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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1O XUMHUM 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 (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C y4eTOM KOHIEIIMHK TMpernojaBaHusl ydeOHOro rmpeamera «XuMUs» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU 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, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHMS] XUMHU C YU4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TakKe TpeOOBaHUM K
pe3yJibTataM 00y4YeHHUs] XUMUU Ha YPOBHE LIeJIed U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOyy4aroiierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

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

BHOCUT BKJIAJ] B (POPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
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(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUarOIINXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAaY4YHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

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

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
IOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YUE€HHUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TIPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE JMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUSI CBOMCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJIYUYCHUST N3Y4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEACTABJIIEHUS 0 XUMUYECKON COCTABIISIONIEM HAYYHOW KAPTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUS B Hayke. M3yueHWe XMMHUU MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3yYEeHHBIX Y4eOHBIX npeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHH TPOUCXOAUT (PopMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JIEATEeIIbHOCTH Y€JIOBEKA U KaK OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI. 3a/1aua
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUA —
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
(GbopMUPOBAHUY U PA3BUTUU TTO3HABATEIBHBIX YMEHHUH U UX MPUMEHEHUH B yUueOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYeHHE MPUOOPEIN TaKUE eI, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJCHHOCTb OOYy4YeHHMs Ha CHCTEMaTHYEeCKOe MpUOOIICHHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEILHOM JEeATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaroIlero MUpa, WCIOJB3ys 3HAHWS U OIBIT, MOJyYEeHHBIC MPH H3YYCHUH
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 TMOBENECHUS B OBITY M TPYNOBOM NESITEIBHOCTH B ILENAX
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 TpO(UJIs U HAMpaBIEHHOCTH NajlbHEHUIIEro
oOyueHus.

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



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
BemlecTB. [loHsATHE O MeToax MO3HAaHMS B XUMHUH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

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

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

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

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, paBuiaMu paboThl B JTaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIKeE,
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 KHUCIOTHI C XJIOPUAOM 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, HaONIOJICHWE W  ONMUCAaHWE  PEe3yJbTaTOB  MPOBEICHUS  OIIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

Ba:xkHeilue npeacTaBuTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT u mpocroe
BemlecTBo. Haxoxxaenwe kuciaopoga B mOpupone, (u3Hueckue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl
NOJIyYeHHUs] KuUclopoda B JabopaTOpuu W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3h(heKT 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 BeuecTBo. Haxoxnenue Bogopoaa B IpUpoze,
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 PAcTBOPbI. PacTBOPUMOCTh BELIECTB 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 neopranumdeckux coenuHenuit. Oxcunpl. Knaccuduxarus
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 XMMHUYECKHUE CBOWCTBA
ocHoBaHuU. [losyyeHne oCHOBaHUM.

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

Conu. HomeHnknarypa coseil. @U3nYecKue U XMMHYECKHUE CBOWMCTBA COJICH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE ¢ M3YYCHHE CBOMCTB KHUCIOPOJa, HAOIIOACHUE
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), B3aumo/ierictsue Bojopoaa ¢ okcuaom meau (1) (BozmoxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMPENEIEHHOW MAaCcCOBOW JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U LIEJIOYEH, U3yUYECHHE B3aUMOICUCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peaKkiui
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(PUKAMU XUMUYECKUX diemMeHToB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenaeneeBa. KopotkonepuoaHas u JiuHHonepuoaHas Gopmsl [lepuoauueckoit
cucteMbl xumudecknx snemeHToB JI. M. MengeneeBa. Ilepuonbl W Tpymiibl.
PU3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI DIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aTOMOB IepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOKCTB IO IPYyNIaM U MEPUOAaM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (MoJisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCIEHUS U BOCCTAHOBIJIEHH. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJECHCTBUE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeIMETHBIX CBS3€d IMPU M3YUYEHHMM XMMHM B 8 KJlacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TIOHSATHUS: Hay4dHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KilaccuuKamus, TMePUOINIHOCTh, HAOIOIEHNE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BEUIECTBO, TEJIO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
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 COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

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

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]deKkTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTajlu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUECKUE
ypaBHEHUS.

[TonsiTue 0 ckOpocTHM XUMUYECKOM peakuuu. IloHsTHe 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  pPEaKIMU,  AJICKTPOHHBIM  OajlaHC
OKUCJIUTEIBHO-BOCCTAHOBUTEIIbHOU peaKunu. CocraBienue YpPaBHEHUMU

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUii €  HWCIHOJB30BAHMEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonpl, aHMOHbI. MeXaHW3M JUCCOLMALMKM BEIIECTB C PA3JMYHBIMU BUJAMU
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,
OCHOBAHUI1 U COJIeH B CBETE MPECTABICHUN 00 SIEKTPOIUTHYECKOM TUCCOLUALINN.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIOB (rpadurTa M anamasa), CIO0XKHBIX BEIIECTB
(XxJopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MAaTEpPHAIOB), ITPOBEACHHUE OIBITOB, WLIIOCTPUPYIOMIMX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHNil (FOpEHUEe, pPEeaKIUu pas3lIoKEeHUS,
COCUHEHMsI), paClO3HABAaHME HEOPraHMYECKHX  BELIECTB C  IOMOIIBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanbl U MX coeiMHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPO/Ia HA OPTAHU3M 4YeJIOBEKa. BakHel e XI0puasl U UX HAXOXKICHHUE 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. XuMU4yeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE PEaKIMM, JIeKalllue B OCHOBE
IPOMBIIIJIEHHOTO CIIoco0a IMOJIy4eHUsI CEpHOM KHUCIOTHL. IIpuMeHeHue cepHOi
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJiab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpuUpoae. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIOIEe Cpelbl COECOUHEHUSMH cepbl (KUCIOTHBIE IOKIW, 3arpsA3HEHUE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALIICHMSL.



OObmas xapaktepuctuka 31eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMu4yeckue cBoictra. KpyroBopot a3ora B npupojae. AMMUak, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJNydYeHHe, (QU3NYECKHUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe KaK TMPEACTaBUTENS Kilacca KHUCIOT M CrHenududecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, amIoTpomHbIE
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATIBHBIX yI00PEHUI.

Oo6mas xapaktepuctuka snemMeHToB IVA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKME CBOWCTBA, [IEWCTBHE HAa JKUBBIC OPTaHU3MBbI, TOJyYCHUE U
NpUMEHEHHE. DKOJOTMUYECKUE MPoOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUI0TE3a TJI00aJBHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KAcIoTa W e€ coir, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJY4YCHHE U
npumeHenue. KavecTBeHHass peakiuss Ha KapOoHaT-woHBI. Mcmonp3oBaHue
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 HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOJIHBIA Ta3, HEPTh),
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€ €IWHCTBO OpPraHWMYECKHX W
HEOPTaHUYECKUX COCTMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOKMCTBA, IIOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4eHUE 0Opa3I[OB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEICHUE KAUE€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB



UX TPOTEKAHMsS, OMBITHI, OTpa)Xaromme (PU3NUecKre M XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TAJIOT€HUIOB), 03HAKOMJICHHE C 00pa3laMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
U GocopHbIX yAOOpEeHUl, ModyyeHue, coOupaHue, paclio3HaBaHUE U U3YyUYEHHE
CBOMCTB aMMMaKd, NPOBEACHUE KAYECTBEHHBIX PEAKIWM HA HOH aMMOHHUA M
dochaT-MOH W H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPUAIIOB), HU3Y4YEHHE MOJENEH KPHUCTAUIMYECKUX PEIIETOK anMasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IHIPOTHBOTras3a, IOJIyYEHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEAKIIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IIPOTEKAHMs, O3HAKOMJICHHME C IIPOAYKLMEH CWIMKATHOW HPOMBILIJICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a/4ad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTtasibl U X COCAUHEHUSA

OO1as XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckne U XUMUYECKUE CBOMCTBA MeTaiioB. OOmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUN, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTambl: nonokeHue B [lepuonnueckoil cUCTEME XMMHUUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBl HATpusi W Kauus. [IpuMeHeHHWe IIeNOYHBIX METAUIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHblE METAUIBl MarHud W KaJdbUHMM: TOJOXKEHUE B
[lepnognueckon cucreMe xuMudeckux 3nemMeHnToB /1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHne B npupoje. Pu3ndeckue 1 XUMUYECKHE CBOWCTBA MarHus U



KaJibIusl. BaxkHeiiire coefuHeHns! Kanblus (OKCU, TUIPOKCU/I, coJn). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIAa U THAPOKCHIA
AJTFOMUHUSL.

Keneso: nonoxenne B [lepnoguuecko cucreme XMMHUECKUX 3JIEMEHTOB /1.
N. MennaeneeBa, CTpOEHHE aTOMa, HaXOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI M con xkemesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HaTpus C BOJON (BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPHAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaYCCTBCHHBIX PEAKIMI HA MOHBI: MArHUs, KaIbIINsA, aTIOMUAHUS, IUHKA, kese3a (1)
u xenesa (Ill), menu (Il), HaOmroneHMe W ommMcaHue IPOIECCOB OKpalTHBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
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 marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY)KaroUeH cpeanl (MpeaenbHasi I0MyCTHUMast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

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

Mesricnpeomemnpwle céasu

Peanuzanusa MeXNpeaIMETHBIX CBA3CH MPU M3YYEHUM XUMUM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJNB30BAaHUE KaK OOIMMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OO1ue ecTeCTBEHHO-HAYUYHBIC MOHATHUS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupuKalusi, TMEepUOAUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: maTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIBI,
PaMOaKTUBHOCT, MOJIEKYJIa, AIEKTPUUYECKUIN 3apsi, MPOBOJIHHKH,
MOJYPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAIIINYECKAas]
pemérka, CruiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPObI, TOJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COL[MOKYJIBTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU IIECHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIMN O0yYArOIINXCA.

JIMYHOCTHBIE ~ pE3yJbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaroIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHUBHBIX LICHHOCTHBIX OpHEHTALMM U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoOTHYECKOT0 BOCTIUTAHNS

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U HAay4YHOMY HAcCJeIHUI0, MOHUMAHMS 3HAYEHUS XUMUYECKOM HAyKW 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 COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
M0JIE3HOM, yueOHOUCCIIE0BATENBCKOM, TBOPUECKON U IPYTUX BUAAX JAEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHbIX, IMO3HABATENIbHBIX 3374, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4YE€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM yuyeOHOM AesITebHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS MTOCJIEICTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM pEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKH U COCTaBIIAIOIINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBS3AX YEJIOBEKAa C
MIPUPOJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIPABJIEHHBIE HA IMOJIYYEHUE HOBBIX 3HAHMI IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C Yy4YeOHBIMU TEKCTaMM, CIPABOYHOMU



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 HAINpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUSATUE BPEIHBIX 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 JAEATEIbHOCTH, B TOM YKCIIC HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHMM 1O  XHMMHHM, OCO3HAaHHBIA  BBIOOP
WHJMBUAYAJIIBHOW TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(]ecCcHoHaIbHON IeSITEIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IMOHMMAHHE LEHHOCTH 3JI0POBOTO U
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 YKU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble TPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTEeW HX PEIICHHS MOCPEICTBOM METOJOB XHUMMH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHUS 00IIIEHAYYHBIE TIOHSTHSI (3aKOH, TEOPHS, TPUHITHTI,
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



HAyYHOW KapTHHE MHPA, ¥ YHUBEpPCAJIbHbBIC YUeOHbIC NCUCTBUS (MTO3HABATEIbHBIC,
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 (PAKTOB 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,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC 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
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIBHYIO (DOPMY MpEACTaBICHUS HHPOPMAIUH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh M AHAIM3UPOBATh B Ipolecce ydyeOHOMl 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 TeMmbl, (POpMyIUPOBaTH CBOU MPEIJIOKEHUS OTHOCUTEIIBHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpPHOI pabOTHI O MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuil (00cyxeHus, oOMEeH MHEHHUSIMH, «MO3TOBbI€ IITYPMbD», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C Y4ETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIB30BATh Y aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble€ B YCIOBUM 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB IO OCBOCHHIO 0053aTEIbHOrO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XHUMHUS», BB
JEATeIbHOCTH MO  MOJYyYEHUI0O HOBOIO 3HAaHMS, €ro HHTEpIpETalnH,
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 CMBIC OCHOBHBIX XMUMHUYECKHX MMOHATHUM: aTOM, MOJEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHUE PEAKIINH, TEIIIOBOU IP(DEKT peakiiui,
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 KOHILIEHTpAIKsi) 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 ONpPENEeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COCIMHEHMSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. W. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabMUuHYy0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», manbsie u
OONbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMmmuueckux snementoB 1. .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHTHI, HEOPTraHWYECKUE 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 COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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 XHMHUYECKOrOo 3JeMeHTa MO (opMyse COEOUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHUE TMPUYMHHO-CIICACTBEHHBIX CBSI3€d — JUISI M3YyYEeHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKUX pEaKIil, EeCTECTBEHHO-HAyUHbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNe, M3MEpPEeHHe, MOJICIMPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0OpyJOBaHMEM, a TaKXe TNpaBuiIaM oOOpalleHus C BEIIeCTBAaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoia M KHUCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOHM J0Jiell pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U TMPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMYyC, (PeHONPTAICHH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKlisi, XUMUYeCKasi CBS3b, TETIIOBOU 3PdeKT
peakiuuu, MOJb, MOJSIPHBIM  00BEM,  PAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHYECKOE€ paBHOBecHe, oOOpaTuMble U



HEOOpaTUMBIC PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peneéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW peaKkUuu, MPEAEIbHO JOMYyCTUMAasi KOHLEHTPALUS
ITJIK BemiecTBa;

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

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBS3M (KOBAJCHTHAs, WMOHHAsA, METAJUIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh 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 IEPUOINUECKOM TabIHUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B Mpeaenax MaJlbIX MEpPUOAOB U
IJIaBHBIX TNOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIIEHEW OKHUCIIEHUS
XHMHYECKUX DJIEMEHTOB);

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

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOM JHUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKINA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMUMHYECKOTO 3jeMeHTa 1o ¢GopMmyse COEeIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pPEaKIny;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
o0opyJOoBaHMEM, a TakXKe IpaBujia oOOpalleHus C BEIIECTBAMHU B
COOTBETCTBHUM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

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

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE MPUYNHHO-
CJICICTBEHHBIX CBSI3€H — JIJI U3YYCHHS CBOWMCTB BEIECTB M XMMHUYECKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaunmenoBaHmue pa3xeioB u

KoaunuyecTBO 4acoB

KonTpoabHbie

IpakTnyeckue

DJIeKTpPOHHbIe (LM (pOBbIE)

n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIe pecypchl
padoThI padoThbI
Paznen 1. [lepBoHayanbHble XUMUYECKHE TOHATHSA
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHHUS U 5 5 bubnunoreka LIOK
MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YeJioBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pa3nes 2. BaxkHelilne npeacTaBuTe/ Il HEOPraHUYeCKUX BellecTB
51 Boznyx. Kucnopoa. [Tonsitue 5 bu6mmoteka IIOK
00 oxcHaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubmmnoreka HOK
U COJIAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
OCHOBAHHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChl 11 1 1 but6mmoreka [IOK
HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBHUTEIbHbIE PeaKIIUN



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

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema

bub6numoreka [IOK

3.1 7
XUMHUYECKHX dJ1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHUYECKas! CBS3b. Eu6 110K
noInorTeKa
2 -
3 OxucnurensHo 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIIBHBIC peaKHI/II/I
bubnunoreka LIOK
4! 1
TOTo Mo pasAety > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmiorexa OK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KUIIACC

KosaunvecTBO 4acoB JJIeKTPOHHbIE
HaumenoBaHue pa3jesioB 1 TeM uugpoBbIe
Ne ni/mm P Kourpoubnbie  IIpakTHyeckue (1upp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nes 1. BemecTBo 1 XMMHUYecKkne peakuun
11 [ToBTOpeHue u yriryoiaeHne 3HaHUHA 5 1 bubnnorexa [HOK
' OCHOBHBIX Pa3IelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 ONEKTPOIUTHYECKAS AUCCOLUALIUS. 8 1 1 bubnnorexa [HOK
' XHMMHUUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO6m1ast XxapaKTepUCTUKA XUMUUECKHUX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast xapaKTepUCTUKA XUMUUECKHUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [OK
' PyHHBL &P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO1m1ast xapaKTepuCTHKa XUMUYECKHX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHIBL. ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1m1ast xapaKTepuCTHKa XUMUYECKHX
24 snemeHToB |VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [JOK
' . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHH U UX COEITMHEHUS
HWroro no pazneny 25



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

Pa3pen 3. MeTaJJILI M X COEIUHEHU ST

. bu6mmoreka [IOK
3.1 Obume cBoiCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
2 B 1
3 aXXHEUIIINE METAIIBI U UX COEANHEHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BertecTBa 1 Marepualisl B )KU3HU YeEJIOBEKA 3 Bubmorexa ITOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypchl
1 IIpeamer xumun. Ponb xumun B 1 bu6mmoreka [IOK
’KU3HHU 4YeloBeKka. Tena 1 BelecTBa 06.09.2024 | https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTO/1aX MO3HAHUS B 1 bu6mmoreka [IOK
XUMHH 06.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padorta Ne 1
3 «IIpaBuna pa®oTsl B 1a00paTOpuu U 1 bubnuoreka [IOK
npuEMBI 00paleHUs C 13.09.2024 |  https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM
4 YucThie BelecTBa U CMECH. 1 bu6nmoreka [JOK
Crioco0sl pazfeneHust cmecei 13.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK
s . PUMED 20.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHUCTKHU MOBAPEHHOM COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBLH MOTICRY 5L 20.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKH 1 bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB 27.09.2024 | https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa HOK
P B 27.09.2024 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 bubmorexa HOK
YHPHOE Y 04.10.2024 | 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

3aKOH MOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bu6mmorexa [IOK

10
BaneHTHOCTh aTOMOB XMMHUYECKHX 04.10.2024 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTtHOCHUTENbHAS aTOMHAS Macca.
11 OtHOcHUTENbHAS MOJICKYJISIpHAs bubmorexa HOK
P 11.10.2024 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBasi 107151 XUMHUYECKOT0 bubmuorexa [JOK
JJIEMEHTA B COETUHEHUN 11.10.2024 | https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MousipHast macca 18.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmoreka [IOK
XuMuueckasi peaxius 18.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs NPOTEKAHUS bubnnoreka [JOK
XUMUYECKUX PEAKITUN 25.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MaCChl BEIIECTB. bubnuoteka [JOK
XUMUYECKUE YPAaBHEHMS 25.10.2024 | https://m.edsoo.ru/ff0d3b88
BrIunciaeHus KOJau4ecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
B P N 08.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHid
Krnaccudukanus XuMuueckux
18 €aklMil (CoeAMHEHUs, PA3IOKEHUS bubmmorexa [OK
peartl A P ’ 08.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O000IeHHE 1 bubmorexa HOK
" ARt LIbobMH 15.11.2024  https://m.edsoo.ru/ffod40c4
CHUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnmoreka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKITHI 15.11.2024 | https://m.edsoo.ru/ff0d4290



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

Bo3nyx — cMech razos. Coctas

bubmuorexa [JOK

21 .K —
BOsAtyxa. RICIOPOA = SIIEMEHT I 22.11.2024 | https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
dusnyeckre 1 XUMUYECKHE
99 CBOMCTBa KHCJIOpOJia (peaKkIuu bubnnoreka [HOK
okucineHus, ropenue). [lonstue 06 22.11.2024 | https://m.edsoo.ru/ff0d4614
OKCHIax
CriocoOFI ITojryye ciaopojaa
23 JIE?GO aTli I:/H/JII ZILIHH(I)/I;;;II;II;HPH(?CT:I bubnnorexa [IOK
patop P ' 29.11.2024 | https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaKkIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHHUH, IK30- 29.11.2024 | https://m.edsoo.ru/ff0d4790
1 DHIOTEPMUYECKUX PEAKIUIX
TomnuBo (HePThb, Yroab U METAH).
25 3ar ;13He1§1/1e¢1;03 yxa CIIOCOOBI lro bubmorexa [JOK
P yxa, 06.12.2024 | https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[TpakTryeckas pabora Ne 3 o Teme
26 «ITonmyyenue u coonpanue bubmorexa LOK
y P . 06.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, U3yYEeHUE €T0 CBOWCTBY
97 Bonopon — snemeHT u npocroe bubmuorexa [IOK
BemecTBo. Haxoxxnenue B npupoie 13.12.2024 | https://m.edsoo.ru/ff0d4dd0
dusnueckre U XUMUUECKHE
28 cBoiicTBa Bonopoaa. IIlpumenenne bubmorexa LOK
AOpoRa. 1p 13.12.2024 | https://m.edsoo.ru/ff0d4ddo
BOZIOpOJIa
29 IlonsATHE 0 KMCIOTaX U COJIAX bubmiorexa HOK
20.12.2024 | https://m.edsoo.ru/ff0d50d2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

Crioco0bl ToTy4eHus1 BOAOPO/1a B

bubmuorexa [JOK

30
naboparopuu 20.12.2024 | https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
31 «ITonmydenne u cobupanue Boopoaa bubmorexa HOK
y P HOPOAS: 27.12.2024 https://m.edso0.ru/ff0d4f42
M3y4YEHHUE €ro CBOKMCTBY
39 Mosipablii 00bEM ra3oB. 3aK0H bubnnoreka [HOK
ABoraapo 27.12.2024 | https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYeCTBa
33 BEIIECTBA rasa Mo ero N3BECTHOM bubmmorexa [JOK
. Y 17.01.2025 https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WU 00BEMY
Brruucnenust 00bEMOB razoB 1o
34 ABHEHUIO PEAKIIMU HA OCHOBE bubmmorexa [JOK
P Peattl ° 17.01.2025 | https://m.eds00.ru/ff0d5708
3aKO0HA 00BEMHBIX OTHOIIICHUH T'a30B
35 DOU3NIECKre U XUMHUYECKHUE bu6mmoreka [IOK
CBOMCTBA BOJBI 24.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 00 bubnuoteka [JOK
WHJMKaTOpax 24.01.2025 | https://m.edsoo.ru/ff0d59e2
Boga kxak pactBoputens.
37 HackiieHHbIe ¥ HEHACHIIIIEHHBIE bu6mmoreka [IOK
pactBOpbl. MaccoBas 1071 BelllecTBa 31.01.2025 | https://m.edsoo.ru/ff0d5b40
B pacTBope
IIpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBieHnne pacTBOpOB ¢ bubnuoreka [IOK
onpeeIEHHON MacCOBOM JI0JIeH 31.01.2025 | https://m.edsoo.ru/ff0d5eba
PAacCTBOPEHHOTO BEIIECTBA»
39 KonTponbnas padora No2 mo teme bubnmoreka [JOK
«Kucnopoa. Bogopoa. Boga» 07.02.2025 | https://m.edsoo.ru/ff0d6342
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OKcupl: cOCTaB, KiIacCU(UKAIUS,

bubmuorexa [JOK

40
HOMEHKJIaTypa 07.02.2025 | https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHUE CBOMCTBA
41 KHACJIOTHBIX, OCHOBHBIX U bubmmorexa [IOK
’ 14.02.2025 |  https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHUIOB
42 OcHOBaHUS: COCTaB, bubnuorexa [JOK
Kiaccu(uKanus, HOMEHKIIATypa 14.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [TonyueHnue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHHUI 21.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa 21.02.2025 | https://m.edsoo.ru/ffOdfee2
45 [Tonyuenue u XMMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT 28.02.2025 | https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIaTypa,
46 CH(J)I(:/E)((SLI; nji)}JIIH q)e;miv[ XI;I;IMZZEKHe bubnnorexa [IOK
. y ’ 28.02.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas padora Ne 6.
47 Pemenue skcnepuMeHTaIbHBIX 33724 bu6mmorexa [IOK
1o TeMe « OCHOBHBIE KJIaCChI 07.03.2025 | https://m.edsoo.ru/00ad9b7c
HEOPTaHMYECKUX COSIMHEHMID)
I'eneTnyeckas CBSI3b MEXKIY
48 KJlJacCaMH HEOPraHHYECKUX bubmiorexa HOK
. p 07.03.2025 | https://m.edsoo.ru/00ad9a50
coeINHEHU
49 O060061IeHre U cucTeMaTH3alus bubnmoreka [JOK
3HaHHI 14.03.2025 | https://m.edsoo.ru/00ad9ch?2
Konrtponsnas padora Ne3 o teme
50 "OCHOBHBIE KJ1aCChl HEOPTaHUIECKUX bubmorexa [JOK
P 14.03.2025 | https://m.edsoo.ru/00ad9ela

coenuHeHun"
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[lepBbie NOMBITKY KJIaCCU(PUKAITUU

51 XUMHAYECKHX dy1eMeHTOB. [loHsTue o bubmorexa LOK
) 21.03.2025 | https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOAHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH U
59 [Tepuonuueckas cucrema bubnnoreka [HOK
XUMUYECKUX emenToB /. U. 21.03.2025 | https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonsl, TPYIIILL, IO 1500058 bubnnorexa [IOK
PHOJBL TPY > HOADY 04.04.2025 |  https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnunoreka [JOK
sinep. Mzotonsr 04.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 00070UeK
55 aToMoB 31eMeHToB lleproanueckoit bubmmorexa [TOK
PHOA 11.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapaKkTeprucTUKa XUMHUECKOTO
56 3JIEMEHTA T10 €ro MOJIO0KEHUIO B bubnnoreka [JOK
[Tepuoanueckoii cucreme /1. U. 11.04.2025 | https://m.edsoo.ru/00ada824
Menaeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUIS pa3BUTUS HAYKHU U MTPaKTUKU. [l bubnuorexa [IOK
N. MenneneeB — y4€HbIH, TIeAaror u 18.04.2025 | https://m.edsoo.ru/00ada96e
IpaX<JTaHuH
ONEeKTPOOTPHULIATEIHLHOCTL aTOMOB
58 XI/IMI/IT':II)GCKI/II))( :]'IeMeHTOB/ bubnmorexa [IOK
. 18.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas nmpoBepouHas pabota
59 Honnas xuMudeckas CBA3b bubmorexa HOK
25.04.2025 | https://m.edsoo.ru/00adac34
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60 KoBasieHTHas monsipHas XuMU4ecKas 1 bubmmoreka [JOK
CBSI3b 25.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBasienTHast HenomnsipHas 1 bubnmoreka [JOK
XUMUYECKasH CBSI3b 16.05.2025 | https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TereHb OKHCIeHIA 1 16.05.2025 https://m.edsochru/OOadae28
63 OKHUCINTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnnoreka [JOK
peakuuun 20.05.2025 | https://m.edsoo.ru/00adb076
bubmuorexa [JOK
o4 ORUCIHTEIIH 1 BOCCTAHOBHTEIH 1 20.05.2025 https://m.edsogru/OOadbOYG
KonTponbnas pabota Ne4 mo teme
65 «Ctpoenue aroma. XuMHU4ecKas 1 bubmmorexa LIOK
By 23.05.2025 | https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O600mieHue u 1 bub6nuoreka [IOK
CUCTEMATH3AINI SHAHUN 23.05.2025 | https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O60011eHne u 1 bubnnoreka [JOK
CUCTEMATH3AINI SHAHUN 27.05.2025 | https://m.edsoo.ru/00ad9ch?2
68 PesepBHblil ypok. O60011eHne u 1 bubnnorexka [JOK
CUCTEMATH3AINI SHAHUN 27.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontposbubie | I[IpakTnueckue
n/n Bcero U3y4eHust o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[Iepnonnueckuit 3aK0H.

1 [lepuoauueckas cucrema 1 bu6mmoreka [IOK
XAMUYECKHX 351eMeHTOoB J[. 1. 03.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX 3JICMEHTOB 1 bubmorexa [JOK

. 06.09.2024 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnmnorexa [JOK
HEOPTraHWYECKUX BEIIECTB 10.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bubl xuMuueckoil CBA3U U TUIIbI 1 bubmuorexa [JOK
KPUCTATIMYECKUX PEIIETOK 13.09.2024 |  https://m.edsoo.ru/00adbac6
KonTponsHnas padora Nel no teme
«IToBTOpEHue u yriyoienue

5 . 1 1
3HaHWI OCHOBHBIX Pa3/IesioB Kypca 17.09.2024
8 Kiacca»

Knaccudukanmst xumuaeckux

6 €aKIMH 10 Pa3INYHBIM 1 bubmorexa LIOK
P P 20.09.2024 | https://m.edsoo.ru/00adbcb0
npU3HaKaM
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [ToHsITHE O TOMOT€HHBIX 1 bubmorexa HOK
peariuti. 24.09.2024 | https://m.edsoo.ru/00adbe9a
U TeTEPOTCHHBIX PEAKIIUIX



https://m.edsoo.ru/00adb59e
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ITousaTHEe 0 XUMHUYECKOM
paBHOBECHUM. q)aKTOpBI, BJIMAKOIIUEC

8 Ha CKOPOCTh XUMHUYECKOU pEeaKIINNA Bubmaorexa ITOK
p peart 27.09.2024 | https://m.edsoo.ru/00adc28c
U II0JIOKEHHUE XUMHUYECKOTO
paBHOBeCHs
9 OxucnurennbHo- bubmnoreka LIOK
BOCCTAaHOBUTEJIbHBIE PEAKIIUU 01.10.2024 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPONIUTHYECKON
10 nccoruarmi. CUibHbIE U ciaa0dble Bubmorexa ITOK
A LA, 04.10.2024 | https://m.edsoo.ru/00adcd68
AJIEKTPOIUTHI
11 Hounrie ypaBHEHHUS peaKIUil bubmorexa LIOK
yp peaid 08.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHMH B CBETE NPEACTABICHUI bubnuotexa [JOK
00 DIIEKTPOTUTUYECKON 11.10.2024 | https://m.edsoo.ru/00add5d8
IUCCOLIUAIINU
XHUMHUYECKHEe CBOMCTBA COJIeH B
13 CBETE IIPEACTABICHUN 00 Bubmorexa ITOK
peA . 15.10.2024 | https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 ITonsarue o ruaponuse conen bubnmorexa [IOK
AP 18.10.2024 | https://m.edsoo.ru/00add9d4
15 O06o01IeHne U cucTeMaTU3alus bubnmoreka [JOK
3HAHUN 22.10.2024 | https://m.edsoo.ru/00addd12
[TpaxTuueckas padota Ne 1.
16 «Perrenne skcriepuMeHTaTbHBIX Eubmorexa IIOK
p 25.10.2024 | https://m.edsoo.ru/00addbfa
3amayy
17 KonTponbhas pabota Ne2 o teme bubnmoreka [JOK
«ONEKTPOIIUTHYECKAS 05.11.2024 | https://m.edsoo.ru/00addecO
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IHCCOLHAINsa. XUMUYECKHE
PEaKIMK B pacTBOpax»

OO61mas xapakTepucTHKa

bu6mmoreka [IOK

18 . X I
FAIOTCHOB. AHMMHIHCCKIE CBOHCTEA 08.11.2024 | https://m.edsoo.ru/00addfe2
Ha IpUMEpE XJiopa
Xaoposogopond. ConsgHas KUCIIOTa,
19 XHMquci[HS CiOﬁCTBa IMOJIyYCHUS bubmorexa [JOK
» HOMYHCHHIE, 12.11.2024 |  https://m.eds0o.ru/00ade104
MIPUMCHCHUE
[IpakTrueckast padora Ne 2 o
20 teme «Iloydenue consgHoi bubmorexa [JOK
y . . 15.11.2024 | https://m.edsoo.ru/00ade348
KHCIIOTHI, U3YUCHHE €€ CBOMCTBY
Brraucnenus o ypaBHEHUSIM
21 XUMHYECKHUX PEAKIUi, €CIIU OAUH bubmorexa HOK
P ’ 19.11.2024 | https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO0m1as xapakTepucTuka bubnuoteka [JOK
sneMeHTOB VIA-Tpynisl 22.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoU(UKAIIH
93 cepbl. Haxoxienue cepsl 1 e€ bubnuotexa [JOK
COEIMHEHUH B IPUPOJIE. 26.11.2024 | https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOWCTBA CEPBI
CepoBoopo1, CTPOCHHE,
24 (bHI:qufKIEelI[/I XHE\)/H/IquKI/Ie bubmmorexa LIOK
. 29.11.2024 | https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepel. CepHas KUCIIOTA,
25 @Hzntl:ecxnle) u XI/II\IZI/ILIGCKI/IG bubmmorexa LIOK
. 03.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
26 XHUMHUUYECKUE PEAKLINH, JIEKALUE B bubnmoreka [JOK
OCHOBE IIPOMBIIIIEHHOTO CrIoco0a 06.12.2024 | https://m.edsoo.ru/00adec8a
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MOJTyYEHHUs] CEPHOMN KUCIIOTHI.
XUMHYECKOe 3arpsi3HeHue
OKpYXaroIieu cpebl
COCTUHEHUSIMU CEPBI

Brruncienue MmaccoBod 10U

bu6mmoreka [IOK

27
BBIXO/Ia TPOJYKTA PEaKUuu 10.12.2024 | https://m.edsoo.ru/00adec8a
OO61as xapakTepuCcTHKa
aneMeHToB VA-rpynnsl. A30T,

28 ACIPOCTPAHEHUE B IPUPOJIE Bubmorexa ITOK
pactipoctp pHpOAE, 13.12.2024 | https://m.edsoo.ru/00adeea6
(bU3HYECKUE M XUMUYICCKHEC
CBOMCTBA
AMMHaK, ero Gpu3nvIecKue u

29 XUMHUYECKHE CBOICTBA, MOIYUEHUE bubnmorexa LOK

> TTOTY 17.12.2024 | https://m.edsoo.ru/00adf004
U TIpUMEHEHUE
IIpaxkTtryeckast padora Ne 3 o
30 TGII)VIG «ITon qelfne aMMHaKa bubmmorexa LOK
y . ’ 20.12.2024 | https://m.edsoo.ru/00adf180
U3YYEHHE €r0 CBOMCTB»

31 A3oTHas KucioTa, e€ husndeckue bu6nmoreka [JOK
1 XUMHYECKHE CBOMCTBA 24.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuil. XUMHUUECKOE Eubmorexa IIOK
YAODP ' . 27.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COEeIUHEHUSAMU a30Ta
®dochop. Oxcua pochopa (V) u

33 dbocdopnas kuciaora, GundecKre bubnuorexa [JOK
1 XUMHUYECKHE CBOMCTBA, 14.01.2025 | https://m.edsoo.ru/00adf68a

MIOJIyYCHUE
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Hcnonb3oBanue pocdaros B
Ka4eCTBE MHUHEPAIBHBIX

bu6mmorexa [IOK

34
yao0peHuil. 3arpsa3HeHue 17.01.2025 | https://m.edsoo.ru/00adfc20
MIPUPOHON cpenbl pochaTamu
VYriaepon, pacipocTpaHeHUE B
35 npu f) i:[ gnsnrt)lec;;e u bubmmorexa LIOK
PHpoe, 3 21.01.2025 | https://m.edsoo.ru/00adfd9c
XAMHUYECKHE CBOMCTBA
Oxkcupel yraeponaa, ux Gpusndeckue
1 XUMHUYECKHE CBOMCTBA.
36 DKOJIOTHUECKHE TIPOOTIEMBL bubmmorexa [TOK
P ’ 24.01.2025 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(V)
37 YronnHas KHCI0Ta U €€ COIn bubmorexa HOK
28.01.2025 | https://m.edsoo.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 o
38 teme "[losydyeHne yriekucinoro bubnuoreka [IOK
ra3za. KauectBeHHas peakuus Ha 31.01.2025 | https://m.edsoo.ru/00ae027¢e
KapOoHaT-HoH"
[TepBoHavanbHbIE MOHATHS 00
39 OPraHMYECKHUX BEIIECTBAX KaK O bubmiorexa LOK
p . 04.02.2025 | https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoaa
40 Kpemunii u ero coeiuHeHHs bubmorexa LOK
P A 07.02.2025 | https://m.edsoo.ru/00ae080a
[TpakTrueckast paborta Ne 5.
41 Pemenne skcnepruMeHTATBHBIX bubnnorexka [JOK
3amayd o reMe «Baxxuennme 11.02.2025 | https://m.edsoo.ru/00ae0bf2

HEMCTAJJIbI U UX COCAUHCHU )



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

Kontposbnas padora Ne3 o teme

42 «BaxkHelme HeMeTauIbl U UX bubmorexa LOK
14.02.2025 | https://m.edsoo.ru/00ae0el8
COEIUHEHU S
OO0m1as XxapakTeprucTruKa
XUMHUYECKHUX DIJIEMEHTOB —

43 MeTauIoB. MeTaminueckast CBI3b U bubmuorexa [JOK
MeTaJUIMYecKasi KpUCTaNInuecKast 18.02.2025 | https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKre CBOMCTBA
METAJUIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

44 DIIEKTPOXUMUYECKUN DS Bubmiorexa ITOK

P . pAA 21.02.2025 | https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaIOB
O611e crnocoObl MoTy4eHUs
MeTaiuioB. CIutasel. Beraucienus
45 10 YPaBHEHUAM XUMHUYECKUX Brbmmozexa [IOK
P . 25.02.2025 | https://m.edsoo.ru/00ae1156
peaxIuii, e OJJUH U3 PEareHTOB
COJICP’KUT IPUMECH
46 TToHsATHE O KOPPO3UU METAILIOB Bubmaorexa IJOK
pp 28.02.2025 | https://m.edso0.ru/00ae1278
bubmuorexa [JOK

47
Wenorrsie MeTamIE! 04.03.2025 | https://m.edso0.ru/00ael14b?2

48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJIns 07.03.2025 | https://m.edsoo.ru/00ael14b2

49 [[lemouHO3eMeNbHBIE METAIIITBI — bubnmoreka [JOK
KT 1 MarHui 11.03.2025 | https://m.edsoo.ru/00ael15e8

50 Baxuelinme coenMHEHNS KaJIbIIUI Brbmrorexa IIOK

A H 14.03.2025 | https://m.edsoo.ru/00ael15e8
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O000111eHrE U CUCTEMATU3ALMS

o1 3HAHHUHN 18.03.2025
59 JKécTkocTh BOABI U CLIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHUS 21.03.2025 | https://m.edsoo.ru/00ae1886
[TpakTtrueckas pabora Ne 6 mo
53 TeMme "JKECTKOCTH BOJABI U METOIbI Bubmaorexa ITOK
} " 01.04.2025 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmuorexa [JOK
>4 AJtiomHHHif 04.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK
TUAPOKCUAA 08.04.2025 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keseso 11.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcuIbl, THAPOKCUIBI U COJIHA bubnnoreka [JOK
xenesa (1) u xemnesa (1) 15.04.2025 | https://m.edsoo.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHN 18.04.2025
[IpakTuueckas pabora Ne 7.
59 Pemenne skcnepuMeHTATBHBIX bubnnorexka [JOK
3a7a4 no Teme «BaxHeiue 22.04.2025 | https://m.edsoo.ru/00ae3de8
METAJIIbl U UX COCTMHEHUS)
Brruncnenus o ypaBHEHUSAM
XUMHUYECKHUX PEaKIIHid, €CIIA OJIUH
60 U3 PEareHTOB JIaH B U30BITKE WIIH bubmuorexa [JOK
COJIEPXUT pUMecH. Beruncienus 25.04.2025 | https://m.edsoo.ru/00ae1750

MacCOBOMH JI0JTM BbIXOa MPOIYKTa
peakiuu



https://m.edsoo.ru/00ae1886
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

O000111eHNE U CUCTEMATU3ALMS

o1 3HaHUH L 29.04.2025
Kontpoinbnas padora No4 o teme
62 «Baxueiilue MeTauIbl U UX 1 02.05.2025
COCJTMHEHUS
63 BemecTBa u matepuaisl B 1 bubnnoreka [HOK
MTOBCETHEBHOM JKU3HH YEIIOBEKA 06.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsI3HEHHNE 1 bubnunoreka [JOK
OKpY Karolleu cpenbl 13.05.2025 |  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemieHun 1 bubnnoreka [JOK
HKOJIOTHYECKUX MPOOIIeM 16.05.2025 |  https://m.edsoo.ru/00ae4270
66 PesepBHeIit ypok. O000mIICHNE 1 1 bubnnoreka [JOK
CUCTEeMAaTH3alusl 3HaHUH 20.05.2025 | https://m.edsoo.ru/00ae0dOa
67 Pesepsublit ypok. O0o0mieHue u 1 bub6nuoreka [IOK
CUCTEeMAaTH3alusl 3HAaHUH 23.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepsHblit ypok. O0o0mieHue u 1 bubnnoreka [JOK
CUCTeMAaTH3alusl 3HAaHUH 27.05.2025 | https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae3f50
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi: 8- kiracc: 0a30BbIN ypOBEHb: YUCOHHK; 5-€ U3AaHue, mepepaboTanHoE,
8 knacc/ I'abpuensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKiOHEpHOE
obmectBo «M3aarenbctBo «lIpocBemenne»

» Xumus, 9 kinacc/ I'abpuensu O.C., Octpoymon WU.I'., Cnankos C.A.

AxnmonepHoe obmectBo «M3narenbetBo «lIpocBemenne»

METO/IUYECKHUE MATEPUAJIBI U1 YUUTEJIA

8 KJacc

1. Xumus. 8 xkmacc. Yueonuk (aBropsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
CnankoB).

2. IIporpamma kypca xumuu ajig 8—9 kiaccoB 00111e00pa3oBaTeIbHBIX
yupexaenuii (aBropsl O. C. I'abpuensin, C. A. CnaakoB)

3. Metonunueckoe nocodue. 8 kinacc (aBropsl O. C. I'abpuensn, U. I'.
Octpoymos, . B. AkcéHoBa).

4. KonTpoJsbHBIC B MPpoBepoUHBIe paboThl. 8 kiacc (aBTophl O. C. I'abpuernsy, I
I'. JIpicoBa).

5. XuMus B TecTax, 3aja4yax u ynpaxuenusx. 8 kiacc (apropsl O. C. ['abpuensH,
. B. Tpury6uaxk).

6. DnekTpoHHas GopMa yueOHUKA.



9 xmacc

1. Xumust. 9 xknace. YaeOnuk (aBTopst O. C. [N'abpuensn, U. I'. Octpoymos, C. A.
CnankoB).

2. IIporpamMma Kypca XumuH Jij1st 8—9 Ki1accoB 00111e00pa3oBaTEIbHBIX
yupexaenuit (aBropsl O. C. I'abpuensin, C. A. Cnagkos).

3. Metonuueckoe nocodue. 9 xknace (aBropsl O. C. I'abpuensn, U. I'.
Octpoymog, U. B. Akcénoa).

4. KoHTpoJibHbIE€ U TPOBEpOUYHBIE paboThI. 9 Kiacc (aBTophl O. C. 'abpuensy, I
I'. JIeicoa). Mockasa. [Ipocsenienue 2024

5. Xumus B TecTax, 3a7avax u ynpaxHeHnusx. 9 knacc (aBropsl O. C. ['abpuernsH,
. B. Tpury6uaxk).

6. DnexkTpoHHas opma yueOHHKA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1. http://www.alhimik.ru. TIpeacraBieHbl pyOpUKH: COBETBI A0UTYPUCHTY,
YUHUTEII0 XUMUU, CITPABOYHUK (OYEHB OOJIBIIas O 100pKa TaOIHUI] ¥ CIIPABOYHBIX
MaTepUajIoB), BECesias XUMUsI, HOBOCTH, OJTUMITHA/IbI, KyHCTKaMepa (Macca
UHTEPECHBIX NCTOPUIECKHUX CBEIICHHIA).

2. http://www.hij.ru. XKypuan «XuMus 1 5KH3HbY» MOHATHO U 3aHUMATEIIbHO
pacckas3biBaeT 000 BCEM MHTEPECHOM, UYTO MIPOUCXOIUT B HAYKE U B MHpE, B

KOTOPOM MBI JKUBEM.



3. http://chemistry-chemists.com/index.html. DnexTpoHHbI# KypHAT «XUMUKH U
XMMHSD», B KOTOPOM MPEICTABICHO MHOKECTBO

OTIBITOB 110 XUMUH, 3aHUMATEILHON HHPOPMAIIHH, TO3BOJIAIONICH YBIICUb
YUEHUKOB SKCIIEPUMEHTAILHON YaCThIO IPEAMETA.

4. http://c-books.narod.ru. BceBo3aMoskHas auTepaTypa Mo XHMHH.

5. http://www.drofa-ventana.ru. l3BectHoe U31aTeIbCTBO YUE€OHOM JIUTEPATYPHI.
HoBHHKM HAy4YHO-TIOMYJIAPHBIX U 3aHUMATEIILHBIX KHHT TI0 XUMUH.

6. http://1september.ru. XKypHan s yuureneil 1 He ToJbKo. bosbioe
KOJINYECTBO pabOT yUEHHUKOB, B TOM YHCJIC U UCCIEI0BATEILCKOTO XapakTepa.

7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii IIKOJIBHBIH TOPTA
CO CCBUIKaMH Ha 00pa30oBaTeIbHbIC CAUTHI IO XMMHUHU.

8. www.periodictable.ru. Coopauk craTeit 0 XMMHYECKHX 3JICMCHTAX,

WJUTIOCTPUPOBAHHBIN SKCIIEPUMEHTOM



