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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTIO o0O0Iero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeasLHOM MPOrpPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepaabHON paboueii mMporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTro mpeameTa «XUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM [Oa€T MpEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4yeHHs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU Yy4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE MPEIMETHOE coaepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
Ka4ueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4YEOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMmeTa Ui
peanu3anuu TpeOOBaHUIM K pe3ysibTaTaM OCBOCHHUSI OCHOBHOHM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBAaHUN K
pe3yJibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1IN U3y4eHUs PeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JEATCIBHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIIYKUT OCHOBOM JUisi (DOPMHUPOBAHUS MHUPOBO33PECHUS
oOyy4aroIierocs, ero MpeACTaBICHUM O MaTepPUATbHOM E€IUHCTBE MHpPA, BAXKHYIO
pOJib UTPAOT (POPMHUPYEMbIE XHUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUd M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHs TJI00aTbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPIETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIEM 31paBOOXPAaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMUpOBAHME MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBAET OCHOBBI
[ETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YYaIOIIUXCS;



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

JlanHble HampaBlieHHS B OOYyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarorMyecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IIOHSATUU
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMUpOBaAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
IIOHATUN O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0€ 53THU CHUCTEMBl CTPYKTYpPHO OPraHHU30BaHbl MO IPUHIUILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona . 1. MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKOW JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTudyeckue 3HAaHKWS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIyYEHHBIX U OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MIOCIEA0BATENBHO OT OJIHOTO
YPOBHSI K IpyrOMY, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS U BO3MOXKHOCTEN MPAKTUYECKOTO MPUMEHEHHUS U MTOJTyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, HEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUS B Hayke. V3yueHne XMMHUM NMPOUCXONWUT C NMPUBICYEHUEM 3HAHUU W3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Oxpyxkatomuid mup», «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3yyeHMH XUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBIL. 3a1a4a
y4eOHOT0 MpeaAMEeTa COCTOUT B (POPMHUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, A3blka HAayKU, B MPHOOLICHUH K



HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMHUYECKUX PEaKIuil, B
(bopMUPOBAaHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUYEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKON ACSITENbHOCTA, OCBOCHUHU MPAaBHII
0e30macHOro 00OpallleHUs ¢ BEIIECTBAMH B MTOBCETHEBHOM JKU3HU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaKHOE
3HaYCHHE MPUOOPENTU TaKUE 1IN, KaK:

— (GOpMHpOBaHHE WHTEIUICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO PEUICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJCHHOCTh OOYy4YEeHHMsT Ha CHCTEMaTHYEeCKOe MpUOOIICHHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBuil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaroIlleTo MHUpa, WCIOJB3ysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYECHUH
XUMHH, TPUMEHATh UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0OBOM
JeSITeIIbHOCTH;

— (QopmupoBaHue y oOyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW JUIg BbIPAOOTKH 3KOJOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAKOIIEW IPUPOIHOU CPEBIL;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmero odpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU YENIOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemectBa. PU3WYECKHE CBOWMCTBA BEWMIECTB. ATPEraTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeTomax MO3HaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J1€MEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcHUTENbHAsE aToMHasi macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Moib. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX e€AUHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUUYECKUX COCTUHEHUH.

PuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XMMHUECKas PeaKkus U €€ MPU3HaKH.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XUMHUYeCKUe ypaBHeHus. Knaccuduxarus
XUMHUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUYH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCH]IA
meau (II) mpu HarpeBanuu, B3aumoielicTBHE *kene3a ¢ pactBopoM cosd meau (II),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBaHUE,
BBITIAPUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPOBEACHNE OYHUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJbTAaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJEIeH MOJIEKYII
(IL1IapOCTEPKHEBBIX ).

Ba:xkHeiue npeacTaBuTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocToe
BenlecTBo. Haxoxxaenwe kuciaopoga B HOpupoje, (U3HUecKue M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl
MOJIyYeHHUs] KUclopoda B JabopaTOpuu W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — aIoTpoIHas MOAU(GUKALNS KHCIOPO/Ia.



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

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciors
Y COJIH.

Monsipabiii 00bEM razoB. PacyéTsl N0 XUMUUECKUM YPAaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBl. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B KU3HU 4delioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NTPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Knaccudukaims
OKCHUJIOB:  coyieoOpa3yroiniue  (OCHOBHBbIC, KHCJIOTHBIE, aM@oOTepHbIe) W
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyueHnune okcuaos.

OcHoBanus. Krnaccupukauuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinot. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyuyeHue counei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE CONEPKAHUs KUCIOPOAa B BO3AYyX€, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJCHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHMUS W
npeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3iaMy OKCHJIOB M OTTMCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHME, pACIO3HABaHHE M U3Y4YEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaom meau (II) (BozsmoxxHo
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOCHIE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWe OCOOCHHOCTEH pACTBOPEHHUS BEIECTB C Pa3IMUHOU
pacTBOPUMOCTBIO, MIPUTOTOBJIECHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOJIbI C MeTa/UlaMH (HAaTpueMm u
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3IoB HEOPTAHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOIEHNE U3MECHEHUS
OKpacCKH UHJIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METajulaMu, peakiui
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3akoH u Ilepuoauueckass cucreMa XHUMHYECKHX
aemMenToB JI. WM. MenpgeneeBa. CtpoeHue aroMoB. XMMHYECKasi CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIAacCU(PUKAMU XUMHUYECKUX djeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbhIE 00pa3yloT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. Menaeneea. Kopotkonepuoanas u JiuuHHonepuoanas popmel [lepuoauueckoi
cucteMbl xumudeckux snemeHToB J[. M. MengeneeBa. Ilepuonbl W TpyIiibl.
PU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[Tepunonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTHKA XUMHUYECKOTO
AJIEMEHTA M0 ero noyoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEpPHOCTM WM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAIUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyueckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku U npaktuku. [[. WM. MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBalieHTHas (HoJisipHass M HEMOJSpHAas) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHN. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICUCTBHE
IMAPOKCUIA LMHKA C pAacTBOPAMHM KHCIOT M IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHHM XUMHUHM B § Kilacce
OCYIIECTBIISIETCSI 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC TIOHSATHUS: HAy4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, TePUOIUIHOCTh, HAOJI0IEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE IIOPO/IbI, TOJIE3HbIE
MCKOMAaeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuognueckuii 3axoH. [lepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUM C TMOJIOKEHUEM »dJeMeHTOB B Ilepuonuueckoit cucreme u
CTPOCHHEM UX aTOMOB.

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

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBomMy Hddekrty, Mo
W3MEHEHUIO CTENEeHEW OKMUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHUIO KaTaiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE 0 XMMHUYECKOM paBHOBeCcUU. DAKTOPBI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ PEAKIIMU,  JJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOMN peaKIuu. CocraBienue YpaBHEHH

OKHCIIUTEIHbHO-BOCCTAHOBUTEIILHBIX ~ PEaKIUii C  HWCIHOJB30BAHMEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBs3U. CTeneHp auccounanui. CHUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PEAKIMil HOHHOTO 0OMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE YypaBHeHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha NOHBI. [IoHsATHE O THApONIM3E CONEn.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPTaHMYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTra U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHUSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
PacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAEO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOLINX
NPU3HAKKM TNPOTEKAHMs] peakuidl HMOHHOro obOmeHa (oOpa3oBaHuE OcCalka,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEHUE, pPEaKIUu pa3lIoKEeHUS,
COCMHEHMsI), pAaclO3HaBAaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEHUS

OOmast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecKrue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOJICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uiesnodamu). Xiopooaopod. ConsHas KHUCIIOTa,
XMMHWYECKUE CBOMCTBA, IOJy4YeHUWE, MNOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHENIIME XJIOPUIbI U KX HAXOXKIECHUE B
IpUPOJE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUUECKUE PEaKlMH, JIeKallue B OCHOBE
IPOMBIIIJIEHHOTO croco0a MOJIy4eHHsI CepHOMl KucnoThl. lIpuMeHeHue cepHoi
kucnoTbl. CoOnMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUM B IpUpoae. XUMHUYECKOE 3arpsi3HEHUE
OKpPYXaloIllel Cpelbl COECOUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MIPEIOTBPALICHHUSL.



OOmas xapaktepucTuka 371eMeHTOB VA-rpymmbsl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCIEHHMs. A30T, pacOpOCTPaHEHHE B MPUPOJIE,
bu3ngecKue U XUMHIeCKue cBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux GU3NYECKUE U XUMUYECKHE CBOWCTBA, MpUMeHeHHne. KauecTBeHHas: peakius Ha
WOHBI aMMOHHS. A30THasl KHCJIOTa, €€ TOoJydYeHHe, (QU3MYECKHUE U XHUMHYCCKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHue HUTPATOB U COJIE aMMOHHMSI B KaUE€CTBE MUHEPATIbHBIX YI0OpEHUN.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxecun gocdopa
(V) u dochopHast kuciora, Guznueckue M XMMHUYECKHE CBOMCTBA, MOJIyYEHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATIBHBIX yI00PEHHI.

Oo6mast xapaktepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHUS. Y TJIEPO/I, AJTIOTPOITHbIE MOIU(PUKALIIH,
pacrpocTpaHeHue B npupoje, Gu3ndeckrue U XUMUYECKHE CBOMCTBa. AcopOius.
Kpyrosopor yriepoga B mnpupoge. Oxcuuabl yriepoaa, ux (uU3MyecKue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJyYEHUE U
MpUMEHEHUEe. DKOJIOTHYEeCKHe MPoOJIeMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (IV),
TUI0TE3a TJI00ANBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KUCJIOTa U €€ CcoJii, uX (Pu3nuecKkue W XUMHUYECKUE CBOMCTBA, MOJYUYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJIEHHOCTH M CETbCKOM XO35HCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupoaHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOAYKTHl WX TepepaboTku (OCH3WH), UX POJb B OBITY W IMPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHUYECKUX COSTUHCHUM.

Kpemuuii, ero ¢usnueckue M XHUMHYECKUE CBOMCTBa, TOJyYEHUE W
npumeHenue. CoennHeHus KpeMHus B mpupojie. O01mure npencraBieHus 00 OKCue
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBINJICHHOCTH. BakHelIne CTpOUTENIbHbIE MaTepHalibl: KepaMmMHuKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macCHOrO  MCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I[0OB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIMI Ha XJIOPUJI-MOHBI U HAONIOJCHHE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)karomme (PU3NUecKrue M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAMHEHUSIMU (BO3MOXKHO HCHOJIB30BAHUE BHJIEOMATEPHAIIOB),
HaOJII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Yy4EHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE MTPU3HAKa €€
MpOTEKaHUs, O3HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBaMHU a3oTa, dochopa u ux
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpUAJIOB), 00pa3liaMu a30THBIX
u pocopHbIX yAOOpEeHUH, NodyyeHue, coOupaHue, paclo3HaBaHUE U H3yUEHUE
CBOICTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-MOH U H3yYEHHE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPUAIIOB), HW3Yy4YEHHE MOJEIEH KPUCTAUIMYECKUX pEMETOK —anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJacopOlMU pPacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOras3a, IOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJICHWE C MPOAYKIMEH CHUIMKATHOM MPOMBILUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad M0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 KX COeIMHEHU S

OO01mast xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenaeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIETKa.  DJIEKTPOXUMUYECKUU  psij
HampsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0Iue
criocoObl mosydeHus MeTtayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounpie MeTambl: nonoxkeHue B [leproanueckoil cUCTEME XMMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B MHPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUuasl 1
TUAPOKCUIBI HaTpusi W Kanus. llprMeHeHue IIEeNOYHbIX METaJOB M HX
COEJIMHEHUMH.

[Ilenouno3emenbHblE METa/UIbl MAarHMM W KaJdbLUHW: TOJOXKEHUE B
[lepnonnueckon cucreMe xuMudeckux anemeHnToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJeHnEe B pupoje. Pu3ndeckue 1 XUMUYECKHE CBOWCTBA MarHus U



KaJibI[usl. BaxkHeiiime coefuHeHUs! KanbIus (OKCUI, TUIPOKCUI, colin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHUS.

AsnroMuHUNA: nosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAeHWe B mnpupoae. duszmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MengeneeBa, CTpOEHHE aTOMa, HaXOXJIeHUE B mpupoac. Pu3MyYecKue Hu
XUMHUYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (11) u xemnesa
(III), ux cocraB, CBOMCTBA U MMOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBaAMH, M3y4Y€HHE  PE3yJbTaTOB KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, MpOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHUs, KaJIbIMs, aJTFOMAHMS, [TUHKA, skene3a (II)
u xenesa (II), menu (II), HaOmromeHWE W OMHMCaHWE TPOIECCOB OKPAIIMBAHUS
MJJaMEHH WOHAMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnewnmme
METAaJlJIbl U UX COCAMHCHUSD.

XuMHS M OKPYKAKOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW JXKU3HM YeloBeKa. besomacHoe
WCIIOJI30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBasi momoib npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemecTB, nainee — [1/IK). Ponb xumMuu B peneHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpaslioB MaTtepuaoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepualbl).

Mesricnpeomemnunie céasu

Peanuzanus MeXNpeaIMETHBIX CBA3€d MpPU M3YYEHHM XUMUH B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIONb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIU/I, U30TOIIbI,
pPaliOaKTUBHOCTb, MOJIeKya, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJyIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIIIMYECKAs
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MOJIE3HbIE
HCKOIIaeMbIE, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyuYEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B
oOIIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMONO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIIMN O0yYaArOIINXCA.

JIMYHOCTHBIE  pE3yJIbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBATbCS CUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OpHEHTALMM U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOr0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAay4YHOMY HAacJeHUI0, MOHUMAHMS 3HAYEHUS XUMUYECKOM HAyKW B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) rpakIaHCKOr0 BOCIMTAHUS:

NPEACTABICHUS. O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEJ0BATEIBCKOM, TBOPUECKON U IPYTHX BUIAX AESITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JESITEIBHOCTH TPHU BBITOJIHEHUU
y4eOHbIX, IMO3HABATENIbHBIX 33J]a4, BBINOJIHEHUH XWMHYECKHX SKCIEPUMEHTOB,
CO3/IaHUU Y4YE€OHBIX TPOEKTOB, CTPEMJICHHSI K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOIIH
B IIpoliecce 3TOM y4yeOHOM AesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEICHUE
U TOCTYNKU CBOMX TOBApHILEW C MO3UWIUU HPABCTBEHHBIX U IMPABOBBIX HOPM C
y4ETOM OCO3HAHUS MOCJIEICTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHUPOBO33PEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMUYECKOM PpEaKIH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKHM W COCTaBIIAIOIIME
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsI MPUPOIBI, B3aMMOCBS3AX 4YEJIOBEKa C
MIPUPOIJHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHBIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMbIe Uil OOBSCHEHUS HaOJII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4YeOHBIMU TEKCTaMM, CIPABOYHOU



JUTEPATYPON, MOCTYIMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHUs),
HEOOXOJMMOCTH COOJIOJICHUSI TMpaBuid O€30MacHOCTH NpH  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY M3yUEHHUIO TTpodeccuil U TpyJa pa3aTudHoro poja,
YBXKEHHE K TPYAY U pe3ybTaTaM TPYI0BOM AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX  3HAHWMM MO  XHMHHM, OCO3HaHHBIA  BBIOOD
WHJIMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHuUsl ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo]ecCHoHaIbHON IeITSIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOro0 BOCIIUTAHMS

HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TCHUXHYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIIOACHUS
npaBuUJI 6€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTeH HX PEIICHHS MOCPEICTBOM METOJIOB XHUMMH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAJIbHOM ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHHUS O0IIICHAYYHBIC TIOHSTHS (3aKOH, TEOPHs, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIECC, OHKCICPUMEHT U JpPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHHE MHpA, U YHUBEpPCaJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:

YMEHHS HCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIECTB U XUMUUYECKUX PEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUYECKUE PACCyXIeHUS (MHIYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCE€ TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIEININ, UCTIOJIb3yEMbIE B XUMHUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmMylia M YpaBHCHHUE
XUMHYECKON pPeakli — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJIECTBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEPHU30BaTh CYIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MPABWIbHOCTH BBICKA3bIBAEMBIX CYIKJICHHI;

IPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nundopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH UHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIEHWBATH MPOTHBOPEYMBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3ju4Hble METOJbl U 3aMpOChl MPU NOHCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTM  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4yeOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpENBbL.

KoMMyHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Arasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyx)naeMoi Tembl, (POPMyIMPOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEAJIOKEHHOM 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
1a60paTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI y4eOHOIro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
NIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM PaOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBUA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJyYEHHUs! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IMOJYYEHHOIO PE3YJIbTAaTa 3asBICHHOM LW, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMbl€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mpeAMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmonu,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



JNeucTBUl, crnenuduueckue g OpeAMETHONM obnactu  «XUMHS», BB
JNESATEIbHOCTH 1O  IOJYYEHUWIO HOBOIO  3HAaHWS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xoHIy o0ydeHus B 8 kJj1acce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUM:
. PACKpBIBATh CMBICI OCHOBHBIX XHMHWYECKHX MOHSTHM: aToOM, MOJEKYJa,
XUMHUYECKUH 3JIEMEHT, TPOCTOE BEIIECTBO, CIIOAKHOE BEIIECTBO, CMECh (OAHOPOAHAS
1 HEOJIHOPOJIHAs ), BAJIGHTHOCTh, OTHOCUTEIIbHASL aTOMHAsl M MOJICKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca, MaccoBas JOJISI XUMHUYECKOIO
AJIEMEHTa B COCJAMHEHUHU, MOJSPHBIN 00BEM, OKCHJ, KHCIIOTa, OCHOBAHHE, COJIb,
AIEKTPOOTPULIATENIBHOCTh,  CTEIIEHb  OKHCIICHUS, XUMHYECKash  peakuus,
KJ1accuuUKalys peakivil: peakiud COCIUHEHUs, PEAKIUU Pa3I0XKEeHUs, peaKIun
3aMEIIeHUs, PEakIMu OOMEHa, JK30- U JIHIAOTCPMHYECKHUE PEaKIMH, TEIUIOBOU
s ekt peakiuu, SIPO aToMa, IICKTPOHHBIA CJIOM aroMa, aTOMHas OpOWTalb,
pagnyc aroMa, XUMHUYECKasl CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAsl CBSI3b, HWOH, KAaTHOH, AaHWOH, pPacTBOp, MAaccoBas JOJIsl BEIIECTBA
(TpolieHTHAasi KOHIICHTpAIUsi) B pacTBOPE;

. WUIKOCTPUPOBATh  B3aMMOCBA3b OCHOBHBIX XMMHMYECKHUX IIOHATHM U
IIPUMEHSTD 3TU NIOHATHUA IIPUA ONMCAHUM BEILECTB U UX NPEBPALLCHUM;
. MCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBlIeHUs (hOPMYJl BEILIECTB

Y YPABHEHUM XUMUYECKUX PEAKIINN;

. OTpEeEeNATh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIMHECHMSIX,
CTENICHb OKHUCIICHUS DJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICHKHOCTD
BEII[ECTB K OMNpPEACIEHHOMY KJIACCy COEIMHEHUMN 1o (GopMysiaM, BUJ XUMUYECKON
CBsI3U (KOBaJICHTHAsI M MOHHAsI) B HEOPTaHUYECKUX COCTMHEHUSIX;

. packpbiBath cmbichn [lepuommyeckoro 3akona JI. WM. Mengeneesa:
JIEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX
AJIEMEHTOB OT UX MojoxkeHus B Ileproauueckoil cucrteMe, 3aKOHOB COXPAHEHUS
MAaCChI BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YY€HUS, 3aKOHa
ABorazapo;

. OMHUCBHIBATh U XapakTepu3oBaTh TabauuyHyro ¢dopmy Ilepuoanueckoit
CUCTEMbl XMMUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUSA «TJaBHas noiarpynna (A-
rpynmna)» u «mobounas noxarpymma (b-rpymma)», Maneie U OOJBIINE TTEPUOIBI,
COOTHOCUTH 0003HaUEHHUsI, KOTOpbIE UMEIOTCs B Tabnuile «Ilepuoauyeckas cuctema
xuMuueckux snemMeHtoB JI. M. MeHaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, o0Illee 4uciio
AIIEKTPOHOB U PACHPEACIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);



. KJIacCU(PUITMPOBATh XMUMHYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECCTBA,
XUMHUUYECKUE peakiuu (10 YUCIY U COCTaBY yYAaCTBYIOIIUX B PEAKIIUH BEIIECTB, MO
TerioBoMy 3G (deKTy);

. XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XWMUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, TOATBEpXKIasi ONHCAHHE MPUMEpPAMU MOJEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

. MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOIO
COCTaBa, BO3MOKHOCTH TNPOTEKAHMS XMMUYECKHX MPEBPAIICHUA B pa3IMYHBIX
YCIIOBHUSIX;

. BBIYUCIISITh OTHOCHUTEIIBHYIO0 MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MPOBOJIUTH PACUETHI MO YPABHEHHUIO XMMHUYECKOU
peakuuu;

. IPUMEHSTh OCHOBHBIE ONEPAIMU MBICIUTEIBHON AEATEIbHOCTA — aHAIHU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBA3EH — JIJI1 U3YUEHHS CBOMCTB BEIIECTB U XUMUYECKHUX
peaKkiui, eCTECTBEHHO-HAay4YHbIE METOJbl MO3HAHUSI — HAOJIOJeHUEe, U3MEPEHHUE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

. CJIeIOBATh MpaBUJIaM IMOJIb30BAHUSI XUMUYECKON MOCYA0N U JIa0OpaTOPHBIM
000pyZI0OBaHUEM, a TaKXe MpaBUiaM OOpallleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMUA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOJA M KHCJIOPOJIA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM J0OJIEd PaCTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTh W MPOBOJAUTh XHMHUYECKHE OSKCIIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIIOT C MOMOIIbI0 HHAUKATOPOB (JIAKMYC,
dbeHondTanenH, METWIOPAHXK U APyTrue).

K koHiy oOyueHus B 9 kJjacce mpeaMeTHBIE Pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

. PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHN: XUMUYECKUMN 2JIEMEHT,
aToOM, MOJIEKyJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BAJICHTHOCTh, AJICKTPOOTPHUIIATEIIBHOCTh, CTENECHb OKHUCIICHHS, XUMHUUYECKas
peaKiusi, XkMUYECKast CBSI3b, TETIIOBOU 3(PPEKT peakiinu, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJIEKTPOJUTHI, SJIEKTPOJIUTUYECKAs IHCCOLIMAIUS,
peakly KHOHHOTO 0OMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEeoOpaTUMbIe peakiuu, OKHUCJIUTENIbHO-BOCCTAHOBUTEIbHbBIE peakiuu,
OKHUCIIUTENIb, BOCCTAHOBUTEIb, OKHUCICHHUE U BOCCTAHOBJIICHUE, aJUIOTPOMUS,
aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HWOHHAS, METAJTHYECKas),
KpUCTAJUTMYECKasl pelérka, KOppo3us METAUIOB, CIUJIaBbl, CKOPOCTh XUMUYECKOU
peakiuu, npeaenbHo gonyctumas konuentpanus [1/1K Bemectsa;



° HIUIIOCTPUPOBATL  B3aMMOCBA3b  OCHOBHBIX XHMMHYCCKHX MOHITUHA U
IPHUMCHATH 3TU IMOHATHUSA ITPHU OIMMCAHHUHN BCHICCTB U UX npeBpameHHﬁ;

. HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJIEHUs (hOPMYJI BEILIECTB
Y YPAaBHEHHMI XUMHUYECKHUX PEAKLIUN;
. ONPENENATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS XMMUYECKUX JJIEMEHTOB B

COEJIMHEHUAX Pa3IU4YHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIACCy COeMUHEHUH 1o (hopMyJiaM, BU XUMUUYECKON CBS3U (KOBAJICHTHASI, HOHHAS,
MeTaJuInyecKasi) B HEOPraHMYECKUX COCAMHEHMSX, 3aps] MOHA MO0 XUMHYECKOU
dbopmyIie, XxapakTep cpe/ibl B BOJIHBIX pACTBOpPaX HEOPraHUYECKUX COCTMHEHUM, T
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBA;

. packpeiBath cMbIch Ilepuonnueckoro 3akona J[. WM. MengeneeBa wu
JEMOHCTPUPOBATh €ro MOHWMAHME: ONMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dopmy Ileproanueckoil cuCTEMbl XUMUYECKUX 3JIEMEHTOB: Pa3iMyaTh MOHITHS
«riaBHas noArpynna (A-rpymnma)» u «rnobounas noarpynna (b-rpynna)», massie u
OOoNbpIIME TEPUOJbl, COOTHOCUTH OOO3HA4YEHHs, KOTOpPbIE HMEIOTCS B
NEPUOJINYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB W 3apsAl sApa, oOILIee YHUCIO BJIEKTPOHOB U
pacrnpezielieHUe UX 110 3JEKTPOHHBIM CJI0SIM), 00BACHATH OOLI1E 3aKOHOMEPHOCTH B
VU3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B IIPE/ENIax MaJbIX IIEPUOJIOB U
IJIABHBIX TOJTPYIIL C YYETOM CTPOEHUS UX AaTOMOB;

. KJIACCU(PUIIMPOBATh XMUMHYECKUE DJIEMEHThl, HEOPraHMYECKUE BEIIECTBA,
XUMHUYECKHE PEAKIINH (110 YUCIIy U COCTaBY YYacCTBYIOIMX B PEAKIMH BEUIECTB, IO
TeroBoMy 3(G(}eKTy, MO HU3MEHEHUI0 CTENEHEH OKUCICHUS XUMHUYECKUX
AJIEMEHTOB);

. XapaKTepHu30BaTh (OMUCHIBATh) OOHIME M CHEUU(PUUECKHE XHUMHUYECKHE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEILIECTB, MOATBEPKJAs OMUCAHUE MPUMEPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUI;

. COCTABJISITh YPABHEHHUS 3JIEKTPOJIUTUYECKOM UCCOLHUALINNA KUCIIOT, IIEI0Yen
U COJIe, TOJIHBIE W COKpAIll€HHbIE YpaBHEHUS peaKUuid HOHHOTO OOMEHa,
YpaBHEHUSI PEAKIM, MOATBEPKAAIOUIMX CYLIECTBOBAHUE TE€HETUYECKOM CBSI3U
MEXy BEIlIeCTBAMH Pa3JIMYHBIX KJIACCOB;

o PaCKpLIBATh CYIIHOCTb OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ
MoCpeaACTBOM COCTABJIICHUSA 3JICKTPOHHOI'O OajaHca dTHX peaKHHﬁ;
° ITPOTHO3HUPOBATH CBOMCTBA BECIICCTB B 3aBUCUMOCTHM OT HX CTPOCHUA,

BO3MO>KHOCTH MPOTEKAHUSI XUMUUECKHUX IPEBPAILCHUN B Pa3IMUHBIX YCIOBUSIX;

. BBIYHMCIIITh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEILECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyJie COSAMHEHHUS, MACCOBYIO
JIOJIF0 BEIllECTBA B PAcTBOPE, MPOBOJIUTH PACUETHI M0 YPABHEHHIO XUMHUYECKOU
peakuuu;



. coOJI0/IaTh MpaBWIa MOJIH30BAHUS XUMHUYECKOW TOCYAON M JIA0OpaTOPHBIM
o0opy0BaHUEM, a TaK)Ke MpaBUiIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSIMUA 110 BBIMIOJTHCHUIO JITAOOPATOPHBIX XHMHYECKHX OIBITOB IIO
MOJIYYCHHUIO M COOMPaHUIO ra3000pa3HBIX BEIICCTB (aMMHAaKa U YIIICKHUCIIOTO Ta3a);
. IIPOBOJUTH PEAKIIMH, TOJTBEPKIAFOIINE KaueCTBCHHBI COCTaB Pa3IMYHBIX
BEII[ECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUA-, KapOOHAT-,
docdar-, cwmkar-, cyiabhar-, THIAPOKCUI-HOHBI, KaTHOHBI aMMOHHS ¥ WOHBI
W3YYCHHBIX METAJUIOB, IIPUCYTCTBYIOIINE B BOJHBIX PAacTBOpax HEOPTaHHMYSCKHX
BEIIIECTB;

. IIPUMEHSITh OCHOBHBIE OTIEPAIlMU MBICIUTEIBLHON JEATCIbHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHNEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJICIICTBCHHBIX CBSI3EH — /I M3yYCHHsI CBOMCTB BEIIECTB U XUMHYECKUX PEAKITUH,
€CTEeCTBEHHO-HAyYHBICE METOJIbI  IIO3HAHHMS — HAONIOJeHHWEe, HW3MEpeHue,
MOJICTUPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM ¥ MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
KonTposbHbie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThbI

Pasznen 1. HepBOHa‘laﬂbele XUMHNYECCKHUEC TTIOHATUSA

XuMust — BakHas 00J1acThb
€CTCCTBO3HAHUA U

1.1
MPAKTUYCCKOHN ACATCIBbHOCTU
YCJIO0BCKAa

12 BeH.IeCTBa U XUMHNYCCKUC

pCaKuu

Hroro no pazneny

Pa3nes 2. BaskHeiinne npeACcTaBUTEIM HEOPraHUYECKUX BellecTB

15

20

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

)1 Bosnyx. Kucnopon. [lonsatne 6 bubmmnoreka HOK
00 okcugax https://m.edsoo.ru/7f41837¢c
5 Bognopon.Ilonstue o kucinorax g | bubmuoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢
’3 Bona. PactBopsl. [lonsitue 06 5 | | bubnmnorexa [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
54 OcHOBHBIE KJIACCHI 1 I : but6mmorekxa [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. llepuoagnueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MengeneeBa. CTpoeHune aToMoB.

Xumnueckas cBsizb. OKHCJIAUTEIbHO-BOCCTAHOBHTEIbHBIE pPe€aKIuu




3.1

3.2

[Tepuonuueckuii 3aKOH U
Ilepunonnueckas cucrema
XHMHUYECKUX djieMeHToB /1. U.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucnuTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Hroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KosmnuecTBo yacos DJIEeKTPOHHbBIE
Ne /it HaunmeHnoBaHMe pa3ieiioB U TeM LT MO S—— (uudgpossbIe)
MPOrpamMmmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI pecypenr
Pa3zgea 1. BemecTBo 1 XUuMHYeCKHe peakuu
11 [loBTOpEeHue u yriyOnaeHue 3HaHUM 5 | Bbu6mmotreka [JOK
OCHOBHBIX pa3/esioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
peaxkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAST JUCCOLIMALIMS. g | 1 bubnnorexa [JOK
XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17

Pa3pen 2. HemeTauiibl

U UX COCIMHCHUSHA

)1 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 | bubmuorexa [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
i bubnuoreka [{OK
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6
https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.3 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubmmorexa [TOK
' by ' ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.4 sanemeHToB IVA-rpynmnsl. Yriepon u 8 1 2 brbmorexa OK
' . Py ’ pod https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUS
Hroro mo pazneny 25




Pa3gen 3. MeTa/JIBI M X COCTUHEHU S

bubnunorexa LIOK
. 7| 4
3.1 Obmwe cpojicTsa MeTaIIOB https://m.edsoo.ru/7f41a636
bu6nmoreka [IOK
. 7| 16 1 2
3.2 Baxuelinime MeTaibl 1 UX COSTUHEHUS hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pa3jnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU YEJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p BHOE BheMS 3 bubnunoreka LIOK
C3CPBHOC BP https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 7




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
u/n Tema ypoka Beero Kognpo.m)m,le HpﬁaKaneCKne W3ysenus 0GpazoBaTeNbHbIE
padoTsI padoThI pecypeni
1 [Ipeamer xumun. Pons xumuu B 1 bu6nmorexa LIOK
JKM3HM 4YeoBeKa. Tena u BemecTra 04.09.2024  https://m.edsoo.ru/ff0d210c
> [ToHsTHE O METOIaX MO3HAHUS B 1 bubnunoreka LIOK
XHMUH 05.09.2024  https://m.edsoo.ru/ff0d227¢e
[IpakTrueckas padora Ne 1
3 «IIpaBuna paboTsl B 1aboparopuu u 1 bubmmoreka [JOK
npuémMbl 00paIIeHNs C 11.09.2024  https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYIOBAaHUEM)
4 Yucreie BelecTBa U CMECH. 1 bubmmoreka IIOK
Cnioco0sI paznieneHust cMecen 12.09.2024  https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 «I?;KTZJIIZG;{C:I(? iﬁZCSI“:EZH; npumepe 1 bubmoreka LOK
8 N PHMEp 18.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMM)»
6 ATOMEI 1 MOJIEKYJIBI 1 Bubmiorexa LIOK
Y 19.09.2024  https://m.edsoo.ru/ff0d2a6¢
7 XuMHYeCcKUe dIIEMEHTHI. 3HAKU 1 bubnunorexa LIOK
(CHMBOJIBI) XUMHYECKHX JIEMEHTOB 25.09.2024  https://m.edsoo.ru/ff0d2be8
8 IIpocTsle U CIOKHBIE BELIECTBA 1 bubmorexa TIOK
26.09.2024 = https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 Bubmuorexa [IOK
YIp Y 02.10.2024 = https://m.edsoo.ru/ff0d2d50
3aK0H IOCTOSIHCTBA COCTaBa
10 BellecTB. XuMuyeckas popmyiia. 1 bubnmoreka [JOK
BaneHTHOCTh aTOMOB XHUMHUUYECKUX 03.10.2024  https://m.edsoo.ru/ff0d2eae

3JICMCHTOB




OTHoOcHUTENbHAsA aTOMHAas Macca.

bubnunoreka LIOK

H OTHOCHTEIbHAs MOJEKYIApHas 09.10.2024  https://m.edsoo.ru/ff0d323c
Mmacca
12 MaccoBast 1011 XUMHYECKOTO bubnunorexa LIOK
AJIEMEHTA B COEAMHEHUU 10.10.2024  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bubmuorexa [JOK
MoutsipHast Mmacca 16.10.2024  https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue U XUMUYECKHE SBICHUSI. bubmmoreka [JOK
XuMHUYecKas peakus 17.10.2024 = https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBHs IPOTEKAHUS Bbu6mmotreka [JOK
XUMHYECKUX PeaKIui 23.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XUMHUYECKUE YpaBHEHUS 24.10.2024 | https://m.edsoo.ru/ff0d3b88
Brruncnenust KonuyecTBa, Macchl
17 BEIL[ECTBA 10 ypaBHeHI/H[N; bubmorexa [JOK
. 06.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHii
Knaccudukanus XuMuaecKux
18 peaKuI/HgI) (coeHJJI/IHeHI/m Pa3NOXKEHUS Bubmorexa TOK
’ ’ 07.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 SHIUKIIONEUCT O60gHIGHI/Ie u bubmorexa [JOK
i . 13.11.2024  https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHHHA
20 KonTtponbHas padora Nel no treme bubmuorexa [IOK
«BemecTBa 1 XUMUYECKHAE PEAKIINI 14.11.2024  https://m.edsoo.ru/ff0d4290
Bo3ngyx — cMmech razos. Cocras
21 Bo31fgxa Kucnopon — sneMeHnT u bubmmorexa LJOK
’ 20.11.2024  https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
Ou3nYeCcKue 1 XUMUIECKHE
2 CBOICTBa KHCIIOpOAa (peaKiuu bubnmoreka [JOK
okucieHus, ropeaue). [lonstue 06 21.11.2024 | https://m.edsoo.ru/ff0d4614

OKCHOAX




CrniocoObI noty4eHust KUCIopo/ia B

bubnunoreka LIOK

23 Aa0OpATOPHH i IPOMBILILICHHOCTH. 27.11.2024  https://m.edsoo.ru/ff0d497a
[TpumeHeHue kucaopoa
TennoBoii 3 PeKT XMMUIECKOI
o4 peakuuu, OHATHE O bubnuoreka [JOK
TEPMOXHMMHYECKOM YPaBHEHUH, IK30- 28.11.2024  https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYCCKUX PEAKITUIX
To o (HedTh, yTO €TaH).
25 Ba;J;zieéEeq;I;nz;ani:ofoébiiz:ro buGnuorexa [JOK
’ 04.12.2024 | https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIICHHS
s | MEmmremmEem 3 o Brsmorera 10K
Y P . 05.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3yYCHHUE €TO CBOKCTBY
7 Bonopon — anemMeHT u npocroe Bbu6moteka [JOK
BelecTBo. Haxoxaenue B mpupoje 11.12.2024  https://m.edsoo.ru/ff0d4dd0
)
28 CBP(I)?/”IPEZZK;I;: i X(I)/I B;HI;?C;I:I:EHeHHe Bubmorexa HOK
Aopoa. 1p 12.12.2024  https://m.edsoo.ru/f0d4dd0
BOJIOpOAa
29 IToHsiTHE O KHCIIOTAX U CONSX Bubmorexa HOK
18.12.2024  https://m.edsoo.ru/ff0d50d2
30 CriocoObI mory4eHus BOA0poia B bubmuoreka [IOK
nabopaTopuu 19.12.2024  https://m.edsoo.ru/ff0d4dd0
IT 6ota Ne 4
31 lonysenne n cofpanne nozopora BuGmorera LIOK
Y onp Aopoxs, 25.12.2024  https://m.edsoo.ru/ff0d4f42
W3YYCHHE €T0 CBOMCTBY
32 MounsipHbiii 00BEM Tra3oB. 3aKOH bu6muoreka [JOK
ABoraapo 26.12.2024 | https://m.edsoo.ru/ff0d542e
B 61e
33 nemecrna ran no ero mmecTioMy BuGmorera LIOK
- Y 09.01.2025  https://m.edsoo.ru/ff0d55a0

KOJIMUECTBY BEIECTBA MWK 00BEMY




Brruuncienus o05EMOB ra3oB 10

bubnunoreka LIOK

34 YPABHEHHIO PEAKIli Ha OCHOBE 15.01.2025  https:/m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIEHUH ra30B

35 DOHU3NYECKUE U XUMUYECKHUE bubnunorexa LIOK
CBOMCTBA BOJIbI 16.01.2025 @ https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [Tonsitue 00 bubmuorexa [JOK
WHIUKAaTOpax 22.01.2025 | https://m.edsoo.ru/ff0d59¢e2
Bona xak pacTBopHUTEIb.

37 HackliieHHbIe 1 HEHACHIIIICHHBIC bubnuoreka [IOK
pactBopbl. MaccoBasi 710J1s1 BeleCTBa 23.01.2025 | https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[IpakTuueckas padora Ne 5 o reme

38 «IIpuroroBnenue pacTBOpOB ¢ bubnnoreka [JOK
onpeAeNIEHHON MacCOBOM J10IeH 29.01.2025  https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOrO BEIIECTBAY

39 KonTpoasHnas pabora Ne2 no teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Bona» 30.01.2025 @ https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KnaccupuKalus, bubmuoreka [IOK
HOMEHKJIaTypa 05.02.2025 = https://m.edsoo.ru/ff0d664e
n .

j | e e cots BuGorea 10K

’ 06.02.2025 | https://m.edsoo.ru/ff0d664e

aM(OTEepHBIX OKCHJIOB

42 OcHoOBaHUS: COCTaB, KJIacCCU(PUKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa 12.02.2025  https://m.edsoo.ru/ff0d67ca

43 [lony4yeHnne n XuMHYECKHE CBOWCTBA bubmuorexa [IOK
OCHOBAaHUU 13.02.2025 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kiaccuduxanus, bu6muoreka [JOK
HOMEHKJIaTypa 19.02.2025  https://m.edsoo.ru/ff0dfee2

45 [TomyyeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT 20.02.2025 | https://m.edsoo.ru/ffOdfee2




Conu (cpenHue): HOMEHKIIATypa,

bubnunoreka LIOK

46 CHOSO6H TOMYHCHHA, XUMUACCIUE 26.02.2025 @ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTruueckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmnoreka HOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 27.02.2025  https://m.edsoo.ru/00ad9b7c
COCIUHCHMID
T'enernueckas CBI3b MEXK
48 KJaccaMu HeOpFaHI/I‘IeCKI/IIIXy Bubmrorexa LIOK
N 05.03.2025  https://m.edsoo.ru/00ad9a50
COCIMHCHUI
49 O06o001IeHe U CUCTEeMaTH3aIHs bubnuoreka [{OK
3HAHHUH 06.03.2025 | https://m.edsoo.ru/00ad9cb?2
Kontpoarnas padbora Ne3 mo teme
50 "OCHEBHHG Knlzlccm HEOpPraHUYECKUX bubmorexa [JOK
o 12.03.2025 | https://m.edsoo.ru/00ad9ela
COCIMHCHUI
IlepBBle MONBITKH KacCH(pUKAITUN
51 XI/II\I/)II/ILIGCKI/IX 3JIEMEHTOB. ?IOHHI;I/IC 0 Bubmiorexa LIOK
13.03.2025 | https://m.edsoo.ru/00ad9ffa
TPYIINAxX CXOJTHBIX 3JIEMEHTOB
Ilepronnueckuii 3aKOH 1
52 Ilepnonnueckas cucrema bubmmnoreka HOK
XUMHUYECKUX 3y1eMeHToB J1. 1. 19.03.2025 | https://m.edsoo.ru/00ada52c
MenpaeneeBa
but6mmorekxa [IOK
>3 Tlepuozpl, rpyrmet, noArpyme! 20.03.2025 | https://m.edsoo.ru/00ada52c
54 Ctpoenune atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
anep. N3oTomsl 02.04.2025 = https://m.edsoo.ru/00ada342
CTpoeHHE DIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB 3J'I€M€HTEB [Tepuoamuaeckoit Bubmorexa LOK
03.04.2025  https://m.edsoo.ru/00adabbe
cucteMmsl /. 1. MeHaeneeBa
56 XapakTepucTuKa XUMHYECKOTO bubnmoreka [JOK
3JIEMEHTA 110 €ro IMOJI0KEHHUIO B 09.04.2025 | https://m.edsoo.ru/00ada824




ITepuoanueckoii cucreme /1. U.
Menneneena

3nauenue [lepuonnyeckoro 3aKkoHa

57 JUISL pa3BUTHS HAYKH U NIPAKTUKU. []. 1 bubmmoreka [JOK
N. MenpaeneeB — y4€Hblid, Ie1aror 1 10.04.2025  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
6]
5 | oo e[ Busmorea 101
. 16.04.2025  https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas paboTa
bubnunoreka LIOK
59 Monnas XummuiecKas CBish 1 17.04.2025 @ https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHast XumMuyeckas 1 Bbu6motreka [JOK
CBSI3b 23.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBasientHas HenossipHas 1 bubnuoreka [IOK
XAMHUYECKAs CBSI3b 24.04.2025 | https://m.edsoo.ru/00adaab9
bubmmoteka [IOK
62 CreneHs oxucneHns 1 30.04.2025  https://m.edsoo.ru/00adae28
63 OKHCITUTEIIbHO-BOCCTAHOBUTEIIHHBIC | bubnuoreka [{OK
peakuuu 07.05.2025 |  https://m.edsoo.ru/00adb076
64 OKHUCITUTENIN U BOCCTAaHOBUTEIH 1 bubmiorexa LIOK
14.05.2025 | https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o teme
65 «C:;EeIJ{III/’II; aﬂT(I))Ma ;(HMI/II;CIZMM 1 bubmorexa TIOK
’ 15.05.2025 @ https://m.edsoo.ru/00adb486
CBSI3bY
66 PesepBHblit ypok. O60011IeHNE U | bubmuorexa [IOK
CHCTEMAaTH3alMs 3HAHUH 21.05.2025 | https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O0o0uieHue u 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHui 22.05.2025  https://m.edsoo.ru/00ad9cb2
63 PesepBueiit ypok. O000mIeHHE U 1 bu6muoreka [IOK
cucTeMaTu3anus 3HaHUi 22.05.2025 | https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoaudecTBo 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

Ne Hara
/i Tema ypoka Beero Konrpoabubie IIpakTuueckue — oOpa3zoBaTe/IbHbIE
padoThbI padoTsbI pecypchl
Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bu6nmoreka [IOK
XUMUYECKUX iemeHToB /. U. 04.09.2024  https://m.edsoo.ru/00adb59e
Menneneesa

2 cooners ek omeventos 1 Bubmorera LIOK

N 05.09.2024  https://m.edsoo.ru/00adb6bbb
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubanoreka [JOK
HEOpPraHUYECKUX BEILECTB 11.09.2024  https://m.edsoo.ru/00adb7e2

4 Bunel XUMHUYECKOI CBSI3U U THUIIBI 1 bubnunoreka LIOK
KPUCTAJUIMYECKUX PELIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no

5 teme «IloBTOpeHue u 1 1
yriIyOJieHre 3HAaHUW OCHOBHBIX 18.09.2024
pa3zenoB Kypca 8 Kiaccay

S e BuGamorra O

19.09.2024  https://m.edsoo.ru/00adbcb0
MpU3HAKaM
ITonsTHE O CKOpOCTH

7 XUMH4eckon peakuuu. [lonstue 1 bu6muoreka [JOK
0 TOMOT€HHBIX U T€TEPOTrE€HHBIX 25.09.2024  https://m.edsoo.ru/00adbe9a
peaKIusIx
[TonsiTHE 0 XMMUYECKOM
paBHOBecuu. DaKTOPHI,

3 BIIMSIIOIIHME HA CKOPOCTh 1 but6mmoreka [IOK
XUMHYECKON peaKkly U 26.09.2024  https://m.edsoo.ru/00adc28c

MOJIOKEHNE XUMUIECKOTO
paBHOBECHUsI




CBOICTBA Ha MPUMEPE XJI0pa

9 OKHCIUTETBHO- bu6nmoreka [IOK
BOCCTAaHOBUTEJIbHBIE PEAKIINH 02.10.2024  https://m.edsoo.ru/00adcade
Teopus KTPOJIUTHUCCKOM
10 ILI?IEEOHHB;L?HHPEJ;IHLHL?; I/IO Bubmzorexa HOK
03.10.2024  https://m.edsoo.ru/00adcd68
cl1abbIe AIEKTPOITUTHI
11 HNounbie ypaBHEHUS peakuid bubmorexa [IOK
09.10.2024 | https://m.edsoo.ru/00add448
XuMHYECKHE CBOMCTBA KHUCIIOT U
2 mpercrassemi o6 Bu6motera LIOK
. 10.10.2024 | https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON
JIHACCOLIAAIIAN
XUMHUYeCKre CBOMCTBA COJICH B
13 CBETE MpeJICTaBICHUN 00 bubmmoreka [JOK
JJIEKTPOIUTAYECKON 16.10.2024  https://m.edsoo.ru/00add8b2
JACCOIAAIIN
14 [TonsTHe 0 runponuse conen Bubmiorexa OK
17.10.2024 | https://m.edsoo.ru/00add9d4
15 O06001IeHne U cCUCTEMaTU3AIIHS bubmuorexa [IOK
3HAHUU 23.10.2024 | https://m.edsoo.ru/00addd12
16 gg:ﬁg?gxnp;ﬁ;:ﬁ%;Hmx bubmorexa LHOK
24.10.2024 | https://m.edsoo.ru/00addbfa
3a7aud»
KonTtponsHas padora Ne2 o
17 TeMe «DIEKTPOIMTHYECKas bu6muoreka [JOK
Jucconyanysa. XuMHUECKUe 06.11.2024 | https://m.edsoo.ru/00addecO
pEeaKIu B PACTBOPAX»
18 | royorenon Xemmmmoome Buwoterca LIOK
) 07.11.2024 | https://m.edsoo.ru/00addfe2




Xnopooaopoa. ComnsiHast

bu6nmoreka [IOK

19 KHCIIOTA, XUMH'IECKHE CBOHCTBA, 13.11.2024  hups:/m.edsoo.ru/00ade]04
MoJTy4eHue, MPUMEHEHHE
o
o | Mtar ptor o2 v B LOK
i . 14.11.2024  https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4eHHE €€ CBOHCTBY»
3| emerscenmn posmati, com o Butmorera LIOK
’ 20.11.2024  https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE
2 OO01as xapakTepucTuKa bubnnorexa [JOK
anemeHToB VIA-rpynmsl 21.11.2024  https://m.edsoo.ru/00ade64a
AnnorponHsle MOAH(pUKAIUT
23 cepbl. HaxoxaeHue cepol u e€ bubnnorexa [JOK
COCIMHEHUI B IPUPOJIE. 27.11.2024  https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKWCTBA CEPBI
B TPOEHU
24 gflggqgifgg JII/I’ )(;Hi;eqeci’ﬂe bubmmorexa LOK
. 28.11.2024 | https://m.edsoo.ru/00ade802
CBOMCTBA
KCHJIBI CEPBHI. Hasi KHCJIOT
25 8H§H§6CIS§E u )Sgl)wjecxﬂ?o ) bubmorexa LOK
N 04.12.2024  https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNE
XHUMUYECKUE PEAKIINH, JISKAIIHE
B OCHOBE IIPOMBIIIUIEHHOTO
26 croco0a MoJTydeHus1 CEPHOM bubnuotexa [JOK
KHUCIOTHL. XHMHUYECKOE 05.12.2024  https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKaroIen
Cpelibl COEIMHEHUSIMU CEPbI
27 BrlunciaeHne MaccoBoil 10U bubnunorexa LIOK
BBIXO/Ia MPOJIYKTa pEeaKIUU 11.12.2024  https://m.edsoo.ru/00adec8a
18| ormemon VA pynm. Asor Bumitorera LIOK
) ’ 12.12.2024  https://m.edsoo.ru/00adeeab

pacrpocTpaHeHHe B TIPUPOJIE,




(hU3UYECKHEe U XUMHUYECKUE
CBOMCTBA

AMMHaK, ero pu3nvecKue u

bubnunorexa LIOK

29 XUMITHCCITHE CBOHCTEA, 18.12.2024  https://m.eds0o.ru/00adf004
MOJTy9YCHUE U IIPUMEHEHHE
o | Mremmmoasp o3 B LOK
9 ’ 19.12.2024  https://m.edsoo.ru/00adf180
W3YYCHHE €r0 CBOMCTBY
31 A30THas KUCIOTa, €€ (hU3MIeCKue bubnunoreka LIOK
Y XMMHYECKHUE CBOMCTBA 25.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHue HUTPATOB U
COJIEl aMMOHHS B KAUECTBE
32 MUHEPAIBHBIX YI00PEHHIA. bubnnorexa [JOK
XUMUYECKOE 3arpsi3HeHUe 26.12.2024  https://m.edsoo.ru/00adf518
OKpYKaroIlen CpeIbl
COCJTMHEHUSIMH a30Ta
dochop. Oxeun dochopa (V) u
33 dbochopnas xkucnora, bubmuoreka [JOK
(bu3znyecKrue 1 XUMHUYEeCKHe 09.01.2025 | https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYEHUE
Hcnonbs3oBanue ¢pocdaTos B
34 KauecTBE MUHEPATbHBIX bubnmnorexa [JOK
ynoOpeHuit. 3arps3HeHHE 15.01.2025  https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocdaramu
s | Yemon ponpnepaneee o LOK
’ 9 16.01.2025  https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yraepoaa, ux
o | Bmeme e B LOK
' 22.01.2025  https://m.edsoo.ru/00adfebe

poOJIeMBbl, CBSI3aHHBIC C
okcuyioM yrieposa (IV)




bu6nmoreka [IOK

37 YTOMBHAA KHCIIOTA H CE COIIH 23.01.2025  htps://m.eds00.ru/00ac006¢
[Ipaktuyeckas padora Ne 4 o
38 teme "[losryyeHnue yriekuciaoro bubnuorexa [JOK
ra3a. KauectBeHHas peakius Ha 29.01.2025  https://m.edsoo.ru/00ae027¢e
KapOoHaT-HMOH"
| momemmmme oo BuGmorera LOK
30.01.2025  https://m.edsoo.ru/00ae054¢
COCIMHECHUSX YIJIepo1a
40 Kpemuuii u ero coeguHeHus bubmorexa LIOK
05.02.2025  https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5.
41 Pemenue skcriepuMeHTanbHBIX bubnnorexa [JOK
3aj1a4 1o TeMe «Baxkneiimme 06.02.2025  https://m.edsoo.ru/00aeObf2
HEMETAIIBI U MX COCAUHCHUS
Kon pHAs Ta Ne3 1
42 Tecl)\/[eTi(I);;H(IieﬁpHaflz IjeJIAjTaJ;)JlH u bubmorexa LOK
12.02.2025  https://m.edsoo.ru/00ae0ec18
HUX COCIUHCHUS
OO6m1as xapakTepucTruKa
XUMHYECKHUX DJIEMEHTOB —
43 MeTajIoB. MeTajiryueckas CBsI3b bubmmoteka IIOK
U MeTaIndecKas 13.02.2025  https://m.edsoo.ru/00ae103¢e
KPUCTAJUIMYECKasl PELIETKA.
du3nyeckue CBOMCTBAa METAIOB
44| mermon. Orommpamarco Bummorerca LIOK
) . 19.02.2025  https://m.edsoo.ru/00ael 156
P HATIPSKSHHU METaJIOB
O01m11e crnocoObl MOTyYSHHS
5 | oo Come Bermccns B LOK
20.02.2025 = https://m.edsoo.ru/00ael 156

peaKkuuii, €ciii OJJMH U3
pEareHTOB COJICPKUT MPUMECH




bu6nmoreka [IOK

46 TomsTHe 0 KOpPO3HH METAILIOB 26.02.2025  https:/m.edsoo.ru/00ae1278
bubnuorexa [IOK
47 IHesourEre MeTanb! 27.02.2025 https://m.edS(])_E).ru/Oan14b2
48 OKCHUIBI M TUAPOKCUIBI HATPUS U bu6nmoreka [IOK
KaJust 05.03.2025 | https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubnuorexa [{OK
KaJIbLIMA 1 Mardui 06.03.2025  https://m.edsoo.ru/00aelS5e8
50 Baxueiinme coeiuHEHN bu6nmorexa LIOK
KaJIbIus 12.03.2025  https://m.edsoo.ru/00ael5e8
51 O00011IeHIE U CUCTEMATU3AIUS
3HAHUI 13.03.2025
52 JK&cTKoCTh BOJEI U CIIOCOORI €€ bubnunoreka LIOK
YCTpaHEHHUS 19.03.2025 = https://m.edsoo.ru/00ae1886
| Mmoo oo Bunionsa LOK
METONBI 68 yeTpaneHus" 20.03.2025  https://m.edsoo.ru/00aelae8
. bubnuoreka [{OK
>4 AJTIOMHHHIL 02.04.2025 https://m.edS(])_}).ru/Oanlc64
55 AM@oTepHbIe CBOMCTBA OKCHIA U bubmmnoreka HOK
TUIPOKCHUIA 03.04.2025 = https://m.edsoo.ru/00aelc64
but6mmorekxa [IOK
56 Keneso 09.04.2025 htms://m.edsi.ru/mae1d86
57 Oxkcubl, THAPOKCUIBI U COJTH bubnmnoreka [JOK
xenesa (II) u sxenesa (11I) 10.04.2025  https://m.edsoo.ru/00ae35e6
58 O06o001eHre U CHCTEMAaTH3aIIHs
3HaHUM 16.04.2025
[TpakTuyeckas pabora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX but6mmoreka [IOK
3a7a4 no teme «BaxkHeimme 17.04.2025  https://m.edsoo.ru/00ae3de8

METAJJIbI U UX COCIUHCHUSD)




Brrunciienus 1o ypaBHEHHUSIM
XUMHYECKUX PEAKIUH, ECIIU OJUH

60 W3 pEareHTOB JIaH B M30BITKE WIIH 1 bu6nmoreka [IOK
COJIEP’KUT IPUMECH. 23.04.2025  https://m.edsoo.ru/00ael1750
Brrunciaenus MaccoBoil 10JIM
BBIXO0/JIa TPOJIYKTA PEAKIIUH

61 O0o00111eHNE U CHCTEMATHU3aLIHS |
3HaHWUH 24.04.2025
KonTponbnas padora Ne4 mo

62 TeMe «BakaenIe MeTajjbl 1 1 30.04.2025
HX COEIUHEHU»

63 BemiecTBa u Mmatepuaisl B 1 bu6nmorexa LIOK
IIOBCEIHEBHOM KU3HHU YEJIOBEKA 07.05.2025  https://m.edsoo.ru/00ae3f50

64 XHAMHUYECKOE 3arpsI3HEHUE 1 Bbu6moteka [JOK
OKPYKAroIIEeH CPeJIb 14.05.2025  https://m.edsoo.ru/00ae4270

65 Ponps xumuu B pemieHnn 1 bubmmnoreka HOK
HKOJIOTUYECKUX MPOoOIeM 15.05.2025  https://m.edsoo.ru/00ae4270

66 PezepBHblit ypok. O0001IeHNE U 1 bubmuoreka [IOK
CHCTEMAaTH3alMs 3HAaHUH 21.05.2025  https://m.edsoo.ru/00ae0d0a

67 PesepBHblil ypok. O6001eHue u 1 bubmmnoreka HOK
cucTeMaTHu3alusl 3HaHu 22.05.2025 | https://m.edsoo.ru/00adb33c

63 PezepBHblit ypok. O0001eHNE 1 1 bubmuoreka [JOK
CHCTEMAaTH3aIUs 3HAHUH 22.05.2025 | https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHAJIBI JUISA YHEHUKA
* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I'. AkimoHepHOE 0OIIIECTBO

«M3parenscTBO «lIpocBenieHne»

 Xwumwms: 8-i1 Kmacc: 0a30BBI  YpOBEHb: YYEOHHWK; 5-¢ U3IaHUE,
nepepabdotannoe, 8 kiacc/ ['abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

Xumwst, 8 kmace/ Pymsutuc T'E., ®enpaman @.I'., AknuonepHoe 0011ecTBO
«3narensctBo «IIpocBemenue»

» Xumus, 9 knacc/ Pynsuruc I'.E., ®enpaman @.I'., AknmoHepHoe o0IecTBO
«3narenbctBO «IIpocBemieHue

METOANYECKHUE MATEPHAJIBI 1JISA YUUTEJIA
Xumus. Ypoku B 9 kiacce : mocobue ansa yuurens / H. H. I'apa. — 2-e uzg.,
nepepadb. — M. : IIpocsemnienue, 2015. — 128 c.
Xumus. Ypoku B 8 kiacce : mocooue nis yuurens / H. H. T'apa. — 2-e uzn.,
nepepad. — M. : IIpocsemenue, 2015. — 128 c.
Pabouas tetpanp mo xumuu. 8 kiacc. YVY/I K yuebnuky Pymsutuca u np. -
Kopomenko A.C., Kynmosa A.B.
KoHTposibHbIE U TpOBEpOYHbIE pabOTHl MO XWMUU. & kiacc. K yueOHuKy
Pymsutuca I'.E. - [llunapesa ['.A., /laBpinoukuna C.B.
COopHuK 3a7a4y U ynpaxkHeHui nmo xumuu. 8-9 kmaccel. K yueonukam - I'.E.
Pynzutuca, ®@.I'. ®enpamana., Ps6os M.A.
Pabouas tetpanp mo xumuu. 9 xnacc. YV/I K yuebnuky Pymsutuca u ap. -
Kopomenko A.C., Kynosa A.B.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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