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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuu Ha ypOBHE OCHOBHOI'O OOLIEr0 00pa30BaHUs COCTABJIEHA Ha OCHOBE TPEOOBAaHUM K PE3yJIbTaTaM
OCBOCHHSI OCHOBHOUW 00pa3oBaTeIbHON MPOTPaMMBI OCHOBHOTO 0011IeTo oOpa3oBanus, npeactaBieHHbX B PI'OC 00O, a
TaK)Ke Ha OCHOBE (hesiepanbHOM paboueli mporpaMMbl BOCIIUTAHUS U C yYETOM KOHIETIIIMU IPENOIaBaHNs yYEOHOT O IPeAMETa
«XuMus» B 00pazoBaTeNbHbIX opranu3anusx Poccuiickoit @eneparui.

[Iporpamma mo XuUMUM Ja€T NOPEACTAaBICHHWE O LENsAX, OOLIEel CTparerud OOy4YeHHs, BOCIUTAHUS W Pa3BUTHUSA
oOy4JaronIuxcs CpeiICTBAMHU y4eOHOT0O MPEAMETA, YCTaHABIUBAET 0043aTEIbHOE IPEIMETHOE COAEPKaHNE, TPEAYCMATPUBAET
pacupenesneHue ero Io KiaccaM M CTPYKTYpUPOBaHHME IO pasfenamM M TeMaM IporpamMMmbl IO XMMHH, ONPEIEISIET
KOJIMYECTBEHHBIE U KAUECTBEHHBIE XapAKTEPUCTUKU COAECP/KAHUS, PEKOMEHIYEMYIO ITOCIIEI0BATEIbHOCTh U3YUEHUS XUMUH C
y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4YeOHOTro MpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
oOy4Jaronuxcsi, OnpenessieT BO3MOXHOCTH MpeAMeTa s pealu3aluud TpeOOBaHUM K PE3yslbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNpbHOI MPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHMsl, a TakKe TPeOOBaHUN K pPe3ysIbTaTaM 00y4YeHUs
XVUMHH Ha YPOBHE LIeJel U3yYeHHs IpeIMeTa U OCHOBHBIX BUAOB Y4€OHO-TI03HABATEILHON JIEATEIBHOCTH 00YUaIOLIErocs 1o
OCBOEHUIO y4EOHOIO COJIEPIKaHNU.

3HaHUE XUMHUHU CIYKUT OCHOBOM i1 (OpMHUPOBAHUS MHPOBO33PEHUS OOYYAIOMIETrOocs, €ro MpeACTaBICHUN O
MaTepuaibHOM €IMHCTBE MHpPA, BAKHYIO POJb UIPAOT (POpMUpYEMbIE XUMHUEH MPEACTABICHUS O B3aMMOIPEBPAILICHUSX
SHEPruu U 00 HBOJIIOIUHU BEUIECTB B IPUPOJIE, O MYTAX PELICHUS INI00aNbHBIX NPOOJIEM YCTOMUYUBOTO PA3BUTHS YETOBEYECTBA
— CBIPEBOM, PHEPTETUUECKOM, MUIIEBON M IKOJOTUYECKON 0€30IMacCHOCTH, TIPOOJIEM 31paBOOXPAHEHUS.

N3yuyeHnue xumuu:

CIIOCOOCTBYET peain3alii BO3MOKHOCTEH JUIsl caMOpa3BUTHA U (POPMHUPOBAHMS KyJIbTYPhl JIMYHOCTH, €€ 0OIIeld H
(YHKIHMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B POPMUPOBAHUE MBIIIUIEHUS U TBOPUYECKHUX CIIOCOOHOCTEN 00yJarouxcsi, HABBIKOB UX CAMOCTOSITEIbHOM
y4eOHOM AESITENbHOCTH, SKCIIEPUMEHTANIBHBIX U UCCIIEIOBATEIbCKUX YMEHUHM, HEOOXOJUMBIX KaK B MOBCEIHEBHOM JKU3HU, TaK
U B Ipo¢eCCUOHATBHON AESITeTbHOCTH;



3HAKOMUT CO CHENU(UKON HAYyIHOTO MBIIIUICHUS, 3aKJIaIbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIsAa HA €UHCTBO MPUPOJIBI U
YeJI0BEKa, SABJISETCS OTBETCTBEHHBIM 3TAroM B JOPMUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YyYaroIIuXCs;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K MPUPOJIE, K YETIOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTHYECKOE 00pa30BaHUE 00yUYarOIIUXCS.

JlaHHble HampaBiieHUsI B 00YYEHUU XMUMHUHM O00ECIEUMBAIOTCS CIEM(PUKON collepKaHusl Y4eOHOTo MpeaMeTa, KOTOPHIM
SIBJISICTCS TI€TarOTUYECKU aalITUPOBAHHBIM OTPAXKCHUEM 0a30BOM HAYKH XMMHH HA ONPEACIEHHOM JTare €€ pa3BUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHUS OPUEHTUPOBAH HA OCBOCHHE OOYYAIOIIUMHCS CHCTEMBI
MEPBOHAYANIbHBIX TOHSITUH XHUMHH, OCHOB HEOPraHMYECKOM XHMHUU M HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATHM
OPTraHUYECKON XUMHUH.

CtpykTypa cojiepKaHUsi MPOTpaMMbl MO XMUMHUHU CPOpPMUpOBaHA HAa OCHOBE CHCTEMHOIrO MOAXO0/Ja K €€ H3YyYEHHIO.
ConepxaHue CKIaIbIBACTCS U3 CUCTEMBI MOHITUI O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMHYECKON
peakiuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPTaHM30BaHbI MO MPUHIUITY MOCJIEIOBATEIIBHOTO Pa3BUTHSI 3HAHWW HA OCHOBE
TEOPETUYECKUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISPHOT'O YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YYEHHS O CTPOEHUH aTOMa U XUMUYECKOU CBA3H;

— IIpeACTaBICHUM 00 JIEKTPOTUTUYECKON TUCCOLUAIINY BEIIECTB B paCTBOPAX.

TeopeTndeckue 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKU MOTYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, pa3BUBAIOTCS
MOCJIEIOBATEILHO OT OJTHOTO YPOBHS K APYrOMY, BBITIONHSS (PYHKITUU OOBSICHEHUS! U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEN MPAKTUUECKOTO MPUMEHEHUS U MTOTYUYEHHS U3y4aeMbIX BELIECTB.

OcBoeHHMEe MporpaMMbl MO XUMHH CHOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O XHWMHYECKOW COCTaBJISIOIICH
Hay4YHOM KapTHUHBI MUpa B JIOTUKE €€ CHUCTEMHON MPUPObI, IICHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHUS B Hayke. M3yueHue XUMHUM MPOUCXOAUT C MPUBJICYCHUEM 3HAHUM M3 paHEe M3YUYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mmupy», «buonorus. 5—7 kimaccb» U «Du3uka. 7 Kiacey.

[Ipy M3ydYeHUM XUMUU MPOUCXOIUT (HOPMUPOBAHUE 3HAHUM OCHOB XMMHYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOIO
€CTECTBO3HAHMUSI, TPAKTUUYECKOHN JIEITEIIbHOCTH YEeJIOBEKa U KaK OJIHOTO W3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3ajaya



y4e0HOTO TpeIMETa COCTOUT B (DOPMUPOBAHUH CUCTEMBI XUMUYECKUX 3HAHUN — BAKHEHIIHMX (PAaKTOB, MOHATHIA, 3aKOHOB U
TEOPETHUECKUX TOJIOKEHUHN, MOCTYIMHBIX O0OOIIEHUN MHUPOBO33PEHUYECKOTO XapaKTepa, sI3bIka HAayKW, B MPHOOIMICHUH K
HAy4YHBIM METO/IaM MO3HAHUS MPU U3YyUEHUH BEIIECTB U XUMUUYECKHUX peakinii, B GOpMHUPOBAHUHU U PA3BUTUH MTO3HABATEIbHBIX
YMEHUN M HX NPUMEHEHUU B y4eOHO-TIO3HABATEIBHOW W y4eOHO-MCCIIENOBATENbCKON NEATeIbHOCTH, OCBOCHUU MpaBUII
0e30macHOro 0OpaIleHUs C BEIIECTBAMH B IIOBCETHEBHOM JKU3HH.

[Ipu n3ydeHnn XuMUM Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30BaHMs BaXHOE 3HAUCHHE MPUOOPEITN TaKUe TSN, KaK:

— (QopMupoBaHUE HHTEIUICKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa3oBaHUIO, COTPYAHUYECTBY,
CaMOCTOSATENIbHOMY MPUHATHIO PEIICHUH, CTIOCOOHON ajanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HH;

— HaIpaBJICHHOCTh O0YYEHUs HAa CUCTEMAaTHYECKOE MPUOOIIEeHHE 00YJaIomuXCsi K CaMOCTOATENIbHON MO3HABATEIHLHOM
NeSATETPHOCTH, HAYIHBIM METO/IaM MTO3HAHHS, (POPMHUPYIOIIIMM MOTHBAITUIO U Pa3BUTHE CITOCOOHOCTEHN K XHMMUH;

— o0ecreueHne yCIIOBHM, CIOCOOCTBYIOIMIUX MPHUOOPETEHUIO OOYYAIOIIMMUCS OIbITa Pa3HOOOpa3HOW AESTEIbHOCTH,
MO3HAHUS W CAMOIIO3HAHMSI, KJIIFOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUM), UMEIOIIUX YHUBEPCAIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JCSTEIBHOCTH;

— (popMupoBaHue o01Iel PYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHOM IPAaMOTHOCTH, B TOM YUCJIE YMEHUN OOBSICHATH U
OILICHUBATH SIBJICHUSI OKPYKAIOIIET0 MUPA, UCTIONB3Ys 3HAHUS U OIBIT, TTOJIYYCHHBIC TTPU U3yUYECHUU XUMUU, IPUMEHSITh UX TPU
perieHny mpooJieM B TOBCETHEBHOM KU3HU U TPYIOBOU JIEATEILHOCTH;

— (dopMHupOBaHKHE Y OOYJArOMIUXCS TYMAaHUCTHYECKHX OTHOIICHWUW, MMOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWUH IS
BBIPAOOTKM SKOJIOTUYECKU 1E€TIECO00Pa3HOTO TOBEACHHUS B OBITY M TPYAOBOW JEATEIHHOCTH B IIEJNSAX COXPAHEHHUS CBOETO
310pOBbS U OKPY’KAIOLIEN TPUPOIHOMN CPEBI;

— pa3BUTHE MOTUBALMU K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO M CaMOBOCIMTAaHHWIO Ha OCHOBE YCBOEHUS
00111e4YeI0BEUECKHX IIEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPOQIIIS U HATIPABICHHOCTH JATbHEHIIIET0 00yUeHuUs.

OO611ee 4nClIo YacoB, OTBEIEHHBIX JJI1 U3YUYEHUs] XUMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, cocTasiser 136
JacoB: B 8 kiacce — 68 yacoB (2 yaca B Henenmo), B 9 kiacce — 68 yacoB (2 yaca B HeIeIIO).



COIAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYa/IbHBIC XUMHYECKHE TOHATHSA

[Ipenmer xumun. Posib XuMuM B KU3HU 4elIOBeKa. XMMUSA B CUCTEME HayK. Tena u BemecTBa. OU3NYECKUE CBOMCTBA
BEILECTB. ArperaTHoe cocTositHue BenlecTB. [loHATHE 0 MeTOaxX MO3HAHMS B XUMUU. YucThble BemecTBa U cmecu. CrocoOsl
pa3aeIeHUs] CMECEH.

ATOMBI 1 MOJIEKYJIBI. XMUMHUYECKUE 3JIEMEHThl. CUMBOJIBI XMMUYECKUX 2JEMEHTOB. [IpoCThIe M CIIOXHBIE BEIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuueckass (opmysa. BameHTHOCTP aTOMOB XHMMHUYECKHX 3JEMEHTOB. 3aKOH TMOCTOSHCTBA COCTaBa BEIIECTB.
OtHocutenpHass atomHasg wmacca. OTHOcHTENbHAs MOJEKyJIspHas macca. MaccoBass J0Ji1 XHMHYECKOTO DJEMEHTa B
COCIMHEHUM.

KomnyectBo BemectBa. Monbs. MossipHasgs mMacca. B3auMOCBSI3b KOJIMYECTBA, MACCHI U YUCJA CTPYKTYPHBIX E€IUHMI]
BenlecTBa. Pacuérsl o opmynaM XMMHUYECKHX COETUHEHUI.

OuU3NYECKHE W XMUMHUYECKHE SBJICHUSA. XUMHUYECKas pPeakuuss W €€ NPU3HAKWA. 3aKOH COXPAHEHHs MAcChl BEILECTB.
Xumunyeckue ypapHeHus. Knaccudukanus XuMHUUECKUX peakiuuil (COeAMHEHNs, pa3lIoKeHUs, 3aMelIeHNsI, 0OOMEHa).

Xumuueckuit IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYJI0H, IpaBuiIamMu paboThl B JJabopaTopuu M mpuémMamMu 0OpaleHus ¢ J1abopaTopHbIM
00opy10BaHUEM, U3YUYEHHE U ONTMCaHne (PU3NUECKUX CBOMCTB 00pa3IioB HEOPraHUUECKUX BEIIECTB, HAOII0IeHHE (PU3MUESCKUX
(nyaBeHUE BOCKa, TasTHUE JIbJA, pACTUPAHKE caxapa B CTYIKE, KUTIEHUE U KOHJEHCAIUs BOIbl) U XUMUYECKUX (TOPEHUE CBEYH,
MPOKaJIMBaHUE MEIHOM IMPOBOJIOKH, B3aUMOJECHCTBHUE MEJAa C KHUCIOTOW) SIBIEHUM, HAOMIOJEHUE U ONKUCAHHE NPHU3HAKOB
NPOTEKaHUsI XUMHUUECKHUX PEaKINil (pa3oKeHue caxapa, B3auMOJICHCTBUE CEPHOI KUCIOTHI C XJIOPHUIAOM Oapusi, pa3iokeHue
runapokcuaa menu (1) mpu HarpeBanum, B3ammojeiicTBHe kene3a ¢ pactBopoMm comu Mmeau (l1), msyuenwe croco6GoB
pazziesieHus cMeceld: ¢ TMOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BbIAPUBAHUE, AUCTHILIISALMA, XpoMarorpadus, mpoBeacHUE
OUMCTKH TOBAPEHHON COJM, HAOIIOJIEHWE U OINHUCAHME PE3YJIbTATOB MPOBEACHUS OIbITa, WIUTIOCTPUPYIOLIETO 3aKOH
COXpaHEHUsI MaCChl, CO3/IaHe MOJIeJIeld MOJIEKYJI (IIapOCTEPIKHEBBIX ).



Ba:xHeiiuue npeacTaBuTeIM HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razos. Cocrta Bo3ayxa. Kucimopox — anemMeHT v mpocToe BemecTBo. HaxoxkaeHue Kucaopoaa B Ipupoe,
dbusznueckue W XUMHUYECKHe cBoicTBa (peakiuu ropenus). Oxkcunsl. [Ipumenenuwe kuciopoga. CrocoObl MOTy4YESHHS
KHCIIOpoJia B 1abopatopuu U MpoMbIuieHHOCTH. KpyroBopoT kucinopoaa B npupojae. O30H — amioTponHas MoauduKarms
KHCJIOPOJA.

TemnoBoii 3¢ ekt XUMUYECKOI peakiinu, TEPMOXUMHYECKHE YPAaBHEHUS, 3K30- U SHJ0TEPMHUUECKHE Peakiiu. TomInBo:
yroJib U ME€TaH. 3arps3HeHue BO31yXa, yCUJIeHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHre 030HOBOTO CJIOSI.

Bogopoa — snemeHT U npocTtoe BemecTBo. HaxoxaeHne Bogopoaa B IpUpPoAe, (PU3NUECKUE U XUMUYECKHUE CBOMCTBA,
MpUMEHEHUE, CIOCOOBI MoydeHus. Kuciaotsl u comnu.

MonsipHbiil 00BEM ra3oB. PacuéTsl Mo XUMUYECKUM YPABHEHUSIM.

dusnyeckrne CBOMCTBA BOAbl. Boma kak pactBopurenb. PacTBopbl. HachlllleHHBIE W HEHACBHIIEHHBIE PACTBOPBI.
PacTtBopumocTh BemiecTB B Bojae. MaccoBast 10Jis BEUIECTBA B pacTBOpe. XUMUUYECKHUE CBOMCTBA BOAbl. OcHOBaHuA. Porb
PacTBOPOB B IPUPOJIE U B )KU3HU 4esioBeKa. KpyroBopot Boasl B mpupoe. 3arpsi3HeHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA
IIPUPOJHBIX BOJ.

Knaccudukanus nHeopranuueckux coeauHeHuid. Oxcuabl. Knaccudukamuss okcuoB: cojeoOpasyromue (OCHOBHbIE,
KHCIIOTHBIE, aM(pOTepHbIE) U HecosieoOpasyromue. Homenknatypa okcunoB. @u3nyeckue 1 XUMUYECKHUE CBOMCTBA OKCHJIOB.
ITomydeHune OKCHUIOB.

OcHoBanusi. Knaccudukamuss ocHoBaHui: WIENIOYM U HEPACTBOpUMBbIE OCHOBaHMs. HoOMEHKIaTypa OCHOBaHUIA.
Pu3n4eCKne U XUMAUYECKUE CBOMCTBA OCHOBaHUU. [lonyueHne oCHOBaHUM.

Kucnorel. Knaccudukanus xucnor. Homenkmarypa kuciaor. ®Du3nmdeckue U XUMUYECKHE CBOMCTBA KHUCIOT. Psin
aktuBHocTu MetaiuioB H. H. bekerosa. [lonyuenue kucnor.

Conu. HoMeHknarypa coneil. @u3ndeckue U XMMUYECKHUE CBOMCTBA conel. [lomyuenune conen.

I'eneTnueckas CBSI3b MEXKY KJIACCAMU HEOPTAaHUYECKUX COETUHEHUN.

Xumuueckuit IKCnepumenm:

KauyeCTBEHHOE ONpE/CIICHNUE COJEepP KaHUs KHCIOpOAa B BO3AyXe, MOJIyueHHUEe, COOMpaHue, paclio3HaBaHUE U U3y4YeHUE
CBOMCTB KHCIIOpO/a, HAOMIOJCHIE B3aUMOJCHCTBUS BEIIECTB C KUCIOPOJOM M YCJIOBHS BO3HUKHOBEHMSI U MPEKPALICHUS



ropenus (mmokapa), 03HakKOMJIEHHE ¢ 00pa3laMu OKCHJIOB U ONKMCAHUE X CBOMCTB, MOTy4YeHHE, COOMpaHHe, PAaCIIO3HABAHUE U
U3ydeHUe CBOMCTB BOJOpoJa (rOpeHme), B3ammozelcTBue Bogopona ¢ okcuaom menu (l1) (Bo3MokHO wMCHoOIb30BaHHE
BUJIEOMATEpUATIOB), HaOJIOIeHHEe O00pa3OB BELIECTB KOJWYECTBOM 1 Momb, HcciienoBaHHEe OCOOCHHOCTEW PacCTBOPEHHS
BEILIECTB C PAa3JIMYHON pPaCTBOPUMOCTBIO, IPUTOTOBIICHHE PACTBOPOB C OMPEACIEHHON MAaCcCOBOW JOJIEM pacTBOPEHHOTO
BEIIECTBA, B3aMMOJICHCTBHE BOJIbI C METaJyIaMU (HATpUEM U KajblueM) (BO3MOXKHO HCIIOJIb30BAaHUE BHUIEOMATEPUATIOB),
HCCIIeIOBaHNe 00pa3lioB HEOPTAaHUYECKUX BEILIECTB PA3IUYHBIX KJIACCOB, HAONIOIEHUE U3MEHEHHSI OKPACKH WHIMKATOPOB B
pacTBOpax KHUCIOT U IIesnoyed, uzydeHue B3aumopeicTBus okcuaa meau (II) ¢ pacTBopoM cepHOM KUCIOTHI, KHCIOT C
METaJlJIaMHU, PEAKIMi HEWTpaau3aluu, MOJIYyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO METaula APYTUM U3
pPacTBOpPaA COJIM, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33a4 10 TeMe «BakHelre Ki1acchl HEOPTaHUYECKUX COEAUHEHUI.

Hepuoauyeckuit 3akoH u Ilepuoauyeckass cucrema xumuuyeckux djiemMeHToB /. M. MenaeneeBa. Crpoenue
aToMOB. XUMHU4YecKas cBsA3b. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeAKIIUN

[lepBble MOMBITKU KJIACCU(PUKALMKA XUMHUYECKHX 3JI€MEHTOB. [IoHATHE O rpymnmax CXOJHBIX 3JIEMEHTOB (LIEIOYHBIE U
IEJIOYHO3EMENbHBIE METAJJIbl, TAJIOI€Hbl, MHEPTHBIE Ta3bl). DJIIEMEHThI, KOTOpble 00pa3yioT amM(OTEpHBIE OKCHUIBI U
TUAPOKCHUIBI.

Ilepnonmueckuit 3akoH. [lepnoanueckas cucrema xumuueckux sneMeHToB [[. . MenaeneeBa. Koporkonepuonnas u
nuHHOTIeproaHas (opmbl Ilepuoanueckoit cucrembl xumuueckux siaeMeHToB JI. M. MenaeneeBa. [lepuoasl u rpymnibi.
DU3NYECKHUI CMBICT MTOPSAKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX sifiep. M30Tombl. Dnektporsl. CTpoeHHE 3IEKTPOHHBIX 000JI0UYEK aTOMOB MEPBHIX
20 xumuueckux 3neMeHToB llepronnueckoil cucremsl . 1. MenaeneeBa. XapakTepucTUuka XUMUYECKOTO AJIEMEHTA IO €ro
nonoxenuto B [lepuoanueckont cucreme J[. . Menaeneena.

3aKOHOMEPHOCTU M3MEHEHHMsI pauyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METANIMYECKUX U HEMETAINIMYECKUX CBOMCTB
10 TPYIIIaM U HEPHUOJIaM.

3nauenue llepnoguueckoro 3axkoHa u Ilepuoanyeckoil cHUCTEMBI XMMHYECKMX 3JIEMEHTOB ISl Pa3BUTHsS HAyKu M
npaktuku. [{. 1. MenaeneeB — y4€HbIN U IPaKIaHUH.

Xumnueckas cBsi3b. KoBasieHTHas (0JIIpHas U HENOJSPHAs) CBSI3b. DIEKTPOOTPULATENBHOCTh XUMUYECKUX 3JIEMEHTOB.
HNonnas cBs3b.



Crenenp okucneHus. OKHUCIHUTENIbHO--BOCCTAHOBUTEIBHBIE peakiuu. IIporecchl OKHUCIEHHS W BOCCTAaHOBJICHUS.
OKuCAUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3loB BELIECTB METAJUIOB U HEMETAJIOB, B3AMMOJEHCTBUE T'MIPOKCUAA LIUHKA C pACTBOPAMHU KHUCIOT U
IeJI04ei, MPOBEACHUE ONBITOB, WLIIOCTPUPYIOMIMUX MPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peakiuii (ropeHue,
PEaKIMK Pa3IOKEHUS], COSTUHEHUS ).

Mexcnpeomemmnbwie cea3u

Peanuzanus MeXNpeaMETHBIX CBA3EH MPU M3YYEHUH XMMHUHU B 8 KJIACCE€ OCYLIECTBIISIETCS Y€pEe3 MCIOJIb30BAHUE KaK
OOIIMX €CTECTBEHHO--HAYYHBIX TOHSITHM, TaK W TOHATUN, SBJISIOMIMUXCS CHCTEMHBIMH JUIS OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.

OO01me ecTecTBEHHO--HAYYHbIC MMOHSATHUS: Hay4YHbIA (PaKT, TUMOTE3a, TEOPHs, 3aKOH, aHAJU3, CUHTE3, KilacCUpUKaIus,
MEPUOINYHOCTb, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNE, U3MEPEHUE, MOJIENb, SIBJICHUE.

@dusuKa: Marepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJ, H30TOIbI, PaJIUOAKTUBHOCTb, MOJEKYJIA,
ANEKTPUYECKUN 3apsijl, BEIIECTBO, TEIO0, 0OBEM, arperaTHOe COCTOSIHME BEIIECTBa, ras, (U3NYECKUE BEITUUYUHBI, IUHUIIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/1b1, CoHIIE.

buonorus: dorocuntes, npixanue, oruocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPaAJIbl, TOPHBIE TOPOIbI, TIOJIE3HBIE UCKOMIAEMBIE, TOIUTMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYECKasl peaKUMs

[Tepuonuueckuii 3akoH. Ilepuoanueckass cucrema xumuueckux snemeHToB JI. M. MennpeneeBa. CTpoeHHuE aTOMOB.
3aKOHOMEPHOCTH B UBMEHEHUH CBOMCTB XMMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KAIHS, KAIbIUSA U UX COCTUHEHUN
B COOTBETCTBUU C MTOJIOKEHUEM IIEMEHTOB B [leproanueckoil cucteMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKOUN CBSA3U. THUIBI KPUCTALIUYECKUX PEIETOK, 3aBUCUMOCTh CBOMCTB BENIECTBA OT
TUIA KPUCTAJUIMYECKON PEIIETKU U BU1A XUMUYECKOM CBS3U.

Knaccudukanus m HOMEHKIATypa HEOPTaHMUYECKHX BEIIECTB. XWUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3IMYHBIM KJIAaCCaM HEOPTAHUYECKUX COCAMHEHUN, TEHETUYECKAsl CBA3b HEOPTaHMUYECKUX BEILIECTB.



Knaccudukanms XUMHUECKUX PEAKIHMM MO pa3MYHBIM IMpHU3HaKaM (MO YHCIy U COCTaBy YYaCTBYIOUIMX B pEaKlUU
BEIIECTB, MO TEIJIOBOMY 3P eKTy, MO0 M3MEHEHHIO CTETICHEW OKHCIEHUS XUMHUYECKHUX JJIEMEHTOB, IO OOpaTUMOCTH, IO
YUYaCTHUIO KaTaau3aTopa). DK30- U SHIOTEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKHE YPABHEHUS.

[TonsiTue 0 ckopocTH XUMUYECKor peakuuu. [TonsTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusix. [lonarue
0 TOMOTE€HHBIX U reTepOoreHHbIX peakuusax. [lonstue o karanuse. [losTue o XumuueckoM paBHOBECUU. DAKTOPBI, BIUSIOIINE
Ha CKOPOCTh XMMUYECKOW PEAKIIUU U MOJ0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIIUTENTEHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, 3JIEKTPOHHBIA OajaHC OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHON pEaKIIUH.
CocraBneHue ypaBHEHHI OKUCINTEIbHO--BOCCTAHOBUTENBHBIX PEAKIUH C UCIIOIB30BAaHUEM METO/1a 3JIEKTPOHHOIO OanaHca.

Teopust SIEKTPOIUTUYECKOW NUCCOLMALMA. OJNEKTPOJUTBI M HEIIEKTpONuThl. KaThoHbI, aHWOHBL. MexaHu3M
JAUCCOLMALIMH BELIECTB C Pa3IMYHBIMU BUIaMU XUMUUeCcKo cBs3u. CteneHp quccounanu. CUIbHBIE U CIIa0bIe AIEKTPOJIUTHI.

Peakuun MOHHOTO OOMEHA. YCIOBHUS NMPOTEKAHUS PEAKIUN HMOHHOTO OOMEHa, MOJHBIE M COKpAalllEHHbIE HOHHBIE
ypaBHeHUSs peakiuidi. CBOMCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE MPEJCTABICHUI 00 IEKTPOIUTUYECKON JUCCOIUAIIUH.
KauecTBeHHbIe peakiiuy Ha MOHBIL. [IoHSATHE O THIpONIH3E COoNEl.

Xumuueckuit IKCnepumMenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHMUECKUX BEIIECTB — METAJNIOB M HEMETAJLIOB (Tpaduta
M ajiMas3a), CJIOXHBIX BEUIECTB (XJOpUAA HATPHs), HCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM pEaKIUu OT
BO3JICUCTBHS Pa3IUYHbIX (DAKTOPOB, HCCIEAOBAHUE 3JIEKTPOINPOBOJHOCTU PACTBOPOB BELIECTB, Mpollecca AUCCOLMALMH
KHCJIOT, LIeJoYed W coyied (BO3MOXHO HCIIOJIb30BAaHUE BHUIEO MATEpPHANIOB), MPOBEIEHUE OIBITOB, WIUIFOCTPUPYIOLIUX
NpU3HAKU MPOTEKaHUsl peakuuil MOHHOTO oOMeHa (0Opa3oBaHME OcCajKa, BBIJCJIECHUE ra3a, 0Opa30oBaHMUE BOJbl), OIBITOB,
WJUTFOCTPUPYIOLIUX TPUMEPHI OKHCINUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKUUI (FOpEHUE, PEAKUH PA3JIOKEHUS, COCAUHEHUS),
paclio3HaBaHWE HEOPraHWYECKUX BELIECTB C IOMOIIBI0 KAYECTBEHHBIX PEAKLHHA HA MOHBI, PEIICHUE DKCIEPUMEHTAIBHBIX
3aaad.

Hemeraunbl 1 MX COeAMHEHUSA

OO6mast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE CTENeHU okucieHus. CTpoeHue u
(¢U3UYeCcKrue CBOMCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XMMHUYECKHE CBOWCTBA Ha MpUMeEpe XJjopa (B3auMOICHCTBUE C



MeETaJUIaMH, HEMETAJUIaMHU, 1eno4aMu). Xitopoogopoa. ComsiHas KHCII0Ta, XMMUYECKUE CBOMCTBA, OJyYeHHE, TPUMEHEHUE.
JleiicTBUE XJIOpa U XJIOPOBOJOPO/AAa HA OPraHM3M YejoBeKa. BaxkHelme XJIOpruIbl U UX HAX0XKJIEHHUE B IPUPOJIE.

O6mas xapakrepuctuka 3aeMeHToB VIA-rpyrimbl. OcOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepPHbIE CTEIIEHU OKHUCIICHUS.
Ctpoenue u pu3nveckrue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/Ia U CEPbl. AJNTOTPONHBIE MOAUPHUKAIIMN KUCIOPOIA U CEPBHI.
Xumuueckue cBoiicTBa cepbl. CepoBOAOPON, CTpoeHHE, (u3anyeckue U XuUMUYecKue cBoicTBa. OKCHUIIBI Cepbl Kak
MPE/ICTAaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, (PU3MUecKre M XMMHUECKHE CBOWCTBA (0OIIME KaK MPEICTaBUTENS
KJ1acca KUCJOT | crienupuyeckue). XUMUYECKUE PeaKIni, JIeKAIINe B OCHOBE MPOMBIIIIIEHHOTO CITOCO0a MOTy4YeHHs CEpHOU
kucnoThl. [Ipumenenue cepHoii kucnotsl. Colii CepHOM KUCIOThI, KAU€CTBEHHAs peakiius Ha cyibar-uoH. HaxoxaeHnue cepsl
U e€ COeMHEHUN B mpupoje. XUMHUUECKOE 3arpsA3HEHHE OKPYXaroulel cpeabl COCIUHEHUSIMHU cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakTepucTuka 371eMeHTOB VA-Tpyrmbl. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbIC CTETICHU OKUCIICHUS.
A30T, pacnpocTpaHeHHue B Mpupojie, puznueckue U XxuMuueckue cBoiicTBa. KpyroBopoT azora B mpupojie. AMMHUAK, €ro
(du3nUecKue 1 XMMUYECKHE CBOMCTBA, OJIyueHHE U puMeHeHue. Coau aMMOHUS, UX (pU3nYecKrne U XUMHYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHass peakuusi Ha MOHbI aMMOHMs. A30THasi KHCIIOTa, €€ MOJydeHHe, (PU3NYECKUe U XUMUYECKHE
cBoiicTBa (0OIIME Kak MpeACTaBUTENs Kjacca KUCIOT U cnenuduueckue). Mcmnonb3oBaHue HUTPATOB U COJEH aMMOHHUS B
KayecTBE MMHEPAJIbHBIX yH0OpeHHil. XUMHUECKOe 3arps3HEHUE OKpPY)Karolled Cpelabl COCTUHEHHSIMH a30Ta (KUCIOTHBIE
JOKHM, 3arpA3HEHUE BO3/yXa, MOYBBI M BOAOEMOB). Docdop, amnorponHsie Moaudukauuu (ochopa, uszmyeckue u
xumudeckue cpoiictBa. Oxcun dochopa (V) u dochopnHas kuciora, GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MOJIyYECHHE.
Ucnonb3oBanue hochaTtoB B KauecTBe MUHEPAITBHBIX YAOOPEHUH.

Oo0mas xapakTepuctuka 31eMeHToB [VA-rpynnsl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE CTEIIEHU OKHUCIICHHUS.
VYrnepon, annoTpornHble Moau(UKAIMKM, pacIpOCTpaHEHUE B IpHUpojie, Gpusnueckue U XMMHUYECKHEe CBOWCTBA. AacopOuus.
Kpyrosopor yrinepona B npupone. Okcuabl yriaepoga, ux (pU3Myeckue W XUMUYECKHME CBOMCTBA, JEHCTBUE HA KUBbHIE
OpPTraHU3MbI, IMOJIyYeHHUE M TPUMEHCHHE. DJKOJIOTMYECKHe MpoOJeMbl, cBsi3aHHbIE ¢ okcuiaom yriepoaa (IV), rumoresa
rJI00QJIPHOTO TOTETUICHHS KJIMMaTa, MapHUKOBBIA 3 (deKT. YroabHas KUCIOTa U €€ CoJd, UX (DU3NYECKHUE U XUMHUUYECKHE
CBOICTBa, MosiyueHue U npumeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-uoHBI. Vcmosib30BaHue KapOOHATOB B OBITY,
MEJUIMHE, TPOMBIILIEHHOCTH U CEJIbCKOM XO0351CTBE.



[IepBoHauasIbHBIE MOHATHSA 00 OPraHMYECKUX BEIECTBAX KaK O COEAMHEHMSX yriepoaa (MeTaH, 3TaH, TUIEH, alleTHIIEH,
ATaHOJ, TIMILIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKHU YTIEBOIOPOAOB (Yroib, IPUPOIHBINA ra3, HeTh), MPOTYKTHI
uX mnepepadboTku (0EH3MH), UX POJib B OBITY U MPOMBINIIEHHOCTH. [IoHSITHE O OMONOrMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax,
OeJikax, yriieBoJiax — M UX POJIM B )KM3HU YeJloBeKka. MaTepuanbHOE €IMHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COCTUHEHUM.

KpeMuuii, ero ¢usznueckre u XMMUYECKHE CBOMCTBA, MOJy4yeHUe U npuMeHeHue. CoelMHEeHUs] KPEMHHUSI B TIPUPOJIE.
Oo6mme mpencraBieHuss 00 okcuae kpemuus (IV) m kpemumeBoit kuciore. CHIMKATBI, UX WCIIOJB30BaHHE B OBITY, B
MIPOMBINUICHHOCTU. BakHeillne cTpouTenbHbIEe MaTEpHAIIbl: KEpAaMHKa, CTEKIIO, IEMEHT, OETOH, kene300eToH. [Ipobnemsl
0€30MacHOT0 MCTIOIb30BAHMS CTPOUTEIBHBIX MATEPHAIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI, MPOBEJECHUE KAYECTBEHHBIX pEaklUuid Ha
XJIOPUI-UOHBI U HAONIOACHUE MPU3HAKOB MX MPOTEKAHMS, ONBITHI, OTpakarolmme (PU3NUYECKME M XMMUYECKHE CBOWCTBA
TaJIOTEHOB M WX COEJUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BUIECOMATEPUATIOB), O3HAKOMIICHHE € OOpa3llaMH XJIOPHUIOB
(rajloreHuI0B), O3HAKOMJICHHE C 00pa3liaMu cepbl U €€ COCAMHEHUSMHU (BO3MOXKHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB),
Ha0Ir0IcHUE TIpoliecca OOyTIMBaHUs caxapa Mol IeUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI, U3yUYeHHE XUMHUYECKUX
CBOMCTB pa30aBICHHON CEpHOM KHUCIIOTHI, MPOBEICHNE KAUYECTBEHHOM peakiuy Ha CyJb(aT-uoH U HaOJI0JIeHUE NMPU3HAKa €€
MPOTEKaHMs, O3HAKOMJICHUE C (PU3NYECKUMU CBOMCTBaMU a30Ta, ¢ochopa U UX coeNMHEHUN (BO3MOMXKHO HCIIOIb30BAHUE
BHJICOMaTEpHUANIOB), 00pa3naMu a30THBIX U (HocHOpHBIX yA0OpeHHi, MmoaydeHue, coOupaHue, paclio3HaBaHUE U W3YUYCHHE
CBOWCTB aMMHaKka, MPOBEJCHUE KAYECTBEHHBIX pEaKIMii Ha MOH aMMOHUsS U (ocdar-uOH U H3ydeHHE TPHU3HAKOB HUX
MPOTEKaHUs, B3aWMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTBI C MeIbl0 (BO3MOXKHO HCHOJB30BaHHE
BUJICOMATEPHAIIOB), HM3YYECHHE MOJENeH KPUCTALTMYECKUX PEImETOK anmasa, rpadura, QymiepeHa, O3HAKOMIICHUE C
MpOLIECCOM aJCOPOIMU PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM IMPOTHUBOTrasa, MOJIYYEHHE,
coOupaHue, paclo3HaBaHUE U M3YYEHUE CBOMCTB YIJIEKHCIIOrO ra3a, IMpOBE/IEHWE KauyeCTBEHHBIX pEeaklMii Ha KapOoHAT U
CUJIMKAT-UOHBl U W3YyYEHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHUE C MPOAYKIHEH CUIMKATHOW MNPOMBIIIIEHHOCTH,
pelIeHrEe SKCIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelme HeMeTallIbl U KX COSUHEHUSD.

MeTa/uibl M MX COeNHEHUS



OO0mr1ast XxapaKTepUCTUKA XUMUYECKUX DJIEMEHTOB — METAJUIOB HA OCHOBAHUY WX MOJOKeHUs B [leproaudeckoil cucreme
xumuueckux anemMeHToB J. . MenpeneeBa u ctpoeHust aroMoB. CTpoeHUE METaIOB. MeTainueckas CBSI3b U MeTaJJInYecKas
KpUCTAJUIMYECKass pemI€TKa. DJICKTPOXUMHUYECKUN PAJl HANPsOKEHUNW MeTaioB. Du3ndeckue M XMMUYECKHE CBOWMCTBA
MeTajioB. OO0mmMe crnocoOsl MoJydeHuss MeTauioB. [IoHATHE O KOppPO3WHM METAUIOB, OCHOBHBIE CIOCOOBI 3aIlUMThl MX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B OBITY M MPOMBIIIIICHHOCTH.

[Ilenounsie meTambl: monoxeHue B [leproanueckon cucreme xumudeckux 31aeMeHToB . . MenaeneeBa, cTpoeHue ux
aTOMOB, HaxO0XJIeHHE B pupoje. Pu3ndeckre 1 XUMUYECKHUE CBOMCTBA (Ha MpuMepe HaTpusl U Kaius ). OKCUIbI U TUIPOKCHUIBI
Hatpus U Kanus. [[pumeHeHne menoyHbIX METAJIOB U KX COCTMHEHHUM.

[IlenouyHO3€eMeENBHBIE METAIIIIBI MATHUM U KAJIBLWN: MIOJI0XKEHNUE B [leproinueckon cucteMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HAXOXKJICHUE B Ipupoac. Pru3nueckue 1 XUMUUYECKUE CBOMCTBA MarHusl U KaJbLIU.
Baxkneiive coeiMHEHUS Kaablus (OKCUI, TUAPOKCU/I, COJH). KECTKOCTH BOJIBI U CITIOCOOKI €€ YCTpaHSHHUSI.

Amomunuii: onoxxkenue B Ilepuonnueckoit cucreme xummudeckux sneMeHToB [[. M. MeHnneneeBa, ctpoeHue atoma,
HaxoXJaeHue B npupoje. Ou3ndyeckre u XMMUUECKUE CBOMCTBA alfOMUHMS. AM(OTEpHBIE CBOMCTBA OKCUJA U TUIIPOKCHUIA
AJTFOMUHUSL.

Kenezo: mnomoxenue B Ilepumomnueckoit cucrteme xumudeckux siemeHToB [[. M. MenpaeneeBa, crpoeHue aroma,
HaxoXJIeHUE B npupojae. Pu3ndeckue U XMMHUYISCKUE CBOMCTBA kene3a. OKcHupl, THApoKcHu bl u conn xkenesa (II) u xemesa
(1), ux cocraB, CBOMCTBA U TOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHUE C oOpasllaMyd METAJJIOB M CIUIABOB, UX (PU3MUYECKMMH CBOMCTBAMH, U3yUYECHHUE PE3YJIbTATOB KOPPO3UHU
METaJuIOB (BO3MOKHO HCTIOJIb30BaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEHN B3aUMOJICHCTBUS OKCHA KAJIBIIUSI M HATPHUS C BOJOM
(BO3MOXKHO HCIIOJL30BaHUE BHUACOMATEPHUAIOB), HUCCIIEIOBAHUE CBOMCTB JKECTKOM BOJbI, Mpollecca TOpPEeHUs >Kele3a B
Kucjaopoae (BO3MOXXHO HCIOJIL30BaHUE BHIEOMATEpUANIOB), MPU3HAKOB MPOTEKAaHUS KAUYE€CTBEHHBIX PEaKIuid Ha HOHBI:
MarHus, KaJblus, alfoMuHus, nHKa, xene3a (1) u xemnesa (1), menu (1), HaGar0MeHKE U OMMCAHUE TIPOIIECCOB OKPAIIMBAHUS
IJJAMCHH MOHAMH HATpPHS, Kalldsd W KaibIus (BO3MOXKHO HCIIOJB30BAaHHUE BHACOMATEPHANIOB), MCCIICAOBaHNE aM(POTEPHBIX
CBOWCTB T'HJIPOKCHJIA AIFOMUHUS U THIPOKCUJIA IMHKA, PEIIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxHeumme MeTauibl
Y UX COCTMHEHUS».



XHMUA M OKpY:KaoUias cpeaa

BemecTBa 1 Marepuraisl B IOBCEIHEBHOW KU3HU YEJI0BEKA. be3omacHOe HCIIOIb30BaHNE BEIIECTB U XUMUYECKHUX
peakuuii B ObITy. [lepBast momMoIb MpU XUMHYECKUX 0KOTaX U OTPABJICHUSIX.

XHUMHUUYECKOE 3arpsi3HEHNUE OKPYXKAIoLEel cpeibl (MpeaeabHas TonycTuMas KOHLIeHTpanus BeulecTs, nanee — [1/1K). Poas
XUMHHU B PEIIEHUHN IKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3y4yeHue o0pa3loB MaTEPUAIIOB (CTEKIIO, CIIIaBbl METAJIJIOB, MOJIMMEPHBIE MATEPHUAIIBI).

Mexcnpeomemnmnbwie cea3u

Peanu3anus MeXIpEeIMETHBIX CBA3ECH NMPU M3YYEHUM XMMHH B 9 Kilacce OCYLIECTBISIETCS 4epe3 HMCIOIb30BaHHUE Kak
OOLIMX €CTECTBEHHO-HAYYHBIX IOHATHM, TaK W TOHATUH, SBIAIOIIUXCS CHCTEMHBIMH [UIsl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IIUKJIA.

OO11ue ecTeCTBEHHO-HAy4YHbIE TOHATUSA: HAY4YHbIM (DAKT, TMIIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3, KiacCu(puKauus,
MEePUOJIMYHOCTh, HAOJIOJEHUE, HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJENb, SBJIEHUE, NAapHUKOBBIN 3(P(EKT,
TEXHOJIOTHSI, MaTepUaJIbl.

®duznka: Marepusi, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIWJ, H30TOIbI, PAJIMOAKTHBHOCTb, MOJEKYJA,
AIIEKTPUYECKUI 3aps, MPOBOJHUKH, MOJYIPOBOJHUKH, AUDICKTPUKH, (POTOIIEMEHT, BEILECTBO, TEJNO, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAJUIMYECKAs PEIIETKA, CIUIaBbl, (PU3MUECKUE BETMUUHBI, €IMHUILIBI
M3MEPEHHUsI, KOCMHUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢otocuHTe3, AbIxaHue, Ouocdepa, BSKOCHCTEMa, MUHEpaIbHbIE YAOOPEHUS, MHKPOIIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEJIbHBIC BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOAbL, TIOJE3HbIE UCKOMTAEMBbIE, TOIUIMBO, BOJAHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI IO XUMHUHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHS IIPOTPAMMBbI OCHOBHOT'O 00IIEro 00pa3oBaHUs JOCTUTAIOTCS B X07€ O0YUCHHS XUMHUH
B €IMHCTBE yU4e€OHOM U BOCIIMTATEIHHOM JEITEILHOCTH B COOTBETCTBHHY C TPAAUIIMOHHBIMH POCCHICKMMU COIIHOKYJIBTYPHBIMU
U JIyXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSMH, NMPHHATHIMH B OOIICCTBE MPaBHJIAMH M HOPMAaMH IMOBEICHHUS M CIIOCOOCTBYIOT
MPOLIECCaM CaMOITO3HAHUS, CAMOPA3BUTHSI U COLMATM3AIIUH 00yYarOIUXCSI.

JIMYHOCTHBIE pE3yJIbTaThl OTPAKAIOT TOTOBHOCTh OOYYArOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOHM IMO3UTHBHBIX
IICHHOCTHBIX OPUCHTAIIUI M PACIIIMPCHHE OIbITA AEITEIHHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YACTH:

1) maTpMoOTHYECKOT0 BOCIIUTAHUS:

IICHHOCTHOTO OTHOIICHUS K OTCYCCTBEHHOMY KYJIbTYPHOMY, UCTOPUYCCKOMY W HAYYHOMY HACJICIUIO, MOHMMAaHUS
3HAYCHUS XUMHUYCCKOW HAyKU B JKU3HU COBPEMEHHOIO OOIIECTBA, CIOCOOHOCTH BJaJeTh JOCTOBEPHON HH(OpManued o
NEPEIOBBIX JOCTHKEHUSX M OTKPBITHSIX MHUPOBOW M OTCUCCTBCHHON XHMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00
YCTPOMCTBE MUPA U OOIIECTRA,;

2) rpaskIaHCKOT0 BOCTIMTAHUSI:

NPEJCTABICHHUS O COIMAJIbHBIX HOPMax M IMpaBUaX MEKIUYHOCTHBIX OTHOIICHHH B KOJJICKTHBE, KOMMYHHUKATHBHOW
KOMIIETEHTHOCTH B OOINECTBCHHO IIOJE3HOM, y4eOHO-HUCCIIEI0BATEILCKOM, TBOPYECKONH M APYIMX BHAAX AESTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM JEATEIBHOCTH MPH BBITIOJHEHNHU YUCOHBIX, MO3HABATEIBHBIX 33144, BBITIOJIHCHUH
XUMHYECKUX IKCTICPUMEHTOB, CO3/IaHUN YYCOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHHIO M B3aUMOIIOMOIIU B TIPOIIecCe
9TON y4eOHOH JeSATEeIBHOCTH, TOTOBHOCTH OIIEHHBAaTh CBOE IOBEACHHME M IIOCTYIKHA CBOMX TOBapHIICH C MMO3MINUN
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCICACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI:

MHUPOBO33PEHUYCCKHE TPEJCTABICHHS O BEIIECTBE M XMMUYCCKON PEaKIMK, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH U COCTABJISIOIINE OCHOBY ISl TIOHUMAHHMSI CYITHOCTH HAyYHOH KapTHHBI MUpPa, IPEACTaBICHHUS 00 OCHOBHBIX



3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJIbI, B3AUMOCBSI3SIX YEJIOBEKA C MPUPOTHON CPENoi, O PO XMMHH B TO3HAHUU JTUX
3aKOHOMEPHOCTEN;

MO3HABAaTEIIbHbIC MOTHBBI, HAPABICHHBIC HA IMOJIyYCHHWE HOBBIX 3HAHUW O XMMHH, HEOOXOIUMBIC I OOBSICHEHUS
HaOJI0JTaeMBIX MPOIIECCOB U SBJICHUH, TO3HABATEIBHOMN, MH()OPMAIIMOHHON M YUTATEILCKON KYIbTYPhI, B TOM YHCJIC HABBIKOB
CaMOCTOSITENILHON pabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOW JHTEPATYpOU, MOCTYIMHBIMH TEXHUYCCKUMHU CPEIACTBAMH
WH()OPMAITMOHHBIX TEXHOJIOTHH;

WHTEpEC K 00YUEHUIO U MO3HAHUIO, JTF0003HATEIHPHOCTD, TOTOBHOCTh U CITOCOOHOCTH K CaMO00Opa30BaHUIO, TPOCKTHOU H
HCCJIEI0BATENBCKON JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH U YPOBHS OOYUYEHUS B JAJIbHEUILIEM;

4) hopMHUpPOBaHUSI KYJILTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO, YCTAHOBKH Ha 3/I0POBEII 00pa3 KU3HH,
OCO3HAHHE TIOCIICACTBUI U HEMPUATHE BPEIHBIX IPUBBIYEK (YITOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KYPeHHS ), HEOOXOIMMOCTH
coOJTI0/IeHHS TTpaBUJI 0€30ITaCHOCTH TPH OOpAIIEHUN C XUMHIESCKIMH BEIIECTBAMH B OBITY M peaIbHOM KU3HM;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpPEC K MPAKTUYECKOMY H3YYEHHUIO MPOQeccuil M Tpyda pazIudyHOro poja, yBaKEHUE K TPyAYy U pe3ylbTaTraM
TPYJIOBOM JESATEIHHOCTH, B TOM YHCIE HAa OCHOBE IMPUMEHEHHUS MPEIMETHBIX 3HAHWUW IO XUMHUHU, OCO3HAHHBIM BBHIOOD
WHJUBUTyaIbHOW TPAEKTOPUHU TPOJIOJDKEHUST 00pa30BaHUS C Y4E€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCHenrtHOW MpOo(ecCHOHANBHON NeATeTbHOCTH W Pa3BUTUS HEOOXOIUMBIX
YMEHUH, TOTOBHOCTH aJIalITUPOBATKLCS B MTPO(PECCHOHATIEHOM Cpelie;

6) 3K0JOrNYecKOro BOCIIUTAHMSA:

HKOJIOTUYECKH 11eTIecO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK MCTOYHMKY >KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS,
MOHUMAaHUE IEHHOCTHU 3I0POBOTO M O€30MacHOT0 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHUE K COOCTBEHHOMY (DH3ndYecKoMy
U TICHXUYECKOMY 3710POBBIO, OCO3HAHNE IIEHHOCTH COOJIIOICHUS MPABHIT 0€301TaCHOTO MTOBEJACHUS MTPU pabOTE C BEIIECTBAMH,
a TAKXKE B CUTYaIMIX, YTPOXKAIOIINX 3I0POBBIO U YKU3HHU JIFOJICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHWSI, TIOJydYaeMble MTPU U3YUCHUU XUMUH, IS PEIICHUS 3a/1a4, CBA3aHHBIX C OKPY KaIOIIEH
MIPUPOHOM CPEIOM, JJIsI OBBITIICHUS YPOBHS AKOJIOTHYECKOM KyJIBTYPhl, 0CO3HAHUS TTI00ATEHOTO XapaKTepa IKOJIOTHIECKUX



npo0JieM U MyTeH UX PEIIeHUs MOCPEICTBOM METOA0B XMMHH, SKOJIOTHUECKOTO MBIIIJICHHS, YMEHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOW, KOMMYHUKATUBHON U COLMAIIBHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BBIACIAIOT 3HAUMMbBIC JUIsl (POPMUPOBAHUS MUPOBO33pPEHUST OOIIEHAYUHbIE
NOHATHS (3aKOH, TEOPHs, IPUHIIUII, TUTIOTE3a, (PaKT, cucTeMa, MPOIECC, IKCIIEPUMEHT U JIPYTroe.), KOTOPbIE UCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M I[O3BOJSIOT HAa OCHOBE 3HAHMM U3 AITUX MPEAMETOB (HOPMHUPOBATH
MPEJCTAaBICHUE O LEJNOCTHOM HAay4yHOH KapTUHE MHUpa, W YHUBEpCcaJibHble Yy4deOHbIE JAcHCTBUS (TTO3HABATEILHEBIE,
KOMMYHUKATUBHbIE, PpETYJATUBHBIE), KOTOpbIE OOecne4yrBaroT (OPMUPOBAHUE TOTOBHOCTM K CaMOCTOSTEIIBHOMY
IUTAHUPOBAHMIO U OCYIIECTBIICHUIO yU€OHON AESITENTbHOCTH.

Ilo3HaBaTeJbHBIC YHHBEPCATIbHBIEC Y4eOHBIE 1eHCTBUS

ba3oBble 1oruyeckue 1eicTBUA:

YMEHHS HMCIIOJIB30BATh NMPUEMBI JIOTUYECKOIO MBIIUIEHUS NPU OCBOCHWUU 3HAHUM: PACKPBIBATH CMBICI XUMHUYECKHUX
MOHATHUH (BBIAEIATH UX XapaKTEPHbIE MPU3HAKY, YCTAHABIMBATH B3aUMOCBS3b C IPYTUMH MOHATUSIMU ), UCTIOIb30BATh OHSTHS
111 OOBSICHEHUS OT/AEIbHBIX (DAKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U KPUTEPHUH AJIs1 KilacCU(UKAILIMM XUMUYECKUX BELIECTB
Y XMMHUYECKUX PEaKIMi, yCTaHABIMBATh IPUUYUHHO-CIICICTBEHHbBIE CBA3H MEXKIY 00bEKTAMH U3yUEHUS, CTPOUTD JIOTUYECKHUE
paccykJieHus (MHIYKTUBHBIE, IETyKTUBHbIE, IO aHAJIOTUH), 1€JIaTh BHIBOBI U 3aKJIIOUCHHS;

YMEHUE NPUMEHSTh B MpPOLECcCe MO3HAHUS MOHATUS (IPEIMETHbIE M METANpPeIMETHbIE), CHMBOJINYECKUE (3HAKOBBIE)
MOJIETIM, WCIOJIb3yeMble B XHMHUHU, NPeoOpa3oBbIBaTh UIMPOKO MPUMEHSEMbIE B XWMHUHU MOJENbHbBIE MPEACTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUUeckasi popmysa U ypaBHEHUE XUMUUECKON peaKklMu — MpU pelIeHUH y4yeOHO-
[I03HABATEJIbHBIX 337144, C YYETOM 3TUX MOJEIBHBIX IIPEACTABICHUN BBIABIIATE U XapaKTEPU30BATh CYIIECTBEHHbIEC IPU3HAKU
M3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB M XMMUYECKHX PEAKIMM, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIIEICTBEHHBIE CBSI3U U MPOTUBOPEYMS B N3y4AEMBIX MPOLECCAX U ABICHUSX.

Bba3oBble ucciaenoBareJbCcKue A1eHCTBUSA:

YMEHHE HUCIIOJIb30BATh MOCTABJIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHHUS, a TAKXKE B KAYECTBE OCHOBBI IS
(dbopMHpOBaHUS TUIOTE3bI IO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHMUIA;



npuOOpeTEeHUE OMbITa MO IUIAHUPOBAHHIO, OPraHHU3allMM U MPOBEJICHUI0 YYCHHUUECKHUX SKCIEPUMEHTOB, YMEHHE
Ha0JII0/IaTh 3@ XOJIOM MPOIIECCa, CAMOCTOSITETFHO MMPOTHO3UPOBATh €T0 PE3YNbTAT, (POPMYIHUPOBATH OOOOIICHHS U BHIBOJIBI 110
pe3yibTaTaMm MPOBEAEHHOTO OMbITA, UCCIEIOBAHMUS, COCTABIIATH OTYET O MPOJIeTIaHHOM padoTe.

PabGora ¢ undgopmanmeii:

yYMEHHE BBIOMpPATh, aHAIM3UPOBATh U HMHTEPIPETUPOBATH MH(OPMALMIO PA3TUYHBIX BHJIOB U (OPM MpPEICTaBICHHUS,
MOJIy4aeMYI0 U3 pa3HbIX MCTOYHHUKOB (HAYYHO-TOIYJISIpHAS JIMTEpATypa XUMUYECKOIO COJEPKaHMsI, CIIPABOYHBIE MOCOOUS,
pecypcsl HTepHeTa), KpUTHYECKH OIIEHUBATh MPOTUBOPEUUBYIO U HETOCTOBEPHYIO HH(POPMAIIHIO;

yMEHHUE NMPUMEHATh Pa3IM4HbIe METOJIbI U 3aMPOCHI MPHU MOUCKE U 0TOOpe MHGOPMAIIMKU U COOTBETCTBYIOIIUX AHHBIX,
HEOOXOUMBIX JUIsl BBITIOJHEHUs yUE€OHBIX U MO3HABATENbHBIX 33/1a4 ONpPEeIEHHOIO TUIla, IPUOOPETEHNE ONbITa B 00JIACTH
HCIOJIb30BaHUsl HMH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHM, OBJaJ€HHUE KYJIbTYPOW AaKTUBHOTO HCHOJIb30BAaHUS
pPa3IMYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOATENbHO BBIOMPATh ONTUMAJIBHYIO (QOpMy MpeacTaBieHHs HWHGOpMAIUU U
WUTIOCTPUPOBATh pEUIaeMble 3a/layd  HECIO0XKHBIMU CXEMaMH, JAuarpaMMaMmu, JpyruMH ¢opMamMu Tpapukud M UX
KOMOMHAIIUSIMU;

YMEHHE HUCIOJb30BaTh U aHAIM3UPOBATh B IpoLecce y4eOHOM M HMCCIeI0BaTENbCKOW AESITENbHOCTH MH(POPMAILUIO O
BIIMSIHUH ITPOMBILIUIEHHOCTH, CEJIbCKOTO X031ICTBA U TPAHCIIOPTA HAa COCTOSIHUE OKPY’KAFOILEH IPUPOIHOM CpEbl.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOj€ aAuaiora u (WiM) TUCKYCCHUU) TIO CYIIECTBY OOCYXK/1aeMOW TeMbl, (POpMYyITHPOBAThH
CBOM MPEJJIOKEHNS OTHOCUTENIBHO BBINIOJHEHUS MTPEAJIOKEHHON 3a/1a4u;

YMEHHMsI MPEACTABIATh MOJYyYEHHbIE PE3yJIbTaThl MO3HABATEIbHON NEATENIbHOCTH B YCTHBIX M NMHUCbMEHHBIX TEKCTaX;
JIeNIaTh MPE3CHTALUIO PE3YJIHTATOB BHITTOJIHEHHSI XUMUYECKOTO IKCTIEpUMEHTa (J1Ta00paTOPHOTO OMBITA, JJA0OPATOPHOM PabOTHI
M0 MCCIIEJOBAaHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI y4eOHOIro COTPYIHHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IIO3HABATEIbHOM M HCCIEHOBATENIbCKOM
NESATENBHOCTH TPHU PEIICHUH BO3HUKAIOUIMX MpOoOJeM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB M COTJACOBAHUS TMO3UIIMMA
(obcyxnenusi, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIMS COBMECTHBIX JIEUCTBUH, ONPEEICHNE KPUTEPUEB 110
OLIEHKE KauecTBa BBIMOJIHEHHON pabOThI U ApyTHE).

PeryisiTHBHBIE YHMBEPCAJIbHbIE YUeOHbIE 1eliCTBUA:



YMEHHE CaMOCTOSITENIbHO ONPEACNATh LENU JEATEIbHOCTH, MIIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATH U MU
HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JACSITENBHOCTh, BHIOMpATh HanbOosee 3PPEeKTUBHBIE CIIOCOOBI pelieHnsl YIeOHbIX U
[IO3HABATENIbHBIX 33J1a4, CaMOCTOSATEIbHO COCTABIISATh WJIM KOPPEKTHUPOBATh MPEUIOKEHHBIA aJITOPUTM JAEUCTBUH MpH
BBINOJIHEHUN 33JJaHUM C yU4ETOM IOIY4YEHHsI HOBBIX 3HaHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEaKLUAX, OLCHUBATh
COOTBETCTBUE IIOJIyUEHHOTO pe3yJbTaTa 3asBJICHHON LEIM, YMEHUE MHCIIONb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI,
IpeJyIaraéMble B yCJIOBUU 3aJaHUM.
NPEIMETHBIE PE3YJIbTATbBI
B cocraBe npegMETHBIX PE3yIbTATOB IO OCBOECHHUIO 0053aTEIBHOTO COJIEPKaHUs, YCTAHOBIEHHOTO JAHHOH (pesiepalibHOM
paboueil mpOrpaMMoil, BBIIEISAIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4HblE 3HAHUS, YMEHHMS U CHOCOObI JIeHCTBUM,
cnenuuueckue Ui MNpPeAMETHOM o60snactu «XHUMHSA», BHUIbI JIE€ATEIBHOCTH IO IOJYyYEHUIO HOBOIO 3HAHUS, €ro
MHTEPIIPETANN, TPe0OPa30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIIUAX.
K xoHiy oOydenus B 8 Kkiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxaTh C(HOPMUPOBAHHOCTD Y
0oOy4JaronmMxcs yMEHUM:
e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OTHOPOAHAS U HEOAHOPOIHAS ), BAJIEGHTHOCTb, OTHOCUTENIbHASI aTOMHAsI U MOJIEKYJIsIpHast
Mmacca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas J0JII XMMHUYECKOrO 3JIEMEHTa B COEIMHEHUH,
MOJISIpHBI 00BEM, OKCHJ, KUCIIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKas
peaxiusi, KiacCU(PHUKAIUSI PEaKIHid: Peakiliu COCTUHEHHs, PEaKlUy PA3JI0KECHUS, PEaKIMN 3aMEIICHUS, PEaKIIH
oOMEeHa, 3K30- ¥ IHJAOTEPMHUYECKUE PEAKLIUH, TETUIOBON 3(P(EKT peakiuu, SApo aroma, 3JIEKTPOHHBIN CION atoma,
aTOMHasi OpOUTaJIb, paiuyC aToMa, XMMHUYECKasl CBS3b, NOJISIPHASI U HEMOJsIpHAsl KOBAJIEHTHAs CBSI3b, HIOHHAsS CBS3b,
MOH, KaTUOH, aHUOH, pacTBOP, MaccoBas J10Jisl BellecTBa (IIPOLEHTHAs! KOHLIEHTPAlKsl) B PaCTBOPE;
e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUECKUX TMOHATUN U MIPUMEHSTH 3TU MOHATHS TPU ONMMCAHUH BEIIIECTB
U WX NPEeBPaLCHUN;
e HCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JUIsl COCTaBJICHUS (DOPMYJI BEUIECTB U YPAaBHEHUN XUMUYECKUX PEaKIni;



OTIPEEIATH BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEMHEHUSX, CTENICHb OKMCIICHUS JJIEMEHTOB B OMHAPHBIX
COCMHEHUSX, MMPUHAIIIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCYy COSAMHEHMH MO (HOpMysaM, BHJI XUMHUYECKOU
CBsI3M (KOBAJICHTHAs U MOHHAs1) B HEOPTaHUYECKUX COEIMHEHUSX;

packpbsiBaTh cMblch Ilepuoanueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTpUpPOBaTh MOHUMAHUE MEPUOIUYECKON
3aBHCHUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX MOJOXKeHUs B [lepnoanueckoil cucteme, 3aKOHOB COXPAHEHUS
Macchl BEUIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

OMUCHIBATh U XapaKTepu3oBaTh Tabmuunyio Gopmy [leprnoaudeckoil cucTeMbl XUMUYECKUX JIEMEHTOB: pa3inyarh
MOHATUS «TJaBHasi moarpynma (A-rpymma)» u «mnobounas noarpymnna (b-rpymma)y, manbie u GoJbIIME TEPUOIDI,
COOTHOCUTH 0003HaY€HUsA, KOTOpble uMeroTcs B Tabmuue «lleproauyeckas cucrema xuMuyeckux anemeHtos [, WM.
MeHnzeneeBa» C 4MCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij sSapa,
oO11ee YUCIIO 3JEKTPOHOB U paclpeiesieHUue X 0 3JIEKTPOHHBIM CIIOSM);

KJIACCU(PUIIMPOBATH XUMHUYECKHE 3JIEMEHTBI, HEOPTaHUYECKUE BEIIECTBA, XUMUUYECKHUE PEAKIINU (T10 YUCITY U COCTaBY
YYACTBYIOIIMX B PEAKIIMH BEIIECTB, I10 TEIUIOBOMY 3P QEKTY);

XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHBIX KJIACCOB, MMOATBEPKIAsl ONTMCAHUE
MpUMEPaMH MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKHUX PEaKLIU;

IPOTrHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHMOCTHM OT MX KAa4e€CTBEHHOIO COCTaBa, BO3MOYKHOCTH IPOTEKaHUS
XUMUYECKUX MPEBPALICHUI B PA3JIUYHBIX YCIOBHSIX;

BBIYMCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MACCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA
1o (opMyJie COEMHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU
peakuuy;

OPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTENBHON JEATENbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHUE, 0000IIeHue,
CUCTEMAaTH3alHIO, KJIAaCCU(PUKALINIO, BBISIBICHUE IPUYNHHO--CJICICTBEHHBIX CBSI3€H — /1151 U3yUEHUS! CBOMCTB BEIIECTB
U XUMHUYECKUX pPEAKIUH, €CTECTBEHHO-HAyYHbIE METO/bl MO3HAaHUS — HaOJOJIEHUEe, U3MEPEHHE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (PEaJIbHbII U MBICTIEHHBIH );

CJIeIOBaTh MpaBUJIaM IOJIb30BAHMS XUMHUYECKOW MOCYAOH U JIabopaTOpHBIM 00OpYAOBAaHUEM, a TAaKKe MpaBHIIaM
oOpallleHus ¢ BEeIIeCTBAMU B COOTBETCTBUH C MHCTPYKLUHUSAMU 10 BBITOJHEHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB



M0 TMOJIYYCHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB (BOAOPOJA M KHCIOpPOJA), MPUTOTOBIECHUIO PACTBOPOB C
ONPENEIEHHON MAacCCOBOW JI0JIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U IMPOBOAUTH XUMUYECKUE DKCIIEPUMEHTBI
10 PacO3HABAaHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C IOMOIIBbIO MHAUKATOPOB (J1akMyc, (heHOoI(pTaIenH, METUIOPaHK
U Jpyrue).

K xoHIy oOydeHus B 9 kiiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaxarh c(hOpMUPOBAHHOCTH Y
00y4aronmMxcst yMEHUM:

PacCKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKUX MOHITHI: XUMUYECKAN 3JIEMEHT, aTOM, MOJIEKYJla, NOH, KATHOH, aHUOH,
IIPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, BAJIECHTHOCTbD, 3JEKTPOOTPHULATEIBHOCTD, CTENEHb OKUCICHUS, XUMUYECKas
peakuus, XMMHUYECKasi CBS3b, TEIUIOBOM 3PQEKT peakuuu, MOJb, MOJSPHBIA O0BEM, PacTBOp, SJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, J3JEKTPOJIUTUYECKAs AUCCOLMALMS, pPEAaKIMM HOHHOIO OOMEHa, KaTalu3aTop, XHUMHUYECKOE
paBHOBecHe, oOpaTHMble M HEOOpaTHUMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, OKHCIIUTEINb,
BOCCTAHOBUTENb, OKUCIEHUE M BOCCTAHOBJIEHUE, AJUIOTPONHs, aM(POTEpHOCTh, XMMHUYECKasi CBsA3b (KOBAJIEHTHAs,
MOHHAs1, METAJININYECKast ), KpUCTAIUTMYECKas pEIIETKa, KOPPO3Usl METAIIOB, CIUIABbI, CKOPOCTh XUMUYECKOUN peaKIlni,
npenenpHo nonyctuMas konueHrpanus /1K BemecTsa;

WJUTFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMUMHUUYECKUX MOHATUN Y TPUMEHSITh 3TU MOHSTHS MPU ONKUCAHUU BEIIECTB
Y WX MPEBPaLICHUM;

UCIOJIb30BaTh XUMHUUYECKYIO CUMBOJIUKY JJISI COCTaBIIEHUST (DOPMYJT BEIIECTB M YPAaBHEHUN XUMUYECKUX PEaAKITUH;
ONpPENENATh BAJEHTHOCTh U CTEIEHb OKHCIEHHS XUMUYECKHUX 3JIEMEHTOB B COEIUHEHHUAX DPA3JIMYHOIO COCTaBa,
MPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COEIMHEHMH no (opMyliaMm, BHJI XHUMHYECKOW CBSI3U
(xOoBaJIeHTHAs, MOHHAsI, METAJUIMUECKas) B HEOPraHMUECKUX COEIMHEHUSX, 3apsij MOHA MO XUMHUYECKOW (opmyie,
XapaKTepP Cpelbl B BOJHBIX pacTBOpPaX HEOPTraHWYECKUX COCAUHEHUM, TUIl KPUCTAIUIMYECKON PEIETKA KOHKPETHOTO
BEILIECTBA;

packpbiBaTh cMbIci [lepunonnueckoro 3akona [[. . MenaeneeBa u 1eMOHCTpUPOBATh €r0 MOHUMAaHUE: ONUCHIBAThH U
XapakTepu3oBaTh TabinuHyto hopmy [lepuoanueckoid cUCTEMbl XMMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHITHUS
«rnaBHas noarpytmmna (A-rpymnma)» u «mnobounas noarpynmna (b-rpynma)y, maneie u 60bIIHE IEPUOJIBI, COOTHOCUTH
0003Ha4YEHHUS, KOTOPbIE UMEIOTCS B MEPUOANUECKON TabJUIE, C YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB W 3apsij s7ipa, OOIIee YMCIO 3JIEKTPOHOB U PACHPEIEICHUE UX MO 3JIEKTPOHHBIM
CJ0sIM), OOBSICHSITH O0IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB M UX COCAMHEHUN B MpeJerax MajbixX
NEPHUOJIOB U TIaBHBIX MOATPYII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIIMPOBATH XUMUYECKUE PJIEMEHTHI, HEOPTAaHMUECKUE BEUIECTBA, XUMUYECKUE Peakiiuu (110 YUCILy U COCTaBy
YYaCTBYIOIIUX B PEAKIMU BEILECTB, MO TEIJIOBOMY 3()QPeKTy, MO M3MEHEHUIO CTENEHEH OKUCIEHUS XUMUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME W CIENU(PUICCKUE XUMUYECKHE CBOWCTBA MPOCTHIX M CIIOXKHBIX BEIIECTB,
MOATBEP:K/1asi OMUCAHUE PUMEPAMU MOJIEKYJISIPHBIX U MIOHHBIX YPAaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;
COCTAaBJISITh YPABHEHUS SJICKTPOJUTUYECKON NUCCOLUUAIMUA KHUCIIOT, IIECJIOYEH M COJIEH, MOJIHBIE U COKpPAIIEHHbBIC
ypaBHEHUS pEaKIuii MHOHHOTO 0OMEHAa, YpaBHEHHUS PEaKIUid, TOATBEPKIAIONIUX CYIIIECTBOBAHNE TEHETHUECKOW CBSI3U
MEXK/y BEIIECTBAMU PA3JIUYHBIX KJIACCOB,;

pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUNA MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOIO
OanaHca 3TUX peaKInii;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX CTPOCHHUS, BO3MOXKHOCTU MPOTEKAHUSI XUMHUECKUX
MPEBpAIlEHUN B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIISITh OTHOCUTEIBbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIK0 XUMHUYECKOTO JIEMEHTA
o (opmyse COeIMHEHUS, MAaCCOBYIO JOJIF0 BEIIECTBA B PACTBOPE, IPOBOJUTEH PACUETHI IO YPABHEHUIO XUMUYECKOMN
peaKkIuu;

co0JIroaTh TMpaBWIa MOJb30BAHUSI XUMHUYECKOM MOCYJI0M W Ja0OpaTOpHBIM O0OpYAOBaHHUEM, a TakKKe IMpaBuUia
oOpareHus ¢ BEIEeCTBAMU B COOTBETCTBUM C MHCTPYKIIUSMHU TI0 BBITOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB
IO MOJTYYEHUI0 U COOUPaHUIO ra3000pa3HBIX BEIIECTB (aMMHUAKA U YTIEKHUCIIOTO Ta3a);

MPOBOAUTH PEAKIINH, MOITBEPK/IAIOIIUE KAUECTBEHHBI COCTAB PA3JIMYHbIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM
XJIOpUI-, OpOMHJI-, UOJUI-, KapOoHaT-, hocdart-, cunmkar-, cyiabdar-, THAPOKCUI-UOHBI, KATUOHBI AMMOHUS ¥ UOHBI
W3YUYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC ONEPAIMM MBICIUTEILHON NEATeTbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IICHHE,
CUCTEMAaTHU3AINIO, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJIsl U3YUEHHUSI CBOWMCTB BEIIECTB U XUMHUYECKHUX



peaKInii, €CTECTBEHHO-HAYYHBIE METO/IbI TTIO3HAHUS — HAOJI0ICHNE, U3MEPEHHE, MOJISTUPOBAHNE, SKCIICPUMEHT
(peayIbHBIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne

HaunmenoBaHmue pa3aejioB 1

KoaudecTBO 4acoB

KonTpoJbHbIE

IIpakTn4yeckue

DJIeKTpOoHHbIe (LM (ppoBbIE)

n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHayajibHble XUMHYECKHE TIOHSTHUSI
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bub6nnoreka [IOK
MPaKTUYECKOU 1eATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
19 BemectBa 1 xumnueckue 15 1 bu6mmoreka [JOK
peaKkuu https://m.edsoo.ru/7f41837¢
Htoro no pazneny 20
Pa3nen 2. Baxkneiilue npecTaBuTe M HEOPraHMYECKUX BEHIECTB
51 Boznyx. Kucnopog. [lonstue 6 bu6nuorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonsrue o kucinorax 3 1 bu6nuorexa LIOK
U COMAX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoteka [IOK
OCHOBaHHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6mmoteka [IOK
HEOPraHWYECKUX COCTMHEHUHN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx 3jieMmeHToB [[. U. MenaeneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKMCIANTENbHO-BOCCTAHOBUTEIbHbIE 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

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

bu6mmoreka [IOK
31 XMH;P;ZZZT;:HC?;ZIZ?;H' = ! https://m.edsocL).I ru/7f41837c
aroma
XUMHUYECKast CBSI3b. BuGorexa LIOK
32 Oxucnmntenpio- 8 https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKIUH
Hroro mio paszery 15 E;IESHZI;T:;;CL)[ r(aﬁf41837c
PeszepBHOE BpeMms 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pa3nen 1. BemecTBO M XMUMHUYECKHE peaKkUU
11 [ToBTOpeHue U yriayoieHne 3HaHu| 5 1 bubnuoreka LIOK
' OCHOBHBIX Pa3/ieNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuorexa [JOK
' peaxuuii https://m.eds00.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nen 2. HemeTa/uibl M MX COeTUHEHHSA
51 OO11ast xapakTepuCTHKa XMMUYECKUX 4 1 bubnuoreka [IOK
' snemeHTOB VIIA-rpymisl. ['anoreHs https://m.edso0.ru/7f41a636
OO0m1as XxapakTepruCTUKa XUMUYECKHIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubnmorexa [IOK
' PYIIBL 2-€p https://m.edsoo0.ru/7f41a636
COCTUHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.3 aneMeHTOB VA-Tpynnbl. A30T, pocdop u ux 7 1 bubmorexa [TOK
' ) ’ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mast XxapaKTepUCTUKA XUMHYSCKHUX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . Py ' post https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHECHUS
Hroro no pazneny 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

Pasznea 3. MeTa/sibl 4 UX COeINHEHNSA

. bubmuoreka [JOK
3.1 Obmpae croMCTEA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmorexa [IOK
3.2 Baxxuelimue MeTamibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasnen 4. Xumus U OKpy:Kalas cpeaa
4.1 BertectBa 1 Mmatepualsl B )KU3HU YEI0BEKA 3 bubmmorexa LHOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMms 3 bubmoreia HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanyecTBo yacos DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Konrpoabnsie | IIpakruueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Ponbs Xxumuu B 1 bub6mnoreka [IOK
JKU3HU 4eIoBeKa. Tena u BemecTsa 02.09.2024 https://m.edsoo.ru/ff0d210c
5 IlonsiTe 0 MeTo/1aX MO3HAHUS B 1 bubmuoreka [JOK
XUMHH 06.09.2024 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1
3 «IIpaBmia paboThl B 1abopaTopuu 1 1 bubnnoreka [JOK
pUEMBI OOpaIICHHS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM) 09.09.2024
4 YucThie BellecTBa U CMECH. 1 bu6mmoreka [IOK
CriocoOslI paznienenus cMecen 13.09.2024 https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2
5 «Pa3nenenue cMeceit (Ha mpumepe 1 bubmmorexa [JOK
A N PHMED https://m.edsoo.ru/ff0d28c8
OYHCTKH TTOBAPEHHOM COJIH )» 16.09.2024
6 ATOMBI 1 MOJIEKYJIBI 1 bubmmorexa LHOK
20.09.2024 https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE AIIEMEHTHI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHYECKHX 3JIEMEHTOB 23.09.2024 https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 [IpocTble U ClIOkKHBIE BEIIECTBA 1
27.09.2024 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 Bubmmorexa [IOK
YPPHOC Y 30.09.2024 https://m.edso0.ru/ff0d2d50



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

3aKOH MMOCTOSHCTBA COCTaBa
BelecTB. XUMUYeCcKasi GopMyIa.

bu6mmoreka [IOK

10
BaneHTHOCTh aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB 04.10.2024
OTtHocuTenbHASI aTOMHAs Macca.
11 OTHOCHUTENBHAS MOJICKYJISIpHAs bu6mmorexa [IOK
YIP https://m.edsoo.ru/ff0d323c
Mmacca 07.10.2024
MaccoBas 107151 XUMHAYECKOTO bu6mmorexa [{OK
12
JJIEMEHTA B COCIMHEHUH 11.10.2024 https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bubmuoreka [JOK
MomnsipHast macca 14.10.2024 https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMUYECKUE SIBJICHUS. bubmuoreka [JOK
XuUMHUEcKas peaKuus 18.10.2024 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUs IPOTEKAHUSA bubnuorexa [JOK
XUMHUYECKHUX PEaKIun 21.10.2024 https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnuorexa [JOK
XHAMHYECKUE YPABHEHHUS 25.10.2024 https://m.edsoo0.ru/ff0d3b88
Brruucnenus komuecTBa, Macchl
17 BEILIECTBA 10 YPAaBHEHUSM bubnmorexa [IOK
H P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUH 08.11.2024
Knaccudukanms xumuaecknx
18 eaKIuii (coeMHeHNS, Pa3I0KEHUs bubmmorexa [JOK
p ’ ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus1, 0OMeHa) 11.11.2024
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukioneauct. O6o0IeHne n bubmmorexa LIOK
t FHCT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI 15.11.2024
20 KonTponbnas padota Nel o reme bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHE PEAKITUN) 18.11.2024 https://m.edsoo.ru/ff0d4290



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

Bo3nyx — cMmechb razon. Cocran

21 Bo3ayxa. Kuciopoa — 351eMeHT U bubmorexa [TOK
Ayxa. POt https://m.edsoo.ru/ff0d448e
npoctoe BemecTtBo. O30H 22.11.2024
dusnueckre U XUMHUIECKHE
99 CBOMCTBA KHCI0pOa (peakuuu bubnuorexa LIOK
okucnenus, roperne). [lonsrue 06 https://m.edsoo.ru/ff0d4614
OKcHAax 25.11.2024
Croco05b! MOJIydeHNsT KUCIIOPOa B
23 J1abopaTopuu Zq IT OMBIHIJIGHII){OIC[TI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kucIopoia 29.11.2024
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bub6mnoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHUH, IK30- https://m.edso0.ru/ff0d4790
U DHAOTEPMHUYECKUX pPEAKIUAX 02.12.2024
TomnmuBo (HedTh, YrOJIb U METAH).
25 3ar ;13He1§1/1e(11;03z[yra CITOCOOBI Zro bubmorexa HOK
p yxa, https://m.edsoo.ru/ff0d4c4a
IpCAOTBPAIICHUA 06.12.2024
[Tpaktryeckas padora Ne 3 o Teme
26 «[Tonmyuenne u cobupanne bubmmorexa [JOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3yYEHHUE €r0 CBOMCTBY 09.12.2024
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BeniectBo. HaxoxneHnune B nmpupoae 13.12.2024 https://m.edsoo.ru/ff0d4dd0
dusndeckre 1 XUMHUYECKHE
28 cBoucTBa Bogoponaa. [Ipumenenue bubmorexa [TOK
Aoposa. 1ip https://m.edsoo.ru/ff0d4dd0
BOJIOpPOJIA 16.12.2024
29 ITonsaTHe 0 KHUCIOTaX U COJISIX bubmorexa HOK

20.12.2024

https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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CriocoObI OJTy4eHHS BOJIOPOJIa B

bu6mmoreka [IOK

30
nabopaTtopuu 23.12.2024 https://m.edsoo.ru/ff0d4dd0
[Ipaktrueckas padota Ne 4 o Teme
31 «[Tony4yenue u cobupanue BoAOpoIa bubmmorexa LIOK
yi . P AOPOAA, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY 27.12.2024
32 Mounsipabiii 00BEM ra3oB. 3aKOoH bubmmoreka [JOK
ABoraapo 10.01.2025 https://m.edsoo.ru/ff0d542e
Breruncienns o0néMa, KOJIMYECTBA
33 BEIIECTBA ra3a 1o ero U3BECTHOM bubmorexa HOK
0 N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEIIECTBA UIH 00BEMY 13.01.2025
Brruncnenus 00bEMOB Ta30B 10
34 ABHEHUIO PEaKIM1 Ha OCHOBE bubmmorexa [JOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKO0Ha O0BEMHBIX OTHOIIEHU ra30B 17.01.2025
35 du3znyeckrue u XUMHUUECKHIE bub6mnoreka [IOK
CBOMCTBA BOJBI 20.01.2025 https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [lonstue 00 bubnuorexa [JOK
HMHJMKATOpax 24.01.2025 https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTes.
37 Hacsiiennbie U HEHACHIIICHHBIS bu6mmoreka [IOK
pactBOpbl. MaccoBas 10715 BelecTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpE 27.01.2025
[IpakTuueckas padora Ne 5 o teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoreka [IOK
onpeaeIEHHON MacCOBOM J0JIen https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY» 31.01.2025
39 KonrtponsHast pabora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopon. Bona» 03.02.2025 https://m.edso00.ru/ff0d6342



https://m.edsoo.ru/ff0d4dd0
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OKcupl: cOCTaB, KiIacCU(UKAIUS,

bu6mmoreka [IOK

40
HOMEHKJIATypa 07.02.2025 https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB 10.02.2025
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, Bbu6morexa [JOK
HOMEHKJIaTypa 14.02.2025 https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMUMHYECKHUE CBOWCTBA bubnuoreka [IOK
OCHOBaHMI 17.02.2025 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kimaccudukarms, bubmnoreka [IOK
HOMEHKJIaTypa 21.02.2025 https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XMUMHYECKHE CBOWCTBA bubnnorexa HOK
KHUCJIOT 24.02.2025 https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATypa,
46 CHOCOéBII) nl([)n )eHI/I}I XHMHquKHe bubmmorexa LHOK
N i ’ https://m.edso0.ru/00ad9474
CBOMCTBa 28.02.2025
[TpakTuyeckas padora Ne 6. Pemenne
47 JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACChI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN» 03.03.2025
['eneTndeckas CBSI3b MEXKY
48 KJIaCCaMH HEOPTaHMYECKUX bubmorexa HOK
. p https://m.edso0.ru/00ad9a50
COCAMHCHNHI 07.03.2025
49 O0600611eHre U cucTeMaTH3alus bubnmoreka [JOK
3HAHUU 10.03.2025 https://m.edso0.ru/00ad9ch?2
KonTponbHas padota Ne3 mo Teme
" P P bubmuorexa [JOK
50 OcCHOBHBIE KJIaCChl HEOPTraHUYECKHUX

coenuHeHun"

14.03.2025

https://m.edsoo.ru/00ad9ela
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[lepBbie MOMBITKU KiIaccUpUKAIIH

o1 XMMHYECKHUX 31eMEHTOB. [IoHsTHE O bu6mmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax cXOAHbIX 3JIEMEHTOB 17.03.2025
[Tepuonuueckuii 3aKOH U
59 IIepunonnueckas cucrema bubnuorexa LIOK
XMMHYECKUX AieMeHToB /[, U. https://m.edsoo.ru/00ada52c
Menneneesa 21.03.2025
53 [Tepurompl, rpyMIIbL, TOATPYIIIIBI bubamorexa [OK
DHOABL TPYITBL, TOMTPY 31.03.2025 https://m.edsoo.ru/00ada52¢c
Crpoenue aromoB. CocTaB aTOMHBIX bubnuoreka LIOK
94
sanep. M3oronsl 04.04.2025 https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
. bubmuoreka [JOK
95 aToMOB 311eMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cucremsl [. . Menaeneesa 07.04.2025
XapakTepucTUKa XMMHUYECKOTIO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menneneena 11.04.2025
3nauenue Ilepnonnueckoro 3akoHa
57 JUISL pa3BUTHUS HAYKU U IPAKTUKH. 1. bubnuoreka [IOK
N. MenneneeB — y4€HbIN, Ieaaror u https://m.edsoo.ru/00ada96e
rpaX1aHUH 14.04.2025
58 DJIEKTPOOTPHULIATEIBHOCTH ATOMOB bubmuorexa [JOK
XUMHUYECKHX HJIEMEHTOB 18.04.2025 https://m.edso0o.ru/00adaab8
59 WNonnast xumudeckast cBsi3b bubmmorexa LIOK
21.04.2025 https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosisipHast XuMU4ecKas bub6nuorexa [IOK

CBA3b

25.04.2025

https://m.edsoo.ru/00adaab8
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61-62 KoBanentHas HenossapHast 1 bubnuoreka [IOK
XHUMHYECKas CBA3b. https://m.edsoo.ru/00adaab9
CTeneHb OKHUCIICHUSA 28.04.2025

63-64 | OKHCIHTEIBLHO-BOCCTAHOBUTEILHBIE 1 bubmoreia HOK
o —— https://m.edsoo.ru/00adae28
BOCCTAaHOBUTEIIH 05.05.2025

65 KonTponbnas padorta Ne4 o reme 1 bubnmoreka [JOK
«CTtpoeHue aToma. XuMHUYECKast https://m.edso0.ru/00adb076
CBSI3b» 16.05.2025

66-67 | PesepBHbIii ypok. O6001IeHNE U 1 ngﬁ;ﬁfgg?ﬁ; 0adb076
CHCTEeMaTH3als 3HaHUI 19.05.2025 o '
PesepBHbliii ypok. O000I1ICHKE

68 I/ICI/ICI”)[eMaTI/IZEHI/I}I 3HaHITII:7I 1 bubmorexa LIOK

https://m.edsoo.ru/00adb486
23.05.2025
OBILIEE KOJIMYECTBO HACOB I10 68
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9 KJIACC

Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTposabubie | IlpakTuueckue
n/n Bceero H3yYeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbl
[lepuoauueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XHUMUYECKHX d1eMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa 02.09.2024
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMUYECKUX DJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB 04.09.2024

3 Kiaccudukanust 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKHUX BEIECTB 09.09.2024 https://m.edsoo.ru/00adb7e2

4 Bunpl xumMudueckou CBSI3H U THUIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 11.09.2024 https://m.edsoo.ru/00adbac6
KonTponasnas padora Nel no teme

5 «IToBTOpEHUE U yrnyoneHue 1 1
3HAaHUI OCHOBHBIX Pa3/IelIOB Kypca
8 Kiacca» 16.09.2024

6 Knaccudukanus xumuaeckux 1 bubnuoreka [IOK
pEeaKLMii 10 pa3IMYHbIM IPU3HAKAM 18.09.2024 https://m.edsoo.ru/00adbcb0
[lonsiTHE O CKOPOCTH XUMUYECKOU

7 eakiun. [ToHITHE 0 TOMOTEHHBIX 1 bubmmorexa LIOK
peaKii. https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKITUIX 23.09.2024

8 ITonsaTrE 0 XUMHUYECKOM 1 bu6mmoteka [IOK

paBHOBECHUM. q)aKTOpI)I, BIIUAIOIINEC

25.09.2024

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYCCKOU p€aKknuuu
1 IMOJIOKCHUEC XUMHNYCCKOI'O
paBHOBECUA

9 OKHCIUTEIBHO- Bbu6mmorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIINH 30.09.2024 https://m.edsoo.ru/00adcade
Teopus 21MEKTPOIUTUYECKON
10 mucconuaiuu. CUIBHBIE U clla0bie bubmmorexa LIOK
' https://m.edso0o.ru/00adcd68
SJICKTPOJIUTBI 02.10.2024
11 Honnbie ypaBHEHUS peaKuid bubmmorexa LIOK
P peaxtl 07.10.2024 https://m.edsoo.ru/00add448
XUMHUECKUE CBOMCTBA KUCIIOT U
12 OCHOBAHMU B CBETE MPEICTABICHUN bubnnoreka [JOK
00 2JIEKTPOIMTUYECKON https://m.edsoo.ru/00add5d8
JYCCOLMALUN 09.10.2024
XUMUYECKUE CBOWCTBA COJIEN B
13 CBeTE MpeACTaBICHUM 00 bubmorexa HOK
. https://m.edsoo.ru/00add8b2
3JIEKTPOJIMTUYECKON TUCCOLMALINN 14.10.2024
14 [TonsiTue 0 TMApPOIU3E coyel Bubnmorexa LTOK
AP 16.10.2024 https://m.edso00.ru/00add9d4
O0o00mIeHNEe U CHCTEMAaTH3aIHS bubmuoreka [JOK
15 .
3HaAHUHN 21.10.2024 https://m.edsoo.ru/00addd12
[TpaxTrueckas padota Ne 1.
16 «Pemenne sKcrepuMeHTaIbHbBIX bubnmorexa [IOK
https://m.edsoo.ru/00addbfa
3a71a49» 23.10.2024
KonTponbnas pabota Ne2 o reme
17 «DNMEKTPOIUTHIECKAS bubmuorexa [JOK

Juccoruanus. XuMUYeCKHue
peakuuu B pacTBOPAx»

06.11.2024

https://m.edsoo.ru/00addecO
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OO61mas xapakTepuCcTUKa raJloreHoB.

18 XUMHYECKHE CBOICTBA HA PUMEpE bubmmorexa LOK
PHMEP https://m.edsoo.ru/00addfe2
XJjiopa 11.11.2024
XnopoBogopoa. CossiHast KUCIIOTa,
19 XUMUYECKHE CBOMCTBA, MMOJTYyUYECHUE bubmorexa [TOK
> oIV ’ https://m.edsoo.ru/00ade104
IIPUMCHCHHC 13.11.2024
[IpakTuueckas pabora Ne 2 o Teme
20 «ITomydeHne CoaTHON KUCIOTHI bubmorexa LIOK
yi . N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTBY» 18.11.2024
Borurcnenus o ypaBHEHUSIM
21 XUMUYECKHUX PEaKLUN, €CIIH OAUH bubmmorexa LHOK
’ https://m.edsoo.ru/00ade488
U3 PEareHTOB JaH B U30bITKE 20.11.2024
99 OO0m1as xapakTepuCTUKA HIIEMEHTOB bubnnoreka [JOK
VIA-rpynmsl 25 11.2024 https://m.edsoo.ru/00ade64a
AnoTponHble MOAU(PUKAIIUU
93 cepbl. HaxoxieHue cepsl U eé bubnmnoreka [JOK
COEIMHEHUI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOKCTBA CEPBI 27.11.2024
CepoBoaopoi, CTpOEHHUE,
24 @HznqefKEei XI/IE/II/IIIGCKI/IG bubnmorexa [IOK
. https://m.edsoo.ru/00ade802
CBOHCTBA 02.12.2024
Oxcunpl cepbl. CepHasi KUCIIOTA,
25 buznyecKkrue 1 XuMHUYECKHe bubmmorexa LHOK
. https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHNE 04.12.2024
XUMUYECKUE PEAKIUH, JICKAITUE B
26 OCHOBE TTPOMBIIIJICHHOTO CIOco0a bubnmnoreka [JOK

MOJIYYCHHA CCpHOﬁ KHUCJIOTHI.
XHUMHUYECKOe 3arpsA3HCHUC

09.12.2024

https://m.edsoo.ru/00adec8a
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OKpYXKarolien cpebl
COETUHEHUSIMU CEPBI

Brruncnenue MmaccoBo 10U

Bbu6morexa [JOK

27
BBIX0/J1a IPOJYKTa PEAKLUU 11.12.2024 https://m.edsoo.ru/00adec8a
OO0m1as xapakTepuCTUKAa HJIEMEHTOB
VA-rpynisl. A3oT,

28 acm po}::ri aHEHUE B IPUPOJIE bubmmorexa LIOK
pacupoctp PHPOZS, https://m.edsoo.ru/00adeea6
buznuecKkrue 1 XuMHUYECKHe
CBOMCTBA 16.12.2024
AMMHBaKk, ero Gpu3nIECKUC U

29 XUMHUYCCKHEC c?;oﬁcma MOJTy4eHUE bubmorexa LHOK

» HOIYH https://m.edso0.ru/00adf004
M IPUMCHEHHE 18.12.2024
[IpakTudeckas padora Ne 3 mo Teme
30 «Hpon eHue aleMHaKa U3yYCHUE bubmmorexa LIOK
T Sk https://m.eds00.ru/00adf180
€ro CBOVICTBY» 23.12.2024
A3oTHas KucnoTa, e€ Gu3nIecKue u bubnunoreka [JOK

31 .

XUMHYECKHE CBOMCTBA 05.12.2024 https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YecKoe " Bubmmorexa LIOK
yAoop ' . https://m.eds00.ru/00adf518
3arpsi3HEHUE OKPY>KaIoIIe cpebl
COCTMHEHUSIMU a30Ta 13.01.2025
®dochop. Okcun docdopa (V) u

33 docdopnas kucnota, pusndeckue bubmuorexa [JOK
1 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
[IOIy4YEHHE 15.01.2025

34 Hcnons3oBanue pocdaros B bubnuorexa [IOK
Ka4eCTBE MUHEPAIbHbIX 20.01.2025 https://m.edsoo.ru/00adfc20
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ynoOpeHui. 3arps3HeHHe
MIPUPOTHON cpenpl hochaTaMu

Yrnepon, pacnpocTpaHEeHUE B

Bbu6morexa [JOK

35 ojie, hU3NYECKHUE
npupoze, dusi . uen https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA 22.01.2025
Oxkcupsl yraeponaa, ux Gpundeckue
1 XUMHUYECKHUE CBOMCTBA.
36 DKOJIOTHYECKHUE TTPOOIEMBI bubmorexa LIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJiepoja
(V) 27.01.2025
N bu6mmoreka [{OK
37 VYrosnbHas KUCI0Ta U €€ CoNn
29.01.2025 https://m.edso00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yriekucioro rasa. bubnuoreka LIOK
38
KauecTBennas peakius Ha https://m.edsoo.ru/00ae027e
KapOoHaT-1oH" 03.02.2025
[TepBoHavanbHbIe MOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmorexa LIOK
P . https://m.edso0.ru/00ae054e
COEIMHEHMSX YIIIepoaa 05.02.2025
. bubnuorexa [JOK
40 Kpemuuii u ero coequHeHust
10.02.2025 https://m.eds00.ru/00ae080a
[TpakTuueckas padota Ne 5.
a1 Perienne sxcriepuMeHTanbHbIX bubnuoreka [IOK
3aj1a4 1o reme «Baxknenme https://m.edso0.ru/00ae0bf2
HEMCETAIIJIBI U UX COCAUHCHUS) 12.02.2025
KonTponbnas padota Ne3 o teme
. bubmuorexa [JOK
42 «Bakueime HeMeTaJlIbl H UX

COCOUHCHUA

17.02.2025

https://m.edso0.ru/00ae0el8



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OO0m1as XxapakKTepucTUKa
XUMHAYECKUX IIIEMEHTOB —
MeTaJu10B. MeTtaiuinueckas CBI3b U

bu6mmorexa [IOK

43
METAJINYECKask KPUCTAIUITMYECKAS https://m.edso00.ru/00ae103e
peumérka. PU3nYeCKUe CBOMCTBA
METaJUIOB 19.02.2025
XUMHUYECKHE CBOMCTBA METAJJIOB.
44 DIIEKTPOXUMUUECKUN PSIJI Bubmorexa LIOK
P . P https://m.edso00.ru/00ae1156
HapsHPKCHUN MCTAJIJIOB 24.02.2025
O61ure crocoOb! MOTy4YeHHUs
MetasuioB. CrutaBel. BerauciaeHus
45 110 YPaBHEHMUSIM XMMHUYECKUX bubmorexa [JOK
yp N https://m.edsoo0.ru/00ae1156
peaKuuid, €CIIu OJIMH U3 PearcHTOB
COEPIKUT NPUMECH 26.02.2025
bu6nmoreka [JOK
46 [TonsiTHE O KOPPO3UU METAIIIOB
03.03.2025 https://m.eds00.ru/00ae1278
b K
47 [IlenouHbIe MeTAIITBI nommorexa O
05.03.2025 https://m.eds00.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnunoreka [JOK
Kanus 10.03.2025 https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNbHBIE METAILIBI — bubmuoreka [JOK
KaJIbIUI U MarHui 12.03.2025 https://m.edsoo.ru/00ae15e8
. bubmuorexa [JOK
50 Baxwueiinme coeTuHEHUS KaabIIUs
17.03.2025 https://m.edso00.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHHH 19.03.2025
59 JKEcTKOCTh BOABI U CIIOCOOBI €€ bu6mmoreka [JOK

YCTpaHEHUs

31.03.2025

https://m.edso0.ru/00ae1886
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[Tpaktrueckas padora Ne 6 mo Teme

53 "YKEcTKOCTh BOABI U METOIBI €6 bubmorexa TIOK
" https://m.edso0.ru/00aelae8
YCTpaHCHHA 02.04.2025
54 N —— Bbubmoreka [JOK
07.04.2025 https://m.edsoo.ru/00aelc64
55 AmM@oTepHbIe CBOMCTBA OKCHUJIA U bubmmoreka [JOK
TUAPOKCHUA 09.04.2025 https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [JOK
14.04.2025 https://m.edso00.ru/00ae1d86
57 OKcHUbl, THAPOKCHUIBI U COJTH bu6mmorexa [{OK
xenesa (II) u xenesa (111) 16.04.2025 https://m.edso0.ru/00ae35e6
58 O6OGI£IGHI/I€ ¥ CHCTEMAaTH3aIUS
SHaHHWH 21.04.2025
[TpakTuueckast pabota Ne 7.
59 Perienne sxcriepuMeHTanbHbIX bubnuoreka [IOK
3a71a4 1o TeMe «BaskHelmue https://m.edsoo.ru/00ae3de8
METAJIJIbl U KX COCTUHEHUS 23.04.2025
Berurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIA OJIUH
U3 PEareHTOB JJaH B N30BITKE WU bubnuoreka [IOK
60
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JIOJIM BBIXO/a MPOAYKTa
peakunn 28.04.2025
61 O06o0011eHNEe U CUCTeMAaTU3aIHs bubmorexa [IOK
3HAHUM 30.04.2025 https://m.eds00.ru/00ae3f50
KonTtponpHas padora Ne4 o reme
62 «BaxxHeume MeTalibl U UX

COEITMHEHMS

05.05.2025
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BemecTBa u matepuaisl B bu6mmoreka [IOK
63-64 . 1
MTOBCEJHEBHOM )KM3HU YEJIOBEKA 07.05.2025 https://m.eds00.ru/00ae3f50
XHUMHUYECKOE 3arpsiI3HEHHE bubnmoreka [JOK
65-66 . 1
OKPY’KaIoIlleH cpebl 19.05.2025 https://m.eds00.ru/00ae4270
Ponb xumuu B penieHnu bub6nuorexa LIOK
67 1
9KOJIOTUYECKUX MpolIeM 21.05.2025 https://m.eds00.ru/00ae4270
PesepBHbIil ypok. O6001mIeHHE 1 bubnuoreka [IOK
68 . 1
cUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00ae0d0a
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