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IMNOACHUTEJIBHASA 3AIIMCKA

IlporpaMmMa 1O XuUMHM Ha YPOBHE OCHOBHOro o0mero o0pa3oBaHus
coCTaBjicHA HAa OCHOBE TpcOOBaHMII K pe3yibTaTaM OCBOCHHS OCHOBHOM
00pa3oBaTeIFHOM IPOrpaMMBI OCHOBHOTO 001IeTro 06pa3oBaHus, MPE;ICTaBICHHBIX
B ®I'OC OOO, a Taxxke Ha OCHOBE (enepanpHO pabodeil MpPOrpaMMEl
BOCIIUTAHUA ¥ C YIETOM KOHIICIIIMH IPEI0IaBaHus yaieOHOro npeamMeTa «XuMUD)
B 00pa3oBaTCIbHEIX opranmu3anuax Poccuiickoit depcpanun.

Ilporpamma mo xumum JaéT TNPEACTAaBICHUC O ICNAX, OOmICH cTpaTeruu
oOydeHusI, BOCIIATAHMS ¥ Pa3BUTHA OOyJaroOmMXCS CpEJCTBaMU ydeOHOTO
IpeMeTa,  YCTaHABIMBACT  O0A3aTCIBHOC  TPEJAMCTHOC  COJICPXKaHUC,
IIPElyCMAaTPUBACT PACIpECIICHUE €ro II0 KJaccaM U CTPYKTypHpOBaHUE II0
pasjielaM M TEMaM IIPOrpaMMEl 10 XWMHH, OIPCACISACT KOJIMYCCTBCHHEIC W
Ka4CCTBCHHEIC XapaKTCPUCTUKH COJICPKaHUS, PCKOMCH/TyCMYO
IIOCJIC/IOBATCIIBHOCT, M3YYCHUS XUMHH C Y46TOM  MEXKIPCIMCTHRIX U
BHYTPUIIPC/IMCTHRIX  CBA3CH, JIOTUKM Y4eOHOrO IIpolecca, BO3PAaCTHBIX
0COOCHHOCTCH 0OydJaromuxcs, OIpPEACIIACT BO3MOXHOCTA IIpeAMETa IS
peanu3anuy TpeOOBAHWN K PE3yIbTaTaM OCBOCHUS OCHOBHON 00pa3oBaTCIIBHOM
IIPOrPaMMBI HA YPOBHE OCHOBHOTO 00mIcTO 00pa3oBaHMs, a TaKxKe TPCOOBaHMMA K
pe3yspTaTaM 00ydCHHS XMMUYM Ha YPOBHE IIEJICH M3ydCHUS IIPCIMETa U OCHOBHBIX
BUJIOB yd4cOHO-IIO3HABATCIIFHOW JICATECIRHOCTA OOYy9aromieTocs II0 OCBOCHHIO
y9ICeOHOTO COJICPIKAHU.

3HaHWC XWMHH CIYXUT OCHOBOH JUisi (OPMHUPOBAHUS MHPOBO33PCHUS
obyJaromerocs, ero Ipe/ICTaBICHAN 0 MATCPUAIBHOM CJMHCTBE MHpPA, BAXKHYIO
pOJIIb UTPAlOT (POPMHUPYCMEBIC XMUMUCH MPEJICTABICHUS O B3aNMOIIPCBPAINCHUAX
SHEPrUM ¥ 00 HIBOJIOIMM BEIICCTB B IPUPOJC, O IYTAX PCIICHUSA TIOOAIBHBIX
Ipo0JieM YCTOWYMBOTO Pa3BUTHS YCIIOBCYCCTBA — CHIPHCBOM, SHEPTETHYCCKOH,
IIUIIECBOM 1 9KOJIOTHIECKON OC30IIacHOCTH, TPOOIIEM 3/paBOOXpaHCHUS.

N3yueHne xumun:

cocoOCTByeT  peanm3aldd  BO3MOXHOCTEH IS CaMOpa3BUTUSL U
(dbopMHUpOBaHUS KYJIBTYPHI JIMIHOCTH, ¢ 00ICH 1 QyHKIIMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHUPOBAHHC MBIIUICHUA W TBOPYCCKHUX CIIOCOOHOCTEH
0o0ydJarommxcs, HABHIKOB WX CAMOCTOSTCIBHOM ydYCOHOM  JICATCIIBHOCTH,
OKCIICPUMCHTAIBHRIX W HCCIICAOBATCILCKAX YMCHHM, HCOOXOJMMBIX KakK B
IIOBCC/THCBHOM JKU3HHU, TaK ¥ B IPOPCCCHOHAIBHOM JICATCIFHOCTH;

3HAKOMHT CO CHCIM(PHUKOA HAYJIHOTO MEIIIICHUS, 3aKJIaJ(bIBACT OCHOBEHI
I[CJIOCTHOT'O B3TJIs/Ia HAa CIMHCTBO IIPUPOJIBI ¥ YCTIOBEKA, SBISICTCS OTBETCTBCHHBIM
9TanoM B (GOpMHUPOBAHUH €CTCCTBCHHO-HAYIHOW IPAMOTHOCTH 00 yJaIOIINXCS;



crocoOcTByeT (QOPMHUPOBAHUIO IICHHOCTHOTO OTHONICHUS K CCTECTBCHHO-
HAyYHBIM 3HAHUSAM, K IIPAPO/JIC, K YCIOBCKY, BHOCUT CBOM BKJIAJi B 9KOJIOTHYCCKOC
obOpa3zoBaHuC 00yJarONTUXCS.

Jannsie HanpaBicHUS B OOydeHMM XMMHH 00CCIICUMBAIOTCS CICIH(PHUKOMA
COJICp)KaHUs  y4eOHOTO  TpEAMCETa, KOTOPBIA  SABISCTCA  IICJArOTMYCCKHU
a/IaITHPOBAaHHBIM OTPaXCHUEM 0a30BOM HayKH XMMUH Ha ONIpEACIEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o6pa3oBaHus OPUCHTAPOBAH Ha
OCBOCHMC OOYYalOIUMUCS CHCTEMBI IICPBOHAYAJIBHBIX ITOHATHA XWMUH, OCHOB
HCOPraHMYCCKOM XMMHM U HCKOTOPHIX OTJICIBHBIX 3HAYMMBIX IIOHATUN
OPraHMYCCKON XUMUM.

CrpykTypa cojacpxaHHUS NPOTPaMMEBI II0 XUMHUHM CHOPMUPOBaHA HA OCHOBE
cucteMHOro noaxoaa x c¢ mizydeHuio. CojiepXaHHME CKJIaJbIBACTCA M3 CUCTCMBI
IIOHATHANA 0 XMMHAYECKOM 3JIEMCHTE ¥ BEUICCTBE M CUCTEMBI IIOHATHI O XUMHUYCCKOU
peakiuu. OO O5TM CHUCTEMBI CTPYKTYPHO OpIraHM30BAaHBEI 110 IMPUHITUITY
II0CJIC/IOBATCIILHOTO Pa3BUTUS 3HAHMI HAa OCHOBE TCOPCTUYCCKUX IIPC/ICTABICHUN
Pa3HOT'O YPOBHS:

— aTOMHO-MOJICKYJIIPHOTO YYCHHUS KaK OCHOBBI BCCTO CCTCCTBO3HAHUS;

— Ilepuogmnacckoro 3axkona JI. . MenjenceBa kak OCHOBHOT'O 3aKOHA XVMUY;

— YYCHUS O CTPOCHMY aTOMa U XMMUYCCKOMN CBA3Y;

— TIPEACTaBICHUM 00 JJICKTPOIUTHYCCKON JUCCOIMAIMM BCIICCTB B
pacTBopax.

Teopernducckue 3HAHWS PpaccMaTpUBalOTCS HAa OCHOBC AMIIMPUYCCKHU
IOJTy9CHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS IIOCIICAOBATCIBHO OT OJHOTO
YPOBHS K JIpyrOMY, BBIIONHSAA QYHKIUHA OOBSICHCHHS M IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUS ¥ BO3MOXHOCTCH IPAKTUYCCKOTO IPUMCHCHUS U IOIYyYCHUS
M3y4acMBbIX BCIICCTB.

OcBocHHME TMPOTpaMMEI 110 XHMHH CIIOCOOCTBYET (POPMHPOBAHUIO
IIPE/ICTABICHAS O XMMHAYECKOM COCTABISAIONICH HAy9HOM KapTHUHBI MUpPa B JIOTHKE
c€ CHCTCMHOM IIpUPOJbI, IICHHOCTHOTO OTHOIICHMS K HAay4HOMY 3HAaHUIO U
MCTO/IaM II03HaHUS B Hayke. M3ydcHHWE XVWMHM IPOMCXOJIUT C IPUBIICYCHUCM
3HAHM{ W3 paHee H3YYCHHBIX YYCOHBIX mpeaMETOB: «OKpYXaomuid MUDY,
«buonorus. 5-7 xnacce» u «@u3uka. 7 KiIacey.

Ilpy w3ydeHMM XUMHUH TPOUCXOAUT (GOPMUPOBAHHMC 3HAHUA OCHOB
XMMHUYICCKOM HAayKHd Kak 00JacTH COBPEMCHHOTO CCTCCTBO3HAHUS, ITPAKTHICCKON
JICATCILHOCTA YEJIOBCKA M KaK OJIHOTO M3 KOMIIOHCHTOB MUPOBON KYJIBTYPBHL
3ajaga y4cOHOrO IIpeiMETa COCTOMT B (POPMHPOBAHMHM CHCTCMBI XMMHUYCCKUAX
3HAHUN — Ba)KHCHMMX (AKTOB, IOHATHIA, 3aKOHOB ¥ TCOPCTHYCCKUX ITOJIOKCHUM,
JOCTYIHEIX 0000IeHnii MHPOBO33PEHYCCKOTO XapakTepa, f3bIKa HAyKW, B



IPUOOIICHHM K HAYYHBIM MCTOJIaM II03HAHWSA IIPH H3YYCHHM BCIICCTB W
XUMHYCCKHAX PCaKIii, B GOPMUPOBAHUM U PA3BUTHH IIO3HABATCIBHBIX YMCHUN W
UX TPUMCHCHUMM B Yy4YcOHO-TIO3HABATCIBHOM U y4cOHO-HCCIICIOBATCIHCKON
JICSATCIBHOCTH, OCBOCHUHM INpaBWwiI 06€30IaCHOrO OOpamICHHUS C BCUICCTBAMH B
IIOBCCAHCBHOM XH3HH.

Ilpr n3ygeHnn X¥MPY Ha YPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS Ba)KHOE
3HAYCHUC IPUOOPCIIN TAKKC IICITH, KaK:

— (GOopMHUPOBAaHWC WHTCIUICKTYAIbHO PpAa3BUTON JIMYHOCTH, TOTOBOH K
camM000pa30BaHuIO, COTPYJAHUYCCTBY, CAMOCTOSTCIBHOMY IPUHSATHIO PCIICHUIA,
CHOCOOHOM a/IaTUPOBATHCSA K OBICTPO MCHSIOUIMMCS YCIIOBHSAM KHU3HM;

—  HANpaBJIICHHOCTh OOYYCHMS Ha CHUCTCMATHYCCKOC IpuobmIcHuE
00yJaromuxcs K CaMOCTOSTCIIBHOW IT03HABATCIFHOU JICATCIBHOCTH, HAYYHBIM
MCTO/IaM IIO3HAHUSA, (POPMHUPYIOIIUM MOTHBAIIMIO U Pa3BUTUC CIIOCOOHOCTCH K
XUMWH;

— 00CCIICUCHNUC YCIIOBHA, CIOCOOCTBYIONIUX NMPHUOOPCTCHUIO 00YUaOIIUMUCS
OIIBITA Pa3HOOOPA3HOW JICATCIBHOCTH, IO3HAHWA W CAMOIIO3HAHMS, KIFOYCBHIX
HABHIKOB (KJIFOUCBRIX KOMIICTCHIIAMA), WMCIOIAX YHUBCPCAIBHOC 3HAYCHUC IS
Pa3IMYHBIX BUJIOB JICATCIEHOCTH;

— ¢dopmupoBannec o0O0mEcH (QYHKIIMOHAIEHON W  CCTCCTBCHHO-HAYYHOU
TPaMOTHOCTH, B TOM UYHCJIC yMCHHHA OOBICHATH W OICHUBATH SIBIICHUS
OKPYXKAIOIICTO MUpA, HCIIONB3YS 3HAHWUSA U OIIBIT, IIOJIYYCHHBIC IPU H3YUCHHUH
XMMHH, TPUMCHATh WX I[P PCIICHUM IPOOJICM B IIOBCCAHCBHON JKU3HH W
TPYAOBOH JICATCILHOCTH;

— ¢opmupoBaHHC Yy OO0ydYaOMUXCA TYMAHUCTHYCCKUX OTHOINCHWIA,
IIOHMMAaHUSA IICHHOCTA XHUMHYCCKMX 3HAHWWA JUIA BBHIPAOOTKH OKOJIOTHYCCKH
TICIICCOO0OPA3HOr0 TOBCJICHUA B OBITY W TPY/AOBOM JICATCIBHOCTH B IICIIAX
COXPaHCHHS CBOCTO 3/IOPOBBS M OKPYXKAIOIICH ITPUPO;THON CPC/IbI;

— Pa3BHTHC MOTHBAIIMA K OOYYCHUIO, CIIOCOOHOCTCH K CaMOKOHTpOIIIO H
CAMOBOCIIMTAHMIO HA OCHOBC YCBOCHHS OOIICYCIOBCUYCCKUX IICHHOCTCH,
TOTOBHOCTHA K OCO3HAHHOMY BEIOOpPY IPOGWIS ¥ HAIpPaBICHHOCTH JIaIbHCHIICTO
o0yucHMS.

OOmice 4YMCIO 9acoB, OTBCJACHHBIX JUIT WM3YUCHHS XUMHHM HA YPOBHC
OCHOBHOT0 00mmero o6pazoBanus, cocraBiseT 136 gacos: B 8 kitacce — 68 gacos (2
gaca B HE/CHIO), B 9 kacce — 68 gacoB (2 waca B HEJICIIO).



COJEPXKXAHME OBYYEHUS

8 KVIACC

IlepBoHauaabHbIe XUMHAYECKHAE TOHATHS

IIpeamer xvmuu. Poiib X¥MUM B J)KU3HUA 9CIOBCKA. XMMHUS B CUCTCMC HayK.
Tena u BemecTBa. Du3Mueckue CBOMCTBA BCHICCTB. ATpEraTHOC COCTOSTHUC
BemecTB. IloHsTre 0 MeTo[ax Mo3HaHUS B XUMHUU. UMCTBIC BEHICCTBA M CMCCH.
Crioco05I pa3ICIICHAS CMCCCH.

ATOMBI ¥ MOJICKYJIBI. XWUMHUYCCKHUC IJICMCHTHL. CHMBOJIBI XUMUYCCKUX
371eMEHTOB. [IpOCTBIC U CIIOXKHBIC BEIICCTBA. ATOMHO-MOJICKYJISIPHOC YICHHUC.

Xumuaeckas ¢opmyna. BaJCHTHOCTP aTOMOB XHMHYCCKUX JJICMCHTOB.
3akOoH IIOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTCNIBHAS aTOMHAs Macca.
OTtHOCHUTEIEHAS MOJICKYJISIpHAs Macca. MaccoBas /10 XMMHUYCCKOTO JJICMCHTA B
COC/IMHCHUU.

KoimaecTBo BemecrBa. Mois. Monsipaas macca. B3auMocCBsI3p KOJIMYCCTBA,
MacChl W YHCJIa CTPYKTYPHBIX CJUHUI] BemieccTBa. Pacuérer mo dopmynam
XUMHAYECKAX COCJTMHECHHUM.

OU3NYCCKNC U XMMUYCCKUC ABICHUAS. XVMUUYCCKAsA PCAKIUAA U ¢¢ IMPU3ZHAKH.
3aK0H COXpAaHCHHMS MAcChl BCHICCTB. XWMHYCCKHC ypaBHCHUA. Kiaccubuxarms
XUMHUYICCKUX PCAKIINH (COCAUHCHNS, Pa3I0KCHAS, 3aMCIICHUS, OOMCHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMUYCCKOHW IMOCY/I0H, ITpaBUjaMu paboTHl B raboparopuu u
npuémMamMu obparmeHus ¢ J1abopaTtopHsIM 000OpPY/IOBaHUCM, U3YUCHUC U OIMCAHUC
(GU3UYCCKUX CBOMCTB O00pa3iOB HCOPTAaHWYCCKUX BCHICCTB, HAOIIOJACHUC
¢bu3uaccknx (TUTABICHUC BOCKA, TAsHWAC JIbjJa, PAacCTUPAHUC caxapa B CTYIIKC,
KWIICHUC W KOHJICHCAIIMA BOJIBI) M XMMHUYCCKUX (TOPCHUC CBCUM, MMPOKAIMBAHUC
MCJTHOM ITPOBOJIOKH, B3aUMOJICHCTBHAC MEJIa C KUCIOTOMN) ABJICHUMA, HAOIIOICHUC U
ONMCAHNC TPU3HAKOB NPOTCKAHWA XMMHUYCCKUX pecakinuii (pas3IoKCHHUC caxapa,
B3aMMO/ICHCTBUC CCPHOW KHUCIIOTHI C XJIOPHAOM Oapws, pa3iioKCHHUC THIPOKCHIA
meau (II) mpu HarpeBanum, B3anMoiciicTBHE xeje3a ¢ pacTBopoM conu meau (1),
M3YUYCHUC CIOCOOOB Pa3/ICIICHUS CMCCCH: C ITOMOINBIO MAarHuTa, (MIETpOBAHUC,
BEIIIAPUBAHUC, JTUCTHLIAINA, XpoMaTorpadus, IpOBCACHUC OYUCTKN OBAPCHHON
conmd, HAOGMIOJICHUC W  ONWCAaHWC  PC3YJAHTATOB  IIPOBCACHUS  OIBITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAaHCHUS MAaCChl, CO3J[aHHUC MOJICIICH MOJICKYJI
(ImapoCTCPIKHECBHIX).

Baxuelue npeacTaBUTE M HCOPraHMYECKHUX BelIeCTB

Bo3ayx — cMech razoB. CoctaB Bo3jayxa. Kuciopos — 3j1€MEHT U MPOCTOC
BemecTBO. HaxoxJicHWe KuCaopoaa B TPHUPOAC, (DU3MUCCKUC M XUMHUYCCKUC
cBoiictBa (peaxuuu ropenus). Oxcuasl. Ilpumenenme xuciopoga. CrocoOn!



MIOJIYUCHHUS KHCJIOpoja B Jaboparopum W IPOMEINUICHHOCTH. KpyrosopoTt
Kuciopoja B mpupojic. O30H — aJuToTponHas MOAUGUKAIIAS KACIOPO/Ia.

TemmoBoit 3¢¢GeKT XUMHUYCCKON peaklnyuy, TCPMOXUMUUCCKHUC YpPaBHCHHS,
9K30- U JHJIOTCPMHUYCCKUC pCaKIMu. TOIUIMBO: YIrOjb W MCTaH. 3arpsA3HCHUC
BO3/[yXa, YCUJICHAC MAPHUKOBOTO 3 deKTa, pa3pynicHue 030HOBOTO CIIOS.

Bojiopor — ameMeHT M mpocToe BemiecTBO. HaxoxjieHue BOjiopojia B
mpupojic, (GUINUCCKUC W XUMHUYCCKAC CBOWCTBA, IPUMCHCHUC, CIIOCOORI
noirygenus. Kucnorsl v conm.

Moispasiii 066EM ra3oB. Paca€Tel 10 XUMUYCCKIM yPaBHCHUSM.

Odusnucckue CBOMCTBA BOJABL. Bojia kKak pacTBOpUTEib. PacTBOpEL
HacrIlneHHBIC ¥ HCHACHIIMICHHBIC PacTBOPHL. PacTBOPMMOCTH BCUICCTB B BOJIC.
MaccoBas 1011 BEIICCTBa B pacTBOpe. XMMUUCCKHAEC CBOMCTBA BOjBL. OCHOBAaHUS.
Posnrs pacTBOpOB B IIpUpPOJIC U B XU3HU uciioBeka. KpyroBopoT BojBI B IIpUpO/IC.
3arps3HeHUC NPUPOAHBIX BOJ. OXpaHa ¥ OYMCTKA IIPUPOJTHBIX BOJI.

Knaccuduxanusa ncopranmaeckux coepuaeHuit. Oxcuanl. Kitaccuduxamms
OKCHJIOB:  coseoOpasyromque  (OCHOBHBIC, KHCIIOTHBIC, aM(QOTCpPHBEIE) U
HeconcoOpasyromme. HomeHkimarypa oOkcujaoB. DH3MUCCKUC W XUMHUYCCKUC
cBoiicTBa OKCHJIOB. IlomyaeHme okcuoB.

OcnoBanms. Kiaccudpukanus ocHoBanwii: mEIOYM ¥  HCPACTBOPUMBIC
ocHoBanusa. HomcHkiiatypa ocHOBaHuil. DU3NYCCKUC W XUMUYCCKUC CBOWMCTBA
ocHoBaHuH. [lomydeHrue OCHOBaHUM.

Kucnotel. Knaccudukamus xkucnor. Homenknarypa kucinor. @usmucckue u
XMMHAYCCKAC cBoMcTBa KuCiIOoT. Psayn axktmBHoctm MetaswioB H. H. bekerosa.
Ilonmydgenne KuCIOT.

Comu. Homenkiarypa cosneil. @U3NYCCKUC U XMMUUYCCKUC CBONCTBA COJICH.
Ilomyuaenune comnen.

I'eHeTyeckas CBA3b MEXK/ Ty KJIaCCaMU HCOPTaHUICCKUX COCAUHCHUM.

Xumuueckuii Ikcnepumenm:

KauCCTBCHHOC ONPC/ICIICHUC COJICPXKAaHUS KUCIIOpPO/ia B BO3/yXe, ITOJIyICHHUC,
cobupaHue, pacro3HABaHWC M M3YUCHUC CBOWCTB KHCIIOpOjia, HaO0IcHUC
B3aMMOJICHCTBUS BCUICCTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBCHHUS U
IIPCKpamcHus TopcHus (moXxapa), O3HAKOMJICHMC C oOpasiaMu OKCHJIOB U
ONMCAHUC WX CBOKMCTB, NOJYyYCHHUC, COOMpaHWC, pPAaclO3HABAHUC W W3YYCHUC
CBOMCTB BOjIopoja (TOpPCHHC), B3aMMOJICHCTBUC Bojopoaa ¢ oxcujaoMm meau (1)
(BO3MOXHO HCIIOJIE30BAHUC BHICOMATCPUAJIOB), HAOIOICHUC OOpa3IOB BCHICCTB
KOJIMYCCTBOM 1 MOJIb, WCCICAOBAHUC OCOOCHHOCTCH PpAcTBOPCHHS BCIICCTB C
pa3IMYHONM PAacTBOPUMOCTHIO, IIPUTOTOBJICHUC PACTBOPOB C ONPCACICHHOU
MAacCOBOM JIOJICH PacTBOPEHHOTO BCIICCTBA, B3aMMOJICHCTBUC BOJBI C MCTaJLJIaMU
(matpueM w®  KajgeIMeM) (BO3MOXKHO  HMCIOJIE30BAHUC  BHJICOMATCPHUANIOB),



MCCIICJIOBAaHNEC 00pa3loB HCOPraHWYCCKAX BCIICCTB PA3IMYHBIX KJIACCOB,
HaOII0/ICHIC U3MCHCHHS OKPAaCK{ MHAMKATOPOB B PAaCTBOpPAaxX KHUCIIOT U IICIIOYCH,
m3ydcHue B3aumojeirictBus okcujpa meau (II) ¢ pacTBopoM CepHOM KHMCIIOTHI,
KHCJIIOT C METaUlaMH, PCaKkIM¥ HEUTpaJIM3alli{, IIOIyYCHHE HEPaCTBOPHUMBIX
OCHOBAaHMM, BBITCCHCHHC OJIHOI'O MCTajljla JIPyrMM K3 pacTBOpa COJIM, PCIICHUC
9KCIICPUMCHTAJIBHBIX 33Jad 0 TeMme «BaxHeimue xiIacchl HEOPraHWYCCKHUX
COCIUHCHUN.

Iepuonnuyeckuin 3akoH W Ilepuoamueckasi cHCTeMa XHMHYECKHMX
neMenToB /JI. U. Menaeaeea. Ctpoenne aroMoB. XHMHYECKAS CBA3b.
OKHCINTETHLHO-BOCCTAHOBUTEIbHBIC PEAKIIAA

IlepBrie TONBITKH KiIacCH(UKAIMM XUMUYCCKUX 3JcMcHTOB. [loHsTHE O©
TpylIax CXOJHBIX D3JCMCHTOB (UICIOYHBRIC M IEIOYHO3CMCIBHBIC MCTAJUIH,
TaJIOTCHBI, THCPTHBIC Ta3bl). DJIEMCHTHI, KOTOPHIC 00pa3yoT aM(pOTEPHEIC OKCHJIBI
Y TUJIPOKCHUJIBL.

Ilepuogmaeckuii 3akoH. Ileproamdeckas cucreMa XUMUYCCKAX 3JIEMEHTOB /1.
HU. MengeneeBa. KoporkomepmonHas W JIUHHOIICPHOAHAS  (OpPMEI
Ilepuogmuacckoit cucremnl xumuacckux ieMeHTOB JI. M. Menaeneena. 1lepuoast
u rpynibl. DU3WYECKUM CMBICH IOPSJKOBOIO HOMEpa, HOMEPOB IEpHOJAa U
TPYIIIBI 3JICMCHTA.

Crpocnue atomoB. CoctaB aToMHBIX sijicp. M3oTonsl. OnexkTponsl. CtpoeHue
JICKTPOHHEIX 00009eK aroMoB IepBRIX 20 XMMHYECKHX JJICMCHTOB
Ilepnommueckort cucremsl JI. M. MenaeneceBa. XapakTepUCTHKa XWMHYECKOTO
9JICMCHTA 10 ero nmonoxceHuto B llepuogmaeckoit cucreme . M. Meneneena.

3aKOHOMCPHOCTH W3MCHCHHMS pajuyca aTOMOB XHWMHYCCKHUX DJICMCHTOB,
MCTaJUIMYCCKUX ¥ HEMCTAJUIMYCCKUX CBOMCTB 110 TPYyNIaM U ICpUOaM.

3naucHue [leproanaeckoro 3akoHa u [leproardecKoi CUCTEMBI XUMUYCCKUX
9JICMCHTOB Ui pa3BuTvsa Hayku u npaxtuku. J[. WM. MenaeneeB — ydEHBIA U
IpaK/]aHVH.

Xumugeckas cBa3b. KoBaneHTHas (HONSpHAS W HEMONSpHAs) CBA3b.
OIIEKTPOOTPHUIIATCIBHOCTh XMMUYCCKUX JICMCHTOB. lOHHAas CBA3b.

Crenienp  oxucicHuS.  OKUCIMTEIBHO-BOCCTAHOBUTCIIBHBIC — PCaKIIUH.
ITponieccrl oxucicHUS ¥ BoccTaHOBIICHUA. OKUCIUTEIN ¥ BOCCTAHOBUTCIIN.

Xumuueckuii Ikcnepumenm:

u3ydcHrUE OOpa3IOoB BCIIECCTB MCTAJUIOB W HEMCTAJUIOB, B3aWMOJICHCTBHC
THIPOKCHJIa IIMHKA C pacTBOpaMU KHCIOT ¥ IICJI0YCH, NPOBCJCHUC OIBITOB,
WUIIOCTPUAPYIOIINX  IPUMCPHl  OKHUCIWATCIFHO-BOCCTAHOBUTCIBHBIX  pCaKIyi
(TopeHHE, pCaKIK PA3I0KCHUS, COCTUHCHU).

Mesicnpeomemnpie ceasu



Peanuzanus MEXIIpCAMCTHBIX CBS3CH IIpM M3Y4CHMM XMMUU B 8 Kiacce
OCYIIIECTBIISICTCS 9epe3 WCIOJIb30BaHMC Kak OOIMX €CTeCTBEHHO-HAYIHBIX
IIOHATHM, TaK ¥ IOHATHM, SBIISIOIUXCS CUCTCMHBIMU JIJIL OT/CIBHBIX IIPC/IMCTOB
€CTECTBCHHO-HAYYHOTI'O IIMKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC IIOHATHSA: HAYYHBIN (DaKkT, TWIIOTE3a, TCOPUS,
3aKOH, aHaJM3, CHUHTC3, KiIacCHuUKAIUA, IICPUOIMIHOCTh, HAOIIOICHAC,
9KCIICPUMCHT, MOJICIINPOBAHNUC, U3MCPCHUC, MO/ICIIb, SIBJICHUC.

®usvka: MaTcpus, aToOM, DJJCKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIWJ,
M30TOIbI, PaJIMOaKTUBHOCTh, MOJICKYJA, DJICKTPUUCCKUAN 3apsjl, BCIICCTBO, TCIIO,
00BEM, arperaTHOE COCTOSIHHC BEIICCTBA, Ta3, GU3MYCCKUC BCIIMYWHEI, CIMHUIIBI
M3MCPCHHUS, KOCMOC, IUIaHCTHI, 3BE37161, ComHIIC.

buonorus: dorocunres, anxanuc, 6uocdepa.

I'corpadms: armocdepa, ruapochepa, MHUHCpAIBRI, TOPHEIC IIOPOJIHI,
II0JIC3HBIC MCKOIIaCMbIC, TOIIMBO, BOJHBIC PECYPCHL.

9 KJIACC

BemecTBo 1 XUMHYECKAS] PEAKIAA

Ilepuogmaeckuii 3akoH. Ileproamdeckas cucreMa XUMUYCCKAX 3JIEMEHTOB /1.
N. Menacnecera. CtpocHHE aToMOB. 3aKOHOMCPHOCTH B WM3MCHCHUU CBOWCTB
XUMHYCCKAX DJICMCHTOB IICPBBIX TPEX IICPUOJOB, Kaluf, KajlbllUd M HX
COCJIMHCHAA B COOTBETCTBHM C IIOJIOXKEHWEM 3jeMeHTOB B Ilepmommueckon
CHCTCMC U CTPOCHUCM KX aTOMOB.

CrtpocHue BemecTBa: BUJIBI XUMHUYCCKOW CBSI3U. THUIBI KPUCTAJIIMYCCKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUIMYCCKOU PEIIETKUA U
BHJIa XMMHYCCKOM CBSI3H.

Knaccudukaius 1 HOMCHKJIATypa HEOPraHMYCCKUX BEHICCTB. XMMHYICCKUC
CBOMCTBa BCIIECCTB, OTHOCHAIIMXCS K Pa3iIM4HBEIM KjIacCaM HCOPraHMYCCKUX
COC/IMHCHUM, TCHCTUYCCKAs CBA3b HCOPTaHWYCCKUX BCIICCTB.

Knaccudukaiys XUMIYECKAX PEaKIMA 110 Pa3IMIHBIM IIPU3HAKaM (10 YHCITY
¥ COCTaBy YYacTBYIOIIMX B PCAKIMH BEIICCTB, II0 TEIIOBOMY 3(dekTy, Mo
M3MCHCHUIO CTCIICHCH OKHCIICHHUS XMMHYCCKHUX JJICMCHTOB, 110 00paTMMOCTH, II0
YYacTHIO KaTaln3aTopa). JK30- U SHJAOTCPMHUYCCKUAC PCAKIINH, TCPMOXUMHUICCKHAC
ypaBHCHUS.

Ilonsatre o ckopoctu xummueckoil peaknuu. [lonstTre 06 oOpaTMMBIX ©
HEOOPAaTUMBIX XMMHUYCCKUX peakiusax. IloHaTre 0 TOMOTCHHBIX U TE€TCPOTCHHBIX
peaknusax. Ilonstue o xaranuse. Ilonstre 0 XuMuUIeckoM paBHOBeCHU. DaxTOPHI,
BIMSIONIMC HA CKOPOCTh XWMHYCCKOM PpCaKIMM U IIOJIOKCHUC XUMHUYCCKOTO
paBHOBCCHS.

OKUCIUTEIFHO-BOCCTAHOBUATCIIBHEIC ~ PCAKIMM, JJICKTPOHHEIM  OayiaHc
OKHUCJIMTCIIBHO-BOCCTAHOBUTCIBHOM  PCaKIUy. CocraBncHue  ypaBHCHUM



OKHUCJIMTCIIFHO-BOCCTAHOBUTCIIBHBIX  PCAKIIMA C  HCIIOJIB30BAHHMCM  MCTO/[a
BJICKTPOHHOTO Oaranca.

Teopus 2JICKTPOIUTUYCCKOM JUCCONMAIINK. DICKTPOIUTEI U HEIJICKTPOJIUTHI.
Katuonsl, annonsl. MexaHu3M AucCONMAalMM BCIICCTB C Pa3IMYHBIMU BUJIAMU
xumuaeckoi cBs3u. CreneHs auccornuanyuy. CHIBHBIC U CIa0BIC SICKTPOJIUTEL

Pcakuu nonHoro o6mMcHa. Y CI0BUS MPOTCKAHUSA PCAKIIAA HOHHOTO OOMCHA,
IIOJIHBIC YW COKpallHHBIC WOHHBIC YypaBHCHUS peaxiuil. CBoiicTBa KHCIOT,
OCHOBAaHMA ¥ COJCH B CBCTC TPCJACTABICHUNA 00 DJICKTPOIUTAYCCKON
nucconmanyy. KauectBeHnblie peakiiuy Ha HOHEBL. [IoHsSTHE O TH/IPOIN3E COJICH.

Xumuueckuii Ikcnepumenm:

O03HAKOMJICHHC C MOJICTISIMU KPUCTAUIMYCCKUX PCHIETOK HCOPraHMYECKUX
BCIICCTB — MCTAUIOB M HEMETaUIOB (Tpadmra M aiMasa), CIOXKHBIX BCIICCTB
(xJI0pH1a HATpHs), UCCIIC/IOBAHUC 3aBHCHUMOCTH CKOPOCTH XMMHYCCKOW PCAKIIN
OT BO3/ICHCTBHUS pa3IMIHBIX (AKTOPOB, HCCICAOBAHUC DICKTPOIIPOBOHOCTH
pacTBOpPOB BCIIECTB, IIpoIlecCa JUCCOIMAIIMM KWCJIOT, IMeJIodei U coseH
(BO3BMOXXHO  WCIIOJIb30BAHME BHJICO MAaTCPUAIOB), IIPOBC/JCHUC  OIIBITOB,
WUIIOCTPUPYIOMMUX  IpPHU3HAKKA IPOTCKAHWS  PpCakiii HMOHHOTO oOMeHa
(o6pa3oBanme oOcajka, BBIJICICHUC Ta3a, oOpa3oBaHWC BOJIBI), OIIBITOB,
WUIIOCTPUAPYIOIINX  IPUMCPHl  OKHUCIWATCIFHO-BOCCTAHOBUTCIBHBIX  pCaKIyi
(Tropenme, peakiiy pas3lIOKCHUS, COCIUHCHUS), PACIIO3HABAHUC HCOPTaHWYCCKUX
BCIICCTB C IIOMOINBIO KAYCCTBCHHBIX PpCAaKIUii Ha HOHBI, PCIICHUC
9KCIICPYMCHTAJIBbHBIX 33/1a4.

HemeTanbl 4 HX COeTMHCHUSA

Ob6mas xapaxtepuctuka TrajmoreHoB. OcoOCHHOCTM CTPOCHHS aTOMOB,
XapakTepHbIe CTeIcHM OKuciIcHHUA. CTpocHHE M (PU3WYCCKUE CBOWCTBA IPOCTHIX
BCIICCTB — TrajorcHoB. XWMHYCCKMC CBOMCTBA Ha IpUMeEpe  XJjopa
(B3aMMOJICHCTBIC C METaJUIaMH, HEMETAJUIaMH, IIejiodamu). XJIOPOBOAOPOI.
ConsHas KucCIOTa, XMMUYCCKUC CBOMCTBa, IIOJIIydCHHC, IpuMcHeHue. JlciicTBue
XJIOpa ¥ XJIOPOBOJIOPOJa Ha OpPraHM3M dYCJIOBCKA. BaXHCUINNMC XJIOPUJBI U UX
HAXO0XJICHUC B IIPUPO/IC.

Ob6mas xapaxtepucThka 31eMeHTOB VIA-rpymmbel. Oco6eHHOCTH CTPOCHUS
aTOMOB, XapakTEpHBIC CTEIeHM OKWCICHHUSA. CTpocHHWE M (U3MYCCKUEC CBOHCTBA
IIPOCTHIX BEIICCTB — KHUCIIOPO/ia M CEphl. AJIOTPOITHEIC MOAU(UKAIIMK KHACIOPO/ia
¥ ceprl. XUMHUYCCKUE CBOiicTBa cephl. CepoBOAOpOJ], CTpOCHHUE, (QU3MYCCKUC U
XUMHYCCKUE CBOMcTBAa. OKCHUJBI CEphl KaK IPCJCTABUTCIN KUCIOTHBIX OKCHJIOB.
Cepunas kucimota, (uU3MHECCKHC ¥ XUMHAYCCKAC CBoWcTBa (00mme Kax
IPEJICTABUTENIS KjIacca KHUCIOT H crnenududaeckue). XWUMHYCCKHC PCaKIvy,
JC)KaNc B OCHOBE IPOMEINUICHHOTO CHoco0a IMOIy4CHHS CCPHOM KHMCIIOTHL
ITpumenenue cepHoil kucinoTel. Coilv CepHOM KUCIIOTHI, KAYCCTBCHHAS PCaKIlisl Ha



cynbar-non. HaxoxjieHne cepel u ¢€ COCAMHCHUN B TPHUPOAC. XHUMHUYCCKOC
3arpsi3HCHUC OKPYXKAIOWCH CPEJbI COCAMHCHUSIMH CCpPhl (KUCIIOTHBIC JIOXIH,
3arpsA3HCHUC BO3/AyXa U BOJIOEMOB), CIIOCOOKI €0 MPCI0TBPAIICHMSL.

OOmras xapaktepuctuka 37a¢MCHTOB VA-rpymnmbl. OCOGCHHOCTH CTPOCHHS
aTOMOB, XapaKTCPHBIC CTCIICHU OKHUCICHHSA. A30T, paclpoOCTpPaHCHUC B IPUPOJIC,
(bHU3MYCCKUC U XUMUYCCKUC CBOMCTBA. KpyroBopot azora B npupojic. AMMHAK, CTo
(bU3MYCCKUC U XMMHUYCCKHAC CBOMCTBA, OJydcHUC U puMeHeHue. Cotn aMMOHUS,
¥X (PU3NUCCKUC U XUMUUYCCKUC CBOMCTBA, MpuMcHEHHUC. KauecTBeHHAsA peakiius Ha
VOHBI aMMOHHA. A30THAs KHUCJIOTa, ¢ HOMydCHHE, (QUBNUCCKUC M XUMHUYCCKHUC
cBoiicTBa (0OmMEC KAk TPCJACTABUTCISA KiIacca KUCIOT M CHCIUMUYCCKHC).
Wcnons30BaHUC HUTPATOB H COJICH aMMOHHMA B KadCCTBC MHHCPAJIBHBIX
ynoOpcHuiA. XUMUYCCKOC 3arpA3HCHUC OKPYXKAIOMICH CPC/IBI COCAMHCHUSIMU a30Ta
(KUCIIOTHBIC JIOX/IM, 3arpsA3HCHHUC BO3JyXa, MOYBEI ¥ BogoémoB). Docdop,
ajuroTponHsic Mogudukanuu (dochopa, QUIMICCKUC M XUMUUCCKHAC CBOMCTBA.
Oxcugt docthopa (V) u bochopras kuciaora, PU3NICCKAC U XUMUICCKUC CBOMCTBA,
nonydenue. Ucnonp3oBanue ¢ochaToB B KA9ECTBE MUHCPAIBHBIX y/I00pCHMIA.

OO6mras xapakrepuctka IEMCHTOB IV A-rpynmel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapakTCPHBIC CTCIICHM  OKHUCJICHUS.  YTJICPOJ,  aJUIOTPOIIHBIC
MOUKAIIMKM, PACIPOCTPAHCHUC B IPHUPOJIC, (GUIMUCCKUC M XUMHUYCCKUC
cBoiictBa. Ancop6mms. Kpyrosopor yriaepoaa B mpupojie. OKCHJbI yriiepoja, ux
(GU3MYCCKUC W XUMHYCCKHAC CBOMCTBA, JICHCTBHC HA JKUBHIC OPraHU3MEL,
HOJYYCHAC M IPUMCHCHHC. OKOJIOTUYCCKHAC IPOOJICMBI, CBI3aHHBIC C OKCHJIOM
yraepoga (IV), rumore3a TIOOAIBHOTO NOTCILICHUS KIIMMATa, ITAPHUKOBBIA
s dekr. YronsHas kucmoTa u ¢ comr, UX QUINICCKUC M XUMUYCCKUC CBOMCTBA,
NOJIydcHUEC W npuMcHeHue. KadccTBeHHas peaknus Ha KapOOHAT-MOHBL
Hcnonp30Banuc kapOOHATOB B OBITY, MCJUIIMHC, MPOMBIIUICHHOCTH U CCIHCKOM
XO03SICTBC.

IepBoHAYANBHBIC TIOHATHSA 00 OPraHMYCCKUX BCIICCTBAX KAK O COCAUHCHHUAX
yriepojaa (MeTaH, 3TaH, STWICH, alleTIICH, STAHOJ, TJIUICPUH, YKCYCHAs KICIIOTA).
IlpupojiHEIC WCTOYHUKH YTIICBOJOPOAOB (Yrojb, NPUPOJHBEIA Ta3, HEPTH),
IPOJYKTHI WX Tiepepaborku (6¢H3MH), UX POIs B OBITY W IPOMEIILICHHOCTH.
IMousTHE 0 GUOJOTMYCCKY BAXHBIX BCIICCTBAX: XKUPaAX, OCiIKax, yriieBoiax — U UX
PO B OKM3HM UYCIIOBCKA. MarcpualbHOC CIAMHCTBO OpPraHUYCCKUX H
HCOPraHUYCCKUAX COC/IMHCHUI.

Kpemumii, ero ¢Qusmueckue ¥ XUMHYCCKHC CBOMCTBA, IOIYYCHHC U
npumcHenue. CocnauHcHusS kpemuus B upupojac. O6mue mnpejcraBicHus 00
okcuyie kpemuus (IV) u kpemuueBoit kuciore. CHIMKATBI, UX KCIIOIH30BAHUC B
OBITY, B IIPOMBIILICHHOCTHA. BaXXHCHINMUC CTPOUTCIBHBIC MAaTCPHANIbI: KCPaMHKA,



CTCKJIO, IICMCHT, OcTOH, *kene300cToH. [IpobaeMsr 6€30macHOTO MCIOITBE30BAHUS
CTPOMTEIFHBIX MATCPUAIOB B IIOBCCTHCBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

M3ydcHUE 00pa3lioB HCOPTaHWYCCKUX BEIICCTB, CBOMCTB COJISHOW KUCIIOTHL,
IIPOBC/ICHUC KaYCCTBCHHBIX PCaKIMiA HA XJIOPU-MOHBI U HAOIIOJICHIC IPU3HAKOB
X MPOTCKAHUS, OIKBITHL, OTPAXAIOMMWC (PU3NICCKHEC W XUMHUYCCKHC CBONCTBA
TAJIOTCHOB M WX COCAMHCHHY (BO3MOXXHO HCIOJB30BAHUC BUJICOMATCPHUAIIOB),
O3HAKOMJICHMC C oOpa3nmamMu XJIOpUAOB (TaJOrCHUJIOB), O3HAKOMJICHHC C
obpasmamu cepel M ¢€ COCHAMHCHMAMH  (BO3MOXHO  HCITOJIb30BaHUC
BHJICOMATCPHUAJIOB), HAOIOICHUC IpoIlecca OOyrIMBaHUS caxapa ITojI JICHCTBUCM
KOHIICHTPAUPOBAHHOM CCPHOM KHUCJIOTBI, HW3y4CHHUC XUMUYCCKUX CBOKCTB
pa30aBJICHHOM CCPHOI KUCIIOTHL, IPOBE/ICHUE KAYCCTBCHHON PEAKIIH Ha CyIh(aT-
MOH U HabmojcHWE Npu3HaKa e€ NPOTCKAaHMS, 03HAKOMIICHHC C (PU3UICCKUMU
cBoiicTBaMm a3oTa, gocdopa M uX cocaMHCHUN (BO3MOXKHO HCIIOJIE30BaHUC
BHJICOMATCPHUAJIOB), 00pa3iaMu a30THEIX U (HOCHOPHBIX yHoOpCHUH, MOIydCHUC,
cobupaHue, pacroO3HaBaHMEC ¥ W3YYCHHC CBOWCTB aMMMaKa, IIPOBC/ICHHC
Ka4CCTBCHHBIX PCaKIMi Ha MOH aMMOHMSA ¥ (ocdaT-mOH M M3YUCHUC IIPU3HAKOB
VX IIPOTCKaHWs, B3aMMO/ICCTBHEC KOHIICHTPUPOBAHHOM a30THOU KUCIIOTHI C MC/IBbIO
(BOBMOXXHO  HWCHOJIB30BAaHWE  BUJCOMATCPHAJIOB),  W3Y4YCHHC  MOJICICH
KPUCTAUTMYCCKUX PCmETOK anmasza, rpadwura, (¢yUICpeHa, O3HAKOMJICHUC C
IIpOIECCOM  a/IcopOIMy pacTBOPEHHBIX BCIICCTB AaKTHUBHPOBAHHBIM YIVIEM U
YCTPOMCTBOM IIPOTHBOra3a, IOJIydCHHUE, cOOMpaHue, paclio3HaBaHUC U M3YUCHHC
CBOMCTB YTJICKUCIIOTO Ta3a, IPOBCJCHUC KAYCCTBCHHBIX pCakiuii Ha kapOoHaT w
CIWJIMKAT-MOHBl ¥ W3Y4YCHHC IIPU3HAKOB MX IPOTCKAHUSA, O3HAKOMJICHHC C
IPOAYKIMCH CHJIMKATHOM IIPOMBIIIICHHOCTH, PCIICHUE SKCIICPUMCHTAIBHBIX
3a3/1a4 10 TeMe «Baxuene HeMETaJUIBL ¥ UX COC/IMHCHUS.

MeTabl ¥ UX COeTHHEHUSA

OOmas xapakTepUCTIKa XUMHICCKHAX DJICMCHTOB — MCTAJUIOB HA OCHOBAHUH
nx nonoxeHus B Ilepmoamueckoy cucreme xmmudeckux dnemeHTtoB . H.
MenaeneeBa u crpocHus atomoB. CTpocHHE METa/uIoB. Metajuimieckas CBS3b U
MCTAJUIMYCCKAass ~ KpUCTAUIMYCCKas  peméTka.  OJICKTPOXMMHUYCCKUA P
HAIPSDKCHUN MeTaiioB. Ou3nycckre 1 XUMAYCCKHAC CBOMCTBA MeTayuioB. O6mue
crocoOnl monmydcHus MeTawioB. [loHATHE O KOppO3WM MCTAUIOB, OCHOBHEBIC
cnocoOsl 3amuTel UX OT Koppo3uu. CmmaBel (CTayib, YYyTryH, JIOPAJIOMHUHUH,
OpoH3a) ¥ UX IPUMCHCHHE B OBITY U IPOMEIIIJICHHOCTH.

Ienognsie Metamwiel: nonoxeHue B Ileproamaeckoit cucteMe XMMIYECKIX
anemeHToB JI. 1. MeHjeneeBa, CTpOCHHE MX aTOMOB, HAaxXOXJICHUE B IIPUPOJC.
dusnueckue ¥ XMMUYCCKUEC CBOMCTBA (Ha mpuMepe HaTpus U Kaimus). OKCHAbl U



TUJPOKCUIGI HATpus W Kauus. [IpUMEHCHHC WICIOYHBIX MCTAUIOB W UX
COCIMHCHUM.

[lle10o9yHO3EMCIBHBIC MCTAJUIBI MArHUM ¢ KaJIblIMA: TOJIOXKCHHUC B
Ilepuommacckon cucteme xummacckux diuemeHToB J{. M. MenaeneeBa, crpocHue
WX aTOMOB, HAXO0XJICHUC B IIpupo/ic. PU3NYCCKUC U XUMUYICCKUC CBOMCTBA MarHus
W Kauplui. BaXHCHIMUC COCAMHCHUS KajubIusd (OKCHJ, THJIPOKCHJ, COJIH).
JKécTtrocTh BOJBI ¥ CLIOCOOEI €€ yCTpaHCHUS.

Anromunuii: nonoxenue B Ilepuoaudaeckoit CUCTEME XMMUYCCKUX JICMCHTOB
J. U. MeHnjeneeBa, CTpocHHME aToMa, HaxOXJICHUEC B IpUpoje. PU3MUCCKAC U
XUMHUYCCKUAC CBOMCTBA aTtoMUHAA. AM(OTCPHEIC CBOMCTBA OKCHJIA W THUIAPOKCH]IA
ITIOMUHUSL.

Keneso: nmonoxenue B Ileprogmaeckoit cucTeMe XMMAYCCKUAX 3JICMECHTOB /.
H. MeHneneeBa, CTpoeHHME aTroMa, HaxoxjacHue B Ipupojac. Dusnueckue u
XUMHUYCCKUC CBOMCTBA xene3a. Oxcuibl, Tuapokcuasl 1 conu xee3a (II) u xenesa
(III), mx cocTaB, CBOICTBA U ITOJIyICHHUC.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHMC C oOpasaMy MCTAUIOB M CIUIABOB, WX (QU3NUCCKAMH
CBOMCTBaMH, M3YUCHHC PC3YJIBTATOB KOPPO3MH  MCTALIOB  (BO3MOXHO
WCITOJIb30BAHUC BHJICOMATCPUAIIOB), OCOOCHHOCTCH B3aMMOJICHCTBHUS OKCHIA
KB W HATpPUA C BOJOW (BO3MOXHO WCIOJIB30BAHUC BHJICOMATCPHUAIIOB),
HCCJICJIOBAHUC CBOMCTB XKECTKOM BOJIBI, IPOIICCCAa TOPCHUS XKEjC3a B KHCIIOPOJIC
(BO3MOXXHO  WCIIOIb30BAHWC  BHJICOMATCPUAIOB), IIPU3HAKOB MPOTCKAHUS
Ka4CCTBCHHBIX PCaKIMii HAa MOHBI: MarHus, KaJbllUs, aJIIOMUHUSA, IIMHKA, XKCJIC3a
(II) u xene3za (III), mexu (II), HabmroeHIE U OMMCAaHKE MPOIIECCOB OKPAIIMBAHMS
IUITAMCHY WOHAMHM HATpWi, Kaausid W KaublOus (BO3MOXHO WCITOIIE30BAHUC
BHJICOMATCPHUAJIOB), UCCIICIOBAHUC aM(POTCPHBIX CBOWCTB THIPOKCH/IA AIFOMUHUS
Y THUJIPOKCHJIA IIMHKA, PCIICHUC SKCIICPUMCHTAILHBIX 3aj1a4 110 TeMe «Baxueiue
MCTAJLIBI U KX COCUHCHUS.

X¥MHA U OKpPYKaouias cpeaa

BemecrBa ¥ Marcpuansl B IOBCCJAHCBHOM J>XKM3HM d4CIIOBEKa. be3omacHoce
WCITOJIb30BAHUC BCIICCTB M XUMHUYCCKUAX peakiuii B Omity. IlepBas momoms npu
XUMUYCCKUX 0XKOT'aX U OTPABJICHUSX.

XAMHYCCKOC 3arpsA3HCHUC OKPYXAIOMICH cpeabl (IpECcibHAS JIOIMyCTHMAs
KOHIICHTpaIms BemiecTs, aanee — [1JIK). Pons XuMun B PEIICHUM SKOJIOTHYCCKHAX
pobIcMm.

Xumuueckuii IKCnepumenm:

m3ydcHrue 00pa3IoB MaTepuaioB (CTCKJIO, CIUIABEI METAJIIOB, ITOJIMMCPHBIC
MaTCpUaIIEI).

Mesrcnpeomemnnie ceazu



Peanmuzanus MEXIIpCAMCTHBIX CBS3CH IpM M3y4CHMM XUMUU B 9 Kiacce
OCYIICCTBIIICTC YCPC3 HCIOIB30BAHMC KaKk OOIIMX ECTCCTBCHHO-HAYYHBIX
IIOHATHHN, TaK U TOHATHH, ABJISIONIMXCA CUCTCMHBIMH JIJI OTJICIBHEIX ITPCIMCTOB
CCTCCTBCHHO-HAYYHOTO I[UKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC IOHSATHSA: HAY9HBIM ()aKkT, TUIIOTE3a, 3aKOH,
TCOpWs, aHajuu3, CHHTE3, KiIaccupukamnus, IICPUOJIUIHOCTh, HAOIIO/ICHAC,
OKCICPUMCHT, MOJICIIMPOBAHUC, W3MCPCHHUC, MOJIC/Ib, SBJICHHUC, ITapHUKOBEIMA
s deKT, TCXHOIOTHSA, MATCPUAIIEL.

®dusuka: Marcpus, aToM, OJICKTPOH, IIPOTOH, HCHTPOH, HOH, HYKIHJI,
W30TOIbI, PaJMOAKTUBHOCTh, MOJICKYJIA, OJICKTPUYCCKUM 3aps)l, IPOBOHUKH,
MIOJIYIPOBOJHUKH, JUIJICKTPUKHA, (POTOIIICMCHT, BCHICCTBO, TECIIO, OO0BEM,
arperaTHOC COCTOSIHUC BCIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KPUCTALINICCKAS
peméTKa, CIUIABBI, (PU3UUCCKHUC BCIUYMHBI, CJIMHUIIBI M3MCPCHUSA, KOCMHYCCKOC
IPOCTPAHCTBO, IUTAHCTHI, 3BE3/161, CoHIIC.

buonorus: dorocunres, Jprxanue, O6mocdepa, SKOCHCTCMA, MUHCPAIHHBIC
yJ10OpCHUS, MEKPOJJICMCHTBL, MAKPOJICMCHTHI, TUTATCIIHHAIC BCIICCTBA.

I'corpadms: armocdepa, ruapochepa, MHUHCpPAIB, TOPHBIC IIOPO/IBI,
TIOJIC3HBIC MCKOIIACMEIC, TOILIMBO, BOJIHRIC PECYPCHI.



ILNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBLI IIO
XMHMH HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUS

JINMYHOCTHBLIE PE3YJIBTATHI

JlmgaHOCTHEIC PpE3yJIbTAaTEl OCBOCHUS IIPOTPAMMEI  OCHOBHOTO OOIIETO
o0pa3oBaHMsa JIOCTHTAIOTCS B XOJIC OOYUCHWS XWMHHM B CJWHCTBC Yy4YCOHOU W
BOCIIMTATCIHHON JICATCIFHOCTH B COOTBETCTBUY C TPAUIIMOHHBIMA POCCHUHACKUMU
COIIMOKYJIFTYPHBIMI M JyXOBHO-HPaBCTBCHHBHIMHU IICHHOCTSMH, NPUHATHEIMA B
obmiecTBe mpaBWiIaMl W HOPMamH IIOBCJACHUS W CIIOCOOCTBYIOT IIpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUATHS U COIMAIM3AINHA 00yJIarOmuXCsl.

JImaHOCTHEIC ~ pE3yJNbTAaThl  OTPAXKAIOT  T'OTOBHOCTE  OOydYarOIUXCS
PYKOBOJICTBOBAThCS ~ CHCTCMOM TIO3UTHBHEIX I[CHHOCTHBIX OPHCHTAMA W
pacIIMpCHIC OIBITA JCATCILHOCTY Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTPHOTHYECKOIr0 BOCTIMTAHMS:

IICHHOCTHOT'O OTHOIICHUS K OTCYCCTBCHHOMY KYJIHTYPHOMY, HCTOPUICCKOMY
¥ HAyYHOMY HACJICJMIO, IIOHWMAHWSA 3HAYCHUS XMMHUYCCKOM HAayKH B IKU3HHU
COBPCMCHHOT'O OOIMECTBa, CIIOCOOHOCTH BJIAJICThH JOCTOBCPHOW WHGMOpPMAIUCH O
IICPE/IOBRIX JIOCTYKCHUSX M OTKPHITUSAX MHPOBOM M OTCUCCTBCHHOW XWMUH,
3aMHTCPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpOiCTBE Mupa 1 00IIecTBa;

2) rpaxaaHCKOr0 BOCIATAHMS:

IPC/ICTABJIICHAS O CONMAJIBHBIX HOpMax H IpaBWIaX MEXJIMIHOCTHBIX
OTHONICHUY B KOJUICKTMBE, KOMMYHHUKATHBHON KOMIICTCHTHOCTH B OOIIICCTBCHHO
IIOJIC3HOM,  y4eOHOMCCIIC/IOBATCIbCKOM, TBOPYCCKOM ®  JPYIWX  BHAAX
JICATCIIGHOCTHA, TOTOBHOCTM K pPa3HOOOpa3HON COBMECTHOHM JICATCIHHOCTH IIPH
BHIIIOJIHCHUM YYCOHBIX, II03HABATCIBHBIX 33j1a9, BHIIOJIHCHUA XUMHYCCKUX
9KCIICPIMCHTOB, CO3/IaHUX YICOHBIX ITPOCKTOB, CTPEMIICHIS K B3aUMOIIOHUMAHHIO
¥ B3aUMOIIOMOINY B IIPOIECCE OTOM YydeOHOU JIEATEIHHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TIIOBCJICHUC M IIOCTYIKM CBOMX TOBAPHWIICH C IO3WUIUA
HPaBCTBCHHEIX U IIPaBOBEIX HOPM C y4ETOM OCO3HAHMS IIOCJIC/ICTBHI IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHNS:

MUPOBO33PCHYCCKIC IIPC/ICTABICHUS O BCIICCTBC W XMMHYCCKOW PEaKIIWH,
COOTBETCTBYIOIIUEC COBPCMCHHOMY YPOBHIO Pa3BUTHS HAyKH ¥ COCTABIISIOIIHC
OCHOBY IS IIOHMMAHHS CYIIHOCTH HAyJHOW KapTHHBEI MHpA, IPEACTABICHUSA 00
OCHOBHBIX 3aKOHOMCPHOCTSX PpPa3BUTHSA IIPUPOJBI, B3aMMOCBSA3SMX YCIIOBCKAa C
IIPUPOJTHOM CPEJION, O POJIM XUMHUHU B ITIO3HAHUM ITUX 3aKOHOMCPHOCTCH;

II03HABATCIILHBIC MOTHBEI, HAIIPABIICHHBIC HA ITOJ[y9CHUC HOBBIX 3HAHWM IO
XUMHUH, HCOOXOJMMEIC IS OOBACHCHUSA HAOIIOJACMBIX IPOICCCOB W SIBIICHUMA,
II03HABATCIIbHOM, MH(POPMAIMOHHON ¥ YUTATEIBCKOM KYJIBTYPHl, B TOM YHCIIC
HABBIKOB CaMOCTOSTCIIGHOM paboTel C y4eOHBIMH TCKCTaMH, CIpPaBOYHON



JUTEPATypoi, JOCTYIHHIMH TCXHWYCCKHMH CpPCACTBAMH HHQPOPMAIMOHHBIX
TCXHOJIOTHUH;

WHTCPEC K OOYYCHHIO M TO3HAHUIO, JI0003HATCIBHOCTH, TOTOBHOCTH H
CHOCOOHOCTE K  camMo00pa3oBaHWIO, IIPOCKTHOM H  HCCIICIOBATCIIBCKON
JICATCIIEHOCTH, K OCO3HAHHOMY BHIOOPY HAIIPaBJIICHHOCTH U YpOBHS OOydYCHUS B
JTAJILHCHIIICM;

4) popMupoBaHNA KYJIbTYPHI 310POBbSI:

OCO3HAaHWEC IICHHOCTH JKW3HM, OTBCTCTBCHHOTO OTHOIICHUS K CBOCMY
3JIOPOBBIO, YCTAaHOBKM HA 3/I0POBHIA 00pa3 >XKW3HHW, OCO3HAHWUC IIOCICACTBHA U
HCIPUATHC BPEAHBIX IPUBHUCK (YIIOTPEOICHHS aJIKOT0JIs, HAPKOTHUKOB, KYPCHHS),
HEOOXOAMMOCTH COOMIOJIcHMS TpaBwiI Oc30macHOCTH Ipu  oOpameHun ¢
XMMHWYICCKAMH BEIICCTBAMU B OBITY U pealbHON XKU3HUY;

5) TpyA10BOr0 BOCIIUTAHMSI:

MHTEPEC K MPAKTUYCCKOMY M3ydCHUIO ITpodeccuii u Tpy/ia pa3imgHoro poja,
YBOXCHHAC K TPYJAy M pe3yibTaraM TpPYAOBOHM JCATCIFHOCTH, B TOM YHCIIC Ha
OCHOBC IIPMMCHCHHUS IIPCAMCTHBIX 3HAaHWUA II0 XWMHH, OCO3HAHHBEIA BBIOOp
VH/IVBHIYAJIbHOM TPACKTOPHUH IIPOJIOIDKCHIS 00pa30BaHus ¢ yIETOM JIMIHOCTHBIX
MHTECPECOB U CIIOCOOHOCTH K XMMHH, OOIMIECTBEHHBIX HHTEPECOB M MMOTPEOHOCTEH,
YCHCITHOY TTPO)CCCHOHAIBHON JICATCIIBHOCTA M PA3BUTHS HCOOXOIMMEBIX YMCHUM,
TOTOBHOCTH a/IalITUPOBATHECA B ITPOGECCHOHAIBHOI Cpejic;

6) 3K0JI0rHY€eCKOro BOCIIUTAHUSA:

9KOJIOTHYCCKH IIeJIeCO00pa3HOC OTHOIICHUE K IPUPOJC KAaK HCTOYHHUKY
XKU3HU Ha 3eMile, OCHOBE ¢€ CyIECTBOBAHMS, IOHNMAHNUC [ICHHOCTH 3/JOPOBOTO U
Oc3omacHoro o0Opa3a KW3HM, OTBCTCTBCHHOC OTHOIICHHC K COOCTBCHHOMY
(GU3MICCKOMY M IICUXHYCCKOMY 3JIOPOBBIO, OCO3HAHHWC IICHHOCTU COOIIIOJICHUS
IIpaBmII 6E30MIaCHOTO TTOBC/ICHUS ITPU pabOTC C BCIICCTBAMMU, a TAKKC B CUTYAIIHAX,
YIPOKarOIKX 370POBBIO U XKU3HU JIIOJICH;

CHOCOOHOCTH TIPUMCHSATH 3HAHUS, IIOJIy4acMBIC IIPU M3YUCHUM XUMHH, IS
pCEIICHUA 33/1a4, CBSI3aHHBIX C OKPY KAIOUIECH IIPUPOJIHON CPEIOHU, JUIS ITOBHIIICHUS
YPOBHS  OKOJOTMYECKOW KYJIBTYphl, OCO3HAHHA TJ00AJIRHOIO  XapakTepa
OKOJIOTHYCCKUAX IPOOJIEM M IyTeH WX PEHICHUS IIOCPEJICTBOM MCTOJIOB XHMHH,
9KOJIOTMYCCKOT0 MBIIUICHHS, YMCHHUS PYKOBOJICTBOBATHCSA MM B II03HABATCIHHOM,
KOMMYHHMKAaTUBHOM ¥ COIMAIILHOM ITPAKTHUKE.

METANIPEMETHBIE PE3YJIbTATHI

B coctaBe MeTampeIMETHBIX PpPE3yJIbTAaTOB BBUICISAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PCHHUA OOIMICHAYYHBIC TOHATHS (3aKOH, TCOPHS,
IPUHIUII, TUIIOTE3a, (PaKT, cucTeMa, MPOIECC, SKCICPUMCHT U JIPYroc.), KOTOPEIC
MCIIOJIB3YIOTCS B CCTCCTBCHHO-HAYYHHIX YYCOHBIX IPEMETaxX ¥ IO3BOJSIOT HA
OCHOBC 3HAHWH M3 ITUX NPEAMCTOB (HOPMHUPOBATH NPEACTABICHUC O I[CIOCTHON



HAyJHOU KapTWHE MUpA, ¥ YHHUBEPCAILHBIC ydcOHEIC JIeCcTBUS (TI03HABATCIBHEIC,
KOMMYHHKATUBHEIC, PETYJATHBHEIC), KOTOPBEIC 00CCICUMBAIOT (POPMUPOBAHHC
TOTOBHOCTH K CaMOCTOSITCIFHOMY IDIAHMPOBAaHUIO W OCYIICCTBICHHUIO yIeOHOMU
JICATCIIEHOCTH.

Ilo3HaBaTe bHbIC YHHBEPCAJbHBIE YUeOHbIE eHCTBHS

Ba3oBrble Jiornueckune aeiicTBus:

YMCHHS HCIIOJIB30BaTh IPUEMEI JIOTHYCCKOI'O MBIIUICHUS IIPA OCBOCHHUH
3HAHWU: PACKPBIBATH CMEICII XMMHYCCKUX IOHATHHA (BBIICIATH MX XapaKTCPHBIC
IIpU3HAKY, YCTAHABIMBATH B3aMMOCBN3b C JPYTMMH IOHSATHSMU), HCIOIH30BaTh
HOHATHSA JIJI1 OOBSCHCHUS OT/C/IBHBIX (JAKTOB U SBJICHUM, BRIOMPATh OCHOBAHUS U
KPUTCPUHU I KJIaCCU(UKAIMA XMMUYCCKUX BCIICCTB M XMMHYCCKHUX PCAKIIUH,
yCTaHaBIMBaTh IIPUYMHHO-CJIC/ICTBCHHBIC CBS3M MEXKAY OOBCKTaMU H3Y4CHHS,
CTPOUTH JIOTHYCCKUC PACCYXICHUS (MHIAYKTUBHEIC, JCAYKTUBHEIC, 10 aHAJIOTHH),
JICJIaTh BBIBOJIBI U 3AKJIIOUCHUS;

YMCHHC IIPUMCHATH B IIPOIIECCE IIO3HAHUS MOHATHSA (IPEIMCTHRIC W
MCTAITPC/IMCTHEIC), CHMBOJIMYCCKUC (3HAKOBBIC) MOJICIIH, UCIIOJIE3YCMBIC B XUMUH,
IpeoOpa3oBEIBATE MMHUPOKO IPUMCHSICMBIC B XMMUHM MOJICIIEHBIC ITPC/ICTABICHUS —
XUMUYCCKAN 3HAK (CHMBOJI DJICMCHTA), XMMHYCCKas (GopMylia W YPaBHCHHUC
XVMHUYICCKOM peaKiny — IpY PEUICHUN ydeOHO-TI03HABATCIBHBIX 33/[ad, C yIETOM
STUX MOJICIIBHBIX IIPC/ICTABIICHUI BBHIABIATh M XapaKTCPU30BaTh CYICCTBCHHBIC
IPU3HAKA U3yJaCMBIX OOBEKTOB — XMMIUYCCKMX BEIICCTB M XMMUICCKUX PCAKIINH,
BBIBIATh OOIMME 3aKOHOMCPHOCTH, IIPUYMHHO-CJIC/ICTBCHHBIC CBS3M W
IIPOTHUBOPECYHS B M3y9aCMBIX IIPOIIECCAX U SBIICHUAX.

Ba3oBrble ncciaenoBaTeibCcKne eHCTBHAS:

YMCHHC WCIIOJIF30BaTh IOCTaBICHHKIC BOIIPOCHI B Ka4CCTBC MHCTPYMCHTA
IO3HAHWA, @ TAKXKC B KA4YCCTBC OCHOBHI /I (OpPMUPOBAaHUS THIIOTE3HI II0
IIPOBEPKE MPAaBUIFHOCTH BBICKA3bIBACMBIX CYX/ICHU;

npuoOpeTCHUE ONbITa [0 IUIAHUPOBAaHWIO, OPraHU3AlMA M IIPOBEJCHUIO
YICHUYCCKIUX OJKCICPMMCHTOB, yMCHHC HaOIIomaTe 3a XOJIOM IIpoliecca,
CaMOCTOSTCIIFHO IIPOrHO3UPOBATh €r0 pe3ysbTaT, GopMynnpoBaTs 0000meHNs 1
BBIBOJIBI 110 pe3yJIbTaTaM IIPOBEIEHHOTO OIBITA, MCCIICOBAHUS, COCTABIATh OTIET
0 MPOJICIIAHHOM paboTe.

PaGora ¢ nadopmanmueii:

YMCHHC BHIOMpaTh, aHAIM3UPOBATH W WHTCPIPCTHPOBATH WHGOPMAIHIO
Pa3IMIHBIX BHJIOB U (POPM IIpECTABIICHUS, IIOIyJacMyI0 U3 Pa3HBRIX UCTOYHHUKOB
(Hay4HO-TIOIyJIIpHAs JIUTCpaTypa XUMHYCCKOTO COJICPKAHUS, CIPAaBOYHEIC
nocobus, pecypcel MHTEepHETa), KPUTHYCCKH OICHWBATh IPOTHBOPCUUBYIO U
HCIOCTOBCPHYIO MHHOPMAIIHIO;



YMCHHC IPUMCHSTH PA3IM9HBEIC MCTOJBI M 3aIpOCHl IPH IIOMCKE W OTOOpE
vHGOpMAIM ¥ COOTBETCTBYIOIIMX JIAHHBIX, HCOOXOJMMEIX JIJI BBHIITOJIHCHUS
y9eOHBIX ¥ TO3HABATCIHHBIX 33/1ad OIPE/ICIAEHHOTO THIIA, IPHOOPETCHHE OIBITA B
obmactTn WMCHOIB30BaHUSA WHPOPMAIMOHHO-KOMMYHHKATUBHEIX  TCXHOJIOTHH,
OBJIQJICHHUC KYJIHTypOUA aKTUBHOT'O MCIIOJIE30BAHUS PA3IMIHBIX IIONCKOBEIX CHCTEM,
CaMOCTOSTCIIEHO BEIOMPATh ONTUMAIBEHYIO (OpMY IpE/ICTaBICHUS NHPOPMAIIN U
WUIIOCTPAPOBATh PCIIACMBIC 3a/1adll HECIOXKHBIMA CXEMaMH, JUarpaMMaMy,
apyrumu popmamu rpadyK 1 UX KOMOMHAIUSIMY;

YMCHHC WCIOJB30BaTh ¥ AaHAJIM3APOBaTh B IIpolecce YydcOHOM w
VICCJICJIOBATEIILCKOM JICATCIFHOCTH WH()POPMAIMIO O BIMSHUM IIPOMEIIIICHHOCTH,
CEIIbCKOI0 XO3SMCTBA M TPAHCIOPTa HAa COCTOSHUC OKPYXKAIOUICH IIPUPOJIHOU
CpC/IBL.

KoMMyHnKkaTHBHbIE YHABEpPCAJbHbIE YUeOHbIE elCTBHS:

YMCHHS 3aJIaBaTh BONPOCH (B XOJic juajora W (WiIH) JUCKYCCHH) IIO
CcymecTBy  oOcyxmacMoi  TEMbI, (OPMYIHUPOBATH CBOM  IPCIIOKCHUS
OTHOCHTEIIFHO BHITIOJTHCHUS IPE/IOKCHHOM 3a71a4H;

YMCHHUS  TPCJCTABIATh  IOIYYCHHBRIC  PE3YJIbTAaThl  II03HABATCIIEHOM
JICATCIIGHOCT B YCTHRIX ¥ TIHCEMCHHBIX TEKCTax; JeJIaTh IIPE3CHTAIMIO
PE3yJIETATOB BBHIIOJIHCHUS XMMHUYCCKOTO JKCIICPUMCEHTa (1abOpaToOpHOTO OIEITA,
nabopaTopHOil pabOTHI IT0 UCCIICIOBAHUIO CBOMCTB BEIICCTB, yICOHOTO IIPOCKTA);

YMCHHS Y49eOHOTO COTPYJAHHMYCCTBA CO CBCPCTHHKAMH B COBMECTHOM
IIO3HABATCIIFHOM W HMCCIICJIOBATCIBCKOM  JICATCIHHOCTH IPH  PCIHICHUHA
BO3HUKAOIMUX NpobieM HAa OCHOBE ydéra OONIMX WHTCPECOB M COTVIACOBAHUS
no3unuii (06CcyxieHus, OOMCH MHCHHUSIMH, «MO3TOBBIC IITYPMED», KOOPIHAIIMSL
COBMCCTHBIX JICUCTBHM, OIPCACICHUC KPUTCPUCB II0 OIICHKC KadcCcTBa
BEITIOJTHCHHO#M paboTHI U JIpyruc).

PeryJfiTHBHBIC YHHBEpPCAJIbHBIE yUeOHBIE AeiicTBAS:

YMCHHE CaMOCTOSTCIPHO OIPEACIATh ICJIH JICATCIHHOCTH, IUIAHWPOBATh,
OCYIIIECTBIIATh, KOHTPOJIMPOBATh U IPU HCOOXOJMMOCTH KOPPCKTHPOBATH CBOIO
JICATCIIEHOCTh, BEIOMpaTh Hanboiee 3QGeKTUBHEIC CIIOCOOBI PEIICHUS yICOHBIX U
IIO3HABATCIBHEIX 33J]a4, CaMOCTOSMTCIIBHO COCTAaBJIATh WM KOPPCKTHPOBATH
IIPE/UIOKCHHBIA aJITOPATM JICUCTBAM IIPM BBINOJHCHUM 33JJaHAM C y4ETOM
IIOJTy9CHUS HOBBIX 3HAHWU 00 M3ydacMBIX OOBCKTAX — BEIECCTBAX M PCAKIIMAX,
OIICHMBAaTh COOTBETCTBHC IIOJIYICHHOTO PE3yJIbTaTa 3asBIICHHOW IICTIM, YMCHHC
MCIIOJIb30BaTh M AHAJIN3UPOBATh KOHTCKCTHL, IIPE/IIaracMbIC B YCIIOBIH 33/ IaHUMA.

IMPEIMETHBIE PE3YJbBTATHI

B cocraBe mpeaMETHBIX pE3yJIbTATOB II0 OCBOCHHUIO 00S3aTEIHHOTO
COJICP)KaHWs, YCTAaHOBJICHHOTO JaHHOW ¢ejepansHOil pabouecii mporpamMmon,
BBIJICTISIIOT: OCBOCHHBIC OOYYAarOIMMUCA HAYYHBIC 3HAHUS, YMCHUS MU CIIOCOOBI



JIcHCTBUN, crnenupuuccKkue IS TPCAMCTHONM obOmactn  «XuMHS», BHUJIBI
JICATCIBHOCTA TI0 TOJYYCHUIO HOBOTO 3HAHWA, Cr0 HMHTCPIPCTAIINAH,
IpcoOpPa30BaHUIO ¥ IPUMCHCHUIO B PA3JIMYHEIX YICOHBIX M HOBBIX CHTYAITUAX.

K xoniy o6yucHus B 8 Kj1acce mpeIMCTHEIC PC3yJIbTaTH Ha 6a30BOM YPOBHE

JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTE Y 00YJIaIONTUXCH YMCHMA:

e PAacCKpHIBaTh CMBIC]I OCHOBHBIX XMMHYCCKHX ITOHSATHN: aTOM, MOJICKYJA,
XUMHUYCCKAN DIICMCHT, MPOCTOC BCIICCTBO, CJIOXKHOC BCIICCTBO, CMCCh
(ogHOpOIHAS ¥ HCOJHOPOHASN), BAJICHTHOCTh, OTHOCUTCIIHHAS aTOMHAS H
MOJICKYJIIpHAs Macca, KOJMYCCTBO BCIECTBA, MOJIb, MOJSpHAas Macca,
MacCcoBas JIOISA XMMUYCCKOTO DJICMCHTA B COC/IMHCHUM, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHC, COJIb, DJICKTPOOTPHUIIATCIBHOCTh, CTCICHB
OKHUCJICHUS, XMMHYCCKAS PCAKIUA, KIaCCH(PUKAIUA PCAKIMA: PCAKIIUU
COC/IMHCHMS, PCAKIIMM PA3JI0KCHHUA, PCAKIMU 3aMCIHICHUS, PCaKIINU
o6MeHa, 9K30- ¥ SHAOTCPMHUYCCKUC PCAKIINH, TCIUIOBOHA 3P (EKT peaKium,
SJIPO aToMa, JJICKTPOHHEIM CJIOW aToMa, aroMHas OpOHUTalb, pauyc
aToMa, XMMHUYICCKAs CBS3b, ITOJAPHAS W HCIOJAPHAS KOBAJICHTHAS CBS3b,
WOHHAS CBfA3b, MOH, KaTHMOH, aHWOH, PacTBOP, MaccoBas JIOJIA BCIICCTBA
(IporICHTHAS KOHIICHTPAIMA) B PaCTBOPC;

¢ WUIIOCTPUPOBATH B3aWMOCBA3b OCHOBHEIX XHWMHYCCKMX IIOHATHA U
MIPUMCHSTH 3TH TIOHATHS IPY OIMCAHUH BCIICCTB ¥ MX IIPCBPANICHUIA;

e WCIIOJB30BATh XHMHYCCKYIHO) CHUMBOJIMKY JUIS COCTABICHHA (OPMYJ
BCIICCTB ¥ YPAaBHCHUM XMMHUYCCKUX PCAKIIUN;

e OIPCACIATH BAJICHTHOCTH @TOMOB DJICMCHTOB B OWHApPHBIX COC/IMHCHUAX,
CTCIICHP  OKHCJICHWUSA  DJICMCHTOB B  OWHAapHBIX  COCAMHCHUSX,
IPUHA/JICKHOCTh BCHICCTB K ONPCACACHHOMY KJIACCy COCAWHCHUN IIO
dbopmynam, BHJ XUMHUYCCKON CBsS3W (KOBAJCHTHASY ¥ MOHHA’A) B
HCOPTaHUYICCKUX COCIUHCHUAX;

e packpeiBaTh cMbici Ilepuojgumueckoro 3akona JI. M. Menaencena:
JICMOHCTPHAPOBATh ITOHUMAHUC IICPUOJIMYCCKOA 3aBUCHUMOCTH CBOWCTB
XMMHUYCCKUX JJICMCHTOB OT MX IonoxcHus B Ilepuopmuaeckoit cucreme,
3aKOHOB COXPaHCHHS MAacCCHl BCHICCTB, ITOCTOSHCTBA COCTaBa, aATOMHO-
MOJICKYJIIPHOTO YUCHUS, 3aKOHA ABOT/IpO;

e ONUCHIBATE M XapaxkTepu3oBaTh Tabmmunyro ¢opmy Ilepuoguuccroit
CUCTCMBI XHMHYCCKHX OJJICMCHTOB: pa3jWdaTh IIOHATHUA «TJIABHAS
nojrpynna (A-rpymma)» u «arobounas noarpymma (b-rpymmna)», mansie u
OonBImIMC TICPUOJIBI, COOTHOCHTH OO0O3HAYCHUSA, KOTOPHIC HMCIOTCH B
tabimmie  «llepuomaeckas cucrema xummdeckux osjaemeHtoB . W
MenaenceBay € YUCIOBBIMH XapaKTCPUCTUKAMH CTPOCHHS aTOMOB



XMMHUYICCKHX 3JICMCHTOB (COCTAaB M 3apsj sAjipa, o0Inee 9ruciio JICKTPOHOB
¥ pacIIpe/ICIICHUC UX 10 3JICKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYCCKHAC JJICMCHTHI, HCOPTaHWYCCKIC BCIICCTBA,
XMMHUYCCKHAC PCaKIuy (II0 YUCIy W COCTaBy Y9YacCTBYIOIIMX B PCaKIINH
BCIICCTB, 10 TCIDIOBOMY 3P PeKTy);

XapaxkTepu30BaTh (OMHUCHIBATE) OONIMC XMMHYCCKHAC CBOWCTBA BCIICCTB
Pa3IMYHBIX KJIACCOB, ITOATBEPIK/Ias ONMKUCAHUEC IPUMEPAMU MOJICKYJIIPHBIX
YPaBHCHHM COOTBETCTBYIOIAX XUMHAYECKUX PCAKIINN;

IIPOrHO3MPOBATH CBOMCTBA BEUICCTB B 3aBUCHMOCTH OT MX Ka4CCTBCHHOI'O
CcOCTaBa, BO3MOXXHOCTH IIPOTCKAHHWS XWUMHYCCKUX IIPCBpAlICHUNA B
Pa3INIHBIX yCIOBHAX;

BEIUUCIIATH OTHOCUTCIBHYIO MOJICKYJSIDHYI0O ¥ MOJSPHYIO MAacChl
BCIICCTB, MAaCCOBYIO JIONIO XHMHYECKOTO OJJIEMGHTa 10 (opmyiie
COCJTMHCHUS, MACCOBYIO JIOJIIO BCIIECTBA B PACTBOPE, IIPOBOJUTH PACIETHI
10 YPABHCHUIO XMMIICCKON PCAKIINH;

IIPUMCHATH OCHOBHEIC OIICPAIIMM MBICIUTCIIFHON JICATCIHFHOCTH — aHAJIN3
W CHUHTC3, CPaBHCHWC, O0O0OIICHWC, CHCTCMATH3AIMIO, KIIaCCH(PHUKAIIHIO,
BBISIBJICHUC IIPUYWHHO-CJICICTBCHHBIX CBA3CH — JUIS HM3YUCHHUS CBOWCTB
BCIICCTB M XMMHYCCKUX PCAKIMi, CCTCCTBCHHO-HAYYHHIC MCTOJIBI
NO3HaHWA — HAOIIOJCHUE, W3MCPCHHE, MOJCIMPOBAHUC, SKCIICPUMCHT
(peayIbHBIIM U MBICJICHHEIN);

CIIC/IOBaTh  IIpaBWJIaM  [OJIB30BAaHUA  XMMHUYCCKOM  TOCYyJAOM U
nabopaTopHeIM 00OPY/IOBAHMCM, a TAKKC IpaBWjaM OOpameHus C
BCIICCTBAMH B COOTBCTCTBMM C WHCTPYKIHSMH II0 BEHIIIOJHCHUIO
71a00paTOpPHEIX XMMHYCCKUAX OIIBITOB II0 IIONYY4CHHIO U COOMpPaHHUIO
ra3000pa3HEIX BCHICCTB (BOJIOPOZI@a M KHUCJIOPOJia), IPUTOTOBIICHHUIO
pacTBOPOB C OIIPC/ICIICHHON MAacCOBOM JIOJICH pacTBOPEHHOIO BCIICCTBA,
IUIAHUPOBaTh ¥  I[POBOJUTH  XUMHYCCKUAC  OKCICPUMCHTHI  IIO
PacIO3HABaHUIO PACTBOPOB IIETIOUCH M KUCIIOT C IIOMOINBI0 MHIUKATOPOB
(maxmyc, peHondranens, MCTUIOPAHK U IPYTHC).

K xoHIy o6ydaeHus B 9 kiacce mpeIMETHEIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTE Y 00YJIaIONTUXCH YMCHMA:

PacKprIBaTh CMBICI OCHOBHBIX XWMHYCCKHAX ITOHATHA: XUMHYCCKUMA
9JICMCHT, aTOM, MOJICKYyJia, MOH, KAaTWOH, aHWOH, IIPOCTOC BCIICCTBO,
CJIOXKHOC BCIICCTBO, BAJICHTHOCTb, 3JICKTPOOTPHUIATCIBHOCT, CTCIICHb
OKHCJICHUS, XMUMUICCKAs PCaKIUs, XUMUICCKas CBA3b, TCIUIOBOH 3(dexT
peaKkiuy, MOJb, MOJSAPHBIA 00BEM, pacTBOp,  OJICKTPOJIHTEHI,
HCOJICKTPOJIUTHI, JJICKTPOJIMTUYCCKAs JIMCCOIMAIMSA, PCAKIMM HOHHOI'O
oOMcHa, KaTauu3aTOp, XHMHYCCKOC paBHOBECHC, OOpaTUMBIC U



HEOOpAaTHMBIC PEAKIMH, OKHCIUTCIIFHO-BOCCTAHOBUTCIIFHBIC PCaKIIHH,
OKHCIINTECNIb,  BOCCTAHOBHUTCNb, OKHACICHHC ¥  BOCCTaHOBJICHHC,
aJIoTpoIus, aM(pOTCpPHOCTh, XUMHUICCKasA CBA3b (KOBAJCHTHAS, MOHHAS,
MCTAJUINYCCKAsA), KPUCTAJUIMICCKAss PCIMIETKa, KOPpO3WS MCTAJLIOB,
CIUIaBBl, CKOPOCTh XHMHYCCKOM PCAKIMH, IIPEJCIbHO JIOIyCTUMAas
koHieHTpanus [IJIK BemecTBa;

WLUTIOCTPAPOBATh B3aUMOCBS3b OCHOBHBIX XHWMHWYCCKMX TIIOHATHA U
MIPUMCHSTH 3TH TIOHATHS IPY OIMCAHUH BCIICCTB ¥ MX IIPCBPANICHUIA;
MCIIOJB30BaTh XMMHYCCKYI0 CHMBOJIMKY JUIS COCTaBICHHUS (GOpMyII
BCIICCTB ¥ YPAaBHCHUM XMMHUYCCKUX PCAKIIUN;

OIIPE/ICIIATH BAJICHTHOCTE M CTCIICHD OKUCJICHUS XMMIUYCCKIX JICMCHTOB B
COC/IMHCHHUSAX PAa3IMIHOTO COCTaBa, IIPUHAJUICKHOCTH BCIIECTB K
onpe/cACHHOMY KIIacCy COCJIMHCHHMHA 10 (opMyjiaM, BHUJ XHUMHYCCKOU
CcBf3u (KOBWICHTHAS, WMOHHAS, MCTAJUIMYCCKas) B HCOPTraHMICCKUX
COCJIMHCHUSX, 3apsA)] MOHA 10 XMMHUYICCKON (popMmyre, XapakTep Cpe/sl B
BOJIHBIX PacTBOPaX HCOPTaHWYCCKUX COCHAMHCHHMA, THUIl KPUCTALINICCKOMN
pEIIETKY KOHKPETHOT'O BEICCTBA;

packpeiBath cMmbica Ilepumogvueckoro 3akona JI. WM. MenacnceBa u
JICMOHCTPHPOBAaTh CTO0 IIOHMMAHWC: ONMCHIBATH M XapakTCpPHU30BaTh
tabimaayo ¢opmy Ilepruopmdeckoil CHCTEMBI XMMHYCCKHAX JJICMCHTOB:
pa3nndgaTh MOHATHS «TJ7laBHas mnoarpymnma (A-rpynma)» u «mobodnas
noarpynmna (b-rpymma)», Maibic ¥ OOJBIIMC TICPUOABI, COOTHOCHUTH
0003HAUCHUSA, KOTOPHIC WMCIOTCS B IICPUOJWUCCKON Tabmume, C
YUCJIOBEIMHA ~ XAPAaKTCPUCTUKAMH  CTPOCHUS  aTOMOB  XHUMHYCCKUX
aJCcMCHTOB (COCTaB ® 3apsj sjpa, OOImCC YHCIIO DJICKTPOHOB U
PaCIIPC/ICIICHAC WX TI0 DJJICKTPOHHBIM CJIOSIM), OOBACHATH 0OIuMe
3aKOHOMCPHOCTH B M3MCHCHHM CBOWCTB JJICMCHTOB M WX COC/JWHCHHI B
IIpejieIax MaJIbIX ICPHUO/IOB U TIIABHBIX MOJIPYIII ¢ yIETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUYCCKHAC JJICMCHTHI, HCOPTaHWYCCKIC BCIICCTBA,
XUMHYCCKUC peaknuy (110 YUCIy U COCTaBY YYaCTBYIONIUX B PCAKIIUU
BCIICCTB, M0 TCILIOBOMY 3(Q{CKTy, IO U3MCHCHHUIO CTCICHCH OKUCICHUS
XUMHUYICCKUX DIICMCHTOB);

XapakTcpu30BaTh (OMHUCHIBATE) OOMKC W CICIIM(PUICCKUC XUMHICCKUC
CBOWMCTBA IIPOCTBIX M CJIOXKHBIX BCIICCTB, IIOATBCPXKAAs OIMCAHUC
IIPUMCPAMH MOJICKYJIIPHBIX W HMOHHBIX YPaBHCHHU COOTBCTCTBYIOIIHAX
XMMUYECKUX PCAKIIHN;

COCTaBIATh YPAaBHCHHUSA OJJICKTPOJIATUYCCKOA JUCCOIMAIMA  KHUCIIOT,
IIEJI0YEH U COJICH, ITOJITHBIC ¥ COKPAIICHHBIC YPaBHEHUS PCAKIIMI NOHHOTO



oOMCHA, YpaBHCHHMSA PCaKildi, I[OATBCPXKAAIOMIMNX CYIICCTBOBAHUC
TCHCTHYCCKOM CBSI3M MCXK]Ty BCIICCTBAMH Pa3JIMYHEBIX KJIACCOB;
PacKpeIBaTh CYIIHOCTh OKHCIIATCIBHO-BOCCTAHOBUTCIBHBIX PCAKIIHMA
IIOCPC/ICTBOM COCTAaBJICHHS JICKTPOHHOTO OajlaHca 9THX PCaKIui;
IIPOrHO3MPOBATh CBOMCTBA BCIICCTB B 3aBHUCHMOCTH OT HMX CTPOCHHA,
BO3MOXXHOCTH IIPOTCKAHUS XMMHYCCKUX IIPCBPALICHUA B Pa3IMYHBIX
YCIIOBHSX;

BBIYUCIIATH OTHOCHUTCIBHYIO MOJICKYJIIDHYI0O ¥ MOJISIPHYIO MAacCCHI
BCIICCTB, MAaCCOBYIO JIOJNIO XHMHYCCKOI'O OJJICMCHTA 110 (dopmyiic
COCJIMHCHUS, MACCOBYIO JIOJIO BCIICCTBA B PACTBOPC, ITPOBOJUTH PacUCEThI
II0 YPABHCHUIO XUMHUUCCKOU PCAKIIHH;

coOmo/IaTh  TpaBWjia  [IOJIB30BAHMA  XUMHYCCKOW  TIOCYJION |
nabopaTopHeEIM 000pYyJ/IOBAaHMECM, a TAaKXKC IIpaBWiIa OOpameHus C
BCIICCTBAMH B COOTBCTCTBHM C WHCTPYKIMSMH 110 BBIIIOJHCHHIO
7a00paTOPHBIX XWMHYCCKHAX OIIBITOB II0 IIOJNYYCHHIO W COOHPAHHUIO
ra3000pa3HEIX BCHICCTB (AMMMAKa ¥ YIIICKUCIIOTO T'a3a);

IPOBOJIUTh  PCAKIMM, IIOATBCPXK/IAOIIAC  KAYCCTBCHHEIM  COCTaB
Pa3IMYHBIX BCUICCTB: PACIIO3HABATH OIBITHBIM IIYTEM XJIOpH/I-, OpOMM/I-,
uoua-, KapboHar-, ¢Qocdar-, cunmmkar-, cynbdar-, THIPOKCHJ-HOHEL,
KaTHOHBEI aMMOHHUS W HMOHBI HU3YYCHHBIX MCTAJUIOB, IPHUCYTCTBYIOIINC B
BOJIHBIX PacTBOpPax HCOPraHWYCCKUX BCIICCTB;

IIPUMCHSATH OCHOBHEIC OIICPAI[MM MBICIUTCIBHON JICATCIIBHOCTH — aHAJIN3
W CHUHTC3, CpaBHCHHMC, OOOONICHWC, CHCTCMATHU3AINIO, BBIABICHUC
IPUYHUHHO-CIICJICTBCHHBIX CBA3CH — JIJI1 M3YYCHHSA CBOMCTB BCIICCTB U
XUMHYCCKAX PCAKIMA, CCTCCTBCHHO-HAYYHBIC MCTOJABI ITO3HAHHA —
HAOJI0/ICHUC, M3MCPCHHC, MOJICTUPOBAHUC, IKCICPUMCHT (pCalbHBIA H
MBICJICHHEIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoangecTBO YacoB
Ne HanmcnoBanue pa3icioB JJieKTpOoHHbBbIC (IA(pPOBDHIC)
n/n TE€M HPOTrPaMMBI Bceero Konrpous e Tpaxririeckue 00pa3oBaTeIbLHbIC PECYPCHI
padoThI padoThI
Pa3nen 1. llepBonavyanbubiec XAMHYCCKAE IONATHS
Xumus — BakHas 001acTh
11 €CTECTBO3HAHUS U 5 5 Bubmuoreka ITOK
MIPAKTUIECKOH JIEATEITEHOCTH https://m.edsoo.ru/71f41837¢
YeII0BEeKa
12 BermecTBa 1 XUMHYECKHE 15 1 Bubmuoreka ITOK
peakuu https://m.edsoo.ru/7f41837c
Hroro no paszaeny 20
Pa3nen 2. Baxneilmme nNpecTABATEIH HEOPTAHAICCKHX BENIECTB
21 Bosayx. Kucnopoa. Ilonsarue 6 Bubnuorexa IJOK
00 oxcumax hitps://m.edsoo.ru/7f41837¢
) Bonopon.Ilonstue o kucnorax g 1 Bubmuoreka ITOK
U CONIAX https://m.edsoo.ru/7f41837¢
23 Bona. PactBops!. [Tonarue 06 5 1 1 Bubnuorexa IJOK
OCHOBaHMAX https://m.edsoo.ru/7f41837¢
24 OcHOBHBIE KTaCCHI 1 1 1 Bubmuoreka ITOK
HEOPTraHUIECKUX COCANHCHUHN https://m.edsoo.ru/7f41837¢
Hroro no paszaeny 30

Pasnen 3. Ilepnonnuecknii 3axkon u [Iepuognueckas cucrema xumuaecknx djaementoB /1. U. MenaeneeBa. CTpoenne aToMoB.
Xumuueckas cBi3b. OKHCIATEILHO-BOCCTAHOBATEILHBIC PEAKIIHA




Ilepuoaaeckuii 3aK0H 1

3.1 Ilepunonugeckas cucreMa 7 Bubnuorexa IJOK
) XUMUYECKUX dN1eMeHTOB JI. U. https://m.edsoo.ru/7f41837¢c
MenpeneeBa. CrpoeHue atoma
MHYECKas CBS3b.
32 MMSQMMQMM*M- ’ 8 Butmmorexa IIOK
) https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEILHBIC PEAKIIUU
Hroro no pasgeny 15 bubmorexa [TOK
https://m.edsoo.ru/7f41837¢
PeseprHOE Bpems 3 bubmorexa [OK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB 110 68

ITPOI'PAMME




9 KJIACC

Koan4iecTBo yacos DJICKTPOHHBbIC
HanmenoBanue pa3iejioB H TCM H¢ppoBbie
Ne i/ P Konrtpoasnnie | I[IpaxkTnucckne (weipp )
NPOrpaMMBbI Bcero obpa3oBaTeIbHbIC
padoThI padoThI
pecypesl
Pa3gen 1. BenecTBO H XHMHYCCKHC PCAKIIHHA
11 IToBTOpenue u yroybneHue 3HaHUH 5 1 Bubnuorexa IJOK
’ OCHOBHBIX pa3/ieioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTHA XUMHUYECKHX 4 Bubmuorexa IJOK
) peaxiuii https://m.edsoo.ru/7f41a636
13 OnexTpoIuTHIecKas TUCCOIMAIIHI. g 1 1 Bubnuorexa IJOK
) XUMHYECKHE PEaKI[H B PacCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/LIBI H HX COCIHHECHHUA
21 OO6mas xapakTepucTHKa XUMHIECKUX 4 1 Bubmmorexa IJOK
| snemenToB VIIA-rpynmsl. Tanorens: https://m.edsoo.ru/7f41a636
OO0mras XapakTepUCTHKa XUMHUIECKUX
2.2 aneMeHTOB VIA- nbel. Cepa u e€ 6 bubmorera ITOK
. TP https://m.edsoo.ru/7f412636
COCTUHECHUS
OO0mras xapakTepUCTHKa XUMHIECKUX
23 aneMeHToB VA-rpynmsl. A30T, Gocdop u ux 7 1 bubmorera ITOK
’ https://m.edsoo.ru/7f41a636
COCTUHECHUS
OO0mras xapakTepUCTHKa XUMHIECKUX
24 anemenToB [VA-rpynnsl. Yrioepoa u 8 1 2 bubmorexa [TOK
. https://m.edsoo.ru/7f41a636
KPEMHUH U UX COETMHEHHUS
Hroro no pasgeny 25




Pa3nen 3. MeTaLIbl H HX COCTHHECHUSA

. bubmuoreka IJOK
3.1 OO6mue cBOliCcTBa METAIIIIOB 4 hitps//m.edsoo.ru/Tf41a636
. bubmuoreka IJOK
3.2 Baxneiinmie MeTalnsl U UX COSTUHEHUS 16 hitps://m.edsoo.ru/7f41a636
Hroro no pasgeny 20
Pa3nen 4. Xumusi H OKpYxa0Ias cpeaa
4.1 BemecrtBa n HAJIBI B )KU3HU YE€JIOBEKA 3 bubmaorexa IIOK
. . Matep htps:/m.edsoo.ru/7f41a636
Hroro no pasgeny 3
PesepBHoe BpeMs 3 bubmorexa [JOK
P P htps:/m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







INOYPOYHOE IINTAHUPOBAHUE

8 KITIACC
Koan4iecTBo yacos DJICKTPOHHBbIC
Ne aTra HppoBLIC
Tema ypoxa Kontpoasnnie | IIpakTHueckue A mbp
n/n Bceero H3Y4CHHS oOpa3oBaTejbHbIC
padoThI padoThI
pecypchl

1 IIpenmer xumun. Ponb XUMUH B )KU3HH 1 Bubnuorexa IJOK
qeJ0BeKa. Teia U BellecTBa 02.09.2024 | https://m.edsoo.ru/ff0d210c

9 ITousTue o MeTo1axX O3HAHUS B 1 Bubmuoreka ITOK
XUMHU 05.09.2024 | https://m.edsoo.ru/ff0d227¢
ITpaktuueckas pabora Ne 1 «IIpaBuna

3 paboThI B TA0OPaTOPUH U IPUEMBI 1 Bubmmorexa IJOK
obpamenus ¢ 1abopaTopHBEIM 09.09.2024 | https://m.edsoo.ru/ff0d23dc
o6opynoBaHHEeM))

4 Yucteie BemecTBa U cMecu. CriocoOb! 1 Bubmuoreka ITOK
paszeneHus cMeceit 12.09.2024 | hitps://m.edsoo.ru/ff0d26ca
IIpaktuueckas pabota Ne 2

5 «Pa3nenenue cMmeceit (Ha npumepe 1 bubmorera ITOK

. 16.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHCTKY ITOBApEHHON COIH)»
6 ATOMBI 1 MOJIEKYJTBI 1 Bubmaorexa [IOK
Y 19.09.2024 | hitps://m.edsoo.ru/f0d2a6e

7 XuMHUYECKHUE 2JIEMEHTHI. 3HaKU 1 Bubmuoreka ITOK
(CMMBOJIBI) XMMHYECKUX JJICMCHTOB 23.09.2024 | https://m.edsoo.ru/ff0d2be8

8 IIpocThie U CI0XHBIE BEIECTBA 1 Bubmorexa IIOK

P 26.09.2024 | https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEK HOE yICHHE 1 bubmorera ITOK

YIAPHO Y3 30.09.2024 | - https/m.edsoo.rw/f0d2d50




3aK0oH NOCTOSHCTBA COCTAaBa BEMIECTB.

10 Xumuuaeckas dhopMyna. BaneHTHOCT Butmmorera IIOK
MY, 03.10.2024 | https://m.edsoo.ru/fl0d2eae
aTOMOB XMMHUYECKHX DJIEMEHTOB
1 OtHOCUTENRHAS aTOMHAs Macca. Bubmmorexa IJOK
OtHocuTenbHAs MOJIEKYIpHAs Macca 07.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHIECKOTO Bubmuoreka ITOK
3JIIE€MENTA B COSTUHEHUH 10.10.2024 | hittps://m.edsoo.ru/ff0d350c
13 KoanuecTBo BemecTBa. MoJb. Bubmuoreka ITOK
Monsipaas Mmacca 14.10.2024 | https://m.edsoo.ru/ff0d5230
14 DU3NIECKUE U XUMUIECKUE SBICHUS. Bubmuoreka ITOK
XvUMHYECKash peaKiius 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U yCIOBUS NPOTEKAHUSA Bubnuorexa IJOK
XUMUYECKUX PEAKITAN 21.10.2024 | hitps://m.edsoo.ru/ff0d3al6
16 3akoH COXpaHEHUS MAcCHI BEMECTB. Bubmmorexa IJOK
XUMUYECKUE ypaBHCHUS 24.10.2024 | https://m.edsoo.ru/ff0d3b88
Brraucnenus KoJTHIeCTBa, MacChl
17 BENIECTBA 10 YPABHEHUSAM XUMHUUICCKUX bubmorera ITOK
TieeTRaTO P 07.11.2024 | hitps://m.edsoo.ruw/fROd5708
peakiuit
Knaccugukanus XUuMUIeCKUX peaxiiuit
18 (coeaunenmus, pa3iaoKeHU bubmorera ITOK
’ ’ 11.11.2024 | https:/m.edsoo.ru/ff0d3f34
3aMenieHus, ooMeHa)
M. B. JloMOHOCOB — y4€HBIN-
19 sHipknoneauct. OdodueHue u Bubmiorexa IJOK
) . 14.11.2024 | https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aITHs 3HAHUI
20 KonTponsHas pabota Nel no Teme Bubnuorexa IJOK
«BemecTBa 1 XUMHAYECKHUE PEAKITHID) 18.11.2024 | hitps://m.edsoo.ru/ff0d4290
21 Bosxyx — cmecs rasoB. Coctas Bubnuorexa IJOK
Bo3ayxa. Kucnopox — snemeHr u 21.11.2024 | https://m.edsoo.ru/ff0d448¢




mpoctoe BemecTBo. O30H

dusnyeckue U XUMUYESCKUE CBOMCTBA

” 0 —— Bubmuoreka ITOK
KHCTIOPOAIA (DEAKIIHH OKHCIICHMA, 25.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [Tonsatue 06 oxcuaax
C o opojia

L, | Crocou nomyuemua xacnopoza » usmorexa [IOK
71abOpaTOPHH H [IPOMEIII . 28.11.2024 | https://m.edsoo.ru/ff0d497a
IIpumenenue kucaopoaa
TennoBoii sdpdext xumuaeckoit

4 peaKiiy, IOHATHE O Bubmuoreka ITOK
TEPMOXUMUYECKOM YPaBHEHUH, JK30- U 02.12.2024 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYECKUX PEAKIIAAX
T .

’s : ornuBo (HedTh, yrons u Eowmmv Bu6morexa [JOK

ArPASHCHIE BO3AYXa, CHOCODH ero 05.12.2024 | https://m.edsoo.ru/f0d4cda
TIPEJIOTBPAICHHS
IT 6ota Ne 3 o Teme

g Mmzasa@ozmm ﬁmmoam ° 3 o TeEM Bu6maorexa IIOK
(IOTYHICHHC M CODMPAHHE KHCIIOPOAd, 09.12.2024 | https://m.edsoo.ru/fldd4ac2
U3yYEHHE €r0 CBOMCTB

7 Bonxopox — snemeHT 1 pocToe Bubmuoreka ITOK
BemecTBo. Haxoxaenue B npupojie 12.12.2024 | https://m.edsoo.ru/ff0d4dd0

)8 dusnvecKrue U XUMHUIECKHE CBOMCTBA Bubmuoreka ITOK
BoJiopoaa. IIlpumenenue Bogopoa 16.12.2024 | hitps://m.edsoo.ru/ff0d4dd0

29 I Bubmuoreka ITOK

OFATHE O fueToTax 1 Coax 19.12.2024 | https:/m.edsoo.ru/f0dS0d2

30 CriocoObI moydeHus BOJOPO/ia B Bubmmorexa IJOK
naboparopuu 23.12.2024 | https://m.edsoo.ru/ff0d4dd0
IT abota Ne 4 o Teme

31 AMMNEMH\MM Mom : aHue w_w M M_ a Bubmmorexa [IOK
«ronys vp flopona, 26.12.2024 | hitps://m.edsoo.ru/ff0d4f42

U3Yy4CHHE €r0 CBOHCTB»




37 Monspusiii 065EM ra3oB. 3akoH Bubnuorexa IJOK
ABorajnpo 28.12.2024 | https://m.edsoo.ru/ff0d542e
Brruncnenus 06s€Ma, KOTMvecTBa

33 BENIECTBA ra3a Io €ro U3BECTHO Bubmaorexa [IOK

. E% 13.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJMYECTBY BEIECTBA WU 00BEMY
Brruucnenus 065EMOB ra3oB 1o

34 aBHCHUIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorera ITOK
YPaBREHIIO peartui 16.01.2025 | htips://m.edsoo.rw/ff0d5708
00BEMHBIX OTHOIICHUHN Ta30B

35 dusnvecKrue U XUMUIECKHE CBONCTBA Bubmuoreka ITOK
BOJBI 20.01.2025 | hittps://m.edsoo.ru/ff0d587a

36 Cocrar ocHoranuil. [lonsrue 06 Bubmmorexa IJOK
HWHMKATOpax 23.01.2025 | https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBopurens. HaceimeHHbIe

37 U m”mmowzmommzw aCTBOPBI B Bubmaorexa [IOK

PacTROPEL 27.01.2025 | hitps://m.edsoo.rw/ff0dSb40
MaccoBas 10715 BEIECTBA B PacTBOPE
ITpaktuueckas pabora Ne 5 o reme

38 «IIpuroToBieHue pacTBOPOB C Bubmmorexa IJOK
omnpenenéHHON MacCoBO# Tonei 30.01.2025 | hitps:/m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBa»

39 KonTponsHas pabota Ne2 no Teme Bubnuorexa IJOK
«Kucnopoza. Bogopox. Boga» 06.02.2025 | hittps://m.edsoo.ru/ff0d6342

40 Oxcupsl: cocTas, Kiaccudukanms, Bubmmorexa IJOK
HOMEHKJIaTypa 10.02.2025 | https://m.edsoo.ru/ff0d664e
IHonyuenue U XUMUYIECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEepHBIX bubmorexa [TOK

’ 13.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB

47 OcHoBanus: cocTas, Ki1accupukams, Bubmmorexa IJOK

HOMEHKJIaTypa 17.02.2025 | https://m.edsoo.ru/ff0d67ca




43 ITonydeHue U XUMHYECKUE CBOMCTBA Bubnuorexa IJOK
OCHOBAaHMH 20.02.2025 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, kiiaccudukanus, Bubmuoreka ITOK
HOMEHKJIaTypa 24.02.2025 | https://m.edsoo.ru/ff0dfee2
45 ITonydeHue U XUMHYECKUE CBOMCTBA Bubnuorexa IJOK
KHUCJIOT 27.02.2025 | https://m.edsoo.ru/ff0dfee2
Conum (cpennue): HOMEHKIATypa,
46 onooonMHV :qu voE\E xszsawwz:o Bubmmorexa ITOK
N YRR, 03.03.2025 | hitps://m.edsoo.ru/00ad9474
CBOMCTBa
ITpaktuueckas pabora Ne 6. Pemenue
47 JKCTIICPUMEHTANIBHBIX 33]1a9 110 TEME Bubmmorexa IJOK
«OCHOBHBIE KJIACCHl HEOPTaHUIECKUX 06.03.2025 | https://m.edsoo.ru/00ad9b7c
COCTHHEHUI»
48 I'eneTudeckas CBsI3b MEXY KIacCaMH Bubmuoreka ITOK
HEOPTraHUIECKUX COCANHCHUHN 10.03.2025 | https://m.edsoo.ru/00ad9a50
49 O6o06mienne u cucTeMaTH3aIus Bubmmorexa IJOK
3HAHUH 13.03.2025 | hitps://m.edsoo.ru/00ad9cb2
KonTponsHas pabota Ne3 no Teme
50 "OcHOBHEBIE KJIACChI HEOPTaHUIECKHAX Bubmmorexa ITOK
. P 17.03.2025 | https://m.edsoo.ru/00ad9¢la
COeTMHECHUH
IlepBbic MOMBITKH KIaccUUKAITUH
51 XMMHYIECKHX deMeHTOB. Ilonsatue o Bubmmoreia ITOK
. 20.03.2025 | https:/m.edsoo.ru/00ad9ffa
TpyNmax CXOHBIX DJIEMCHTOB
Ilepuoaaeckuii 3aK0H 1
52 ITepuomudeckas cucTeMa XMMHYECKHAX bubmorexa [TOK
31.03.2025 | https://m.edsoo.ru/00ada52c
asnemenToB J[. 1. Menneneena
53 Ilepuoan: MBI, IO 11131 Bubmorexa IIOK
PHOARL, TPYTIHIRL, HOXTPYH 03.04.2025 |  hitps://m.edsoo.ru/00adas2c




54 Crpoenune aromoB. CocTaB aTOMHBIX Bubmmorexa IJOK
saaep. U3oronsr 07.04.2025 | https://m.edsoo.ru/00ada342
CrpoeHue MeKTPOHHBIX 000I0UeK
55 aToMoB dneMeHToB Ilepuouaeckoit Bubmaorexa [IOK
10.04.2025 | https://m.edsoo.ru/00ada6be
cuctremsl JI. 1. Menaeneera
XapakTepuCTUKa XUMHYECKOTO
56 DJIEMEHTA TI0 €T0 MOJIOKECHUIO B Bubmmorexa IJOK
Ilepuommaeckoii cucreme /I, W 14.04.2025 | https://m.edsoo.ru/00ada824
Menneneesa
3nauenue Ilepuoauaeckoro 3akoHa
57 JUIsl pa3BUTHS Haykd U nipaktuku. JI. . Bubmmorexa IJOK
MenneneeB — y4€HBIN, IEaror U 17.04.2025 | hitps://m.edsoo.ru/00ada96e
TpaXJIaHuH
ONEKTPOOTPHUIIATETHHOCTh ATOMOB
58 EE:MM%MM Muozomaow\ Bubmaorexa [IOK
. 21.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas nposepounas pabora
59 Honnasg xumudeckas CBA3b bubmorexa ITOK
24.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanenTtHas nonspHas XuMHYECKas Bubnuorexa IJOK
CBS3b 28.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanenTtHas HenosipHas XUMHYECKas Bubnuorexa IJOK
CBS3b 28.04.2025 | https://m.edsoo.ru/00adaab9
62 CreneHnb OKUACIICHUS bubmorexa ITOK
05.05.2025 | https://m.edsoo.ru/00adae28
63 OKUCIUTENEHO-BOCCTAHOBUTENBHBIC Bubmmorexa IJOK
peaxkiuu 12.05.2025 | hittps://m.edsoo.ru/00adb076
64 OkucIuTeNd U BOCCTAHOBUTEIIN Bubmaorexa [IOK
12.05.2025 | https://m.edsoo.ru/00adb076




KonTponsHas pabota Ned4 o Teme

65 «Ctpoenue aroma. XuMudeckas 1 bubmorexa [OK
15.05.2025 | https://m.edsoo.ru/00adb486

CBSI3b»

66 PesepBuEIii ypok. O6006menue u 1 Bubnuorexa IJOK
cUCTEMAaTHU3aIlug 3HaHHi 19.05.2025 | https://m.edsoo.ru/00adb33c

67 PesepBuEIii ypok. O6006menue u 1 Bubnuorexa IJOK
cUCTEMAaTHU3aIlug 3HaHHi 22.05.2025 | hitps://m.edsoo.ru/00ad9cb2

68 PesepBuEIii ypok. O6006menue u 1 Bubnuorexa IJOK
cUCTEMAaTHU3aIlug 3HaHHi 22.05.2025 | https://m.edsoo.ru/ff0d61c6

OBIIIEE KOJIMYECTBO YACOB I1IO
ITPOI'PAMME
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9 KJIACC

KonnuecTBo yacoB DJIeKTPOHHbIE
Ne aTa nuppoBLIe
Tema ypoxa Kontpoasnnie | IIpakTHueckue A bp
n/n Bcero H3yUCHHS o0pa3oBaTeJbLHBIC
padoThI padoThI
pecypchl
Ilepuoauaeckuii 3aK0H.

1 IIepunonugeckas cucrema 1 Bubnuorexa IJOK
XUMHYECKHX dreMeHToB /J[. U. 03.09.2024 | https://m.edsoo.ru/00adbS9e
Menneneesa
3aKkOHOMEPHOCTH B U3MEHEHHUH

2 CBOWCTB xwzsa@ozsx DJIEMEHTOB 1 Bubmmorexa HOK

- 04.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukarius 1 HOMEHKIIaTypa 1 Bubmmorexa IJOK
HEOPraHNYECKUX BEIIESCTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Buapl XuMU4IeCKON CBA3U U THUITHI 1 Bubmmorexa IJOK
KPUCTAJUIMYECKUX PEMIETOK 11.09.2024 | https://m.edsoo.ru/00adbac6
KonTponsHas pabota Nel mo Teme

5 «IloBTOpEHME U yruybiaeHue 3HaHUi 1 1 17.09.2024
OCHOBHBIX pa3/ieIoB Kypca 8 kiacca»

6 Knaccugukanus XuMudecKux 1 Bubmmorexa IJOK
peaKknui o pa3IuIHEIM IPU3HAKaM 18.09.2024 | https://m.edsoo.ru/00adbcb0
IlonaTHE O CKOPOCTH XUMUIECKOH

7 CaKINI Eommmﬁo 0 TOMOTCHHBIX U 1 Bubmmorexa HOK
PEAKIHH. 24.09.2024 | hitps://m.edsoo.ru/00adbeda
TETEPOTCHHEBIX PEAKITUAX
IlonaTtue 0 XUMUYIECKOM

8 aBHOBeCHU. DakTOPhI, BIUAIONIHE 1 Bubmmorexa HOK
p . PEI, BIHIOML 25.09.2024 | hitps://m.edsoo.ru/00adc28¢
Ha CKOPOCTh XUMHYECKOH Peakiluy 1




MMOJIOKCHUEC XUMHUYCCKOTO

paBHOBeECHUS
9 OKHUCTUTENTFHO-BOCCTAHOBUTEIHHBIC Bubmuoreka ITOK
peaxkiuu 01.10.2024 | hitps://m.edsoo.ru/00adcade
TeopHq IEKTPOIUTHIECKOH
10 :oWo Ha EM@ CunnHele ¥ cnadble Bubmiorexa ITOK
FHCCOTHAIIIL, 02.10.2024 | hitps:/m.edsoo.ru/00adcd68
ANEKTPOIHUTHI
11 HMounrie ypaBHeHUS peaKITHii Bubmiorexa ITOK
P peartt 08.10.2024 | https://m.edsoo.ru/00add448
XUMHYIECKHE CBOHCTBA KUCIIOT U
12 OCHOBaHUH B CBETE MPEACTABICHUN Bubmmorexa IJOK
00 JNEeKTPOTUTHIECKOM 09.10.2024 | https://m.edsoo.ru/00add5d8
JIUCCOI[HAIIUY
XUMHYEeCKHE CBOMCTBA COJIEH B
13 CBETE NMPEACTABIEHU 00 Bubmiorexa ITOK
P . 15.10.2024 | https://m.edsoo.ru/00add8b2
JNEKTPOTUTHIECKOHN TUCCOHAIINU
14 ITousTue o ruapoaHu3e coaci Bubmorexa IIOK
P 16.10.2024 | https://m.edsoo.ru/00add9d4
15 O6o06mienne u cucTeMaTH3aIus Bubmmorexa IJOK
3HAHUHI 22.10.2024 | hitps://m.edsoo.ru/00addd12
ITpaxtuueckas pabora Ne 1.
16 «Pemenne dxcnepuMEeHTATBHBIX Bubmorexa IIOK
P 23.10.2024 | https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponsHas pabota Ne2 no Teme
17 «IIEKTPOIIUTHUECKAS TUCCOITHAITHS Bubmiorexa ITOK
P FHCCOTHATI. 05.11.2024 | hitps://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUH B paCTBOPAxX»
18 OO6mas xapakTepuCcTHKa TaIOTeHOB. Bubmmorexa IJOK
XUMHYECKUE CBOMCTBA Ha IpUMEPE 06.11.2024 | https://m.edsoo.ru/00addfe?




XJI0pa

Xnoposojopoa. ConsiHasi KUCTIOTA,

19 XUMHYCCKHUE CBOMCTBA, TTOTyUCHHE bubmorera ITOK
% TORyHerHe, 12.11.2024 | https:/m.edsoo.ru/00ade104
MIPUMECHECHHE
ITpaxtuueckas pabora Ne 2 o reme
20 «ITonyuenue CONSTHON KMUCIOTHI bubmorera ITOK
YEHES GO ’ 13.11.2024 | htips://m.edsoo.ru/00ade348
U3ydeHHE e€ CBOWCTB)
Brrumcnienus o ypaBHeHUSIM
21 XAMHUYECKHUX PEeaKIui, eClIy OJHUH U3 bubmorera ITOK
PEAKITHL, A 19.11.2024 |  hitps://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
” OO6mas XxapakTepuCTHKa JJICMEHTOB Bubmuoreka ITOK
VIA-rpynner 20.11.2024 | https://m.edsoo.ru/00ade64a
AnnotpornHsie MOUGUKAIIUN CEPBL
3 Haxoxnaenue cepbl U €€ coeTuHEHUAN Bubmuoreka ITOK
B IIpHpoje. XUMHUYECKHE CBONCTBA 26.11.2024 | https://m.edsoo.ru/00ade64a
cephl
4 CepoBoopoa, CTpOCHUE, Bubmmorexa IJOK
(du3HYECKUe U XUMHUICCKIE CBOWCTBA 27.11.2024 | https://m.edsoo.ru/00ade802
Oxcuppl cepnl. CepHasi KUCIIOT
25 eﬁ:”ooz:m 51 x:,wsa@ozﬁ . Butmmorexa IIOK
w 03.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHECHHE
XUMUYCCKUE PEAKIIUAH, JICIKAIHUE B
OCHOBE IPOMBIIIUIEHHOTO crocoba
26 MIOJTYY€HUS CEPHON KUCITOTHI. Bubnuorexa IJOK
X¥UMHYECKOE 3arpsA3HeHue 04.12.2024 | https://m.edsoo.ru/00adec8a
OKPYIKAIOMIEH CPebl COSANHECHUIMH
cephl
27 Brrmcienne MacCOBOM TOIH BRIXOJA Bubmuoreka ITOK




MPOAYKTA PEAKIINHI 10.12.2024 | https://m.edsoo.ru/00adec8a
OO6mas XxapakTepuCTHKa JJICMEHTOB

)8 VA-rpynmsl. A30T, Bubmmorexa IJOK
pacnpocTpaHeHue B NpUpoJIe, 11.12.2024 | https://m.edsoo.ru/00adeeab
(u3HYECKHe U XUMHUIECKUE CBOMCTBA
AmMuak, ero puzndeckue u

29 XUMHYCCKUE CBOMCTBA, TTOTyUSCHUE U Bubmaorexa [IOK

8 nomyH 17.12.2024 |  hitps://m.edsoo.ru/00adf004
pUMEHEHHE
ITpaxtuueckas pabora Ne 3 o treme
30 «ITonyuenue aMmmuaka, U3ydeHUE €ro Bubmaorexa [IOK
il gk 18.12.2024 | hitps://m.edsoo.ru/00adf180
CBOMCTB»

31 A3zoTHas KuCI0Ta, € Pu3uIecKue 1 Bubmuoreka ITOK
XAMHYECKHE CBOUCTBA 24.12.2024 | https://m.edsoo.ru/00adf306
Hcnonn3oBanue HUTPATOB U CONEH
aMMOHHS B KQY€CTBE MUHEPATHHBIX

32 00penuii. XuMHUYIECKOE bubmorera ITOK
yaoop . 3 25.12.2024 | https://m.edsoo.ru/00adf518
3arps3HEeHNE OKPYKAOEH CpeJIbl
COEMHEHUSMH a30Ta
®ochop. Oxcun pocdopa U

33 eoowo wmmm EMHMH@ eewwsmmﬁﬁ U bubmorera ITOK

P N 14.01.2025 |  https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWCTBA, MOIyICHHUE
HcnonszoBanue docharTos B

34 KaueCTBE MUHEPATHHBIX YA0OpEeHHUH. Bubmmorexa IJOK
3arpsa3HeHue IPUPOTHOM CpeIbl 15.01.2025 | https://m.edsoo.ru/00adfc20
docdaramu
Vriepoa, pacopocTpaHeHne B

35 M w Mﬁﬁﬂooﬂﬂo U XUMHYECKHE bubmorexa [TOK
HPHPOIE, 21.01.2025 | https//m.edsoo.ru/00adfd9c

CBOMCTBa




Oxcuapl yriepoja, ux GusHdecKue u

36 XUMHYECKHAE CBOKMCTBA. Bubmuoreka ITOK
OKoJ0THYECKHE TTPOOIEMEL, 22.01.2025 | https://m.edsoo.ru/00adfebe
CBs3aHHBIE ¢ OKCUIOM yriaepoja (IV)

37 YronsHas KACIOTa U €€ CONHU bubmorera IOK

28.01.2025 | https://m.edsoo.ru/00ae006¢c
ITpaktuueckas pabora Ne 4 mo teme

38 "TlomyJyeHue yriiekucuoro rasa. Bubnuorexa IJOK
KauectBennas peaxius Ha kapOoHart- 29.01.2025 | https://m.edsoo.ru/00ae027e
uoH"

ITeproHavanbHBIC HOHATHSA 00
39 OPraHUYECKHUX BEIIECTBAX KaK O Bubmaorexa [IOK
04.02.2025 | https://m.edsoo.ru/00ae054e
COCTMHEHUSAX YriIepoaa
40 Kpemnuii u ero coequHeHus bubmorera IOK
05.02.2025 | https://m.edsoo.ru/00ae080a
ITpaxtuueckas pabora Ne 5.

41 Pemenne sxcnepuMeHTAIBHBIX 3a1a4 Bubaunorexa ITOK
o treMe «Baxueimue HeMeTallIbl U 11.02.2025 | https://m.edsoo.ru/00ae0bf2
UX COSMHCHUSD)

KonTponsHas pabota Ne3 no teme
42 «BaxueWmue HeMeTaUIbI U UX Bubmaorexa [IOK
12.02.2025 | https://m.edsoo.ru/00ae0el 8
COCTUHEHUS»
OO6mas xapakTepucTUKa
XUMHUYECKHUX DJIEMEHTOB —

43 MeTauioB. MeTtamnyeckas CBS3b U Bubmuoreka ITOK

MeTaIINIecKas KpUCTalInIecKas 18.02.2025 | https://m.edsoo.ru/00ael03e

pemérka. Guznueckue CBONCTBA
METAJIOB




XUMHUYECKHUE CBOIICTBA METAILIOB.

44 OIeKTPOXUMHUYECCKHH DI Bubmiorexa IJOK
TPOXIY Az 19.02.2025 | hitps:/m.edsoo.ru/00acl 156
HaIPSHKEHUNA METaIJIOB
O6mue crnocoOrl MOTyICHUS
MetannoB. ConaBel. Beraucnenus no
45 aBHEHHSIM XHUMHYECKHAX PEaKIIHii Bubmiorexa ITOK
P Peaitt, 25.02.2025 | hitps://m.edsoo.ru/00ael 156
€CIIH OJINH U3 PEareHTOB COJCPIKUT
TIPUMECH
46 ITonsaTHE 0 KOPPO3HUH METAIIOB Bubmorexa IIOK
PP 26.02.2025 | https://m.edsoo.ru/00ae1278
Bubmuoreka ITOK
47
Menomee MeTams 04.03.2025 |  hitps://m.edsoo.ru/00ac1 4b2
48 Oxkcuapl ¥ THAPOKCHJIBI HATPUS U Bubmmorexa IJOK
KaJIusg 05.03.2025 | hittps://m.edsoo.ru/00ae14b2
49 [llenoyHO3eMENBHBIC METAILIBI — Bubmmorexa IJOK
KaJIbITMI ¥ Mardui 11.03.2025 | https://m.edsoo.ru/00ael Se8
50 Baxueiimue coeMHeHHS KaTbIHsI Bubmzorexa [IOK
12.03.2025 | https://m.edsoo.ru/00aelS5e8
51 O000menne U cCUCTEMATU3 AU
3HAHUH 18.03.2025
57 JKécTtKoCTh BOBI U CLIOCOOHRI €€ Bubmuoreka ITOK
yCTpaHEHUS 19.03.2025 | https://m.edsoo.ru/00ac1886
ITpaktuueckas pabora Ne 6 o reme
53 "XKECTKOCTH BOJBI M METOEI €€ Bubmiorexa ITOK
" 01.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHeHUS
. Bubmmorexa IJOK
54 An
FOMMEHH 02.04.2025 | hitps://m.edsoo.ru/00aclc64
55 AwmdoTepHEIe CBOMCTBa OKCHIA U Bubmmorexa IJOK




TUAPOKCHIA 08.04.2025 | https://m.edsoo.ru/00aelc64
Bubmuoreka ITOK
26 Heneso 09.04.2025 | https://m.edsoo.ru/00aeld86
57 Oxkcuapl, THAPOKCHUIBI M COJIH JKeTie3a Bubmuoreka ITOK
(1) u xenesa (I1I) 15.04.2025 | https://m.edsoo.ru/00ae35¢e6
53 O000menne U cCUCTEMATU3 AU
3HaHM 16.04.2025
ITpaxtuueckas pabora Ne 7.
59 Pemenne sxcnepuMeHTANBHBIX 337129 Bubmuoreka ITOK
o teMe «BaxHelmme MeTaibl 1 UX 22.04.2025 | https://m.edsoo.ru/00ae3de8
COCTUHEHUS»
Brrumcnienus o ypaBHeHUSIM
XUMHUYECKUX PeaKiIuid, eCIu OJUH U3
60 peareHToB JaH B U30BITKE WU Bubmmorexa IJOK
COJICPIKUT IIpUMeEcH. Brraucnenus 23.04.2025 | https://m.edsoo.ru/00ael750
MacCOBOM JIOTH BBIXOJ1a IPOJYKTA
peakiuu
61 O000menne U cCUCTEMATU3 AU
3HaHM 29.04.2025
KonTponsHas pabota Ned4 o Teme
62 «Baxxuelmue MeTaubl U UX 30.04.2025
COCTUHEHUS»
63 BemecTta 1 marepuansl B Bubnuorexa IJOK
TIOBCEHEBHOM KU3HH YEJIOBEKA 06.05.2025 | hittps://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HCHHE Bubmmorexa IJOK
OKPYKAIOMIEH CpeIb 07.05.2025 | https://m.edsoo.ru/00ae4270
65 Pons xumuu B penieHun Bubnuorexa IJOK
9KOJIOTUMECKHUX TpobiieM 13.05.2025 | https://m.edsoo.ru/00ae4270




66 PesepBuEIit ypok. O600menue u 1 Bubnuorexa IJOK
CHUCTEMAaTHU3aIlug 3HaHHi 14.05.2025 | hittps://m.edsoo.ru/00ae0d0a

67 PesepBuEIit ypok. O600menue u 1 Bubnuorexa IJOK
CHUCTEMAaTHU3aIlug 3HaHHi 20.05.2025 | hitps://m.edsoo.ru/00adb33c

68 PesepBuEIit ypok. O600menue u 1 Bubnuorexa IJOK
CHUCTEMAaTHU3aIlug 3HaHHi 21.05.2025 | hitps://m.edsoo.ru/00ad9cb2

OBIIIEE KOJIMYECTBO YACOB I1O
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