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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOI pabouei mporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOyuyeHHs, BOCHUTAHUS U Pa3BUTUA OOYy4YAIOIIUXCSA CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIY EMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npo0JeM YCTOMYMBOTO PA3BUTHUSI YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKM XMMHUHU HA ONPEIEIEHHOM JTare €€
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IIOHATHN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 53THU CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbl [0 MPUHIUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuoanyeckoro 3akona . . MenneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOMN CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HAHMWS PACCMATPUBAKOTCA HA OCHOBE JMIIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBIOJIHASI PYHKIIMU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUSI U MTOITYUYECHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. V3yueHne XMMHUM MPOUCXOJUT C NMPUBICYCHUEM 3HAHUN W3
paHee M3yYEeHHBIX Y4eOHBIX npeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHM T[POUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBIL. 3a71a4a
y4e0HOTr0 MpeaIMeTa COCTOMT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI A MHUPOBO33PEHUECKOT0 XapaKTepa, A3blka HAayKU, B MPHOOLICHUH K



HAYYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUIM U UX MPUMEHEHUH B yUeOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (GOpMHUpOBAaHHE WHTEIICKTyaIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJCHHOCTb OOYy4YeHHMs Ha CHCTEMaTHYEeCKOe MpUOOIICHHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHOM IO3HABATEbHOM JEATEIbHOCTH, HAy4YHbIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHUWSA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaroIllero MHUpa, WCIHOJNB3Ys 3HAHUS M OIBIT, MOJyYCHHBIE MPH H3yYEHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0BOU
NeSITeJIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW U1 BBIPAOOTKH 3KOJIOTUYECKU
LEJeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOQMIIs W HAMPABICHHOCTH NATbHEHUIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kimacce — 68 vacos (2 yaca B HEZIEIIO).



COAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BellecTB. [loHsATHE 0 MeToax MoO3HaHMS B XUMHH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUUYECKUX COCTMHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kiaccudukarms
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoXeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  Pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkHeilue npeacTaBuTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpoctoe
BemiecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KuUclopoda B JabopaTOpuu W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B IpUpoJe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J11 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YesioBeKa. KpyroBopoT BoAbl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHnkiarypa ocHoBaHuii. PU3NUECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coneil. @U3NYeCKUe U XUMHYECKHUE CBOMCTBA COJICH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB KHUCJIOPOJA, HAOIIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
IpeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCHU0B U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoieiictsue Bogopoaa ¢ okcuaoM meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOJABI C METaIaMU (HAaTpUEM H
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U IENOYEH, N3YUEHNE B3aUMOJECHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peaKkiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PacTBOPA COJIM, PELICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckud 3axkoH u Ilepuoguueckass cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHbBIC PEaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMENbHBIE METaJlIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuoasl u rpymnmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 311EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUAPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, IMPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBJISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: Hay4dHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (U3NYECKUE BEIMYUHBI, €IHHHIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHYECKHUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTEHHBIX U TeTePOreHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBienue YpaBHEHHUI

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEAKIUii €  HWCIOJB30BAHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonpl, aHMOHBI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakuuy noHHOr0 oOMeHa. Y cioBus MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHeHUs peakumid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3NEKTPOJUTUYECKON THUCCOUNALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauloB (rpadura U anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOW PEAKIIUU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIMil (FOpEHUEe, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMsI), paclO3HABaHME HEOPraHMYECKMX  BELIECTB C  IOMOUIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MPpUMEpE XJiopa (B3auMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeCKue CcBOMCTBa cepbl. CepoBOIOPO, CTpoeHHE, (PU3UUYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IPOMBIIIIEHHOTO croco0a IMOJIy4eHHUs CepHOM Kuciotel. llpuMeHenue cepHoit
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJiab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaloIllel Cpellbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa 1 BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALICHMUSL.



OObmas xapaktepuctuka 31eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJydyeHue U npuMenenue. Com aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
CBOiiCcTBa (00OmMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W CHEIU(UUECKHE).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauun gocdopa, uznueckue U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHN OKUCIICHUS. Y TIIEPO/I, AITIOTPOITHBIE MOIU(BUKALINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE HAa JKUBBIE OPTraHU3MBI, TMOJyYEHHUE U
NpUMEHEHHE. DKOJOTHUECKUE MPoOJIeMbl, CBsA3aHHbIe ¢ okcHaoM yriepoaa (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KAcIoTa W e€ coir, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHar-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIUHE, TPOMBIIIJICHHOCTH M CETbCKOM XO35UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yroib, HOPHUPOAHBIA ra3, He(dTb),
MPOAYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, OeNkax, yriieBoJax — U ux
polu B OKM3HM 4YellOBeKa. MarepuanbHO€ €IMHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHCHUH.

KpemHwmii, ero ¢usnyeckue W XHMHUYCCKHE CBOWCTBA, IIOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBINIJICHHOCTH. BakHelme CTpoWTeNnbHbIE MaTepuaibl: KepaMmHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumeHm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHUE KAYE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKre M XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMH (BO3MOXHO MCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHOM PEaKIMU Ha CyJb(aT-uOH U HAOJIIOICHHE IPU3HAaKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U pocopHbIX yAOOpEeHUH, NOoIyyeHHe, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaka, IMPOBEJACHHE KAYECTBEHHBIX pPEaKUWid HAa HOH AMMOHHS U
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HM3y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (yiaepeHa, O3HAKOMIICHHE C MPOLECCOM aJCOPOIMU PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTJIEM M YCTPOMCTBOM MPOTHBOras3a, IOIYUYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEN CHIMKATHOM IPOMBIIUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosiokeHuss B llepuommueckon cucreme xumuueckux ssemeHtos [[. U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
ciocoObl mosyueHus MeTtayioB. [loHsTHe O KOPpO3UMM METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJICHUE B IPUPOIE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUMH.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
Ilepnoguueckon cucreMe xuMuueckux aaneMeHnToB /. 1. Menneneea, ctpoenue ux
aTOMOB, HaXOXJAEHUE B pupoe. Pu3nuecKre 1 XUMHUYECKHE CBOKWCTBA MarHus



KaJibI[usl. BaxkHeiiine coeJuHeHUs! KanbIus (OKCUI, TUAPOKCUI, o). ZKECTKOCTH
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsroMuHUN: TIosioxkeHue B [lepuoandeckoi cucteMe XuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKJIE€HUE B mpupoac. Pu3nMyYecKue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkemesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJJIOB W CIUIABOB, HUX (HU3NYECKUMHU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLIECCA TOPEHHUS Kele3a B KUCIOPOAE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M omuMcaHue IMPOIECCOB OKpAIIWBAHUS
MJJaMEHH MWOHAaMU HATpus, Kalusg U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUJIPOKCHAA IIMHKA, PEIICHUE DKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «BaxHeliue
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOW U3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Ponb xuMuu B pemieHnn 3KO0JI0THYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmume ecTeCTBEHHO-HAYUYHBIC TMOHSATHS: HAYYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIEKyIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKY, AUDIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeNO, OOBEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHbBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMA POCCUNCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJCTBOBATbCS ~CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALM U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAay4YHOMY HAacCJleIHI0, MOHMMAHWS 3HAYEHUs XUMUUYECKOW HAYKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPaKAAHCKOr0 BOCIIUTAHMUS:

NPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBWiIaX MEXINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTHX BUIaX AEITEIbHOCTH,
FOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBITTOJHEHUU
y4eOHbIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4YE€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM yueOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEW C MO3UIMM HPABCTBEHHBIX W IMPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCJIEICTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUSI HAYKHM W COCTAaBIIIOIIME
OCHOBY JIJI1 TIOHUMAaHUsl CYIIHOCTH HAYYHOM KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBS3AX YEJIOBEKAa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YeOHBIMU TEKCTaMM, CIPABOYHOU



JUTEPATYpPOH, JOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHA OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEMPUSATUE BPETHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs1, HAPKOTUKOB, KypEeHHUS),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOXKEHHE K TPYY U pe3yibTaTaM TPYI0BOU AEATEIbHOCTH, B TOM UKCJIC HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON Mpo(]ecCHoHaTBLHON NeSITEIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAHWE LEHHOCTH 3J0POBOTO H
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuJ1 0€30MacCHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaLIUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU NU3YYCHUH XUMUHU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHUS 00IIIEHAYYHBIE TIOHSTHS (3aKOH, TEOPHS, IPUHITHII,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAay4YHOU KapTUHE MUpA, U YHUBEpCAJIbHbIC YUeOHbIC AEHCTBUS (MIO3HABATENbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (JAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHYECKUN 3HaK (CHMBOJ JJIEMEHTa), XHUMHYeckas (opMyia W ypaBHCHHE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPABWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4HbIe METOJbl U 3aMpOChl MPU NOHMCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THUIA, MPUOOPETEHHE OIbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIBHYIO (DOPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEJIOKEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI O KCCIIEIOBAHUIO CBOMCTB BEMIECTB, yU4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, 0OMEH MHEHMSIMH, «MO3TOBbIE IITYpMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUNA 00 HM3yuaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATH CMBICT OCHOBHBIX XMMHUYECKHX IMOHSATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(poreHTHAsI KOHIIEHTPAIUsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca Ilepunomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSI, 3aKOHA ABOTajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoanueckass cucrema xummueckmx osnaementoB . .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sApa, 0011Iee YUCiIo SJIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTBHI, HECOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3INYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOTO 3JIeMEHTa MO (opMmyse COeAUHEHHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYEeHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCY0H 1 JIa00PaTOPHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCOBOM JI0JIel PAcTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH W MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIe pe3ysibTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKiusi, XUMUYECKasi CBS3b, TEIIOBOM 3PQeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peneéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPENEIbHO JOIMYCTUMAasi KOHILIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIECNIATh BAJIGHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX HJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COCIUHEHUH B Mpejenax MajblX NEPUOJIOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIH;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIIO XMMHYECKOTO »djeMeHTa Mo (opMyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
o0opyJ0BaHMEM, a TaKXKe IMpaBuia oOpalleHuss C BEHIeCTBAMU B
COOTBETCTBUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM MyTEM XJIOpUI-, OpOMUA-, WOAWI-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPHUCYTCTBYIONIHNE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, 0000IIEHNEe, CHCTEMAaTH3aIIMIO, BBISBIICHUE IIPUYNHHO-
CJICICTBEHHBIX CBSI3€W — JIJII U3YYECHHS] CBOWMCTB BEIECTB M XUMHUYECKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dekTpoHHbIE (LM (POBbHIE)
KoHnTpoJubHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK
' MPAKTUYECKOU EeSTEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BeitecTBa 1 XUMHUYECKHE 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢c
Wroro mo pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe Il HEOPraHMYECKHUX BelIECTB
21 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnmorexa LIOK
2.2 8 1
U COJISIX https://m.edso00.ru/7f41837c
23 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBaHMSX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 9 1 bubnuotexa [JOK
' HEOPraHWYECKUX COETMHEHUI https://m.edso0.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1emeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuyeckas cBsizb. OKHCIUTETbHO-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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnunorexa LIOK

31 XHMHYECKUX dj1eMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CTpoeHue aTroma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa [JOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uuppoBbIe
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6moteka [JOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peakiuii https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLIHALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTasIbl 1 HX COeIMHEHUS
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUIECKIX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' Py - -eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.3 anemMeHToB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUYISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepona u 8 1 2 Bubmmorexa [IOK
' . py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro mo 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

Paszgea 3. MeTauibl M HX COeTUHEHUA

. bub6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
2 B 1
3 QKHEHUIINEe METAIIBL U UX COEAUHEHNS 6 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoxka Koutpoasubie IIpakTuueckue A p
n/n Bceero u3ydyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumun. Pons xumuu B 1 0 0 03.09.2024 bu6nunorexa LIOK
JKA3HU 4yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
5 [ToHsTHE O METOIaX MMO3HAHUS B 1 0 0 06.09.2024 bubnunoreka LIOK
XUMHUHU https://m.edsoo.ru/ff0d227e
[IpaxTuueckast padora Ne 1 «IIpaBuna
3 paboThI B 1a0OPATOPUH U IPUEMBI 1 0 1 10.09.2024 bubmmoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py0BaHUEMY
4 YucTele BENeCcTBa UI/I cmecu. CriocoOsl 1 0 0 13.09.2024 bubnmorexa LIOK
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2 BuG 110K
nOIMoTEKa
5 «Paznenenue cMmeceit (Ha mpumepe 1 0 1 17.09.2024
a . ( puMep https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COIN)»
bubnmnoreka LIOK
6 A 1 0 0 20.09.2024
TOMB H MOJICKyITHT https://m.edsoo.ru/ff0d2a6¢
7 XVMHYECKHUE DIIEMEHTBI. 3HAKH 1 0 0 24.09.2074 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [IOK
8 II 1 0 0 27.09.2024
POCTHIC H CHOMHEIC Bettectsa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 01.10.2024 bubmorexa [JOK

https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bubnunoreka LIOK
10 Xumunueckas popmyaa. BageHTHOCTD 04.10.2024
bopmy https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca.

1 THOCUTEJIbHAs aTOMHAsI M 08.10.2024 bubmuorexa [IOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
MaccoBast 70151 XHMHYECKOTO

12 i 11.10.2024 bu6nmoreka [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c

13 KonunuectBo BemecTtBa. Moib. 15.10.2024 bubnunoreka LIOK
MognspHas macca https://m.edsoo.ru/ff0d5230

14 DU3NYECKUE U XUMUYECKHUE SIBIICHHUS. 18.10.2024 bubnuoreka [{OK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipy3HAaKU U yCIOBUS IPOTCKAHUS

15 P Y 1P 22102024  Promiorexa LIOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6

16 3aK0oH COXpaHEHUsI MacChl BEIIECTB. 55 10.9024 bubmuoreka [IOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brerurcnenus KoinmuecTBa, MacChl Bu6 10K

nOIMOTEKA

17 BEIIIECTBA 10 YPaBHECHUSIM 05.11.2024

B yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHHA
Knaccudukanus XuMuaecKux

18 eaKIui (COCAMHECHHUS, PA3JIOKCHHUSI 08.11.2024 Bubmorexa LIOK
p P ’ o https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN- Bu6 110K
HOJIMOTEKA
19 sHUIMKIoneaUCT. O000IIeHNE U 12.11.2024
H a Hf https://m.edsoo.ru/ff0d40c4
CHCTeMaTu3aIys 3HaHUI
KonTponbnas padora Nel mo teme
20 p p 15.11.9024 but6mmoreka [IOK

«BemecTBa 1 XUMHUYECKHE PCaKIum»

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
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https://m.edsoo.ru/ff0d4290

Bo3agyx — cMmech razos. Cocras

bubnunoreka LIOK

21 Bo3ayxa. Kucimopon — 3jieMeHT U 19.11.2024
o PO https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
du3znyeckrue U XMMHUYECKHE CBOMCTBA B 1OK
nOIMoTEKA
22 KHCJI0poa (peaKMy OKUCICHHS, 22.11.2024
pora (peaku https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 06 okcumax
CniocoObl MoTy4eHust KUCIOpoa B
23 71a00paTOPUH U IPOMBIIIJICHHOCTH 26.11.2024 Bubmiorexa OK
patop p ' o https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XUMUIECKOI
24 peaKIuu, MOHITHE O 29.11.2024 bubnnoreka [JOK
TEPMOXUMHYECKOM YPaBHEHHH, 3K30- https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUICCKUX PEAKITUIX
TomauBo (HedTh, yroiab U METaH).
25 3ar 513H61§1/1e(11;o3 yxa CITOCOOBI iro 03.12.2024 bubnmorexa HOK
P Ayxa, o https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIICHHS
[IpakTuueckas padbora Ne 3 o Teme Bu6 110K
noIMoTEKA
26 «ITonyuenne u coonpanue 06.12.2024
y p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yUEHUE €TO CBOHCTBY
Bonopon — aneme 0CTOE
97 JOpOJT JIEMEHT U TIPOCT 10.12.2024 bubnnorexa [JOK
BelecTBO. Haxoxxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
® N
08 H3UYECKUE U XUMHUYCCKHE CBOMCTBA 13.13.9024 bu6nunorexa LIOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnmorexa LIOK
29 IlonsATHE O KMCIOTaX U COIISIX 17.12.2024
https://m.edsoo.ru/ff0d50d2
C 0
30 IOCOOBI MOJIyYEHUS BOIOPOIA B 20.12.20%4 bubnuotexa [JOK

nabopaTtopuun

https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 4 o reme

bubnunoreka LIOK

31 «I[Tonyuenue u cobupanue BOAOPOIA 24.12.2024
y N p AOPOAa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHHUE €r0 CBOHCTBY»

32 MounsipHbiii 00BEM Ta30B. 3aKOH 27.12.2024 bubnmnoreka HOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBA Eu6 110K

HOIHOTEKA
33 BEIIECTBA ra3a [0 €ro U3BECTHOM 10.01.2025
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BEMY
Brranciaenust 00,EMOB ra30B O Bu6 LIOK
HOJIMOTEKA

34 aBHEHHIO PEAKIIUU Ha OCHOBE 14.01.2025
b “p B . https://m.edsoo.ru/ff0d5708
3aKOHA 00BLEMHBIX OTHOIIIEHHUI ra30B

35 du3nyeckue U XUMUYECKHIE CBOMCTBA 17.01.2025 bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsarue 00 21.01.2025 bubmuoreka [{OK
WHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopHUTenb.

Hacglimienanlie 1 HEHACHIIIIEHHEIE

37 i il 24.01.2075 bubnuoreka [{OK
pacTBOpbl. MaccoBas J0JIs1 BelecTBa https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTuyeckas padora Ne 5 o Teme
«IIpurorosaeHune pacTBOPOB C

38 PUTOTOBJICHHE PACTEOPOB € 28.01.2025  Dnomiorexa TIOK
OnpeAcNEHHON MacCOBOM J10IEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA»

KontpoabHas padora Ne2 mo teme

39 P P 31.01.2025 Dnomaorexa TIOK
«Kucnopox. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcHabl: cocTaB, KiIacCU(hUKAITHS

40 bl ) (pukanus, 04.02.2075 bubmuoreka [{OK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tomy4yenue 1 XMuMHYECKHUE CBOMCTBA

bubnunoreka LIOK
41 KUCJIOTHBIX, OCHOBHBIX U 07.02.2025
’ https://m.edsoo.ru/ff0d664e
aM(dOTEepHBIX OKCHUIOB
OcHOBaHUs: COCTaB, KJ1acc Ka
42 HOBaHUSA TaB, KJIaCCH(PUKAIIHS, 11.02.2025 bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
ITonydyeHne n XUMHUYECKHE CBOMCTBA
43 YHCHHS 14.02.20p5  bnomiorexa TIOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kitaccupuKaus
44 ; (ucargus, 18.02.2025  buomaorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
ITonyuenue €CKHE CBOMCTBA
45 Jy4YeHUE U XUMUYECKHE CBOMCTB 21.02.9025 bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Couu (cpeaHue): HOMEHKIIATYpa,
46 cnoco((ﬁf I10JI ‘{)eHI/I}I XI/IMI/I‘IZ(I;)KI/IC 25.02.2025 Bubmiorexa OK
_ Y ’ . https://m.eds00.ru/00ad9474
CBOMCTBA
[Tpaktuyeckas padora Ne 6. Pemenue
SKCIIEpUMEHTAIbHBIX 3334 110 TEME
47 P ¢ 98.02.2075 bu6mmoteka IIOK
«OCHOBHBIE KJ1acChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COE€TUHEHMI
I'eneTnueckas CBA3b MEKIY Eubs 110K
noIMoTEKA
48 KJaccaMH HEOPraHMYECKUX 04.03.2025
. p https://m.edsoo.ru/00ad9a50
COCAUHECHUI
O0001IeHrEe U CUCTEMATH3AIUS
49 HUI 11 07.03.2025 but6mmoreka [IOK
3HAHUK https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o reme Eu6 OK
nOIMOTEKA
50 "OCHOBHBIE KJIACCHI HEOPTAHUIECKUX 11.03.2025 1

coenqrueHun"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOMBITKY KIIACCHPUKAITUU

bubnunoreka LIOK
51 XAMUYECKHX 3JIEMEHTOB. IToHsITHE O 14.03.2025
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH U
ITeprnomnueckas cuctema
50 puon 18.03.2025 bubnunorexa LIOK
XUMHUYECKHX 3eMeHToB /l. 1. https://m.edsoo.ru/00ada52c
Meupeneena
bubnunoreka LIOK
53 IIepunonasl, rpymIIsI, 110 TIIIBI 21.03.2025
PHOAEL TPY APy https://m.edsoo.ru/00ada52¢
Ctpoenne aromoB. CocTaB aTOMHBIX
54 P 01.04.2025 Promorera LIOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UeK By OK
. HOJIMOTEKA
55 aTOMOB 3JieMeHTOB [lepuonnyeckoit 04.04.2025 1
https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XMMHYECKOTO
3JIEMEHTA 110 €ro MOJI0KEHHUIO B
56 N 08.04.2025  Puomnorexa [JOK
ITepnoauueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpaeneena
3nauenue [lepuoanueckoro 3akoHa
JIS Pa3BUTHS HAYKH U IPaKTUKH. 1.
57 AT P y ! Pv il 11.04.2025 bubmuoreka [IOK
N. MenaeneeB — y4€Hbli, I1e1aror 1 https://m.edsoo.ru/00ada96e
rpaKTaHUH
DIIeKTPOOTPUIIATETLHOCTH aTOMOB Bt OK
HOIHNOTEKA
58 XAMHUYECKHUX DJIEMEHTOB/ 15.04.2025 &
. https://m.edsoo.ru/00adaab8
Bcepoccuiickast mpoBepouHas paboTa
bubanoreka IJOK
59 HNonnasg xumudeckas cBI3b 18.04.2025 nbnuorexa I

https://m.edsoo.ru/00adac34
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60 KoBanenTHast nonsipHast XuMuyeckas 1 27.04.2025 Bbu6mmoteka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomnsipHas 1 25 04.2025 bubnmnoreka HOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab9
bub6nmoreka [IOK
2 1 29.04.2025
0 CTerens oKkuCIeHIA https://m.edsoo.ru/00adae28
63 OKHUCIUTENIbHO-BOCCTAHOBUTEIbHBIE 1 06.05.2025 bubnnoreka [JOK
peakuu https://m.edso0.ru/00adb076
bubmuoreka [{OK
64 1 13.05.2025
OKHCIHTEIIN 1 BOCCTAHOBHTCIIH https://m.edsoo.ru/00adb076
KonTtponsHnas padora Ne4 o teme Bu6 LIOK
noInoTexa
65 . X 1 16.05.2025
«Crpoetine atoma. Xumirieckas https://m.edsoo.ru/00adb486
CBSI3b»
66 O6O6HVICHI/IG Y CUCTEeMaTH3aIus 1 90.05.2025 bubmuoreka [IOK
3HAaHUU https://m.edsoo.ru/00adb33c
67 [IpomexyTouHast arTecTarus. 1 LR bubmuoreka [IOK
KontponbHas pabota 3a ron https://m.edsoo.ru/00ad9ch2
68 O06o0meHre U cucTeMaTr3aIus 1 bubmuoreka [{OK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KosaunvecTBO 4acoB DJIeKTPOHHbIE
JlaTa nudpoBbIe
Ne n/m Tema ypoka Kontpoabubie IIpakTnueckue bp
Bcero u3ydyeHusi odOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypchl

[Tepunonnueckuii 3aKoH.
[Tepuonnueckas cucrema

1 pHOA 1 0 0 03.09.2024 DuOmnorexa [JOK
XUMHYECKHUX 3eMeHToB /l. W. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUH By 10K

noIMoTeKa
2 CBOMCTB XMMUUYECKHX AJIEMEHTOB 1 0 0 06.09.2024
. https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPUOIOB
Knaccudukanus 1 HOMEHKIaTypa

3 Puca P 1 0 0 10.09.2024  Promaorexa [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buabl XuMHUdecKol CBSI3U U THITBI

4 s - 1 0 0 13.002024 Prommorexa I[IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTtponbHast padora Nel o teme
«IToBTOpEHUE 1 yriyoOIeHne

5 P oy 1 1 0 17.09.2024
3HAaHUW OCHOBHBIX Pa3fIeNIOB Kypca
8 Kimacca»
Knaccudukarusa XxumMuaeckux

6 urcan 1 0 0 20.00.2024  PrOmorera [OK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU Bu6 110K

noOIMOoTEKA

7 eakuu. [[oHATHE O TOMOTEHHBIX U 1 0 0 24.09.2024
peartt https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[ToHsITHE O XUMHYECKOM

8 1 0 0 27.00.2024  DHOmorexa [IOK

paBHOBecHH. DaKTOPbI, BIUSIONINE

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHUYCCKOH pcakuuu
U ITOJIOKCHUE XUMHWYECCKOI'O

paBHOBECHUS
OKHUCIUTEILHO-
9 WUCIIUTEIIHH 01.10.2024 bubmuorexa [IOK
BOCCTAHOBUTEIIbHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust 37EKTPOIUTUYECKOMN BuG 110K
noInoreKa
10 nccoruanuu. CuibHbIE U ci1a0blie 04.10.2024
a Al https://m.edsoo.ru/00adcd68
AJIIEKTPOIIUTHI
bubnuoreka [IOK
11 HouHbIe ypaBHEHUS pEAKIINA 08.10.2024
yp peakil https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
OCHOBAHUI B CBETE MPEICTABICHUN
12 pvll 11.10.2024 bubnuoreka [IOK
00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
JTUCCOLIMAINHT
XMUMHYECKHE CBOMCTBA COJIEN B Bu6 110K
noInoTEKA
13 CBeTe IpeAcTaBiIeHUl 00 15.10.2024
pea o https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON TUCCOITUAIIUT
bu6mmoteka IIOK
14 [TousTre o TuapOIU3E Coei 18.10.2024
Ap https://m.edsoo.ru/00add9d4
O000I1IIeHNE U CUCTEMATHU3AIHS
15 IEI 11 22.10.20%4 bu6mmoteka IIOK
3HAaHUH https://m.edsoo.ru/00addd12
[TpakTiueckast pabora Ne 1. Bu6 110K
noInoTeKa
16 «Pemnienne YKCIiepuMeEHTATIbLHBIX 25.10.2024
p https://m.edsoo.ru/00addbfa
3amayy
Kontponbnas padota No2 o teme
«DIIEKTPOINTHYECKAS
17 P 05.11.2024 ProOmoTexa LHOK

nuccoruanyst. XuMHUYECKHE
peaKIuu B PaCTBOPAX»

https://m.edsoo.ru/00addecO
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OO01mast XapakTeprCcTUKa TaJIOTCHOB.

bubnunoreka LIOK
18 XuMuyeckue CBOMCTBA Ha IpUMeEpPE 08.11.2024
pHMep https://m.edsoo.ru/00addfe2
xJjopa
Xaoposogopoa. ConsHas KUCIIOTa,
19 XI/IME‘ICCKHS CBOMCTBA, IOJIyYCHHEC 12.11.2024 Bubmorexa HOK
> HOLY ’ o https://m.edsoo.ru/00ade104
MPUMEHCHUE
[TpakTiueckast pabota Ne 2 o teme Bu6 110K
nOIMOoTEKA
20 «ITonyueHnue COITHON KUCIIOTHI, 15.11.2024
' N . https://m.edsoo.ru/00ade348
U3yYCHHE €€ CBOWCTBY
Brruncnenus o ypaBHeHUAM By 10K
nOIMOoTEKA
21 XAMHUYECKHX pEaKLUi, €CJIH OJIUH 19.11.2024
peaKtt 8 https://m.edsoo.ru/00ade488
W3 pearcHTOB JIaH B H30BITKE
o
29 OO0m1as XxapakTepucTUKa 3JIEMEHTOB 52 11.2024 bubmmoreka [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AmoTponHble MOU(UKALIUY CEPBHI.
Haxoxnenmne ce e€
93 9 ! PBI U 26.11.2024 bubmmoteka IIOK
COCIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA CEPBI
CepoBoOpOI, CTPOEHHE,
24 q)HI;)quCKEe u X:II;/H/IIIGCKI/IG 29.11.2024 bubmorexa HOK
. o https://m.eds00.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢u3nueckrue 1 XUMHUYECKHE 03.12.2024 bubmorexa [JOK
. o https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XVUMUYECKUE peaKIlui, JIekKaIlnue B
OCHOBE IIPOMBIIIIICHHOI'0 CII0c00a
26 p 06.12.2024 bubnuotexa [JOK

MOJYy4YEHUSI CEPHOM KUCIIOTBHI.
XUMHUYECKOE 3arpsi3HEHNE

https://m.edsoo.ru/00adec8a
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OKPYXaroIIe Cpeabl
COCTUHEHUSIMU CEPBI

BrlunciieHnue MaccoBOM 10U

bub6nmoreka [IOK

27 10.12.2024
BBIXOJ1a IPOJYKTa PEAKLIHNHU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTHKa 3JIEMEHTOB
VA-rpymrsl. A30T, Eu6 110K
HOIHOTEKA
28 acCIIPOCTPaHCHHKE B IIPUPOJIC, 13.12.2024
pactipoctp PHPOA https://m.edsoo.ru/00adeeab
(buU3HYECKUE M XUMUICCKHEC
CBOMCTBaA
AmMMuak, ero pu3ndecKue u By 10K
HOIHOTEKA
29 XAMUYECKHE CBOKMCTBA, IOIyUYEHHE 17.12.2024
y https://m.edsoo.ru/00adf004
U IpUMEHEHUE
[TpakTiueckast pabota Ne 3 o teme
30 «ITomyuenne aMmMuaka, U3y4eHue 20.12.2024 Bubmorexa HOK
y . - 13y o https://m.eds00.ru/00adf180
€ro CBOMCTB»
A3zoTHa ciioTa, €€ hu3nyecKue
31 THast KUCJI TV, ¢dusnueckue u 24.12.20%4 bubmmnoreka HOK
XUMHAYECKHE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHrEe HUTPATOB U COJIEN
aAMMOHHS B KQUeCTBE MUHEPATHHBIX B LOK
HOJIMOTEKA
32 00peHn. XMMHYECKOE 27.12.2024
yAobp . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAFOIIEH CpeIbl
COEMHEHUSIMH a30Ta
dochop. Oxcun dochopa (V) u
33 (1)00((11))0 pHaSI KI/ICJ'I((I))Ta (b(ppll)sn(qeixne " 10.01.2025 bubmorexa [JOK
P . o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue dhocdaros B
34 pocd 14.01.2025  Ppromaorexa [JOK

KauCCTBC MHUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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yaoOpeHuid. 3arps3HeHue
MPUPOHON cpenbl pochaTamu

Yraepon, pacipoCcTpaHEHUE B

bub6numoreka [IOK

35 npupoe, GU3nYecKue u 17.01.2025
pupoze, ¢ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcupl yrieposaa, ux Gpusndeckue
U XUMHYECKUE CBOUCTBA. Eubs 10K
noImoTeKa
36 DKOJOTHYECKHE ITPOOIIEMBI, 21.01.2025
p https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTIIepoaa
(V)
bubnuoreka [{OK
37 VYronpHasg KUCI0TA U €€ COon 24.01.2025
https://m.edso00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITonyyeHue yriIeKUCIOro rasa.

38 y y 28.01.2025 bubnuoreka [{OK
KauecTBenHas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-HoH"

[TepBoHaUYaNILHBIC TIOHATHUS 00 Bub 10K
HOIMoOTEKA
39 OpPraHNYECKUX BEIIECTBAX KaK O 31.01.2025
P m https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoa
bu6nmorexa LIOK
40 Kpemuuii u ero coequHeHus 04.02.2025
P a https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemenne sxcrnepruMeHTAIBLHBIX

41 P ‘ 07.02.2025  Promaorexa LIOK
3aga4 mo reMe «BakHeimme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEIUHEHUI
KonTtponbHas padora Ne3 o reme Ei6 OK

HOIMoTEKA

42 «BaxxaenIme HEMETAIUIBL U UX 11.02.2025 omeka il

COCOUHCHU

https://m.edsoo.ru/00ae0el8
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OO0mast xapaKTepUCTHKA
XUMHYECKUX 3JIEMEHTOB —
MeTa/uioB. MeraJuinieckast CBs3b U

bubnunorexa LIOK

43 14.02.2025
MEeTaJJINYeCKask KpUCTaIMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBOMCTBa
METAJUIOB
XUMHWYECKHUE CBOMCTBA METAIJIOB. BuG LIOK
noImoTeKa
44 DIEKTPOXUMUYECKUHN DS 18.02.2025
p . P https://m.edsoo.ru/00ael1156
HaIpsHKEHUH METaIOB
OO6mrme crocoObl MoTydeHUs
MeTaiuioB. CruiaBel. Berauciienns Bt LOK
noImoTeKa
45 [10 YPAaBHEHUSIM XAUMHUYECKUX 21.02.2025
P . https://m.edsoo.ru/00ael1156
PEaKIIMii, €CJIU OJIUH U3 PEarcHTOB
COJICPXKUT IPUMECH
bubmmoreka IIOK
46 [ToHsATHE O KOPPO3UU METAIIIOB 25.02.2025
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JI0YHBIE METAJUIbI 28.02.2025
i https://m.edsoo.ru/00ael14b2
OKcHUIBI U TUAPOKCUIBI HATPUS U
48 bl p bl P 04.03.2025 bu6mmoteka IIOK
KaJus https://m.edsoo.ru/00ael14b2
€JIOYHO3EMEILHBIE METAJIJIBI —
49 Wenoun g 07.03.20p5  Prommorera [JOK
KaJbIMU U MarHui https://m.edso0.ru/00ae15e8
bubnunorexa LIOK
50 Baxneime coeqMHEHUS KAJIbIUS 11.03.2025
a A https://m.edsoo.ru/00ael5e8
O00011eHNEe U CUCTEMATU3ALIS
51 I{I 8 14.03.2025
3HAHUHI
JKécTkocTh BOABI M CLIOCOOEI €6
52 )it 18.03.2025 bubnuoreka [{OK

YCTpaHEHUS

https://m.edsoo0.ru/00ae1886
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[IpakTuueckas padora Ne 6 o reme

bubnunoreka LIOK
53 "YXEcTKOCTh BOABLI U METOIBI €€ 21.03.2025
" A A https://m.edsoo.ru/00aelae8
YCTpaHCHHS
bubnunoreka LIOK
54 AmroMuHui 01.04.2025
https://m.edsoo.ru/00aelc64
AwmMdoTepHBIE CBOIICTBA OKCUIA U
55 dorep bi§ 04.04.2025 Bubnuorexa LIOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
56 Keneso 08.04.2025
https://m.edsoo.ru/00ae1d86
Okc OKC co
57 KCHJIbI, THIPOKCU/IBI U COJIH 11.04.2025 bubnuoreka [IOK
xenesa (1) u xemnesa (1) https://m.edso0.ru/00ae35e6
O000I11IeHNE U CUCTEMATU3ALUS
58 IEI 8 15.04.2025
3HAHWI
[IpakTuueckas pabora Ne 7.
Pemenne sxcnepruMeHTAIBLHBIX
59 P ‘ 18.04.20p5 ~ Pnomiorexa TTOK
3aJ1a4 o TeMe «Bakuelimnine https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COEINHEHUI
Brraucnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIA OJIUH
W3 pEarcHTOB JaH B U30BITKE WA
60 p )i 22.04.2075 bu6mmoteka IIOK
COZIEPKUT IIpUMECH. BhrunciieHus https://m.edso0.ru/00ae1750
MacCOBOH JOJIH BBIXOJIa MMPOTIYKTa
peaxiuu
O0600I11IeHNE U CUCTEMATU3ALUS
61 HUI 1 25.04.2025
3HAHUI
Kontponbnas padota Ne4 o Teme
62 «Baxueiinme MeTalIbl 1 UX 29.04.2025

COCOUHECHUA»



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa u hiarepnanm B 1 06.05.2025 bubmmoreka [JOK
[IOBCEIHEBHOM KU3HU YEI0BEKa https://m.edso0.ru/00ae3f50
64 XI/IMI/I‘ICCKOGUSaFPSIBHeHI/IC 1 13.05.2025 bubnmnoreka HOK
OKPYXaroIIeH Cpeabl https://m.edso0.ru/00ae4270
65 Ponb xumuu B permieHuun 1 16.05.2025 bubmmoreka [JOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso0.ru/00ae4270
66 O60611v16HHe U CHCTEMaTH3aIus 1 20.05.2025 bubnnorexa [{OK
3HaAHUU https://m.edsoo.ru/00ae0d0a
67 [IpomexyTouHas arTecTarusl. 1 93.05.9075 bubnuoreka [IOK
KoHnTpoapHas padota 3a roj https://m.edsoo.ru/00adb33c
68 PesepBusiit ypok. O6o0mieHue u 1 bubmmoreka [JOK
cUCcTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






