTH XHMHYECKUX 3HAaHUM JIi BBIPAOOTKH JKOJOTHYECKU
LEJIECO00Pa3HOro0 TMOBEACHUS B OBITY M TPYJOBOW JEATEIILHOCTH B LEIAX
COXPaHEHHUsI CBOEIr0 3J0POBbs U OKPYKAIOLIEH TPUPOJTHON CPEBI;

—pa3BUTHE MOTHBALIUM K OOYUEHHIO, CTIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHMTAHUI0O HAa OCHOBE YCBOCHHMS OOIIECYEIIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdUIIS U HANPABIEHHOCTH JalbHEHUIIETO
00y4eHus.

OO6miee yuCIO YacoB, OTBEAEHHBIX MJII HM3YUYEHHUS XUMHH Ha YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBanusi, coctapisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B He/lelnmo), B 9 kimacce — 68 gacoB (2 yaca B HEJEINIO).



COJAEP’>KAHUE OBYYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMHYECKHUE MOHATUSA

IIpenmer xumuun. Poib XUMUK B KU3HU YEJIOBEKA. XUMHS B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOWCTBA BEUIECTB. ArperaTHO€ COCTOSIHUE
BelecTB. [loHATHE O METOJax MO3HAHUSI B XUMHUH. YHCThIE BEIIECTBA U CMECH.
Cnoco0bI pa3iesieHus: CMECEH.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJBI XUMUYECKUX
aneMeHTOB. [IpocThie U CI0KHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHUE.

Xumuueckas GopMmyna. BaleHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB.
3akOH TIOCTOSIHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcCHUTENbHAA MOJIEKYJIsipHas Macca. MaccoBas 40151 XMMUUYECKOTO 2JIEMEHTA B
COEJIMHEHUHU.

KomuuectBo BemectBa. Mosbs. MossipHas Macca. BzauMocCBsI3b KOJIMYECTBA,
Macchl M YHCJAa CTPYKTYPHBIX €IWHMII BemiecTBa. Pacuérel mo Qopmymnam
XUMUYECKUX COCTUHEHUI.

OU3NYECKUE U XUMUYECKHUE SBJICHUS. XUMHUYECKAsd PEAKIMS U €€ MPU3HAKH.
3aKkoH COXpaHEHHs MacChl BellecTB. XuMUUeckue ypaBHeHMs. Kiaccudukanms
XUMHYECKUX PEaKIuil (COSMUMHEHUS, Pa3JIOKESHUS, 3aMeIIeHuUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMUMHUYECKOW MOCYAOH, MpaBuiIaMu paboThl B Ja00paTopuu u
npuéMaMu oOpareHus ¢ J1abopaTopHBIM 000PYA0BaHUEM, H3YICHUE M OTIMCAHNE
(GU3UYECKUX CBOWCTB 0Opa3sloB HEOPTAHWYECKUX BEINECTB, HAOJIOICHNE
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pAaCTUpaHHE caxapa B CTYIIKE,
KUIIEHUE Y KOHJICHCAIUSl BOJIbl) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEIHOM MMPOBOJIOKH, B3aMMOICUCTBHE MeJIa C KUCJIOTOM) SIBJICHNH, HAOIIOIEHUE U
ONMCAHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiui (pasyioKeHue caxapa,
B3aUMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIAOM Oapus, pa3iioKeHHE THAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMoICHCTBHE ejle3a ¢ pactBopoM cosm meau (11),
U3y4eHHe CTIOCOOO0B pa3/IesieHus] CMECeil: ¢ TIOMOIIBI0 MarauTa, (GUIbTPOBaHHE,
BBITIApUBAHUE, JUCTHIUIAIM, XpoMaTorpadus, MpOBEIeHUE OUUCTKH TTOBAPEHHON
CONMM, HAONIOJICHWE W  OMNHUCAaHUE PE3YJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3J[aHUE MOJIENICH MOJIEKYJ
(IapoCTep>KHEBBIX).

BaxuHeime npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopos — 3J€MEHT U MPOCTOE
BelecTBO. HaxoskneHuwe kuciiopoja B Hpupoje, (PU3NYECKHEe U XUMHYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucnopoga. CrnocoOsbl



NOJIydeHHs] KHUCJIOpoJa B Jaboparopuu H NpOMbIIUIeHHOCTH. Kpyrosoport
Kucaopoza B npupoje. O30H — aioTponHas MoAuGUKaIMI KUCIOPOaa.

TennoBoit 3pQekT XUMUYECKON peaklnu, TEPMOXUMHUYECKUE ypaBHEHMUS,
DK30- W DHIAOTEPMHUUYECKUE peaKUuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHHE
BO3/1yXa, YCUJIEHUE MapHUKOBOTO 3 eKTa, pa3pylleHrne 030HOBOTO CJIOS.

Bomopon — anemeHT M mpocToe BemecTBO. HaxoxkneHnwe Boaopona B
npupone, (uznueckue W XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOOBI
noxydyeHuss. Kuciorel u comm.

MouisipHbiili 00bEM Ta30B. Pacuérbl 0 XUMUYECKUM YPABHEHUSIM.

duznueckue CBOMCTBA BOoAbl. Boma kak pactBoputenb. PacTBOpBL.
HacelieHHbIE M HEHACBHILIEHHBIE PAacTBOPHI. PacTBOpHMOCTH BELIECTB B BOJE.
MaccoBas 1015 BelmecTsa B pacTBope. XUMUUECKHE CBOKMCTBA BOJAbl. OCHOBAaHMS.
Poiie pacTBOpOB B IpUpOJE U B )KU3HHU YenoBeka. KpyroBopoTt BoAbl B IpUPOIE.
3arpsi3HeHue NpupOoAHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOI.

Knaccudukarus neoprannueckux coenuHenuil. Okcuanl. Knaccudukanus
OKCHUJIOB:  coJiecoOpasywommue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTepHbIE) U
HecosieoOpazytoume. HomeHknmarypa okcupoB. Du3nueckue MU XUMHUYECKUE
CBOMCTBA OKCHUIOB. [losrydeHne OKCHI0B.

OcnoBanus. Knaccudpukanuss OCHOBaHUI: IIENOYM U HEPACTBOPHUMBIEC
ocHoBaHus. HomeHkiarypa ocHoBaHui. Du3nyeckue M XMMHUYECKUE CBOKCTBA
ocHOBaHui. ITonyuenre ocHoBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciaor. @uznyeckue u
XUMUYECKHE CBOMCTBA KHUCIJOT. Psn aktuBHocTtn merauioB H. H. bekerosa.
Ilonyyenue KucIor.

Comn. Homenknarypa coseil. @PU3NUYECKUE U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnueckas CBA3b MEXAY KJIaCCaMU HEOPTaHUYECKUX COCTMHEHU.

Xumuueckuit IKCnepumenm:

Ka4yeCTBEHHOE OIPEEICHNE COAEPKaHUs KHUCIOPO1a B BO3yX€E, OIyUEHUE,
coOupaHue, pacno3HaBaHWE W H3YyUYEHUE CBOICTB KHUCIOPOJa, HAOJIOJIEHUE
B3aMMOJICUCTBUS BEUIECTB C KUCJIOPOAOM U YCIOBHUS BO3HUKHOBEHUS U
npeKpamieHus ropeHus (mokapa), O3HaKOMJIEHHE C 0Opa3iiaMu OKCHIOB H
OMHMCaHUEe HMX CBOWMCTB, MOJyd€HHUE, COOUpaHUE, paclo3HaBaHHE U H3y4YEHHUE
CBOMCTB BoJgOpoaa (ropeHue), B3auMo/ieiicTBiue Bogopoaa ¢ okcumaom meau (11)
(BO3MOXHO HCIIOJIh30BaHNE BHUIEOMATEPUAIOB), HAOMIOAEHIUE 00Pa3Il0B BEIIECTB
KOJIMYECTBOM | MOJb, UCCIENOBaHHE OCOOEHHOCTEH pPACTBOPEHMS BEIIECTB C
Pa3IMYHON pPacCTBOPUMOCTHIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOM JOJIEM PACTBOPEHHOIO BEUIECTBA, B3AUMOJECUCTBUE BOAbI C METAIIAMU
(HaTpyeM W KajbIeM) (BO3MOXKHO HCIIOJIb30BAaHWE BHUACOMATEPHATIOB),



UCClieOBaHUEe OOpa3ll0B HEOPTaHUYECKUX BEIIECTB PAa3jUYHBIX KIIACCOB,
HaOJIFOICHIE N3MEHEHHUS OKpacKH MHIUKATOPOB B PACTBOpaxX KHUCJOT U MICIIOYEH,
u3ydeHue B3aumojeictBua okcuna meau (ll) ¢ pactBopoM cepHOIl KHUCIIOTHI,
KHCJIOT C METaUlaMH, PEaKIUN HEUTpAIM3alrd, IOJYYEHHE HEPac TBOPUMBIX
OCHOBAHHM, BBITECHEHUE OJHOTO METAJUIA JPYTUM M3 PACTBOPA COJIM, PEIICHUE
DKCIICPUMEHTAIBHBIX 3a7a4 Mo TeMme «BaxHelme kiacchl HEOPTaHHMYECKHUX
COCIUHCHMID).

Iepuoanyecknint 3axkoH u Ilepuoamyeckass cucTeMa XHMHYECKHX
yieMmenToB JI. U. MenneseeBa. Crpoenne aTtoMoB. XHMHYeECKasi CBA3b.
OKHCJIUTETBbHO-BOCCTAHOBHUTE/IbHbIC PEAKIIUU

[lepBbie TOMBITKU KIAaCCUPUKAIUMU XUMUYECKUX 3yieMeHTOB. [loHsaTne o
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJOYHbIE M IIEIOYHO3EMEbHBIE METAUIhI,
raJioreHbl, THEPTHBIE T'a3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHBIE OKCHIbI
Y TUJIPOKCUJIBI.

[lepnonnueckuii 3akoH. [leproanueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
.  MenneneeBa. KopoTkomepuonHas Y JJIMHHONEPHOJAHAsA  (OpPMBI
Ileproguueckor cuctemol xumudeckux 3yeMeHToB [l. 1. MenneneeBa. Ilepuoabl
u rpynnbl. OU3WYECKHI CMBICH MOPSJKOBOTO HOMEPA, HOMEpPOB IEepHUoaa U
TPYIIIbI AJIEMEHTA.

Ctpoenue atromoB. CocTaB aTOMHBIX sijiep. M3otonsl. DnekTtpoHbl. CTpoeHue
MEKTPOHHBIX 000JI0OYeK aroMOB TEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuoguueckor cuctemsl . M. Menneneea. XapakTepuCTUKa XUMHUYECKOTO
AJIEMEHTA 110 €ro 10JI0KEeHUI0 B [lepuoauueckon cucteme /[. M. MeHeneesa.

3aKOHOMEPHOCTA H3MEHEHUs pPajuyca arOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAUINYECKNX U HEMETAIMYECKUX CBOMCTB IO TPYyIIIaM U TIEPUOIAM.

3Hauenue [lepuoanueckoro 3akoHa u [leprnognyueckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB JUIA pa3BUTUS Hayku W Inpaktuku. JI. 1. MenneneeB — y4€Hbld U
rpaXKJaHUH.

Xumuueckass CBsi3b. KoBasieHTHas (MOJIsipHAss W HEMOJSIpHAs) CBS3b.
DJIEKTPOOTPHULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciaeHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIILHBIE  PEAKIIUU.
[Tpouiecchl OKUCIIEHUSI 1 BOCCTAHOBICHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3ydeHHe OOpa3loB BEIICCTB METAUIOB M HEMETAVIOB, B3aWMOJICHCTBUE
TUJPOKCHUAA IIMHKA C pacTBOpaMU KHUCJOT U IIEIOYEH, MPOBEIACHUE OIbBITOB,
WUTIOCTPUPYIOIIMX  HPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX  PEAKIIMIA

(ropeHue, peakiuu pa3aoKeHHsI, COCTUHECHUS ).
Mesxcnpeomemmuule ceasu



Peammzanms MeXnpenMETHBIX CBS3€M INPU M3YYEHUM XMMHHM B 8 Kiacce
OCYILECTBIIIETCSI 4YEpPE3 UCIOJIb30BaHHE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATHUM, TaK U MOHITUH, SIBISAIOIIMUXCS CUCTEMHBIMU IS OTIEIbHBIX PEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01me ecTeCTBEHHO--HAYUHbIE MMOHSATHUS: HAYYHbIN (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, AaHaJdM3, CHHTE3, KIaCCU(PUKAIMA, NEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIEPUMEHT, MOJEIAPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@dusnka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHUJ,
W30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJIA, dJIEKTPUYECKUM 3apsijl, BELIECTBO, TEJO,
00BbEM, arperartHoe COCTOSIHHE BEIIECTBA, I'a3, (PU3NUECKUE BEIMUUHBI, €IUHULIBI
U3MEpEHUs, KOCMOC, TUIaHEThI, 3BE3b1, CoJHLIE.

buosorus: dotocunrtes, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOTIAEMBIE, TOILUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo n XuMHUYecKasi peaKus

[lepnoanueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHUX JIEMEHTOB /l.
N. Menpneneea. CtpoeHne atoMoB. 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KaWsd, KaJIbLHMsI M HX
COCOMHEHUI B COOTBETCTBUM C IIOJIOKEHHEM 3JIEMEHTOB B Illepmoamdeckoit
CHUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHne BelecTBa: BHJIBI XUMHUYECKOM CBS3U. THIBI KPUCTALIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUINA KPUCTAIUIMYECKON PEIIETKH U
BHJIa XUMUYECKOM CBS3H.

Knaccuduxaiuss 1 HOMEHKIaTypa HEOPTAHWYECKUX BEIIECTB. XUMUYECKHUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCS K PpAa3JUYHBIM KJIaccaM HEOPTaHUYECKHUX
COEMHEHUI, TEHETUYECKAsA CBSI3b HEOPTraHWY €CKHUX BELIECTB.

Knaccuduxarust XaMu4ecKuX peakiuii o pa3JIudaHbIM pU3HaKaM (110 YUCITY
U COCTaBY Yy4YaCTBYIOUMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(ddekry, Mo
W3MEHEHHUIO CTEMEHEH OKUCIICHUS] XMMHUYECKUX 3JIEMEHTOB, IO 0OpPaTUMOCTH, IO
YUaCTUIO KaTaln3aropa). DK30- U SHI0TEPMUUYECKUE PEAKIIUN, TEPMOXUMHUUECKUE
yYpaBHEHWUS.

[lonstne o ckopoctu xumuyeckol peakuuu. [loHsTHe 00 OOpaTUMBIX U
HEOOpATUMBIX XUMHUUECKUX peakiuax. [IoHsATHE O TOMOTEHHBIX U reTepOreHHBIX
peakuusax. Ilouarue o karammse. [lonsatue o xumudeckom pasHoBecun. MDakTopsl,
BIIMSIIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU W IMOJIOKEHHE XHMHYECKOTO
paBHOBeECHS.

OKHCIIMTENILHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  DJICKTPOHHBIA  OasaHcC
OKHCJIUTENbHO-BOCCTAHOBUTENbHOU  peakumu.  CocTaBiieHME  ypaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C HCIOJb30BAaHUEM METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 2nEKTPOIUTHUECKOH TUCCOUUAIMH. DIEKTPOIUTHI U HEAJIEKTP OJIUTHI.
Katnonsl, aHnOHBI. MexaHn3M AUCCOLMALMM BEIECTB C Pa3JIMYHBIMU BUIAMU
xuMudeckoi cBs3u. Crenenb nucconuanui. CuibHbIE U cla0ble SJIEKTPOJIUTHI.

Peakunn noHHOTO OOMEHA. Y ClI0BUS IPOTEKAHUS PEAKLIUA HOHHOTO OOMEHa,
NOJIHBIE W COKpAalllEHHbIE HOHHBIE ypaBHEHUs peakuuil. CBOMCTBa KHUCIOT,
OCHOBaHMHM M COJIEH B CBET€ MPEACTABICHUA OO0 DIEKTPOJUTHUYECKON
nuccormanuu. KauecTBeHHbIE peakuyy Ha HOHBI. [loHATHE O TUAPOIIM3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHUE C MOJEISIMHU KPUCTALIMYECKUX PEETOK HEOPTAaHMYECKUX
BEUIECTB — METAUIOB M HEMETAUIOB (rpaduTa U anMasa), CJOKHBIX BEIIECTB
(xJlopuaa HaTpHsl), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUYECKOU PEeaKIUU
OT BO3JEUCTBUS PA3IMYHBIX (DAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOJAHOCTH
pacTBOPOB BEILECTB, MPOLECCA IHCCOLMALMMA KHUCIIOT, WIEJIOYE M COJIEH
(BO3MOKHO  HCIIOJIb30BAaHUE BUAECO MarepUalioB), IPOBEJCHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM MNPOTEKaHWs  peakiuii HMOHHOro oOMeHa
(oOpazoBaHMe oOcaJKa, BBIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCJMUTEILHO-BOCCTAHOBUTEIIBHBIX  PEAKIIHN
(ropeHue, peakluy pa3yIoKEHHsI, COEIMHEHUS ), paclO3HAaBaHUE HEOPTAHUYECKHUX
BEIIECTB C TMOMOUIbIO KAUYECTBEHHBIX PEAaKUMii HA HOHBI, PEUICHHE
DKCIEPUMEHTAIIBHBIX 33]1a4.

HeMmeTanbl U UX cOeITUHEHUS

OO6mrass  xapakTtepucTUKa TagoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pu3ndyeckue CBONCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XHMHYECKHE CBOWCTBA Ha MPHMEPE XJIOpa
(B3aMMOJEHUCTBUE C METAUIaMH, HEMETAUlaMU, ILIeloYamu). XJIOPOBOJIOPO.
CoJisiHasE KMCIOTa, XMMUYECKHE CBOMCTBA, MOJyYEHUE, TpUMEHeHue. JleiicTBre
XJIOpa U XJOPOBOJOPOJAa HA OPraHU3M 4YeJoBeKa. BaxHeuime XJIopuabl U UX
HaXOKJEHUE B MIPHUPO/IE.

O6mras xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHusi. CTpoeHue u PuU3NUECKUe CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOJaH CEPbl. AJNIOTPOIHbBIE MOAUPHUKAIIMHI KUCIOPO/1a
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBoIOpo, cTpoeHue, Gu3nueckue u
XUMUYECKHE CBOMCTBA. OKCUABI CEPBI KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepnHas kucioTa, (QuU3MUECKHe W XUMHUYECKHE CBOMCTBa (00mmMe Kak
NpeICcTaBUTENsl Kilacca KUCIOT U crneuupuueckue). XUMHUECKHE pPeakiHH,
JeXKalllie B OCHOBE MPOMBIIIIEHHOTO CHoco0a MOJy4YeHHs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KUCAOThI. COJIM CEPHOM KUCJIOThI, KAYUECTBEHHAsI PEAKIIUS Ha



cynbdar-uon. HaxoxxneHue cepbl U €€ COCAMHEHUH B MpUpoje. XUMHYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSMH Cepbl (KUCIOTHBIE JIOXK[IH,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €0 MPEa0TBPAILICHUS.

OO6mras xapaktepucTka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIEC CTENEHU OKUCIIEHHs. A30T, paCIpOCTPAaHEHUE B MPUPOJIE,
duznueckue 1 XuMuIeckue cBoiictea. KpyroBopor azora B mpupojae. AMMUAK, €ro
du3ryeckre U XMMUYECKHUE CBOMCTBA, MoJTydyeHre U npuMeneHune. Com aMMOHUS,
ux (pu3nYecKue 1 XMMHYECKHe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
HMOHBI aMMOHUS. A30THasi KUCJOTa, €€ MoJydyeHue, (pu3mueckrue U XUMHYECKHe
cBOMcTBa (00IME Kak TMPEACTAaBUTENSA Kiacca KHUCIOT W cruenuduyueckue).
Hcnonb3oBaHWEe HUTPATOB M COJEHW aMMOHMS B Kaue€CTBE MUHEPAIbHBIX
ynoOpeHuil. XUMHUYECKOE 3arpsI3HEHNE OKPY KAIOIIEH Cpebl COEIUHEHUSIMU a30Ta
(KMCJOTHBIE JOXAM, 3arpsi3HEHHE BO3AYyXa, NOYBbI M BOJN0EMOB). Docdop,
auoTponHble Moaupukauun (ocdopa, puanUeckue U XUMHUYECKUE CBOMCTBA.
Oxkcun hocdopa (V) u pochopHas kuciaota, puznueckrie 1 XUMHUIECKHUE CBOMCTBRA,
nosyuenue. Mcnonb3oBanue pocaroB B Ka4eCTBE MUHEPATBLHBIX Y100pEHUIA.

OO6uras xapakrepuctuka 371eMeHTOB |VA-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCJEHUS.  YTJEepod,  aUIOTPOMHbIE
Moau(UKalMy, pPacupoOCTpaHEHHWE B MpUPOAE, (PUIUYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosoport yraepoaa B npupoje. OKCHibl yriaepoaa, ux
du3znueckue M XUMUYECKHE CBOWCTBA, JACHCTBME HA JKUBbIE OPTAHU3MBI,
NOJIyYCHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCUAOM
yraepoaa (1V), rumore3a T1I00anbHOTO TMOTEIUICHHWS KJIMMara, MapHUKOBBIN
¢ dekT. YroibHas KUCIOTa U €€ CONM, X PU3NUECKUE U XUMUYECKHE CBOMCTBA,
nojyueHue u npumeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIICHHOCTA U CETbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE NOHITHS 00 OPraHUUYECKUX BEILECTBAX KAK O COCIUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STaHOJ, TJMIIEPUH, YKCYCHAs! KHCJIOTA).
[IpupoiHbIE HMCTOYHHUKHU YIJIEBOJOPOJAOB (yrojb, MNPUPOAHBIM Ta3, HedTh),
NPOAYKTHI UX TepepaboTku (O€H3MH), UX POJib B OBITY M MPOMBINIIEHHOCTH.
[lonsiTe 0 OMONIOTUYECKH BaKHBIX BEILIECTBAX: KMUpax, O€NKax, YyriieBoJax — U UX
poIM B OKM3HM 4elloBeKa. MarepuabHO€ €IMHCTBO OpPraHUYECKUX U
HEOPTaHNYECKUX COCITUHCHHM.

Kpemuuii, ero Qusnueckne M XUMHUYECKHE CBOWMCTBA, IMOJy4YeHUE U
npuMmenenre. CoeauHeHus KpeMHuss B mpupoje. OOmme mpeactaBieHus 00
okcuae kpemuans (IV) u kxpemuneBou kuciore. CHUIMKATBI, X HCIIOJIh30BAaHUEC B
OBITYy, B MPOMBIIICHHOCTH. BaxkHeMIle CTpOUTENbHbIE MaTepualibl: KEpaMHKa,



CTEKJIO, IIEMEHT, O€eTOH, keme300eToH. [Ipobembr 6€30MacHOT0 UCTIOIb30BAHUS
CTPOUTEIbHBIX MAaTEPHUATIOB B TOBCETHEBHOW KU3HU.

Xumuueckuit IKCnepumenm:

u3ydeHne o0pa3oB HEOPTAaHUIECKUX BEIIECTB, CBOMCTB COJISTHOM KUCTIOTHI,
NpOBe/IeHNe KaueCTBEHHBIX PEAKIMi Ha XJIOPU-UOHBI U HAOJIOICHUE TPU3HAKOB
UX TPOTEKAHHUS, ONBITHI, OTpaXarolmye (PU3NYECKHUE U XMMHUYECKHE CBOMCTBA
TaJIOTEHOB U MX COEAUHEHHMI (BO3MOYKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHME C oOOpa3suamMu XJOpUAOB (TaJOT€HUAO0B), O3HAKOMIICHHE C
oOpasuamMu  ceppl M €€ COEAMHEHUAMH (BO3MOXKHO  MCIOJIb30BAHUE
BUJICOMATEpUAOB), HaOMOAEHUE IIpoliecca OOYTJIMBaHUs caxapa MoJ AeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM KHCJIOTHI, HW3YyYEHHE XUMUYECKUX CBOMCTB
pa30aBIIEHHOM CEpPHOM KUCIIOTHI, IPOBEJCHUE KaUu€CTBEHHOW PEaKlMu Ha CyJb(harT-
VMOH U Ha0IOJICHHE MpU3HAKa €€ MPOTEKaHHs, 03HAKOMJIEHUE ¢ (PU3NUYECKUMU
cBoiicTBaMM a30Ta, ¢ocdopa M MX COENMHEHUH (BO3MOMXKHO HCHOJB30BAHUE
BUJI€OMaTEpUAIoOB), 0Opa3laMu a30THBIX U (HOCPOPHBIX YIOOPEHUI, MOTydYEeHHUE,
coOupaHue, pacrno3HaBaHME U U3YYEHUE CBOWCTB aMMHakKa, HPOBEICHUE
Ka4eCTBEHHBIX PEaKUil Ha MOH aMMOHUsS U PocaT-uOH U U3y4YEHUE MPU3HAKOB
UX MPOTEKaHMs, B3aUMOICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KACIIOTHI C MEJIBIO
(BO3MOKHO  HUCIOJb30BAaHUE  BUACOMATEPUATIOB),  H3yYEHUE  MOJeEneH
KPUCTAUTMUYECKUX PEIIETOK anMasa, Tpadura, ¢yiepeHa, O3HAKOMIIEHHE C
IPOLECCOM aJCOPOLMHU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOrasa, MoJlydeHue, COOMpaHue, pacro3HaBaHUE U U3yYEHUe
CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEACHUE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAaT-UOHbl W W3YYEHHE NPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIICHHE C
OPOAYKIMENH CUJIMKATHOW MPOMBIIUICHHOCTH, PEHIEHUE HKCIEPUMEHTAbHBIX
3a/1a4 Mo TeMe « BaxHeWIme HEMETAIUIBI U UX COCTMHEHHMS .

MeTanibl M X COeTUHECHUS

OO6u1as xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAIUIOB HA OCHOBAHUU
ux mnojoxeHus B Ilepmogmueckoil cucteme xumuyeckux osnemenroB JI. N
MenneneeBa u cTpoeHuss aroMoB. CTpoeHue MeTauioB. MeTajuinyeckasi CBsi3b U
METAUIMYECKAd  KPUCTAUIMYECKAs  PEIIETKAa.  DJIEKTPOXUMHUYECKHU  PsJl
HanpspDKeHni MeTauioB. Gusndeckue U XUMUYECKHe CBoCcTBa MeTamioB. O0mme
CrocoObl ToJlydeHuss MeTauioB. [loHSATHE O KOPpO3UHM METAUIOB, OCHOBHBIE
CIOCOOBI 3alUThl UX OT Koppo3uu. CruiaBbl (CTalb, YYryH, TIOPATIOMUHUM,
OpoH3a) U X IPUMEHEHUE B OBITY M TIPOMBIIICHHOCTH.

[[lenoyHble MeTAJUIBL: MOJOKEHHUE B [leprnoaAnvecKoil CUCTEME XUMHYECKHUX
anemeHtoB . M. MenpaeneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIEHUE B IPUPOJIE.
du3nueckrue U XMMHYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuabl U



TUAPOKCUABI HaTpuss M Kanud. [IpruMeHeHHe IIEeNOYHBIX METAUIOB M HUX
COEJIMHEHUH.

[lemoyHO3eMeENbHBIE METAIBI MAarHWd W KaJbLMW: IIOJIOKEHHE B
Ileprnoanueckor cucrteMe xumuueckux sneMeHToB 1. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJeHue B npupoae. Guznueckue n XuMU4eCKUe CBOMCTBA MarH ust
U Kanblus. BaxHelnme coequHeHUs Kaiblusg (OKCHJI, THAPOKCHUI, COJH).
XKécTKoCTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

AnroMuHHN: 0JI0keHUE B [leproanuecko cucTeMe XMMUYECKUX JJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aroMa, HaxoXieHue B npupone. dPusmyeckue u
XUMUYECKUE CBOMCTBA amoMUHUsA. AMBOTEpHbIE CBOWCTBA OKCHUIA U TUAPOKCHUAA
AITFOMUHUSL.

Keneso: nosoxenue B [lepuoanueckoi cCUCTEME XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHME aTOMa, HAXOXKAECHUE B mnpuponae. Pusnyeckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUibl, TUAPOKCHU B M costn kere3a (1) u sxenesa
(I), ux cocTaB, CBOWCTBA U TOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHME C oOpa3llaMM METAUIOB M CIUIABOB, UX (PU3UUECKUMU
CBOWMCTBaMM, U3Y4YEHHE pE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCHUAA
KaJdbl[Msl W HaTpusi C BOJAOW (BO3MOKHO MCIIOJIb30BaHHE BUAEOMATEpPUAIIOB),
MCCJIEOBAHUE CBOMCTB KECTKOW BOJIBI, TPOLIECCA TOPEHUS HKeNe3a B KUCIOPOIE
(BO3MOKHO  MCIIOJIb30BaHUE  BUIEOMATEPUAIOB), MPU3HAKOB MPOTEKAHUS
KAYECTBEHHBIX PEaKUMi HAa WOHBI: MATHUA, KaJblUs, aJFOMUHHMS, LUHKA, JKEJe3a
(1IN u xene3a (111), mequ (I1), HaGnrOIEHNE M OMUCaHKE TIPOIIECCOB OKPAIMBAHUS
IUIAMEHU HOHAaMHU HATpUs, Kalusig W Kaiblug (BO3MOXHO MCIOJb30BaHUE
BUJIEOMATEpUAIIOB), UCCIIeIOBaHUE aM(DOTEPHBIX CBOMCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a1a4 0 TeMe « Baxnenmme
METAJUIbI U KX COECTUHEHUS .

XuMHUA U OKPYKAIOIIAS cpeaa

BemectBa u marepuansl B IIOBCEIHEBHOW KU3HU 4eloBeKa. bezomacHoe
UCIIOJIb30BaHKUE BEILECTB U XUMHUYECKUX peakiuii B ObITy. [lepBas momouip npu
XUMUYECKUX 0KOrax M OTPABJICHUAX.

XUMUYECKOEe 3arpsi3HEHHE OKpY’Karollel cpenbl (MpeaenbHas JomyCcTUMas
KOHIIeHTpauus BeuecTs, naiee — [1JIK). Poib xumun B pemeHnn 3K0JI0THYECKUX
npooJiem.

Xumuueckuit IKCnepumenm:

u3ydyeHue o0pa3LoB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEPHbIE
MaTepuabl).

Mexcnpeomemnuwie céasu



Peammzanms MeXnpenMEeTHBIX CBS3€M INPU M3YYEHUM XMMHM B 9 Kiacce
OCYIIECTBISIETCSL 4Yepe3 MCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHM, TaK U MOHITUH, SIBISAIOIIMXCS CUCTEMHBIMU I OTAEIbHBIX PEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO01mme ecTeCTBEHHO-HAY4YHBIC MOHSATHUS: HAYyYHBIA (PaKT, THIIOTE3a, 3aKOH,
TEOpHsl, AaHAIW3, CHUHTE3, Kiaccu(uUKaluus, MEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIEPUMEHT, MOJEIUPOBAHNE, WU3MEPEHHE, MOJENIb, SBJICHUE, ITAPHUKOBBIN
3 eKT, TEXHOJIOT U, MaTECPUAIIBI.

@dusnka: Marepus, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIMJ,
W30TOMBI, PAJUOAKTUBHOCTB, MOJIEKYNA, JJIEKTPUYECKUU 3apsii, NPOBOJIHHUKH,
NOJIYIIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEILIECTBA, I'a3, PACTBOP, PACTBOPUMOCTb, KPUCTAIUIHY ECKasI
peméTKa, CIuiaBbl, (PU3NUYECKUE BEIMUYUHBI, CAUHULBI U3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHLIE.

buonorus: ¢orocunTes, apixaHue, 6uocdepa, FIKOCHUCTEMA, MUHEpAIbHbBIC
y10OpeHusi, MUKPO3JIEMEHThI, MaKpO3JIEMEHTHI, TUTATEIbHBIE BELIECTBA.

['eorpadus: armocdepa, rugpocdepa, MHUHEpalIbl, TOPHBIE MOPOIHI,
IIOJIE3HBIE UCKOTIAEMBIE, TOILUIMBO, BOJAHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS IIPOT'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMSA

JIMHHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yJbTaTbl OCBOEHUS MPOTPAMMBI OCHOBHOT'O OOILEro
oOpa3oBaHusl OCTUTAIOTCA B XOJ€ OOYy4YEHHs] XMMUU B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHOU JEATEIbHOCTH B COOTBETCTBUU C TPAAUIUOHHBIMU POCCUNCKUMH
COLMOKYJIbTYPHBIMU W JTYXOBHO-HPAaBCTBEHHBIMU LUEHHOCTSAMH, NPUHSATHIMU B
oOIleCTBE TMpaBWIAMH W HOPMaMHu TOBEIACHUS W CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHHUSA, CAMOPA3BUTHUS U COIMATIM3ALNN 00YyYaIOIIXCS.

JIuaHOCTHBIE  pE3yNbTaThl  OTPAKAIOT TOTOBHOCTh  OOYYarOUMXCS
PYKOBOJCTBOBATbCSI CUCTEMOW TO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAUUN H
pacIIMpEHUE OIbITA AESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)maTpuoTH4eCcKOro BOCIUTAHUA:

LEHHOCTHOT'O OTHOUIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAyYHOMY HACJIEIMIO, TMOHMMaHWs 3HAYECHHUS XUMHUYECKOW HAYKH B >KHU3HU
COBPEMEHHOTO OOIIEeCTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MHBOpPMAIIUEH O
NEPEAOBBIX JOCTHKEHUSX U OTKPBITHUSX MHUPOBOW M OTEUECTBEHHOW XWMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA,

2)rpaaaHCcKOro BOCIMTAHUS:

MPEACTABICHUS O COUMAIbHBIX HOPMax M MPaBWIAX MEKINYHOCTHBIX
OTHOILUEHUN B KOJUIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM, y4eOHO-HCCIIe0BATCILCKON, TBOPYECKOM ©W  JAPYrUX  BHAAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM ACSITEIHHOCTH MPHU
BBITIOJTHEHUU YYEOHBIX, TIO3HABATENbHBIX 3a/1a4, BBINOJHCHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN Y4EOHBIX IPOEKTOB, CTPEMJIEHHS K B3aUMOIIOH UMaHHIO
U B3aMMOIIOMOIIM B TPOLIECCE OSTOM Y4eOHOH JesITETbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEACHUE W IIOCTYNKA CBOUX TOBAPHUILEM C NO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN ITOCTYIIKOB;

3)IIeHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUECKNE NPEACTABICHUS O BEILECTBE M XMUMHUYECKOW PEaKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH M COCTABJISAIOIINE
OCHOBY JJI1 IOHMMAHUSI CYIIHOCTH HAay4HOM KapTHHBI MUpa, IIPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTUS MPUPOJBI, B3aUMOCBA3SIX YEJIOBEKA C
MIPUPOJTHOU CPENON, O POJIM XUMHUHU B TTIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

ITI03HABATEIIbHBIE MOTUBBI, HAIIPABIICHHBIE HA NOJYy4EHUE HOBBIX 3HAHUU I10
XUMHH, HEOOXOAUMbIE NJii OOBbSICHEHUs HaOJIOJAEMbIX MPOLIECCOB U SIBJICHUH,
NO3HABATENbHOM, MH(MOPMALMOHHON M YMUTATEIILCKON KYJIbTYpbl, B TOM YMCJE
HABBIKOB CaMOCTOATEIbHOM pabOThl C Y4YEOHBIMM TEKCTaMH, CIPABOYHOMU



JUTEPATYpOil, MOCTYIHBIMH TEXHUYECKUMHU CpeacTBaMU HH(GOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHHMIO M TO3HAHHUIO, JII00O03HATENLHOCTh, FOTOBHOCTh U
CIIOCOOHOCTh K CamM000pa30BaHWIO, TPOEKTHOW W  HCCIEA0BATEIbCKOM
NEATEIIbHOCTH, K OCO3HAHHOMY BBIOODY HAINPABJICHHOCTH U YPOBHS 00y4YEHUS B
JlabHEUIIeM;

4)popMupoOBaHUS KYJbTYPbl 310POBbSI:

OCO3HAaHUE LIEHHOCTH JKU3HU, OTBETCTBEHHOTI'O OTHOIIECHHA K CBOEMY
3I0pOBbIO, YCTAHOBKH Ha 3JI0pOBBIA 00pa3 >KU3HHU, OCO3HAHUE MOCIECICTBUNA U
HENPUITHE BPEAHBIX IPUBbIYEK (YIOTPEOIEHUS AJIKOT0JIs1, HAPKOTUKOB, KYpEHHUs),
HEOOXOJIMMOCTH COOJIIOJICHUS] TpaBWi O€30MacHOCTA MpU  OOpalIeHUu C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEALHON KU3HH;

5)TpynoBOro BOCIMTAHUA:

MHTEPEC K MPAKTUUECKOMY U3YUEHHUIO TPOPEeCcCUil U Tpy/la pa3IndyHOro poja,
YBOXEHUE K TPYLy M pe3ynbTaraM TPYAOBOW AEATENbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHUs MPEAMETHBIX 3HAHWM [0 XWMHH, OCO3HAHHBIA BBIOOP
VHAUBUIYaTbHOUN TPACKTOPHUH IPOAO0JDKEHNU 00pa30BaHUSA C YUETOM JIMYHOCTHBIX
MHTEPECOB U CTIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHenHo#i mpodecCuoOHaIbHOM 1EATENbHOCTH U Pa3BUTUSL HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B NMPO(ecCUOHATLHOM CPEE;

6)3K0J10r14eCKOr0 BOCIIUTAHMS:

HKOJIOTMYECKH 1I€JIeCOO0pa3HOE OTHOILUEHHE K MPHUPOJIE KaK HCTOUHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHUE LICHHOCTH 3I0POBOTO U
0e3omacHoro oOpa3a >KHM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
bu3znueckoMy M TMCUXHUYECKOMY 3J0POBbBIO, OCO3HAHUE LIEHHOCTU COOIIOACHUS
npaBui 0€30MacHOTO MOBEIEHUs ITPHU padoTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyallUsX,
YIPOKAOIIMX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTU MPUMEHSATh 3HAHUS, MOJydaeMble MPU W3YyYEHUU XUMUH, JJIs
pelIeHns 3a/1a4, CBI3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPENOH, IS MOBBILICHUS
YPOBHSI  3KOJIOTMUECKOW  KYJIbTYpbl, OCO3HaHHs TJIOOQILHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM U MyTe WX PEIIeHUs MOCPEACTBOM METOJ0B XHUMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B IMO3HABATEIBHOM,
KOMMYHUKATUBHOU U COLMAIIbHOW MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocTtaBe MeranpeaMeTHbIX PE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
bopMHUpOBaHUS MHPOBO33PCHHS OOINCHAydYHBbIC TMOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOpPbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYyYHBIX YYEOHBIX IMpEAMETax U MO3BOJISIOT Ha
OCHOBE 3HaHHUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEIACTABICHUE O IETOCTHOM



HAYYHOU KapTHWHE MHpA, U YHUBEpCaATbHbIC YUeOHbIC AeHCTBUS (IT03HABATENbHBIC,
KOMMYHUKaTHUBHBIC, PETrYyIATHBHBIC), KOTOpBIE OOecmednBaoT (PopMHUpOBaHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJITAHWUPOBAHHUIO M OCYIIECTBICHUIO YICOHOM
JEATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HelCTBUS

ba3oBble JlornyecKkue 1eCTBUA:

YMEHHUSl UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUU: PACKPBIBATH CMBICI XUMUYECKUX MOHSITHI (BBIACISATh UX XapaAKTEPHbIC
MPU3HAKU, YCTAHABJIMBATh B3aMMOCBS3b C JPYTMMU MOHATUSIMU), UCTOJIb30BaTh
MOHATHUS 1711 00BICHEHUS OTACIBHBIX (DAKTOB W SIBJICHUM, BRIOMPATh OCHOBAHUS U
KpUTEPUU I KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB M XMMHUYECKHUX PEaKIuH,
yCTaHaBJIMBATh MPUYUHHO-CJICICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YEHUS,
CTPOUTH JIOTUUECKUE pacCyKACHUS (MHIYKTUBHbBIC, JEAYKTUBHBIE, IO aHAIOTHUN),
Jie7aTh BBIBOJIBI U 3aKIIOUCHUS;

YyMEHUE TPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (NIPEAMETHBIE U
MeTanpeaMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOEIN, UCTIOJIb3YEMbIE B XUMUH,
peoOpPa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MO/IE€TIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI JJIEMEHTa), XuUMU4eckas (opMyna U ypaBHEHHE
XUMUYECKOUN peakiu — MPU PEIICHUH y4eOHO-TI03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABIISITh U XapaKTEPU30BATH CYIIECTBEHHBIE
MPU3HAKUA U3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBISABJISITE  OOIME 3aKOHOMEPHOCTH, MPUYMHHO-CJCACTBEHHbIE CBSI3U W
MPOTUBOPEUHUS B U3y4aEMbIX IIPOIIECCaX U SIBJICHUSX.

ba3oBble uccienoBaTeibCKue 1eiiCTBUA:

YMEHHUE HCIIOJh30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAa4eCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKEe B KAueCTBE OCHOBBI [JI1 (POPMHUPOBAHMS THIIOTE3BI TIO
MIPOBEPKE NMPaBUILHOCTH BHICKA3bIBAEMBIX CYKJICHHI;

MpUOOpETEeHHE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AMK W TPOBEICHUIO
YUCHHYECKUX DJKCIIEPUMEHTOB, YMEHHME HaOIIoJaTh 3a XOJO0M IIpoIiecca,
CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3yibTar, GopMyaupoBaTh 0000IIECHUS U
BBIBO/JIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OTIBITA, HCCIIETOBAHMUS, COCTABIISATh OTUET
O MPOJIeTTAaHHON padoTe.

Pabora c unpopmanueii:

yMEHHE BBIOMpATh, AHATM3UPOBATH W HWHTEPHPETHPOBATH HHOOpPMAIIUIO
pPa3IMYHBIX BUAOB U (POpM IpeACTaBICHUS, MTOTYy4aeMyIO U3 Pa3HbIX HCTOUYHHUKOB
(HaydHO-TIOMYJISIpHAsl JUTEpaTypa XUMHYECKOTO COJEpKaHHs, CIPaBOYHbBIC
nocobusi, pecypchl MHTepHeTa), KpUTHUYECKHA OIICHUBATH MPOTHUBOPEUMBYIO U
HEI0CTOBEPHYIO HHPOPMAIIHIO;



YMEHHUE MPUMEHSATh Pa3JIMYHbIe METOJbl U 3aPOCHI MPU MOUCKE U 0TOOpE
UHPOPMAIIUM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOIUMBIX I BbINOJHEHHUS
y4€OHBIX U NTO3HABATENbHBIX 33J1a4 ONPEIEIEHHOTO TUIIA, TPUOOPETEHUE OMBITA B
o0jacTl HCMOJb30BaHUS  HMH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYPON AKTUBHOT'O UCIIOJIb30BaHUS Pa3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTENBHO BIOUPATh ONTUMATIBHYIO (JOpMY IIPEACTABICHUS HHDOPMALUU U
WUIIOCTPUPOBATh PEUIAEMBIE 337auMd HECJOKHBIMU CXEMaMH, AuarpaMMamu,
apyrumu popMamu rpaduky ¥ UX KOMOMHALUSMU;

YMEHUE HCHOJb30BaTh M aHAJIM3UPOBATh B TMpolecce Yy4eOHOU W
UCCJIEI0BATENbCKOM IEITEIbHOCTH UHPOPMALIMIO O BIUSHUH ITPOMBIILIEHHOCTH,
CEINbCKOTO XO35MCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAOLIEH MPUPOIHOU
Cpensbl.

KomMMmyHMKaTHBHBIE YHHUBEpPCaJIbHble Y4eOHbIE 1eHCTBHS:

YMEHUs 3a7aBaTb BONPOCH (B X0Je Auaiora M (WiM) AUCKYCCHUU) IO
CyLIECTBY  0O0CyXIaeMod Tembl, (OpMyIUpOBaTH CBOU  MPEHJIOKECHHS
OTHOCHUTEJIbHO BBINIOJIHEHUS MTPEAJIOKEHHON 3a/1a4H;

YMEHHUS  NPEJCTABIATH  IOJyYEHHbIE  PE3yJIbTaThl  O3HABATEIbHOM
NEITEIbHOCTU B YCTHBIX M TNHCBMEHHBIX TEKCTaxX; JI€JaTh MPE3EHTALUIO
PE3YyJbTATOB BBIMOJHEHUS] XUMHUECKOTO KCIIEpUMEHTa (JIAOOPATOPHOTO OIbITA,
J1a00paTOpHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MIPOEKTA);

YMEHHUS Y4eOHOrO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM U HCCIEAOBATENbCKOM  NEATEIbHOCTH TPU  PELICHUU
BO3HUKAIOIMX NpoOJieM Ha OCHOBE y4yéTa OOIIMX MHTEPECOB M COTJIACOBAHMS
no3utmii (00CyxaeHns,, 0OMEH MHEHUSAMH, «MO3TOBBIE IITYPMbD», KOOPAUHALIMS
COBMECTHBIX JCHCTBUM, ONpeNeleHUe KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U IPYTHE).

PeryasiTuBHble YHHBepCcaJIbHbIEe Y4eOHbIE 1eHCTBUS:

YMEHHUE CaMOCTOSITEIbHO OMpPEAENsATh LEMU JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJUPOBATh U NMPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
NeSITeIbHOCTh, BbIOUpaTh HanboJiee 3(pPekTrBHBIE CTIOCOOBI PElIeHUsI YUEOHBIX U
MO3HABATENbHBIX 33J]a4, CaMOCTOSITEIbHO COCTABIISAITh WJIM KOPPEKTHUPOBAThH
MPEJIOKEHHBIA AITOPUTM JEMCTBUM NPU BBINOJHEHUH 33JaHUM C Y4ETOM
MOJIy4E€HHS HOBBIX 3HAaHUW 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKLUsX,
OIICHUBAaTh COOTBETCTBHE IOJYYEHHOTO pe3yibTara 3asBJICHHOW 1M, YMEHHUE
UCIIOJIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, MPEjiaracMble B YCIOBUH 3aaHU.

MNPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe mnpeaMeTHbIX pPE3yJAbTATOB IO OCBOEHHUIO 0053aTEIbHOTO
COJIep>KaHUs, YCTAaHOBIIEHHOTO JaHHOUW (eaepanbHON paboueld mporpammoi,
BBIJICIISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIOCOOBI



neucTBui, cnenuduyeckue s OpeaMEeTHOM oOnactu  «XuMus», BHJIbI
JNEATENIbHOCTH MO  IOJYYEHUID HOBOTO 3HAHWSA, €ro  MHTEPIpETaluu,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMIHBIX YICOHBIX M HOBBIX CUTYaITUSX.

K koHiry oOy4enus B 8 kj1acce nmpeIMeTHbIC pe3ybTaThl HA 0a30BOM YPOBHE

TOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYJAIOIMXCST YMEHHIA:

e PpacKpbIBAThb CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHI: aTOM, MOJIEKYJA,
XUMHAYECKUM DJIEMEHT, MPOCTOE BEIMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOIHAS 1 HEOJHOPO/IHAA ), BAIGHTHOCTh, OTHOCUTENIbHAS. aTOMHAs U
MOJIEKYJISIPHAsE Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJIpHAs Macca,
MacCcoBas I0JIs1 XUMHUECKOTO 3JIEMEHTa B COCTUHEHUH, MOJIIPHBIN 00BEM,
OKCHUJl, KHCJOTa, OCHOBAaHUE, COJb, JIEKTPOOTPHULATEIBHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKas peakius, KilacCU(pUKalusg Peakiuii: peakiuu
COCIMHEHUS, PEAKUMU PAa3JIOKEHUS, PEAKIUU 3aAMEIICHUS, PEAKIUU
00MeHa, 9K30- U SHAOTEPMUUYECKHUE PEAKIUH, TEIIOBOUN 3P dEeKT peakiiuu,
AIpO aroMa, BJEKTPOHHBIN CIIOM aroMa, aroMHas OpOWTalb, PaauycC
aToMa, XMMHYECKasi CBS3b, MOJISIPHAS U HETOJISIpHAsT KOBAJICHTHAS CBS3b,
MOHHAs CBSI3b, MOH, KaTUOH, aHUOH, pacTBOpP, MaccoBas J10JI BEIIECTBA
(MpOILIEHTHAs KOHIIEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHSATAA U
MPUMEHSTh 3TU MOHATHUS NPU ONMKUCAHUHU BEIIECTB U UX MPEBPALLCHUN;

e HCTOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUII COCTaBJieHUS (HOpMyI
BEILIECTB U YPABHCHUIN XUMUYECKUX PEAKIIUM;

e OIPEIEIATh BAICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKHUCJICHMS  DJIEMEHTOB B  OWHApHBIX  COCIMHECHMSX,
MPUHAJIEAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIAacCy COEAWHEHHI IO
dbopMynaM, BHUJ XUMHUYECKOW CBsI3M (KOBaJieHTHass W HOHHAs) B
HEOPraHUYE€CKUX COCAUHEHUSIX;

e packpseiBarb cwmbica llepuoanueckoro 3akona JI. WM. Mennaeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT HMX MOJIOKEeHUA B [leprognueckon cucreme,
3aKOHOB COXPAHEHUSI MAacChl BEUIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HHUsI, 3aKOHa ABOTajipo;

e ONUCHIBaTh M XapakTepu3oBarh TabmuuHyio Qopmy llepuogunueckoit
CUCTEMBl XMMHUYECKHUX DJIEMEHTOB: pa3jvyaTh IOHATHS «TrJIABHAs
noarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpynmna)», mansie u
OoJIbIIE€ TEPUOJIBI, COOTHOCHUTH O0O3HAYEHHUS, KOTOPHIC HMEIOTCS B
tabmuie «llepuognueckas cuctemMa xumudeckux snementoB JI. W
MenpeneeBa» C YHUCJIOBBIMM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB



XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YUCIIO IIEKTPOHOB
Y pacupeiesIeHUE UX MO AIEKTPOHHBIM CJIOSAM);

KJIacCU(UUIMPOBATh XUMHUYECKHUE AJIEMEHThI, HEOPTraHUYECKHE BEILECTBA,
XMMHUYECKUE pEaKkUMU (IO YUCIY U COCTaBY YYacCTBYIOUIMX B PEAKLMH
BEIIECTB, MO TEIIIOBOMY P EKTY);

XapakTepHU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEILECTB
Pa3JIMYHBIX KIACCOB, NOATBEPIKasi ONMMCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YpaBHEHUM COOTBETCTBYIOLMX XUMUYECKUX PEAKIINL;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOTO
COCTaBa, BO3MOYKHOCTM IIPOTEKaHHs XWMHUYECKUX MPEBPALICHUNA B
Pa3IMYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCHUTEIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl
BEUIECTB, MACCOBYIO JOJIO XHMHUYECKOrO »3JeMeHTa 10 (opMmylie
COEIMHEHHU S, MaCCOBYIO JI0JIIO BELLIECTBA B PACTBOPE, NPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU pEeaKInu;

IPUMEHSITh OCHOBHBIE OIEPAIIMA MBICIUTENBHOU JIEATEIbHOCTH — aHAIIU3
U CHHTE3, CpPaBHEHHUE, 0000IIeHUE, CUCTEMAaTHU3alHI0, KIacCU(PUKAIUIO,
BBISIBIICHUE MPUYMHHO--CJICICTBEHHBIX CBA3EH — JJI1 U3yYEHUSI CBOMCTB
BEUIECTB M XUMHMUYECKUX PEAKIHUM, €CTECTBEHHO-HAYYHBIE METObI
NO3HAHUA — HaOMIOJEHUE, U3MEPEHUE, MOJIEIUPOBAHHUE, SKCIIEPUMEHT
(peanbHbIN U MBICJICHHBIN);

ClIeAoBaTh  IIPaBWIAM  [OJIB30BAHUSA  XUMHUYECKOM  IOCYIOW U
Ja00paTOpHBIM O0OpYIOBaHMEM, a TAKXKE MpaBWiIaM OOpaleHus: ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBIMIOJHEHUIO
Ja00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJIYYEHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BEHIECTB (BOJAOPOJIAa M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacTBOPOB C ONPEAECIEHHON MAaCCOBOU JI0JIEW Pac TBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh W MPOBOJUTh  XUMHUYECKHE  HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(maxmyc, GpeHondTanen, METUIOPAHX U IPYTHE).

K xonIty oOyueHus B 9 Kki1acce rpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

TOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCST YMEHHIM:

PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, AHHMOH, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BEUIECTBO, BAJIECHTHOCTH, 3JIEKTPOOTPULATEILHOCTh, CTEINEHb
OKHUCJICHHSI, XUMUUECKasi peakIusi, XkMUYEeCKasl CBs3b, TEIJIOBOM 3dekT
peakiuu, MOJb, MOJSIPHBIH  OO0BEM, pacTBOp,  DIEKTPOJHUTHI,
HEDJIEKTPOJIUTBI, 3JEKTPOJIMTUYECKAsT JUCCOLMALNS, PEAKIUA HOHHOTO
oOMeHa, Karaqu3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpAaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKHCJITENb, BOCCTAHOBUTENIb, OKHUCJIEHWE H  BOCCTaHOBJICHHE,
aJuIoTponus, aM(pOTEePHOCTb, XUMHUUECKas CBA3b (KOBaJECHTHAs, MOHHAs,
METAJUINYECKAsA), KPUCTAUIMYECKAsT PEIIETKA, KOpPpPO3Usl METAJUIOB,
CILIaBbl, CKOPOCTb XHMHYECKOW PEaKIMH, MPEAEIbHO JOIyCTUMAs
koHueHrpauus 111K BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX IOHATUM U
IPUMEHATH ITH MOHATHS IPU ONMCAHUU BELLIECTB U UX MPEBPAICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY Uil COCTaBJIE€HUA (POpMyI
BEILECTB U YPABHEHUI XUMUYECKUX PEaAKIINI;

ONPEAEISATH BAJICHTHOCTh U CTENEHb OKUCIICHUS XUMUYECKHUX DJIEMEHTOB B
COCIMHEHUAX pAa3JMYHOTO COCTaBa, IPUHAIJIEKHOCTb BELIECTB K
ONpeNENEHHOMY KJIACCy COEAMHEHMH MO (QopMynaM, BUJA XUMHUYECKOU
CBSI3M (KOBA&JIEHTHAsA, HMOHHAsA, METAUIMYECKasi) B HEOPraHMYECKUX
COEMHEHHUAX, 3apsij MOHA M0 XUMHYECKOU (popMylie, Xapakrep cpenbl B
BOJIHBIX PACTBOPAX HEOPTAHMYECKUX COCAUHEHUM, TUIT KPUCTAILIMYECKOU
PEETKN KOHKPETHOTO BEIIECTBA;

packpeiBath cMbIch Ilepuogunueckoro 3akona JI. WM. MenpneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIMCHIBATh W XAPAKTEPHU30BATh
tabimunyto ¢opmy llepuoguueckold cUCTEMBbl XUMHUYECKUX 3JIEMEHTOB:
pasziuyarh MNOHATHS «rjaBHas mnoArpymnmna (A-rpynna)» U «mooodHas
noarpynna (b-rpynma)», mambie W OOJbLIME MNEPHUOIBI, COOTHOCUTH
0003Ha4YeHUs, KOTOpPbIE MMEIOTCS B MEPUOAMYECKON Talbiume, C
YUCJIOBBIMM ~ XapakTEPUCTUKaMU CTPOEHUS  aTOMOB  XHMHYECKHX
AIIEMEHTOB (COCTaB M 3apsj] sapa, oOIlee YHCIO JJIEKTPOHOB U
pacmpenenieHue WX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB M MX COEIUHEHUH B
IpeAenax MajblX NEPHOIOB U IIaBHBIX NOATPYIII C YYETOM CTPOCHHUS UX
aTOMOB;

KJacCU(UUMPOBATh XUMHUYECKHE 3JIEMEHThI, HEOPTaHUUECKUE BEIIECTBA,
XUMHYECKHE peakluu (MO YMCIy M COCTaBy YYacTBYIOIIMX B pEaKLUU
BEIIIECTB, IO TEIUIOBOMY 3(PEKTy, 0 U3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKHUX AJIEMEHTOB);

XapaKTepH30BaTh (OMUCHIBATh) OOIME U CHEMUPUISCKUE XUMHUYECKUC
CBOMCTBA MPOCTBIX W CJIOXKHBIX BEIIECTB, IOJTBEPKIAA OINHUCAHUE
IpUMEpPaMHU MOJIEKYJISIPHBIX M HMOHHBIX YpaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINM;

COCTABJIATb YPABHEHHS DIJIEKTPOJUTHYECKOW JUCCOLMAIMU KHCJOT,
LIEJIOYEN U COJIEW, TIOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKINK HOHHOTO



oOMeHa, ypaBHEHHMS pEaKUUd, MOATBEPKIAIONIMX CYIIECTBOBAHHE
TeHETUYECKOU CBSI3M MEXKY BEIIECTBAMH PA3JIMUHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIIHMTEIbHO-BOCCTAHOBUTEIbHBIX —PEAKIHIA
MOCPEICTBOM COCTABJICHUS AIEKTPOHHOTO OanaHca 3TUX peakiuii;
NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHHS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBpPALICHUI B pPa3IMYHBIX
YCIIOBUSIX;

BBIUHCIISATh OTHOCUTEIIBHYIO MOJISKYJSIPHYIO M MOJIIPHYIO MAaccChl
BEIIECTB, MACCOBYIO [OJIO XHUMHYECKOTO »J3JeMeHTa 1o dopmyse
COEIMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOH peakiuy;

coOoaTh  MpaBWia  TOJb30BaHHUA  XUMHYECKOW  TOCYIOoH U
Ja00paTOpHBIM  O00OpYyIOBaHMEM, a TaKXkKe ImpaBuwia OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHHUIO
JTa00paTOPHBIX XUMHUYECKUX OMBITOB MO TMOJYYEHUIO U COOUPAHHUIO
ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOJIUTh  PEAKIWH, TOJTBEPXKIAIONIME KAYECTBEHHBIH  COCTaB
Pa3NMYHBIX BEIIECTB: PACIIO3HABAThH OMBITHBIM MYyTEM XJIOPU[ -, OPOMHUI-,
uoaua-, kapOoHar-, ¢ocdar-, cuwimkar-, cynbdar-, TUAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHS M WOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PaCTBOPaX HEOPTAaHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIC OTIEPAIUY MBICIUTEIBHON ASSITEIbHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, O0O0O0OIlEHUEe, CHUCTEeMATU3aIMI0, BBISBICHUE
NPUYUHHO-CIICICTBEHHBIX CBSI3e — JJII M3y4Y€HHs] CBOMCTB BEIIECTB U
XAMUYECKUX PEaKIUil, €CTeCTBEHHO-HAyYHBIE METOAbl TIO3HAHUS —
HaOJFO/ICHNE, M3MEPEHUE, MOJISIMPOBAHKUE, SKCIIEPUMEHT (pEalbHbIN U
MBICJICHHBIH).



TEMATUYECKOE INTAHUPOBAHHUE

8 KUIACC
KoauvecTrBo yacos
Ne HaumeHoBaHMe pa3nesioB U JJleKTpoHHBbIe (U poBHIE)
KouTpoJsbHbI€ IIpakTnueckue
n/n TeM IPOrpaMMbl Bceero o0pa3oBareJ/ibHbIE peCypChl
padoThI padoThI
Paznea 1.1lepBoHavajibHble XUMHYeCKHE TIOHSTHS
Xumusi — BakHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 9 bubmmoreka [IOK

' MPAKTUYECKON ACATEIBHOCTH https://m.edsoo.ru/7f41837c¢

YeJioBeKa

12 BemecTtBa u xumMmuueckue 15 1 bubmuoreka [IOK

' peakuuu https://m.eds00.ru/7f41837¢

Hroro mo pazneny 20

Paznen 2.Ba:kHelinme npeacTaBUTeJIM HEOPraHM4YeCKUX BelleCTB
21 Boznyx. Kucnopoa. [lonstue 5 bu6mmoTteka [IOK

' 00 OKcHIax https://m.eds00.ru/7f41837¢
29 Bonopona.Ilonsarue o kucinorax 8 1 bubnuoreka [IOK

' U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bubmmnorexa LIOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJacChl 11 1 1 bu6nuorexa [IOK

' HEOPTraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Uroro no pazneny 30

Paznean 3.11lepuoanyeckuii 3axoH u Ilepnoanveckas cucrema xumudeckux 3jeMeHTOB /I. U. MenneeeBa. CTpoeHue aToMOB.
Xumuyeckas cBsizb. OKHCJINTEJIHbHO-BOCCTAHOBUTEIbHbIE PeaKIHl



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

[Iepyuoauuecknii 3aK0H U

31 [lepronnueckas cucrema 7 bu6mnoreka [JOK
' XUMHUYECKuX 3jeMeHToB 1. U. https://m.edsoo.ru/7f41837c
Meniene-eBa. CTpoenue aroma
Xu )
32 | Owncmmemio. . buGmorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIbHBIC PCAKITMU
bu6munoreka [IOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 Bubmorea HOK
P p https://m.edsoo.ru/7f41837c
OBILEE KOJIMHECTBO YACOB I10 68

[NIPOTPAMME



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

9 KVIACC

KoumnuyecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uug poBbie
Ne ni/m P Konrpoabnbie | IlpakTuyeckue (pp )
MPOrpaMMbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcesbl
Paznen 1.BemiecTBO M XUMHMYeCKHE peaKIIUA
[ToBTOpeHue u yriryoneHue 3HaHUM bubnuoreka LIOK
1.1 5 1
OCHOBHBIX pa3/IeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [IOK
' peakiui https://m.edso0o.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] JUCCOIUALIHSI. 3 1 1 bubnuoreka [IOK
' XUMHUYECKHE PEAKIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pa3nen 2.HeMeTaJJIBI H X cO€THHE HUAS
OO0mmas xapakTepuCcTHKa XUMHUYECKUX bubnmnorexa [IOK
2.1 4 1 ]
anemeHToB VIIA-rpynnel. [anorens https://m.edsoo.ru/7f41a636
OO0mast XapakTepucTUKa XMMHYECKUX
2.2 3neli412HT01£) VIA? nbl. Cepan e 6 butamorera LIOK
' TPYHbL. €p https://m.edsoo.ru/7f41a636
COCITMHCHHUS
06 XapaKTepUCTHKA ec
53 e pVKl:_pH T ZHMqu)quZ ; 1 bubmoreka [IOK
' ICMEHTOB TPYIIBL. A30T, GOCROp H Hx https://m.edsoo.ru/7f41a636
COETMHEHHUS
06 XapaKTepUCTHKA eCKH
24 e pIV AI_)H o XgMHq * 8 1 2 bu6mmoTteka [IOK
' SHeMeHTuOB TPYHIBL. YTICPOA | https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHCHUS
Hrtoro 1o paznerny 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

Paznesa 3.MeTaabl 1 X cOeTUHE HUS

. bubnmoreka [IOK
> Doue eorlersa MeTaIon ) https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 BaskHeiinme METaIbl B UX COCTUHCHHMSI 16 it odso0 W TFA13636
Hroro mo paznmeny 20
Paznen 4. Xumus u okpykamomas cpeaa
4.1 B 3 bubmoteka [IOK
: €IeCTBA ¥ MaTEpUaIbl B )KU3HHU YEIIOBEKA Fitoesm.edoor 7412636
Hroro no pasneny 3
PesepBHOE Bpems 3 bubnnoreka IIOK

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

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68



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

IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne Hara @ poBbIE
Tema ypoka KonTpoabubie | IlpakTuueckne
n/n Bcero u3ydeHusi | oOpa3oBaresibHbIE
padoThI padoThI
pecypcebl
1 [Ipenmer xumun. Posb XuMuu B )KU3HU 1 1,00 bubnuotexa LIOK
yenoBeka. Tena U BelecTsa ' https://m.edsoo.ru/ff0d210c
bubmnoreka [IOK
6.09
2 [loHsITHE O METOAX MO3HAHUS B XUMHH 1 https //m.edsoo.ru/ffod227e
Ipakruueckas pabota Ne 1 «lIpaBuna
3 paboTHI B TaOOPATOPUH U TTPUEMBI 1 3.09 bubmuoreka [IOK
oOpamienus ¢ 1abopaTopHbIM ' https://m.edsoo.ru/ff0d23dc
00opyIOBaHUEM
Yucrtele BerecTBa 1 cMecH. CriocoObl bubmnorexa [IOK
4 1 13.09
paseseHus cMecei https://m.edsoo.ru/ff0d26ca
[Ipaxruueckass pabora Ne 2
5 «Il’)as CI/JIIIZHI/IGHCI\IZGCGI; (Ha mpumepe 1 15.09 bubmoreia OK
a . PHMEP ' https://m.edsoo.ru/ff0d28c8
OUYHCTKU ITOBAPEHHOU COJIHN )»
bubmuoreka [IOK
20.09
6 ATOMBI H MOJIEKY LI 1 https://m.edsoo.ru/ff0d2a6c
XUMUYECKHAE JIEMEHTHI. 3HAKH bubmuoreka [IOK
7 1 22.09
(CUMBOJTBI) XHMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
Bu6nunoreka [JOK
27.09
8 Hpocreie u croxmubie BemecTBa 1 https://m.edsoo.ru/ff0d2a6¢c
bu6nunoreka [JOK
- 29.09
d ATOMHO-MOICKYIAPHOE YuCHHE . https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB.

bubmmoreka [IOK
. 4.10
10 Xummueckas Gopmyna. BareHTHOCTS https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMCHTOB
OTHOCHUTENIBHAs aTOMHAs Macca. bubmuoreka [IOK
11 6.10
OTHOCHUTENIbHAs MOJIEKYIISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 40JIsI XHMHYECKOTO 11.10 bubmuoreka [IOK
3JIEMEHTA B COSIVHEHUU ’ https://m.edsoo.ru/ff0d350c
13 KomnuecTBo Bemecrsa. Moub. 13.10 bu6mmoreka [IOK
MousipHas Mmacca ' https://m.edsoo.ru/ff0d5230
DU3NYCCKUE U XUMUYCCKHE SBIICHUS. bubmunorexa [IOK
14 18.10
XruMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycnoBus IpOTEKaHUs 20.10 bu6motexa [IOK
XUMUYECKUX PEAKIHM ' https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MaCChl BEILECTB. 25 10 bubnmoreka [IOK
XUMUYECKUE YPaBHEHUSI ' https://m.edsoo.ru/ff0d3b88
BbruucieHus KoJm4ecTBa, MacChl
17 el . . 2710 bubmnorexa [IOK
BCIL CT]fa 110 YpaBHCHHAM XHMIICCKHIX ' https://m.edsoo.ru/ff0d5708
peakiuit
Kinaccudukanuss XMUMHUECKUX PEaKIU
18 ( ¢ P 811 bubmuoreka IIOK
COCIUHCITHA, PASIOACITHA, ' https://m.edsoo.ru/ff0d3f34
3aMeIleHMs, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIii- Eu6 10K
nOIMoTEKA
19 . 10.11
HIgIoemeT O6O6erHHe " https://m.edsoo.ru/ff0d40c4
cucTeMaTh3aIus 3HaHU |
KonTponwsnas padota Nel mo teme bubnmnoreka [IOK
20 15.11
«BermiecTBa ¥ XUMHUYECKHE PEAKITUI https://m.edsoo.ru/ff0d4290
21 Boznyx — cMmechb razoB. CocTaB 17.11 bubnnoreka [IOK

Bo3ayxa. Kucinopoa — snemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

IPOCTOC BCUICCTBO. O30H

dusnueckre 1 XUMUUECKUE CBOVWICTBA

bu6nmoreka [IOK
22 KHMCIIOPOJia (PEaKIIMH OKUCICHH, 22.11 https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 06 okcuaax
CriocoObI oTydeHus KUCIOpoa B
23 71a00paTOPUH ¥ TIPOMBIIITICHHOCTH 24.11 bubmorexa TIOK
PATOpHA I Hp ' ' https://m.edso0.ru/ff0d497a
[Ipumenenue kucnopona
TernoBoit adexr XxuMIIEcKoi
peakiuu, NOHATUE O bubmmoreka [IOK
24 29.11
TEPMOXMMHUYECKOM YPABHEHUU, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHYCCKUX PEAKIIUIX
TonnuBo (He(Th, Yroiab ¥ METaH).
25 3a ﬂsHeI{(Heq:oz . CIIOCOOBI iro 112 buomorexa LIOK
P AyXa, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHS
[Ipa eckasi padota Ne 3 o Teme
26 <1?I frecias p 5 ' 1O T 6.19 bu6nunoreka [JOK
«loysere 1 COUHp AHHe KHCI0posd, ’ https://m.edsoo.ru/ff0d4ae2
U3y4YCHUE €r0 CBOWCTBY»
Bonopon — anieMeHT u mpocroe bu6muotexa LIOK
27 8.12
BenecTBO. Haxoxxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nUecKre U XUMHYECKHUE CBOMCTBA 13.12 bubmuoreka IIOK
Bosopona. [I[pumenenue Bogoposa ' https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 [TonsiTre 0 KMCIO0TaX U COJISAX 15.12 httos //m.edsoo.ru/ffOd50d2
30 CniocoObI TOTydeHust BOJOPO/Ia B 20.12 bubmuoreka [IOK
naboparopuu ' https//m.edsoo.ru/ff0d4dd0
[Ipakrtuueckas pabdora Ne 4 o Teme Eu6 OK
31 «[lomyaenue u cobupanue BOAOPO/a, 22.12 nbmorexa I

H3YUYCHHC €TO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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MossipHblii 00EM Ta30B. 3aKOH

Bu6nunoreka [IOK

27.12

32 ABorajzpo https://m.edsoo.ru/ff0d542e
Berunciienus o0béMa, KOJIUUeCTBa

33 bubmunorexa [IOK
BCIECTBA rasa 110 €10 HSBGCTHQ}V{Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILECTBA WJIH 00BEMY
Brerauciiernst 00EMOB Ta3oB 110

4 Bu6nunoreka [JOK
ypa]?_HeHmO peaKty Iia OCHOBE 3aKoHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUM T'a30B

35 dusnueckre U XUMHYCCKAEC CBOMCTBA Bu6nunoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [lonsrue 06 bubmuoreka IIOK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopaa xak pactBopuTtens. HaceimeHHbBIC

37 ﬂe ac pe 1; acTBO I\/Iﬁcco a bubmorexa [OK
¥ HCHACBILICHHBIC PACTBOPBI. bai https://m.edsoo.ru/ff0d5b40
JIOJIsE BEIIECTBA B PACTBOPE
[Ipaktuueckas pabora Ne 5 o Teme

38 «[IpurotoByieHuEe pacTBOPOB C bubmmoreka [IOK
onpenenéHHON MacCOBOM J101EN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEINECTBAY

39 KonTponbHas padota Ne2 o reme bubmuotexa LIOK
«Kucnopoa. Bomopona. Boga» https://m.edsoo.ru/ff0d6342

40 OKcHJIBI: COCTaB, KITacCH(pUKaIus, bu6nunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
TlomyyeHre u XMMHUYECKHE CBOMCTBA

a1 1 o bubmuoreka IIOK
KUCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX https://m.edsoo.ru/Ffod664e
OKCHJIOB

4 OcHoBaHWUS: COCTaB, KIIACCU(UKAIHS, Bu6nunoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonmydyeHne u XUuMHUUYECKHE CBOMCTBA bubmuotexa LIOK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
Kucnots: cocras, knmaccupukanus, bu6nunoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [lonydyeHue u XuMUyecKre CBOMCTBA bubmuotexa LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIATYpa,

46 CHOCO(6£II) jon )eHHs[ XI/IMHqu:)IG/Ie bubmorexa [IOK

. ¥ ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[Ipakrtuueckas pabdora Ne 6. Pemenue
SKCIIEPUMEHTAIIBHBIX 337a4 10 TEME bubmuotexa LIOK

47
«OCHOBHBIE KI1aCChl HEOPTAHMYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHECHUI

48 I'enernyeckas CBs3b MEXKY KlaccaMu bubnunoreka LIOK
HEOPTaHUYECKUX COCTUHEHU I https://m.edsoo.ru/00ad9a50

. bubmuoreka [IOK

49 O0001EeHEe U cucTeEMaTU3alMs 3HAHWU I https-//m.eds00.ru/00ad9ch?
KontposnbHas padora Ne3 no teme

50 "OCHOBHBIE KIIACChl HEOPraHMYSCKUX bubmnotexa TIOK

o P https://m.edsoo.ru/00ad9%ela
COCAMHCHUM
[TepBBIc MONBITKH KIACCU (PUKAITUH
51 XI/H\I/)II/I‘-ICCKI/IX 3JIEMEHTOB ?[omine 0 bubmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
TpyIIax CXOIHbIX 3JIEMEHTOB
Ilepuoguueckuii 3aK0H U
59 I pHox a bubmuoreka [IOK
CPHOMHCCIAT CHCTEMA XHMHUHCECIIX https://m.edsoo.ru/00ada52c
aneMeHToB 1. 1. Menneneera
53 [epronpl, TPYIITBI, TOATPYIIIIEI bubmnorexa LIOK

https://m.edsoo.ru/00ada52c
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Ctpoenue atomoB. COCTaB aTOMHBIX

Bu6nunoreka [IOK

>4 simep. MzoTomsr https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 0007I04YeK
55 P P I . bubmunorexa [IOK
ATOMOB S/ICMCHTOR LICPHOMHECKON https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. MenaeneeBa
XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTA I10 €r0 MOJOKECHUIO B bubmuoreka IIOK
56 .
[lepnonuueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena
3unauenue [leproauyeckoro 3akoHa Jjist
57 pa3BUTHUS HAyKu W npakTtuku. 1. M. bubmuoreka [IOK
MenneneeB — y4€HbIi, Iearor U https://m.edsoo.ru/00ada96e
rpaXJIaHUH
58 DJIEKTPOOTPULIATENLHOCTH ATOMOB bubnmoreka [IOK
XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/00adaab8
Bu6nunoreka [JOK
59 VomHast xuMmeckas sk https://m.edsoo.ru/00adac34
60 KoBasieHTHas mossipHas XuMu4yecKast bubnnoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasienTHas HenoisipHasi XAMUYECKast bubmuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmmoreka [IOK
62 Crenens oxuCICHHS https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAaHOBUTEIIBHBIC bubmuoreka IIOK
peaKiuu https://m.eds00.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBHUTEIU bubmorexa TIOK
https://m.edsoo.ru/00adb076
65 Kontponbsnas pabora Ne4 mo teme bubnnoreka LIOK
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«CTpOGHI/Ie aroma. XMMHYECKas CBSI3b)

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

66 PezepBHbIii ypok. O6001ICHNE 1 1 bubmuotexa LIOK
chCcTeMaTH3alus 3HAaHU N https://m.edsoo.ru/00adb33c
67 PezepBHbIii ypok. O6001ICHNE 1 1 bubmuotexa LIOK
cCUCTEMaTH3alns 3HaHU I https://m.edso0.ru/00ad9cb?2
68 PezepBHblii ypok. O6001ICHUE 1 1 bubmuotexa LIOK
cucTeMaru3anus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME
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9 KJIACC

KounuyecTBo yacos DJIeKTPOHHbIE
Ne Hara nu¢poBbIe
Tema ypoka Kontpoabnubie | IlpakTuyeckue op
n/m Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcebl
[lepronnueckuii 3aKoH.

1 [lepnonuueckas cucrema 1 Bu6nunoreka [JOK
XUMHYEeCKuX dneMeHToB /1. U. https://m.edsoo.ru/00adb59
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKUX IJIEMEHTOB 1 bubmorexa [IOK

N https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MIEPUOJIOB
Krnaccudukanust 1 HoMEHKIaTypa bu6muotexa LIOK

3 1 _

HEOPTraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudeckoil CBS3H U THUIIBI 1 Bu6nunoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHas padora Nel o reme

5 «[ToBTOpEHME U yriyOaeHUe 3HAHUH 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
Knaccuduramus XuMuaeckux bubnnoreka LIOK

6 . 1 .
peaKuii 0 pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMUMHUYECKOU

7 €aKIuu HOHSII")FI/IC 0 TOMOTCHHBIX U 1 buomorexa LIOK
DCAKIIH. https://m.edsoo.ru/00adbe9a
TeTEepOTEHHBIX PEAKIUSX
[loHsTHE O XMMHYECKOM PaBHOBECHHU.

P bu6nmmoreka [IOK

8 ®daxTopbl, BIUAIOLME HA CKOPOCTh 1

XUMHYECKOM PE€aKiurn U IMOJIOKCHHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOTO paBHOBCCHUA

OKHCIIUTEIFHO-BOCCTAHOBUTEIBLHEIE

Bu6nunoreka [JOK

9 peakuuu https://m.edsoo.ru/00adcade
Teopus 211E€KTPOIUTUYECKON
10 muccorranui. CUIBLHBIE U Cl1a0bIe bubmorexa LIOK
' https://m.edsoo.ru/00adcd68
AJICKTPOJTUTHI
11 1 . bubmuoreka IIOK
OHHDIC YpaBHCHHA peakiii https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCJIOT U
12 S . . bubnuoreka [IOK
OCHOBAMHH B CBETC prHCT BIICHIH https://m.edsoo.ru/00add5d8
00 3JIEKTPOTUTHYECKON TUCCOLHAIIUH
Xu €CKHe CBOMCTBA COJICH B CBETE
13 v 13 Ig TBA COTMEN B CBET Bu6nunoreka IIOK
TIpEACTABIICHIH O . https://m.edsoo.ru/00add8b2
AIEKTPOTUTHUCCKON JUCCOIIAAITIHI
14 Ilonsrue o TMapOIN3E CONEN bubmoreia OK
P https://m.edsoo.ru/00add9d4
15 O06001meHne U cCUCTEMaTH3aAI S bubmuoreka IIOK
3HaHUH https://m.edsoo.ru/00addd12
IIpaxktnueckas padora Ne 1.
16 «If)emeijle 31(;(1:11}:; I/Il\:eHTaJ'IBHBIX bubmoreia HOK
p https://m.edsoo.ru/00addbfa
337144
K oora Ne2
. ;HTpOJ‘IBHaH pabora 110 TEME Bu6miorexa LIOK
«DEKTPONIUTHYCCKAS THCCOIIHAIIHSL. https://m.edsoo.ru/00addecO
XUMUYECKHUE PEAKIUH B PACTBOPAX)
06 XapaKTePHUCTHKA TaJIOT€HOB.
18 XHHIM DAt ppi TR TATIOTEHOB bubnuoreka [IOK
MHYECKHE CBOMCTBA HA IIPUMEPE https://m.edsoo.ru/00addfe2
xjopa
19 Xnoposogopon. CoiisiHast KUCIIOTa, bubmuotexa LIOK
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XUMHUYCCKHEC CBOﬁCTBa, IMOJIY4YCHHC,
IIPUMCHCHUC

https://m.edsoo.ru/00ade 104

Ipakruueckas pabota Ne 2 o reme

20 I cHIe . bubmunorexa [IOK
«lomyt HH" COHfHOH KHCITOTEL, https://m.edsoo.ru/00ade 348
n3ydeHue e€ CBOHCTBY»

Beruncnenus no ypaBHeHUAM
21 XAMHYECKUX PEAKIU, eCIu OJUH U3 buomorexa LIOK
PCAKIHH, CCIH O https://m.eds00.ru/00ade488
pearcHTOB J1aH B U30BITKE

29 OO0mas xapakTepuCcTHKa 3JIEMEHTOB bubmmoreka [IOK
VIA-rpynmnbt https://m.edsoo.ru/00ade64a
AnnotponHbie MOIU(PUKAIINN CEPHI.

23 Haxoxnenue cepbl 1 €€ coeMHEeHU I bu6nunoreka [JOK
B NpUpojie. XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBoi0po1, CTpOCHHUE, bubmmoreka [IOK

24 .

(dv3rYecKue U XMMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcu sl cepbl. CepHas KUCIIOTA,
25 ¢usnyeckue U XMMUYECKUE CBOICTB Buonmoreia LIOK
% https://m.edsoo.ru/00adea28
MpUMEHEHUE
XUMHUYECKUE PEAKLUU, JISKALME B
OCHOBE MIPOMBIITIEHHOTO criocoba

%% ITOJTy4E€HUSI CEPHOU KM CIIOTHI. bubnnoreka LIOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY)KaloIlel cpeJibl COeTUHEHUSIMU
cephl

97 Brruncnenne MaccoBol I0JIM BBIXO4a bu6nmoreka [IOK
MPOJIyKTa peakiuu https://m.edsoo.ru/00adec8a

28 OOmast XxapaKTeprCTHKA 3JIEMCHTOB bubmmoreka [IOK
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VA-rpynnsl. A30T, paclipocTpaHeHue
B IIpUpoAe, pu3nyeckue u
XMMHYECKHE CBOWCTBA

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

Ammuak, ero ¢pusn4eckue u

29 . bubmuoreka IIOK
XUMITACCKIE CBOUCTRA, TOMIYHEHHE 1 https://m.edsoo.ru/00adf004
MpUMEHEHHE
[Ipakrtuueckas pabdora Ne 3 o Teme

30 <1?I 1 % pabor HO TEM bubmuoreka IIOK
) OfyquHe aMMHaia, H3YIeHie ero https://m.edsoo.ru/00adf180
CBOMCTB»

31 A30THast KHCIIOTa, e€ uanyeckue u bubmuotexa LIOK
XAUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnons3oBanue HUTPATOB U COJEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 TOOpeHn. XUMHUYECKOE Bubmuorexa [IOK
YROOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIEH CpeJibl
COEIMHEHUSIMU a30Ta
doc . Oxcun doc a u

33 q)ocgi)o pHaSI mcn((i)):aq)&))zsngl\e/zzme " bubmorexa TIOK

p o https://m.edso0.ru/00adf68a
XUMUYECKHE CBOWCTBA, MOTYICHUE
Hcnonws3zoBanue docaToB B
Ka4eCcTBE MUHEPAIIbHBIX YI0OOpCHUH. bubnmoreka [IOK

34 . .
3arpsi3HEHHE IPUPOIHOM CPEIb https://m.edsoo.ru/00adfc20
dochaTamu
Yrepon, pacnpocTpaHeHHE B

35 pu I()) i (11))1/131/11:1601«1/)1(3 Y XUMHYECKHE bubmorexa LIOK

p P e https://m.edsoo.ru/00adfd9c
CBOICTBA
36 Oxcuppl yriepoaa, ux Gu3ndecKue u bubnunoreka LIOK

XAUMHUYECKUE CBOICTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOTHYECKHE TTPOOIIEMBI,
cBsi3aHHBIE ¢ OKcHaoM yrepoaa (1V)

37 VroipHag KUCI0Ta U €€ COIU Bubmuorexa [IOK
https://m.edsoo.ru/00ae006c
[Ipakrraeckas padorta Ne 4 o Teme
38 '"Tlomydenue yriekuciaoro rasa. bubnuotexa LIOK
KauecTBeHHas peakius Ha kKapOOHAT- https://m.edsoo.ru/00ae027e
noH"
[lepBoHauanbHbIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KAK O bubmoreia IOK
p - https://m.edsoo.ru/00ae054e
COCMHEHHUSIX yriepo/ia
40 Kpemuuii u ero coequHeHNs bubmoreia IOK
p o https://m.edso0.ru/00ae080a
[pakruueckas pabota Ne 5. Pemenue
41 SKCIIEPUMEHTAIIBHBIX 33]1a4 110 TEME bubnmnoreka [IOK
«Baxknelnme HeMeTaIIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU S
Kontponbnas padora Ne3 no teme
42 «Baxxuenime HeMeTaJIbl U UX bubmuorexa [IOK
https://m.edso0.ru/00ae0e18
COEIMHEHU S
OO0mas XxapakTepuCTHKa XHMHUYECKUX
DJIEMEHTOB — METAJIIOB.
Meramnndeckasi CBsI3b 1 bubmuoreka [IOK
43 .
MeTaJUIM4ecKas KpUCTAIINYECKast https://m.edsoo.ru/00ae103e
pemerka. dusnyeckrue CBOMCTBA
METAILIOB
XUMHYeCKHe CBOMCTBA METAJIOB.
. bubmnorexa [IOK
44 DJIEKTPOXUMUYECKUN PSJT

HAaNPsDKEHU I METaJUIOB

https://m.edsoo.ru/00ae1156
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OO6ume crocoObl HoMydeHust
meTauioB. CrtaBel. Beruncienus no

Bbu6nunoreka [JOK

45 YPaBHEHHAM XUMHUTCCIUX peartiut, https://m.edsoo.ru/00ae1156
€CIIM OJIUH U3 PEareHTOB COACPKHUT
MpUMECcH
16 I bubmuoreka IIOK
OHATHE O KOPPOSHI METAIIIOB https://m.edsoo.ru/00ae1278
bubmuoreka IIOK
47 Wenotmsie MeTans: https://m.edso0.ru/00ae14b2
48 OKcuIbl ¥ THAPOKCUIBI HATPUS U bubnnoreka LIOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [lenoyHo3eMeNnbHbIE METAIIIbI — bu6motexa [IOK
KaJIbIIUHA U MarHui https://m.edsoo0.ru/00ae15e8
50 B . Bu6nuoreka [JOK
WKHCHIIIE COCIMHCHHA KATLIIA https://m.edsoo.ru/00ae15e8
51 OO0o01IeHe U CUCTEMAaTH3AIUS
3HAHUU
59 JKécTtkocTh BOJIBI M CTOCOOBI €€ bubmuoreka [IOK
yCTpaHEHHUS https://m.edso0.ru/00ae 1886
[Ipakrraeckas padorta Ne 6 mo Teme
53 "YKécTKkOoCTh BOJBI U METOJBI €€ Bu6mrorera HOK
| https://m.edsoo.ru/00ae1lae8
YCTpaHEHHUS
. bubmuoreka IIOK
>4 AJIOMHHHI https://m.edsoo.ru/00ae1c64
55 AmdoTepHbIe CBONCTBA OKCUIA U bubmuotexa LIOK
THAPOKCHAA https://m.edsoo.ru/00ae1c64
56 Heneso bubmuoreka IIOK

https://m.edso0.ru/00ae1d86
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OI(CI/II(BI, THAPOKCUJBI U COJIM JKCJIC3a

Bu6nunoreka [IOK

S (I u xene3a (M) https://m.edsoo.ru/00ae35e6
58 O060061eHNe 1 cucTeMaTu3aus
3HaHUI
[Ipaktuyeckas padora Ne 7. Pemenue
AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnoreka LIOK
59 .
«BakHel1me MeTallibl U UX https://m.edsoo.ru/00ae3de8
COCAMHECHUSD)
Beraucnenus no ypaBHEHU M
XUMUYECKUX PEAKIUii, €CITH OJIUH U3
60 pEareHTOB JIaH B U30BITKE WJIH bu6nmoreka [JOK
COJIEPKUT pUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIA BBIXO/A IIPOJYKTa
peaxkiuuu
61 O060061eHNe 1 cucTeMaTu3anus
3HaHUI
KonTponbHas padora Ne4 o reme
62 «BakHEWIIMEe METaUTbl ¥ MX
COCAMHECHHSDY
63 BemecTBa u maTepuaiibl B bubnnoreka LIOK
IIOBCEHEBHOM JKMU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHHE bubnnoreka LIOK
OKPYKAIOILLEH Cpebl https://m.edso0.ru/00ae4270
65 Ponb xuMuu B perieHun bubmuotexa LIOK
9KOJIOTUYECKUX MPOoOiemM https://m.edso0.ru/00ae4270
66 PezepBHblii ypok. O6001mIcHIE U bubmuotexa LIOK
cCUCTEMaTH3als 3HAaHU I https://m.edso0.ru/00ae0d0a
67 PezepBHbIii ypok. O6001ICHNE 1 bubmuotexa LIOK
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CHCTeMaTHU3alys 3HaHU I

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

68 PezepBHbIii ypok. O6001mICHNE U

CHCTEMAaTHU3alys 3HaHU

Bu6nunoreka [JOK
https://m.edsoo.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOB IIO
[TPOTPAMME

68
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YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJI151 YYHEHUKA

» Xummnst, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AKnpoHEpHOE 00IIIECTBO
«M3narensctBO «IIpocBemicHne)
» Xumus, 9 xnacc/ Pynsutuc I'.E., ®enpaman O.I°., AkimonepHoe 001IecTBO

« HBI[&TGJII)CTBO « HpOCBeI_HeHI/Ie»

METOANYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA
Xumus : Ypoku B 8 kimacce : mocooue s yuurens /H. H. T'apa

Xumus. Ypoku B 9 knacce : mocooue ais yuutens /H. H. 'apa

MNP POBBIE OBPASOBATEJ/IBHBIE PECYPCBI UPECYPCBICETH
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/






