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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
MpeaMeTa, YCTaHABIIMUBAECT 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Yy4€OHOTO  Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE II€JIEN n3yueHusl peaMeTa i OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHUPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTUM M 00 HBOJIIOIUMU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIO0AThHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30M1aCHOCTH, MPOOJIEM 3IpaBOOXPAaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOM y4eOHOM  JesATEeNbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsiia HA €JMHCTBO MPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroNInuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCSI.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ uaydyeHuro. ColiepaHUE CKIIAbIBA€TCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS W TOJTy4CHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUs B Hayke. M3ydeHue XUMHUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHN MHPOBO33PEHUYECKOTO XapakTepa, s3blKa HAYKH, B



OpUOOIIEHUHM K HAy4YHBIM METOJaM I[IO3HAHUS MpPH M3yUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIIEI0BATEIbCKON
JeSATEeIbHOCTH, OCBOCHMHM NpaBU 0€30MacHOro OOpallleHHus C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH,

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpY’KaIOIIero MHUpa, WCIOJB3YSl 3HAHUS U OIBIT, MOJyYEHHBIE MPH H3yYCHUH
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EeJIecO00pa3HOro MOBEACHHUA B OBITY M TPYAOBOM JEATENbHOCTH B LEIAX
COXPaHEHHS CBOETO 3/10POBbSI U OKPYKAIOIIEH MPUPOTHOM Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpO(uis U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HEJIelN0), B 9 ki1acce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUEHUA

8 KUIACC

ITepBoHayaIbHBIE XUMHYECKHE OHATHSA

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTs. [loHsaTHE O MeToAax MO3HAHMS B XMMHH. UHCTBIE BEIIECTBA U CMECH.
Crioco0bl pa3eneHus: CMeCeu.

ATOMBI M MOJIEKYJIBl. XHMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHYECKHX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocCTaBa BemecTB. (OTHOCUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas Mmacca. B3auMocCBsI3b KOIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYeckue ypaBHeHus. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKON MOCYJOW, MpaBUWiIaMH paboThl B Jab0OpaTopun u
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHACHCALMS BOJBI) U XMMHYECKUX (FOPEHHE CBEYH, NMPOKAIMBAHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUI, HAOMI0ICHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
COJIM, HaONIOJEHUWE W  ONUCAaHUWE  PEe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiiye npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — 3nmeMeHT W mpocroe
BenlecTBo. Haxoxknenuwe kuciaopoga B Opupoje, (U3MUecKue M XUMHUYECKUE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. Ilpumenenune xkucinopoaa. CrocoObl



MOJIYYCHHUST KHUCIOpoAa B JabopaTopuud W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIiHas MOIU(GUKALINUS KHCIOPO/Ia.

TennoBoit 3¢h(HEeKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — asnemeHT m mpocrtoe BemecTBO. HaxoxxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¥ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIe ¥ HEHACBIIIEHHBIE PAacTBOpPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4yeloBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcuapl. Knaccudukamms
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcugoB. ®duznueckue U XUMHUECKHUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[Tonmydyenue counen.

['eHeTnueckas CBSA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHUCJIOPOJa, HAOJII0JEHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeHcTBUEe Bojgopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAONIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbBI C METAJLIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



UCCJIEIOBAHUE O0pa3sLOB HEOPraHMYECKHUX BELIECTB pPA3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IMepuoauueckud 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETLHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U MIECJTOYHO3EMEIbHBIC METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Tepronnueckoii cucrembl xumuueckux snemMeHToB [[. . Menneneesa. [lepuoas
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [lepuoandyeckoi CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT M UIENOYEH, NMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanmnsanuss MeXOpeIMETHBIX CBSI3€M INPU W3YYEHHM XUMHM B 8 KJlacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOIOIEHNUE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnommueckuit 3axoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKHMCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOreHHBIX
peakuusax. Ilonsatue o karanuse. I[loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YypaBHEHUs peakiuidl. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, MpOLECCAa UCCOUMALMU KHCIOT, IIEJI0YEe U COJeHr
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBaHme oOcaaka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOABI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKeHHUs, COSCTUHEHHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble CTENeHU okuciieHus. CTpoeHrne U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEUIECTB — TAJONCHOB. XHWMHUYECKME CBOWCTBA HAa INpUMEpPE  XJIopa
(B3auMOAEICTBHE C MeETaJUlaMH, HEMETajulaMu, IIejo4aMu). XJIIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMICTBA, MOJy4YeHHE, MpUMEHEeHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJA HA OPraHW3M YeJiOBEKa. BakHeWIme XJIOpuIbl U UX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHBIE MOAU(MUKAIIMN KUCIOPOa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMH4YecKkue cBorcTtBa. OKCHABI CEpbl KaK MPEACTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruernududeckne). XHUMHYECKUE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynbdar-uoH. Haxoxmenune cepbl U €€ COCIMHEHHWA B MpUPOJe. XUMHYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpelbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE JOXK[IH,
3arpsi3HCHHUE BO3IyXa M BOJIOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
bu3nYecKue U XUMUIecKue cBoiicTBa. KpyroBopot azora B nmpupoje. AMMHUAK, €ro
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MOoJIydeHHe, (U3MYECKhe U XUMHUYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yaoOpeHuil. XuMHUECKOE 3arps3HeHUE OKPYKarollel Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3JyXa, IMOYBBI U BOJ0EMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 31emMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIUKA, PACTIPOCTPAHEHHE B Mpuponae, (U3NYECKUE U XUMHUYECKHE
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JEMCTBME HA JKUBBIE OpPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue U TnpuMeHeHue. KauecTBeHHass peakinusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34MCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoza (MeTaH, 3TaH, STUJICH, alleTUJICH, 9TaHOJI, TIUIEPUH, YKCYCHas KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJii B KHM3HM 4YeloBeka. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumeHenue. CoenuHeHHs KpeMmHHs B mpuponae. OOmme mpeacTtaBieHus 00
okcunie kpemaust (IV) u kpemuueBoi kucinore. CHUIMKAThl, X UCIOJIb30BAaHUE B
OBITY, B MPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiempr 6€30MacHOrO HMCIOIB30BAHMUS
CTPOUTENIBHBIX MATEPUAJIOB B IIOBCEHEBHOW JKU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 0Opa3laMu XJOPUAOB (TajJOTre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpHUAIOB), HaOIIOIEHNE TIpoliecca OOYIIIMBaHUs caxapa o JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEECHNE KAaUeCTBEHHOW peakIuK Ha cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacno3HaBaHWE€ M M3YYCHHE CBOICTB aMMHakKa, IPOBEACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX [POTEKaHMUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBEICHUE KauyeCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3az1a4 1o reme «BakHele HeMeTaluIbl ¥ UX COSIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO0mmast XxapakTepUCTHKAa XUMUYECKUX SJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTauoB. Ou3nyeckue U XUMUYECKUe CBOMCTBAa MeTaiioB. OO0mue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X NMPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[lenounsie mMeTamnel: nonoxeHue B llepuognyeckon cucreme XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUJIPOKCUABl HaTpusd MW Kanusa. [IpuMeHeHHWe WIENOYHBIX METAVIOB MU  MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelue coequHeHHUs KalblUs (OKCHUI, THUIAPOKCUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHUICOMATEPHUATIOR),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTABbHBIX 3a7a4 1o TeMe «BaxkHenime
METaJlJIbl U UX COCMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromehd cpefbl (MpelesibHas JOoMmyCcTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
poOJieM.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanmnsannss MeXnpeIMETHBIX CBS3€d IPU W3YYEHHMM XMMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SBISIOIUXCS CUCTEMHBIMU JIJI1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAayYHOT'0 IUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBIEHUE, MAapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOINBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsii, MPOBOJHMKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoNHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI00pEHUS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOAHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XoA€ OOydeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAHUs, CAMOPA3BUTHUS U COLIMATIA3AIIMHN O0yYarOIINXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacIIMpEeHne OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpuoOTHYECKOTr0 BOCTIUTAHNS:

LIEHHOCTHOTO OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY
M HAYYHOMY HACJIEIUIO, TIOHUMAHHsS 3HAYCHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
NIEPENOBBIX JOCTH)KEHHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCE OTOW Y4YEOHOM JeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKUM U COCTAaBIIIOLIUE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOIHOM CPEZIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA INOJIyYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paboThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CpEACTBAaMU HH()OPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHA OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUSATUE BPETHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOs, HAPKOTUKOB, KypEHHUS),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATENbHOCTH, B TOM YHCIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl eI TSILHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJle, OCHOBE €€ CYIECTBOBAHUS, IOHUMAHUE LIEHHOCTU 3I0POBOTO H
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTe C BEIIECTBAMU, a TAKKE B CUTYaIIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TMPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM



HAay4YHOW KapTUHE MUpA, U YHUBEpCAIbHbIC YueOHbIC AEHCTBUS (MO3HABATEIbHEIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/ICIbHBIX (JAKTOB U SIBJICHHM, BRIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTAa), XHMMHYecKas GopMmylia W YpaBHEHHE
XUMHUYECKON peakly — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKke B KayeCTBE OCHOBBI JIi (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJYyYaeMyl0 U3 pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 3a7a4 OMpeneIEHHOro THIIA, MPUOOPETEHHUE OIbITa B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOUPATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEJIBHO BBIIIOJHEHUS NPEJI0KEHHON 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W NIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO KCCIIEOBAHUIO CBOMCTB BEIIECTB, yUE€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHus, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAMHALIUA
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIAracMble B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pE3yabTAaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JEATCIBHOCTH 1O  TOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMUMHUYECKHUX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOM P (HEKT peakiinm,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWUMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMU4Hyr0 ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdoyHas noarpymnmna (b-rpynmna)», Manbsie u
OONbIIME TIEPUOIBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogmueckass cucrema xumudeckux snemeHtoB J[. U.
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij spa, 00IIee YrCIIO dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy W COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHUE TPUYUHHO--CIIECJCTBEHHBIX CBSI3€H — JJIsl U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIui, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTOpHbIM 000pYy/IOBaHHMEM, a TaK)Ke TMpaBHiiaM OOpalIleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BelIeCTB (BOJOpOAA M KHUCJIOPOJa), MNPUTOTOBIICHUIO
PAaCTBOPOB C OMNPEACIEHHON MacCOBOM JOJ€W paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kJjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHUI:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJECHTHOCTb, JJIEKTPOOTPULATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas PeaKlns, XUMUYecKasi CBA3b, TEIUIOBOM ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  PACTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBUTEINIb,  OKHCIEHWE H  BOCCTAaHOBJICHME,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHunentpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

ONPENIENATh BaJIGHTHOCTD U CTENIEHb OKUCIECHUSI XUMUYECKHUX 2JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep cCpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdyeckoid CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMHU  CTPOEHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HCOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME W cCleuuPUUecKue XUMUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEILIECTB, MOATBEPKIAs OMNHUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TTOJIHBIE U COKPAILEHHBIE YPAaBHEHUS PEAKIIMA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHHMSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJIPHYIO U MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHHUIO W COOMpPAHHIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIICPUMEHT (pealbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HanmenoBanue
Ne (undposbie) JlonoJtHUTENbHAS
pa3aesioB U TeM KonTposibHbIe IIpakTuyeckue
n/n Bceero oOpa3oBaTe/ibHbIE uHpopmanus
NPOrpamMMbl padoThI padoThbI
pecypchl
Paszgea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
XUMHUSI — BaKHAs
0011aCcTh Eub 1OK
HOINOTEKA
1.1 €CTECTBO3HAHUS U 5 0 2
B https://m.edsoo.ru/7f41837c
MPaKTUYECKOU
ESITEIILHOCTH YEJI0BEKA
BemecrtBa n bu6mmoreka [IOK
1.2 15 1 0
XUMHUYECKUE PeaKIuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

51 Boznyx. Kucnopoz. 5 0 0 bu6nuorexa [IOK
' [MousTHE 00 OKCHAAX https://m.edso0.ru/7f41837c
59 Bogopon.Ilonsarue o 3 0 1 bu6nuorexa [IOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
Bopna. PacTBopsl. Bu6 LOK
HOIMoTEKa
2.3 Tonsarue 06 5 1 1 https://m.edsoo.ru/7f41837c
OCHOBAHUSX
OCHOBHBIE KJIACCEI Bu6 OK
2.4 HEOPraHUYECKUX 11 1 1 nommoreka L1

COE€IUHEHUN

https://m.edsoo0.ru/7f41837¢c



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

Hroro mo pazneny 30

Pasznea 3. [lepuognueckuii 3axon u [lepuogudeckas cucrema xumuueckux 3jaemMenToB /. M. MengeneeBa. CTpoenune aToMOB.
XuMnuyeckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUH

[Tepuoanueckuii 3aKOH
u [lepronnueckas

31 cUCTeMa XUMUYECKUX 7 0 0 bubmuoreka [JOK
anemenToB Jl. . https://m.edsoo.ru/7f41837c

Mennene-eBa. CTpoeHue

aToMa

XUMHYECKasl CBS3b.

3.9 OkucauTenbHO- 8 1 0 bubmuoreka [JOK
' BOCCTaHOBUTECIIbHBIC https://m.edsoo.ru/7f41837¢
peaku
bubmuoreka [JOK
Hroro mo pasneity 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 0 0 bubmmorexa [TOK

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

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08 4 >



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

9 KJIACC

KounyecTBO 4acoB JIeKTPOHHBbIE
Ne HaumenoBaHue pa3jiesioB u (undposbie) JdonmoaHuTebHasA
Kontpoabubie IlpakTuueckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTejibHbIE uHpopmanus
padoThI padoThI
pecypcsbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
[ToBTOpeHue u yriyoneHue
1.1 3HaHm711) OCHOBH}IijaSIIeJIOB 5 1 0 bubnmorexa LOK
' P https://m.edso00.ru/7f41a636
Kypca 8 kiiacca
OCHOBHBIE 3aKOHOMEPHOCTH bubnnoreka [JOK
1.2 . 4 0 0
XAMHYECKHUX PEaKUi https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAS
1.3 rcconuyanus. XuMHICeCKUe 8 1 1 bubmorexa HOK
' A HHALA https://m.eds00.ru/7f41a636
peaKkIu B pacTBOpax
Uroro no pazgeny 17

Pasznen 2. HemeTas1bl M HX cOeIMHEHHS
OO01mas xapakTepucTHKa

2.1 XUMHYEeCKHX 37eMeHTOB VIIA- 4 0 1

rpynnsl. ['agoreHsl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

O01asg xapakTepucTUKa
. P P bu6mmoreka [IOK

2.2 VIA-
XUMHHCCIUX JICMEHTOR 6 0 0 https://m.edsoo.ru/7f41a636

rpynnsl. Cepa u €€ coequHEeHMs

OO61mas xapakTepucTHKa
53 XHUMUYECKHX JIEMEHTOB VA- 7 0 1 bu6nmoreka [JOK
' rpymmsl. A3ot, Gpochop u ux https://m.edso0.ru/7f41a636

COETUHEHUS



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

OO0mast xapaKTepUCTHKA

XUMHYECKHX 351eMeHTOB IV A- bubnmoreka [JOK
2.4 . 8 2
rpyIIbL. YTIEpOoa U KPEMHUN U https://m.edso00.ru/7f41a636
UX COCJIMHCHUS
Hroro mo pazueny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHU S
. bubnmoreka [JOK
31 Obuge ceoficTsa MeTanioB 4 0 https://m.edso0.ru/7f41a636
3.9 Baxwuetimme MeTamuibl 1 UX 16 9 bubmuoreka [JOK
' COCIMHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa u matepuansl B 3 0 bubnunoreka [JOK
' JKM3HHU YeJIOBEKA https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
bu6mmorexa [IOK
Pesepeiioe Bpems 3 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 10

[NPOTPAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoumnuecTBo yacos Hara JJieKTpOHHbIe HU(ppoBbIe  /onmoJHUTEIBH
n/ Tema ypoka Bcer  KoHTpoubH IIpakTHyeck H3ydYeHd  oOpa3oBaTesibHbIE ast
n 0 ble padoThI ue padoTsbl b pecypchl uHpopmanus
IIpenmer xumuu. Posb
XUMHHU B )KU3HU 1 05.09 bu6mmoreka [IOK
yenoBeka. Tena u ' https://m.edsoo.ru/ff0d210c
BeIlleCTBa
Ilonsarue o MeTomax 1 06.09 bu6mmoreka [JOK
NO3HAHMS B XUMUHU ' https://m.edsoo.ru/ff0d227e
[TpakTrueckas pabota
Ne 1 «IIpaBuna paboTsI
B J1a0opaTopuu U 1 12.09 bubnuoreka [IOK
IPUEMBI O0pAILEHHs C ' https://m.edsoo.ru/ffod23dc
1a00paTOPHBIM
000pyT0BaHUEM»
YucThle BelecTBa U
cmecu. CriocoOsl 1 13.09 bubmotexa [JOK
' . ' https://m.edsoo.ru/ff0d26ca
paszeNneHus cMecei
[TpakTuueckas pabota
Neo 2 «Pa3nenenue
cMecel (Ha mpumepe 1 19.09 bubmorera [JOK
PHMEP . ' https://m.edso0.ru/ff0d28c8
OYHCTKH TTOBapEHHOM
COJIN)»
bubnmoreka [JOK
ATOMBI U MOJIEKYJIBI 1 26.09 1

27.09https://m.edsoo.ru/ff0d2



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

XUMHYECKUE
3JIEMEHTHI. 3HAKU

a6c

bubmuoreka [JOK

7 03.10
(cMMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX DJIEMEHTOB
8 [Ipocteie 1 cnoxHbIE 04.10 bubmmorexa [IOK
BELIECTBA ) https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJIIPHOE bubnuoreka [IOK
9 10.10
y4EHHUE https://m.edsoo.ru/ff0d2d50
3aKOH MTOCTOSIHCTBA
COCTaBa BEILECTB. Eub 10K
HOJIMOTEKA
10 X . 11.10
MMIeCKas popmysa https://m.edsoo.ru/ff0d2eae
BanenTHOCTE aTOMOB
XUMHYECKHUX DIIEMEHTOB
OrtHocUuTenbpHag
1 aToMHas Macca. 17.10 bu6mmoreka [JOK
OTHOCUTENbHAS ' https://m.edsoo.ru/ff0d323c
MOJICKYJISIpHAsI Macca
MaccoBas noins
12 XI/IMI/I‘ICCKOIII"O 3JIEMEHTA 18.10 bubmmorexa [JOK
' https://m.edsoo.ru/ff0d350c
B COEIMHEHUH
KomnuectBo BemecTna. Bu6 10K
HOIMoTEKa
13 Mois. Mo a 24.10
b TUpHad https://m.edsoo.ru/ff0d5230
macca
dusnyeckue u Bu6 LOK
HOIHOTEKA
14 ) 25.10
XHMHHCCKUE ABJICHUA https://m.edsoo.ru/ff0d37fa
XuMHYecKask peaKus
15 [Ipu3Haku u ycinoBust 07.11 bubnuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa

MPOTEKAHUS
XUMHUYECKHUX PEeaKIIHii

https://m.edsoo.ru/ff0d3al6

16

3aKOH COXpaHEHHUs
Macchl BELIECTB.
XuMH4yecKue
ypaBHEHUS

08.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

17

Brrancnenus
KOJIHUYECTBA, MACCHI
BEIIIECTBA II0
YpaBHEHUSAM
XAMHYECKHUX PEaKUi

14.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

18

Knaccudukammst
XUMHYECKHUX PEaKUi
(coenuueHus,
pa3iioxKeHus,
3aMelleHus, ooMeHa)

15.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3f34

19

M. B. JlomoHOCOB —
Y4EHBIN-
SHITUKJIOIIEIHCT.
0O0001eHue 1
CHCTEMAaTH3aIHsI
3HAHUM

21.11

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d40c4

20

KonTponbHas padora
Nel mmo Teme
«BemecTBa u
XUMUYECKHUE PEAKITHI

22.11

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d4290

21

Bo3agyx — cMmech ra3os.

Cocras Bo3ayxa.
Kucnopon — snemMeHnt

28.11

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

U TIPOCTOE BELIECTBO.
O3o0H

22

duznyeckue u
XUMHYECKHUE CBOMCTBA
KHCIIOpO/Jia (peakinu
OKHUCIICHUS, TOPEHUE).
[TonsiTue 06 oxcuaax

29.11

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4614

23

Crioco0b! moryueHust
KHCJI0pO/ia B
naboparopuu u
IPOMBIIIIIEHHOCTH.
[Ipumenenue
KHCJIOpOAa

05.12

bubmuoreka [JOK
https://m.edsoo.ru/ff0d497a

24

25

TemnoBoit a3 ekt
XUMHYECKON PEaKIIUH,
IIOHSTHE O
TEPMOXHUMHUYECKOM
YpaBHEHUH, K30~ U
SHJIO0TEPMHUYECKUX
peakumsx

Tonnuso (He(dTh, yroib
U MeTaH). 3arpsizHeHue
BO3JlyXa, CIIOCOOBI €ro
IIPEIOTBPALLICHUS

06.12

12.12

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a

26

[TpakTnueckas pabota
Ne 3 mo Teme
«lonyuenue u
cobupaHue KUCIopoa,
W3yYEHHE ETO CBOWCTB)

13.12

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4ae2



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

Bonpopong — snemeHT u
IIPOCTOE BEUIECTBO.

bubmuoreka [JOK

27 19.12
Haxoxnenue B https://m.edsoo.ru/ff0d4dd0
IpHUpoJIe
duznyeckue u
08 XHMHYECKUE CBOMCTBA 50.12 bubmuoreka [JOK
Bogopoaa. [Ipumenenue ' https://m.edsoo.ru/ff0d4ddo
BOJIOpOJA
29 [TonsiTHe 0 KUCIIOTAX U 26.12 bubmuoreka [JOK
COJISIX ' https://m.edsoo.ru/ff0d50d2
CriocoObI moTyueHust
30 BOJIOPOJIa B 27.12 bubmorexa [IOK
AOpon ' https://m.edsoo.ru/ff0d4dd0
nabopaTopuu
[TpakTudeckas padoTa
Ne 4 o Teme BuG 10K
HOJIMOTEeKA
09.01
31 «lonyere u https://m.edsoo.ru/ff0d4f42
cobupaHue BO10po/a,
WU3Y4YEHUE €r0 CBOMCTBY»
39 MonsipHblil 00BEM 1001 bubnuorexa [JOK
rasos. 3aKOH ABOTajpo ' https://m.edsoo.ru/ffod542e
Brrancaenus o0néma,
KOJIMYECTBA BEIIECTBA
33 rasa o ero u3BeCTHOM 16.01 bubmiorexa HOK
y ' https://m.edsoo.ru/ffod55a0
KOJIMYECTBY BEIECTBA
Wi 00bEMY
Brraucnenus 00EM0B
34 ra3oB 10 YPaBHEHUIO 1701 bubnuotexa [JOK

pEaKIuu Ha OCHOBE
3aK0HA 00BEMHBIX

https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

OTHOIIEHUI Ta30B

35

36

37

38

dusnueckue u
XUMHUYECKUE CBOUCTBA
BOJIBI

CocTtaB OCHOBaHHUH.
[Tousatue 00
WHIUKATOpax

Bona kak
pacTBOPUTEIIb.
Hacrpiniennrsie n
HEHACHIIIICHHBIE
pactBopbl. MaccoBas
JIOJISI BEIISCTBA B
pactBope

[TpakTrueckas pabota
Neo 5 mo Teme
«lIpurorosiienue
pacTBOPOB C
onpeaenEéHHON
MacCOBOM JoJIeH
pacTBOPEHHOTO
BEILECTBA

23.01

24.01

30.01

31.01

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2

bubmuoreka [JOK
https://m.edsoo.ru/ffod5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

39

KonTponbHas padora
Ne2 o Teme
«Kucnopoa. Bogopon.
Boma»

06.02

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0d6342

40

OKCHIBI: COCTaB,
Kiaccudukanus,
HOMEHKJIaTypa

07.02

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

[Tonyuenue u
XUMHUYECKHE CBONCTBA

bubmuoreka [JOK

41 KHACJIOTHBIX, OCHOBHBIX 13.02
’ https://m.edsoo.ru/ff0d664e
1 aM(OTEPHBIX
OKCHUIOB
OcHOBaHUS: COCTaB, Eub 1OK
HOIMoTEKA
42 KJ1accudukams 14.02
(uxanus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
Ilonyuenue u
43 XI/IMi:IICCKI/IC CBOIiCTBa 20.02 Bubmiorexa LOK
. ' https://m.edsoo.ru/ff0d67ca
OCHOBaHHUI
Kucmnorsl: cocras, Eus 1IOK
noIMoTeEKa
44 KJacCH(pUKAIH, 21.02
(uca https://m.edsoo.ru/ffOdfee2
HOMCHKJIaTypa
ITonyuenue u
45 XHUMHUYECKHE CBOIICTBA 27.02 Bubmzorexa LIOK
' https://m.edsoo.ru/ff0dfee2
KHCJIOT
Conu (cpennue):

46 HOMEHKJIATypa, 28.09 bubnuorexa [JOK
CIIOCOOBI TTOTYUCHUSI, ' https://m.eds00.ru/00ad9474
XUMHYECKHE CBOMCTBA
[IpakTuueckas pabora
Ne 6. Pemenue
IKCIIEPUMEHTATBHBIX

47 3a7a4 10 TEME 06.03 bubmmorexa [IOK

A ' https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIACCHI
HEOPTaHHYECKUX
COECTUHEHUI
48 I'eneTnyeckas cBs3b 07.03 bubnmoreka [JOK



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

MEXy KJ1accaMu

https://m.edsoo.ru/00ad9a50

HEOPraHUYECKHUX
COCIUHEHUN
O060061EeHNE U
49 CUCTEMATH3ALUS 13.03 Bubmaorexa OK
5 ' https://m.edsoo.ru/00ad9ch?
3HAHUI
KoHnTtposbHas padota
Ne3 1o Teme Eub 1IOK
HOJIMOTEKA
50 "OCHOBHBIE KJIACCHI 14.03
https://m.edsoo.ru/00ad9ela
HEOPTaHUYECKUX
coeqrueHuin”
[TepBbIie MOMBITKH
KJIaCCU(UKAIIUN
51 XUMHYECKHUX 20.03 bubmuoreka [JOK
snemeHTOB. [loHsTHE O ) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOHBIX
3JIEMEHTOB
[Tepnoanueckuii 3aK0H
u [lepnonnueckas
bu6mmoreka [IOK
52 CUCTEMA XUMHUUYECKUX 21.03
https://m.edsoo.ru/00ada52c
anemenTtoB Jl. U.
Menpaeneena
53 [lepuonasl, rpynmnsl, 03.04 bu6nuorexa [IOK
MO PYIIIBI ' https://m.edsoo.ru/00ada52c
CrtpoeHune aTOMOB. Eub 10K
HOIHOTEKA
54 CocTaB aTOMHBIX AA€EP. 10.04
s1ep https://m.edsoo.ru/00ada342
H3otonml
Ctpoenue
55 p 11.04 bubmoreka [IOK

SJICKTPOHHBIX 000J104eK

https://m.edsoo.ru/00ada6bc



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc

aTOMOB 3JICMCHTOB
ITepuoanueckoit
cuctemsl /1. W.
Meunpeneena

56

XapakTepucruka
XUMHYECKOI0 3JIEMEHTA
I10 €ro IOJIOKEHHUIO B

14.04

bubmuoreka [JOK

ITepuoanueckoit https://m.edsoo.ru/00ada824
cucteme /1. H.
MenneneeBa
3HaueHne
[Tepuoanueckoro
3aKOHa I Pa3BUTHUS
57 HAayKH ¥ IPaKTHKH. [] 15.04 buGmorexa [IOK
YK p e ) https://m.edsoo.ru/00ada96e
. MeuneneeB —
Y4€HBIN, IEAATOT U
TpaXKTaHUH
DIEKTPOOTPHULIATEIHLHO
58 CTb aT(r:MOBp 16.04 Bubmzorexa LIOK
' https://m.edsoo.ru/00adaab8
XUMHYECKHUX DIIEMEHTOB
59 HMonHas xumudeckas 17.04 bu6mmoreka [IOK
CBSI3b ) https://m.edsoo.ru/00adac34
KoBanentnast nonsipnas bu6nuorexa [IOK
60 18.04
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab8
KoBanentnas Eub 1OK
HOIHOTEKA
61 HenoJsIpHas 22.04
p https://m.edsoo.ru/00adaab9
XUMHUYECKAs CBA3b
b K
62 CreneHs OKUCIIEHUS 24.04 u6mmorexa 110

https://m.edsoo.ru/00adae28



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28

OKHUCITUTENBHO-

bubmuoreka [JOK
25.04

63 | BoCCTaHOBHTCILHbe 1 https://m.eds00.ru/00adb076
peaKIu

64 OKucCIuTeNnu U 1 08.05 bubmuoreka [JOK
BOCCTAHOBUTEIHU https://m.edso0.ru/00adb076
KoHnTtposbHas padota

65 Ne4 o Teme «Ctpoenue 1 16.05 bubnnoreka [JOK
aroMa. X¥MMHUUECKas ' https://m.edsoo.ru/00adb486
CBSI3b)»

PesepBHBIil ypoK.
0600

66 O06o06u1eHue u 1 17.05 bubmuorexa [JOK
CHCTEMAaTU3aLN https://m.edsoo.ru/00adb33c
3HAHUU
PesepBHBIil ypok.

O6o0menue u bubmuoreka [JOK

67 1 23.05
cucTeMaTu3alusl https://m.edsoo.ru/00ad9cb?2
3HAHUU
PesepBHBIil ypOK.

68 O06o0menue u 1 24,05 bubmuoreka [JOK
cucTeMaTu3alusl https://m.edsoo.ru/ff0d61c6
3HAaHUU

OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jara
undgponbie JdomosiHuTEIbHA
n/ Tema ypoka Bcer KonTpoabHbI IIpakTHYeckn H3Yy'YeHH
oOpa3oBaTejibHbIE s1 nH(popManus
I 0 e padoThlI e padoThI |
pecypcbl
[Tepuoanueckuit
3aKOH.
[lepuoauueckast bubnuoreka [IOK
cucrema 1 04.09 https://m.edsoo.ru/00adb59
XUMUUYECKUX €
anemenTtoB /. U.
MenneneeBa
3aKOHOMEPHOCTH B
M3MECHCHUU CBOICTB bu6mmoreka [JOK
XAMHYECKHUX 1 05.09 https://m.edsoo.ru/00adb6b
3JIEMEHTOB NEPBBIX 6
TPEX MEPUOOB
Knaccudukanus u
HOMEHENATYDA bub6nuorexa [IOK
1 11.09 https://m.edsoo.ru/00adb7e
HEOPTraHUYECKHUX )
BELLECTB h
Buasl xumuueckoin
bubmuorexa [JOK
CBSI3U U TUTIBI
1 12.09 https://m.edsoo.ru/00adbac
KPUCTAJUTHYECKUX 6
peLEToK B
KonTponsHas pabora
Nel o Teme 1 1 18.09
«IIoBTOpEeHue n



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

yrayOieHne 3HAaHUIA
19.090cHOBHBIX
pasziesoB Kypca 8
KJ1acca

Knaccudukanus
XUMHYECKUX bubmuoreka [JOK
peakuuii 1o 25.09 https://m.edsoo.ru/00adbcb
Pa3IUYHBIM 0
MpU3HAKaM
[TonsaTne o ckopoctn
XUMHUYECKOU
peakuuu. [ToHaTue o bubmoreia OK
26.09 https://m.edsoo.ru/00adbe9
TOMOTEHHBIX U a
TeTEPOreHHBIX
peaKImsIX
Ilonsarue o
XUMHUYECKOM
PaBHOBECHHU.
®DaxTopsl,
BIIMSIIOIIIME HA bu6mmoreka [IOK
CKOpOCTb 02.10 https://m.edsoo.ru/00adc28
XUMHYECKOU c
peakuu u
MTOJIOKEHUE
XUMHUYECKOTO
paBHOBECHS
OKHCITUTENTBHO- bubmuoreka [JOK
BOCCTaHOBUTEIJIbHBIE 03.10 https://m.edsoo.ru/00adcad

peaxiuu

€



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

Teopus

3JIEKTPOJINTUYECKON bubnmoreka [JOK
10 JIACCOILMAIINH. 09.10 https://m.edsoo.ru/00adcd6
CuibHBIE U clabble 8
3JIEKTPOJIUTHI
HNounble ypaBHEHUS bubmorexa HOK
11 . 10.10 https://m.edsoo.ru/00add44
peakiui 8
XUMUYECKHUe
CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE bubmorexa LIOK
12 N 16.10 https://m.edsoo.ru/00add5d
MpeACTaBICHUIN 00 3
AJIEKTPOJIUTHUYECKON
JHUCCOLHAIAN
XuUMUYECKHUe
CBOICTRBA coJjiei B
cBeTe bu6mmoreka [IOK
13 . 17.10 https://m.edsoo.ru/00add8b
MpeJICTaBICHH 00 5
3JEKTPOJIUTUYECKON
JIUCCOLMAIAN
Hotstmie o bu6mmoreka [IOK
14 . 13.10 https://m.edsoo.ru/00add9d
TUPOIN3E COJICH 4
O06o06meHNe 1 bubmuoreka [JOK
15 CHCTEeMaTH3aIHs 24.10 https://m.edsoo.ru/00addd1
3HAHHI 2
[IpakTueckas
16 pabora Ne 1. 06.11 bubmorexa HOK

«Pemenue

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



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa

IKCIIEPUMEHTATBHBIX
073amauy

KontponsHas pabora

No2 1o Teme
«INEeKTPOIUTHYECKA bubnunoreka [JOK
17 s IUCCOLIUALIHSL. 07.11 https://m.edsoo.ru/00addec
XHUMHuuecKue 0
peaKkIuu B
pacTBopax»
O6mas
XapaKTEePUCTUKA
18 rajoreHoB. 13.11 bubmuoreka [JOK
XUMHUECKUE https://m.edsoo.ru/00addfe2
CBOICTBa Ha
puMepe Xjaopa
XJI0pOBOAOPO.
CosiHast KUCJIOTA,
N HMIHECKIE bu6mmorekxa [IOK
19 N 14.11 https://m.edsoo.ru/00ade10
CBOMCTBA, A
MOJIy4eHHE,
MIPUMEHEHUE
IIpaxTHueckas
pabota Ne 2 o Teme
Monyuerue bubnuorexa [JOK
20 . 20.11 https://m.edsoo.ru/00ade34
COJISTHOM KHUCJIOTHI, 8
n3ydeHue eé
CBOMCTB»
21 Beruucnenus no 2111 bu6mmoreka [JOK

YpaBHEHHSIM

https://m.edsoo.ru/00ade48



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

XUMHUYECKHX
peakui, eciiu OJauH
W3 pearcHTOB JIaH B
HN30BITKE

|co

Ob6mas
XapaKTePUCTUKA bubmorexa HOK
22 27.11 https://m.edsoo.ru/00ade64
snemeHnToB VIA- a
1y o) 7000131
AmoTponHsie
MOTU(PHUKAIIH CEPHI.
Haxoxnenue cepol u bubnuoreka [JOK
23 ¢€ COCIMHEHNH B 28.11 https://m.edsoo.ru/00ade64
pupoze. a
XuMH4yecKue
CBOMCTBA CepbI
CepoBogopoy,
CTpOEHHE, bubnuorexa [JOK
24 buznueckue u 04.12 https://m.edsoo.ru/00ade80
XMMHYECKUE 2
CBOMCTBA
Oxcuppl cepsbl.
CepHas kucniora,
(usHecKie 1 bubnuorexa [JOK
25 04.12 https://m.edsoo.ru/00adea2
XUMHUYECKHE 8
CBOIICTBa,
MIPUMCHEHUE
Xumuueckue bu6mmoreka [JOK
26 peaxkuuy, Jexarue B 05.12 https://m.edsoo.ru/00adec8

OCHOBC

a



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

MPOMBIIIUIEHHOTO
crioco0a MmorydeHust
CEpPHOM KHUCIIOTBHI.
Xumudgeckoe
3arpsi3HEHUE
OKPYKaroIlEe Cpebl
COCIMHEHUSIMU CEPbI
Brrancnenue
MAaCCOBOH IOJIU

bubmuoreka [JOK

27 11.12 https://m.edsoo.ru/00adec8
BBIXO/Ia IPOYyKTa a
peaxiun
Ob6mas
XapaKTepUCTHKA
anemMeHToB VA-
rpynnsl. A30T, bubmmorexa [IOK
28 pacrpocTpaHeHHe B 12.12 https://m.edsoo.ru/00adeea
IPUPOJIE, 6
¢buznueckue u
XUMHYECKHE
CBOMCTBA
AMMHak, ero
¢buznueckue u
R bubnunoreka [JOK
29 . 18.12 https://m.edsoo.ru/00adf00
CBOIICTBA, 4
MOJy4eHUE U
IpUMEHEeHHE
[TpakTrueckast bubmuorexa [IOK
30 pabota Ne 3 1o Teme 19.12 https://m.edsoo.ru/00adf18

«ITonyuenue

0



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180

aMMHaKa, U3y4eHHe
€r0 CBOMCTBY»

31

A3oTHas KHCIO0Ta, €€
dusnueckue u
XHUMUYCCKHEC
CBOMCTBaA

25.12

bu6mmoreka [JOK
https://m.edsoo.ru/00adf30
6

32

33

34

Hcnons3oBanne
HUTPATOB U COJIEN
aMMOHHS B KAUECTBE
MHUHEpaTbHBIX
yIno0peHwuil.
XHUMHYECKOE
3arpsi3HEHUE
OKPY’KaroIllel cpebl
COE€IUHEHHUAMH a30Ta

®dochop. Oxcua
doctopa (V) u
dbocdopHas kucnora,
¢duznueckue u
XHUMHUYECKHUE
CBOMCTBA,
HOJTy4eHHe

Hcnonp3oBanue
docdaros B
KauecTBe
MHUHEPaTbHBIX
yIOOpeHMIA.
3arpsi3HEHUE
MIPUPOTHON Cpebl

26.12

09.01

15.01

bubmuoreka [JOK
https://m.edsoo.ru/00adf51
8

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bubmuoreka [JOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

docharamu

VYraepon,
pacnpocTpaHeHue B
IpUpoJE,

bu6mmoreka [JOK

35 (usnueckue u 16.01 https://m.edsoo.ru/00adfd9c
XUMHUYECKHE
CBOICTBA
Oxkcuabl yriaepona,
uXx (pU3NYEeCKHue U
XUMHUYCCKHE
CpofiCTRa, Bu6moreka [IOK
36 JKosOTHYCCKHC 2201 https://m.edsoo.ru/00adfebe
po0JIeMBI,
CBSI3aHHBIE C
OKCHJIOM yTJIepoJa
(V)
VYronpHas KucIoTa U bubmotexa [JOK
37 ) 23.01 https://m.edsoo.ru/00ae006
e€ conu c
IIpakTrueckas
pabota Ne 4 o Teme
"IToryuenune bubnuorexa [JOK
38 YIJIEKUCIIOTO Ta3a. 29.01 https://m.edsoo.ru/00ae027
KauectBennas €
peaxius Ha
KapOoHaT-HOH"
IIepBoHavasbHbIE bubnnoreka [JOK
39 MOHATHUSA 00 30.01 https://m.edso00.ru/00ae054

OpTaHHUYCCKUX

e



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

BELIECTBAX KaK O
COETMHEHUSIX
yriaepojaa

40

Kpemnuii u ero
COEIMHEHUS

05.02

bubmuoreka [JOK
https://m.edsoo.ru/00ae080
a

41

[IpakTnueckas
pabota Ne 5.
Pemenue
AKCTIEPUMEHTAIIbHBIX
3a/1a4 1o TeMe
«Baxuneimue
HEMETaIJIbl U X
COCTUHEHUS

06.02

bubmuoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

KontponsHas pabora
Ne3 o Teme
«Baxneiimnine
HEMETAJUIBI K UX
COCIMHEHHUS

12.02

bu6nmoreka [JOK
https://m.edsoo.ru/00ae0el
8

43

OOmas
XapaKTepUCTUKA
XUMHUYECKHUX
3JIEMEHTOB —
METAJLJIOB.
Mertamnmnueckas
CBSI3b U
MeTaJUImdecKas
KpHCTaJUIMYeCKas
pemeéTKa.

13.02

bu6mmorexa [IOK
https://m.edsoo.ru/00ael103
e



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusznueckue
CBOMCTBAa METAJIOB

XUMHYECKUE

CBOMCTBA METAJLJIOB. bubmmorexa [JOK
44 DIIEKTPOXUMUYECKU 19.02 https://m.edsoo.ru/00ae115
¥l psijt HanpsDKEHUI 6
METAaJIJIOB
OO611me crocoobl
MOJTyYCHUS
MeTaiioB. CIjiaBbl.
Brruucienus no bu6mmoreka [JOK
45 YpaBHEHUSIM 20.02 https://m.edsoo.ru/00ae115
XMMHYECKUX 6
peaKIHii, €ClIi OJIUH
13 pEarcHTOB
COJICPKUT IPUMECH
[TonsaTHe 0 KOppo3nun bubmorexa HOK
46 26.02 https://m.edso00.ru/00ae127
METaJIOB 8
bu6mmorekxa [IOK
47 [llenounble MeTaJIbI 27.02 https://m.edso0.ru/00ael14b
2
Oxcuasl U bu6nmoreka [JOK
48 TUAPOKCHIBI HATPHSI 05.03 https://m.edso0o.ru/00ae14b
U KaJus 2
[[lenoyHno3eMenbHBIE bu6mmorexa [{OK
49 METaJIbl — KaJIbI[UH 06.03 https://m.edsoo.ru/00ael5e
1 MarHui 8
50 Baxneiimme 12.03 bu6nmoreka [JOK



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

COCOAMHCHUS KaJIbIWs

https://m.edsoo.ru/00ael5e
8

O060061EHNE U

51 CUCTEMAaTHU3AIHAA 13.03
3HAHUU
JKEcTkoCcTh BOABI U bubmuoreka [JOK
52 CHoCcO0EI €€ 19.03 https://m.edsoo.ru/00ae188
yCTpaHEHHs 6
[IpakTuueckas
pabota Ne 6 o Teme bubmmoreka [JOK
53 "YKécTKoCTh BOALI U 20.03 https://m.edsoo.ru/00aelae
METO/IbI €8 8
ycTpaneHus"
bubmuoreka [JOK
54 AnroMuHHUH 02.04 https://m.edsoo.ru/00aelc6
4
AmMdoTtepHbie bub6nuorexa [IOK
55 CBOICTBa OKCHAA U 03.04 https://m.edsoo.ru/00aelc6
THAPOKCH/IA 4
bu6mmoreka [IOK
56 Keneszo 04.04 https://m.edsoo.ru/00aeld8
6
Oxcupsl,
TUAPOKCUIBI U COJIN bubnmorexa LOK
57 P A 08.04 https://m.edso0.ru/00ae35e
xenesa (1) u xxenesa 5
D) -
O0o00enue u
58 cUCTEMAaTHU3aIHA 09.04

3HAHUH



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

59

60

61

IIpakTrueckas
paborta Ne 7.
Pemenue
3KCHEPUMEHTAIBHBIX
3a/1a4 1o TeMe
«Baxnenmue
METAJLJIbI U UX
COEIUHEHHUS»

Brruucnenus mo
YpaBHEHUSAM
XUMHYECKHX
pEeaKuuii, €CII OJIUH
W3 PEarcHTOB JaH B
U30BITKE UJIH
COACPKUT IPUMECH.
Brruucnenus
MacCOBOH JI0JIU
BBIXOJa IPOJYKTa
peakuuu
O06o06mIeH e U
cucTeMaTu3anus
3HAHUM

10.04

16.04

17.04

bubmuoreka [JOK
https://m.edsoo.ru/00ae3de
8

bubmuoreka [JOK
https://m.edsoo.ru/00ael75
0

62

KonTponbHas padora
Ned 1o Teme
«Baxneiimnine
METaJUIBl U UX
COCIMHCHHUS

23.04

63

BemecTBa u
MaTepHuabl B

24.04

bu6mmoreka [JOK
https://m.edso0.ru/00ae3f50



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

OBCEIHEBHON
JKA3HU YEJIOBEKA

XUMHYECKOE

64 3arpsi3HeHUE
OKPYKarOILEH Cpebl
Poinn xumuu B
pEIICHUHN

65

IKOJIOTHYECKUX
npo0em

PesepBHBIil ypoK.

O06o0061IEHNE U
CHCTEMATH3ALA

66

3HAHUH

PesepBHBIil ypok.
O06o0061IEHNE U
CHUCTeMaTH3aIUs
3HAHUI

67

PesepBHBIil ypOK.
O6o061eHne u
cucTeMaTu3anus
3HAHUU

OBIIEE KOJIMYECTBO
YACOB IIO0
[NPOT'PAMME

68

68

30.04

08.05

15.05

20.05

22.05

bu6mmoreka [JOK
https://m.edsoo.ru/00ae427
0

bubmuoreka [JOK
https://m.edsoo.ru/00ae427
0

bubmuoreka [JOK
https://m.edsoo.ru/00ae0d0
a

bubmuoreka [JOK
https://m.edsoo.ru/00adb33
c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb
2



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




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., Octpoymos WU.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «lIpocBenienue»

* Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
Beenure

1. I'abpuensu O. C., Bocko6oitnukosa H. I1., SmykoBa A. B. HacronpHas kKHUTa yauTers.
Xumus. 8 ki1.: Metoaudeckoe nocoodue. - M.: Ipoda, 2021.

2. T'abpuensn O. C., SmykoBa A. B. Terpaap s 1a00paTOPHBIX OINBITOB M MPAKTHYECKUX
pa6ort. 8 k. K yueonuky O. C. I'abpuensna «Xumust. 8 kmace». M.: Ipoda, 2022.

3. I'abpuensn, O. C. Metoauueckoe nocodue k yueoHuky O. C. 'abpuensna «Xumus». 8
kiacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nocodue k yueOnuky O. C. 'abpuensna «Xumusi». 9
kiacc / O. C. IN'abpuensa. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorudeckue kaptol Kk yaeOnuky O. C. 'abpuensna «Xumus. 8 kimacey :
Metonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2020

6. Xumus : TexHonorndeckue kaptol Kk yueOnuky O. C. 'abpuensna «Xumus. 9 kimacey :
Metonudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki1.: KontponbsHbie U ipoBepoyHbIe paboThl K yuebnuky O. C. 'abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [lpoda, 2022.
TaHHbBIE

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Beenutenanubiehttp://www.chemnet.ru I'azera « Xumust» u caitt ais yuuresst «5 uny Ha
YPOK XUMHUI»

http://him.1september.ru Exunas xomtekuus LIOP: TlpenmeTHast KoIeKust « XUMUSD
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBI:
xumus. Komnekius Poccuiickoro o6mieo0pa3zoBaTesHOTO opTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoi

http://www alhimik.ru Bcepoccuiickast omumnuaza MKoIbHUKOB 10 XUMUHN
http://chem.rusolymp.ru Opranudeckast XuMHsL: 3JI€KTPOHHBIH YISOHHUK ISl CPEIHEH
IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHU: JIEKTPOHHBINA YUeOHHK

http://www hemi.nsu.ru OTKpbITHINA KOJUTEIK: XUMHUS

http://www.chemistry.ru JlucraninoHHast OTUMITHAIA 10 XMMHH: TEICKOMMYHHUKAIIMOHHBIN
o0pa30BaTeNbHbIN MPOEKT



