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HHOACHUTEJIbBHAA 3AIINCKA

[IporpaMma 1o XMMHHM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHsI COCTaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOSHHS OCHOBHOW 0Opa3oBaTelIbHOM MPOrpamMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacrasieHHbix B PI'OC OO0, a takxke Ha 0OCHOBE (enepaabHOl paboueii mporpaMmbl
BOCIIMTAHUS U C YYETOM KOHIEMIIMY MPENojaBanus yaeOHOro nmpeamera « XUMHsS» B 00pa30BaTeIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma mo XuMuu JaéT MPEICTaBICHUE O LENSX, OOMIEeH cTpaTeruy 00y4eHus, BOCTIUTAHHS
U DPa3BUTHA OOYyYAIOIIMXCS CPEJACTBAMH Y4eOHOTO IMpeaMeTa, YCTaHABIMBACT O00s3aTeIbHOE
MIPEIMETHOE COJIEpIKaHKE, TPEIYyCMAaTPUBACT pacIipeielieHHe ero 1Mo KJIacCaM U CTPYKTYPUPOBAaHUE 110
pagenaM HW TeMaM MPOrpaMMbl MO XHMHH, OIpPEIENseT KOJUYECTBEHHbIE M KayeCTBEHHBIC
XapaKTePUCTUKH COJICP)KAHMS, PEKOMEHIYEMYIO MOCIEeIOBATEIbHOCTh W3YUCHHS XUMHH C Y4ETOM
MEXIIPEIMETHBIX M BHYTPHIIPEIMETHBIX CBSI3€H, JIOTHKM y4eOHOTO TIpoIiecca, BO3PACTHBIX
0coOeHHOCTEN 00yJaroImuXcs, ONMpeaesieT BO3MOKHOCTH MPEMEeTa U pealn3anuud TpeOoBaHUN K
pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOW MPOTrpaMMbI Ha YpPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHus, a TaKke TPeOOBaHWI K pe3ynbTaTaM OOydeHHs XUMHH Ha YPOBHE IleNieil M3ydeHHS
IpeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOMN AEATEIBHOCTH 00YYaroIIerocs mo OCBOCHUIO
y4eOHOTO COJepKaHUSI.

3HaHUEe XUMHUHU CIY)KUT OCHOBOW Ui (OPMHPOBAHUS MHUPOBO33PEHUS OOYJAOMIETOCs, €ro
MPEJCTAaBICHU O MaTepHAILHOM EIMHCTBE MHUpA, BAXKHYIO pOJIb UTPArOT (HOpMHUpYEMbIe XUMHUEH
MIPEJCTABICHUS O B3aWMOTIPEBPAIICHUSAX DHEPTUH W 00 DBOJIIONMHU BEUIECTB B TPHUPOJE, O IYTAX
peteHus TII00ANBHBIX MPOOJIEM YCTOWYHBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPTeTUIECKOMH,
MUIIEBOM U IKOJIOTUYECKOM 0€30MacHOCTH, MPOOIeM 3IpaBOOXPaHEHHUSI.

N3ydenune xumuu:

CHOCOOCTBYET pean3allud BO3MOXKHOCTEH Ui camMOpaszBUTHUS U (POPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHPOBAHHUE MBINUICHUS M TBOPUYECKHX CIOCOOHOCTEH OOydJarommxcs,
HABBIKOB MX CaMOCTOATEIbHOW Y4eOHOI NesTeNbHOCTH, IKCIEPUMEHTANbHBIX U HCCIEI0BATEIbCKIX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KH3HH, TaK U B IPO(GECCHOHATIBLHON JesITeNbHOCTH;

3HAKOMHUT CO crielr(UKONH HAyYHOTO MBIILIECHHS, 3aKJIaIbIBAa€T OCHOBBI 1IEJIOCTHOTO B3rJIsAa Ha
€IMHCTBO MPHUPOJbI U YEJIOBEKA, SIBISIETCA OTBETCTBEHHBIM 3TanoM B (JOPMHUPOBAHMM €CTECTBEHHO--
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

crocoOcTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOUIEHUSI K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
MIPHUPOJIe, K YEIIOBEKY, BHOCUT CBOW BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCsl.

JlanHble HarpaBJIeHUs B 00yYeHUH XUMHUH 00eCTIeunBarOTCs crielnGUKoi coaepkanus yaeOHOro
MpeIMeTa, KOTOPBIN SBJISIETCA MeAarornyecky alaiTUPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMHHU
Ha onpeAeNnEHHOM dTane e€ pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUS OPUEHTHPOBAH Ha OCBOCHHE
0OyYaIOUIUMUCST CUCTEMBbl TEPBOHAYAIBHBIX MOHSATHI XWMHH, OCHOB HEOPraHMYECKON XWMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX MOHATHIA OpPraHNn4eCKON XUMUH.

CtpykTypa coaepkaHus PorpaMMbl IO XUMUU chOpMHUPOBaHA HA OCHOBE CHUCTEMHOTO 0/IX0/a
K €€ n3ydenuto. CozepkaHue CKIIAbIBACTCSA U3 CUCTEMBI TOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE
U CHCTEMBbl NMOHATHH O XUMHuYecKoW peakuuu. OOe 3TH CUCTEMbl CTPYKTYPHO OPraHM30BaHbI 10
MPUHLUITY [TOCJIEA0BATEILHOIO PAa3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUN Pa3HOTO
YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YU€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOTO 3aKOHA XMUMUU;



— YY€HHUS O CTPOCHUH aTOMa U XUMHYECKOU CBS3H;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pAacCMaTpPUBAIOTCSI HA OCHOBE OSMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JPYrOMY, BBITIOJIHSS
GyHKIMM OOBSCHEHUS W TMPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTHYECKOTO
MIPUMEHEHHUSI U MTOJTYYCHUS U3Yy4aeMbIX BEIECTB.

OcBoeHune MPOrpaMMBbl IO XUMHUH CIIOCOOCTBYET (HOPMUPOBAHUIO MPEICTABICHUS O XUMUIECKOM
COCTaBJISAOLIEH HAyYHOU KapTUHBI MUpPA B JIOTMKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOI'O OTHOILIEHUS K
Hay4dHOMY 3HAaHUIO MU METOJAaM IO3HaHUS B Hayke. M3ydeHHe XUMUM MPOUCXOIUT C MPHUBJICUCHHEM
3HAHUN U3 paHee U3YYEHHBIX YUEOHbIX npeaMeToB: «OKpyxaromuii Mupy, «buosorus. 5—7 kinaccs» U
«®Dusuka. 7 Kiacey.

[Ipy m3ydeHUU XUMHUH TPOUCXOIUT (POPMUPOBAHHE 3HAHUM OCHOB XMMHYECKON HAYKH Kak
00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOW NEATEIbHOCTH 4YEJIOBEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHUPOBOM KYJIBTYpBI. 3a/laya y4eOHOIo MpeaAMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI
XUMUYECKUX 3HAHUW — BaXKHEUIIUX (DAKTOB, MOHATHN, 3aKOHOB M TEOPETHUYECKUX TMOJIOKEHUH,
JOCTYIHBIX 000OILIEHNI MHPOBO33PEHUECKOI0 XapaKTepa, si3bIka HAayKH, B MPHOOILIEHNU K Hay4YHBIM
METOJIaM TIO3HAHUS MPHU W3YYCHUU BEIIECTB U XUMHUUYECKHX pPEakiuil, B (GOPMUPOBAHUM U PA3BUTHH
MM03HABATEIbHBIX YMEHHUI U UX MPUMEHEHUH B yueOHO-TIO3HABATEIbHONU U y4eOHO-UCCIIEI0BATENbCKOMN
NeSITeIbHOCTH, OCBOCHUH MIPAaBHJI O€3011aCHOr0 0OpaIeHHsl ¢ BEIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipu n3ydyeHnn XuMUM Ha ypOBHE OCHOBHOTO 00111eT0 00pa30oBaHus BaKHOE 3HaYEHHE IIpruoOpenn
TaKHe LU, KaK:

— (opMHpOBaHHE HHTEUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO PEIIeHUH, CIOCOOHOM aganTupoBaThcs K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOyYEeHHMs] Ha CHCTEMaTH4YeCcKoe NPHOOIICHHE OOydJaromuxcs K
CaMOCTOSITENIbHOM TO3HABaTEeNIbHOM JEATEIbHOCTH, HAyYHBIM METOJaM IO3HaHUs, (HOPMHUPYIOUIUM
MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHue YCIOBHM, CHOCOOCTBYIONIUX MPHOOPETEHHUIO OOYYAIOIIMMUCS  OIbITa
pa3HoOOpa3HOM NeATeNbHOCTH, IO3HAHUS U CaMOIMO3HAHMS, KIIOUYEBBIX HABBIKOB (KIIOYEBBIX
KOMITIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS PA3IMYHBIX BUAOB JESITEIbHOCTH;

— (hopmupoBanue o61el GYHKIIMOHATLHON U €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH, B TOM YHCIIE
YMEHHH OOBSCHATH U OIICHMBATh SBJICHUS OKPYKAIOLIEr0 MHpA, HUCIOJb3yd 3HAHHS M OIIBIT,
MOJIy4Y€HHBIE TPU U3YYCHUH XUMUHU, IPUMEHSTh UX MPHU PELICHUU MpobiieM B MOBCETHEBHOM KU3HU U
TPYIOBOU JEATENBHOCTH;

— (opmupoBanue y 0Oy4aromMXCS T'YMAaHUCTUYECKUX OTHOILICHUN, MOHMMAHUS IIEHHOCTH
XUMHYECKUX 3HAHUHU Ui BBIPAOOTKU SKOJIOTHUECKHU LI€JIeCO00pa3HOro MOBEACHUS B OBITY U TPYIOBOU
JESATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3J0POBbS U OKPYXKAIOLIEH IPUPOIHOM Cpeibl;

— pa3BUTHE MOTHUBAIMU K OOYy4EHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCHUTAHHIO Ha
OCHOBE YCBOCHUS OOIIEUYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpoduis u
HaIMpPaBJICHHOCTH JAbHEUIIIETO 00yUIEeHHUS.

OOmree 4mcmo 4YacoB, OTBEACHHBIX JUISI M3YyYEHHUS XHMHH HAa YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBisier 136 yacoB: B § kiacce — 68 yacoB (2 yaca B He/Ien0), B 9 kiacce — 68 yacoB
(2 yaca B HeJEITIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuun. Posib XUMUM B )KM3HU 4YeJIOBEKAa. XUMHUs B CUCTEME HayK. Tena u BellecTBa.
dusnyueckrue CBOMCTBA BEILIECTB. ArperarHoe cocrosinde BemiecTB. [loHATHE O METO/Iax MO3HAHUS B
xumun. Yucteie BemiecTBa U cmecu. CriocoObl pa3zaesieHusi cMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE dJIeMEHThl. CHUMBOJIBI XUMHUYECKUX 3JIEMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas (opmysa. BaleHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHAasi Macca. OTHOCUTENbHAS MOJIEKYJIApHas Macca. MaccoBas
JI0JISI XAMUYECKOTO JIEMEHTA B COCTMHEHHH.

KonnuectBo BemectBa. Mosib. MonsipHass macca. B3auMocCBs3b KOJMYECTBA, MAcChl M 4YHUCIa
CTPYKTYPHBIX €MHUII BenlecTBa. PacuéTel mo popmynaM XUMHUYECKUX COEAMHEHUH.

du3nuecKrue U XUMUYECKHUE SIBIICHUs. XUMUYECKash peakius U e€ MPU3HaKU. 3aKOH COXpaHEHUS
Macchl BeIIECTB. XuUMHUUeckue ypaBHeHus. Kiaccudukanus XUMUYECKUX peakiui (COeIUHEHWS,
pasnoKeHus1, 3aMeleHUs, 0OMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW TOCYAOW, MpaBWIaMU pabOThl B JA0OpaTOpUM M TMpUEMaAMH
oOparieHus ¢ 1abopaTopHBIM 000PYJIOBaHUEM, H3yUEeHHE W OTTMCAaHUE (PU3UUECKUX CBOMCTB 00Opa3IloB
HEOPraHMYECKNX BEIIECTB, HaOMOAeHUE (M3MYecKuX (TIJIaBJIEHHE BOCKA, TAasHUE JIbJa, paCTHpaHUE
caxapa B CTyNKe, KUIIEHWE W KOHJCHCAIMS BOJbI) U XHUMHUYECKUX (TOpEHHE CBEUYH, MPOKATHMBAHHE
MEJTHOM MPOBOJIOKH, B3aUMO/ICHCTBHE MeJja C KUCIIOTOM) SIBJICHUI, HAOII0/ICHUE W OTMCaHUE TPU3HAKOB
MPOTEKAaHUS XWMHYECKHX peakiuil (pa3ioKeHHue caxapa, B3aWUMOJICHCTBHE CEPHOW KHCIIOTHI C
xyopuaoM Oapusi, pasioxenue ruapokcuna memu (1) mpm HarpeBanwm, B3auMOJICHCTBHE XKeje3a C
pactBopom conmu Menu (Il), w3ydenume crmocoOOB pas3aeneHus cMeceld: C TIOMOIIbI0 MAarHMTa,
¢bunbTpoBaHUE, BBIMAPUBAHUE, JUCTUIULSLMS, XpoMarorpadus, MpOBEICHHE OYUCTKUA TMOBAapeHHOMN
COJIM, HaOJIIOJIEHUE M OINMCAaHHWE pPEe3YyJIbTaTOB MPOBEACHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH
COXPaHEHHUS MACChl, CO3aHNUE MOJIeTe MOJIEeKY (IIapOCTEPKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3snyx — cmeck razos. CoctaB Bo3ayxa. Kucinopoa —anemMeHT u mpoctoe BemiecTBo. Haxoxnenue
KHCTIOpo/a B Tpupone, (usnueckue M XUMHUYECKHE CBOMCTBa (peakiuu ropeHus). OKCHIbL.
[Ipumenenne xucnopona. CrnocoObl MOMy4eHHs] KHUCIOpPOJAa B JIAOOPATOPUH M MPOMBIIUIEHHOCTH.
KpyrosopoT kucnoposa B npupoze. O30H — ajuioTponHasi MOAU(PUKAIUS KUCIOPOIa.

TeroBoit  3ddekT XUMUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHS, 0JK30- U
SHAOTEPMHUUECKUE peakiuu. TOMIMBO: YTOdb U MeTaH. 3arpsA3HeHUe BO3/1yXa, YCUJICHHE TapHUKOBOTO
addekTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — snemeHT u mpocrtoe BemecTBo. HaxoxkeHue Bojopoaa B mpupoae, puandeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MomydeHus. Kucnotel u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBolictBa Boabl. Boxa kak pactBopurens. PactBopsl. Haceliennsle u
HEHACBIIIEHHbIE pacTBOpBL. PacTBOpHUMOCTH BewlecTB B BOoJe. MaccoBasi J10Jisl BELIECTBA B PacCTBOPE.
Xumnueckue cBorcTtBa BoAbl. OcHOoBaHMs. Poilb pacTBOpOB B MHpHUpPOAE M B JKM3HU 4YEJIOBEKa.
KpyroBopoT Bozibl B ipupoe. 3arpsi3HeHrne NpupoaHbIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanuss Heopranmueckux coenuHeHuit. Oxcunbl.  Knaccudukamuss — OKCHIOB:
cojieoOpa3zymomie (OCHOBHBIE, KHUCIOTHBIE, aMmdoTepHble) M HecojeoOpasyroue. Homenkiatypa
okcu10B. DU3nyeCKue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHne okCuaoB.



OcnoBanus. Knaccudukanus ocHOBaHMI: MIENOYM M HEpaCTBOpUMBbIe ocHOBaHUs. HoMeHknatypa
ocHoBaHui. du3nyecKkue U XMMUYECKUE CBOMCTBA OCHOBaHUM. 1losryueHne ocCHOBaHUM.

Kucnortel. Knaccudpukanms kuciaor. Homenxiarypa kucinor. Puszndeckue M XUMHUECKHUE
cBorcTBa KUCNOT. Panx akrusHocTn MetaiioB H. H. bekerosa. IlosryueHne kucior.

Conu. Homenknarypa coneil. @u3nueckue 1 XuMuieckue csoiictsa coseil. [lonyuenune coneit.

I'enernueckas cBsA3b MEXKAY KlacCaMU HEOPTraHUUECKUX COEANHEHUN.

Xumuueckuii IKcnepumenm:

KAaueCTBEHHOE OIpeACIeHUE COJEepkKaHUs KHUCIOpoJa B BO3AyXe, NOJydyeHHE, coOupaHHe,
pacrno3HaBaHME€ U M3Y4YEHHE CBOICTB KHCIOpOJa, HAOJIOJEHUE B3aUMOJIEHCTBUS BELIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHMSI M IIpPEKpalleHHs TopeHus (moxapa), O3HaAKOMIIEHUE C
o0pa3maMu OKCHIOB M ONHCAaHHE MUX CBOWCTB, MOJydeHHE, COOMpaHHE, paclio3HABAaHUE M W3YyUCHHE
CBOMCTB BoOJiopoda (ropeHue), B3aumojeicTBue Boaopona c¢ oxcugom wmemau (ll) (Bo3moxkHO
WCIIOJIb30BAHUE BHUJEOMATEpUATIOB), HaOMOIeHHe O00pa3loB BEMIECTB KOJIMYECTBOM | MOJb,
HCCIIeIOBaHUE 0COOEHHOCTENW PacTBOPEHHS BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJIEHHE
pacTBOPOB C OMPEACIEHHON MAacCOBOW [0 PACTBOPEHHOIO BEIIECTBA, B3aMMOJICHCTBUE BOJIBI C
MeTajylaMu (HaTpUeM M KajblueM) (BO3MOXKHO HCHOJb30BAaHUE BHUJCOMATEPUANIOB), UCCIIEJOBAHUE
00pa3l0B HEOPraHWYECKHUX BEIIECTB pa3IMYHbIX KJIacCOB, HAONIOJEHHWE W3MEHEHUS OKpacKu
WHJIMKAaTOPOB B PAcTBOpaX KHUCJIOT W IIEJIOYeH, M3ydeHue B3auMmojecTBus okcuaa memu (1) ¢
pacTBOpPOM CEpHOM KHUCIOTHI, KHCJIOT C MeETalylaMH, pEaKkIuil HelTpanuzanuy, TMoTydeHue
HEpPACTBOPUMBIX OCHOBaHUM, BBITECHEHHE OJIHOTO MeTajlla JAPYrUM U3 pacTBOpa COJIM, pElICHUE
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeMe «BaxkHeline Kiacchl HEOPraHUYECKUX COECTUHEHMID).

Ilepuoanyecknit 3akoH u Ilepmoamueckass cucrema xumuyeckux 3jiaementos /[, .
MengesneeBa. CrpoeHue aroMoB. XHMHYeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

[lepBpie MOMBITKM KiIaccH(UKAMM XUMUYECKUX 31€MEHTOB. [loHsTHEe O Trpymnmax CXOTHBIX
3JIEMEHTOB (ILENOYHbIE U IIEJIOYHO3EMENIbHbIE METaJlIbl, TaJIOT€Hbl, WHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIE 00pazyroT aM(pOTEPHBIC OKCUIBI U THAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema xuMudeckux sneMeHToB [[. . Menpaeneesa.
Kopotkonepuoanast u njnunHonepuoaHas ¢opmsl [leproaudeckoit CUCTEMbl XUMUYECKUX 3JIEMEHTOB
1. . Menneneesa. [leproapl u rpynibl. @U3MYECKU CMBICH MOPSAIKOBOTO HOMEpa, HOMEPOB Iepruoa
Y TPYIIIBI 3JIEMEHTA.

Crpoenune atomoB. CocTaB aroMHbIX sijep. M3orombl. DiekTpoHbl. CTpOEHHUE 3IEKTPOHHBIX
000710uek aToMOB TepBhIX 20 XUMHUECKUX eMeHToB [lepuoandeckoit cucremsr 1. 1. Menneneena.
XapakTepucTuKa XUMHYECKOTO 3JIeMEHTa MO ero noJioxkeHuto B llepuommyeckoit cucreme [I. U.
Menneneena.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XHMHMUYECKHX 3JEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U IEPUOAAM.

3nauenue l[lepuoanueckoro 3akoHa u lleproaudeckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB s
pa3BuTHUs Hayku U npaktuku. [. . MenneneeB — yu€Hblil U TpakIaHMH.

Xumuyeckas cBs3b. KoBalleHTHas (MOJsIpHAs U HEMOJIAPHAs) CBsI3b. DJIEKTPOOTPULIATEIHHOCTh
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKHCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporiecchl OKHUCIEHUS U
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3loB BEIIECTB METAIOB U HEMETAIIOB, B3aUMOJICHCTBHE THAPOKCUIA ITMHKA C
pacTBOpaMu KHUCJIOT U IIEJOYEH, MPOBEAECHUE OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTENHHO-
BOCCTaHOBUTEJIBHBIX pEaKIuil (ropeHne, peakiinuy pa3ioKeHHsI, COSTUHEHUS).



Mestcnpeomemmuoie céazu

Peanuzanus MeXIpeIMeTHBIX CBS3€H MpU U3yYEHUU XMMUU B § KJIacce OCYILECTBISETCS uepe3
HCIO0JIb30BAHME KaK OOHIMX €CTECTBEHHO--HAY4YHbIX IIOHATUM, TaK W IOHATHUH, SBISIOLIUXCS
CUCTEMHBIMU JJISl OTJEJIbHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'O LIMKIIA.

OOmire ecTeCTBEHHO--HAY4YHbIC MOHATHUS: HAy4YHBIH (DakT, TUIOTE3a, TEOpHUs, 3aKOH, aHAJM3,
CHHTE3, KJacCu(pUKanus, IepUOJUIYHOCT, HAOMIOICHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHHE,
MOJIEIIb, SIBJICHUE.

®dusznka: MmaTepus, aToM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJI, U30TOIbI, paAMOAKTUBHOCTD,
MOJIEKYJIa, JEKTPUYECKUN 3apsl, BEHIECTBO, TeJIO0, 00BEM, arperaTHOE COCTOSHHE BEIIECTBa, Tas,
¢bu3nvecKre BEIMYUHBI, ANHUIBI H3MEPEHHsI, KOCMOC, IIIaHeTHl, 3BE3161, COJHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadust: armocdepa, runpocdepa, MUHEpabl, TOPHbIE MOPOJIBI, IMOJIE3HBIE HCKOIAEeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4YecKasi peakuusi

[Iepnoanueckuit 3axoH. Ileproanyeckas cucrema xumudeckux anemeHToB [[. M. Menneneesa.
CrpoeHue aromMoB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB XMMHYECKHX 3JIEMEHTOB INEPBBIX TPEX
MEepPUOJIOB, Kalus, Kalbllid W HUX COEIWHEHUH B COOTBETCTBUU C TIOJIO)KEHHEM JIIEMEHTOB B
[Iepnoanueckoil cucreMe U CTPOEHUEM X aTOMOB.

CrpoeHue BeliecTBa: BUJIbI XUMUUECKOHN CBSI3U. THUIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOM CBSI3H.

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEUIECTB. XMMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIMXCS K Pa3jgMYHBIM KJIaccaM HEOPraHMYECKUMX COCOUHCHMM, TEHETHYeCKas CBs3b
HEOPraHMYECKUX BEILECTB.

Knaccugpukanuss XUMHUECKUX pPEAKUMHA MO pa3IMYHBIM IpU3HAKaM (10 YUCIy U COCTaBy
YUYacCTBYIOLIMX B PEAKLUHU BELIECTB, MO TEIIOBOMY 3(P(EKTy, M0 M3MEHEHUIO CTENEHEW OKHCICHUs
XUMUYECKHUX IEMEHTOB, 0 00paTMMOCTH, MO0 YYacCTHIO KaTajlu3aTopa). DK30- M SHIAOTEPMHUYECKHE
peakuuyu, TEpMOXUMUYECKUE YPABHEHUS.

[lonsitue o ckopoct xumuueckod peakuuu. [loHsTne 00 00paTHUMBIX M HEOOPATUMBIX
XMUMHMUYECKUX peakuusax. [[oHATHE O TOMOTeHHBIX M IeTepOoreHHbIX peakuusax. [lonsaTue o kxartanuse.
[TonsiTie 0 xMMHUeCKOM paBHOBecuU. DAKTOPBI, BIUAIOIMIME HA CKOPOCTh XMMHYECKOM pEaKLHU U
II0JIOKECHHE XMMHYECKOTO PABHOBECHS.

OKUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMHU,  JJIEKTPOHHBIH  OajaHC  OKUCIUTEIbHO-
BOCCTaHOBUTEIbHOU peakuuy. CoCTaBlIeHNE YPaBHEHUI OKUCIUTEIBHO--BOCCTAHOBUTEIIBHBIX PEAKLIUI
C MCIIOJIb30BAaHUEM METO/1a HJIEKTPOHHOTO OasaHca.

Teopus 2IEKTPOIUTUYECKON IUCCOLMALIAN. DIIEKTPOJIUTHI U HEAIEKTPOJIUTHL. KaTHOHBI, aHMOHBI.
MexaHn3M IUCCOLMALNH BEIIECTB € PA3JIMYHBIMU BUIAMU XUMHUYECKOH CcBsA3U. CTENEHb UCCOLUALINH.
CunbHble U cllabble 3JIEKTPOJIUTHI.

Peakiun moHHOro oOMeHa. YcClOBHS MNPOTEKaHWs pPeakUUid HOHHOIO OOMEHa, IOJHbIE U
COKpAIEHHBIE HOHHBIE ypaBHEHHUs peakuuil. CBONCTBAa KHCJIOT, OCHOBAHMH M COJIEM B CBETE
MpeJCTaBICHUN 00 MEKTPOIUTHYECKOH qucconmanui. KadecTBeHHbIe peakuuy Ha HOHBL. [loHsTHE O
TUIPOJIA3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEIISIMU KPUCTAJUINYECKUX PEIIETOK HEOPTaHNYECKUX BEIIECTB — METAJIIOB U
HeMeTauoB (rpaduta U anMasa), CI0KHBIX BELIECTB (XJIOpHJIa HaTpus), UCCIeI0BaHUE 3aBUCUMOCTH
CKOPOCTM XHUMHUYECKOM pEakUWu OT BO3JEHCTBHUS pPa3NUYHBIX  (PAKTOPOB, HCCIIEAOBAHUE
IEKTPOIPOBOJHOCTH PAcTBOPOB BELIECTB, IPOIECCa AMCCOLMALMM KHUCIOT, IIEJI0Ye U conei



(BO3MOXKHO HCIIOJIB30BAaHHE BHUJEO MATEpPHAJIOB), IIPOBEACHUE OIBITOB, MIUTIOCTPUPYIOMIMX MPU3HAKU
MPOTEeKAHUS peakluii HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BBIACICHUE Ta3a, 00pa30BaHUE BOJBI),
OTBITOB, WJUTIOCTPUPYIOIIUX TPHUMEPHl OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakuuid (TOpeHue,
peakuuy Ppa3JOKEeHHs, COCOUHEHHUs), pPACIO3HABAaHHE HEOPTaHWYECKUX BEIIECTB C IMOMOIIBIO
Ka4eCTBEHHBIX PEAKIUI HA MOHBI, pEIIEHUE SIKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTanibl 4 X coeTUHEHUS

OOmast XxapakTepucThka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pHbIE CTEIEHU
oxucnenust. CTpoeHre u GU3NIECKUe CBOMCTBA MPOCTHIX BEIIECTB — I'AJIOTEHOB. XUMHUYECKUE CBOMCTBA
Ha MpuMepe xJopa (B3aMMOJEWCTBUE C MeETaylaMH, HEMETalJIlaMH, LIeJo4aMu). XJIOPOBOJOPOI.
ConsiHast  KuCJIOTa, XWMHUYECKHE CBOMCTBa, IOJy4YeHHUE, IpuMeHeHue. JlelicTBue xjopa u
XJIOPOBOJIOPOJAa HA OPraHU3M 4esloBeKa. BakHeWe XJI0pHIbl M UX HAXOXKICHUE B IIPUPOJIE.

OO6mass  xapaktepuctuka 3ieMeHTOB VIA-rpynmbel. OcOOEHHOCTHM CTPOEHHUSI aTOMOB,
XapaKkTepHbIE CTENeHN OKHUCciIeHns. CTpoeHne u (pu3ndeckre CBOMCTBA MPOCTHIX BEIMIECTB — KHCIOPOaa
U cepbl. AJIITIOTPOTHbIE MOJU(PHUKALIMU KUCIOPOAA U cepbl. XUMUYECKHe cBoicTBa cepbl. CepoBoa0po,
CTpoeHHe, (PHU3UYECKHe M XUMHUYecKHe CBoWcTBa. OKCHIBI Cepbl KakK IMPEICTABHTENH KHCIOTHBIX
okcuioB. CepHast KMCIOTa, GU3NYECKUE U XMMHUECKUE CBOWMCTBA (00IIME KaK MpeiICcTaBUTeNs Kilacca
KHACJIOT U crnenupuieckne). XUMHUYECKHE PEaKInH, JIeKAIMe B OCHOBE MPOMBIIIJICHHOTO CII0C00a
MOJIy4eHHSI CEpHOU KHUCIOTHI. [IprMeHeHne cepHor KUCIOThl. CONMM CEpHOW KUCIIOTHI, KAUECTBEHHAS
peaknus Ha cynbdar-noH. HaxoxxaeHue ceprl u e€ coeIMHEHMA B TPUPOJie. XUMHUYECKOE 3arpsi3HeHNE
OKpYKAroIeH Cpeabl COSAMHEHHMSIME Cephbl (KHCIOTHBIE JO0XKIH, 3arpsS3HEHHE BO3AyXa W BOJOEMOB),
CrocoObI €ro MPeI0TBPAIICHHUS.

O6mras xapakrepuctuka nemMeHToB VA-Tpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepPHBIC
CTENEHU OKHCJIEHUA. A30T, pacHpOCTpaHEHUE B NpUpoAe, (U3NYECKHEe U XUMHUYECKUE CBOWCTBA.
KpyroBopoT azora B mpupome. AMMHUak, ero Gpu3nyecknue U XUMHUYECKHE CBOWCTBA, TOJydeHUE U
npuMeHeHne. Coau aMMOHUS, UX (PU3NYECKHE U XUMUYECKHUE CBOWCTBA, NpuMeHeHne. KauecTBeHHas
peakuys Ha MOHBI aMMOHMsI. A30THas KHCIIOTa, €€ MonydeHue, GU3n4eckue U XMMHUYECKHe CBOMCTBA
(oOmme Kak MpeacTaBUTENST Kjacca KUCIOT W crnenududeckue). Mcnonb3oBanne HUTPATOB U COJICH
aMMOHHUSI B KauyeCTBE MMHEPAJIbHBIX YyIOOpeHHH. XUMHMUYECKOE 3arps3HEHHE OKPYKAIoLIeH cpebl
COEJMHEHUSMM a30Ta (KUCIOTHBIE NOXAM, 3arpsi3HEHHE BO3JyXa, MOYBBI M BOJ0EMOB). Docdop,
ajutoTpornHbeie Moaudukanuu docdopa, puzndeckre u xumuieckue croiicrea. Oxcua dpocdopa (V) u
¢dochopHas kucnora, GpU3NUECKUE U XMMHUUYECKHE CBOMCTBA, NotydeHue. Mcnonb3oBanue gocaTos B
Ka4yecTBE MUHEPAJIbHBIX y10OpEHUH.

OOmast  xapakrepuctuka syeMeHTOB |V A-rpynnbl. OCOOGEHHOCTH  CTPOEHUS  aTOMOB,
XapaKkTepHblE CTENEHW OKUCIIEHUS. YTIJEpOJ, auIOTPONHble MOAM(DUKALMHU, pacHpOCTpaHEHUE B
npupoje, (pusnueckue M XUMHUYEcKue cBoicTBa. AzacopbOuus. KpyroBopor yrieposa B mpupone.
Oxcunpl yriepoja, uX (u3MuyeckrMe M XUMUYECKUE CBOMCTBA, JEHCTBHE HA JKUBbIE OPraHU3MBI,
[I0JIy4EeHUE U IPUMEHEHHE. DKOJIornuecKue npo0ieMsl, CBsi3aHHbIe ¢ OKcuaoM yrieposa (1V), runoresa
rJ100aJIbHOTO MOTEIUIEHUs] KJIUMara, MapHUKOBBIA 3(¢dekT. YronpHas Kuciaota U €€ COlM, HX
¢du3nyeckre u XMMUYEeCKHe CBOMCTBA, I0JIydeHue U MpuMeHeHrne. KauecTBeHHas peakius Ha KapOoHaT-
noHsl. Vicnosnp3oBanue kapOOHATOB B ObITY, MEIUIIMHE, TPOMBIIIJICHHOCTU U CEIbCKOM X035 CTBE.

IlepBoHayvanbHbIe MOHATHS 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHMX yriepoja (MeTaH,
3TaH, OJTWJEH, aleTWIEH, O3TaHOJ, TJMLEpPUH, YKCycHas KucioTa). IlpupoaHble HCTOYHUKU
YTJIEBOJOPOOB (yroJib, IPUPOIHBIH I'a3, HEPTh), MPOAYKTHI X NepepaboTKH (O€H31H), UX POJIb B OBITY
U IpOMBbILUIeHHOCTH. [ToHATHE 0 OMOJIOrMYeCcKH BaXKHBIX BEIIECTBAX: KHUPaX, OeNKax, yriaeBo1ax — U ux
POJIH B KHU3HH YenoBeka. MarepraabHOe eIMHCTBO OPraHMYECKMX U HEOPTraHUYECKUX COEANHEHHH.

KpemHuuii, ero ¢gusnueckiue ¥ XMMHUYECKHE CBOICTBA, ModydyeHUe U npumeHeHue. CoeanHeHus
KpeMHUs B mpupojge. O6uime npencrasieHus o0 oxcuie kpemHus (IV) m kpeMHUEBOM KucioTe.



CunukaTel, UX UCIIOJBL30BaHUE B OBITY, B MPOMBINUICHHOCTH. BakHEWITue CTPOUTEIHHBIE MATEPUATIBL:
KepaMuKa, CTeKJo, IIEMEHT, OeTOoH, Xene300eToH. I[IpoOieMbl 0Ge30mMacHOTO HCHOJIL30BAHUS
CTPOUTEIIbHBIX MATEPUAJIOB B TIOBCEAHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenm:

M3Y4YeHHE O0OpaslloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, MPOBEIACHUE
KAueCTBEHHBIX PEAKIMH Ha XJIOPUA-UOHBI W HAONIOJACHHE NPH3HAKOB WX MPOTEKAHUS, OIBITHI,
oTpaxaromme (U3NYECKUE W XHMHYCCKHE CBOWCTBA TAJIOTCHOB M WX COCIUHEHUH (BO3MOXKHO
WCTIOJb30BAHME BHUICOMATEPUAIOB), O3HAKOMJICHHE C OO0pasliaMd XJIOPHIOB (TaJlOTCHHIIOB),
03HAaKOMJIEHHE ¢ 00pa3liaMu Cephl U €€ COeAMHEHUSIMU (BO3MOKHO MCIIOIH30BAHUE BUICOMATEPHAIIOB),
HaOJIOJICHUE TIpoIecca OOYIIIMBAaHUS caxapa TOoJ JCHCTBHEM KOHIICHTPHPOBAHHOW CEPHON KHCIIOTHI,
U3Y4YE€HHE XMMUYECKUX CBOWCTB pa30aBiIeHHON CEpPHOM KHUCIOTHI, IPOBEAECHNE KaueCTBEHHOM peakuuu
Ha cynb(]aT-uoH 1 HAOJIIOICHHE MTpU3HaKa €€ MPOTEKaHMsl, O3HAKOMJICHUE C (PU3NYECKUMH CBOMCTBAMHU
azota, pocdopa 1 ux coeTMHEHUN (BO3MOKHO MCTIOIB30BaHUE BUIEOMATEPHAIIOB), 00pa3IiaMu a30THBIX
u ochopHbIX ynoOpeHui, MmoydeHue, coOMpaHue, pacro3HaBaHUE U W3YYCHHE CBOWCTB aMMHaKa,
MPOBEJCHUE KAYECTBEHHBIX PEAKIMi Ha WOH aMMOHMS U ¢GochaT-HOH U U3YYECHHE IMPU3HAKOB HX
MPOTEKAHUS, B3aMMOJECHCTBHE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MeAblo (BO3MOXHO
WCIIOJIb30BaHNUE BUICOMATEPHUAITIOB), U3YUCHHE MOJIETIEH KPUCTAITMYECKUX PEIIETOK anmasa, rpadura,
dbynnepeHa, 03HaAKOMJIEHHE C TIPOIIECCOM aJICOPOIMH pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM
U YCTPOMCTBOM TMPOTHUBOTAa3a, TOJydeHHWEe, COOMpaHUE, pacro3HABaHWE U H3yYCHUE CBOWCTB
YTJIEKHUCIIOTO Ta3a, MPOBEJICHUE KAa4eCTBEHHBIX PeaKIMii Ha KapOOHAT M CHJIMKAT-UOHBI U M3YyUCHHE
MPU3HAKOB WX MPOTEKaHUs, 03HAKOMIICHHE C MPOAYKIIMEH CHUIMKATHOW MPOMBIIIICHHOCTH, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «BakHele HeMeTauTbl B X COCTUHCHUS.

MeTaJuibl M UX COEIMHEHUS

OO0mas xapakTepuCcTUKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAaHWU UX TOJIOKEHHUS B
[Tepuonnueckoit cucreme xumudeckux smemeHToB Jl. Y. MenaeneeBa u crpoeHust aroMoB. CTpoeHHe
MeTauIoB. MeTaimnyeckas CBA3b U METAINIMYECKAss KPUCTAIUINYECKAsd PEIETKA. DIEKTPOXUMHUYECKUI
psAn HanpsDKeHUH MeTaioB. DU3MYECKHEe M XUMHUYECKHE CBOMCTBa MeTaiuioB. OOmime crocoOsl
nostyueHus: MetasuioB. [IoHsATHE O KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT KOPPO3UHU.
CrnaBsl (cTanb, 4YyTr'yH, JIOPAIIOMUHHM, OpOH3a) U UX IPUMEHEHHUE B OBITY U MIPOMBIIIIJICHHOCTH.

[llennounble MeTaiUIbl: TOJIOKEeHHE B Ilepuogmyeckoil cucteMe Xxumuudeckux sneMeHToB JI. .
MenneneeBa, CTpOCHHE UX aTOMOB, HaX0k/IeHUE B npupoje. Puznyeckue U XMMHUUeCKUe CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUJIBI M THIPOKCUIBI HATpUs U Kaius. [IpuMeHeHne menoYHbIX MeTaioB
U UX COEOUHEHUN.

[[lenouyHo3emenbHbIE METAUIBI MAarHUM M KaiabUui: mnosioxkeHue B llepuoanueckoil cucreme
xumuyeckux snemeHToB JI. M. MeHneneeBa, CTpoeHME HMX aTOMOB, HAXOXKJIEHUE B IPUPOJE.
OuznyecKkue U XMMUYECKUE CBOWCTBA MarHus M Kaiblus. Baxknelme coequHeHus Kalblus (OKCH],
TUAPOKCHU, coliu). KECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEeHHUS.

AmtomuHuil: nosioxkenue B [lepuoandeckoii cucreme xuMudeckux sneMeHToB 1. Y. Menpeneena,
CTPOCHHME aTOMa, HaxoXJeHue B mnpupoje. Puznyeckue M XUMHUUYECKHE CBOMCTBA aJIOMUHMIL.
AmboTepHbIe CBOWCTBA OKCH/IA U THUIPOKCUIA ATIOMUHUS.

Kenezo: nonoxenune B Ilepuoauueckoit cucreme xumuueckux snemeHtoB JI. . Menneneena,
CTPOEHHME aToMa, HaxoXkAeHHe B npupoje. Ouznyeckue u XUMHUYECKUE CBOMCTBA xene3a. OKcHpbl,
ruapokcuabl u conu xenesa (1) u sxxenesa (111), ux cocras, cBoiicTBa u mosryyeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ oOpa3llaMyd MEeTalsIOB U CIUIaBOB, WX (U3UYECKUMHU CBOWCTBAMH, HU3Y4CHUE
pE3yNbTaTOB KOPPO3UH METAJUIOB (BO3MOJKHO HCIIOJH30BAHKHE BHAEOMATEpUAOB), O0COOCHHOCTEH
B3aMMO/ICHCTBUS OKCHUJIA KAIBIIHUS U HATPHUS C BOJOM (BO3MOKHO HCIIOJIb30BAHHE BUICOMATEPHUATIOB),



UCCIIEIOBAaHUE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs jKeje3a B KUCIOpojae (BO3MOXKHO
WCI0JIb30BaHME BHICOMATEPUAIIOB), TPU3HAKOB MTPOTEKAHUS KAUeCTBEHHBIX PEaKIIUii Ha HOHBI: MarHUS,
KaJbIusl, aTIOMUHUS, IUHKA, sxkene3a (11) u xenesa (111), memu (11), HabmoneHre u onucaHue MpoIEeccoB
OKpalllMBaHWs IUIAMEHM HWOHAMH HATpUs, Kauus W Kaublus (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAIIOB), ICCIIEA0OBaHNE aM(DOTEPHBIX CBOMCTB THIPOKCH]IA ATFOMUHUS U THAPOKCHIA [INHKA,
pelIeHre YKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BaxHelme MeTaTbl U X COCTUHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemiectBa u MaTrepuabl B MOBCETHEBHOM KU3HH YeI0BeKa. be3omacHoe UCTonb30BaHNE BEIIECTB
Y XUMHYECKUX peakiuii B ObITy. [lepBasi mOMOIIb IPH XUMUYECKHUX 0XKOTaX U OTPABIICHHSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpyKaromiel cpensl (TpenesibHas JOMyCTUMAas KOHIICHTPALIHS
Bemiects, najiee — [1JIK). Poias xumun B perieHnn 3K0JI0THYECKUX MPoOieMm.

Xumuueckuit IKcnepumenm:

n3ydeHre 00pa3oB MaTepHAIOB (CTEKIIO, CIUIABBI METAJUIOB, TOJIMMEPHBIC MATEPHAIBI ).

Meostcnpeomemmnwie ceasu

Peanm3arust MeXIIpeIMETHBIX CBSI3CH MPU U3yYSHUU XUMUU B 9 KJIacce OCYIIECTBISICTCS Yepe3
WCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHSITHH, TaK W TIOHSATHUH, SBIISIONTUXCS
CUCTEMHBIMU JIJIS1 OT/ICJIBHBIX TTPEIMETOB €CTECTBEHHO--HAYYHOTO IHKIIA.

OOmue ecTeCTBeHHO-HAYJYHBIC TMOHSTHS: HAYYHBIN (hakT, THIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CHHTE3, KJIacCH(pUKaIus, TepUOTUIHOCT, HAOIIOIeHHE, SKCIIEPUMEHT, MOJISIMPOBAaHUE, U3MEPEHUE,
MOJIEITb, SIBJICHHUE, TAPHUKOBBIHN 3(()EKT, TEXHOIOTHSI, MaTePHAIIBI.

du3znka: MaTepus, aTOM, JIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIHJI, H30TOTIBI, PaJIHOAKTUBHOCTD,
MOJICKYJIa, DJIEKTPUYCCKHHA 3apsj, MPOBOTHUKH, ITOJYIPOBOTHUKH, TUIIEKTPUKH, (OTOIIEMEHT,
BEIIECTBO, TeNO, OO0BEM, arperaTHOe€ COCTOSIHME BEIIeCTBa, Tra3, pacTBOpP, PacTBOPUMOCTD,
KpUCTAJIJIMYECKash peméTKa, CIIaBbl, (U3NYECKHE BEIWYUHBI, €AUHULIBI HU3MEPEHHS, KOCMUYECKOe
MIPOCTPAHCTBO, MJIaHEThI, 3BE3/1b1, COHIIE.

buonorusi: ¢otocuHTe3, nbIxaHue, Ouocdepa, SKOCHCTEMa, MHHEpPAJIbHbIE YyI0OpeHUs,
MHUKPO3JIEMEHTBI, MaKPOAJIEMEHTHI, MUTAaTeNIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaNIbI, TOPHBIC MOPOJBI, IMOJE3HBIE HCKOMAEMBbIE,
TOIUIUBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IMPOrPAaMMbl OCHOBHOTO 00IIero o0Opa3oBaHuUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBbHOW JICATEILHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMH  POCCHHCKAMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH [[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CII0COOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ANH O0YJarOIIHXCSl.

JIMYHOCTHBIEC pE3YNIbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITA JCATCIHHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJAJeTh JIOCTOBEPHOW MH(OpMANUEH O MEePEeIOBbIX MOCTHKCHUSAX M OTKPBITHSIX
MHUPOBOI M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOW M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00pPa3HON COBMECTHO NEATEIHOCTH NPH BHINOJHEHHN Y4eOHBIX, TO3HABATENILHBIX 33/1a4,
BBITIOJTHCHUM XUMHYECKHX O3KCIIEPUMEHTOB, CO3JaHMU Y4YEOHBIX IPOCKTOB, CTPEMIICHHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B HPOLECCe ITOHW Y4eOHOW NesTebHOCTH, TOTOBHOCTU
OLICHUBATH CBOE IMOBE/ICHHE M TIOCTYITIKH CBOMX TOBAPHIIEH € TO3UIINHA HPAaBCTBEHHBIX U IPABOBBIX
HOPM C y4ETOM OCO3HaHHMsI MOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W COCTABJISAIOIINE OCHOBY IS
HNOHMMAaHUS CYIHOCTH HAYYHO!H KapTHHBI MUPA, TIPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS NPHUPOJIBI, B3aUMOCBS3SX YeNIOBEKA C MPUPOJHON CPEoil, O PO XUMHH B IO3HAHUH
ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IOJyYCHHE HOBBIX 3HAHMH MO XHMUH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOII0JAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATEIBHOIA,
UH()OPMALIMOHHON M YUTATENBCKOIN KYIbTYphI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, NOCTYIHBIMH TEXHUYECKHMHU CpPEICTBAMH
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTEpeC K OOy4YEeHHUIO M TO3HAHHMIO, JIF0O03HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K
caM000pa30BaHMIO, MMPOSKTHOW M MCCIENOBATENIBCKON JEATENFHOCTH, K OCO3HAHHOMY BEIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HaHME IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3J0pPOBBIH 00pa3 >KU3HH, OCO3HAHME TMOCIEACTBHA M HENPHUATHE BPEAHBIX MPUBBIYCK
(YymoTpeOneHust ankoroJisi, HApKOTUKOB, KYpEHHsI), HEOOXOJMMOCTH COOJIOACHUS TPAaBHII
0€301MacHOCTH TPU 0OPALICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY U pealibHOM KU3HH;



5) Tpy/10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTHYECKOMY M3y4YEHUIO Mpodeccuii 1 Tpyaa pa3iIudyHOro poja, yBaXKEHHUE K
TPYAY U pe3yibTaTtaM TPYyJI0BOU AEATEIbHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS IPEMETHBIX
3HaHUH 10 XUMHH, OCO3HAaHHBIA BHIOOP WHAMBHIYAIbHON TPAaEeKTOPHUH TMPOJOJKECHUS
o0Opa3oBaHusi C Y4ETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHUH, OOIIECTBEHHBIX
MHTEPECOB W TOTPEOHOCTEH, YyCHEemHOW MpodecCHOHATbHON MOEATENbHOCTH M Pa3BHTHUS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MPO(HECCHOHATILHOMN Cpejie;

6) IK0JI0rHYeCKOr0 BOCIIUTAHHUS:

9KOJIOTMYECKHU 11€1€c000pa3HOe OTHOIIEHNUE K IPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HM3MUYECKOMY M ICHUXMYECKOMY 370POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHNUs PaBUil OE30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBaMHU,
a TAK)KE€ B CUTYalMX, YTPOXKAOIINX 3J0POBBIO U JKU3HU JIFOJEH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, TOTy4aeMble MPU U3YUEHUHN XUMUH, JJIs pEeLIeHUs 3aa4,
CBSI3AHHBIX C OKPYKAlOWIEeW NPUPOJHOW CpEeHoW, IS TOBBIIIEHUS YPOBHS SKOJOTHYECKOU
KYJIbTYpPbI, OCO3HAHHUS ITI00ALHOTO XapakTepa SKOJIOTMUECKUX MpoOsieM U MyTed WX peuieHus
MIOCPEJICTBOM METOJ/IOB XMMHH, SKOJIOTMYECKOTO MBIIJIEHUS, YMEHHUSI PYKOBOJICTBOBAThCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJIEHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeranpeaMeTHBIX pe3y/lbTaTOB BBIAEISAIOT 3HAYMMbIE s (OPMUPOBAHUSA
MHPOBO33pEHUs OOlIeHayYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOoTe3a, GakT, cucrema,
MPOLIECC, PKCIEPUMEHT U JPYroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeaMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUI U3 ATUX MpeaMeTOB GOPMUPOBATH MPEJICTABICHUE O
L[EJIOCTHOW HAay4yHOM KapTHHE MHpa, U yHUBEpcalbHble ydeOHbIe NEHCTBHUS (IMO3HaBaTEIbHbIE,
KOMMYHHMKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (POPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEILHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBusA:

YMEHUSl MCHOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUS IPU OCBOCHUM 3HAHUM:
PacKpbIBATh CMBICT XMMHUYECKUX MOHATHH (BBIIENSTH UX XapaKTepHble MPU3HAKHU, YCTAHABINBATh
B3aMOCBS3b C JPYTMMHU TOHSATHSIMH), MCIIOJIB30BATh MOHATHS Ui OOBACHEHUS OTAEIbHBIX
(akTOB U SBICHUIA, BRIOUPATh OCHOBAHUS U KPUTEPHUHU IS KIaCCU(PUKAIIUU XMUMHUUYECKHUX BEIIECTB
U XMMUYECKUX PEaKIMil, ycTaHaBIMBaTh MPUYMHHO-CIICJICTBEHHBIE CBSI3U MEXIY OOBEKTaMU
W3YYEHHUS, CTPOUTH JIOTMUECKUE PACCYKICHHs (MHIYKTUBHBIC, ACAYyKTHBHBIC, MO aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHNUS;

yYMEHHE MPUMEHATH B Mpoliecce MO3HAHHS MOHATHS (MPEAMETHbIE U METanpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B XHUMHH, MNPeoOpa3oBBIBATH LIMPOKO
MpUMEHSEMbIE B XUMHH MOJICJIbHbIC MPEACTABICHUS — XMUMUYECKUIN 3HAK (CHUMBOJI 3JIEMEHTA),
xuMuueckas ¢opMyna M ypaBHEHHE XHMHUYECKOW peakiuu — TMpU peHIeHHd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIBHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBbIE NMPU3HAKU H3y4aeMbIX OOBEKTOB — XUMHUYECKUX BELIECTB U
XMMHUYECKUX PEaKUUU, BBISIBIATH OOIINE 3aKOHOMEPHOCTH, MPUUYMHHO-CIEACTBEHHbBIE CBSI3H U
IIPOTUBOPEUUS B U3yUAEMBIX MPOLECCAX U SIBICHUSAX.

ba3oBrble ncciienoBare/bCKue 1eHCTBHA:



YMEHHE WCIOJIb30BaTh MMOCTABJICHHBIE BOTPOCHI B KaueCTBE HHCTPYMEHTA IMO3HAHUS, a
TAaK)KE€ B KauyeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKa3bIBAEMbBIX CYXJICHUN;

MpUOOpEeTEeHNE OTbITA TO IUIAHUPOBAHUIO, OPTaHM3AIMM M TPOBEACHHUIO YYCHHUYECKUX
HKCTIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM TPOIIECCca, CaMOCTOSITEIbHO POTHO3UPOBATH €ro
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIIATH OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

YMEHHE BBIOUPATh, AaHATTM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMALIUIO PA3TUIHBIX BUIOB
1 (OpM IMPEICTABIICHHSI, ITOJTy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyIHO-TIOMY/ISIPHAS TUTEpaTypa
XHUMHYECKOTO COJICPIKaHUs, CITPaBOYHBIC ITOCOOMs, pecypchl IHTEepHETa), KpUTHYECKH OIICHUBATH
MPOTUBOPEUYUBYIO H HEJIOCTOBEPHYIO HHPOPMAITHIO;

YMEHHE IPUMEHSTH Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH IMOMUCKE B 0TOOpe MHPOPMAITUU U
COOTBETCTBYIOIINX JJAHHBIX, HEOOXOMMBIX JUTS BBITIOJIHEHUS YICOHBIX U MTO3HABATEIBHBIX 33149
OTIPENIENIEHHOTO THUIA, TPHOOPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYIbTYPOH aKTHBHOTO WCIOJIb30BAHUS PA3THUHBIX
MTOUCKOBBIX CHCTEM, CaMOCTOSTEIFHO BBIOMPATH ONTUMAIBHYIO (OpMy MpeaAcTaBICHUS
nHQOpPMAMA ¥ HWUTFOCTPUPOBATH pellacMble 3aJaud HECIIOKHBIMU CXEMaMH, JIHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HCIOJb30BaTh W aHAIM3UPOBATH B Ipollecce ydeOHOW W WMCCIeNoBaTeIbCKOU
JESITSLHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUICHHOCTH, CETBCKOTO X031 CTBA U TPAHCIIOpTa
Ha COCTOSIHUE OKPYKAIOLIEeW MPUPOTHON CPEIBI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHSI TIPECTABISATh MOJyUYEeHHBIE PE3YAbTaThl M0O3HABATEIBHON JESITEILHOCTU B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOPHOTO OIMBITA, JIAOOPATOPHOM pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

yYMEHHsI yUeOHOT0 COTPYJHMYECTBAa CO CBEPCTHHKAMHM B COBMECTHOI MO3HABATEIbHON U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
IITYPMBI», KOOPJMHALIMS COBMECTHBIX ACHCTBHIL, OMpeeNieHue KPUTEPHEB MO OI[CHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIHO ONPENENATh IeNU JESITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJHUPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
HaubOomee 3 GeKTUBHBIE CITOCOOBI pelIeHHs yIeOHbIX U TO3HABATENIbHBIX 33a4, CAMOCTOSATEIHHO
COCTaBIISATh UM KOPPEKTUPOBATH MPEIOKEHHBIN allTOPUTM JCHCTBHIM MPU BHITIOTHEHUH 33 JaHH
C yu€TOM TMOJIyYeHHUS HOBBIX 3HAaHUM 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIUSX,
OIICHUBATh COOTBETCTBHE MOJIYYEHHOTO PE3ybTaTa 3asBICHHOH 11€7H, YMEHHUE UCIOJIBL30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MMPEJiaraéMble B YCIOBUH 3aJIJaHUH.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mpenMeTHBIX peE3ylIbTATOB 10 OCBOCHHIO OO0S3aTENBHOTO COACPIKAHMUS,
YCTaHOBJICHHOTO JaHHOW QenepanpHOil pabodeld TPOTpaMMOii, BBIIEISIIOT: OCBOCHHBIS



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUS», BHIBI JEATEIFHOCTH MO TOJIYYEHHIO HOBOTO 3HAHUA, €rO

MHTEPIpPETANH, TPE0OPa30BAHHUIO U IPUMEHEHHIO B PA3IMYHBIX YIEOHBIX U HOBBIX CHTYaIUSX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIINXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPOHAs), BAJICHTHOCTb, OTHOCHTEIIbHAs aTOMHAas M MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca, MacCoOBast IOJIsl XUMUYECKOTO IEMEHTA
B COCIUHEHUH, MOJSIPHBIM 00BEM, OKCHUI, KHUCJIOTAa, OCHOBAaHHE, COJIb,
AIEKTPOOTPHUIIATEHHOCTD, CTETIEHh OKUCIICHHS], XUMUYECKast pEaKIus, KJIacCupUKaIus
peaKIyii: peakiuy COSANHEHUS, PEAKIIUK PA3JI0KEHUs, PEaKIIUU 3aMEIICHUS, PEaKIIuu
o0MeHa, PK30- U IHJAOTEPMHUUYECKUE PEAKIINH, TEIIIOBOU 2PPEKT peakiuu, siapo aToma,
AJIEKTPOHHBIM CJIOM aToMa, aToMHas OpOWTa b, paguyCc aroMa, XUMHUYECKas CBS3b,
MOJISIPHAsl M HEMOJIApHAsh KOBAJICHTHAsl CBsI3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi J10J1s BelecTBa (IPOIIEHTHAS KOHIIEHTPAIIHs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHH W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUN;

WCIIOJb30BaTh XUMUYECKYI0 CHMBOJIMKY [UIsl COCTaBJeHUsS (OpPMYT BEUIECTB H
YPABHEHUN XUMUYECKUX PEAKIIUII;

OTIPENIeTIsATh BaJEHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHUSX, CTEMEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNieNIEHHOMY KJIacCy COeAMHEHUH 1o QopmynaM, BHJ XUMHUYECKOW CBS3U
(KoBajieHTHasl U HIOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica Ilepuoamyeckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATH
IMOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HUX
nonoxenus B Ilepmoanueckoil cuCTeME, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHa ABOTa/Ipo;
ONMHCHIBaTh M XapaKTepuzoBaTh TabmuuHyio Gopmy Ilepuoanueckoit cUCTEMbI
XMMHUYECKUX DJIEMEHTOB: DPa3MyaTh MOHATUS «IJaBHas moarpymnmna (A-rpymma)y u
«moboynass mnoxarpynna (b-rpymma)», maneie U GOJbIIME MEPUOMAbI, COOTHOCUTH
o0o3HavYeHusl, KOTOpble UMeroTcsl B Tabnuie «lleproguueckas cucteMa XMMHYECKHX
anemenToB J[. . MennaeneeBa» ¢ YUCIOBBIMH XapakTEPUCTUKAMH CTPOEHUSI aTOMOB
XMMHUYECKUX DJEMEHTOB (COcTaB W 3apsia sapa, o0llee YHuciIO JIIEKTPOHOB U
pacnpeseneHue ux mo EKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMHYECKHUE SJIEMEHTHI, HEOPraHUYeCKHe BEIIeCTBA, XUMHUECKUE
peakiuu (IO YKUCIYy U COCTaBY yYAacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEIMIOBOMY
sbdexry);

XapaKkTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB Pa3IMUHBIX
KJIacCOB, TOATBEpXKJas  ONHUCAHME [pUMEpaMu  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa,
BO3MOKHOCTHU ITPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dIIEMEHTA 1o (popMylie COeMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKOHN PEeaKIUu;



MPUMEHSATh OCHOBHBIEC OTEPAIlMU MBICIIUTEILHON JEATEIBbHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEHNE, CHCTEMATH3AIUIO, KIACCH(UKAIUIO, BHISBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBSI3€H — JJI1 M3Y4YECHUS CBOWCTB BEIIECTB MU XUMHUYECKHX PEAKLHUM,
€CTECTBEHHO-HAyYHbIE METO/IbI IO3HAHUS — HAOIIOJICHUE, U3MEPEHUE, MOJICTUPOBAaHKE,
9KCIIEPUMEHT (PEaIbHBIM U MBICIICHHBIN);

cleloBaTh MpaBWJIaM IIOJIb30BAaHUSA XUMHYECKOM TOCyAol u J1abopaTOpHBIM
00Opy/IOBaHMEM, a TaKXKe IMpaBWIaM OOpAIIECHUS C BEIICCTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH TIO BBITIOTHEHHIO JTJA00PATOPHBIX XUMHUYECKUX OTIBITOB IO MOJTY4ECHUIO U
coOupaHuio Ta3000pa3HBIX BEMECTB (BOAOpPOJa M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JTOJIEN pACTBOPEHHOTO BEIIECTBA, MIJIAHUPOBATH
Y TMPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI 10 PACMO3HABAHHUIO PACTBOPOB IEJOUEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmyc, peHondTanent, METHIOPaHXK U IPYTHUe).

K koHy o0yueHus B 9 kjacce mpeIMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI

oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSATHUN: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJa, UOH, KATUOH, aHUOH, MTPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTENEHb OKUCICHHS, XUMHUYECKas pPEaKIMs, XUMHYEecKas
CBSI3b, TEIIOBOM 3PQEKT peakiuu, MOJb, MOJSIPHBIM 00BEM, PacTBOP, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIMTUYECKas] JUCCOLMAIus, peaklUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMbIE pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEpHOCTh, XUMHYECKas CBA3b
(KoBajieHTHAsi, HMOHHAs, MeETaJuIM4yecKas), KpUCTaJUIMUecKas pemeéTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, TMpeAesbHO JO0MycTUMas
koHueHntpamus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XMMHMYECKUX TOHATUH M NPUMEHSTH 3TH
MOHSATHS MPU OMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCIOJIb30BaTh XMMHMYECKYI0 CHMBOJIUKY JUIsl COCTaBlieHHS (OpMysd BEIIECTB U
YPaBHEHUH XUMUUYECKUX PEAKIIU;

OTIPEIeNIATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSX PA3JIUYHOTO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAcIEHHOMY
KJIacCy COeAMHEHUU Mo ¢GopMyaaMm, BUJ XUMUYECKON CBsI3U (KOBaJCHTHAas, WOHHAS,
MeTajinyeckas) B HEOPraHWYECKUX COCAMHEHMSX, 3apsj HOHA [0 XUMUYECKOU
(dbopmyre, xapakTep cpelbl B BOJAHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbica [lepuogudeckoro 3akona [I. 1. MenzaeneeBa u A€MOHCTPUPOBATH
€ro MOHUMAaHME: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo ¢opmy Ilepuoanueckoit
CHCTEMBbl XMMHYECKHMX 3JEMEHTOB: pa3iuyaTh MOHATHUSA «IJ1aBHas noarpynma (A-
rpynna)» M «mnobouyHas mnoxarpynna (b-rpymma)», manble W GonblIMe MEPUOJBI,
COOTHOCHUTb 0003HAaUYEHUs1, KOTOPbIE UMEIOTCS B IEPHOMUECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTepUCTUKAMHU CTPOCHMS aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB M 3apsi sapa,
oO11ee YMCI0 AIEKTPOHOB U paclpeeseHne UX MO IEKTPOHHBIM CIIOSIM), OOBACHSTD
oOmye 3aKOHOMEPHOCTH B U3MEHEHHMU CBOWCTB 3JE€MEHTOB M HUX COEJUHEHUI B
Ipezienax MajbIX IEPUOJIOB U IVIABHBIX MOATPYII C YIETOM CTPOEHMS UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTHI, HEOPraHMYECKHE BEUIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY W COCTaBYy Y4YacTBYIOIIMX B PEAKLUHU BEIIECTB, MO TEIJIOBOMY
3P dexTy, M0 U3MEHEHHUIO CTETICHEH OKUCIICHHUS] XUMUYECKHUX JIEMEHTOB);
XapakTepu30BaTh (ONMUCHIBATH) OOLIME M cHenu(puYeckue XWMHUYECKUE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, OATBEPIKIasi OMMMCAHUE TIPUMEPAMH MOJIEKYISAPHBIX U
WOHHBIX YPABHCHHI COOTBETCTBYIOIINX XUMUICCKUX PEAKITHIA;

COCTaBJISITh YPABHEHUS DJICKTPOJUTHYECKOM JUCCOUMALIMU KHUCIIOT, IIEI0YEH U COJICH,
MOJIHBIE ¥ COKpAIIEHHBIC YPAaBHEHUS PEaKIMii HOHHOTO OOMEHa, YpaBHEHHS PEaKIUH,
MOJATBEPKAAIONINX CYIIECTBOBAHME TEHETHUECKOW CBS3M MEXAY BEIIECTBAMU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIUH IOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ITHX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUS XUMHYECKUX MPEBPAIICHUN B PA3INIHBIX YCIIOBHSX;

BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO ¥ MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOTO AJIeMEHTa TI0 POopMyJie COSTUHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHUIO XUMUYECKON pEaKIIiH;

coONMOaTh TpaBHWJA TIOJIE30BAHMS XHUMHYECKOW TIOCYHOH ©  J1abopaTOpHBIM
0o0OpyJIOBaHHEM, a TaK)Ke IMpaBHUja OOpaIIeHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMU TIO BBITIOJTHEHHUIO JTAO0PATOPHBIX XUMUYECKUX OTIBITOB TI0 MOJTYYSHHIO U
coOMpaHuIo ra3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIMH, TOATBEP)KIAIOIINE KaUeCTBEHHbIN COCTaB Pa3lUYHBIX BEILIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XIJIOpUA-, Opomua-, noaua-, kapOoHat-, docdar-,
CWIIMKAT-, cyab(haT-, TUIPOKCHI-UOHBI, KATHOHbI aMMOHHS M HOHBI H3yYEHHBIX
METaJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OTEPALlUU MBICIUTENLHON NEATEIbHOCTH — aHalIU3 M CHHTE3,
CpaBHEHME, 0000IIeHNe, CUCTEeMaTU3allhi0, BBIABICHUE MPUUYNHHO-CIIEACTBEHHBIX
CBs3€M — JUI1 M3Y4YEeHHs] CBOMCTB BEIECTB M XUMHMUYECKUX PEaKIUH, €CTECTBEHHO-
Hay4YHbI€ METO/IbI TIO3HAHUS — HAOIIOICHHE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHHUE
8 KIIACC

Ne

HaumenoBanue pa3aeiioB u

KoaunuyecTBo 4acoB

KonTtpoJbHbie

IIpakTH4eckue

DJIeKTpOHHbIe (LN (POBbIE)

n/n TeM NMPOrpamMMblI Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHUYECKON JIEATETbHOCTH https://m.edsoo.ru/7f41837c
YyeJoBeKa
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edso0.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bu6mmoreka [IOK

3.1 XHMUHECKUX d1eMeHToB /1. 1. ! https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue
aToMa
XuMu4decKas CBS3b.
3.2 OKHUCIUTETBLHO- 8 Bubmrotexa LIOK
https://m.edso00.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC PCAKITNN
bu6mmoreka [{OK
Hroro no paseny 15 https://m.edso00.ru/7f41837¢
PesepBHOE BpeMs 3 bubamorera LOK
https://m.edso00.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Konrtpoiabnbie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHS. 8 1 1 bubnuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
51 OO6mrast XxapaKTepUCTHKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
24 aneMmeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHIIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»kaiomas cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HU UEJI0BEKA 3 bubmmorexa [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
8 KUIIACC

KoJumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoapmpie | - Mpakruteckue H3yUYeHus odpa3oBaTejibHbIE
padoTsbI padoThI pecypebi

1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
KM3HU 4yelloBeka. Terna i BemecTna 05.09.2023 | https://m.edsoo.ru/ff0d210c

2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1

3 «IIpaBmiia paboTHl B T1abOpaTOpUu 1 1 bubnuorexa [JOK
pUEMBI 0OpaIIeHHsI C 12.09.2023 | https://m.edsoo.ru/ff0d23dc
J1a00PaTOPHBIM 000PYTOBAHUEM)

4 YucTele BEecTBa U CMECH. 1 bubmuorexa [JOK
CriocoOnI pasneneHus cMmecen 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2 Bu6morexa LIOK

> «Pasnenerne ceMecert (na mpumepe ! 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYHCTKU MTOBAPEHHOM COJIM)»

6 ATOMBI M MOJICKYITBI 1 Eubmrorexa TOK

20.09.2023 | https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE DJIEMEHTBI. 3HAKU 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubanorexa LIOK

27.09.2023 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 bubmorexa LIOK

03.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa

10 BellecTB. XUMudeckas Gopmyia. 1 bubnuoreka [IOK
BaneHTHOCTh aTOMOB XUMHUYECKUX 04.10.2023 | https://m.edsoo.ru/ff0d2eae
JJIIEMEHTOB



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
https://m.edsoo.ru/ff0d2eae

OrtHOCcHUTEIbHAd aTOMHAs Macca.

11 OTtHocuTenbHast MOJIEKYIsIpHAs bubmorexa LIOK
10.10.2023 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
2JIEMEHTA B COEIMHEHUU 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 KommuecTBo BemecTBa. Moib. bub6mmoreka [{OK
MomnsipHast Mmacca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKHE SIBIICHUSI. bubmmoreka [{OK
XuUMHUYecKasi peaxius 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnnorexa [JOK
XUMUYECKUX PEaKITuit 24.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKkoH COXpaHEHUs MaCChI BEIIECTB. bubnuorexa [JOK
XUMUYECKUE YPABHEHHUSI 25.10.2023 | https://m.edsoo.ru/ff0d3b88
| e o o B 10K
t P . 07.11.2023 | https://m.edsoo.ru/ff0d5708
XMUMHUYECKUX peaKInii
18 | peaciu (Cooument, pasmoxes Bu6orerca LIOK
peail ¢ s ’ 08.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JI — Yu&HBIii-
19 9H HKH(;);;EOI;IZEOBO(;O%"I E;IIJEI;H Eubmrorexa TOK
1 AHCT: - 14.11.2023 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3allus 3HaHUH
20 KontponpHas padorta Nel o teme bubnuoreka [JOK
«BemecTBa 1 XUMUYECKUE PEAKITHI» 15.11.2023 | https://m.edsoo.ru/ff0d4290
n | e ron Coomm B LOK
AYXa. poA 21.11.2023 | https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
®u3nuecKknue 1 XMuMHUUYECKHE
29 CBOMCTBa KUCIIOpOAa (peaKIuu bubnuoreka [JOK
okucienus, ropenue). [lousarue 06 22.11.2023 | https://m.edsoo.ru/ff0d4614

OKCHJax



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
https://m.edsoo.ru/ff0d4614

Cnoco0bl OJTy4eHuUs KUCI0poa B

bubmuoreka [JOK

23 11abopaTOpHH U NPOMBIIILICHHOCTH. 28.11.2023 | https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucnopoaa
TennoBoit 3¢ ekt XuMIIecKoit
24 peaKuuu, MOHITHE O bu6mmoreka [{OK
TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- 29.11.2023 | https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYCCKUX PEAKITUSIX
T .
25 | Sarpmenaing sousunte, enoesGet s Bugmorexa LIOK
P yxa, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAICHUS
II 0
| Mot o o B 10K
1 P . 06.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBONUCTBY»
27 Bonmopox — anemeHT u nmpoctoe bubnuoreka [IOK
BemecTBo. Haxosxienue B mpupoie 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 | cootiorma sonopenn. Tiamiemee Bumorexa L1OK
fopona. 1ip 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
BOJIOPOJIA
29 ITonsiTre 0 KHUCIIOTaX U COMSAX Bubmaorexa LIOK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl Mmosry4eHust BOJA0Opoaa B bubnuoreka [JOK
naboparopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
31| lanyiomte n sobupaine soxaon BuGmorexa LIOK
Y1 . p AOpoZa, 26.12.2023 | https://m.edsoo.ru/ff0d4f42
W3YYEHHUE ero CBOMCTB
30 MouspHbiii 00BEM ra3oB. 3aKoH bubnnoreka [JOK
ABoraapo 27.12.2023 | https://m.edsoo.ru/ff0d542e
33 | momecrmn raum 26 v mscermonty BuGnorexa 11OK
09.01.2024 | https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BELIECTBA WIIH 00BbEMY



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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https://m.edsoo.ru/ff0d55a0

Beruucinenus 006EMOB ra3oB 0o

34 YpaBHEHUIO PEaKIIMK Ha OCHOBE buGmiorexa LIOK
. . 10.01.2024 | https://m.edsoo.ru/ff0d5708

3aKOHA 00BEMHBIX OTHOIIICHUH ra30B

35 DOU3NYECKUEe U XUMUYECKHE bubmmoreka [{OK
CBOMCTBA BOJIbl 16.01.2024 | https://m.edsoo.ru/ff0d587a

36 CocrtaB ocHoBanuil. [lonsTe 06 bubnuorexa [JOK
WHIUKATOPaX 17.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 Haceiiennbie 1 HEHACHIIIICHHBIS bubmmoreka [{OK
pacTBOpbl. MaccoBas J10Jis BeIleCTBa 23.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTnueckas padota Ne 5 o Teme

38 «IIpurotoBneHue pacTBOPOB ¢ bubnuorexa [JOK
oTpeneEHHO MacCOBOM JI0JIeH 24.01.2024 | https://m.edsoo.ru/ffod5eba
PacTBOPEHHOTO BEIIECTBA»

39 KontponbHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Bona» 30.01.2024 | https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa 31.01.2024 | https://m.edsoo.ru/ff0d664e

q | Mo n e cotes BuGorra LOK

’ 06.02.2024 | https://m.edsoo.ru/ff0d664e

aM(bOTEepHBIX OKCHJIOB

42 OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6mmoreka [JOK
HOMEHKJIaTypa 07.02.2024 | https://m.edsoo.ru/ff0d67ca

43 [TonyyeHue u XUMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU 13.02.2024 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
HOMEHKJIaTypa 14.02.2024 | https://m.edsoo.ru/ffOdfee2

45 [Tonyuenune u XuMHU4eCKHEe CBOWCTBA bubnuoreka [IOK
KHCJIOT 27.02.2024 | https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d5708
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Conu (cpennue): HOMEHKIATypa,

bubmuoreka [JOK

46 CHOSOGH TOLYACHI, XHMHIHCCKHC 28.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[Ipaktudeckas padora Ne 6. Pemenue
47 JKCIIEpUMEHTANIBHBIX 3a/a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX 05.03.2024 |  https://m.edsoo.ru/00ad9b7c
COCJTMHEHUIN»
r
48 | xmaccavm eoprammiceny BuGorexa LIOK
coP 06.03.2024 |  https://m.edsoo.ru/00ad9a50
COCTMHEHU N
49 O06o01eHre U cucTeMaTu3arus bubnuoreka [JOK
3HAHUH 12.03.2024 | https://m.edsoo.ru/00ad9ch2
KonTtponsHas padota Ne3 o teme
50 "O:J-III(I))BEZI}; IjHI;CCI);F HeOpFZHP;FIIé\/:)KHX bubmrorexa [JOK
o 13.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHEHU N
IT
SL | smmmcckon srewenton, Homme o Bu6orerca LIOK
) 19.03.2024 | https://m.edsoo.ru/00ad9ffa
Trpynmnax CXOJHBIX JJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuoanueckas cucrema bubnuoreka [JOK
XUMHUYECKUX AnemMeHToB /. U. 20.03.2024 | https://m.edsoo.ru/00ada52c
Meunpeneena
53 [Tepuoapl, Tpynmbl, TOATPYIIIHI Enbmorexa TOK
’ ’ 26.03.2024 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoCcTaB aTOMHBIX bubnunoreka [JOK
siaep. M3oTorbl 27.03.2024 | https://m.edsoo.ru/00ada342
0
S5 arowon newenton Mepmomecroi uGorera LIOK
PHOA 02.04.2024 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHnaeneeBa
56 XapaKkTepuCTUKa XUMHUYECKOTO bubnuoreka [IOK
3JIEMEHTA MO €T0 MOJOKEHUIO B 03.04.2024 | https://m.edsoo.ru/00ada824
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IIepnoaunueckoii cucreme /I, 1.
MeneneeBa

3nauenue Ilepuoanueckoro 3akoHa
JUISl pa3BUTHSI HAYKU U NTPAKTUKH. [I.

bubmmoreka [{OK

> W. MennieneeB — y4é€Hblii, negaror u . 16.04.2024 | https://m.edsoo.ru/00ada96e
IpaXIaHUH
58 DNEeKTPOOTPUIIATEIEHOCTH ATOMOB 1 bubnuorexa [JOK
XUMHAYECKUX DJIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 | Mosmas xumureCKas CBATE . 23.04.2024 Efffsﬂffﬁfeeéif o/00acac34
60 KoBanenTHas nossipHas XuMu4ecKas 1 bubnuoreka [IOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenossipHas 1 bubnuoreka [IOK
XUMHUYECKas CBI3b 30.04.2024 | https://m.edsoo.ru/00adaab9
bubmnoreka IJOK
62 Crenens okuCeHHA 1 07.05.2024 | https:// m.edsoé.I ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bubmuorexa [JOK
peakuuu 08.05.2024 | https://m.edsoo.ru/00adb076
64 OKHUCIIMTEIN U BOCCTAHOBUTEIN 1 bubmorexa LJOK
14.05.2024 | https://m.edsoo.ru/00adb076
5 | cCrpuomme s Xomascomn | BuGorexa LIOK
CBA3by 15.05.2024 | https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O0o01IEHNE U 1 bubnuoreka [IOK
CUCTEMATHU3aIUA 3SHAHUHI 21.05.2024 | https://m.edsoo.ru/00adb33c
67 PezepHblit ypok. O0o01IeHNE U 1 bubnuoreka [IOK
CUCTEMATHU3aIUA 3SHAHUHI 22.05.2024 | https://m.edsoo.ru/00ad9ch?2
68 PezepBHblit ypok. O00O1IEHNE U 1 bubnuoreka [IOK
CHCTeMaTH3aIlus 3HaHUH 23.05.2024 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME
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9 KUIACC

KoauuecTBo 4acoB DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoapmpie | - Mpakruteckue H3y4YeHHUSs odpa3oBaTejibHbIE
padoTsbI padoThI pecypebi
[Iepnoanyeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMUYECKUX dieMeHToB JI. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU BuGmorexa LIOK

2 CBOMCTB XHMITICCKIX SJEMEHTOR . 06.09.2023 | https://m.edsoo.ru/00adb6h6
TIEPBBIX TPEX MEPHOJIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHMYECKUX BEIEeCTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 13.09.2023 | https://m.edsoo.ru/00adbac6
KonTtponpHas padota Nel o teme

5 «[loBTOpEHuUe U yrioyonenue 1 1
3HaHUH OCHOBHBIX Pa3/iesioB Kypca 19.09.2023
8 Kacca»

Knaccudukanus XuMu4ecKkux BuGmoreka LIOK

6 DCAIIH 1O PasHHbIM ! 20.09.2023 | https://m.edsoo.ru/00adbcb0
MpU3HAKaM
[ToHsiTHE O CKOPOCTH XUMHUYECKOM BuGmorexa LIOK

! peaiui. [IoHATHE 0 roMOreHHEIX 1 26.09.2023 | https://m.edsoo.ru/00adbe9a
Y TeTePOreHHBIX PEaKIUIX
[ToHsiTHE O XUMUYECKOM
paBHOBecuU. DaKTOPBI, BIUSAIONINE BuGmorexa LIOK

8 Ha CKOPOCTD XHMHICCKOU PEaKtit ! 27.09.2023 | https://m.edsoo.ru/00adc28c
Y TIOJIO’KEHHE XUMUYECKOTO
paBHOBECHS
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OKHUCIINUTEIBLHO-

bubmuoreka [JOK

9 BOCCTAHOBUTEJIbHBIE PEAKIIUU 03.10.2023 | https://m.edsoo.ru/00adcade
T <
o | e Sumorea 10K
! [HALH. 04.10.2023 | https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHs peaKkui bubmnorexa [JOK
10.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUU B CBETE MPEIACTABICHUI bubnuorexa [JOK
00 2JIEKTPOJIUTUYECKON 11.10.2023 | https://m.edsoo.ru/00add5d8
IIUCCOLIHAIINT
| maree ot e B 10K
el N 17.10.2023 | https://m.edsoo.ru/00add8b?2
AIEKTPOJUTUUECKON JUCCOIHAITIT
14 [TonsaTue o runmponuse comnei bubumorexa LIOK
18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o00meHe 1 CHCTEMAaTH3aIHS bubmuorexa [JOK
3HAHUM 24.10.2023 | https://m.edsoo.ru/00addd12
I1 3] Ne 1.
16 «lgealflz;l{jleecgzznpe?)I/IOI\ISHT;JIBHHX bubnorexa LIOK
25.10.2023 | https://m.edsoo.ru/00addbfa
3a/1a9»
KontponpHas padota Ne2 mo teme
17 «INEKTPOIUTHYECKAS bubnuoreka [JOK
Jucconranusa. XuMHU4ecKue 07.11.2023 | https://m.edsoo.ru/00addecO
pEeaKIMK B PaCTBOPAX»
§)
18 roanlg)l::H)(()?sp?((;prHT;:Ii:;ae CBOMCTBA Eubmorexa TOK
) 08.11.2023 | https://m.edsoo.ru/00addfe2
Ha IpuMepe Xjopa
X .
o | Maomesompon Comur s B LOK
’ ’ 14.11.2023 | https://m.edsoo.ru/00ade104

IIPUMCHCHUC
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[Ipaktuyeckas padora Ne 2 o reme

20 «[lomyuenne consTHON KUCIOTHI bubmorexa LIOK
N ’ 15.11.2023 | https://m.edsoo.ru/00ade348

n3y4yeHue e€¢ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM Bu6morexa LIOK

21 XUMITHCCIHX PCARIUH, CCITH O 21.11.2023 | https://m.edsoo.ru/00ade488
W3 PEeareHTOB JaH B H30BITKE

29 OO6mrast xapaKTepUCTUKA DJIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl 22.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIU(pUKALIUN

23 cepnl. HaxoxneHue cepol 1 e€ bubnuoreka [JOK
COCIMHEHUH B TIPUPOJIE. 28.11.2023 | https://m.edsoo.ru/00ade64a
XHWMHUYECKUE CBOMCTBA CEPBI
CepoBo10pO1, CTPOCHHE, Butmotexa LIOK

24 (1)1/1331 AICCKHE 1 XHMHIHCCKHE 29.11.2023 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepbl. CepHas KUCIIOTA, Butmotexa LIOK

25 (1)1/131/1 FCCKHE H XIMIICCKHE 05.12.2023 | https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PeaKIInH, JIeKaIIHUe B
OCHOBE IIPOMBIIIJICHHOTO criocoba

26 MOJIY4YECHHS] CEPHOM KUCIIOTBHI. bubnunoreka [JOK
XHUMHYECKOE 3arps3HEHUE 06.12.2023 | https://m.edsoo.ru/00adec8a
OKpY’Karollen cpeibl
COEJIMHEHUSIMHU CepBI

27 Brruucinenue maccoBoii 101 bubnuoreka [JOK
BBIXOJIa ITPOJAYKTA PEAKLIMU 12.12.2023 | https://m.edsoo.ru/00adec8a
OO1ast XapakTepUCTUKA SIIEMEHTOB
VA- LA

28 acanZ)ycHTm;HeH?;f: ;3 IpUpoJIe bubmiorexa [IOK
Pacnpoctp PHPOE, 13.12.2023 | https://m.edsoo.ru/00adeea6

(buznuecKkrue u XuMU4eCcKHe
CBOICTBa
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AmMHak, ero pu3nvecKue u

bubmuoreka [JOK

29 XHUMHYECKHUE CBOMCTBA, MOJyICHUE 19.12.2023 | https://m.edsoo.ru/00adf004
Y IPAMEHCHUE
IT 0
0 dlonyuenme anmmasa, wyentie Bu6miorera LIOK
i gtk 20.12.2023 | https://m.edsoo.ru/00adf180
€ro CBOMCTBY»
31 A3oTHas KucnoTa, e€ pusndeckue bubnuorexa [JOK
Y XMMUYECKHUE CBOWCTBA 26.12.2023 | https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
p | S sme BuGorsa 101
YROOP ) . 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COCJTMHEHUSIMH a30Ta
®docdop. Oxcua pocdopa (V) u
33 tdhocdhopnas kucnora, puznyeckue bubmuorexa [JOK
1 XUMHYECKHE CBOMCTBA, 09.01.2024 | https://m.edsoo.ru/00adf68a
MOJIy4YeHUE
Hcnonws3oBanue docdaToB B
34 Ka4yeCTBE MUHEPAJIbHbBIX bubnuoreka [IOK
ynoopeHuil. 3arpsa3HeHue 10.01.2024 | https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
| o e e 10K
PHPOS, 9 16.01.2024 | https://m.edsoo.ru/00adfd9c
XMMHYECKUE CBOMCTBA
Oxcuppl yriaepoaa, ux pusndeckue
3% | Drorormecke npodaes u6orera LIOK
P ’ 17.01.2024 | https://m.edsoo.ru/0O0adfebe
CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(V)
37 VYrosbHas KUCHOTA U €€ CONn bubmiorexa [IOK
23.01.2024 | https://m.edsoo.ru/00ae006c
38 IIpaktuyeckas padora Ne 4 o reme bubnuorexa [IOK
"[lonydeHune yrieKucioro rasa. 24.01.2024 | https://m.edsoo.ru/00ae027e
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KauectBennas peakuus Ha
KapOoHaT-UOH"

[lepBoHauanbHbIEC TOHATHSA 00

39 OpPraHMYECKUX BEIIECTBAX KaK O Bubmaoreka LJOK
30.01.2024 | https://m.edsoo.ru/00ae054¢
COCIIMHEHUSX YIIIepoia
40 Kpemnuuii u ero coenunenus bubnmorexa LIOK
31.01.2024 | https://m.edsoo.ru/00ae080a
[IpakTnueckas pabora Ne 5.

a1 Pemrenne skcnepuMeHTAIBHBIX bubnnorexa [JOK
3a7a4 o teMe «BaxHeimme 06.02.2024 | https://m.edsoo.ru/00ae0bf2
HEMCTAJIBI U UX COCAUHCHU S
K 0

42 <<§:>T<€{(;J;II;JII{:IZ Eii‘;ﬁ’i l;IIOH:(eMe bubmmorexa LLOK

07.02.2024 | https://m.edsoo.ru/00ae0el8
COCIUHCHUS
OO011as XxapakTepucTuKa
XAUMHAYECKUX DJIEMEHTOB —

43 METaJIJI0B. MeTajndecKkasi CBsI3b U bubmuorexa [JOK
METaJUIMYECKasl KPUCTAJUINYECKAst 13.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METAILIOB

p . A 14.02.2024 | https://m.edso0.ru/00ae1156
HaIpsDKEHUH METaJlIOB
O61ue crnocoObl MOTy4YeHUS
) .B
g | e o B Bunonsa LOK
yp N 27.02.2024 | https://m.edsoo.ru/00ael156
peaKIuii, €ClIM OJIMH U3 PEarcHTOB
COJICPXKHUT IPUMECH
46 TToHaTHE O KOPPO3UU METAILIOB Bubmzorexa LIOK
PP 28.02.2024 | https://m.edso0.ru/00ael278
bu6mmoreka [JOK
at [Henoumere MeTanbl 05.03.2024 | https://m.edsoo.ru/00ael4b?2
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Oxcupl U TUIPOKCUIBI HATPUSL U

bubmuoreka [JOK

48 KaJust 06.03.2024 | https://m.edsoo.ru/00ael4b2
49 [Ieno4yHO3EMENBHBIE METAILIIBI — bubnuorexa [JOK
KaJIbIIUA ¥ MarHui 12.03.2024 | https://m.edsoo.ru/00ael5e8
50 Bakueiiue coenuHeHNs KLU bubumorexa LIOK
13.03.2024 | https://m.edsoo.ru/00ael5e8
51 O06o001Ienre U cucTeMaTH3aus
3HAHHHI 19.03.2024
52 JKEcTKOCTh BOJBI M CITOCOOBI €& bubmmoreka [{OK
YCTpaHEHHS 20.03.2024 | https://m.edsoo.ru/00ae1886
IIpaxtueckas padota Ne 6 mo Teme
53 ")IlzéCTKOCTI) BO)P;I)I U METOMBI €€ bubumorexa LIOK
" 26.03.2024 | https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6moreka [IOK
54 Amommimi 27.03.2024 | https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMICTBA OKCHIA U bubnuoreka [IOK
THJIPOKCHIA 02.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 03.04.2024 | https://m.edsoo.ru/00aeld86
57 OKcupl, THAPOKCUABI U COTTU bubnuoreka [JOK
xenesa (1) u xemnesa (111) 16.04.2024 | https://m.edsoo.ru/00ae35e6
58 O0o001Ienre ¥ cucTeEMAaTU3aIs
3HAHUH 17.04.2024
[IpakTuueckas paborta Ne 7.
59 Pemenne skcriepuMeHTaIbHBIX bubnnoreka [JOK
3a7a4 no teMe «BaxHeHIne 23.04.2024 | https://m.edsoo.ru/00ae3de8
METaJIBl U UX COCOUHCHHUSI
Brruncnenus no ypaBHeHUSIM
60 XUMUYECKUX PEAKIUHI, €CIIU OJINH bu6mmoreka [JOK
W3 pEareHToB J1aH B U30BITKE UITU 24.04.2024 | https://m.edsoo.ru/00ael1750

COHACPKUT NPUMCCH. Brrunciaenus
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MAacCOBOM JIOJIM BBIXOJIA IIPOYKTA
peakuuu

O0001IEHUE U CUCTEMATU3ALIUS

61 sHaRwii . 30.04.2024
KonTtponsHas padota Ne4 mo teme

62 ;((])3621;1;1};66:1;1{1;1;? METaJUIbl U UX 1 07.05.2024

63 BemectBa u maTepuansl B 1 bubnuoreka [JOK
MTOBCEIHEBHOM JKM3HU YEIOBEKA 08.05.2024 | https://m.edsoo.ru/00ae3f50

64 XUMHYECKOE 3arpsi3HeHNE 1 bubnnorexa [JOK
OKpY’Karollel cpeJibl 14.05.2024 | https://m.edsoo.ru/00ae4270

65 Ponpe xumuu B perreHnn 1 bubnuoreka [IOK
9KOJIOTMYECKUX MPoOIIeM 15.05.2024 | https://m.edsoo.ru/00ae4270

66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CUCTeMaTH3aIlus 3HaHUH 21.05.2024 | https://m.edsoo.ru/00ae0d0a

67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
CHUCTEMAaTH3aIsA 3HAHUHI 22.05.2024 | https://m.edsoo.ru/00adb33c

68 PesepBubIit ypok. O600meHre u 1 bubnuoreka [IOK
CHUCTEMAaTH3aIsA 3HAHUHI 28.05.2024 | https://m.edso0.ru/00ad9ch?2
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