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AHHOTAIIUS K PABOYEM TPOT'PAMME IO XUMHWH

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIEro 0Opa3oBaHMsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX TMOHSATHH XMMHH, OCHOB
HEOPTaHWYECKOM XHUMHUM U HEKOTOPbIX OTIEIbHBIX 3HAUYUMBIX TOHSITHM
OpraHN4eCcKON XUMUHU.

CtpykTypa coaep:kaHHs MPOTPaMMbI IO XUMHH CPOPMHUpPOBAaHA HA OCHOBE
CHUCTEeMHOTO Tonxoja kK e€ m3ydenuro. ConaepikaHue CKIAAbIBACTCS M3 CUCTEMbI
MOHATUH O XUMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI TIOHITHI O XMMUYECKOM
peakuuu. OO0e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbl 10 MPUHIIMITY
MOCJIEIOBATEIHLHOTO PAa3BUTHUSL 3HAHUI HAa OCHOBE TEOPETHUUYECKHUX IMPEACTABICHUIM
pa3HOro YPOBHH.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX I HW3YYEHUS XHMHH Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, cocTaBiseT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B He/Iel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1O XMMHH Ha YpPOBHE OCHOBHOTO o0OIIEro oOpa3oBaHus
COCTABJICHA Ha OCHOBE TpeOOBaHMWW K PE3ylbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OcCHOBe (enepaibHOM paboueld MpPOrpaMMBbI
BOCITUTAHUS U C YYETOM KOHIEIIIMHU MPEnoaaBaHusl yaeOHOTO MpeamMeTa « XUMHUs»
B 00pasoBarenbHbIX opranuzanusax Poccutickoit denepanmm.

[Iporpamma mo xumuu Ja€T TpeACTaBIEHUE O LENsX, OOIIel cTpareruu
OoOy4eHHMs, BOCIHMTAHMS M Ppa3BUTUS OOyYarOUUXCS CpPEICTBAMH Y4YEOHOIO
npeaMera, yCTaHaBIMBaeT  00s3aTeNbHOE MpeAMETHOE COJIEp KaHHUE,
MpeAycMaTpPUBAET PACIpEAECICHUE €ro Mo KilaccaM M CTPYKTYPUPOBAHUE IIO
pazienaM M TeMaM MpPOTpaMMbl IO XHUMHUH, OMNpEIEsieT KOJUYECTBEHHBbIC U
KaueCTBEHHbIC XapaKTePUCTUKHU COJIep>KaHuUs, PEKOMEHYEMYIO
MOCJIEAOBATEABHOCTh  U3YYEHUSI XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBS3€H, JIOTUKM y4yeOHOTO Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOYy4YaroIIuXCs, OMNpeneseT BO3MOXKHOCTH TIIpeaMeTa IS
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTelIbHOM
IpOrpamMMbl Ha YPOBHE OCHOBHOT'O 0O0IIETr0 0Opa3oBaHuUs, a TakKe TpeOOBaHUH K
pe3ynbrataMm oOy4eHHS] XUMUU Ha YPOBHE IeJIe N3y4eHHs MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4COHO-TIO3HABATEILHON JEATETLHOCTH OOYYaroIerocss MO OCBOCHHUIO
y4e0HOTO COJIepKaHUSI.

3HaHUWE XUMHUHM CIY>KUT OCHOBOM uisi (OPMHUPOBAHUSI MHUPOBO33PEHUS
oOy4aromnierocsi, €ro MpeACTaBICHU O MaTepUalbHOM E€AMHCTBE MHUpPA, BAXKHYIO
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posib WrparoT (GopMuUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIPEBPAIIECHUIX
DHEPTrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJAE, O MyTSIX PEIICHUS TI00ATbHBIX
mpo0IeM YCTOMYMBOTO pPAa3BUTHSA YEIOBEYECTBA — CBHIPHEBOW, JSHEPTETHUECKOM,
MUIIEBON U 9KOJOTUYECKON O€30IaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUSI.

N3yueHne Xumuu:

CIIOCOOCTBYET  peayim3allid  BO3MOXKHOCTEH  JIJIT  CaMOpas3BUTHSA U
dbopMHUpOBaHUS KYJIbTYPHI JITYHOCTH, €€ 001Iel 1 (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHUS U TBOPUECKHX CIOCOOHOCTEM
OoOy4Yarommxcs, HaBBIKOB HX CAMOCTOSITEJILHOW  Y4EeOHOW  JIeATENbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEAOBATEIIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MTOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATLHOM NESITEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LETTOCTHOTO B3IJIsSI1a HA €UHCTBO MPUPOIBI M YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHOM IPAMOTHOCTH O0YYaIOIINXCS;

criocoOCTBYEeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUSIM, K IIPUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIA]l B SKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

Jlanuble HampaBlieHUs B OOyYE€HUU XUMHUU OOECIIEUMBAIOTCS CrHElU(UKOM
collepkaHUsl  yd4eOHOTO  MpeAMeTa, KOTOpBIM  SIBISETCA  MEeAaroruyecku
aJanTHPOBAHHBIM OTpa)kKeHWEM 0a30BOM HayKH XMMHH Ha ONPEACIEHHOM dTare €
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00IIIer0 0Opa30oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMHCS CHUCTEMbI TMEPBOHAYAIBHBIX MOHSATHM XHMHH, OCHOB
HEOPTraHUYECKOM XHMMHM W HEKOTOPBIX OTAENbHBIX 3HAYUMBIX [OHSATHIA
OPraHUYEeCKON XUMUH.

CtpykTypa coiepkaHHusi MPOTpaMMbl MO XUMHUH CHOPMUpPOBAHA Ha OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. ConepkaHue CKIaJbIBAETCS M3 CHCTEMBI
MOHATUN 0 XUMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IOHATUN O XUMHAYECKOU
peakiuu. OO0e ATH CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MPUHIUITY
MOCIIEIOBATEILHOIO Pa3BUTHS 3HAHW HA OCHOBE TEOPETUYECKUX IMPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3akona /1. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpeACTaBICHUM 00 JJIEKTPOJMTUYECKON JUCCOIMALIMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE AMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OJHOTO
YPOBHSI K JPyromy, BBITIOJNHSS (YHKIIUU OOBSCHEHUS W TPOTHO3UPOBAHMS
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CBOICTB, CTPOEHUS U BO3MOKHOCTEH NPAKTUYECKOIO MPUMEHEHUS U TOJyYEHHS
U3Yy4aeMbIX BELLECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMUPOBAHUIO
MPEICTABIICHUS] O XMMUYECKOW COCTaBIISIONIECH HAYyYHOM KApTUHBI MHpaA B JIOTHKE
e€ CHCTEeMHOW MPUPOJbI, LIEHHOCTHOTO OTHOIICHHS K HAy4YHOMY 3HAHUIO U
METO/JaM TO3HaHUs B Hayke. M3ydeHrne XMMHUHM NPOUCXOJUT C MPHUBICYEHUEM
3HaHUW W3 paHee H3YYCHHBIX Y4eOHBIX mpeaMeToB: «OKpyXKaromMid MHUPY,
«buonorus. 5-7 kinaccb» U «Pu3nkKa. 7 KIaccy.

[Ipy wW3yyeHUHM XUMHHM TPOUCXOAUT (OPMHUPOBAHME 3HAHUWA OCHOB
XUMHUYECKON HaykH Kak OOJACTH COBPEMEHHOIO €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKAa M KAaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPBHI.
3amaya y4yeOHOrO MpeaMera COCTOMT B (DOPMHUPOBAHMHM CHCTEMbl XUMHUYECKUX
3HaHUN — BaXKHEUIIUX (PAaKTOB, NOHITUN, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH,
JOCTYNHBIX O000OIIEHNIT MHPOBO33PEHUECKOTO XapakTepa, fA3blka HAyKH, B
OpUOOUIEHMM K HAy4yHbIM METOAaM I[IO3HAaHMS TPU MU3YYEHUM BELIECTB H
XUMUYECKUX peakiuil, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHHUU U
UX TPUMEHEHWH B YYEOHO-TIO3HABATEIBHOW M y4eOHO-UCCIIEI0BATENBCKON
JESTEIbHOCTH, OCBOCHMM NpPaBWJ O€30MacHOro OOpalleHHsl C BELIeCTBAMH B
IIOBCEHEBHOM KU3HU.

[Ipy M3yyeHMM XMMHUM HAa YPOBHE OCHOBHOT'O 0O0IIEro 0Opa3oBaHUs Ba)KHOE
3HaY€HUE MPUOOPENH TaKHUE LU, KaK:

— (opMUpOBaHHE MHTEIUJIEKTYalbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PELICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM 5KU3HU;

— HampaBJICHHOCTh OOy4YeHMs] Ha CHCTEeMAaTHYeCKoe MpUOOLIeHUE
oOy4Jarommxcs K CaMOCTOSITEIbHOM MO3HABATEIBHON JEATENbHOCTH, HAYYHBIM
MEeTOJaM TMO3HaHUsA, (POPMUPYIOIIMM MOTHBAIIUIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne ycaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUaAIOIIIUMUCS
OIbITa Pa3HOOOpPA3HOM [EATENbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHMBEpPCAIbHOE 3HAYCHHE IS
Pa3IUYHBIX BUIOB JIESTEIILHOCTH;

— ((dopmupoBanue oOmel (QyHKIIMOHATFHOW W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBACHATH M OLICHUBATh SIBJICHHUS
OKpPYXaIOLEr0 MHUpA, MCHOJb3ys 3HAHUS U OMNbIT, MOJYyYEHHbIE NPHU H3YyYEHUU
XUMUH, TOPUMEHSITh HMX MpPU PEIIEHWH Npo0JeM B TOBCEAHEBHOW KU3HU U
TPYZIOBOU JIEATEIILHOCTH;

— ¢opMmHpoBaHHEe Yy OOy4aloIIUXCi T'YMaHUCTHYECKHX OTHOLIEHUH,
NOHUMAaHUSl LEHHOCTH XHUMHUYECKUX 3HAHUWA [JI1 BBIPAOOTKH 3KOJOTUYECKH
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11eJIeCO00pa3HOr0 TOBEJEHUS B OBITY U TPYJAOBOM JEATEIBHOCTH B IEJAX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYKAIOLIECH TPUPOTHON CPEBI;

— pa3BUTHE MOTUBAIIMK K OOYYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOCHHSI OOIIEYEIIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOGUIIss M HAMPaBICHHOCTH aTbHEHIIIETO
oOyJeHus.

OOmee 4YMCIO YacoB, OTBEACHHBIX JIsi H3YYEHUS XUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kitacce — 68 gacoB (2
yaca B HEJIeI0), B 9 ki1acce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poilb XMMUUM B )KU3HH YEIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecrBa. dusnmyeckue CBOWCTBA BEIIECTB. ATIPEraTHOe COCTOSIHHE
BemlecTB. [loHsATHE O MeToAax MO3HAaHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust CMeCei.

ATOMBI ¥ MOJIEKYJIBl. XHWMHYECKHE 3JIEMEHThl. CHMBOJBI XHUMHYECKHUX
aneMeHTOB. [IpocThie U CIOXKHBIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢Gopmyrna. BaleHTHOCTH aTOMOB XHMHYECKUX DSJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcHTENbHAsT aTOMHasg Macca.
OTHOCUTENBHAST MOJIEKYJIsIpHAass Macca. MaccoBast 10JI1 XUMHUYECKOrO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMocCBs3b KOJIMUECTBA,
Macchbl W 4YHMCla CTPYKTYPHBIX €IuUHMI] BemiecTtBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUI.

DuU3NYECKUE U XUMUYECKHUE SIBIICHHS. XUMUUYECKasl Peakius U €€ IPU3HAKU.
3aKOH COXpaHEHUsI MacChl BelIeCTB. XuMuueckue ypaBHeHus. Krnaccudukaims
XUMHUUYECKUX PEaKIUi (COeTMHEHHUS, pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYJIOH, MpaBuiamMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpaleHus: ¢ 1abopaToOpHBIM 000pYAOBaHUEM, U3YUCHUE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O0O0pa3UOB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHHE
¢u3nueckux (MJIaBJI€HUE BOCKA, TasHUE JbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCAIUsS BOJAbI) U XMMHUYECKUX (TOPEHHE CBEYM, IMPOKATUBAHHE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJIa C KUCJIOTOM) sSIBIIEHUH, HAOI0/IeHNEe U
OMHUCaHWE TMPU3HAKOB MPOTEKAHMUS XUMHUYECKUX peakluuil (pas3ioKeHHe caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCIOTHI C XJIOPUIOM Oapus, pa3ioXKeHUue THIPOKCUAa
meau (I1) mpu HarpeBaHuM, B3aMMOICHCTBHE Kejie3a ¢ pacTBopom coiu meau (11),
U3y4YeHHE CIOCOOOB pa3felieHHus] CMECEil: C TOMOIIBI0 MarHura, (GUiIbTpoBaHUE,
BbITIApUBAHUE, JUCTWUISAIMSA, XpoMaTorpadus, MPOBEACHUE OYUCTKUA MOBAPEHHOM
COJIM, HaONIOAEHWE W  ONUCAaHUE  PE3yJbTaTOB  IPOBEJICHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWs MAacChl, CO3JaHUE MOJENeH MOJIEeKYI
(IIapoCTEepPKHEBBIX ).

BaxHeilliMe npeacTaBUTE I HEOPraHMYeCKUX BellecTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3l1€MEHT U MpOCTOoe
BelecTBo. HaxoxneHue kucinopona B mpuponae, (U3MUECKHUE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenune kuciaopoaa. CrocoObl
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MOJIYYCHHUST KUCTIOpoAa B JIA0OpAaTOpUM M TPOMBINIUIEHHOCTH. KpyroBopoT
KHCIIopoza B mpupoae. O30H — aIoTporHas MOAU(PUKAIIHS KUCIOPOIa.

TernnoBoit 3¢ ¢heKkT XUMHUUECKON peakluu, TePMOXUMHYECKHE YypaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yrojlb U METaH. 3arps3HEHUE
BO3/lyXa, YCUIICHHE MapHUKOBOTO 3 eKTa, pa3pylieHue 030HOBOTO CIOS.

Bopopon — nsnemenT m mpocroe BemecTBO. Haxoxxaenue Bomopona B
npuposie, (U3MYECKHME M XUMHUYECKHUE CBONCTBA, MPUMEHEHHUE, CHOCOOBI
nonyyeHus. Kucnotsl u comnm.

MonsipHbiii 00BEM ra3oB. Pacu€Tel Mo XUMUUECKUM YPaBHEHUSIM.

du3nyeckue CBOMCTBA BOJbl. Boma Kkak pacTBopuTesb. PacTBOpBI.
HaceplllieHHbIE M HEHACBIIIEHHBIE PacTBOPhl. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BellecTBa B pacTBOpe. XUMUYECKUE CBOMCTBA BOJIbl. OCHOBaHMSL.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4YelIoBeKa. KpyroBopoT BOJbI B MPHUPOJE.
3arps3HeHne NpUpOaHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coenuuenuii. Okcuapl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromue (OCHOBHBbIC, KHCJIOTHbIE, aM(OTEepHbIE) U
HeconeoOpazywonme. Homenknatypa oxcugoB. Dusnyeckue U XUMHUUYECKHUE
CBOMCTBa OKCUIOB. [lonyueHne okcuaos.

OcHnoBanus. Krmaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHui. DPU3NYECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kuciot. Ouszndeckue u
XMMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctn MmertayuioB H. H. bekerosa.
[TonydyeHue KUcIor.

Comu. Homenknatypa cosieil. @u3ndeckue m XMMHUUYECKHE CBOWMCTBA COJIEH.
[Tonyuenue comen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHU.

Xumuueckuit IKcnepumenm:

Ka4ECTBEHHOE OMPEAECICHUE COIECPKAHUSA KUCIOPOJa B BO3AyXE, MOIYyUYCHUE,
coOupaHue, pacrno3HaBaHWE M HW3YyUYCHHE CBOWCTB KHUCJIOpOAA, HAOJIOJICHHE
B3aMMOJICHCTBUSl BEIIECTB C KHUCJIOPOJOM U YCJIOBUS BO3HUKHOBEHHS U
MpeKpalieHus ropeHus (moxkapa), O3HAKOMJICHHE C o00pa3laMud OKCHUIOB H
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpAaHHME, pACTO3HABAaHWE W W3yUYCHUE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojencTBue Bojopoja ¢ okcuaom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHNE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHHUE OCOOCHHOCTEW pPACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TPUTOTOBIICHUE PACTBOPOB C OMNPEEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEILIECTBA, B3aUMO/JICUCTBUE BOJIbI C METaIaMHu
(HaTpyeM ©  KaublKeM) (BO3MOXXHO HCIMOJIb30BAHUE BUJIEOMATEPUAIIOB),
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UCCIIEIOBaHHE O00pa3lloB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHHsI OKPAaCKH MHAUKATOPOB B pacTBOpax KUCJOT U ILEJIOoYeid,
u3ydyeHue B3aumozeiicTBus okcuaa menu (IlI) ¢ pacTBopoM cepHON KHCIOTHI,
KHCJIOT C METajulaMHi, pEaklUil HEUTpalM3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOIO MeETajula APYTMM M3 pacTBOpPA COJIM, PEIICHHE
DKCHEPUMEHTAJIBHBIX 3a/1ad M0 TeMe «BaXHeWlne KiIacChl HEOPraHUYECKUX
COCTMHEHUI.

[Hepuonuueckuimt 3axkoH u Ilepuoauyeckass cucTeMa XHUMHYECKHUX
yiemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHUYECKAsi CBA3b.
OKHCIANTEeTBbHO-BOCCTAHOBUTEIbHbIC PeAKIIUU

[lepBble MOMBITKUA KiIACCH(UKAMA XUMHYECKHX 3J1eMeHTOB. lloHaTue o
IPYINIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHbBIE METaJUIbI,
rajJoreHbl, MHEPTHBIE ra3bl). DJIEMEHThI, KOTOpbIE 00pa3yoT aM(pOTEPHbBIE OKCUABI
Y TUAPOKCHUBL.

[lepnognueckuii 3axoH. llepnonnueckas cucTeMa XUMHYECKUX JIEMEHTOB /.
N. MengeneeBa.  KopoTkonepuogHas W JUIMHHONEPUOJIHAsA  (OpMBI
[lepnognyeckon cucrembl xumudeckux aneMeHToB Jl. M. Menneneesa. [leproabl
u rpynnbl. OU3NYECKUN CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPHOJA U
IPYIIBI 2JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aroMOB NepBbIXx 20 XMMHYECKMX 3JIEMEHTOB
ITepuonnueckoii cucremsl [[. M. MenzaeneeBa. XapaKTepuCTHUKAa XUMHUYECKOTO
AJIEMEHTA T10 ero noyokeHuto B [lepunonnueckoi cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHMS paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYINaM U NEPUOIAM.

3nauenue [lepuogmueckoro 3axoHa u [leprnoanyeckor CUCTEMbI XMMUYECKUX
AJIEMEHTOB Ul pa3BUTUS Hayku U npaktuku. JI. M. MenneneeB — y4€HbIA U
IpaKIaHUH.

Xumuueckass cBs3b. KoBanmeHTHas (moJsipHass M HEMOJISIpHAsA) CBSA3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHusa. OKUCIUTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIIEHN. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3loB BEUIECTB METANIOB UM HEMETAJIOB, B3aMMOJICHCTBUE
rUAPOKCUIA LMHKA C pacTBOpPaMHM KHCIOT U IIEJIOYE, NMPOBEIAEHUE OIIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKLUI
(ropeHue, peakiuu pa3aoKeHUsl, COCAUHEHNUS ).

Mesicnpeomemmnuie ceazu



Peanu3zanust MeXOpeIMETHBIX CBSI3€M MPU U3YYEHUH XUMUHM B 8§ Kjacce
OCYIIECTBJISIETCS. 4Yepe3 WCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX
MOHATUH, TAK U MOHSATUN, SIBJISIFOIIMXCS CUCTEMHBIMU JJIS1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO 1IUKJIA.

OO01ue ecTecTBEHHO--HAYyUHbIC TTOHATHS: HAYYHBIN (hakT, rUroTesa, Teopus,
3aKOH, aHalW3, CHHTE3, KiaccuuKaus, TePUOIUIHOCTh, HAOJI0ICHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, IBJICHUE.

dusuka: marepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
M30TOMBI, PAAUOAKTUBHOCTh, MOJICKYJIA, IJIEKTPUYECKUIN 3apsil, BEIIECTBO, TEIO,
00bEM, arperaTHoe COCTOSTHHUE BEIECTBA, ras3, (PU3NUecKrue BETUYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIJIaHETHI, 3BE3/1bI, CONHILE.

buonorus: dorocunTes, nprxanue, ouocdepa.

['eorpadus: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE TOPOJIHI,
TMIOJIE3HBIE UCKOITAEMBIE, TOTIIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKkUMs

[lepnognyecknii 3axoH. llepnonnueckas cucTeMa XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHUU CBOWCTB
XAMUYECKUX DJJIEMEHTOB IIEPBBIX TPEX TMEPUOJOB, Kauus, KaablUid W WX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHUEM 3JIeMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemiecTBa: BHUJIbI XUMHYECKOW CBSI3U. THUIBI KPUCTALUIMYECKHUX
PEIETOK, 3aBUCUMOCTb CBOWMCTB BEIIECTBA OT TUIIA KPUCTAINIMYECKOM PEIIETKU U
BUJIa XUMHUYECKOU CBS3H.

Knaccudukanys u1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHUUECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K PA3JIMYHBIM KJlacCaM HEOPraHWYECKUX
COCJIMHCHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIIECTB.

Kiaccudukaiys XUMHYECKUX PeaKIUii 10 pa3InYHbIM MprU3HaKaM (TI0 YHCITY
M COCTaBy YYacTBYIOIIUMX B pEAKIMU BEHIECTB, MO TEIUIOBoMY 3(PQeKTy, Mo
W3MEHEHUIO CTENEHEW OKUCICHUS] XMMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
Y4aCTHUIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUH, TEPMOXUMUUECKUE
YpPaBHCHUH.

[Tonsitue 0 ckopocTH XuUMHUYeckol peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsITHEe O TOMOT€HHBIX U T'E€TEPOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsaTre 0 XUMHUYECKOM paBHOBecuU. DakTOpPBI,
BIIMSIIOIIME HAa CKOPOCTh XHWMHWYECKOW PEAKIMU M IIOJIOKEHUE XUMHYECKOIO

paBHOBECHS.
OKUCAUTENHbHO-BOCCTAHOBUTEIbHBIE  PEAKIUH,  JJIEKTPOHHBIM  OanaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBieHue  ypaBHEHHIl
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OKHCJIUTEIbHO--BOCCTAHOBUTEIIbHBIX ~ PEAaKUUM C  KCIOJB30BAHHEM  METOJIA
3JIEKTPOHHOTO OanaHca.

Teopus 3NEKTPOIUTUYECKON AUCCOLMUALMH. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M JIUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHUJIAMHU
xuMmuieckoil csizu. Crenens aucconuanuu. CUIbHBIE U CIIa0bIe 3JEKTPOIUTHI.

Peakiun nonHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKITNii HOHHOTO OOMEHa,
MOJHBIE U COKpAIIEHHbIE HMOHHBIC YypaBHEHUs peakuuil. CBOWCTBA KHCIIOT,
OCHOBAaHMM U coOJell B CBeTe MPEACTaBICHUM 00 3IIEKTPOIUTHUECKON
nuccounanv. KauectBeHHbIE peakuny Ha HOHBL. [IoHATHE O TUAPOIU3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAVIOB UM HEMETauioB (rpadura M anamasa), CJIOXKHBIX BEIIECTB
(xJopuaa HATpus), UCCIEIOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOM peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOIHOCTH
pacTBOpPOB BEWIECTB, IMpOLEcca IWCCOLMALMU KHUCJIOT, IIEJIOYEd U COJIer
(BO3BMOKHO  WCIOJIb30BAaHME BHUACO MaTepualioB), IMPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUST  peakuuit  HMOHHOro  oOMeHa
(oOpazoBanue ocajka, BbIIEJIEHHWE Ta3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3ioKeHUsl, COCAUHEHHUS), PACIIO3HABAHUE HEOPTraHUYECKUX
BECIIECTB C I[IOMOIIBKD KAYECTBEHHBIX pPEAKIMHA HAa HWOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/a4.

Hemerajuibl 4 MX COeAMHEHMS

OOmast xapaktepuctuka TajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CcTeneHu okucieHus. CTpoeHue U (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMHUYECKHE€ CBOMCTBA Ha TMpUMEPE  XJOpa
(B3aUMOJENCTBME C MeTaylaMd, HEMETaNIaMH, IeJo4amMu). XJIOPOBOJOPO/I.
CosnsiHass KUCIIOTa, XMMHUYECKUE CBOMCTBa, MOJIydeHHE, NpuMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOPOAA HAa OpPraHU3M 4YeJIOBEKAa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJCHHUE B MIPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB, XapakKTepHble cTerneHu okucienus. CTpoeHue W (Pu3NUecKre CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(PUKAIIMKA KUCIOPOa
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOIOpPOA, CTpoeHUE, (pU3nyecKkue u
XUMHUYECKHE CBOMCTBA. OKCUIIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (HU3MYECKHEe W XUMHYECKHE CBoWcTBa (00mme Kak
MPEACTaBUTENS Kjacca KHCIOT W CHenupuiecKkue). XUMUYECKHE PEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJIYYeHHS CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCIOThl. CONMM CEpHOM KUCIIOTBI, KAYECTBEHHAS PEAKLINS Ha
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cynb(dar-uon. HaxoxmeHnue cepbl W €€ COCNMHEHMA B TMpUpojsie. XHUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEW Cpelbl COCIUHEHUSAMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIIEHUA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
(du3nuecKue U XUMHYECKHe cBoiicTBa. KpyroBopot azora B mpupojae. AMMHUAK, €ro
buznyeckue u XMMHYECKHUE CBOMCTBA, MOdy4YeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUEeCcKre U XMMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHasi peakuus Ha
MOHBI aMMOHMS. A30THAasl KHCJIOTa, €€ MoJlyueHue, GU3MUEeCKHe U XUMHUYECKHE
cBOiicTBa (0OIME Kak TMpeACTaBUTENS Kiacca KHUCIOT U Clelu(pUuYecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
yaoOpeHuil. XuMHUYECKOE 3arps3HEHUE OKPY KAIOIIEH CpeJlbl COSIMHEHHUSIMU a30Ta
(KUCIIOTHBIE JTOXKIM, 3arpsi3HEHUE BO3JyXa, MOYBBl U BOJ0EMOB). Docdop,
aloTponHeie Moaudukanuu dochopa, Gu3MUECKHe U XHUMHYECKHUE CBOWCTBA.
Oxcug docdopa (V) u dochopHas kuciora, puznueckue U XUMUUECKUE CBOWCTRA,
nosyuenue. Mcnonap3oBanue pocharoB B KauecTBE MUHEPATBHBIX YA0OPEHHIA.

OOmas xapakrepuctuka 3meMeHTOB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCIEHUA.  YTJIEPOJ,  aJIOTPOIHbBIE
Moau(puUKalMM, pPACIpPOCTpaHEHWE B MPUPOJE, (U3MUECKHE U XUMHUYECKHE
cBoictBa. Ancopouus. KpyroBopot yriepoaa B npupojae. Okcuabl yriepoaa, ux
(¢u3nuecKkue W XUMHUYECKHE CBOMICTBA, JCHCTBUE HA JKHUBBIE OPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTHUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIUMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coyi, uX (pu3nuecKkue U XMMHUYECKHEe CBOMCTBA,
NnoJlydeHue W mnpuMeHeHne. KauecTBeHHas peakuus Ha KapOOHAaT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIEHHOCTH U CEIbCKOM
XO3SUCTBE.

[lepBoHaUaNbHBIE TTOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, YTAaHOJ, TIIMUEPHH, YKCYCHas KUCIIO0TA).
[IpupogHble HMCTOYHHMKK YTIAEBOAOPOAOB (yroyib, MNPUPOIHBIA Ta3, HEPTH),
IPOAYKThl UX mepepaboTku (O€H3UH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: XKUpPaX, OelKax, yriaeBojgax — U ux
poJiM B JKH3HM 4YEJOBEKa. MarepuaabHOE €IUHCTBO OPraHMYECKUX U
HEOPTaHUYECKUX COCTMHEHUN.

KpemHuuii, ero Qusnueckue ¢ XHMHYECKHE CBOICTBA, IMOIYyYEHUE U
npuMmeHenue. CoenuHeHus KpeMHusi B mnpupozae. OOmume mnpeacraBieHus 00
okcusie kpemuus (1V) u xkpemuueBoi kuciore. CUIMKAThI, UX HCIOJIb30BAHHE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIue CTpOUTeIbHbIE MaTepHUalibl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiaembr 6€30MacHOr0 HMCIOIB30BAHUS
CTPOUTEINIbHBIX MAaTEPUATIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHUe 0Opa3I0B HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI,
MPOBEICHNE KAaUEeCTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAIOIMNE (PU3NYECKHE W XUMHUYCCKHE CBOMCTBA
rajoreHOB M HUX COEJUHEHHM (BO3MOXKHO HCHOJIb30BAHHE BUJIEOMATEPUAIIOB),
O3HAKOMJIEHME C 0Opa3lamMu XJIOpHIOB (TaJOr€HUIO0B), O3HAKOMIIEHHE C
oOpasuiaMu ceppl M €€  CcoeAMHEHUSIMU  (BO3MOXHO  MCIIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE Tpoliecca OOYIIIMBaHUsI caxapa MoJ JIeWCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YCHUE XUMHUUYECKHX CBOWCTB
pa30aBIEHHON CEPHON KHUCIIOTHI, MPOBEACHNE KaYECTBEHHON Peakluy Ha CyIb(ar-
MOH W HaOJIOJieHUEe TpHU3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U UX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX yAOOPEHHI, MOIyYECHHE,
coOupaHue, pacrno3HaBaHWE U M3YyYEHHE CBOMCTB aMMHAaKa, IPOBEICHUE
KAueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUS U PocdaT-uOH U U3yUYCHHE MPU3HAKOB
WX IPOTEKAHUs, B3aUMO/ICVCTBUE KOHIIEHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), M3Yy4YCHHE Mozenen
KPUCTAUIMYECKUX pEIIETOK anMasza, rpaduta, QyiepeHa, O3HAKOMIJIEHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEILECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W W3YYEHHE TMPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOW TMPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelnme HeMeTallIbl U KX COSTUHECHUS.

MeTaJibl 4 MX COeTMHEHUS

OO0mmast xapakTepUCTHKAa XUMHUUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TnonoxeHus B llepmoanueckon cucreme xumuueckux odnemento /JI. .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTaioB. MeTrajuinyeckasi CBsI3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAs  pPEIETKA.  JJNEKTPOXUMUYECKHM PN
HarpsbkeHu MetauioB. dusnyeckue U XMMUYECKUE CBOMCTBA MeTasuioB. O0riue
CIIOCOOBI TIONTYy4eHHUST MeTaioB. [loHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3amuUThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTYH, IIOPATIOMUHHM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTaibl: noyokKeHUe B Ilepruoanyeckon cucreMe XMMUYECKHUX
snemeHToB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HAaXOXJICHUE B TMPHUPOJIE.
du3nuecKkue U XMMUYECKUE CBOWMCTBA (HAa mpumepe Hatpus U Kanus). OKcuabl u
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TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHue IIeNnoYHbIX METauIOB U HX
COCIUHCHUM.

[[lenoyno3eMenbHble METaJUIbl MAarHUMl MW KajbllUi: MOJOXKEHHUE B
[Tepuognueckon cucreMe xumuueckux 3ieMeHToB [[. . MenneneeBa, cTpoeHue
MX aTOMOB, HaxX0XJAeHUE B TIpupoae. PU3NUECKUE U XUMUYECKHNE CBOMCTBA MArHUSs
U Kanblus. BaxuHelmme coequHeHHs] Kalblus (OKCUI, THAPOKCHUA, COJIN).
XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AJroMUHUN: TIoJI0’)keHuE B [leproanueckoi CUCTEME XMMUYECKUX AJIEMEHTOB
. . MenneneeBa, cCTpoeHHE atoma, HaxoXAcHWE B mpupoae. dPuszmueckune u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenue B [lepuoguueckoit cucreme XMMAYECKUX 3IEMEHTOB /1.
. MengeneeBa, cTpoeHHE aroma, HaxoXkAcHWE B Tmpupone. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M comu xkene3a (1) u xenesa
(1), ux cocraB, CBOMCTBA M MOJTyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHWE ¢ o0pa3llaMud METAJIOB U CIUIABOB, WX (PU3NYECKUMU
CBOMCTBaAMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3UM  METAIIOB  (BO3MOYKHO
WCIIOJIb30BaHUE BHICOMATEpPHAIOB), OCOOCHHOCTEH B3aWMOJEHCTBHUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO UCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOM BOJIbI, POIIECCA TOPEHUS KEJNE3a B KUCIOPOJE
(BO3MOXKHO  HCMOJIb30BAaHUE  BUJICOMATEPHUANIOB), IPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMK HA MOHBI. MarHus, KaJIbIHS, aJIOMHUHUS, [UHKA, JKEJe3a
(1) u xene3a (1), meau (11), HaOMFOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MOHAMU HATpus, Kalusg ¢ KaJlblHs (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMIPOKCHIA AJTFOMUHUS
Y TUAPOKCHUJA [IUHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHeunme
METAaJIJIbl U UX COCIAMHCHMS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa u marepuanbsl B NMOBCEIHEBHOW JKU3HU 4YeNOBEeKa. be3zomacHoe
MCIIOJIB30BaHUE BEILECTB U XMMHUUYECKUX peakiuii B ObITy. IlepBas momois mpu
XMMHUYECKHUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpYKaromled cpeabl (MpeaeibHas J0mycTUMast
KOHIIEHTpalus BemiecT, nainee — [1/IK). Ponb xuMun B pemieHnn 5K0JIOTHYECKUX
npooieMm.

Xumuyeckuii IKChepumenm:

u3ydeHue oOpaslloB MaTepUajoB (CTEKJIO, CIUIABbI METAIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie cea3u
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Peanuzanus MeXnmpeaIMeTHBIX CBsI3€d MpH W3YYeHMH XHMHUU B 9 Kiacce
OCYILIECTBIISIETCSl 4epe3 HCIHOJb30BaHUE KaK OOIIMX EeCTEeCTBEHHO-HAyYHBIX
MOHSATUN, TaK U MOHSATHUH, SBISIOIIMXCS CUCTEMHBIMHU JJIS1 OTICNIbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT'0 LIMKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAY4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KIACCU(PUKALUUi, MEePUOJUYHOCTb, HAOIIOJEHUE,
IKCMIEPUMEHT, MOJEIMPOBAHUE, W3MEpPEHUE, MOJENb, SBICHUE, MAPHUKOBBIM
s peKT, TEXHOIOTHS, MaTEPHUAITHI.

®dusuka: Marepus, aToM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIMI,
U30TOIbI, PAAMOAKTUBHOCTb, MOJEKYJA, JJIEKTPUUYECKUM 3apsii, MPOBOAHMKH,
MOJYIPOBOJHUKU, JAMDICKTPUKH, (POTOPIEMEHT, BEIIECTBO, TEI0, O0BEM,
arperaTHO€ COCTOSIHUE BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
pemérka, CIuiaBbl, (pU3MUECKHE BEIMYMHBI, €IWHHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, CoNHIIE.

buonorusi: ¢ortocuHTes, nbIxaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI00pEHMs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTbI, TUTATEIbHBIE BEIECTBA.

['eorpadus: armocepa, rugpochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
H0JIC3HbIE HCKOIIaeMbIE, TOILIIUBO, BOJIHbIE peCypChl.
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA IPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInyHOCTHBIE pE3ydbTaThl OCBOCHHSI MPOTPAMMbl OCHOBHOTO  OOIIETro
oOpa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XUMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JEATEIBHOCTH B COOTBETCTBUM C TPAAULMOHHBIMU POCCUICKUMHU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMH B
oOlIECTBE TMpaBUJIaMU U HOPMaMHU [OBEJEHUS U CIOCOOCTBYIOT TMpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pE3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYyYaromuxcs
PYKOBOJCTBOBaTbCA CHCTEMOM TO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAllUd U
pacIIMpEHUE OIbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOTO BOCTIMTAHUS .

LIEHHOCTHOTI'O0 OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICJAUI0, NMOHMMAaHWs 3HAYEHUsS XUMHYECKOW HAyKu B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOM HMH(pOpManuen o
[IEPEIOBBIX JOCTHKEHUAX U OTKPBITUSAX MHUPOBOM U OTEYECTBEHHOU XWMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpPa U OOIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMSA:

[PEJCTABJICHUS] O COLMAIBHBIX HOPMax M IMPABUIIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-UCCIENOBATENLCKOM, TBOPYECKOM W JAPYrUX  BUAAX
JIEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOUM MAESATEIBbHOCTU MpHU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEJIBHBIX 3a7a4, BBIMOJHECHUU XUMHUUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3AaMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpollecce JTOW Yy4eOHOW JesATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMIOBEACHUE W TOCTYNKM CBOUX TOBApUIIEHd C MO3ULIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUA MOCJIEACTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BEUIECTBE M XMMHUUYECKOW PEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH M COCTaBIISIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHUH B TO3HAHUU 3THX 3aKOHOMEPHOCTEN;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABICHHBIE HA IMOJYYEHUE HOBBIX 3HAHUW I10
XUMHH, HEOOXOJHMMbIC I OOBSCHEHHS HAOII0JaeMBIX ITPOICCCOB U SIBICHUH,
MO3HABaTEIbHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYphl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pPabOThl C Y4eOHBIMH TEKCTaMH, CIPaBOYHOMN
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JUTEPATypOi, JOCTYNMHBIMH TEXHUYECKHMHU CpEACTBAMU HH()OPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHHUI0 M TO3HaHUIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKON
NeSATEeIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS OOy4YeHHs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJILTYPbI 310POBbS:

OCO3HaHUE IIEHHOCTU >KW3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCJIEACTBUU U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJIsI, HAPKOTHUKOB, KYpEeHUS),
HEOOXOIMMOCTHA COOJIONEHUS TIPaBMWJI OE30MAaCHOCTH TIPH  OOpaIeHuu C
XUMHUYECKMMH BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO Tpodeccuii u Tpyda pa3audyHOro poja,
YBaXEHUE K TPyAYy M PE3yJbTaTaM TPYAOBOW JEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUsI NPEIMETHBIX 3HAHUH MO XUMHUH, OCO3HAHHBIA BBIOOP
VWHIUBUIYAIBHON TPAEKTOPUH MPOJIOKEHHSI 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHUH, OOILECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW Mpo(eCCUOHAIBHON IEATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBATHCS B MPO(ECCUOHANIBHON CPEJIE;

6) IK0JI0rHYecKOro BOCTIMTAHNS

HKOJIOTUYECKU 1IeJIECO00pa3HOE OTHOILIEHUE K NPUPOJE KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAHHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHHME IEHHOCTH COOJIOJEHUS
npaBui 0€30MaCHOTO MOBEAEHUS TPU paboTe € BEIIECTBAMMU, a TAK)KE B CUTYALMSIX,
YTPOXKAOIIUX 30POBBIO U )KU3HU JOIEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHMS, MOJIydaeMble NMPU M3yYEHUH XUMUH, IS
penieHns 3a/1a4, CBA3aHHBIX C OKPYKAKOLIENH NPUPOJHON CPENOH, ISl MOBBIIICHUS
YPOBHSI  SKOJIOTUYECKOM  KYJbTYpbl, OCO3HaHUs rJ00aJbHOTO  Xapakrepa
HKOJIOTMYECKUX MpOoOJeM M MyTel UX penieHusl MOCPEACTBOM METOAO0B XHMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUsI PYKOBOACTBOBAThCSA UM B ITO3HABATEJIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeranpeaMETHBIX pPE3YJNbTATOB BBIJIEISAIOT 3HAUUMbIE JUIS
dbopMUpOBaHHA MHPOBO33PEHHUs OOIEHAYy4YHble TOHATUA (3aKOH, TEOopHs,
NPUHLIMII, TUIIOTE3a, (PAaKT, cucTeMa, MPOIECC, IKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHpA, U YHUBEpCAIbHbIC yueOHbIC MeiCcTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATUBHBIE), KOTOphIE OOECIeunBalOT (HOPMUPOBAHKE
TOTOBHOCTH K CaMOCTOSITEIPHOMY IUJITAHUPOBAHUIO M OCYIIECTBICHUIO Y4EOHOU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble Jiornueckue JeiicTBUA:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHUYECKUX MOHATUN (BBIICIATh MX XapaKTEepHBIC
MPU3HAKKU, YCTaHABIIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSMHM), UCIIOIb30BaTh
MOHATHUS JJI1 OOBSCHEHUS OTJIETbHBIX (DAKTOB W SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEPUH IS KIACCH(PUKANNA XUMHYECKUX BEIIECTB M XUMUYECKHUX PEaKITHi,
yCTaHABIMBATh MPUIMHHO-CIICJACTBEHHBIC CBS3U MEXIY OOBEKTaMH H3YyYCHWS,
CTPOUTH JIOTUUECKUE PACCYXICHUS (MHAYKTUBHBIC, I€AYKTHUBHBIE, 10 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIOUCHUS;

YyMEHHUE TMPUMEHSATH B TIPOILIECCE€ TMO3HAHUS TMOHATUS (TPEAMETHBIE U
METanpeIMETHBIC), CAUMBOJIUYECKHE (3HAKOBBIE) MOJICTH, UCTIOIb3YEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMBOJI dJIEMEHTa), XMMHUYecKas ¢opMmyja W ypaBHCHHE
XUMHUYECKOW PEaKIud — MPU PelIeHUH Yy4eOHO-TI03HABATEIbHBIX 3a7a4, ¢ YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABIATh U XapaKTepU30BaTh CYIECTBEHHBIC
MPU3HAKUA U3YYaE€MbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIUH,
BBIBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yYaEMBbIX IIPOIIeCcCax U SIBICHUSX.

ba3oBble nccienoBarebCKHe AeiiCTBUS .

YMEHHUE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIsi (POPMUpPOBAHMS THUIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IPOBEICHUIO
VUYEHUYECKUX OKCIEPUMEHTOB, yMEHHE Ha0doJaTh 3a XO0JO0OM Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ysbTaT, (HOpMyIUpoBaTh 00OOIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUSI, COCTABIISATH OTUYET
O MpoJIeTTaHHOM padoTe.

Pabora ¢ nndopmanueii:

yMEHHUE BBIOMpATh, aHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABJICHUS, MOTYy4YaeMyl0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAsT  JINTEpATypa XUMHUYECKOTO COJEp)KaHHS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHeTa), KpPUTUYECKH OIICHMUBATH MPOTUBOPEUYHMBYIO H
HEJIOCTOBEPHYIO MH(HOPMAIIHIO;

18



YMEHHE MPUMEHITh Pa3nYHble METOJbl M 3allpoChl NMPU MOUCKE U OTOOpe
uHGOpMAIlMd U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX [JISl BBITIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONPEAEIEHHOTO TUIIA, IPUOOPETEHUE OIbITA B
00JaCTM  MCMOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS HH(OPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJOKHBIMM CXEMaMH, JIUarpaMMamH,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENHCKON JEATENBHOCTH MH(DOPMAIUIO O BIUSHUU MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIEC T1eHCTBHS:

YMEHMsI 3a/JaBaTh BONPOCH (B XoAe Juanora M (WJId) IUCKYCCHM) IO
CyllEeCTBY  OOCyXJaeMol  TeMbl, (POPMYJIHpPOBAaTH CBOM  MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a]auH;

YMEHUSl  MPEICTaBIATh  MOJYYEHHBIE  PE3yNbTaThl  [O3HABATEIbHOU
JEATEIBHOCTY B YCTHBIX M IHCBMEHHBIX TEKCTax; JAENaTh IPE3ECHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIBITA,
71a00paTOpHOI pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MPOEKTA);

yMEHUSI y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEJOBAaTEIbCKOM  JNEATEIIbBHOCTH  IPH  PELICHUU
BO3HUKAIOIIUX MpOOJeM Ha OCHOBE Y4E€Ta OOIIMX HMHTEPECOB M COIJIACOBAHMS
no3unui (o0CyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbD», KOOPJAUHAIIMS
COBMECTHBIX JECHUCTBHMM, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHON paOOThI U APYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYULIECTBJISITh, KOHTPOJIMPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
NesATeIbHOCTh, BIOUpAaTh Hanbosee d3(PPEeKTUBHBIE CIOCOOBI PEIICHUS YUYEOHBIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOSITENIbHO COCTAaBJISATh WM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JACUCTBUUA MPU BBINOJHEHUM 33JaHUM C Yy4ETOM
MOJTy4YeHUS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, MIPEAJIaracMble B YCJIOBUM 3aJaHUM.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pE3yJbTATOB IO OCBOCHHUIO O00s3aTEIBHOTO
COJIep KaHMs, YCTAHOBJICHHOTO JlaHHOW denepanbHol pabdodeil mporpaMmMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIMMHUCS HAy4YHBbIE 3HAHUS, YMEHHS U CHOCOOBI
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NeHCcTBUN, crnenuuueckue JUIsi TPEIMETHOW o00iacth  «XUMHS», BHJIbBI
JEATCIBHOCTH 10  TOJYYEHHI0 HOBOTO  3HAHUA, €ro HHTEpHpEeTaIui,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 Kkjacce nmpeMeTHbIE PE3ybTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATHh CMBICJ OCHOBHBIX XMMHUYECKHUX MOHSTHUN: aTOM, MOJIEKYJa,
XUMHUYECKUU DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCITMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHE, COJb, JJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHUCJICHUS, XUMHUYECKasl pPEaKIus, KiIacCU(UKAIUs DPEaKIuid: peakIuu
COCIMHEHUSA, PEAKIMU Pa3J0XKEHUs, pPEaKIUU 3aMEIICHUS, pPEaKINU
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEAKIINH, TEII0BOM A(h(EKT peakiumy,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToma, aToMHasi OpOuTa b, paauyc
aToMa, XUMHYECKas CBs3b, MOJSPHAS M HEMOJISIPHAS KOBAJIEHTHAs CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PACTBOpP, MAaccoBas JIOJs BEIECTBa
(MporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MPUMEHSITh 3TH TOHSATHUS NMPU ONMUCAHUM BEIIECTB U UX MPEBPAICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJMKY JJIsI COCTaBJICHHS (Popmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCJEHHUS  JJEMEHTOB B  OWMHApHBIX  COCIMHEHMSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COCAUMHEHUN 0
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBaJlGCHTHAasT YW HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMbIci Ilepuomnueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOJMYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX mojioxkeHus B [lepuoguyeckoi cucreme,
3aKOHOB COXPaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHUSI, 3aKOHA ABOTraapo;

e ONUCHIBATh W XapakTepuszoBaTh TabmmunHyto (opmy Ilepuognueckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3iuyaTh TOHATHUSI «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OOJNbIME TIEPUOJBI, COOTHOCUTH O0O3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumoguueckas cucTteMa XuMHYECKHX d3iemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHUSI aTOMOB
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XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, o0Iee Yucio SIeKTPOHOB
U pacCTpeIeICHUE UX IO SJIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHUE BEICCTRA,
XUMHUYECKUE peaKkiuu (MO YUCIYy M COCTaBy Yy4YaCTBYIOIIUX B peakluu
BEIIIECTB, M0 TETIOBOMY A (PeKTy);

XapakTepru3oBaTh (OMUCHIBATH) OOIIHME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJATBEPKIasl OMMCAaHUE MPUMEPAMHU MOJICKYJISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpalIEHUH B
Pa3TUYHBIX YCIIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSPHYIO ¥ MOJSIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOro »dJeMeHTa 10 ¢dopmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
0 YPaBHEHUIO XUMUYECKON PEaKITnH;

MPUMEHSATh OCHOBHBIC OIEPAIlMU MBICITHTEIBHON JEATEIPHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluio, KilaccUu(uKaiuio,
BBISIBJICHUE MPUYUHHO--CIICACTBEHHBIX CBSI3€H — [JIsl U3Y4YEHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIHMi, eCTEeCTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAONIOJCHWE, W3MEpPEHWEe, MOJCIMPOBAHUEC, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

ClIeIoBaTh  NpaBWIaM  TMOJIb30BAaHUS  XMMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBuUiiaM OOpallleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TIOJYYCHUIO W COOHMpaHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEACIEHHON MAacCOBOM JI0JIEM PaCTBOPEHHOTO BENIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHUYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIIOYEH W KUCIIOT C TIOMOIIBIO WHIUKATOPOB
(;rakmyc, dheHondTanenH, METHIOPAHXK U APYTrue).

K koHiy 00yuenus B 9 kjacce npeIMEeTHbIC pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbhIBaThb CMBICI OCHOBHBIX XHUMHUYECKHUX TIIOHSATHWA: XUMHUYECKHU
AJIEMEHT, aTOM, MOJICKyJia, WOH, KaTHOH, aHWOH, MPOCTOE BEMIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJEHTHOCTb, AJIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIusi, XUMUYECKas CBs3b, TEIUIOBOU 3(PdeKT
peakuuu, MOJb, MOJIAPHBIH  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HE3JICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaiu3aTtop, XHMHYECKOE paBHOBECHe, OOpaTUMble U
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HEoOpaTUMBbIE pEaKIUHd, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTENb, OKHUCIEHWE U  BOCCTAHOBJICHUE,
ATOTPOTHsA, aM(POTEPHOCTh, XUMHUYECKasl CBs3h (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW pEeaKUuu, MPEAeTIbHO IOMyCTUMAs
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHSATUUA U
MPUMEHSTh 3TU TOHATHUS IPYU ONMCAHUH BEUIECTB U UX MPEBPALLCHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [UJIi COCTaBleHUs (Qopmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPENEIISITh BAJIGCHTHOCTh M CTEIIEHb OKUCIICHUSI XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
onpeneaéHHOMY KJacCy COEIMHEHUU 1o ¢opmysaMm, BHUII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WOHHAs, METaUNIMYecKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3aps] MOHA M0 XUMHUYECKOU (hopMmylie, XxapakTep Cpelabl B
BOJIHBIX PAacCTBOPAaX HEOPTraHWYECKUX COCIUHEHUH, TUI KPUCTAIMUYECKOMN
PELIETKNA KOHKPETHOTO BELIECTBA;

packpeiBath cMmbica Ilepuommueckoro 3akona /J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIHKCHIBATH W XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuoanmdeckoil CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTth MNOHATUS «rJaBHasg noxarpymnmna (A-rpynma)» U «noOo4Has
noarpymnmna (b-rpymma)», mManele u OoJbIlIME TEPHOJIbI, COOTHOCHUTH
0003HaYCHUS, KOTOPhIE HMMECIOTCS B TIEPUOAMYECKOM TalmuIEe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj sapa, oOOIlee YHUCIO DJIEKTPOHOB U
pacmpeqieieHde HMX 1O JJICKTPOHHBIM  CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB 3JIEMEHTOB M MX COEJUHEHHI B
npeaenax MallblX NEPUOJIOB U TJIaBHBIX MOJATPYIN C YYETOM CTPOCHHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATH XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHUE BEIECTRA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIMX B peaKIuu
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCIEHUS
XHMHYECKUX IJIEMEHTOB);

XapakTepru30BaTh (OMUCHIBATh) OOIIME U CHEHU(PUYECKUE XUMHUYECKHE
CBOMCTBa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIas OIMNUCAHUE
NpUMepaMHi MOJICKYJISIPHBIX M HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIISITh YPAaBHEHUSI AJIIEKTPOJMTHUYECKOM JUCCOLMALUM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHbIE YPABHEHUS PEAKLIUI HOHHOTO
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oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3IMUHBIX KJIACCOB;
pPacKphIBaTh CYITHOCTh OKHUCJIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MIOCPEICTBOM COCTaBJICHHS JICKTPOHHOTO OanaHca dTHX PEeaKIni;
NIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XUMHUYECKUX IMPEBPAIICHUN B Pa3IMIHBIX
YCIIOBHUSIX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJSPHYIO MaccChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO JJIeMeHTa 1o QopMmyle
COCIMHEHHSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKITnH;

coON0JaTh  MpaBWja  IOJB30BAHUS  XMMHUYECKOM  MOCYyIOM U
7abopaTopHbIM  000pYy/IOBaHHEM, a TakKe IMpaBuia OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TIOJYYCHUIO W COOHMpaHUIO
ra3o000pa3HbIX BEHIECTB (AMMHUAKa U YIJIEKUCIIOTO rasa);

MPOBOJIUTh  PEAKIWUH, TOATBEPKIAIOMNEC  KAYeCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OPOMU/I-,
uonu-, kapbonat-, ¢ocdar-, cuiIMkKar-, cyiabdar-, THAPOKCUI-UOHBHI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIBHON JESTEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0O0O0IIEeHNe, CHCTEeMaTU3aINi0, BBIIBICHUC
MPUYUHHO-CIIEICTBEHHBIX CBA3EH — JJIsi WM3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, eCTeCTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HAOJFOICHUE, M3MEPEHUE, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEealbHBIN W
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kouau4yecTBo 4acoB
Ne HaumenoBaHue pa3iesioB u JieKTpoHHbIE (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM MPOrpaMmbI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMusl — BaKHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 5 bubmmorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemecTtBa 1 xuMuueckue 15 1 0 bu6mmoteka [IOK

' peakuuu https://m.edso0o.ru/7f41837c

Hroro mo pazueny 20

Pa3nes 2. Baskneiimme npeacTaBuTe I HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. [Toustue 6 0 0 bu6mmoteka [IOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoteka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COEMHEHUN https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[lepronnueckuii 3aKOH U
[lepuonnueckas cucrema

bu6nuoreka [JOK

3.1 7 0
XHUMUYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKasA CBI3b. Bu6 110K
HOJINOTEKA
2 - 1
3 OxueuTensio 8 https://m.eds00.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Bbubnuoreka [JOK
4! 1
TOTO TO pasiety > https://m.edsoo.ru/7f41837c
bu6mmoteka [IOK
Peseparoe Bpems 3 0 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BemecTBo 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 1 0 bubnmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX bubnmnorexa [JOK
1.2 . 4 0 0
peaKkuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAsT JUCCOLUALM. 3 1 1 Bbu6mmoteka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso0o.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HeMeTaJJIbI M HX cOeTMHEHHUS
51 OO0mas XxapakTepuCTUKa XUMHIECKIX 4 0 1 bubmuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edso00.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.2 anemeHTOB VIA-rpymnmel. Cepa u e€ 6 0 0 bubmmorexa [JOK
' pyTHIEL. &ep https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 0 1 bubmmorexa LIOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ) PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
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Hroro no pazneny

Pa3zgen 3. MeTa/JIbI M BX COETUHEHU S

25

. bubmuorexa [IOK
31 Obmwe cpojicTsa MeTaIOB 4 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxkueiimue MeTasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazueny 20
Pa3nen 4. XumMus u oxkpy:xamomas cpeaa
4.1 BertectBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 buGmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudgponbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bceero H3yYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[Ipenmer xumuu. Poias XuMuM B KU3HU 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BemecTa 05.09.2023  https://m.edsoo.ru/ff0d210c
[TonsiTre 0 METO/IaX MO3HAHUS B 1 0 0 bu6mmorexa [IOK
XUMHH 05.09.2023  https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas pabora Ne 1 «IIpaBuia
paboThI B 1a0OpaTOpUH U IPUEMBL 1 0 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 12.09.2023 @ https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
YucTteie BemecTBa U cMecH. CriocoObl 1 0 0 bu6mmoreka [JOK
paszueneHus cMecen 12.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 0 1 bubmmorexa [TOK
8 . PHNEP 19.09.2023 = https://m.edsoo.ru/ff0d28c8
OUYMCTKH OBAPEHHOM COJIN)»
bu6mmoreka [IOK
A
TOMBL I MOCKyIRE 1 0 0 19.09.2023  https://m.edsoo.ru/ff0d2a6c
XuMHU4YecKue dJI€MEHTHI. 3HAK! 1 0 0 bubmuorexa [JOK
(CHMBOJIBI) XUMHUYECKUX JICMEHTOB 26.09.2023  https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
II 1 0 0
POCIRIC I CHOMHBIC BEMlcCTnd 26.09.2023  https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 bubmorexa HOK
YPIPHO® ¥4 03.10.2023  https://m.edsoo.ru/ff0d2d50
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3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumitecias gopuyxa. Basiewrhocts 0 03.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OTHoOcHTENbHAS aTOMHAs Macca. 0 bubmunorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 10.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOrO 0 bubnuorexa [JOK
3JIeMEHTAa B COCIMHECHUN 10.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. 0 bubmuoreka [JOK
Monspaas macca 17.10.2023  https://m.edso0.ru/ff0d5230
14 ®dU3NYECKUe U XUMUYECKUE SIBJICHUS. 0 bubmuoreka [JOK
XuMHu4eckasi peaxius 17.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUs IPOTEKAHUSA 0 bubnunoreka [JOK
XUMHYECKUX peaKIui 24.10.2023 | https://m.edsoo.ru/ff0d3al16
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. 0 bubnuorexa [JOK
XUMUYECKUE YpaBHEHHS 24.10.2023  https://m.edsoo.ru/ff0d3b88
Brpruucienust KoaudecTBa, MacChl
17 BEIIECTBA 10 YPABHCHUSAM XUMHYCCKUX 0 bubmorexa HOK
- . yp 31.10.2023 | https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMH4eCKUX peakIuii
18 (coeTMHEHUS, PA3IIOKCHHUS 0 bubmmorexa [JOK
P ’ 31.10.2023  https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0IeHNE 1 0 bubmorexa HOK
] B 07.11.2023  https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HAaHUI
20 KonTponbnas pabota Nel o teme 1 bubnnorexa [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 07.11.2023 | https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. CocraB 0 bub6nuorexa [IOK
Bo3nyxa. Kucnopon — snemeHT u 14.11.2023  https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

duzndyeckre U XUMHUYECKIE CBOMCTBA

22 KHUCJIOPO/Jia (peaKIuu OKUCICHUS 0 bubmmorexa [TOK
posa tpeartt : 14.11.2023  https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOblI MOTyYEeHHS KKCIIOPO/Ia B
23 J1a00paTOPHH U MPOMBIIUIEHHOCTH 0 bubmorexa LHOK
patop P ' 21.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoia
TennoBoii 3pPeKT XMMUIECKOI
24 peaKIuu, MOHITHE O 0 bu6mmoreka [IOK
TEPMOXUMHYECKOM ypaBHEHUH, 9K30- U 21.11.2023  https://m.edsoo.ru/ff0d4790
IHIOTEPMHUCCKUX PEAKIIUIX
Tormmmso (HedTh, Yroiab 1 METAH).
25 3ar }ISHGI-EI/qu];OB . a, CIIoCOOBI z:ro 0 bubmorexa HOK
P X, 28.11.2023  https://m.edsoo.ru/ff0d4c4a
NPE0TBPALCHHS
[IpakTuueckas padora Ne 3 o reme
26 «ITonyuenne u coOMpaHue KUCIOpoaa 0 bubmorexa [JOK
v . P poaa, 28.11.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — snemenT u npocroe 0 bub6nuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 05.12.2023 | https://m.edsoo.ru/ff0d4ddo
28 du3nvecKkue U XMMUYECKUE CBOMCTBA 0 bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 05.12.2023  https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
2 IT
o OFUITHE O KHCAOTaX 1 coix 0 12.12.2023 https://m.eds0o.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B 0 bubnmoreka [JOK
naboparopun 12.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpaxTuueckas padota Ne 4 o Teme
31 «HpOJ'I €HHuE U EO6I/I aHue BOJIOpOJIa 0 bubmiorexa HOK
I P AOPOAR, 19.12.2023  https:/m.edsoo.ru/ff0d4f42

HN3YUCHHUC €TO CBOICTBY
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 0
ABoraapo 19.12.2023  https://m.edsoo.ru/ff0d542e
Brrunciienusa o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo €ro U3BECTHOM 0 bubmmorexa [JOK
B i Y 26.12.2023  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brruncnenust 006EMOB ra3oB 1Mo
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA 0 bubmorexa LHOK
P " pearh . 26.12.2023  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®u3nyecKue 1 XUMHYECKHE CBOMCTBA 0 bubnuorexa [JOK
BOJIBI 09.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 0 bubnuotexa [JOK
WHIUKATOpax 09.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hachienneie
37 u HI;HaCI)IpeHHI)IE aCTBOPBI B 0 bubmmorexa [JOK
HICHHBIE pacTBOPAL 16.01.2024  https://m.edsoo.ru/ff0d5bA40
MaccoBas 10151 BEIIECTBA B PaCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «IIpuroroiieHne pacTBOpOB C 0 bubnuoreka LIOK
onpeeaEHHOI MacCOBOM J10JIei 16.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTtponbHas padora Ne2 o reme 1 bubnnorexka [HJOK
«Kucnopoa. Bonopoxn. Boga» 23.01.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KiIacCudUKaIus, 0 bubnuotexa [JOK
HOMEHKJIaTypa 23.01.2024  https://m.edsoo.ru/ff0d664e
[Tonydyenue 1 XuMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 0 bubmmorexa [TOK
’ P 30.01.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHsI: cOCTaB, Kinaccuduxarms, 0 bubnuorexa [JOK
HOMEHKJIaTypa 30.01.2024  https://m.edsoo.ru/ff0d67ca
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[TonydyeHue 1 XMuMHYECKHE CBOMCTBA

bubmuoreka [JOK

4
3 OCHOBaHUI 0 06.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarmus, 0 bu6mmoreka [JOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKUE CBOMCTBA 0 bubnmoreka [JOK
KHUCJIOT 13.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMCHKIATYypa,
46 CHOCOf(ibII) oI )CHI/I}I XI/IMI/I‘IZEKI/I@ 0 bubmoreia OK
N FHEHL 13.02.2024  https://m.edso0.ru/00ad9474
CBOMCTBa
[IpakTrueckast pabora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME 0 bubnuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHUX 20.02.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
48 I'enernueckas cBsI3bp MEXKY KiIacCaMu 0 bubnunoreka [JOK
HEOPTraHUYECKUX COCAMHCHUI 20.02.2024  https://m.edsoo.ru/00ad9a50
49 O06o01IeHre U cucTeMaTu3anus 0 bubmmoreka [JOK
3HaAHUUN 27.02.2024  https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 o teme
50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX 1 bubmorexa HOK
. 27.02.2024  https://m.edsoo.ru/00ad9ela
COETMHEHU N
[TepBBIe OMBITKN KIACCH(PUKAITAU
51 XUMHYECKHX 3JIeMeHTOB. IloHsTHE O 0 bubmorexa HOK
' 05.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
[lepronnueckuii 3aKOH U
52 [Teproawyeckas cucTeMa XUMHUICCKUX 0 bubmmorexa [TOK
P 05.03.2024  https://m.edsoo.ru/00ada52c
anemenToB 1. . Menneneena
bu6mmoreka [IOK
53 IT 0
CPHOABL, TPYHIEL HOATPYHITH 12.03.2024  https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3oTombl 0 12.03.2024  https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
55 aToMOB 3JieMeHTOB [lepuoanueckoit 0 bubmmorexa [JOK
19.03.2024 = https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuka XMMHUECKOTO
56 3JIEMEHTA 110 €TI0 MOJI0KCHUIO B 0 bubmunorexa [JOK
[Tepuoanueckoii cucreme /1. U. 19.03.2024  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HAyKU U npakTuku. 1. W. 0 bubnuoreka [IOK
MenpeneeB — y4€HbIH, IIEAror U 26.03.2024 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DNEKTPOOTPULIATEIBHOCTh AaTOMOB 0 bubnnorexka [JOK
XAMHYECKUX JIEMEHTOB 26.03.2024  https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Horiast Xiirieckas Coash 0 09.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMH4yeCKas 0 bub6nuoreka [IOK
CBSI3b 09.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossspHas XUMUYeCKas 0 bubnnorexka [HJOK
CBSI3b 16.04.2024  https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Creneth oKHCICHIS 0 16.04.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 0 bubnuorexa [IOK
peakuu 23.04.2024  https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
o4 ORUCTHTENH I BOCCTAHOBHTEIIH 0 23.04.2024  https://m.edsoo.ru/00adb076
65 Kontponbnas padota No4 o teme 1 bubnuorexa [JOK
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«CTtpoenue aroMma. XuMUUYeCcKast 30.04.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PeseprHblit ypok. O6o0mIeHNE U 1 0 0 bubnuoreka [IOK
CUCTEMAaTH3alMsl 3HAaHUH 30.04.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011eHE U 1 0 0 bubnmoreka [JOK
CUCTEMAaTH3aIusA 3HaHWUI 14.05.2024  https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O6o0mIieHnE 1 1 0 0 bubmumoreka [IOK
cHUCTeMaTH3aIus 3SHAaHUH 14.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[MPOTPAMME
9 KUIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bcero Kontpoanueie  Tpaxkruueckue U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoTsI
pecypcsl
[lepnonnueckuit 3aK0H.

1 IIepnonnueckas cucrema 1 0 0 bubnnorexa [JOK
XUMHYECKUX 31eMeHToB J[. U. 06.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMUYECKUX IJIEMEHTOB 1 0 0 bubmorexa HOK

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

3 Krnaccudukanus u HoMeHKIaTypa 1 0 0 bubnmnoreka [JOK
HEOPTraHUYECKHUX BEIIECTB 13.09.2023  https://m.edsoo.ru/00adb7e2

4 Bupl XuMH4ecKoil CBS3U U THUIIBI 1 0 0 bu6mmoreka [IOK
KPUCTAININYECKUX PEIIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
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KontponsHas padora Nel mo reme

5 11 §) 7| 1
«IToBTOpeHue u yriyOneHue 3HaHUI 90.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca
6 Knaccudukanus XuMuaeckux 0 bubnuoreka [IOK
peaKkiuii Mo pa3InyHbIM MPU3HAKAM 20.09.2023  https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUUYECKOI
7 eakuuu. [ToHITHE O TOMOT€HHBIX U 0 Bubmaorexa ITOK
DEARTH. 27.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEAKIIHSIX
[ToHsATHE O XUMUYECKOM
paBHOBecHH. PaKTOPHI, BIUSIIOLINE
8 Ha CKOPOCTh XUMHUYECKOU PEAKILINNA U 0 Bubmorexa ITOK
P peaxt 27.09.2023 | https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMUAYECKOTO
paBHOBECHS
9 OKHUCIINTENBHO-BOCCTAHOBUTEIIbHBIE 0 bubnmoreka [IOK
peakuuu 04.10.2023 | https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIIUTHYECKON
10 mucconuanyu. CUIbHBIE U ClIa0bIe 0 bubmmorexa LHOK
' 04.10.2023  https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HouHbIe ypaBHEHUS PEAKIIAI 0 bubmmorexa [IOK
P peaxtl 11.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHMI B CBETE MIPEICTABICHUIM 0 bubnunoreka [JOK
00 PIIEKTPOIUTUIECKON 11.10.2023  https://m.edsoo.ru/00add5d8
TIIUCCOLTHAIINA
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABICHUNA 00 0 bubnmorexa LOK
ped . 18.10.2023  https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOIIUAITUU
14 [TonsiTre o rugponuse conei 0 bubnnorexka [HJOK
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18.10.2023  https://m.edsoo.ru/00add9d4
15 O06o001IeHNEe U CHCTEMATH3ALIHS 0 bubnuorexa [JOK
3HAHUH 25.10.2023 | https://m.edsoo.ru/00addd12
[TpakTnueckas padora Ne 1.
16 «Pemenne 3xciepuMEHTAIILHBIX 0 buGnnorexa [IOK
P 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
KonrtponsHas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLNALIIS 1 bubnnorexa [IOK
P AHCCOTHARIT 08.11.2023 https://m.edsoo.ru/00addecO
XHUMHYECKUE PEaKIIMK B PACTBOPAX)»
OO01mast XapakTePUCTHKA TAJIOTEHOB.
18 XI/IIAI/[IH?I;:KI:/I; ZBE));C:;IZ Hz o II;M}; ]Z 0 bubmorexa [IOK
PHMEP 08.11.2023 https://m.edsoo.ru/00addfe2
XJIopa
Xioposogopo. ComnsiHast KHCIIOTa,
19 XI/IMII/)IIIeCIfI/I: czBloﬁCTBa IOJIy4EHHE 0 bubmnorexa [IOK
’ v ’ 15.11.2023  https://m.edsoo.ru/00ade104
IPUMEHCHHE
[IpakTuyeckas pabora Ne 2 o Teme
20 «[Tomyyenne coONAHON KUCIOTHI 0 Bubmiorexa IIOK
i .. ’ 15.11.2023  https://m.edsoo.ru/00ade348
W3Yy4YeHHE € CBOMCTBY
Berunciienus mo ypaBHEHHUSAM
21 XUMHUYECKUX PEAKIIUNA, €CIIU ONUH U3 0 bubmorera [TOK
peart, A 22.11.2023  https://m.edsoo.ru/00ade488
pearcHTOB JiaH B H30BITKE
99 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB 0 bubnuotexa [JOK
VIA-rpynnsl 22.11.2023  https://m.edsoo.ru/00ade64a
AJTOTPOITHBIC MOJM(PHUKAIIUN CEPBI.
93 Haxoxenue cepsl U €€ coeTMHEHU I 0 bubnmoreka [JOK
B IIpHpoie. XUMHUYECKHE CBONCTBA 29.11.2023  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopo/1, CTpoeHHUE, 0 bubnmoreka [JOK
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(bu3HUECKHEe ¥ XMMUYECKHE CBONCTBA 29.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KUCIIOTAa,
25 ¢buznvecKre 1 XUMHUECKUE 0 bubmmorexa LIOK
. 06.12.2023  https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHNE
XUMUYECKHE peaklinu, Jiexalire B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 MOJyYECHUSI CEPHOM KUCIIOTHI. 0 bubnnoreka [JOK
XHUMHYECKOE 3arpsi3HEHUE 06.12.2023  https://m.edsoo.ru/00adec8a
OKpY>KaloIlen Cpelibl COETUHEHUSIMHU
cepbl

97 Brrunciaenne MaccoBoi 10U BBIXOAa 0 bubmuoreka [JOK
MIPOAYKTA PEaKLUU 13.12.2023  https://m.edsoo.ru/00adec8a
OO01as xapakTepuCcTUKa SJIEMEHTOB

98 VA-rpynmsl. A30T, 0 bubnnorexka [JOK
pacrpocTpaHeHue B IPUPO/IE, 13.12.2023  https://m.edsoo.ru/00adeea6
¢bu3nuecKkre U XUMHUYeCKHe CBOMCTBA
AMMuak, ero ¢puznueckue u

29 XUMHUYECKHUE CBOMCTBA, MOJIYYEHUE U 0 bubmorexa HOK

> HOYH 20.12.2023 = https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padbora Ne 3 o Teme
30 «[Tony4yeHre aMMuaKka, U3y4eHHe ero 0 bubmorexa HOK
. yi » 13YH 20.12.2023  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIOTa, €€ (hu3ndeckue u 0 bu6mmoreka [JOK
XUMHUYECKHUE CBOWCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnons30Banyre HUTPATOB U COJIEH

32 aMMOHHMS B KAUECTBE MUHEPAJIbHbBIX 0 bubnnorexa [JOK
ynoopenuit. XumMuueckoe 27.12.2023  https://m.edsoo.ru/00adf518

3arpsA3HCHHUC Oprmammeﬁ Cpcabl
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COCIMHCHUAMHU a30Ta

dochop. Oxcun pochopa (V) u

bubnuorexa [JOK
33 ocopras KHCHUO T3, (usiieckie 1 0 10.01.2024 https://m.edsocI)_Fru/OOadf68a
XUMHUYECKHE CBOMCTBA, MOJIYICHUE
Hcnons3oBanue pocdaros B
34 Ka4yeCcTBE MUHEPAILHBIX YI00OpEHUH. 0 bubnunoreka [HOK
3arpsi3HEeHUE IPUPOTHON CpPEAbI 10.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B
35 an/IpI())L[e, E)I/ISI/II‘)IeCKII)/Ie Y XUMHUYECKHe 0 bubmmorexa [OK
. 17.01.2024  https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunel yriaepona, ux Gu3nveckue u
36 XHMHYECKHE CBOMCTBA. 0 bu6mmoreka [IOK
DKosornyeckue npoodaeMsl, 17.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
. bubnuorexa [JOK
37 Yrombias KHEIOTa i e€ corti 0 24.01.2024  https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o teme
38 "[losrydeHue yrieKucsioro rasa. 0 bubnuoreka [IOK
KauectBennas peakius Ha kapOoHaT- 24.01.2024 | https://m.edsoo.ru/00ae027¢e
noH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHUYECKUX BEUIECTBAX KaK O 0 bubmmorexa [IOK
31.01.2024  https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoaa
N bu6mmoreka [IOK
40 Kpewnuit 1t ero coeauHeHis 0 31.01.2024  https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. 0 bubnnorexa [JOK
Pemenue skciepuMeHTATBHBIX 337249 07.02.2024 | https://m.edsoo.ru/00ae0bf2
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no teMe «BakHeillne HeMeTaJuIbl U
HUX COEOUHEHUS))

KonTponbHast padora Ne3 no teme

bu6mmoreka [JOK

42 B i 1
(BWKHCHITIE HEMETAIIIBT I HX 07.02.2024  https://m.edsoo.ru/00ae0e18
COEIUHEHND)

OO6m1as XxapakTeprucTrUKa
XUMHAYECKHAX DIIEMEHTOB —

43 METaJI0B. MeTainuecKkas CBsI3b U 0 bubmunorexa [JOK
MeTaJUTM4ecKasi KpucTauInaecKas 14.02.2024  https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METAJJIOB
XHUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DNEKTPOXUMHUYECKHI PsL 0 bubmorexa [IOK

P . b 14.02.2024  https://m.edsoo0.ru/00ae1156
HaIPsDKCHUH METAIIIIOB
O6mue cnocoObl MOTydeHHS
MmetaiuioB. CiuiaBel. Beruucienus mo

45 aBHEHUSIM XUMHYECKUX PeaKInil 0 Bubmiorexa IIOK
P peaxta, 21.02.2024  https://m.edsoo.ru/00ael1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
MIPUMECH

bu6mmoreka [IOK
46 I 0
ORTHE O KOPPOSHH METANIOB 21.02.2024 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK

47 0
Wenotbie MeTaIB! 28.02.2024  https://m.edsoo.ru/00ael14b2

48 OKcHIbl ¥ THAPOKCUIBI HATPHUS U 0 bubnmoreka [JOK
KaJus 28.02.2024 | https://m.edsoo.ru/00ael14b2

49 [IlenoyHO3eMENBHBIE METATIIIBI — 0 bubmuorexa [JOK
KaJablIMM U MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8

50 Baxueiinme coenMHEHNS KaJIbIIH 0 bu6mmoreka [IOK
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https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

06.03.2024  https://m.edsoo.ru/00ae15e8
51 O0001IeHrEe U cCUCTEMAaTU3 AU 0
3HAHUU 13.03.2024
59 JKécTkocTh BOMBI U CIOCOOEI €€ 0 bubmuoreka [JOK
YCTpaHCHHS 13.03.2024  https://m.eds00.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "XKEcTKOCTL BOABI M METOJEI €6 0 buGnnorexa LIOK
" 20.03.2024  https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmuoreka [JOK
>4 AJTIOMHHHIL 0 20.03.2024  https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U 0 bubnnorexka [JOK
THUJIPOKCH]IA 27.03.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
> Aeneso 0 27.03.2024 https://m.eds00.ru/00ae1ds6
57 Oxcupl, TUIPOKCUIIBI U COJIU YKeye3a 0 bu6mmoreka [JOK
(1) u xene3a (1) 10.04.2024  https://m.edsoo.ru/00ae35e6
58 O060011IeHNEe U CUCTEMATU3 AL 0
3HAHUUI 10.04.2024
[IpakTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33724 0 bu6mmoreka [IOK
mo Teme «BajkHeiile MeTallIbl U BX 17.04.2024  https://m.edsoo.ru/00ae3de8
COCTMHCHH S
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIM OJUH U3
60 peareHToB J1aH B U30BITKE WU 0 bubnnorexa [JOK
COJIEPKUT MpHUMecH. Brruncnenus 17.04.2024  https://m.eds00.ru/00ae1750

MacCOBOM J0JM BbIXOJa MPOIYKTa
peakuuu
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O0001IeHYE ¥ CUCTEMATU3 AU

61 3HAHUI 1 0 24.04.2024
KonTtponsHast padora Ne4 o reme
62 «BaxuHenme MeTauibl 1 UX 1 1 94.04.2024
COCITUHEHUS
63 BemiectBa u maTepuaisl B 1 0 bubnunoreka [HOK
MOBCEIHEBHOM KU3HH YeJIOBEKA 15.05.2024  https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE 1 0 bubnmoreka [JOK
OKpY>KaroIen cpebl 15.05.2024  https://m.edso0.ru/00ae4270
65 Ponp xumum B periennn 1 0 bubnuoreka [IOK
9KOJIOTUYECKUX TTPOOIeM 22.05.2024  https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011eHUE U 1 0 bubnuorexa [IOK
CHUCTEMAaTH3aIus 3HAaHUHN 22.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PesepBHeIil ypok. O000IICHHE 1 1 0 bubnuorexa [JOK
cUCTEMAaTH3alNs 3HAHUN 29.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011eHNE 1 1 0 bub6nuoreka [IOK
cUCTeMaTH3alus 3HaHUH 29.05.2024  https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68 4

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,
AxrronepHoe obmectBo «M3aatenscTBo «IIpocBemnienne»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «IIpocBenienue

tabnuibl: [lepuoanueckas cucrema XumMuueckux 3nemeHTos Jl. U.
MenneneeBa, Tabinila paCTBOPUMOCTH, SJECKTPOXUMUUYECKUHN Psii HAITPSIKEHUS

MCTAJIJIOB

METOAUYECKHUE MATEPUAJIBI UISA YUYUTEJA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb. -
Peanuzauus-tpedoBanuii-@I"OC-0cHOBHOT0-00111€T0-00pa30BaHusl. -

Metoanueckoe-nocooue-mis-yuutens.pdf

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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