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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OCHOBE (henepaabHON paboueii mMporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMK TpPEernoJaBaHus ydyeOHOTo mnpeameTa «XuUMHUS» B
oOpasoBaTeabHbIX opraHusamnusax Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENAX, OOIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUSA OOYYAIOUIUXCS CPEIACTBAMHU y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJiep>KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYpUPOBAHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO  Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaHUN K
pe3yJibTataM 00y4YeHUs] XUMUU Ha YPOBHE 11€JIEN M3yUueHuUsl peaMeTa i OCHOBHBIX
BHUJIOB Y4COHO-ITO3HABATEIILHOM JCATECIILHOCTH OOYyYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATBHOM E€IUHCTBE MHPA, BAXKHYIO
pOJIb UTPAtOT (POPMHUPYEMbIC XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUS.

N3yuenue xumun:

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

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOM  y4eOHOM  JesATENbHOCTH,
HKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroumxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
-HAYYHBIM 3HAaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMuecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUM MW HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX ITOHATUI
OPraHUYECKON XUMUH.

CrpykTypa coaepkKaHus MpOrpaMMbl IO XMMHUU CPOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOTr0 noaxoaa K €€ m3ydeHuro. Conep:kaHue CKIaJbIBA€TCS U3 CHCTEMBI
INOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OOe 53THU CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbl 10 MPUHIIHILY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUECKHUX IMPEICTaBICHUI
Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOI'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOH CBS3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBoOpax.

Teopernyeckne 3HAHUS PpPacCMATPUBAIOTCS HA OCHOBE JMIIMPHYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MIOCIEAOBATENBHO OT OJIHOTO
YPOBHS K IPYTOMY, BBINIOJIHASA (PYHKIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOEHHUS U BO3MOXKHOCTEN MPAKTUYECKOrO MPUMEHEHHS U MOJIyYEHUS] U3YYaeMbIX
BEIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yueHne XMMHUU MPOUCXOIUT C MPUBJICUYCHHEM 3HAHUNU W3
paHee M3y4YEeHHBIX YUYEOHBIX mpeamMeToB: «Okpyskawomuii Mupy, «buonorus. 5—7
KJIaCCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3ydyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4eOHOT0 MpeaAMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIEHNIT MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKHU, B MPUOOLICHUH K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YYEHUU BELIECTB M XUMHUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0€3011acHOro OOpaleHMsI C BEIECTBAMH B [IOBCETHEBHOW KU3HU.

[Tpu u3yuyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs BaXKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaMOCTOSITEIBHOMY IPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yclloBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QyHKIUOHATILHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY>KaIOIlIET0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyUYEHHBIE MPH HU3YUYEHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYI0BOU
JeSITEIbHOCTH;

— (QopmupoBaHue y o0Oyyarolmuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJ1eco00pa3HOro TOBEICHUSI B OBITY W TPYJIOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKArOIIeH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHBAllMUM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIs U HANPABICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XMMUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrabisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COJAEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUM B KM3HU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE 3JEeMEHThl. CHUMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocTbie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas popmysa. BareHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHUTENbHAs aTOMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIIpHas Macca. MaccoBast 10J11 XMMUYECKOTO JIEMEHTA B COCIUHEHUU.

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

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKasi peakuusi U €€ MPU3HAKY.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMUYECKUX pPEeaKUil (COeTUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOM, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 000pYAOBaHUEM, U3YUCHUE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJJaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
METHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMOJISUCTBHE kele3a ¢ pacTBopoM coiu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIUA, XpoMaTorpadusi, MpoBEACHNUE OYNCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  OMNHCAHWE  PEe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKYII
(I1IapOCTEePKHEBBIX ).

Ba:xkHeilue npeacTaBuTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — aneMeHT U mpocroe
BemiecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (uU3HUecKue M XUMHUYECKUe
cBoiictBa (peakuuu TopeHusi). Oxcuabl. [Ipumenenue xuciopoaa. CrocoObl
NOJIyYeHHUs] KuUclopoda B JabopaToOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — aIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peaKkiuu. TOIIMBO: yrojib U METaH. 3arps3HEHue
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1s1 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpupo/ie U B XKU3HU 4esioBeKa. KpyroBopoT Boabl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

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

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOPOAa B BO3AYyX€, MOJTYyUYEHHUE,
coOvMpaHue, pacrmo3HaBaHWE W W3YyYCHHE CBOWCTB KHCIIOpOJa, HAOIIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KUCJIOPOAOM M YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMy OKCHJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pAClO3HABaHHE M W3y4YEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUJICOMATEPUATIOB), HAOIIOACHIE 00PA3I[0B BEMICCTB KOJIMYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCICTBUE BOJIbI C MeETa/UlaMH (HAaTpUeM H
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
00pa3IioB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MECHCHHUSI
OKpacCKHU UHJIUKATOPOB B PACTBOPAX KUCIOT U LIENOYEH, U3YUEHNE B3aUMOJECHCTBUS



okcunia meau (II) ¢ pacTtBOpoM cepHOM KUCIOTHI, KHUCJIOT C METallJIaMHU, pPEeaKIui
HEWUTpaIu3aluy, NOJyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

HHepuoauueckud 3axkoH u Ilepuoguyeckass cucreMa XUMHYECKHUX
aemMenToB JI. WM. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBfA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIC Ta3bl). JIEMEHThI, KOTOpPhIE 00pa3ytoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
U. MenaeneeBa. Koporkonepuoanas u JiuMHHonepuoanas ¢popmel [lepuoauueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuoasl u rpynmsl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIHI DIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aToMOB HepBbIX 20 XUMHUYECKHMX  BJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepuCTUKAa XUMHUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyMNIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMHUYECKUX
JJIEMEHTOB Ul pa3BuUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (MoJisipHass M HEMOJSIpHas) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBSA3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBJIEHN. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
IUAPOKCUIA LHMHKA C pAacCTBOPAMHM KHCJIOT M IIEJIOYEH, NMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLINX — MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnuie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISICTCSl 4Yepe3 HCIONb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHSI: HAYyYHBIN (akT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TePUOIUIHOCTh, HAOIOIEHHE,
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, (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

[Tepnognueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIeMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX 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.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYEeCKHUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerIoBomy Hddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUS XMMUYECKUX AJIEMEHTOB, IO 00OpaTUMOCTH, MO
Y4acTHUIO KaTaiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHe 0 XUMHUYECKOM paBHOBecuU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTEIPHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKIUU. CocraBiieHME  ypaBHEHUU
OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBsi3U. CTeneHp Aguccounanuy. CHUIbHbBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 3NEKTPOIUTUUECKOM THUCCOUNALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(XJopuaa HaTpus), UCCIENOBAaHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKOW PEAKIIUU OT
BO3JICMCTBHSl  PaA3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOIHOCTH
PacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOLINX
NPU3HAKKM TNPOTEKAHHMS] peakuuid HMOHHOro ooOmeHa (oOpa3oBaHuE OcCalka,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEHUe, pPEeaKIuu pas3lIoKeHUs,
COCUHEHMsI), pAaclO3HaBAaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanbl U MX coeiMHEeHUS

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUeCcKrue CBOMCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3auMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XAMHUYECKME CBOMCTBA, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJioBeKa. BaskHelme X10puabl U UX HAX0XKIEHUE B
IPUPOJE.

Oo6mas xapaktepuctuka s1emMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUEe CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTPOCHUE, (PUBUUYECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JIeKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a Mody4yeHusi cepHod Kuciotbl. [IpuMeHeHue cepHoOU
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJab(haT-HuOH.
Haxoxnenue ceppl M €€ COeNMHEHUMM B IpuUpoje. XUMHUYECKOE 3arps3HEHUE
OKpPYXAaloIllel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/lyXa U BOJOEMOB), CITOCOOBI €r0 MPEI0TBPAILCHHUS.



OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCICHHMs. A30T, pacOpOCTPaHEHHE B MPUPOJIE,
bu3nYecKue U XUMHIeCKUe CBoicTBa. KpyroBopot azora B nmpupoje. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKUE CBOMCTBA, MOJydeHue U npuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOoJydYeHHe, (QU3MYCCKHUE U XHUMHYCCKUE
cBOiicTBa (0OmME Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyecknue U xumuieckue cporictBa. Okcua docdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJyUYCHUE.
Hcnonb3oBanue hochaTtoB B KauecTBE MUHEPATIBHBIX yI00PEHUI.

O6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTETICHU OKUCIICHUS. Y TJIIEPO/I, AJNIOTPOITHbIE MOIU(PUKAIUHY,
pacrpocTpaHeHue B npupoje, Gu3n4eckue U XUMHUYECKUE CBOMCTBA. ACOpOIus.
Kpyrosopotr yriepona B mnpupone. Oxcunbl yriepoaa, ux (uU3MYECKUe u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, TMOJyYEHUE U
pUMEHEHUe. DKOJIOTHYEeCKUe MpoOIeMbl, CBs3aHHbIe ¢ okcuoMm yriepoaa (IV),
TUI0TE3a TJ00aJBbHOTO MOTEIJICHUsI KJMMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KUCJIOTa U €€ COoJiu, UX (PU3MUeCKHe W XMMHUYECKHE CBOICTBA, MOJYUYEHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKHA YIJIEBOJOPOAOB (yrojb, NPUPOAHBIA Ta3, HEPTh),
MPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojgax — U ux
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUX W
HEOPTaHUYECKUX COSTUHCHUM.

KpemHnmii, ero ¢usnueckue W XHMHYECCKHE CBOHCTBA, TOJYYCHHEC W
npumeHenue. CoenuHeHus KpeMHus B nmpupojie. Oo1ure npencraBieHus 00 OKCue
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
MPOMBINIJICHHOCTH. Ba)kHeHIne CTpOUTENIbHBIE MaTepHUallbl: KepaMHuKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAIIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3I0B HEOPTAaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBE/ICHUE KAY€CTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOJECHUE MPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpa)xkaromme (PU3MUecKHe U XUMHYECKHE CBONCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 0OYTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Y4EHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb(aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
MPOTEKaHUs, O3HAKOMJICHHUE ¢ (PU3MYECKUMU CBOWCTBaMHU a30Ta, ¢ocdhopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpUAJIOB), 00pa3liaMH a30THBIX
u pocopHbIX yAOOpEeHUH, MOIyyeHHe, coOupaHue, paclio3HaBaHUE U H3yUYEHUE
CBOICTB aMMMaKa, IMPOBEACHHE KAYECTBEHHBIX pPEAKUUM HAa HOH aMMOHHUS U
dochaT-MOH W H3yYEHHE MNPU3HAKOB HMX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHON a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPUAIIOB), HM3Yy4YEHHE MOJEIEH KpPUCTAUIMYECKUX pEMETOK anmasa,
rpadura, QymiepeHa, O3HAKOMIICHHE C MPOIECCOM aJICOPOIMU PacTBOPEHHBIX
BEILIECTB AKTHUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTHBOras3a, IOIY4YEHUE,
coOupaHue, pacrio3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE MPU3HAKOB HX
IIPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIMUEH CUIMKATHONM NIPOMBIIUICHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe «BakHeWlne HeMeTaulbl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepumommueckon cucreme xumuyeckux snemeHroB [, .
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTaiuioB. MeTtamnuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
ciocoObl mosydeHus MeTtaioB. [loHATHE O KOpPpO3MM METalIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBI HaTpusi W Kanus. lIprMeHeHue IIeNOYHbIX METAUIOB M HUX
COEJIMHEHUM.

[Ilenouno3emenpHblE META/UIBl MAarHMd W KaJdbLUH: TOJOXKEHUE B
Ilepnoguueckon cucreMe xumnuueckux aseMeHToB [[. 1. MeHnneneeBa, ctpoeHue ux
aTOMOB, HaXOXJAEHUE B pupoje. Pu3nuecKre U XUMHUYECKHE CBOKWCTBA MarHus U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AsnoMuHUN: TIosioxkeHue B [lepuoandeckoi cucreMe XuMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxaeHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
AJIFOMUHUSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
M. MennaeneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupoac. Pu3MUYEcKue M
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI U con xkenesa (11) u xemnesa
(III), ux coctaB, CBOWCTBA U MOJTYYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHHUS XKeJe3a B KUCIOPOAE
(BO3BMOXKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIuii Ha MOHBI: MarHUs, KaJablIHs, A TIOMUHUS, ITUHKA, xKemne3a (1)
u xenesa (III), menu (II), HaOmromeHUEe W omHMcaHHE IPOIECCOB OKpAIIMBAHUS
MJJaMEHH WOHAaMU HATpus, Kalus M Kalblus (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCClIeI0BaHUE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnewnmme
METAJUIbI U UX COCTUHCHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuanbsl B INOBCEIHEBHOM >KM3HM 4YeloBeKa. beszomacHoe
WCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0ImyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Ponb xumMuu B penieHun SK0JIOrH4eCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

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

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONB30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHATUHN, TAK U MOHATUM, SIBJISIIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHNE, W3MEPEHHE, MOJIeTb, SBICHHUE, ITaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIHI.

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

buonorusi: ¢orocunres, npixanwe, Ouocdepa, IKOCHCTEMA, MUHEPAIbHbBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

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



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT IIpolieccam
CaMOMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYArOIINXCA.

JIMYHOCTHBIE  pE3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJCTBOBAaTbCA CUCTEMOM IIO3UTHBHBIX LICHHOCTHBIX OPHEHTALUM W
pacILIMpEeHne OIIbITa ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpHMOTHYECKOr0 BOCIIMTAHUSA

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HACIEOUIO, TOHUMAHHS 3HAYCHUS XUMHYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popManuei o
IIEPENOBbIX JOCTHIKEHUAX U OTKPBITHUAX MHUPOBOM M OTEYECTBEHHOM XWMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpamaaHCKOro BOCIIUTAHUSA:

NPEACTABICHUS O COLMAJIBHBIX HOpPMax M NpaBWIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUHU YYEOHBIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUNU XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIIH B MPOIIECCEe 3TOM YUeOHOM eI TeIbHOCTH, TOTOBHOCTH OLICHHUBATH
CBOE MOBEAECHUE M TOCTYNKH CBOMX TOBAPHUILEH C IMO3ULIUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUSI TIOCIIEICTBUM MTOCTYTIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKUM U COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMAaHUsI CYIIHOCTH HAYyYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOIJHOM CPEJIOW, O POJIM XUMHUHU B IO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIyYEHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4YEOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPON, JOCTYMHBIMA TEXHUYECKHUMH CPEJCTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYECHHMIO M TIO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHSI OOyuYeHUsS B
JIaIbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHUsI),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TIpU  OOpalleHuud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUUYECKOMY M3yUeHHUIO TIpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKEHHE K TPYY U pe3yiabTaTaM TPYI0BOU AEATEILHOCTH, B TOM UKCIIC HA OCHOBE
NPUMEHEHUSI  TMPEAMETHBIX  3HAaHMM 1O  XMMHH, OCO3HaHHBIA  BBIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHON Mpo(]ecCHoHaTBLHON NeITSIIBHOCTH W Pa3BUTHS HEOOXOIUMBIX YMCHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOJPECCHOHATLHOM Cpejie;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOIOICHUS
npaBuUJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSITH 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEH PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTEeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHUS 00IIIEHAYYHBIE TIOHSTHS (3aKOH, TEOPHUS, TPUHITHII,
runore3a, ¢akT, CHUCTEMa, TPOIecC, OHKCICPUMEHT U JpPYyroe.), KOTOphIe
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU



HAy4YHOW KapTHUHE MHUPA, U YHUBEpCaJbHbIC yYUeOHbIE NEHCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPHIE 0O€CIeunBarOT (GopMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

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 SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIYKTHUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTHN),
JienaTh BBIBOJIBI M 3aKITIOUCHUS

YMEHHE TMPUMEHSATH B TpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XMMHYecKas GopMmylia W YpaBHEHHE
XUMHYECKON PEeaklMy — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aJ1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieioBare/ibCKHue AeiCTBUS:

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pPe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yjibTaTaM MPOBEAEHHOTO OIbITA, 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-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHUE OIbITa B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO HUCIIOJIb30BAHUS PA3JIMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamy,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

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

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEJIOKEHHON 3a1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOThI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, y4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHuss, 0OMEH MHEHHMSIMH, «MO3TOBbIC IITYpMbD», KOOPAUHALINSA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3ppeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/la4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JCHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 HM3yuaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOIO PE3YJIbTaTa 3asBJICHHOM LW, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHHUIO 0053aTE€IBHOTO
COJEp>KaHusl, YCTaHOBJIEHHOTO MHaHHOW QeaepanbHON paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO 3HAaHWS, €ro HHTEpIpETalny,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTHUI: aToM, MOJEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTAa B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM A (EKT peakiuu,
SAJIpO aToMa, JIEKTPOHHBIN CI0 aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(mporieHTHAs! KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSIThH ITU TIOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

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

e ONpENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  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. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajpo;

e ONUCHIBATH W XapakTepus3oBaTh TabmuuHyr ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdouHas noarpymnmna (b-rpynmna)», mansie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckux siementoB J[. M.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUUYECKUE 3JIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEILIECTB, M0 TETIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX 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 XHMHYECKOro »3JIeMEHTa Mo (opmysie COeIUHEHMUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOM NEATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3YUYEHHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX pEeaKIui, EeCTECTBEHHO-HAYyYHbIE METOJIbI
Mo3HaHWs — HaAOMIOJeHNEe, M3MEpPEeHHe, MOJICIHMPOBAHUE, JKCIICPHUMEHT
(peanbHBIN U MBICIEHHBIN);

CJIEIOBATH MPABUJIaM MOJIb30BAHUS XUMHUECKOU MOCYA0N U JIA00PaTOPHBIM
o0opyJOoBaHMEM, a TaKXKe TmpaBuiaM oOOpalleHHus C BeElIeCTBaMU B
COOTBETCTBHUM C HMHCTPYKIMSMH TIO BBINOJTHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U TPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB IENOYCH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHONPTAICUH, METUIOPAHK

U IpyTHE).

K xoHIiy 00ydeHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMECHUIN:

pPacCKpbIBaThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlns, XUMUYECKasi CBsI3b, TEIUIOBOM 3(deKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTajuInyecKas ), KpucTaInyeckas peeéTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEeaKUuu, MPEAEIbHO JOMYyCTUMasi 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 ¥ YPABHEHUI XUMHUYECKUX PEAKIIHIL;

ONPENIENATh BAJIGHTHOCTD U CTENIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHYECKOU dopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyto (popmy Ilepuoamdeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pazinyuath TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTEPUCTHKAMU CTPOEHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB AJIEMEHTOB M UX COEIMHEHUH B Mpejenax MajblX NEPUOJIOB U
TJIaBHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

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

XapaKTepu30BaTh (OMHUCHIBATH) OOMME W CHEeNUPUISCKHEe XUMHUYECKUE
CBOMCTBAa TIPOCTBIX U CJOXHBIX BEIIECTB, MOJTBEPXKIAs OMNHUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJISIPHYIO MAacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo JJIeMeHTa 1o ¢GopMmyJsie COCIUHEHUS,
MacCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

COOJTI0IaTh TIPABHUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYI0M 1 Ta00paTOPHBIM
obopy/loBaHMEM, a TakKXe TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBMM C HHCTPYKIUSMHU TIO BBIIOJHEHHUIO J1A0OPaTOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJYYCHHUIO U COOMPAHHUIO Ta3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATh OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMK MBICIIUTEIILHOU JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3Y4YEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

HaumenoBanmue KounyecTBO 4acoB
Ne duekTpoHHbIe (LM (poBbHIE) 00pa3oBaTeIbHbIE
pa3jiejioB U TeM Konrpouabnsie = IIpakTuuyeckue
n/n Bceero pecypcbl
NMPOrpamMMbl padoTsI padoTbI
Paznen 1. [lepBoHavyanbHble XUMHYECKHE IOHATHS
bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
HOC Mos mkona https://myschool.edu.ru
XuMudeckas ”HpOpMaIMoHHas ceTh: Hayka,
oOpa3oBaHue, TEXHOJIOTUH http://www.chemnet.ru ["a3zeTta
«XuUMUSA» U CaUT 11 yYnuTens «S1 uy Ha ypoK XUMHW»
http://him.1september.ru Equnas xomnexmus LIOP:
XuMusi — BaKHast
[IpenmerHas koymekuusa «Xumus» http://school-
001acTh ] _ )
collection.edu.ru/collection/chemistry EcTecTBeHHO-
€CTECTBO3HAHUSA U
1.1 . 5 2 Hay4HbIE SKCIIEPUMEHTHI: XUMHUs. Komtekuus
MPaKTUYECKON .
Poccuiickoro o61ieo6pa3zoBaTeabHOro nopraia
NeSATeTLHOCTH hito// Ihimik ru B .
p://www alhimik.ru Bcepoccuiickas onummnuana
YyeJIoBeKa P |
MKOJIbHUKOB TI0 XUMHUH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU:
ANEKTPOHHBIN YYEOHUK
http://www.edu.var.ru/russian/projects/predmets/chemistry
JlucTaHIIMOHHBIE SBPUCTUYECKUE OJTMMITUAIBI TTO
XuMuH http://www eidos.ru/olymp/chemistry
bubmuoreka IIOK https://m.edsoo.ru/7f41837¢
HOC Mos mkomna https://myschool.edu.ru
BemecTtBa u
1.2 15 1 Xumnueckas nH(popmarmonHas cets: Hayka,

XUMHUYCCKUEC PCAKITNHN

o0Opa3oBaHue, TEXHOJIOTHH http://www.chemnet.ru ["a3erta

«XuUMUSA» U CaUT 11 yunuTens «5 uay Ha ypoK XUMHM



https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/

Hroro no pazneny
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http://him.1september.ru Equnas komnexkmus LIOP:

[IpenmetHas koymekusa « XumMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbIE SKCIIEPUMEHTBI: Xumusi. Kosnekius
Poccuiickoro o6mieo0pa3zoBareapHOTO TOpTaja

http://www alhimik.ru Bcepoccuiickast onumnuana
IIKOJIBHUKOB 10 XUMHUH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMUH:

ANEKTPOHHBIN YUYEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

I[I/ICTaHHI/IOHHBIe OBPUCTUYCCKUC OJIMMITHAABI 110
xumuH http://www eidos.ru/olymp/chemistry

Paznen 2. Baxxneiimme npesc

Bosnyx. Kucnopon.

2.1
[TonsiTHe 06 oxcHIax

TABUTECJ/IN HEOPraHUY€CKUX BELIECCTB

bubmuoreka IIOK https://m.edsoo.ru/7f41837¢
OC Mos mkona https://myschool.edu.ru
Xumunyeckas nHGopMaImoHHas ceTh: Hayka,

o0Opa3oBaHue, TEXHOJIOTHH http://www.chemnet.ru ["azeTta

«XUMUSA» U CaUT 11 yUnTeNs «5 nay Ha ypoK XUMHW»
http://him.1september.ru Equnas xommekius LIOP:

[IpenmerHas komtekuusa «XuMush» http://school-
collection.edu.ru/collection/chemistry EcTtecTBeHHO-
Hay4HbIE SKCIIEPUMEHTHI: XUMHUs. Komtekuus
Poccuiickoro o01ieo6pa3zoBaTeIbHOTO MopTaia

http://www alhimik.ru Bcepoccuiickast onummnuana
IIKOJIBHUKOB 10 XUMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH:

INEKTPOHHBINA YUYEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry



http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry

I[I/ICTaHI_II/IOHHBIG 9BPUCTHYCCKUC OJIMMIIUA/ILI 10
XUMUU http://www eidos.ru/olymp/chemistry

2.2

Bonopona.Ilonstue o
KHCJIOTaX U COJISIX

bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
HOC Mos mxomna https://myschool.edu.ru

XuMmudeckas ”HpopMaIMoHHas ceTh: Hayka,
o0Opa3oBaHMe, TEXHOIOTHH http://www.chemnet.ru ["azera

«XUMUS» ¥ CAUT IJIs yauTens «5 uay Ha ypoK XUMHK)
http://him.1september.ru Equnas komnexkmus LIOP:

IIpenmernas komnekius « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

Hay4HbIC SKCTIEpUMEHTHI: Xumus. Komiekius
Poccuiickoro o0mieo0pa3oBaTenbsHOTO MopTaa
http://www alhimik.ru Bcepoccuiickast onmumimnana
IIKOJILHUKOB 110 XUMUH
http://www.chemistry.ssu.samara.ru OCHOBBI XHMHH:
ANEKTPOHHBINA YUYEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

I[I/ICTaHIII/IOHHI)IC OBPUCTUYCCKUEC OJIMMITHAABI 110
xuMuH http://www eidos.ru/olymp/chemistry
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Bopa. PactBopsl.
ITousarue o6
OCHOBAHMAX

bu6mmoteka IIOK https://m.edsoo.ru/7f41837¢
HOC Mos mikona https://myschool.edu.ru

Xumunyeckast ”HpopMalmoHHas ceTh: Hayka,
o0Opa3oBaHue, TEXHOJIOTHH http://www.chemnet.ru ["azeTta

«XUMUSA» U CaUT 11 yUnuTeNs «5 uy Ha ypoK XUMHM»
http://him.1september.ru Equnas xomnexius L{OP:

[IpenmerHas koymekuusa «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-
Hay4HbI€ SKCIEpUMEHTHI: xumMus. Komnekuus

Poccuiickoro o6mieo0pazoBaTeasHOTO TOpTaia



http://www/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry

http://www alhimik.ru Bcepoccuiickast onummuana
IIKOJILHUKOB 110 XUMHH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH:
AJICKTPOHHBINA YUEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlMCcTaHIIMOHHBIE HBPUCTUYECKUE OJTUMITHA/IbI 110
XUMUU http://www eidos.ru/olymp/chemistry
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OCHOBHBIE KJIaCCHI
HEOPTaHUYECKUX
COCIMHEHN N

11

bu6nuoteka LIOK https://m.edsoo.ru/7f41837¢
IHOC Mos mkoma https://myschool.edu.ru

XuMudeckas ”HpOpMaIMoHHas ceTh: Hayka,
o0OpasoBaHMe, TEXHOJIOTHH http://www.chemnet.ru ["a3eTta
«XuUMUSA» U CalT A yuuTens «5 uay Ha ypoK XUMHUK
http://him.1september.ru Equnas komnexmus LIOP:

IIpenmernas komnekius « XuMus» http://school-
collection.edu.ru/collection/chemistry EcTecTBeHHO-

HAYYHBIE SKCIIEPUMEHTBL: Xumusi. Kosmeknus
Poccuiickoro o6mieo0pazoBaTenbsHOTO TopTaia
http://www alhimik.ru Bcepoccuiickas onmmminaa
IIKOJILHUKOB 110 XUMUH
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH:
ANEKTPOHHBINA YUEOHHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

I[I/ICTaHIII/IOHHI)IC OBPUCTUYCCKUEC OJIMMITHAABI 110
xuMuH http://www eidos.ru/olymp/chemistry

Hroro no pazneny

30

Pazpnen 3. Ilepnoanueckuii 3axkoH u Ilepuoguyeckas cucrema xumnideckux 3jaeMeHToB /. U. MenneneeBa. CTpoeHne aToMoB.

Xumuueckasi cBsizb. OKHCIUTENbHO-BOCCTAHOBHTEIbHBIE peaKuuu

3.1

ITepuoanueckuit
3aKOH U

7

but6mmoreka [IOK https://m.edsoo.ru/7f41837¢
HOC Mos mikona https://myschool.edu.ru



http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/

[Iepuognueckas
CHUCTEMa XUMUYECKUX
snemenTtoB . U.
Meuneneesa.
Ctpoenue aToma

Xumnueckas nHpopmarmonHas cets: Hayka,

o0OpasoBaHue, TEXHOJIOTHH http://www.chemnet.ru ["azera
«XuUMUA» U CaUT 1 yuuTens «5 uy Ha ypoK XUMHUN)
http://him.1september.ru Equnas komnexmus LIOP:

[IpenmetHas KoyeKkusa « XumMus» http://school-
collection.edu.ru/collection/chemistry EctecTBeHHO-

Hay4HbI€ IKCTIEpUMEHTHI: Xxumus. Komiekius
Poccuiickoro o0mieo0pa3oBaTeapHOTo moprana
http://www alhimik.ru Bcepoccuiickast onuminana
IIKOJILHUKOB 110 XUMUH
http://www.chemistry.ssu.samara.ru OCHOBBI XHMHH:
ANEKTPOHHBINA YUYEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlMCTaHIIMOHHBIE SBPUCTUYECKHE OJMMITHAIBI T10
xuMuH http://www eidos.ru/olymp/chemistry

3.2

XuMHYecKas CBS3b.
OKHUCIUTENLHO-
BOCCTAHOBHUTEIILHBIC
peakuuu

bubmuoreka I{OK https://m.edsoo.ru/7f41837¢
HOC Mos mikona https://myschool.edu.ru

Xumunyeckast ”HpopMalmoHHas ceth: Hayka,
o0Opa3oBaHue, TEXHOJIOTHH http://www.chemnet.ru ["azeTta

«XUMHUA» U CAUT U1 YUUTENS «S U1y Ha yPOK XUMUKD)
http://him.1september.ru Equnas konnexmus 1L1OP:

[Ipenmernas koymeknusa «Xumus» http://school-
collection.edu.ru/collection/chemistry EcTtecTBeHHO-

Hay4HbIC IKCTIEPUMEHTHI: XuMus. Komnekius
Poccuiickoro o6meo0pazoBaTeabsHOTO TOpTaia
http://www alhimik.ru Bcepoccutickas onmummnuana
IIKOJILHUKOB 110 XUMUH
http://www.chemistry.ssu.samara.ru OCHOBBI XHMHH:
ANEKTPOHHBIN yUeOHHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://m.edsoo.ru/7f41837c
https://myschool.edu.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry

I[I/ICTaHI_II/IOHHBIC 9BPUCTHYCCKUC OJIMMIIUA/ILI 10
XUMUU http://www eidos.ru/olymp/chemistry

Hroro no pazneny 15 bubmmoteka LIOK https://m.edsoo.ru/7f41837¢
PesepBHoe Bpems 3 bu6mmoteka LIOK https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO 68

YACOB 110 ITPOTPAMME



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

9 KUIIACC

Ne
n/n

HauMenoBanue
pa3aesioB U TeM
NPOrpamMMbl

KoanuecTBo 4acoB

Bcero

Konrpoububle IIpakTHyeckue
padoThI padoThI

JuaekTpoHHbIe (HU(POBHIE) 00pa3oBaTebHbIE
pecypcsbl

Pa3jen 1. BemecTBo 1 XUMHYeCKHE peaki|

1.1

IToBTOpEHUE U
yriIyOJIeHHE 3HAaHUN
OCHOBHBIX Pa3/IeJIoB
Kypca 8 Kkiacca

HHu

LHOC Mos mkomna https://myschool.edu.ru
bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
Xumnueckas nHGopmarmonHas ceth: Hayka,

00pa3zoBaHHe, TEXHOJIOTHH http://www.chemnet.ru

lNazera «Xumus» U cat 1is yunrens «5 uay Ha
YpPOK XuMuM» http://him.1september.ru Equnas

kosutekuus L{OP: [Ipeamernas komtekius « XuMus»
http://school-collection.edu.ru/collection/chemistry

EcrecTBEeHHO-HAayUYHBIE SKCIIEPUMEHTBI: XUMMUSL.
Konneknust Poccuiickoro o0mieo0pa3oBaTenbHOTO
nopTana http:/www alhimik.ru Bcepoccuiickas
OJIUMIINANA IIKOJBHUKOB IO XUMUHN
http://www.chemistry.ssu.samara.ru OCHOBBEI XUMHUU:
AIIEKTPOHHBIN YU4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

I[I/ICT&HHI/IOHHI)IG OBPHUCTUYCCKUC OJIUMITUAABI T1O
xuMuH http://www eidos.ru/olymp/chemistry

1.2

OcHOBHEIE
3aKOHOMEPHOCTH
XUMHYECKUX PEaKIui

LHOC Mos mikona https://myschool.edu.ru
bu6mmoreka IIOK https:/m.edsoo.ru/7f41837¢
XuMmunyeckas ”HpopMalmonHas cetb: Hayka,

00pa3zoBaHue, TEXHOJIOTHH http://www.chemnet.ru
lNazera «Xumus» u cat mid yuurens «5 uay Ha
YPOK XuMuM» http://him.1september.ru Enunas



https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
http://him.1september.ru/

kosutekuus L{OP: [Ipeamernas komiekius « XuMus»
http://school-collection.edu.ru/collection/chemistry

EcTecTBeHHO-HayUHBIE SKCIIEPUMEHTBI: XUMHUSI.
Konnexkuust Poccuiickoro o6meodpa3zoBaTeIbHOTO
noptana http:/www alhimik.ru Bcepoccuiickas
OJMMIINAAA IIKOJBHUKOB [0 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU:
AJICKTPOHHBIN y4eOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JlvcTaHIIMOHHBIE 9BPUCTUYECKHUE OJTMMITHAIBI TI0
xumuH http://www eidos.ru/olymp/chemistry

DNEeKTPONIUTHYECKAs
13 JUCCOIUAITHSI.
' XUMUYECKHE peaklluy B

pacTBopax

Hroro no pazneny

18

LHOC Mos mikona https://myschool.edu.ru
bubmmoreka L{OK https://m.edsoo.ru/7f41837¢
Xumnueckas nHpopmarmonHas cets: Hayka,

00pa3zoBaHme, TEXHOJIOTHH http://www.chemnet.ru

lMazera «Xumus» u cailt s yuurens «5 uay Ha

YPOK XuMuM» http://him.1september.ru Enunas
koutekuus LJOP: IIpenmernas komnexkuns «Xumush»
http://school-collection.edu.ru/collection/chemistry
EcTecTBEHHO-Hay4YHBIE SKCIIEPUMEHTBI: XUMHUSL.
Komnexmus Poccuiickoro o61ieo6pazoBaTeabHOro

noptana http:/www alhimik.ru Beepoccuiickas
OJIMMITHAJIA MIKOJILHUKOB 10 XUMHHU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIMOHHBIE SBPUCTUYECKUE OJTUMITUAIBI 110

xuMuu http://www eidos.ru/olymp/chemistry



http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/

Pa3zgen 2. HemeTasIbl M HX COCTUHEHU ST

OOm1ast xapaKTEpUCTHKA
91 XMMHUYECKHX 3JICMEHTOB 4
' VIIA-rpymisL.

T"anorens!

HOC Mos mkomna https://myschool.edu.ru
bubnmoreka [{OK https://m.edsoo.ru/7f41837¢
XuMmudeckas ”HpopMaIMoHHas ceTh: Hayka,

o0Opa3oBaHue, TEXHOJIOTUH http://www.chemnet.ru
INazera «Xumus» U caut 1 yuurens «51 uay Ha
YPOK XUMHM» http://him.1september.ru Enqunas
kosekus LIOP: IIpeameTrHas komieKuus « XuMHusi»
http://school-collection.edu.ru/collection/chemistry

EcrecTBEeHHO-HAayUYHBIE SKCIIEPUMEHTBI: XUMMUSL.
Komnexnus Poccuiickoro o0mieo0pa3oBaTebHOTO
nopraia http:/www alhimik.ru Beepoccuiickas
OJIMMITIMAJIA IIKOJLHUKOB [0 XUMHU
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU:
AIIEKTPOHHBIN YU4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIMOHHBIE DBPUCTUYECKHE OJTMMITUABI 110

xuMuH http://www eidos.ru/olymp/chemistry

OO6mras xapakTepucTruka
XAMHYECKHX DJIEMEHTOB
2.2 . 6
VIA-rpynmsl. Cepa u eé

COCIUHECHUA

HOC Mos mxomna https://myschool.edu.ru
bubmuoteka [{OK https://m.edsoo.ru/7f41837¢
Xumuyeckas ”HGopMaImoHHas ceTh: Hayka,

o0Opa3oBaHue, TEXHOJIOTUH http://www.chemnet.ru
lNazera «Xumust» u caut mid yuurens «f uay Ha

YPOK XuMuu» http://him.1september.ru Ennnas
kosekusa LIOP: ITpeameTHast komnekuus « XuMHs»
http://school-collection.edu.ru/collection/chemistry
EcTecTBeHHO-HayuUHbIE SKCIIEPUMEHTBI: XUMHUS.
Komnexnus Poccuiickoro o61ieo6pazoBaTeabHOro

nopraina http:/www alhimik.ru Beepoccuiickas
OJIMMIINaa IIKOJBHUKOB I10 XUMHUHN



https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www/

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU:

AIEKTPOHHBIN yIeOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

I[I/ICTaHLII/IOHHBIe OBPHUCTUYCCKUC OJIUMMITUAIBI 11O
xumuH http://www eidos.ru/olymp/chemistry

23

OOm1ast xapaKTEpUCTHKA
XMMHUYECKHX 3JICMEHTOB
VA-rpynmnsl. A30T,
dochop n ux
COETMHEHUS

HOC Mos mkomna https://myschool.edu.ru
bubnmoreka [{OK https://m.edsoo.ru/7f41837¢
Xumudeckas ”HpopMaIMoHHas ceTh: Hayka,

00pa3zoBaHue, TEXHOJIOTUH http://www.chemnet.ru

lNazera «Xumus» U cat 1 yunrens «5 uay Ha
YPOK XuMuM» http://him.1september.ru Enunas
kosiekiusa LIOP: IIpeameTrHast komeKkuus « XuMHusi»
http://school-collection.edu.ru/collection/chemistry

EcrecTBEeHHO-HAayUYHBIE SKCIIEPUMEHTBI: XUMMUSL.
Konnexuust Poccuiickoro o0mieo0pa3oBaTenbHOTO
nopraia http:/www alhimik.ru Beepoccuiickas
OJIMMITHA/Ia IIKOJIBHUKOB IO XUMUH
http://www.chemistry.ssu.samara.ru OCHOBBEI XUMHUU:
AIIEKTPOHHBIN YU4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIMOHHBIE DBPUCTUYECKHE OJTMMITUABI 110

xuMuH http://www eidos.ru/olymp/chemistry

2.4

OO1m1ast xapaKTepUCTHKA
XUMUYECKUX HJIEMEHTOB
IVA-rpynnel. Yraepon u
KPEMHHI U UX
COCIMHEHMS

HOC Mos mkomna https://myschool.edu.ru
bu6mmoreka IIOK https:/m.edsoo.ru/7f41837¢
Xumudeckas ”HopMaIMoHHas ceTh: Hayka,

o0Opa3oBaHue, TEXHOJIOTHH http://www.chemnet.ru
lNazera «Xumus» u cat miid yuurens «5 uay Ha

YPOK XuMum» http://him.1september.ru Enunas

kosutekuus L{OP: TlpeamerHas Kommekius « XuMus»
http://school-collection.edu.ru/collection/chemistry



http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

EcTecTBeHHO-HayUHbIE SKCIIEPUMEHTHI: XUMHUS.
Komnexnust Poccuiickoro o01ieo0pa3oBaTebHOTO
nopraia http://www alhimik.ru Beepoccuiickas
OJIMMIINAAA IIKOJbHUKOB [0 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHU:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlucTaHIIMOHHBIE SBPUCTUYECKUE OJTUMITHABI 110

xumuH http://www eidos.ru/olymp/chemistry

Hroro no pazneny

25

Pazgen 3. MeTa/uIbI M HX COeTUHEHU S

3.1

OO01me cBolicTBa
METAIIOB

HOC Mos mkomna https://myschool.edu.ru
bubmmoreka L{OK https://m.edsoo.ru/7f41837¢
Xumnueckas nHGopmarmonHas ceth: Hayka,

0o0pa3zoBaHHe, TEXHOJIOTHH http://www.chemnet.ru
lNazera «Xumust» u caut miid yuurens «f uny Ha
YPOK XuMuu» http://him.1september.ru Enunas

kosutekuus L{OP: TlpeamerHas Komtekius « XuMus»
http://school-collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4YHbIE DKCIIEPUMEHTBI: XUMMUSL.
Komnexnus Poccuiickoro o61ieo6pazoBaTeabHOro

nopTana http://www alhimik.ru Bcepoccuiickas
OJIMMITMA/IA MIKOJIBHUKOB 10 XUMHUHU
http://www.chemistry.ssu.samara.ru OCHOBBI X{UMHUH:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

HI/ICT&HHI/IOHHBIG OBPHUCTUYCCKUC OJIUMITUAIBI 11O
xuMuu http://www eidos.ru/olymp/chemistry



http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/

3.2

Baxkueitnme MeTamisl 1 17
X COCIUHCHUA

Hroro no pazneny 21

IHOC Mos mikona https://myschool.edu.ru
bu6mmoreka IIOK https:/m.edsoo.ru/7f41837¢
XuMudeckas HHpopMaIMoHHas ceTh: Hayka,

o0pa3zoBaHue, TEXHOJIOTHH http://www.chemnet.ru
lNazera «Xumusi» u cailt aiist yuurens «5 uay Ha

YPOK XuMuM» http://him.1september.ru Enqunas

kosutekuus L{OP: [Ipeamernas komtekius « XuMus»
http://school-collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4YHbIE DKCIIEPUMEHTBI: XUMHUSL.
Komneknus Poccuiickoro o0mieo0pa3oBaTebHOTO

nopTana http:/www alhimik.ru Bcepoccuiickas
OJIMMITIMA/IA MIKOJIBHUKOB 10 XUMHUU
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH:

AIIEKTPOHHBIN YIEOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

I[I/ICTaHIII/IOHHI)Ie OBPHUCTUYCCKUC OJIMMITUAABI 110
xumud http://www eidos.ru/olymp/chemistry

Pasnen 4. Xumus u okpy:xaomas cpeaa

4.1

BemecrBa u MaTcpHUaJIbl
B )KXU3HHU YCIOBCKa

IHOC Mos mkona https://myschool.edu.ru
bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
Xumunyeckast ”HpopMalmonHas ceTh: Hayka,

00pa3zoBaHue, TEXHOJIOTHH http://www.chemnet.ru
lNazera «Xumus» u calt s yunrens «5 uay Ha
YPOK XUMHM» http://him.1september.ru Enqunas

komtekuus LIOP: [Ipenmernas komnexkuns « XumMush»
http://school-collection.edu.ru/collection/chemistry

ECTGCTBCHHO-Hay‘-IHBIe 3KCHepI/IMeHTI)IZ XUMMU.
Konnexnust Poccuiickoro o0rieo0pa3oBaTeaIbHOTO



https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

noptana http:/www alhimik.ru Bcepoccuiickas
OJIMMITHAJIA NIKOJHLHUKOB 10 XUMHUN
http://www.chemistry.ssu.samara.ru OCHOBEI XUMHUU:

AJICKTPOHHBIN y4eOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry
JlMucTaHIIMOHHBIE BPUCTUYECKUE OJTUMITHABI 110
XUMUU http://www eidos.ru/olymp/chemistry

Hroro no pazneny

O06o0011eHne 3HaHUH 110
nporpamMMme Xumuu 9 kiacc

LHOC Mos mkona https://myschool.edu.ru
bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
Xumunyeckas nHGopMaImoHHas ceth: Hayka,
00pa3zoBaHHe, TEXHOJIOTHH http://www.chemnet.ru

INazera «Xumus» U cat 1 yunrens «5 uay Ha
YPOK XuMuM» http://him.1september.ru Equnas

kosutekuus L{OP: [Ipeamernas komtekius « XuMus»
http://school-collection.edu.ru/collection/chemistry

EcTecTBeHHO-HAYYHBIE SKCTICPUMEHTBI: XUMUSI.
Komnneknust Poccuiickoro o0mieo0pa3oBaTenbHOTO
nopTana http:/www alhimik.ru Bcepoccuiickas
OJIMMITHAA ITKOJIBHUKOB 110 XUMUHU
http://www.chemistry.ssu.samara.ru OCHOBBEI XUMHUU:

AIIEKTPOHHBIN Y4EOHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry

JII/ICTaHHI/IOHHI)IC OBPHUCTUYCCKUC OJIUMITUAABI ITO
xuMuu http://www eidos.ru/olymp/chemistry

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

68



http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
https://myschool.edu.ru/
https://m.edsoo.ru/7f41837c
http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://www/
http://www.chemistry.ssu.samara.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/

IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoxka Koutpoasubie IIpakTuyeckue A p
n/n Bceero u3ydyeHusi oOpasoBaTelbHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
| IIpenmer xumuu. Posb xumuu B 1 https://m.edsoo.ru/7f41837¢
JKM3HU 4YejIoBeKa. Tena u BelecTra HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [IOK
) ITousTne o MeTo1ax MMO3HAHUS B 1 https://m.edsoo.ru/7f41837¢
XUMHUHU HOC Mos mkona
https://myschool.edu.ru
[TpakTiueckas paborta Ne 1 «IIpaBuna bu6mmoreka [JOK
3 paboThl B 1a00paTOpUU U PUEMBI 1 https://m.edsoo.ru/7f41837¢c
oOparieHus ¢ 1abopaTOPHBIM [HOC Mos mkona
000pyTI0BaHUEM https://myschool.edu.ru
bu6mmoreka [JOK
4 YucTtele BemecTBa U cMecd. Crioco0bl | https://m.edsoo.ru/7f41837¢
pasneneHus cMecei HOC Mos mkona
https://myschool.edu.ru
[TpakTrueckas padota Ne 2 Bubmmorexa LHOK
5 Pasetenue cyeceii (Ha IpuMepe | https://m.edsoo.ru/7f41837c
«rasael . PHMEp HOC Mos mikona
OUYMCTKU TTOBAPEHHOM COJIN)» htps://myschool.edu.ru
b K
6 ATOMBI 1 MOJIEKYJIBI 1 nomorexa [0

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



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

HOC Mos mkona
https://myschool.edu.ru

bubmuoreka [JOK
7 XuMHYeCKUe JIEMEHTRI. 3HAKU https://m.edsoo.ru/7f41837¢c
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB HOC Mos mikosna
https://myschool.edu.ru
bubmuorexa [JOK
2 [IpOCTEIE 1 CIOSKIbIE BeIecTBa https://m.edsoo.ru/7f41837c
HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
9 ATOMHO-MOJEKYIAPHOE yHeHe https://m.edsoo.ru/7f41837¢
HOC Mos mkomna
https://myschool.edu.ru
bu6mmoreka [IOK
3aKOH IMOCTOSTHCTBA COCTaBa BEILECTB.
https://m.edsoo.ru/7f41837¢c
10 Xumnueckas popmyina. BaneHTHOCTD ITOC Mos mxona
aTOMOB XHUMHYECKHUX DJIEMEHTOB https:/myschool.edu.ru
bu6nmoreka [JOK
1 OTtHOocHUTeNnbHAs aTOMHAs Macca. https://m.edsoo.ru/7f41837¢
OTtHocuTenbHasE MOJIEKYJIIpHAsl Macca [HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
D Maccosas 1o XUMHYIECKOTO https://m.edsoo.ru/7f41837¢
3JIEMEHTA B COEIMHEHNH HOC Mos mkona
https://myschool.edu.ru
13 KomuaectBo BemectBa. Moiib. bu6mmorexa [IOK

Momnspnas macca

https://m.edsoo.ru/7f41837¢



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

HOC Mos mkona
https://myschool.edu.ru

bubmuoreka [JOK
14 Ddusznyeckrue U XUMHAYECKUE SBICHUS. https://m.edsoo.ru/7f41837¢c
XuMuyeckas peakius HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
15 [Ipr3Haku U ycioBUs IPOTEKAHUS https://m.edsoo.ru/7f41837¢c
XUMUYECKHUX PEaKIIui HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. https://m.edsoo.ru/7f41837¢c
XHUMHUYECKUE YPABHEHUS [HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
Brerurciienus kom4uecTBa, MacChl
https://m.edsoo.ru/7f41837¢c
17 BEIIIECTBA T10 ypaBHeI:II/I}IM 11OC Mos mxona
XUMHHCCKHX peaKiim https://myschool.edu.ru
Knaccudukanmst XaMuaeckux bubmorexa HOK
18 peaKuI/HgI) (coeu)lMHeHI/m pasIoXKeHUs utps:/m.cdsoo.ru 7M1 837¢
’ ’ IHOC Mos mikoia
3amemen, 0bmera) https://myschool.edu.ru
bu6mmoreka [IOK
19 Pemenne ypaBHEHNI XUMHUYECKUX https://m.edsoo.ru/7f41837¢c
peakiuit HOC Mos mikona
https://myschool.edu.ru
M. B. JIOMOHOCOB — y4E€HBIN- bubmuoreka [IOK
20 sHIMKIoNEAUCT. OO00IICHHE 1 https://m.edsoo.ru/7f41837¢

cHCTeMaTHU3alus 3HaHU!



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

HOC Mos mkona
https://myschool.edu.ru

bubmuoreka [JOK
71 KonTtponsnast padora Nel o reme https://m.edsoo.ru/7f41837¢c
«BelecTBa 1 XUMHUYECKHE PEAKIINI HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
Bo3nyx — cMech razos. CoctaB
2 Bo3tyxa. KHCIOPOJ — SICMEHT i https://m.edsoo.ru/7f41837¢c
HOC Mos mkona
HpOCTOE BEIECTBO. Q301 https://myschool.edu.ru
. bubmuorexa [JOK
Du3nYeCcKue ¥ XUMUIECKIE CBOHCTBA
https://m.edsoo.ru/7f41837¢c
23 KHCIJIOPO/ia (peaKIuu OKUCIICHHUS,

HOC Mos mkomna
ropenue). [lorstue 06 okcumax https-//myschool.cdu.ru
CriocoO0sbI MoTy9YeHHsI KHUCIIOPO/Ia B bubnuorexa [JOK

24 1a00paToOpUU U MPOMBILIUIEHHOCTH. https://m.edsoo.ru/7f41837¢c
[Ipumenenue kucnopoaa. Ilpogeccus- [HOC Mos mkona
JlaGopaHrT. https://myschool.edu.ru
TennoBoii 3pPexT XUMMUIECKOi bubnuoteka [JOK
peakn, NOHATHE O https://m.edsoo.ru/7f41837¢

25 TEPMOXHUMHYECKOM YpaBHEHUH, IK30- [HOC Mos mkona
U DHAOTEPMUYECKHUX PEaKIIUSIX https://myschool.edu.ru
TonnuBo (He(Th, yrojab U METaH). bubmorera [JOK

26 3arpsizHeHUE BO3/IyXa, CIIOCOOBI €ro D e TR

’ HOC Mos mkona
HPCAOTEpAICHIA https://myschool.edu.ru
[TpakTrueckast padorta Ne 3 o teme bubnnoreka [JOK
27 «Ilomyuenue u cobrpanue KUCIOPOAA, https://m.edsoo.ru/7f41837¢c

HU3YYCHUC CTO CBOMCTB»
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HOC Mos mkona
https://myschool.edu.ru

bubmuoreka [JOK
73 Bonopon — snemMeHT 1 npocroe https://m.edsoo.ru/7f41837¢
BelecTBO. Haxoxxnenue B npupoje HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
29 du3nvecKue U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/7f41837¢
Bozopoaa. [IpumeHnenue Bomopoa HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
30 TloHsTHE 0 KHCTOTAX H COTIX https://m.edsoo.ru/7f41837¢
HOC Mos mkomna
https://myschool.edu.ru
bu6mmoreka [IOK
31 Crioco0bI nostyueHust BOA0poia B https://m.edsoo.ru/7f41837¢
naboparopuu HOC Mos mikosna
https://myschool.edu.ru
[TpakTuyeckas padora Ne 4 o Teme Buommorexa LHOK
32 «[Tonyuenue u cobupanue BOAOpoOaa utps:/m.cdsoo.ru 7M1 837¢
. ’ HOC Mos mkona
HBYHCHHE ero CBoucTB https://myschool.edu.ru
bu6mmoreka [IOK
MounsipHbiii 00BEM Ta30B. 3aKOH https://m.edsoo.ru/7f41837¢c
33
ABoraapo HOC Mos mikona
https://myschool.edu.ru
Brrancnenus o0béMa, KomndecTBa bu6mmorexa [IOK
34 BEILIECTBA ra3a 110 €r0 U3BECTHOMY https://m.edsoo.ru/7f41837¢

KOJINYECTBY BEIIECTBA MU 00BEMY
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HOC Mos mkona
https://myschool.edu.ru

.. bubnmoreka [JOK
Brerunciaenus 00bEMOB ra3oB 110
35 yPABHEHHIO PeaKIln Ha OCHOBE https://m.edsoo.ru/7f41837¢c
. = HOC Mos mkona
3aKOHA 00BEMHBIX OTHOIIICHUI Ta30B
https://myschool.edu.ru
bubmuorexa [JOK
16 du3nvecKue U XMMUYECKHE CBOMCTBA https://m.edsoo.ru/7f41837¢
BOJIBI HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
37 CocraB ocHoBanui. [Tonsitue 00 https://m.edsoo.ru/7f41837¢
WHJUKATOpax [HOC Mos mkona
https://myschool.edu.ru
Bona kak pactBopuTes. bubnuorexa [JOK
33 Hacpnmenunie 1 HeHaCBIIIEHHBIE https://m.edsoo.ru/7f41837¢
pactBopsl. MaccoBas 1071l BEIIECTBA B HOC Mos mikosna
pacTBope https://myschool.edu.ru
[IpakTuueckas pabora Ne 5 o teme bubnnorexka [JOK
39 «lIpuroroBienne pacTBOPOB C https://m.edsoo.ru/7f41837¢
onpeIeIEHHON MacCOBOM JT0JIeH HOC Mos mikona
pacTBOPEHHOTO BEIIECTBAY https://myschool.edu.ru
bu6mmoreka [IOK
40 KonTponbnas padorta Ne2 o teme https://m.edsoo.ru/7f41837¢c
«Kucnopon. Bonopoa. Boga» HOC Mos mkona
https://myschool.edu.ru
A1 OKcuIbl: COCTaB, KJIacCuUKaIs, bubnuorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/7f41837¢
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HOC Mos mkona
https://myschool.edu.ru

. bubnmoreka [JOK
[Toy4eHne u XUMHUYECKUE CBOWCTBA
42 KHCIIOTHBIX, OCHOBHBIX U aM()OTEpHBIX hutps://m.edsoo.ru/7E1837c
’ LHOC Mos mikoia
ORCHAOB https://myschool.edu.ru
bubmuorexa [JOK
43 OcHoOBaHUS: COCTaB, KJIacCU(PUKAIIHS, https://m.edsoo.ru/7f41837c
HOMEHKJIATypa HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
44 [TonyueHne n XuMU4ECKHE CBOMCTBA https://m.edsoo.ru/7f41837¢c
OCHOBaHMI HOC Mos mikona
https://myschool.edu.ru
bu6mmoreka [IOK
45 Kucnotsr: cocras, knaccuduxarus, https://m.edsoo.ru/7f41837¢c
HOMEHKJIATypa [HOC Mos mkona
https://myschool.edu.ru
bu6nmoreka [JOK
ITonydyeHnne 1 XuMHUYECKHE CBOMCTBA https://m.edsoo.ru/7f41837¢c
46
KHUCJIOT HOC Mos mkona
https://myschool.edu.ru
Conu (cpennue): HOMEHKIATypa, bubmorexa HOK
47 CIOCOOBI MOTYYCHUS, XUMHUUECKHE htps//m.edsoo.u/7H4183 7
N ’ HOC Mos mkona
cBoncTBa https://myschool.edu.ru
43 [TpakTrueckas pabota Ne 6. Pemenue bubnnoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEME

https://m.edsoo.ru/7f41837¢
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«OCHOBHBIE KJIaCChl HEOPraHMYECKUX [HOC Mos mkona
COEIMHEHUI https://myschool.edu.ru
bubmuoreka [JOK
49 I'enernueckas cBsA3b MEXKIY KilacCaMu https://m.edsoo.ru/7f41837¢
HEOPraHWYECKUX COCIMHEHUM HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
50 O000111eHrE U CUCTEMATU3 AL https://m.edsoo.ru/7f41837¢
3HAHHUH HOC Mos mkona
https://myschool.edu.ru
KonTponpHas padora Ne3 o Teme bubmmorexa [JOK
51 "OCHOBHBIC KJTACCHI HEOPTAHHMIECKUX hutps://m.cdsoo.ru 7[3183 ¢
o HOC Mos mkomna
cocHuHeHH https://myschool.edu.ru
bu6mmoreka [IOK
[TepBbIie MOMBITKH KiIacCUpUKAITUN
52 XMMHYECKHUX 271eMeHTOB. IToHsTHE O hutps:iim.edsoo.ru 7183 e
HOC Mos mxomna
rpynmnax CXOIHbIX 3JIEMEHTOB https://myschool.edu.ru
Ileproauueckuii 3aK0H U bubnmorexa [IOK
53 IMepromuueckast CHCTEMa XUMUIECKHX hutps://m.edsoo.ru 7[3183 7c
HOC Mos mkona
anemenToB /I. 1. Menaeneera https://myschool.edu.ru
bu6mmoreka [IOK
54 [lepHOTb1, TPYTITb, TOATPYTITH https://m.edsoo.ru/7f41837c
’ ’ HOC Mos mkona
https://myschool.edu.ru
55 Ctpoenue atomoB. COCTaB aTOMHBIX bubnuotexa [JOK

anep. N3oTomsl

https://m.edsoo.ru/7f41837¢
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HOC Mos mkona
https://myschool.edu.ru

bubmuoreka [JOK
CTpoeHue AIEKTPOHHBIX 000I0YCK
56 aToMoB 3j1eMeHTOB [lepuoanueckoi e
HOC Mos mkona
cucremsl J[. 1. MennaeneeBa https:/myschool.edu.ru
XapakTepucTUKa XMMUYECKOT O bubmumoreka [IOK
57 3JIEMEHTA 10 €T0 ITOJIOKEHUIO B https://m.edsoo.ru/7f41837¢c
[Tepuonnueckoii cucreme /1. U. OC Mos mikomna
Menneneena https://myschool.edu.ru
3nauenue [lepuoanueckoro 3akoHa bubnuorexa [JOK
53 JUISl pa3BUTHS HAYKH U NIPAKTUKU. [I. https://m.edsoo.ru/7f41837¢
U. MenneneeB — y4€HbIi, egaror u HOC Mos mikona
rpak aHuH https://myschool.edu.ru
bu6mmoreka [IOK
59 DIIEKTPOOTPULIATETLHOCTh aTOMOB https://m.edsoo.ru/7f41837c
XUMUYECKHX 3JIEMEHTOB HOC Mos mikona
https://myschool.edu.ru
bu6nmoreka [JOK
60 TOHHAS XHMIHECKas CBS3E https://m.edsoo.ru/7f41837¢c
HOC Mos mkona
https://myschool.edu.ru
bu6mmoreka [IOK
61 KoBasieHTHas nonasipHas XUMUYECKast https://m.edsoo.ru/7f41837¢c
CBSI3b HOC Mos mkona
https://myschool.edu.ru
2 KoBaseHTHas HenonspHas bubnnoreka [JOK

XUMHUYCCKas CBA3b

https://m.edsoo.ru/7f41837¢
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HOC Mos mkona
https://myschool.edu.ru

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢c
63 CreneHb OKHUCIICHUS 1 11OC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC https://m.edsoo.ru/7f41837¢
64 1
peaKIuu HOC Mos mkona
https://myschool.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
65 OKHCIIUTEIIH ¥ BOCCTAaHOBUTEIIN 1 11OC Mos mxona
https://myschool.edu.ru
bu6mmoreka [IOK
66 Pemenue ypaBuenuii OBP 1 Etopz/ﬁjjﬁiﬁgf‘”g”c
https://myschool.edu.ru
KonrtponsHas padora Ne4 o treme Buommorexa LHOK
67 «Ctpoenne aroMa. XUMHYIECKAs 1 hitps:/jm.edseo.ru71837¢
HOC Mos mkona
CBAIEY https://myschool.edu.ru
bu6mmoreka [IOK
68 O00011eHNe U CUCTEMATU3ALIS | https://m.edsoo.ru/7f41837¢
3HAHUH O MporpaMMe XHUMHH 8 KJ1acc HOC Mos mikona
https://myschool.edu.ru
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bceero u3yyeHusi oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[Tepuonuueckuii 3aK0OH.
| [Tepuonuueckas cucrema 1 bubnnorexa [JOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU
. bubmuoreka [{OK
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB |
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB
3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMUYeCKOM CBSI3U U THITBI | bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme
5 «IToBTOpEHUE U yriIyONneHue ] 1
3HaHUI OCHOBHBIX Pa3/elioB Kypca
8 kmacca»
6 Knaccugukanus Xxummuaeckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XMMHYECKOU
but6mmoreka [IOK
7 peakuuu. [ToHsITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX
g IlonsAaTHe 0 XUMHUYECKOM | bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIIHUAOIIHNC

https://m.edsoo.ru/00adc28¢c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O
PaBHOBECHUA

«INEKTPOIUTHYECKAS

9 OKucCIUTeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJbHBIE pEaKLINU https://m.edsoo.ru/00adcade
10 OcHOBHBIE HOJ‘IO)KCI:II/I}I TEOpUHU Butmiorexa LIOK
AJIEKTPOJIUTUYECKON JUCCOIUALINHI
11 CunpHbIe U cllabble IEKTPOIIUTHI bubmorexa HOK
https://m.edsoo.ru/00adcd68
12 HonHble ypaBHEHHS peakuil bubmorexa HOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIIOT U
13 OCHOBAHMH B CBETE MPEACTABICHUI bubnnorexa [JOK
00 JIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
JUCCOIHAITUT
XUMHYECKHE CBOMCTBA COJIEH B
14 CBETe MpeicTaBIeHut 00 bubnuorexa [IOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON JUCCOLMAIIIN
15 [TonsTHe 0 runponuse conen bubnmorexa OK
https://m.edsoo.ru/00add9d4
16 O06o0011eHne U cucTeMaTU3aIus bu6mmoteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
17 «Pemenne s3xcriepuMeHTaIbHBIX Bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
3a7a9»
18 KonTponbhas padota Ne2 o teme bubmuoreka [IOK

https://m.edsoo.ru/00addec0
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aucconuanis. XUMUYECKUE
peaKkuM B paCTBOpax»

OO01mas XxapakTeprCcTHKa TaJIOTCHOB.

19 XUMHUYECKHE CBOMCTBA HA ITpUMEpPE bubmorexa HOK
p P https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
. bub6numoreka [IOK
20 XUMHYECKHUE CBOMCTBA, MOJyYEHHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuueckas padora Ne 2 o Teme
. bubnuorexa [JOK
21 «ITomydeHne consiHOM KUCIOTHI,
. . https://m.edsoo.ru/00ade348
M3y4yeHUE €€ CBOMCTB»
Brruucnenust mo ypaBHeHUSIM
22 XHUMHUYECKHUX PEaKIUi, €CIIM OJUH bubmorexa HOK
pearu, A https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE

” OO01mmas xapakTepuCcTUKa SJICMCHTOB bubnnorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.

24 HaxoxneHnue cepol u €€ bubmuoreka [IOK
COEAMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBoj10poj1, CTpOEHUE,

25 (I)I/II;I/ILICCKEC u XI/If/II/I‘ICCKI/I@ bubmorexa HOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunpl cepbl. CepHasi KUCIIOTA,
26 (pI/BI/IquKHI; u XI/II\I/:I/I‘ICCKI/IC bubnmorera LHOK
N https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNUE
7 XHUMUYECKUE PEAKIINH, JISKAIINE B but6mmoreka [IOK

OCHOBC IMPOMBIIIJICHHOT'O crocoba

https://m.edsoo.ru/00adec8a
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MOJTyYEHUsI CEPHOU KUCIIOTHI.
XUMUYeCKOe 3arpsi3HeHue
OKpYKarollen cpeJibl
COETUHEHUSIMH CEPBI

Briuncienne MaccoBoOi 101U

bubnunorexa LIOK

28
BBIX0/1a IPOAYKTA peaKkLnu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepruCcTHKA JIEMEHTOB
VA-rpynnsl. A30T,

29 aCIIPOCTPAHEHHUE B IPUPOJIE bubnnorexa [IOK
pactipoctp PHpOZE, https://m.edsoo.ru/00adeeca6
(bu3HUYeCKre U XUMUYICCKUE
CBOICTBa
AMMHaK, ero pU3nYecKue u

30 XUMHUYECKHE CBOMCTBA, IIOJIyUEHIE bubnnorexa [IOK

’ Y https://m.edsoo.ru/00adf004
Y IpUMEHEHNE
[IpakTuueckas padora Ne 3 mo Teme
31 «Ilonyuyenne aMmmuaka, H3yueHUE bubnnorexa [IOK
y . - 13y https://m.edsoo.ru/00adf180
€ro CBOMCTB»

1 A30THas KuCnoTa, e€ pusnyeckue u bubmmnoreka HOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHWUS B KQU€CTBE MUHEPATIbHBIX

33 00peHnii. XUMHYECKOE bubmotexa HOK
yROOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH Cpebl
COEIMHEHUIMH a30Ta
Dochop. Oxcun dhochopa (V) u

dop docgopa (V) but6mmoreka [IOK
34 dbochopnas kucnoTa, PU3NIECKHUE U

XUMHYECKHE CBOMCTBA, MOTyYCHUE

https://m.edsoo.ru/00adf68a
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Hcnonp3oBanue GocaToB B
Ka4eCcTBE MHHEPAIbHBIX

bubnunorexa LIOK

35
yAoOpeHuid. 3arpsi3HeHNEe https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamMu
VYraepon, pacipocTpaHEeHUE B
36 pu I; e gmmlt){ecxie u bubmmorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOICTBA
Oxcunel yraeponaa, ux pusnveckue
Y XMMHYECKHE CBOMCTBA.
37 DKoJIoTHYeCcKre MpoOIeMbI bubmmorexa [IOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
av)
b K
38 VrojpHas KACIOTa U €€ COJIH nommorexa 110
https://m.edsoo.ru/00ae006c
[IpakTnueckas padora Ne 4 o Teme
19 "[losydyeHue yriekucioro rasa. bubmmnoreka HOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢
KkapOoHaT-uoH"
[TepBoHavabHBIC TOHATHUS 00
bubnmorexa LIOK
40 OPraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢e
COCIMHEHUSX YTJIepoaa
. bubnuoreka [{OK
41 Kpemuuii u ero coenmHeHnst
https://m.edsoo.ru/00ae080a
[IpakTnueckas padora Ne 5.
4 Pemenne skcriepuMeHTaNbHBIX bubmuorexa [IOK

3aj1a4 110 TeMe « Bakuenue
HEMCETAJJIBI U UX COCOIUHCHU )

https://m.edsoo.ru/00ae0bf2



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

KonrtponsHas padora Ne3 o reme

bubnunoreka LIOK

43 «Baxkneinne HeMeTaIIbl U UX
https://m.edsoo.ru/00ae0ec18
COCITMHEHHUSY
OOm1ast xapaKTepUCTHKA
XUMUYECKHUX DJIEMEHTOB —

44 METaJI0B. MeTaaudecKkas CBsI3b U bubnunorexa LIOK
MeTaJUInYecKas KpUcTajuinyeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckue CBOMCTBA
METaJJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

45 DIEKTPOXUMUUECKUI PSII buGnuorexa [IOK

P . p https://m.edsoo.ru/00ael 156
HanpsH>KEHUHA METaJJIOB
OO6m1re ciocoObl MOTYyYSHHS
MeTaiioB. CriaBel. BerauciaeHus
bubnunoreka LIOK
46 10 YPAaBHEHMAM XUMHUYECKUX
. https://m.edsoo.ru/00ael 156
peakIuii, €ciii OJIMH U3 PearecHTOB
COJIEPKUT MPUMECH
bubmmoreka IIOK
47 [TonsATHE O KOPPO3UH METAILIOB
https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK

48 €II0YHbBIC METAJIJIbI
m https://m.edsoo.ru/00ael14b2

49 OKcubl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kajausa https://m.edsoo.ru/00ae14b2

50 [IlemouyHO3eMeTbHBIC METAILIBI — bubmuoreka [{OK
KanbIIUM ¥ Maraui https://m.edsoo.ru/00ael5e8

51 Baxnenmnme coemMHEHNS KaJbITUS bubmorexa LHOK

a H https://m.edsoo.ru/00ael5e8

57 O00011IeHNEe U CHCTEMATH3aLIHS

3HAHUH



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JKEctkocTh BOIBI U CITIOCOOEI €8

bubnunoreka LIOK

>3 yerpanenus. Ipodeceus - https://m.edsoo.ru/00ac1886
JlaGopaHT XMMHUYECKOTO aHAIM3a
[Ipaktuyeckas padora Ne 6 o Teme
54 "YKEcTKOCTL BOABI M METOEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aeclaed
yCTpaHEeHUs
. bu6nuoreka [IOK
33 AsomHHH# https://m.edsoo.ru/00aelc64
56 AmdoTepHbIe CBOWCTBA OKCHA U bubnuoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
37 Keneso https://m.edsoo.ru/00ac1d86
53 Oxkcuapl, THAPOKCUIBI U COJIH bubnnorexa [JOK
xenesa (I1) u xxenesa (III) https://m.edsoo.ru/00ae35e6
59 O00011IeHIE U CUCTEMATU3AIUS
3HAHUUI
[IpakTnueckas padora Ne 7.
60 Pemenne skcnepuMeHTAIBHBIX bubmmnoreka HOK
3a7a4 1o TeMe «Bakaelmue https://m.edsoo.ru/00ae3de8
METAJJIbI U UX COCMHEHUSI»
Brruucnenust mo ypaBHeHUSIM
61 XUMHYECKUX PEAKIUH, €CIIU OJUH bubmmoteka IIOK
W3 pEeareHTOB JIaH B U30BITKE HIIN https://m.edsoo.ru/00ael750
COJICPKUT TIPUMECH.
2 Brramcinenme MaccoBo JOIH Butmorexa LIOK
BBIXO0/1a TIPOTYKTA PEAKIITHH
63 O06o001IeHre U CUCTEMATU3 AL

3HAHUH



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

KontponsHas padora Ne4 o reme

64 «BaxuHelmue MeTauibl 1 UX 1
COEJIMHEHU S

65 BemecTBa u maTepuansl B ) bubnmnoreka HOK
MOBCEIHEBHON XKU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50

66 XHUMUYECKOE 3arpsi3HEHUE 1 bubnmnoreka HOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270

67 Ponp xumuu B perieHun 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
O06o0meHne 1 cuCTeMaTH3aIUs

68 3HAHUU 1O MporpamMme Xumuu 9 1 bubmmorexa LIOK

https://m.edsoo.ru/00ad9cb2
KJ1ace
OBHLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kimacce/ I'abpuensa O.C., Octpoymos N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,

AKHI/IOHepHOG 06IH€CTBO «I/I?;,Z[aTeJII)CTBO «HpOCBeH_IGHHe»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

1. 'abpuensu O. C., Bockoboiinukona H. I1., flmrykosa A. B. HacronbHas
KHUTa yuurtensa. Xumus. 8 ki1.: Meroaudeckoe rnocooue. - M.: Jlpoda, 2021.
2. l'abpuensu O. C., AAmykoBa A. B. Tetpans 11t 1a00paTOPHBIX OMBITOB U
npaktrdeckux padort. 8 k1. K yueonuky O. C. I'abpuensna « XuMus. 8 Kiaccy.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumust». 8 kiace / O. C. I'abpuensn. — M. : [lpoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocodue k yueOnuky O. C. 'abpuensina
«Xumust». 9 kiace / O. C. I'abpuensa. — M. : [lpoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol K yueonuky O. C. 'abpuensna « Xumusi.
8 kimace» : Mmetoauueckoe ocodue / JI. . Acanoa. — M. : JIpoda, 2020

6. Xumus : TexHojorndeckue kaptol K yueonuky O. C. 'abpuensHa « Xumusi.

9 knaccy : merogudeckoe rmocooue / JI. . AcanoBa. — M. : Jlpoda, 2018



7. Xumus. 8 ki1.: KoHTposasHbIe U TpoBepouHbie padboThl K yueoHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Yakosa

u ap. - M.: Jlpoda, 2022. nanubie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

1. Xumnueckast nHpopManmonHas cets: Hayka, o0pazoBaHue, TEXHOJIOTHH
http://www.chemnet.ru

2.J'azera «XUMHSD» U CAUT I YUUTENSA «S Uy HA ypOK XUMHUN»
http://him.1september.ru

3.Enunas xomtekmus L{OP: TIpenmernas komnekius «Xumus» http://school-
collection.edu.ru/collection/chemistry

4 EctecTBeHHO-Hay4YHbIE SKCIIepUMEHTHI: Xxumusi. Komtekuus Poccuiickoro
oOmeoOpasoBarensHOro noprana http://www alhimik.ru 5.Bcepoccuiickas
OJINMITUAJIA TKOJILHUKOB TI0 XUMHU http://www.chemistry.ssu.samara.ru
6.OCHOBBI XMMHU: JIEKTPOHHBIN YUEOHHUK
http://www.edu.yar.ru/russian/projects/predmets/chemistry 7./luctaniiioHHbIe
ABPUCTUYECKUE OJTUMIMAbI 10 XuMuu http://www eidos.ru/olymp/chemistry
7. bubmmoteka IIOK https://m.edsoo.ru/7f41837¢

8. I1OC Mos mikomna https://myschool.edu.ru



