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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOTIO 0OIIEro o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIIIUU MPENoAaBaHusl y4eOHOTo peIMeTa « XUMHUs
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo xuMuM NHa€T MpEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyuyeHusl, BOCIUTAHUS M PaA3BUTUI OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE peaMETHOE CoJIepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHMs, a TaKKe TPEOOBaHUM K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEIbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OpPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEpPUATBLHOM €IUHCTBE MHPA, BAKHYIO
pOJIb UTPaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTUM M 00 HBOJIIOIUMHU BEIICCTB B MPHUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUILIEBOM U SKOJIOTUYECKOM 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4Jarommxcsi, HaBBIKOB HMX CaMOCTOSTENIbHOW  y4uyeOHOM  JIesTEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B pOPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUMU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHUs MPOTpaMMbI IO XUMHUU CcPOopMUpOBaHAa Ha OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKON
peakiuu. O0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MTOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBleHUd 00 3IEKTPOJUTHYECKOM JHCCOLMAlMM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUSI U TOJy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMWS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HaHWN W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX ol Mupy,
«buosnorus. 5—7 ximacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHM, 3aKOHOB M TEOPETUICCKHUX MOJIOKCHUH,
JIOCTYIIHBIX 00O0OIIEHUII MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JeSATEeIbHOCTH, OCBOCHMM NpaBUI 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHATHIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeTOoJaM NO3HaHUs, (POPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY’KaIOIIer0 MHpa, MCIOJNB3YS 3HAHUS U OIBIT, TMOJyYEHHBIC MPH HU3YUCHHUH
XUMHMH, TPUMEHATh UX MpPH pEHIeHUH NpoOJieM B IOBCEAHEBHOM JKHU3HH U
TPYZIOBOM JI€SITEIIBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYXKaIOIIe MPUPOAHON CPEeIbl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

OOwiee 4uCIO YacoB, OTBEAEHHBIX JMJIi HM3yYEHUS XHMHUUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaisieT 136 yacoB: B 8 kinacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPKXAHUE OBYUYEHUA

8 KUIACC
IlepBoHayabHbIe XUMHUYECKHUE TOHATHS



[Ipenmer xumuun. Posb XMMUM B )KM3HHU YEIOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemnjectBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsiTHe 0 MeTojax Mo3HAaHUS B XUMHUU. UHCThIE BEHIECTBA U CMECH.
CrniocoObl pa3zesieHust CMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. CHMBOJIBI XUMHYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBasi 40JII XUMUYECKOTO 3JIEMEHTA B
COECIMHEHUMU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMoCBSI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

@uU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd pPEeakus U €€ MPU3HaAKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHus. Knaccudukarms
XUMUYECKUX PEAKIUI (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 000PYJOBAaHUEM, U3YUCHUE U OIMHUCAHUE
(¢u3MYeCKuX CBOMCTB O00pa3sNOB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE M KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOUM MPOBOJIOKH, B3aUMOJICHCTBHUE MeJla C KUCIOTOMN) SIBJICHUM, HAOIIOACHHUE U
OMKMCAaHWE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pasziiokeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) npu HarpeBanuu, B3auMoIecTBHE Xkene3a ¢ pactBopoM cosid Meau (1),
U3Y4YeHHUE CIOCOOOB PA3JCICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIAPUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsI MacChl, CO3JaHUE MOJENEH MOJEKYII
(IIapOCTEPKHEBBIX ).

BaxHeline npeacTaBuTe M HEOPraHUYECKHUX BELIECTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopoa — anemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TropeHusi). Oxcunabl. [Ipumenenue xkuciopoaa. CrocoObl
MOJIYYCHHUST KUCTopoda B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpoaa.



TennoBoit 3¢h(deKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peaKIUu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3IyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHust. Kucmorel u comnu.

MousipHbIit 00BEM Ta30B. Pac4€Thl T0 XUMUYECKUM YPaBHECHUSM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeKka. KpyroBopot BOAbI B IpUpPOJE.
3arpsi3HeHre NpUPOJHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbie) W
HecosneoOpasyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHui. PU3MYECKHE UM XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenkinarypa kucinor. Gusndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COJIEPKaHUs KUCIOpOAa B BO3AyXeE, MOJIyUYEHHUE,
coOuMpaHue, pacrno3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOPOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHusi TopeHust (Mmokapa), O3HAKOMJICHHME C O0Opa3laMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, PACMO3HABAHUE U H3YUCHHE
CBOMCTB BOJIOpoJia (TOpeHHE), B3auMoeHcTBHE Bojopoaa ¢ okcuaom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUCOMATEPUAJIOB), HAOMIOACHUE OOPa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBICHUE PACTBOPOB C OMNPEICIEHHOMN
MAaCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJIb30BAaHHE BHJIEOMATEPHAIIOB),
UCCJIEIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,



u3ydyeHue B3auMmozeiicTBus okcupa menu (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KUCJIOT C METajulaMH, pPEeaKkUui HEUTPAIN3ALNH, ITOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHUMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAJIBHBIX 3aJad 10 Teme «BaxHelmme Kiaacchl HEOPraHWYECKHX
COEIMHEHUI.

Hepunoanuyecknint 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
aemMenToB JI. U. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBf3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKIIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHEe O
IpyNNax CXOJHBIX 3JIEMEHTOB (LIEJIOYHBIE U IIEIOYHO3EMEIbHBIE METAIUIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aM(POTEpPHBIE OKCUIBI
Y THUJIPOKCHU/IBI.

[lepuonnyeckuit 3akoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (opMmbl
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynnbl. DHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI0YeK aroMoB MepBbIXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTepUCTUKA XUMHYECKOTO
3JIEMEHTA 10 ero noyoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIIAaM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xnumuueckass cBs3b. KoBajlleHTHas (moJisipHass M HENOJSpHas) CBS3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okuciieHus.  OKHCIATEIBHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponecchl OkuceHns U BOCCTaHOBIEHNs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BELIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LMHKA C pPacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIMX — MPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
(ropenue, peakiiy pas3ioKeHHs], COSTUHEHU).

Mesicnpeomemmuoie ceéazu

Peanuzanus MeXIpeaMETHBIX CBSI3€M NMPU HM3YyYEHWH XMMHHM B § Kiacce
OCYILIECTBIISIETCSl 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX



NOHATUH, TaAK W MOHATHUH, SIBJISIOIINUXCS CUCTEMHBIMU JJI1 OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIA (DaKkT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanus, MNEePUOJUYHOCTb, HAOJIIOJECHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUYECKUM 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocepa, rtuapochepa, MuHEpaIbl, TOPHBIC TOPOJIHI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasl peaKIHs

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTM B W3MEHEHUU CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA H HX
COCIMHEHUN B COOTBETCTBUM C IIOJOKEHUEM »JJIeMEHTOB B Ilepunonnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIBI XMMHYECKOW CBA3H. THIBI KPUCTALIMYECKHUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMUYECKOM CBS3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIAaCCAM HEOPTraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMUYecKuX peakluuid Mo pa3auyHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHUIO CTETEeHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U HIOTEPMHUUECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[loHsiTue 0 ckopocTH xumuyeckoil peakuuu. lloHstre 00 oOpaTUMBIX H
HEOOpaTUMbIX XUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U IeTepOTreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTue 0 xumuueckom paBHoBecun. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XHMHYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHS.
OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHOU peaKuuu. CocraBiienue YpPaBHEHUU

OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMid C  HWCIOJB30BAHWEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIIA0bIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coJiel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconnanyu. KauectBeHHble peakuny Ha MOHBL. [IoHATHE O TMApOIN3E Conel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaklHH
OT BO3ACHCTBUS pa3INUHbIX (AKTOPOB, HCCIEAOBAHUE DIEKTPOIPOBOIHOCTH
pacTBOpOB BELIECTB, IIpoLecca AUCCOLMALMMA KHCIOT, LIEJIO0YEeH U COJIEH
(BO3MOYKHO  MCIIOJIb30BAaHME  BHJEO MaTepUaloB), MPOBEIACHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKM  NPOTEKAHHWS  peakuMid HOHHOIOo  oOMeHa
(oOpazoBaHue oOcajka, BbIACICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIbBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PacllO3HaBAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUi HAa HOHBI, pEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

Hemertanibl 1 MX coeiMHEHUSA

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaM{, HEMeTallaMH, Ueno4amMu). XJIOpOBOAOPO/I.
ConsiHast KuCiOTa, XMMUYECKHE CBOMCTBA, IOJyYEeHHE, NMpUMEHeHHe. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelmnue XJIOpHIbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

Oo6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENeHU OKucieHus. CTpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHEe cBOMCTBAa. OKCHIBI CEpbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHUIOB.
CepHas kuciora, Qu3UUecKue W XUMHYECKHE CBOWMCTBa (00mIME Kak
NpEeACTaBUTENsl Kjacca KHUCIOT W chneurduyeckue). XHUMHUYECKHE pPEaKIuHu,
Jekale B OCHOBE IMPOMBIIUIEHHOTO CHOc00a TMOMYYeHHUsSI CEpHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAU€CTBEHHAs peaKlus Ha
cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHMA B MpUpoJie. XUMHUYECKOE



3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH cepbl (KHUCIOTHBIE AOXKIH,
3arpsi3HEHHUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTENICHU OKUCIEHUs. A30T, paclpOoCTpaHEHHUE B MPUPOJIE,
dbuznyeckre U XMMUYecKue cBorcTBa. KpyroBopotT azora B mpupojie. AMMHUaK, €ro
bu3nYecKue 1 XUMUYIECKHUE CBOMCTBA, TOJydeHrue u nmpuMeHeHune. Com aMMOHWS,
X QU3NYECKUE U XUMUYECKHE CBOWMCTBA, MpUMEHEeHHE. KadecTBeHHas peakmus Ha
HOHBI aMMOHHS. A30THas KHUCJOTa, €€ ToiydeHue, (PU3nYecKue M XUMHUYECKHE
cBOoMcTBa (0OmIME KaK TMPEJICTaBUTEIS Kjacca KHUCIOT W cHeruduuecKue).
Hcnonb3oBaHWe HUTPATOB MW COJIeM aMMOHHMS B KayeCcTBE MHHEPAIbHBIX
ya0OpeHuil. XuMHUECKOE 3arps3HCHUE OKPYKalolel Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAW, 3arpsA3HCHHE BO3AyXa, IMOYBBI U BoAoéMoB). Docdop,
aloTponHeie Moaudukammu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pu3MIeCKUe 1 XUMHUIECKUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMS.  YTJIEpoHd,  auIOTPOITHBIC
MoAU(UKAIIMKM, PACHPOCTpaHEHUE B TMpuUpojae, (U3NYecKue U XUMHUYECKUE
cBoricTBa. Ancopobuusa. Kpyrosopot yriepona B npupojae. OKcuapl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJYYEHUE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yraepoga (IV), rumoreza mnoGanbHOrO NOTEIUIEHUS KJIMMaTa, IMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHE CBOMCTBA,
noJiydieHrue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHaUaIbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, TUJICH, alleTHIICH, dTAaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKThl UX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[ToHsaTre 0 OMONOTUYECKHU BaKHBIX BEIIECTBAX: dKUPaX, O€IKax, yriieBojax — U X
poii B JKM3HU UeJOBeKa. MarepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemnuii, ero ¢usnueckue M XHUMHYECKUE CBOMCTBa, TOJyYEHUE W
npuMenenue. CoenuHeHuss KpeMmHHsi B mpupoje. OOmue mnpeactaBieHus o0
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BAaHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelinne cTpouTenbHbIe MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO MCIOJIB30BAHMS
CTPOUTEJILHBIX MaTEPUAJIOB B TOBCEHEBHOM JKU3HHU.



Xumuueckuii IKcnepumenm:

U3ydeHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
NPOBEJICHUE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
WX TIPOTEKAHMsI, OIBIThL, OTPAKAIOIIHNE (PU3NYECKHE M XUMHYECKHE CBOMCTBA
raJIOTEHOB M UX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHE C oOpa3lamu XJOPUAOB (TalOT€HUIOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXXKHO  HCIOJIBb30BaHHE
BUJIEOMATEPHUAIIOB), HAOMIOICHHE TIpoliecca OOYTiIMBaHUs caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, HM3Y4YCHUE XHUMHYECKUX CBOICTB
pa30aBlIeHHON CEpPHOM KUCIIOTHI, IPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylibdar-
WMOH W HaOmIoJieHHe MpHU3HaKa e€ MPOTEeKaHHs, O3HAKOMJICHHE C (U3NYECKUMU
CBOMcTBaMH a30Ta, (ochopa W MX coenWHEHUN (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHATIOB), 00pa3laMi a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYEHNUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJCHHUE
KAUECTBEHHBIX PEAKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX IPOTEKAHHUsI, B3AUMOJACHUCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), WU3YyUYECHHE MoZEeNnen
KPUCTAIUIMYECKUX pelIETOK anmasa, rpaduta, (QyijaepeHa, O3HAKOMJICHHE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM NIPOTHBOrasa, MoJydeHHe, COOMpaHue, paclio3HABAaHUE M H3yYEHHUE
CBOMCTB YIJIEKMCJIOTO ra3a, IpOBEJICHUE KauyeCTBEHHBIX pEakUuid Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE I[IPU3HAKOB MX IPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxHenme HeMEeTaIUIbl U UX COCIUHEHUS.

MeTayuibl 4 X COeIMHEHUS

OO01ast XxapakTepUCTHUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux noyiokeHuss B llepmommueckor cucreme xumuyeckux siemeHtoB . U.
MenpeneeBa u ctpoeHuss atToMoB. CTpoeHHe MeTauioB. MeTtaudeckas CBsA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpspKeHU MeTaioB. u3nueckue U XMMUUYECKHE CBOMCTBAa MeTaiioB. OO0mue
CrocoObl ToNy4eHus: MeTayioB. IloHATHE O KOpPPO3UU METAIJIOB, OCHOBHBIE
cocoObl 3auMThl UX OT Koppo3uu. CrutaBbl (CTasb, YYTYyH, IJIOPAJIOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MMPOMBIIIJICHHOCTH.

[[{eounble MeTamibl: NoJNOXKeHHE B [leproanueckoil cucTeEME XUMUYECKUX
anemenToB . 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanus). OKCUIIbI U
TMAPOKCUIBl HaTpuss W Kanus. lIpumeHeHue IIEeNOYHbIX METAUIOB M HX
COCIMHEHUM.



[Ilenouno3emenpHblE METAUIBl MAarHUM W KaJbLUWW: TOJOXKEHUE B
[lepnonnueckon cucreme xuMmuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHune
UX aTOMOB, HAXOXJIeHHE B Tipupoie. usnyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseiimue coeauHeHUs Kaiblus (OKCUJ, THUIPOKCH, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUN: TIosiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTroMma, HaxoKJIeHUE B mpupone. Pusmdeckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATFIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpOe€HHE aroMa, HaxOXAeHue B npupoae. dusznueckue u
XUMHUUYECKUE CBOMCTBA xene3a. OKcubl, TuApOKcH bl U conu xenesa (II) u sxenesza
(III), ux cocraB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJblIUg U HATpUsl C BOJOM (BO3MOXKHO WHCIIOJIB30BAHUE BHJIEOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIpOLECCa TOPEHUS XKeje3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHME  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTCKAHUS
KaUYEeCTBECHHBIX PEAKIMA HAa MOHBI: MarHus, KajblMs, aIIOMUHUS, [IUHKA, JKeje3a
(I1) u xeneza (III), meau (1), HaOGnrOAEHUE U OMUCAHUE TPOIECCOB OKPAIIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiubldg (BO3MOXKHO UCIOJIb30BAHUE
BUJIEOMATEPHUAIIOB), MCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB TUIPOKCHUIA AITFOMUHUS
Y TUJPOKCHUJIA IMHKA, PEIIEHHE SKCIIEPUMEHTANIBHBIX 3aa4 110 TeMe «Baxueime
METAJUTbI U KX COSTUHCHUSI.

XuMHS M OKPYXKAOLIAS cpeaa

BemectBsa m Marepuasiibl B ITOBCEIHEBHOM XHU3HM YeEJIOBEKAa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHUUYECKUX peakiuii B ObITy. [lepBasi momolb npu
XUMHUUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromieh cpebl (MpeaeiabHas I0mycTuMast
KOHIIeHTpaIus BemecTs, aanee — [1JIK). Poias xumMun B pereHnn 3KoI0ruueckux
po0aem.

Xumuueckuii IKcnepumenm:

H3yueHHe oOpaslloB MaTepuajioB (CTEKJIO, CIUIaBbl METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXNpeIMETHBIX CBsI3€M MpU U3YYEHUH XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIIMUX €eCTeCTBEHHO-HAYYHBIX



MOHSTUN, TaK U MOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTJCNBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUs, AaHalu3, CHUHTE3, KIacCUpUKalusi, MEpUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJEIMPOBAHUE, W3MEPEHUE, MOJIEb, SIBICHHUE, HNapHUKOBBIN
s dekT, TEXHOIOTHS, MAaTEPHUAIIBI.

®duznka: Marepusi, aToM, O3JEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKJIUJ,
U30TOIbI, PAAHMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHHKH,
HOJIyIPOBOJHUKHU, JAMDJIEKTPUKH, (POTOIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacCTBOP, paCTBOPUMOCTh, KPUCTATINYECKAs
pemérka, CIiaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorust: ¢orocunTes, npixanue, Oumocdepa, d3KOCUCTEMA, MUHEPAIBHBIC
y10OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.

IIVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOT'O OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHUs JOCTHUTalOTCSI B XOJ€ OOyYeHHs XUMUU B €IUHCTBE Y4EOHOH H
BOCIHUTATEIbHON EATEIBHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMHM, MPHUHITHIMU B
oOmiecTBe MpaBWIaMM M HOPMAMH TOBEICHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOMO3HaHUsl, CAMOPA3BUTHS U COLIMATTU3ALMKI 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yNbTaThl  OTPaXalT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTalUud U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHMSL:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
U HAydYHOMY HACIIEUIO, TIOHUMAHUS 3HAYCHHS] XWMHUYECKOW HAyKd B KHU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOUW WH(pOpMaIMeil o
NEPEIOBBIX JTOCTHKEHUSX U OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHMHUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMS:

OPEJCTaBICHUS O COLMAIBHBIX HOpMax M TMpaBUaX MEXJIMYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW NEATENbHOCTH MpHU



BBITIOJIHCHUH YYEOHBIX, TO3HABATEIBHBIX 3a/1ad, BBHINOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YI€OHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4YEOHON MESITEIBbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOUX TOBApUIIEH C MO3UIUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIMUE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABIISIOIINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOJBI, B3aMMOCBS3AX YeEJIIOBEKa C
MIPUPOIHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIIbHBIE MOTHUBEI, HAIIPaBJICHHBIC HA IMOJTYYEHUE HOBBIX 3HAHHWM 10
XUMHUH, HEOOXOJIUMBIE JJIi OOBSCHEHHUS HAOJII0aeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, MH()DOPMAIMOHHOM M YHUTATEIbCKOM KYJIbTYpHI, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHOUN
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMH HH()OPMAITMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOY4YCHUS B
JlaTbHEHIIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHWE IICHHOCTU KU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 KU3HU, OCO3HAHHWE MOCIEACTBUN U
HETPUATUE BPETHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypeHHs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBuid O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO TPOQEeCcCUil U Tpya pa3IuyHOTo poja,
yBOXEHUE K TPYAYy W Pe3ynbTaraM TPYAOBOW MEATETLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUs TMPEAMETHBIX 3HAHWKW TI0 XWUMHH, OCO3HAHHBIA BHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa3oBaHus ¢ YYETOM JTHUHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCHEIIHON TPOo(heCCHOHATBLHON ACATEIHPHOCTA M Pa3BUTH HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQECcCHOHATBLHOM Cpejie;

6) PK0JIOrHYeCKOro BOCIIUTAHUS

DKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TPUPOJAEC KaK HCTOYHHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS, TOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY



buznyecKkoMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTH COOIIOACHUS
IpaBuJI O€30MACHOTO MOBEAEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKKE B CUTYyaIHsIX,
YTPOXKAOIINX 310POBbIO U )KU3HU JIOCH;

CHOCOOHOCTH NMPUMEHATh 3HAHMS, MOJy4aeMble MPU U3yUYEHUU XUMUH, IS
pelIeHus 3aa4, CBSI3aHHBIX C OKPY’KaoILEeH MPUPOAHON CPEeIoH, Ui MOBBIIICHUS
YPOBHSI  3KOJIOTUYECKOW  KyJNbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
IKOJIOTUYECKUX TPOOJIEM M MyTed HMX pEHIeHHs MOCPEACTBOM METOAOB XHMMUH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHUSI PyKOBOJICTBOBATHCS UM B IO3HABATEIbHOM,
KOMMYHHMKaTUBHON U COLMATbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeaIMETHBIX pPE3yNbTaTOB BBIIEISAIOT 3HAYUMbBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHbIE TMOHATHS (3aKOH, TEOpus,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, FIKCIIEPUMEHT U JAPYTOE.), KOTOpbIE
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax U IMO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATENIbHBIE,
KOMMYHUKATHUBHBIE, PETyJIATHBHBIE), KOTOpbIE 0OECIeunBarOT (OPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IJITAHUPOBAHUIO U OCYIIECTBIICHUIO Yy4eOHOU
NEATEIBbHOCTH.

ITo3naBaTe/ibHbIEC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble jjoruvyeckue geiicTBus:

YMEHUSL HCIOJIB30BATh NPHUEMBI JIOTUYECKOTO MBIIIIEHUS IPU OCBOEHUU
3HAHUU: PacKpbIBaTh CMBICI XUMHUYECKHX MOHATHH (BBLACNATH UX XapaKTEpHbIE
IIPU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHUS 1151 OOBSICHEHUS OTJEIbHBIX (PAKTOB M ABJICHMI, BEIOUPATh OCHOBAHUS U
KpUTEPUH ISl KIAaCCU(PUKALMHM XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEAKIUH,
yCTaHaBIMBATh IMPUUYMHHO-CIEACTBEHHbIE CBSI3M MEXAY OOBEKTaMHM H3Yy4YECHHUS,
CTPOUTDH JIOTUYECKUE PacCyXIeHUs (MHIYKTUBHbBIC, ACYKTUBHBIC, 110 aHAJIOTHUH),
JienaTh BBIBOJIbI U 3aKITFOUEHHUS;

yMEHUE TMPUMEHSTh B TIpoOlLleCCe NO3HAHUA TOHATHS (NPEAMETHBIE U
MeTaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUH MOJEJIbHBIE MPEICTaBICHUS —
XUMHUYECKUH 3HAaK (CHMBOJI 3JIEMEHTAa), XUMHYecKas QopMmyja M ypaBHEHUE
XUMUYECKON pEeaKIUu — MpU PEUICHUH Y4eOHO-TT03HABATENbHBIX 337a4, C YYETOM
ATUX MOJIENBHBIX MPEJCTABICHUN BBISBISTH U XapaKT€PU30BaTh CYIIECTBEHHbBIC
PU3HAKU U3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEaKIIUH,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, HPUYUHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B U3YUAEMBIX IIPOLIECCAX U SIBICHUSAX.

Ba3oBble uccienoBaregbcKkue 1eMCTBUA:



YMEHHE HCIOIb30BaTh MOCTABICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHMs, a TaKXKe B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHUI;

OpUOOpeTEeHNE OMbITa IO IUIAHUPOBAHUIO, OPraHU3allUd M IPOBEICHUIO
YUEHUYECKUX OJKCIEPUMEHTOB, YMEHHE HaOIoAaThb 3a XOJIOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpOBaTh OOOOIICHUS U
BBIBOJIBI 10 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECTOBAHMS, COCTABIATh OTUET
O IIPOJIEJIaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yYMEHHME BbIOMpaTh, AHAIU3UPOBATH M HUHTEPIPETUPOBATH HH(POpPMALHIO
pa3IMyYHBIX BUIOB U (DOPM MpeACTaBICHUS, MOTYIaeMyIO0 U3 Pa3HBIX UCTOUYHUKOB
(Hay4HO-TIONyJIsIpHAasl ~JUTepaTypa XHUMHUYECKOTO COJEp)KaHUsA, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh Pa3NIUYHbIE METOJBI W 3alpPOChl MPU MOUCKE W OTOOpE
UHGOpPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJb30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJIb30BAaHUS PA3IUYHBIX ITOUCKOBBIX CUCTEM,
CaMOCTOATEILHO BBIOMPATh ONTUMANIBHYIO (DOpMY IpeACTaBICHUS HHPOpPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3alaydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu hopmMamu rpaduku 1 KX KOMOMHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh W aHAJIM3UpOBaTh B IIpolecce Y4YeOHOH W
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBePCAJIbHbIE YueOHbIe 1elCTBUSA:

YMEHUSI 3a/laBaTh BOMPOCH (B XO0J€ Jauajora W (W) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  NPEAJIOKECHHS
OTHOCHTEIFHO BBITIONHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHHsI ~ TPEJCTaBIATH  TMOJYYCHHBIE  pe3yabTaThl  [MO3HABATEIHHOU
JESTEIbBHOCTY B YCTHBIX W IHCbMEHHBIX TEKCTax; JelaTh MPE3CHTALNIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITa,
71ab0paTOpHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM M HUCCIIEOBATENBCKOM  JIEATENBHOCTH MPU  PEUICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuy€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uiuil (00cyX1eHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIMWHAIUS



COBMECTHBIX JEHUCTBUM, OINPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BEITIOJTHEHHON PaOOThI U IPYTHE).

PerynsiTuBHbBIC YHHBeEpCaJbHbIe y4eOHbIe AeHCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBIISATh, KOHTPOJIUPOBATh U TMPU HEOOXOAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanboee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsT YUYECOHBIX U
ITO3HABATEIBHBIX 33/1a4, CaMOCTOATENIIBHO COCTABJIATH WIA KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUK TIPA  BBINIOJIHEHWM 33JaHUA C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEILECTBAX M PEAKIIMSIX,
OLICHUBATh COOTBETCTBHUE IOJYYECHHOIO PE3yJbTaTa 3asBICHHON LA, YMEHUE
MCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbI€ B YCIOBUHN 3aJaHUN.

HPEIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeAMETHBIX pe3yJbTaTOB [0 OCBOCHHUIO 0053aTE€IbHOTO
COJIEpKaHusl, YCTaHOBJIEHHOTO JaHHOW (¢eaepanbHONM paboueill mporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOIIMMHKCS HAay4YHbIE€ 3HAHUS, YMEHHUS M CIOCOOBI
JNeucTBuM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHS», BUIBI
JNEATEIBHOCTH 1O  IOJYYEHHI0 HOBOIO  3HAHWs, €r0  HWHTEpPIpPETALNH,
IpeoOpa30BaHUIO U NPUMEHEHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYALIMSIX.

K koniy oOyueHus B 8 Kkiacce npeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBAaTh CMBICJ OCHOBHBIX XMMHUYECKHX IOHATHW: aTOM, MOJIEKYJA,
XUMUYECKUN DJIEMEHT, INPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(omHOpOJHAs M HEOJHOPOAHAsI), BAJIEHTHOCTb, OTHOCUTEINIbHASL aTOMHAS U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XUMHUYECKasi peakius, Kilaccu(ukaius peakluid: peaxiuu
COCIIMHEHHUs, PEaKUWH Pa3JOKEHUs, PEAKUUU 3aMEIICHUs, peakUun
0oOM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
AIpO aTOMa, HJIEKTPOHHBIM CIOW aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBS3b, MOJSAPHAs U HEMOJSIPHAsA KOBAJICHTHAS CBS3b,
VOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MaccoBas J0JI1 BeEIEeCTBa
(IpolLieHTHAs! KOHILIEHTPAIs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITHH U
MPUMEHSThH ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHUI;

e HCIOJB30BAaTh XUMHUYECKYIO CHMBOJHMKY JJs COCTaBJIeHUS (opmyin
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OMNpEAeNATh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,



MPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOH CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpeiBath cmbica Ilepuommueckoro 3akona [JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHMS MAacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢dopmy [lepuoanueckoit
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3iIu4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnma)y, maneie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHHS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuyeckux osaementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij sijipa, o0lee YUcCao JIEKTPOHOB
U pacrpeesieHUe UX Mo JEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE pPeakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, MO TEIUIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIHME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpPALICHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJISIPHYHO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢dopmyre
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEaKInu;

MPUMEHSITh OCHOBHBIC OIEPAlMM MBICIUTEIBHON EITeIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE TMPUYUHHO-CJIEACTBEHHBIX CBSI3€M — IJI1 M3Y4YE€HUS CBOWCTB
BEIIECTB U XHUMHUYECKHX PEAKIHM, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUSI — HaOIIOJICHUE, W3MEpPEHHEe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

cieioBaTh ~ IpaBWJaM  MOJb30BaHUA  XMMHYECKOM  TOCYIOH U
7abopaTopHBIM  000pYJIOBaHHWEM, a TaKKe TMpaBUjiaM OOpaIIeHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMUA 1O BBINOJHEHHUIO
Ja00pAaTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHUIO U COOHPAHUIO



ra3oo0pa3HbIX BEWIECTB (BOAOPOJAa M KHCIOPOAA), NPUTOTOBIECHUIO
pPacTBOPOB C OMPEACIEHHON MAacCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENOUEH U KUCIIOT C MIOMOIINBIO MHAUKATOPOB
(;makMmyc, dheHondTarenH, METUIOPAHXK U JPYyTHe).

K xonIty oOydenus B 9 kiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHYECKHUX MOHATHUWA: XHWMHYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PEaKITNs, XUMUIECKasl CBs3b, TEIUIOBOU 3(PdeKT
peakiuu, MOJib, MOJISIpHBIA  O00BEM,  PacTBOp,  BJICKTPOIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS] TUCCOLUALNS, PEAKIUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIe U
HEOOpaTUMBbIE pEaAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIINH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTajuInuecKas), KpHUCTAITMYeCKas pemeTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakUuuu, MpEeAeiabHO OMyCTUMAas
xoHueHTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MPUMEHSThH 3TU OHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBJCHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNeIEHHOMY KJIacCy CO€IMHEHUN 1o ¢dopmyiaM, BHUA XUMUYECKON
CBs3M (KOBAJICHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHWUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci [lepuomndeckoro 3akona [[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIKCHIBATh W XapaKTepU30BaTh
Tabauunyo Gopmy Ilepuogmdeckold CUCTEMBbI XUMHYECKUX DIIEMEHTOB:
pa3Inyath TOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» W «moOouyHast
noarpynmna (b-rpynma)», mambie u  OonbIME TEPUOIBl, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCIIOBBIMU  XapaKTepUCTHKAMH  CTPOCHHSI aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJIEKTPOHOB U



pacnpeneneHue WX 0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B M3MCHEHHH CBOWCTB 3JIEMEHTOB M WX COCIMHCHUN B
npeaesax MaJlbIX IMEPUOIOB U TJIABHBIX MOJATPYII C YIETOM CTPOCHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMUYECKHE peaknuu (10 YHUCIy W COCTaBy YYaCTBYIONIUX B PEAKITUU
BEILIECTB, MO TEIIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJITBEpPXAasi OINHUCAHUE
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS JJICKTPOJUTHYECKON JHUCCOIMAIMU  KHUCIIOT,
HIeJIOYEH U COJICH, MOJTHBIE U COKPAIIEHHbIE YPABHEHUS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3HM MEK/Ty BEIIECTBAMH PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIJICHHSI DJIEKTPOHHOTO OajaHCa ATHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKaHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XUMHMYECKOW  MOCYAOH H
7a00paTOpHBIM  O0OpYNOBaHMEM, a TaKXe TMpaBWwia OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIOIINEC  KAYeCTBEHHBI  COCTaB
pPa3IUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IYTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OTEPAIMU MBICITUTEIBHON JEATeTbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEMAaTHU3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —



HaOMIOICHUE, M3MEpPEHNe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaumeHoBaHue pa3jieioB u

KoaudecTBO 9acoB

KoHnTpoJubHbie

IIpakTH4eckue

dueKkTpoHHbIe (LM pPOBbLIE)

n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 ’ bubmuorexa [JOK
MPAKTUYECKOU NeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BerecTBa n xuMuieckue 15 | 0 bubmuorexa [JOK
peakunu https://m.edsoo.ru/7f41837¢c
Uroro no pazueny 20
Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
1 Boznyx. Kucnopoa. ITonstue 6 0 0 bubnuoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢
5 Bonopon. Tlonstue o kucimorax g 0 | bu6nuoreka [IOK
U COJIIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 | | bu6nuoreka [IOK
OCHOBAaHUX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 1 1 bu6nuoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu




[Tepuoanueckuii 3aKOH U
31 [lepuoauueckast cucrema 7 0 0 bubmmoreka [IOK
) XUMHYECKUX 31eMeHTOB JI. U. https://m.edsoo.ru/7t41837¢c
MenpneneeBa. CTpoeHue atoMa
XuMHuecKas CBS3b.
3.2 OkuCIUTENBHO 8 1 1 bubmmorexa LOK
’ https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKLIUN
bu6nmoreka [IOK
n 15
TOTo Ho pasieiy https://m.edsoo.ru/7f41837¢c
PeszepBHoe Bpemst 3 brbmmorexa [TOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
[TPOI'PAMME
9 KUIIACC
KoumnuecTBo yacos
HaumeHoBaHue pa3iesioB U TeM JuekTpoHHbIe (HU(pPOBbIE)
Ne ni/m Konrpoasnbie | IIpakTuyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC PeCypChl
padoThI padoThI
Pa3nes 1. BemecTBO 1 XMMHYecKHe peaKIuu
11 [ToBTOpEeHME U yriaybieHne 3HaHUH 5 | 0 bubmmnoreka HOK
) OCHOBHBIX Pa3/eiIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnuotexa [JOK
) peakIuit https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs JUCCOLIUALIMSL. 2 | 1 bubnuoteka [JOK
) XHUMHUYECKUE PEAKLIUU B paCTBOPAxX https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17




Pa3gen 2. HeMeTaJIBI M UX COCAUHEHUSA

1 OO01mas XxapakTepruCTHKa XUMUIECKIX 4 bubnmnoreka HOK
’ anemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapakTepruCcTHKa XUMUIECKUX
2.2 snemeHTOB VIA-rpymmel. Cepa u eé 6 bubmorexa [OK
' PYHIIBL 6P https://m.edsoo.ru/7f41a636
COCIMHEHHS
OO01mmas XxapakTepruCcTHKa XUMUIECKUX
23 351eMeHTOB VA- nbl. A30T, Gocdop u 7 bubmmorexa LIOK
' TPYHHBL ’ p https://m.edsoo.ru/7f41a636
HX COCIUHCHHMS
OO0mias xapakTepPUCTUKA XMMUYCCKUX
2.4 3JIeI;eHT01§ IVApr MBIl YTIEPOa U 8 bubmorexa OK
) . Py ' poa https://m.edsoo.ru/7f41a636
KPEMHHH M UX COCTMHCHHS
Hroro no pazneny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
bu6nmorexa LIOK
1 i 4
3 Obmwe cpoiicTsa MeTaIIOB https://m.edsoo.ru/7f41a636
bu6mmoteka IIOK
3.2 B i 16
AXHEHIINE METAJUIBI U KX COEIUHEHUS hitps://m.edsoo.rw/7f4 12636
Hroro no paszneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemiecTBa 1 maTepuansl B KU3HU 3 bu6mmoteka IIOK
’ YeoBeKa https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
bu6 OK
PezepBHOE Bpemst 3 nommoreka I

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




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka Kourpoabubie | IIpakTuueckue
n/n Bceero U3YYEeHUS oOpa3oBaTeJibHbIE
padoThI padoTshI
pecypcsbl
[Ipenmer xumuu. Ponp XuMuu B KU3HU | 0 0 bu6mmoreka [IOK
yenoBeka. Tena u BelecTa 01.09.2025 | https://m.edsoo.ru/ff0d210c
Ilonsatue o MeTo1aX NMO3HAHUS B | 0 0 bu6mmoreka [IOK
XUMHH 03.09.2025 | https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuia
paboThl B 1a00paTOpUU U PUEMBI 1 0 | bubnnorexka [JOK
oOpaitieHus ¢ 1abopaTOPHBIM 08.09.2025 | https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
YucTele BemecTBa U cMecH. CIIoCOOBI 1 0 0 bu6mmoreka [IOK
paszeieHus cMecen 10.09.2025 | https://m.edsoo.ru/ff0d26ca
[TpakTiueckas pabota Ne 2
«1£)a3 eJIeHne CI\IZeceﬁ (Ha mpumepe 1 0 1 bubmmorexa [IOK
! . PrMED 15.09.2025 | https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bubmuoreka [JOK
A 1
TOMBIH MOJICKYJIBI 0 0 17.09.2025 | https://m.edsoo.ru/ff0d2a6¢
XuMHU4YecKue 3J1eMEHTHI. 3HaK! 1 0 0 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHX JIEMEHTOB 22.09.2025 | https://m.edsoo.ru/ff0d2be8
[TpocThie U ClIOKHBIE BEIIECTBA 1 0 0 bubnnorexka [JOK




24.09.2025 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmorexa HOK
P 7 29.09.2025 | https://m.edsoo.ru/ff0d2d50
3aK0OH OCTOSIHCTBA COCTABA BEILIECTB.
10 Xumnueckas popmyna. BanreHTHOCTD bubmmorexa [OK
Py 01.10.2025 | https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX JIEMEHTOB
1 OTtHOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 06.10.2025 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUHU 08.10.2025 | https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemiectra. MoJib. bu6mmoreka [IOK
MognspHas macca 13.10.2025 | https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XuMuueckas peakius 15.10.2025 | https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUs MIPOTEKAHUSA bubnuorexa [JOK
XUMHUYECKUX PEaKui 20.10.2025 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUUYECKUE YPAaBHEHUS 22.10.2025 | https://m.edsoo.ru/ff0d3b88
Brluncnenust KoaudyecTBa, Macchl
17 BEILECTBA [10 YPABHEHUSIM XUMHUYECKUX bubmorexa HOK
. P 05.11.2025 | https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHIECKUX peakinui
18 (coenuHeHUs, Pa3I0KEHUS bubmmorexa [TOK
g P ’ 10.11.2025 | https://m.edsoo.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0IeHNE 1 bubmmorexa [IOK
N ARET, TRodI 12.11.2025 | https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIus 3HAaHUI
20 KonTponbnas pabota Nel o teme bubnnorexka [JOK




«BemiecTBa U XUMHUYECKUE PEAKITHID) 17.11.2025 | https://m.edsoo.ru/ff0d4290
Bos — cMech razoB. CocTaB
21 BO3 Ilyxa Kucnopon — snemMenT u bubmorexa LOK
AYXa. oA 19.11.2025 | https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
duznyeckre 1 XMMHUYECKHE CBOCTBA
22 KHCJIOPO/Jia (peaKIuu OKUCICHUS bubmmorexa [IOK
posa (peartl ’ 24.11.2025 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 oxcumax
CriocoObI MOTY4YeHHS KHCIIOPO/Ia B
23 J1a00PATOPUU U IPOMBIIIIEHHOCTH bubmmorera [TOK
PaTop P ' 26.11.2025 | https://m.edsoo.ru/ff0d497a
[IpumeHneHnue KucIopoia
TennoBoii 3 PeKT XMMUIECKOI
24 peakIuu, MOHITHE O bubnnoreka [JOK
TEPMOXUMHYECKOM YPaBHEHUU, DK30- 01.12.2025 | https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKIIUSIX
TommmBo (HedTh, yroiab U METAH).
25 3ar 5[3H€I§I/I€(1;O3 a a, CIT0COOBI iro bubmorexa LIOK
P AR, 03.12.2025 | https://m.edsoo.ru/ff0d4c4a
MIpEeA0TBpAIEHUS
[IpakTuueckas padbora Ne 3 o teme
26 «ITonyyenue u cobupanue KuciIopoaa bubmorexa LHOK
v o P pPOAa, 08.12.2025 | https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBONCTBY»
7 Bonxopon — anemeHT u mpocToe bubnnorexka [JOK
BelecTBO. HaxoxxaeHnue B nmpupojae 10.12.2025 | https://m.edsoo.ru/ff0d4dd0
)3 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
BoJopoa. [Ipumenenne Bogopoaa 15.12.2025 | https://m.edsoo.ru/ff0d4dd0
29 IToHsaTHE 0 KUCTOTAX U COJIAX bubmmorera [IOK
17.12.2025 | https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmuorexa [JOK
naboparopuu 22.12.2025 | https://m.edsoo.ru/ff0d4dd0




[IpakTuueckas padora Ne 4 o reme

31 «[Tonydyenue u cobupanuie Bogopoa bubmmorexa [OK
- . P AOPOAS, 24.12.2025 | https://m.edsoo.ru/ff0d4f42
M3Yy4YEHUE €ro CBOMUCTBY»

1 MonsipHslii 00bEM Ta30B. 3aKOH bubmumoreka [IOK
ABoraapo 29.12.2025 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA

33 BEILIECTBA r'a3a MO €ro U3BECTHOM bubmmorexa [IOK

. N Y 12.01.2026 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruucienust 00bEMOB ra3oB 1o

34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P .. peaitt . 14.01.2026 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B

35 ®Ou3nyecKue U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI 19.01.2026 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwuii. [Tonstie 06 bubnnoreka [JOK
HHAUKATOpax 21.01.2026 | https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiennbie

37 u HI;HacmpeHHmIe) aCTBOPBI B bubmorexa HOK

HI P poL 26.01.2026 | https://m.edsoo.ru/ff0d5b40
MaccoBas 10J1s1 BEIIECTBA B PaCTBOPE
[IpakTuueckas padbora Ne 5 o teme

18 «[IpuroTtoBiieHHE PACTBOPOB C bubnmnoreka [JOK
onpeaenEéHHON MacCOBOM J10eH 28.01.2026 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 KonTtponbHnas pabora Ne2 no teme bubnnoreka [JOK
«Kucnopoa. Bonopoxa. Boga» 02.02.2026 | https://m.edsoo.ru/ff0d6342

40 OKcuapl: COCTaB, KiIacCuUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa 04.02.2026 | https://m.edsoo.ru/ff0d664e

41 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnnorexka [JOK
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 09.02.2026 | https://m.edsoo.ru/ff0d664e




OKCHJO0B

4 OcHoBaHusI: cOCTaB, Kiaccudukams, bu6mmoreka [IOK
HOMEHKJIaTypa 11.02.2026 | https://m.edsoo.ru/ff0d67ca
[TonyueHne u XuMU4YECKHE CBOMCTBA bubnuoreka [IOK

43 .

OCHOBaHMI 16.02.2026 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa 18.02.2026 | https://m.edsoo.ru/ff0dfee2
[TonyueHne n XuMU4ECKHE CBOMCTBA bubnnorexa [HOK

45
KHCJIOT 25.02.2026 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATypa,

46 CHOCOéI)Ij oI )eHm{ XI/IMI/IqZ(I:)KHe bubmmorexa [JOK

N 7 ’ 02.03.2026 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue

47 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX 04.03.2026 | https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»

43 ['eneTnueckas CBA3b MEXIY KJIaCCaAMU bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUN 11.03.2026 | https://m.edsoo.ru/00ad9a50

49 O06o0mIeHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaHUU 16.03.2026 | https://m.edsoo.ru/00ad9cb2
KonTponbHnas pabora Ne3 no teme

50 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorexa HOK

on P 18.03.2026 | https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIie MOMBITKH KIacCUPUKAITTN
51 XMMHYECKHX 3J1eMEHTOB. [loHsiTHE O bubmorera [TOK
' 23.03.2026 | https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOTHBIX AJIEMEHTOB

57 [Tepuoanueckuii 3aK0H 1 bubnnorexka [JOK

Ilepronnueckas cucTeMa XUMHUYECKHUX 25.03.2026 | https://m.edsoo.ru/00ada52c




sanemenToB /I. 1. Menaeneera

53 [Tepuoast TITTBI, TTIOATPYIITIBI bubmorexa [TOK
PHOJAPL TPYIHIEL TOATPY 06.04.2026 | https://m.edsoo.ru/00ada52¢c
Crpoenue atoMoB. COCTaB aTOMHBIX bubnuoreka [IOK
54
anep. M3oTomnbl 08.04.2026 | https://m.edsoo.ru/00ada342
CtpoeHue AIEKTPOHHBIX 000JI0YCK
. bubnmoreka [JOK
55 aTOMOB 3J1eMeHTOB [lepuonnyeckoii
13.04.2026 | https://m.edsoo.ru/00adabbc
cucremsl [. 1. Menaeneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 110 €T0 IOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. 15.04.2026 | https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUI Pa3BUTHSI HAYKU U NPAKTUKH. [1. bubnnoreka [JOK
N. MenpeneeB — yu€Hbli, IeAaror u 20.04.2026 | https://m.edsoo.ru/00ada96e
rpaKJIaHUH
Peseprubiit ypok. O60011eHUE U
58 CI/ICTEM&TI/ISZP us 3HaHI/H;1II / bubmorexa HOK
N 1 22.04.2026 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas padboTa
KonTponbHnas pabora Ne4 o teme
59 «CTtpoenne atoMa. XuMu4ecKast bubnuotexa [JOK
cBs3b» / Beepoccuiickas npoBepoyHas 27.04.2026 | https://m.edsoo.ru/00adb486
pabota
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubmuorexa [JOK
XAMHYECKHUX JIEMEHTOB 29.04.2026 | https://m.edsoo.ru/00adaab8
61 Honnas xumuueckas CBs3b bubmorexa HOK
04.05.2026 | https://m.edsoo.ru/00adac34
62 KoBanenTHast nomnsipHast XuMH4YECKas bubnuoreka [IOK




CBsI3b 06.05.2026 | https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenonasipHas XUMUYECKAs | 0 0 bubnnoreka [HOK
CBSI3b 13.05.2026 | https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
o4 CTerens okuCIeHIA ! 0 0 18.05.2026 | https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAaHOBUTEIIbHBIC | 0 0 bubmuorexa [JOK
peakuuu 20.05.2026 | https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
06 OKHCAHTEIIH H BOCCTAHOBHTCIIH ! 0 0 25.05.2026 | https://m.edsoo.ru/00adb076
PesepBHeIit ypok. O600IICHHE 1
67 CHUCTEeMaTU3alus 3HAHUH 110 TEME 1 0 0 bubnuorexa [JOK
«CTtpoeHue aroMa. XuMUUYECKast 26.05.2026 | https://m.edsoo.ru/00ad9cb2
CBSI3bY»
68 PesepBHblit ypok. O6o01IeHNE U 1 0 0 bubnnorexa [HOK
cucTeMAaTU3alusg 3HaHui 26.05.2026 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4 6
ITPOIT'PAMME
9 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoka Bceero Kontponnueie | Ipakrmueckue HU3yYEeHUsS o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[Iepronrueckuit 3aKoH.
| [Tepuoanueckas cucrtema | 0 0 bu6nmoreka [JOK
XUMUYECKHX 351eMeHTOoB J[. 1. 01.09.2025 | https://m.edsoo.ru/00adb59e
Menpeneena




3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKUX AJICMEHTOB bubmorexa [TOK
R 04.09.2025 | https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus 1 HOMEHKIIaTypa bubnmoreka [JOK
HEOPTraHUYECKUX BEIECTB 08.09.2025 | https://m.edsoo.ru/00adb7e2
4 Buabl xuMuyeckoi CBA3U U THIIBI bubnmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK 11.09.2025 | https://m.edsoo.ru/00adbac6
KonTtponsnas padora Nel mo reme
5 «lToBTOpEeHue 1 yriy0OaeHHE 3HAHUH
P Yy 15.09.2025
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca
6 Knaccudukanus XuMuaeckux bu6mmoreka [IOK
peakLMil o pa3aIuyHbIM NIPU3HAKAM 18.09.2025 | https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTU XUMHYECKOM
7 eakiuu. IloHATHE O TOMOI€HHEIX U bubmorexa [JOK
DEARTHH. 22.09.2025 | https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKIIHAX
[ToHsiTHE O XUMUYECKOM
aBHOBecHH. DAKTOPHI, BIHUSIONINE
8 ga CKOpPOCTH XHMHqSCKoﬁ eaKmnn u bubmorexa [TOK
P peat 25.09.2025 | https://m.edsoo.ru/00adc28¢
MTOJI0KEHUE XUMHUIECKOTO
paBHOBECHS
9 OKHCITUTEITEHO-BOCCTAHOBUTEIIHHBIC bu6mmorexa [IOK
peakuuu 29.09.2025 | https://m.edsoo.ru/00adcade
Teopust 2NEKTPONIUTHYECKON
10 nccormanuy. CHIIbHBIC U ClIa0ble bubmorexa [TOK
A HITATLH. 02.10.2025 | https://m.edsoo.ru/00adcd68
DIIEKTPOIIUTHI
11 HMonHble ypaBHEHUS peakIni bubmorexa [JOK
P peaitt 06.10.2025 | https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA KUCJIOT U bubmuorexa [JOK




OCHOBAaHHUH B CBETE IIPEACTABICHUI 09.10.2025 | https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON
IUCCOLIMAINU
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIEHUN 00 Bubmiorexa LIOK
p . 13.10.2025 | https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOIHAIIIHI
14 IMousgaTue o ruaponuse coiei Enbmmorexa IOK
AP 16.10.2025 | https://m.edsoo.ru/00add9d4
15 O060011eHEe U cUCTEeMAaTU3aLUs bubnnorexa [HJOK
3HAHUN 20.10.2025 | https://m.edsoo.ru/00addd12
[TpakTuueckast paborta No 1.
16 «Pertrenue DKCIIEpUMEHTAILHBIX Brommozexa [OK
P 23.10.2025 | https://m.edsoo.ru/00addbfa
3a71a4y
Kontponbnas pabota Ne2 o teme
17 «DNEKTPOIUTHYECKAS] TUCCOLUALIUI Bubmzorexa LIOK
P A HHARIL 06.11.2025 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»
O01asg xapakTepucTUKa FaJIOT€HOB.
18 XI/II:/IIquCKILe CBf)ﬁCTBa Ha IIpUMepe Bubmzorexa LIOK
P p 10.11.2025 | https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopoa. CoJisiHast KHCIIOTA,
19 XUMHAYECKHE CBOUCTBA, IIOJIYIEHIE Brbmmozexa [IOK
’ v ’ 13.11.2025 | hittps://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padbora Ne 2 o teme
20 «llomyuenue COJTHON KUCIOTBI Brbmuotexa IOK
i . . ’ 17.11.2025 | https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX eal}clp WU, eCIU OWH U3 Brbmrotexa [IOK
DCAKHIH, g 20.11.2025 | https://m.edsoo.ru/00ade488

PCarcHToB /1aH B HU30BITKE




OO01m1ast XxapaKTepUCTHKA 3JIEMEHTOB

bu6mmoreka [IOK

22 VIA-rpynisl 24.11.2025 | https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
” Haxoxnenue cepol u €€ coeAMHEHU M bubnmoreka [JOK
B pUpoJe. XUMUYECKHE CBOMCTBA 27.11.2025 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaoposi, CTpOEHHUE, bubnmoreka [JOK
buznyeckue 1 XuMUYECKHe CBONCTBA 01.12.2025 | https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHast KMCIIOTA,
25 @HSHjeCKI/IZ u XI/II\EI/I‘ICCKI/IC bubmorexa LHOK
N 04.12.2025 | https://m.edsoo.ru/00adea28
CBOIICTBa, MPUMEHEHHE
OO61mas xapakTepuCTHKA 3JIEMEHTOB
26 VA-rpynmel. A30T, bubnuoreka [IOK
pacnpocTpaHeHue B IPUPOJE, 08.12.2025 | https://m.edsoo.ru/00adeeabd
du3HYECKre M XUMUIECCKHE CBOHCTBA
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
7 MOJIy4EHUS CEPHON KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE 11.12.2025 | https://m.edsoo.ru/00adec8a
OKpY’KaroIlle cpebl COeAMHEHUSIMU
cepbl
)3 Beruucnenue maccoBoil 10U bu6mmoreka [IOK
BBIXOJA MIPOJYKTA PEAKLIUU 15.12.2025 | https://m.edsoo.ru/00adec8a
AMMHuak, ero pu3nuecKue u
29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmmorexa [TOK
18.12.2025 | https://m.edsoo.ru/00adf004
MIPUMEHEHUE
30 [IpaxTuueckas padora Ne 3 o reme bubnuoreka [IOK
«ITonyueHne amMuaka, U3y4eHHUE €ro 22.12.2025 | https://m.edsoo.ru/00adf180




CBOUCTB»

A3OTHas KUCIOTa, e€ Ppusnueckue u

bu6mmoreka [IOK

31
XUMHUYECKHE CBOMCTBA 25.12.2025 | https://m.edsoo.ru/00adf306
Hcnonp3oBanue HUTPATOB U COJIEH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX
32 no0peHuil. XuMuyeckoe bubmmorexa [IOK
Y ' . 29.12.2025 | https//m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYKAIOIIEH CpeIbl
COCTMHCHUSIMU a30Ta
Dochop. Okcun dbochopa (V) u
33 (1)0(:(%)0 pHa;I KI/ICJ'I((l))Ta q)®§3n(tlezzxﬂe u bubmorexa LHOK
P . 12.01.2026 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4eHHE
Hcnonb3oBanue pocdaros B
34 KayeCcTBE MUHEPAIbHBIX y100pEHUI. bubmuorexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIbI 15.01.2026 | https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHUE B
35 npu I()) J; E)I/ISI/II‘)IeCKII)/Ie U XUMUYECKHUe bubmmorexa [TOK
P ? e 19.01.2026 | https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcuapl yriaepojaa, ux Gpuzndeckue u
36 XUMHYECKHE CBONCTBA. bu6mmorexa [IOK
Dkonorudyeckue mpoOIemsl, 22.01.2026 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHI0M yriepoja (IV)
37 YronbHasg KACIOTa U €€ CONu bubmorexa HOK
26.01.2026 | https://m.edsoo.ru/00ae006¢
[Ipaktuueckas pabota Ne 4 o Teme
"ITosrydeHne yrieKucioro rasa. bubnuoreka [IOK
38
KauectBennas peakuust Ha 29.01.2026 | https://m.edsoo.ru/00ae027¢

KapOoHaT-1oH"




[TepBoHauaNbHBIE MOHATHS 00

39 OpraHMYECKUX BEIIECTBAX KaK O bubmmorexa [TOK
02.02.2026 | https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemnuii u ero coenuHenus bubmmorexa [IOK
05.02.2026 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.

41 Pemenne skcriepruMeHTANbHBIX 3a1a4 bubnmoreka [JOK
1o teme «BaxHeillne HeMeTaIbl U 09.02.2026 | https://m.edsoo.ru/00ae0bf2
UX COCMHEHUS»

KonTponbnas pabota Ne3 o teme
42 «Baxuelmme HeMeTaIbl U UX bubmorexa HOK
12.02.2026 | https://m.edsoo.ru/00ae0e18
COCTUHEHUS
OO01mas xapakTepucTHKa
XUMHUYECKHUX JIIEMEHTOB —

43 MeTa/uI0B. MeTaminueckasl CBSI3b U bubmuorexa [JOK
METAJJINYECKask KpUCTAIUTMYECKAst 16.02.2026 | https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METaJIIOB
XUMHYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUYECKUN Psift bubmmorexa [OK

. 19.02.2026 | https://m.edsoo.ru/00ael 156
HaANPSDKEHUH METalIoB
O611e crocoObl MoTy4eHHUs
MetauioB. CruiaBsl. Beraucnenus no
45 YPaBHEHUSM XUMUYECKUX PEAKLIUN, bubmmorexa [TOK
26.02.2026 | https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJAEPKUT
pUMeECH
46 ITonsiTHE O KOPPO3UK METAUIIOB bubmmorexa [TOK
02.03.2026 | https://m.edsoo.ru/00ae1278




bu6mmoreka [IOK

47
[Henorrbte meTaet 05.03.2026 | https://m.edsoo.ru/00ael4b2
Oxcuipl ¥ TUIPOKCHIBI HATPUSL U bubnunorexa [IOK
48
KaJis 12.03.2026 | https://m.edsoo.ru/00ael4b2
[[{enouHO3eMeNbHBIE METATIIBI — bubnmoreka [JOK
49 . .
KaJILITUM 1 MarHui 16.03.2026 | https://m.edsoo.ru/00ael5e8
50 Baxueiime cCoOeUHCHNS KalbIIHs bubmmorexa LIOK
19.03.2026 | https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CHCTEMATH3ALIH
3HAHUH 23.03.2026
5 JKEcTKOCTh BOABI U CITOCOOBI €& bu6mmoreka [IOK
yCTpaHEeHHs 26.03.2026 | https://m.edsoo.ru/00ae1886
[TpakTiueckas pabota Ne 6 o reme
53 "JKécTkocTh BOABI M1 METOJIBI €€ bubmorexa HOK
" A 8 06.04.2026 | https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
N bubmuorexa [JOK
54 A
JTOMHHHH 09.04.2026 | https://m.edsoo.ru/00aelc64
55 AmdotepHbIe CBOMCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA 13.04.2026 | https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 XK
eeso 16.04.2026 | https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUBI U COJIH bubnnoreka [JOK
xenesa (II) u xxenesza (I1I) 20.04.2026 | https://m.edsoo.ru/00ae35e6
53 O00011eHNe U cCUCTEMATU3ALNS
3HAHUHI 23.04.2026
[TpakTiueckast padora Ne 7.
59 Penrenne skcrepuMeHTAIbHBIX 3a1a4 bubmorexa LIOK
p g 27.04.2026 | https://m.edsoo.ru/00ae3de8

o TeMe «BaxkHeine MeTaiIbl U UX




COCOAUHCHU A

Brluucnenus no ypaBHEHUAM
XUMUYECKHUX PEaKLU, ECIIM OJUH U3

60 peareHToB J1aH B U30BITKE WIN | bubmumoreka [IOK
COAEPKUT IpUMeCH. Beruncnenus 30.04.2026 | https://m.edsoo.ru/00ae1750
MacCOBOH J0JIH BBIX0JIa MPOAYKTa
peaxkuuu

61 O000111eHNEe U cCUCTEMATU3ALIIS |
3HAHUM 04.05.2026
Kontponbnas pabota Ne4 o reme

62 «BaxHeume MeTaJlibl U UX 1 07.05.2026
COCTUHEHUS

63 BemecTBa u Marepuansl B 1 bu6mmoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA 11.05.2026 | https://m.edsoo.ru/00ae3£50

64 XUMHUYECKOE 3arpsI3HEHHNE | bubnnoreka [JOK
OKPYKAIOIIEeH Cpebl 14.05.2026 | https://m.edsoo.ru/00ae4270

65 Ponb xumuu B pereHnu | bubnuoreka [IOK
HKOJIOTUYECKUX TTPOOIEM 18.05.2026 | https://m.edsoo.ru/00ae4270

66 PesepsHblit ypok. O60011eHNE 1 | bubnuoreka [IOK
crucTeMaTu3alus 3HaHUI 21.05.2026 | https://m.edsoo.ru/00ae0dOa

67 PesepsHblit ypok. O60011eHNE 1 | bubnuoreka [IOK
CUCTEMAaTH3alMs 3HAHUH 25.05.2026 | https://m.edsoo.ru/00adb33c

68 PesepsHblit ypok. O60011eHNE 1 1 bubnnorexka [JOK
CHCTEMAaTH3alus 3HaHUH 26.05.2026 | https://m.edsoo.ru/00ad9cb2

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM MIPOI'PAMMBI

8 KVIACC

Kon
NMpoBepPsIEMOro
pe3yJbTara

1

1.1

1.2

1.3

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
o0pa3oBaTeJIbHOM NPOrPaMMbl OCHOBHOT'0 00111er0
o0pa3oBaHus

ITo Teme: «IlepBoHaYanbHBIE XUMUYECKHE TTOHATHS

pacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKHUX TOHSATHUHA: aTOM,
MOJIEKYJIa, XUMUYECKUN DBJIEMEHT, IPOCTOE BEILIECTBO, CI0XKHOE
BEILIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOIHAsS), BAJICHTHOCTb,
OTHOCUTEJIbHASI aTOMHAas W MOJIEKYJSIpHAs Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJISIpHAsi Macca, MaccoBasi J0Jisl XMMHUYECKOTO
3JI€MEHTa B COSAMHEHUH, MOJISIPHBIN 00bEM, XUMUYECKast pEeaKIusl,
KIacCHPUKAIMSA PEAKIUi: peakIMud COCIUHCHHS, PEaKIuu
pa3lioKEeHUs, PEaKIMM 3aMEIICHUs, PEaKIMh OOMEHa, 9K30- U
SHJIOTEPMHUUYCCKHE PEAKIMH, TeIJIOBON d(PPEKT peakiuu, pacTBop,
MaccoBas JI0JIsI BEIIECTBA (MPOIEHTHAsE KOHIICHTPAIIKsI) B PaCTBOPE
WUTIOCTPUPOBATh B3AUMOCBA3b OCHOBHBIX XMUMHYECKUX MOHATUNA U
NPUMEHSATh OTU TOHATUS TIPU OINHUCAHUU BEHIECTB U HX
MPEBPALLICHU I

WCIIO0Ih30BaTh XUMHYECKYIO CHMBOJIUKY ISl COCTaBIIeHUs (HOpMYJT

BCIICCTB U ypaBHeHI/Iﬁ XUMHUYCCKUX peaKHI/Iﬁ

1.4

PACKpbIBATL CMBICII 3dKOHOB COXpAaHCHUA MACChl BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOTO YUYCHHA, 3aKOHA

ABoraapo

1.5

1.6

1.7

OIpeNieNIATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX
COETMHEHUSIX

KJaccu(UIUpPoOBaTh XUMUYECKHUE peaKkIUM (10 YUCIY U COCTaBY
Y4acCTBYIOUIMX B PEAKIUU BEIIECTB, M0 TEIIOBOMY P HEKTY)
BBIUYUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO Macchl

BCIICCTB

1.8

BBIYUCIIATE MACCOBYIO OOJIFO XUMHYCCKOI'O 3JICMCHTA I10 (I)OpMYJ'IC

COCIUHCHHUS,




1.9

BBIYUCIIATh MaCCOBYIO JOJIO BEHIECCTBA B PACTBOPE

1.10

IIPUMCHSTH €CTCCTBCHHOHAYYHBIC METOAbI IIO3HaHUA -
HaGJIIOlleHI/Ie, HN3MCPCHUC, MOJCIIMPOBAHUC, OKCIICPUMCHT

(peanbHBIN U MBICIICHHBIN)

Ilo Teme: «BaxHeWine IpPEeNCTABUTEIN  HEOPraHUYECKUX

BCIIIECCTB»

2.1

22

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX MOHSTHUHA: OKCH],
KHCJIOTa, OCHOBAHUE, COJIb
OIpEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY Kiaccy

coequHeHui no popmynam

23

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCUICCTBA

24

2.5

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA
BEIIECTB  Pa3JIMYHBIX  KJIACCOB,  TOATBEPXKIas  ONMHUCAHUE
npUMepaMu  MOJIEKYJSIPHBIX ~ YPAaBHEHHUH  COOTBETCTBYIOLIMX

XUMHYECKUX PEAKIUN
MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX
Ka4eCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XUMUYECKUX

npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX

2.6

ClIieIoBaTh IMpaBHJIaM TMOJb30BAaHUS XUMHYECKOW TMOCYI0M U
J1a00paTOPHBIM 000PYOBAHUEM, a TAKXKE MIpaBUiIaM OOpaIeHHS C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITOJIHEHUIO
na60paT0pme XUMHUYCCKUX OIBITOB IO MOJYUCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (BOJIOPOAA U KHCIOPOA), IPUTOTOBICHUIO
pacTBOPOB C OMNPENETEHHON MAaCCOBOM J0JIEll pPacTBOPEHHOTO
BEIIECTBA, INIAHUPOBATH U MTPOBOAUTH XUMUYECKHE SKCTIEPUMEHTHI
[0 PaclO3HABAaHMIO PACTBOPOB WIENIOYEH M KHUCIOT C IOMOIIBIO

UHAUKATOPOB (JIaKMYC, (heHOIPTATCHH, METUIIOPAHXK U JAPYTHe)

2.7

IIpOBOAUTD pvaéTLI 10 YPaBHCHUIO XHUMHYECKOM peaKknumn

3.1

[To Teme: «llepuomnueckuii 3akoH u Ilepumommueckas cucrema
xumudeckux snemeHtoB J[. M. MengaeneeBa. CTpoeHue aTOMOB.
XuMuyeckas CBSA3b. OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE

peaxkum»

PaACKpBIBATE CMBICI OCHOBHBIX XUMHYECKUX TTOHSITHH: AApO aToMa,

BHCKTPOHHLIﬁ clioit aToMa, aToOMHasd Op6I/ITaJ'IB, paanyc aroma,



XAMUYECKasl CBSI3b, MOJISIPHASI M HEMOJISIPHAS KOBAJICHTHAS CBS3b,
3JIEKTPOOTPULIATENIBHOCTh, MOHHAS CBS3b, MOH, KAaTHOH, AHUOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC JICMCHTHI

33

OIMCHIBATh u XapaKTepUu30BaTh TaOIMYHYIO bopmy
[lepuonnyeckoil cuUCTEMbl XMMHUYECKMX 3JEMEHTOB: pa3inyaTh
MOHATHUSL «JIaBHas mnoArpynna (Arpynna)» u  «o0OouHas

noarpynna (brpymnmna)y, «Masnbie» 1 «00IbIIKE» MEPUOIbI

34

3.5

3.6

packpsiBaTh cMmbica [lepuonnueckoro 3akona JI.M. MenneneeBa:
JEMOHCTPUPOBATh TMOHMMAHUE MEPUOJAMYECKON 3aBUCUMOCTHU
CBOMCTB XHMHUYECKHUX DIEMEHTOB OT UX T[OJOXKEHUS B

[Iepnonnueckoii cucreme

COOTHOCHUTH O603Ha‘ICHI/I$I, KOTOPBIC HMCIOTCA B Ta6JII/III€
«HepI/IOI[I/I‘leCKaH CHUCTCMa XUMHNYCCKHUX JJIEMCHTOB HI/I
MeHnpeneeBay ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHUSA aTOMOB
XUMHNYCCKHUX JJICMCHTOB (COCTaB Hu 3apgana dapa, 0611166 151 (o)

AJIEKTPOHOB U paclpeAeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

ONpeaAcCiATL CTCICHL  OKHCJICHHA JJICMCHTOB B 6I/IHapHI>IX

COCANHCHUAX

3.7

OIIpCACIIATL BUIA XHUMHYECKOH CBSI3HU (KOBaJ'ICHTHaSI n I/IOHHaSI) B

HCOPraHNYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NMpoBepsieMoro
pe3yJjbTara

1

1.1

IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHON MPOrpaMMbl OCHOBHOI'0 00111€r0
o0pa3oBaHus

ITo Teme: «BemecTBO U XUMUYECKAsT PEAKIIUS)

paCKpI)IBaTI) CMBICJI OCHOBHBIX XHMHWYCCKUX HOHSITI/IfII paCTBop,
3JEKTPOJIUTHI, HEAIEKTPOIUTHI, SNEKTPOIUTHYECKAS TUCCOIUALN,
peakI HOHHOTO 00OMeHa, KaTaau3aTop, XMMUIECKOe PaBHOBECHE,
oOpaTtumbie H HEoOpaTUMbIe peakuuu,
OKHUCIINTCIbHOBOCCTAHOBUTCIIBHBIC peaKHI/II/I, OKHUCJIINTECIIb,
BOCCTAHOBUTEJb, OKHCJICHHE M BOCCTAHOBJICHWE, AJJIOTPOIHS,

aM(I)OTepHOCTL , XHMHUYECKas CBA3b (KOBaJ'ICHTHaSI, MOHHas,



1.2

1.3

MeTaJlJIn4ecKasi), KpUcTajsinyeckasi peui€rTka, CIUIaBbl, CKOPOCTb

XMMHYECKON peaKIuu

WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX NOHATUN U
IPUMEHATh O3TH IOHATHA IpU ONMCAHMM BEUIECTB M HX
IIpEBpALLCHUI

COCTaBJIATh YPABHEHUS MIEKTPOJIUTUYECKON TUCCOLMALUN KHUCIIOT,
LIEJI0YEN U COJICH, IOJHBIE U COKPALIEHHBIE YPABHEHUS PEAaKLUN

HOHHOI0 0OOMeHa

1.4

pacKphiBaTh  CYIIHOCTh  OKHCJIHTEIbHO-BOCCTAHOBUTEIHHBIX
peakuuii TOCPEICTBOM COCTABJICHUS DJICKTPOHHOTO OanaHca 3THX

peakuuii

1.5

IIpOBOAUTH paC‘IéTH 110 YPAaBHCHHUIO XHUMHYECKOM p€aKuuu

2.1

ITo Temam: «Hemerannabl U MX COEAUHEHUS» U «MeTaaiabl U HX

COCAUHCHUA»

XapakTepu3oBath  (ONMUCHIBATh) oOOmMEe U crenupuIecKue
XMMHUYECKHE CBOMCTBAa TNPOCTBIX U  CIOXKHBIX  BELIECTB,
MOATBEPK/asi ONUCAHHE NPUMEpPaMHM MOJEKYJISPHBIX U HOHHBIX

ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHWYCCKUX peaKHI/Iﬁ

22

2.3

24

2.5

COCTaBJIATH YpaBHCHHA peaKHI/Iﬁ, MOATBCPKAAOIIUX
CYIICCTBOBAHUC TeHETHYECKON  CBSA3H MCXKAY  BCHICCTBAMU

Pa3IUYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHMOCTH OT HX
CTPOCHUS, BO3MOKHOCTH MPOTCKAHUA XUMHUYCCKUX HpeBpaH_[eHI/Iﬁ

B PA3JIMYHBIX YCIIOBHUAX

CIeAOBaTh IMpaBWiaM TOJb30BaHUA XHUMHYECKOW IMOCYAOH H
nabopaTopHBIM 000PYJIOBAaHHEM, a TAKXKe MpaBUiIaM oOpallleHus C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLUMSAMHU MO BBIITOJTHEHUIO
1abOpPaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYSHHIO U COOMPAHUIO

ra3o00pa3HbIX BEIIECTB (AMMHaKa U YIIIEKUCIIOro ra3a)

HpOBO}II/ITL peaKI_[I/II/I, HO)ITBep)K}IaIOHH/Ie Ka‘IeCTBeHHBII\/’I COCTaB
pPa3NMUYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM IMYTEM XJIOPHI-,
Opomun, womupa, KapOonar, ¢docdar, cwmkar, Ccymnbdar,
TUIPOKCUIUOHBI, KATHOHBI AMMOHUS, NOHBI U3YYCHHBIX METAIIIOB,

MIPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB




3 ITo Teme: «XuMHS U OKpY’KaroIasi cpena
31 pacKpbIBaTh CMBICII OCHOBHBIX XHUMHYecKHX moHsaTuid: [IJAK
' BEILIECTBA; KOPPO3USI METAJLJIOB
MIPUMEHSATh OCHOBHBIC ONEPAIIMH MBICIIUTEILHON NIEATEILHOCTH —
aHAJIU3 W CHHTE3, CpaBHEHHE, OO0OOIICHHE, CHCTEMATH3aIUIO,
32 BBISIBIICHUE TPUYMHHO-CIIEACTBEHHBIX CBS3€H — I W3Y4YCHUS
' CBOMCTB BEILIECTB U XMMHYECKUX PEAKIINI; €CTECTBEHHOHAYUYHBIE
METObl TO3HAHUS — HAONIOJICHUE, U3MEPCHHUE, MOACIUPOBAHUE,
SKCIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )

HPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUA

8 KJIACC

Kon
1

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

HepBOHa‘IaJ'ILHHe XUMHNYCCKUC ITOHATHUA

1.1

[Tpenmer xumuu. Poiab XMMHUM B )KU3HU YeIOBEeKa. XUMUS B CHCTEME HayK.
Tena u BemectBa. Ousnyeckue CBOKWCTBA BEIIECTB. ATpEraTHOE€ COCTOSTHUE

BCIIICCTB

1.2

1.3

1.4

IlonsTHe 0 MeToAaX MO3HAHMSA B XUMHU. YUHCTBIE BENIECTBA U CMECH.

Crnioco0nI paznieneHust cMecen

ATOMBI M MOJEKYJbl. XUMHUYECKHE 31eMEHTbl. CHMBOJIBI XMMHUYECKUX
aneMeHTOB. [IpocTble M CllOKHBIE BeleCcTBA. ATOMHO-MOJIEKYJISIPHOE
y4EeHHE

Xumuyeckass ¢opmyna. BaleHTHOCTH aTOMOB XHUMHYECKHX JJIEMEHTOB.
3aKOH MOCTOSHCTBa cocraBa BenlecTB. OTHOCHUTENBHAs aTOMHas Macca.
OTHOcHUTenbHA MOJIEKYJIApHas Macca. MaccoBass [0JI1 XMMHYECKOTO

9JICMCHTA B COCIMHCHNHN

1.5

1.6

KonnuectBo BemecTBa. Moiib. MonsipHas macca. B3auMocBsI3b KOJTMYECTBa,
Macchl U YHCla CTPYKTYpPHBIX €IUHHI] BemlecTBa. Pacuérel mo dopmymnam

XUMHNYECKUX COG)II/IHGHI/II\/'I

Pu3nuecKue 1 XUMUYECKHE SIBJICHUSA. XUMHUYECKask peaklys U €€ MpU3HaKU.
3aKOH  COXpaHEHMsI MacChl  BEIIECTB. XUMHUYECKHE  YPaBHEHMS.
Knaccudpukanus XuMHUYECKMX peakuuid (COeIMHEHUs, pa3IoKeHHUs,

3aMeleHus, oOMeHa)



1.7

XUMUYECKUN SKCIOEPUMEHT: 3HAKOMCTBO C XHMHYECKOW TMOCYIO0M, C
npaBuwiaMd paboTel B J1aboparopud M OpuéMaMu  OOpalieHus ¢
1abopaTopHBIM  000OpYIOBaHMEM, HW3YYEHHE U ONUCAHWE (PHU3MUECKUX
CBOMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HAONIOJCHUE (PUINICCKUX
(MIaBlieHUE BOCKA, TAasHUE JIbJ]A, PACTUPAHUE caxapa B CTYIKE, KUTICHHE U
KOHJICHCAINS BO/IbI) U XUMUYECKUX (TOPEHUE CBEUH, POKATTMBAHHE METHOM
NIPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KHCJIOTOW) SIBIICHHH, HAOIIOJCHUE U
ONKCAaHHE TMPHU3HAKOB MPOTEKAHHWsI XUMHUYECKHX peakiuid (pasioxeHue
caxapa, B3aMMOJICHCTBHE CEPHOW KUCIIOTHI C XJIOPUIOM Oapusi, pa3iioKeHHE
ruapokcuaa meau(Il) npu HarpeBaHuM, B3aMMOJEICTBHE XKele3a C
pactBopoM conu Menu(Il), m3yueHue cmocoOOB paszaeneHus cmecer (¢
NOMOIIBI0  MarHuTta, (QUIBTPOBAaHHWE, BBHIMAPUBAHUE, JAUCTHILISALINS,
xpomarorpadus), TpOBEICHUE OYUCTKH MOBAPCHHOM COJIM, HAOJIOJICHHE U
ONKCAaHHWE pPEe3yIbTaTOB IPOBEIACHUS OIBITA, HUTFOCTPUPYIOIIETO 3aKOH

COXpaHCHUA MACChbI, CO3JaHUC MoJienen MOJICKYJI (I_HapOCTCp)KHCBBIX)

2.1

22

2.3

24

2.5

2.6

Baxwuelime npeactaBuTeId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopon — 3jieMeHT U MpocToe
BenlecTBo. HaxoxaeHue kuciopoaa B npupoze, GU3nYecKue 1 XuMUIeCKue
cBoiicTBa (peakuuu ropenus). Oxcuapl. [lpumenenne kuciaopoga. CrocoOs
MOJTyYeHUsl KUCIOpoJAa B JTaOOpaTopuH M MpoMbIUIeHHOCTH. KpyroBopot

Kucnopoza B npupoze. O30H — anoTponHas MoaAupUKaLMS KHCI0POoaa

TermoBoil 3¢ eKkT XuMHUECKON peakluH, TePMOXUMUYECKHUE ypaBHEHUS,
9K30- U SHAOTEPMHUUECKNE peakuuu. TOIIMBO: yrojab U MeTaH. 3arpsA3HEHHE

BO3JlyXa, YCUJICHHE MTAPHUKOBOTO 3P PeKTa, pa3pylieHHe 030HOBOTO CII0S

Bomopon — anemenT u npocroe BemecTBo. HaxorkieHrne Boopoaa B pupose,
(u3nyueckue W XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI IONYYCHHSI.

Kucnors! 1 conmmn
MounsipHblii 00bEM Ta30B. Pacu€Tbl M0 XMMUYECKUM ypaBHEHUSM

®usnyeckue cBoucTBa BOABL. Boma kak pacTBopuTenb. PacTBOpSL
HacelllieHHbIE ¥ HEHACHIIIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEIIECTB B
BoJle. MaccoBasi J10J1s BEIIECTBA B paCTBOPE. XUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B MpHUpOJE U B KU3HH 4enoBeka. Kpyrosopor
BOJAbl B NpHUpOAE. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYHMCTKA

IIPUPOJHBIX BOJ

Knaccudukanust Heopranmdeckux coenuHenuit. Oxcuanl. Kinaccudukarms




OKCHJIOB: coJjieoOpa3yromire (OCHOBHBIE, KHCIOTHBIC, aM(OTepHbIE) U
HeconeoOpasyrone. Homenknatypa okcunoB. Ou3nueckue U XUMHYECKHE

CBOMCTBaA OKCHJIOB. HOHy‘IeHI/IC OKCHI0B

2.7

OcHoBanus. Krnaccuduxanuss ocHOBaHUM: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHMs. HomeHknarypa ocHoBaHuil. DU3MYECKME U XHUMHYECKHE

CBoiicTBa OCHOBaHMH. [lonyueHre ocHOBaHUI

2.8

2.9

Kucnorsl. Knaccudukanus kucinor. Homenknatypa kuciot. Ousndeckue u
XUMHYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MetawioB H.H. bekerosa.

[Tonyuyenue kucior

Conu. Homenknatypa coseit. @usndeckue U XUMHUYECKUE CBOWMCTBA COJIEH.

ITonyuenue conen

2.10

I'eneTnyeckas CBA3b MEKAY KiIaCCaMH HCOPIraHUYICCKUX COCIUHECHUM

2.11

XUMUYECKUN HKCIEPUMEHT: KaueCTBEHHOE OIpPENeICHUE COACpPKAHUI
KHCJIOpOJia B BO3/AyX€, IOJyUeHHUe, coOupaHue, paclio3HaBaHUE U U3y4YEHHE
CBOICTB KHCIIOpO/1a, HAOIIOICHNE B3aUMO/ICHCTBHUS BEIIECTB C KUCIOPOI0M
W yCIOBUS BO3HUKHOBEHHSI W TIpEKpamieHusi TropeHus (moxapa),
03HAKOMJICHHE C 00pasliaMy OKCHJIOB M OMHUCAaHHE UX CBOWCTB, MOJTYYCHHE,
coOupaHue, pacro3HaBaHHUE M H3Y4YEHHME CBOWCTB BOJOpoAa (ropeHue),
B3anMojeiicTBre Bonopoaa ¢ okcuaom meau(Il) (Bo3smMoxkHO HCTONIB30BaHHE
BUJIEOMATEPHAIIOB), HAOIIOCHIE 00Pa3Il0B BEIIECTB KOJUYECTBOM | MOJIb,
UCCIIEIOBAaHME OCOOCHHOCTEH pACTBOPEHMs] BEIIECTB C  Pa3IUYHOM
pacTBOPUMOCTBIO, MPUTOTOBICEHHE PACTBOPOB C OMNPEIEIEHHOW MacCOBOU
JI0JIE PacTBOPEHHOIO BEUIECTBA, B3aUMOJEHCTBHE BOAbl C MeETaJIaMU
(HaTpueM U KaybleM) (BO3MOXHO HCIIOJIb30BaHUE BHUCOMATEPUATIOB),
ONpeJIeJIEHUE PacTBOPOB KHUCJIOT M IIEJIOYEl C MOMOUIbIO HWHJMWKATOPOB,
UCCJIEJIOBaHHE O0pa3ll0B HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOMO/IeHUe WM3MEHEHHMsSI OKPAcKHM WHIUKATOPOB B PacTBOpax KHUCIOT H
nienouel, n3ydenue B3aumojienctaus okcuaa meau(Il) ¢ pactBopom cepHoit
KHUCTIOTBI, KHCIOT C MeTa/llaMHU, peakluid HeHUTpamu3aluu, MOoJTydeHHe
HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHHE OJHOIO MeTajula JPYIHUM U3
pacTBOpa COJH, PelIeHre IKCIEPUMEHTATBHBIX 3a/1a4 10 TeMe «Baxueiime
KJIACChl HEOPTAHUYECKUX COCTUHEHUN»

[Tepuoanueckuii 3akon u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
H.N. Menneneea. CtpoeHre aToMOB. XUMHUYECKasi CBSI3b. OKUCIUTENBHO-

BOCCTAHOBHUTCIIbHBIC PCAKITUN



3.1

3.2

33

[lepBble MONBITKH KIACCU(PUKALUU XUMHUYECKHX 3JeMeHTOB. [loHsTHE O
TPYIIax CXOTHBIX AJIEMEHTOB (IIEJIOYHBIC U MICIIOYHO3EMENbHBIE METAJUIbI,
raJIOTeHbl, NUHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOpble 00pa3yloT aMdoTepHbIe

OKCHUAbI U THAPOKCHUIBI

IIepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKUX DJIEMEHTOB
HA.N. MenneneeBa. KopoTkomnepuoanas W JJUIMHHONIEPUOAHAS (HOPMBI
[Iepuoanueckoir cucreMbl XuMmuueckux aemeHToB JI.M. Menneneesa.
ITepuons! u rpynnsl. OU3MYECKUNA CMBICT MOPAIKOBOIO HOMEPA, HOMEPOB

nepruoaa U rpyImiibl 3JICMCHTA

Ctpoenne aromoB. CocTaB aroMHbIX sjaep. WM30Tombl. DJIEKTPOHBI.
CtpoeHHE DSIEKTPOHHBIX O00JOYEK aroMoB TepBBIX 20 XUMHYECKUX
sneMeHTOB llepuoandeckoii cucremnl J.M. MenneneeBa. XapakrepucTuka
XHMHYECKOI0 3JIEMEHTA IO €ro MnojokeHuro B llepuoanmueckoil cucreme

JI.11. MeHnneneeBa

34

3aKOHOMEPHOCTU M3MEHEHHUs pajJuyca aTOMOB XUMHUYECKHX 3JEMEHTOB,
METAUIMYECKUX YW HEMETAJUIMYECKHX CBOMCTB MO TPYIIAM U IEPUOJAM.
3nauenue Ilepuogmueckoro 3akoHa u  Ilepuoguyeckoil  CHUCTEMBI
XAMHUYECKHUX 3JIEMEHTOB IS pa3BUTHUSA Hayku U npaktuku. /.. Menaenees

— Y4€HBIN U TpaXkIaHUH

3.5

3.6

Xumuyeckasi cBsizb. KoBaneHTHas (MOJsipHas M HEMOJIApHAs) CBS3b.
DIIEKTPOOTPUILIATETLHOCTh XUMHUYECKUX 2JIEMEHTOB. loHHAas CBA3b
Crenenb  okucieHus.  OKHUCIMTEIbHOBOCCTAHOBUTEIBHBIE  PEAKIUU.

Hpoueccm OKHUCJICHUS B BOCCTaHOBIICHUS. OKUCIUTENIN U BOCCTAHOBUTEIN

3.7

XHUMHUYECKUMN OKCIICPUMCHT: H3YYUYCHUC 06pa3u013 BCIICCTB MCTAIJIOB H
HEMCTAJIJIOB, B3aHMMOJICHCTBHE THAPOKCHUA MMHKA C PaCTBOPaMH KHCJIOT U
menoqeﬁ, IMPOBECACHUC OIIBITOB, HIUTIOCTPUPYIOIIUX IIPpUMCEPDBI
OKHCIINTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaxunﬁ (ropeHHe, peaKknuuu

pa3oKeHus, COEAMHEHNS )

9 KJIACC

Kon
1

1.1

IIpoBepsieMblii JJIEMEHT COePIKAHUSA

BemectBo n xumundeckas peakuus. [lopropenue

[Iepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XMMHYECKUX 3JIEMEHTOB

J.. MenneneeBa. CrpoeHne aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUH



CBOMCTB XUMHYECKHUX PJICMEHTOB MEPBBIX TpéX MEPHUOAO0B, KaJIMs, KaJIbIUA U
UX COCIOMHEHHM B COOTBETCTBHMHM C IIOJOKEHHEM DJJIEMEHTOB B

HepHOHH‘I€CKOﬁ CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

1.3

1.4

CtpoeHue BeIIEeCTBA: BUIbI XMMHUYECKOM CBSI3U. THUIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEUIECTBA OT THUNA KPUCTAIMYECKOU
peméTKU M BHAA XUMHUYECKOW cBs3u. Knaccudukanus u HOMEHKIATypa
HEOPraHUYeCKUX BEHIECTB (MEXAYHApPOJHAsI U TPUBHAIIbHAS). XUMUYECKUE
CBOMCTBA BEILIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KjlacCaM HEOPraHUYECKUX

COCHHHGHHﬁ, TCHCTUYCCKAA CBA3b HCOPTaHNYCCKUX BCILICCTB

Knaccudukanuss XuMHUYECKMX pEaKIUid [0 Pa3IM4YHbIM IpH3HaKaM (T10
YUClI1ly MW COCTaBy YYAaCTBYHOIIMX B pC€aKIHWM BCUICCTB, IO TCIIJIOBOMY
3 deKTy, Mo N3MEHEHHUIO CTENICHEH OKHCIICHUS XMMUYECKUX JJIEMEHTOB, I10
00paTUMOCTH, TIO YYaCTHIO KaTajau3aTopa). DK30- M IHAOTEPMHUYECKHUE
peakuuy, TepMOXUMUYECKUE ypaBHeHH. [IOHATHE O CKOPOCTH XUMHUYECKOI
peakuuu

[Tonatue 06 0OpaTUMBIX M HEOOPATUMBIX XUMHUYECKHX peakuusix. [lonsarue
O TOMOTCHHBIX M TETEPOrCHHBIX peakiuax. [loHATHE O XHUMHUYECKOM
PaBHOBCCHUU. q)aKTopI)I, BJIMAIOIIMEC Ha CKOPOCTHb XUMHUYECKOH pCakuun u

ITOJIOKCHUC XUMHNYCCKOI'O paBHOBCCHUA

1.5

1.6

OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKLMM, JJEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBiieHue ypaBHEHUI
OKHCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUN C HCIOJIb30BAaHUEM METOZA

3JIEKTPOHHOTO OajaHca

Teopus AJIEKTPOJIUTHYECKON JIMCCOLIAIUH. DIEeKTPOUTHI u
HEeNIEKTpoJINThl. KaTHoHbI, aHMOHBI. MéeXaHnu3M Aucconualy BEUIECTB C
Pa3IMYHBIMHU BUJAMH XUMHUUYECKOM cBs3u. CteneHs qucconuanuu. CuiabHbIe
U cnalble 3JeKTpoauThl. Peakiium MOHHOTro oOMeHa. YCIIOBUSI NMPOTEKaHUS
peakuuii MOHHOTrO OOMEHa, IMOJIHbIE U COKpAUIEHHbIE MOHHBIE ypaBHEHUS
peaknuii. CBOMCTBa KUCIIOT, OCHOBAaHUN U COJIEH B CBETE MpeCcTaBIeHuil 00
ANEKTPOJIUTUYECKON Jucconuanuu. KauecTBeHHblE peaklMd Ha WOHBI.

[TonsTue o runponuse conen

1.7

XUMHYECKUH SKCIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAJUTHYECKUX
PEIIETOK HEOPTaHMUYECKUX BEIIECTB — METaJNIOB U HeMeTalsioB (rpadura u
ayMasa), CI0XHBIX BEUIECTB (XJIOpHAa HATPHsl); UCCIEI0BaHNE 3aBUCUMOCTH

CKOpPOCTH XHUMHYECKOM pcaknun OT BO3ACHUCTBUS Pa3INYHBIX (I)aKTopOB;



UCCIIEIOBaHUE  AJIEKTPONPOBOJAHOCTH PAacTBOPOB  BELIECTB, Ipoliecca
JUCCOIIMAIIMU  KHUCIIOT, MIeJoued U coyie (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB); IPOBEJCHUE OIBITOB, WUIIOCTPUPYIOIIUX IPUIHAKU
MPOTEKaHHUs peaKkIMii MOHHOTO oOMeHa (00pa3oBaHHE OCalKa, BBIJICICHUE
raza, oOpa3oBaHHE BOJbl); ONBITOB, WUIIOCTPUPYIOIIUX  MPUMEPDI
OKUCJIUTEIILHO-BOCCTAHOBUTEIIBHBIX peakuuii (ropenue, peakuuu
pas3ioXKeHUsl, COCJUHEHHMs); pacrno3HaBaHHE HEOPraHWYECKUX BEILECTB C
IIOMOIIBKO KaYCCTBCHHBIX peaKuHﬁ Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX

3a1a4

Hemeramier 1 ux COCANHCHUA

2.1
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2.3

OO6miast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHusa. CrtpoeHue u (usnueckue CBOICTBa
MPOCTHIX BEILECTB — raJIOTEHOB. XMMHYECKHE CBOMCTBA HA MPHUMEPE XJIOpa
(B3auMoielicTBHE C METaJJIaMH, HEMETaJUIaMu, IiesiouaMu ). XJI0pOBOAOPO/I.
ConsiHass KMCIOTa, XMMHYECKHE CBOWCTBA, TOJIYYCHHE, IPUMEHEHUE.
JlelicTBue xjopa M XJOPOBOAOPOJIa HAa OPraHW3M 4YeloBeka. BaxkHeiue

XJIOpUAbI U UX HAXOXACHUC B IIPUPOAC

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapakTepHble CcTerneHu okucieHus. CrpoeHue u (uznyeckue
CBOMCTBA TPOCTBIX BELIECTB — KHUCIOpOJAa M Cepbl. AJIOTPOINHBIE
MOIUGUKAMK  KHUCIOpPOAa U cepbl. XHMHYECKHE CBOHCTBA  CEpBbI.
CepoBopopos, cTpoeHue, (HU3NYeCKUe W XUMHUYECKHEe CBOMCTBA. OKCHBI
Cepbl KaK TPEJACTABUTENM KUCIOTHBIX OKcuaoB. CepHas KHCIOTa,
(¢bu3MYecCKne U XUMHYECKHE CBOMCTBA (0OIIME KakK MpEACTaBUTENs Kiacca
KUCIOT U creuududeckue). XUMHUYECKHE pEeakluu, JeXallue B OCHOBE
MIPOMBIIIJIEHHOTO CIoco0a MOJyuyeHUsi CepHOM KHUCIOThl. IIpuMeHeHue.
Comu cepHOMl KHMCIOTBI, KaueCTBEHHAas peaklus Ha CyJb(haT-HOH.
Haxoxnenue cepsl u €€ coeAMHEHUH B MPUPOJIE. XUMHUYECKOE 3arpsI3HEHHE
OKpY>KaroIel cpe/ibl COEJMHEHUAMH cepbl (KUCIOTHBIE JOXKIHU, 3arpsi3HEHHE

BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLICHUS

Obmas xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCIEHUsA. A30T, paclpoCTpaHEHHE B
npupose, ¢uznyeckue M XUMUYeckue cBoicTBa. KpyroBopor azora B
npupoje. AMMHAK, ero GU3NYECKUe U XUMHUYECKUE CBOMCTBA, MOTyYeHHE U

npuMmenenue. Conu aMMOHUS, MX (pU3MYECKHMEe U XUMHYECKHE CBOMNCTBA,
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npuMmeHenue. KauecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THasi KUCJIOTa,
e€ momydeHue, (U3MYECKHE ¢ XHMHYECKHE CBOHCTBa (oOmIue Kak
Mpe/ICTaBUTENs Kjacca KHUCIOT U crnenuduueckue). lcnompzoBanue
HUTPATOB W COJIEH aMMOHHS B Ka4yeCTBE MHHEPAIBHBIX YIOOpEHUH.
XuUMHUYecKoe 3arpsi3HEHHE OKpYXKalollel cpeabl COeIWHEHUSMHU a30Ta

(KUCTIOTHBIE JJOK/IU, 3arPsI3HEHNUE BO3/1yXa, IOYBBI U BOJIOEMOB)

docthop, amnorpomHbie Momudukanuu  pochopa, umUeckue U
xumuyeckue cpoiictBa. Oxcun  dochopa(V) u  dochopras xuciora,
¢dusnueckne © XHMHYECKHME CBOWCTBA, TMoyydeHue. lcmonp3oBaHue

(dhocharoB B kKauecTBE MUHEPAIBHBIX yI00pEHUM

2.5

2.6

OOmast xapakTepuctuka 31eMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIECHUSA. YTJIEepOoJd, aJIOTPOIHbBIE
MOTUGUKAINH, PACIIPOCTPAHEHHUE B MPHPOJE, (PU3MUECKUE M XUMHUYECKHUE
cBoiictBa. Apncop6uusi. KpyroBopor yriepoma B mpupone. OKCHIBI
yriaepona, ux (U3NYECKHe W XMMHUYECKHE CBOWCTBA, JICHCTBHE Ha KHUBBIC
OpraHM3Mbl, TOJY4YeHHE M NPUMEHEHHE. OKOJIOTHYECKHE MPOOIIeMBlI,
cBs3aHHBIE ¢ okcuaoM yriepona(lV); rumoreza rmo6anbHOrO MOTEIICHUS
KIIMMaTa; MNapHUKOBBIA 3¢ dekr. YrompHas KucmoTa U €€ COMH, HUX
¢usznvyeckne W XWMHUYECKHE CBOMCTBA, MOJYYCHHE U TNPUMEHEHHE.
KauecTBennas peakius Ha kapOoHaT-HMOHBI. Vcmonbp3oBaHue kapOOHATOB B

6I)ITy, MCIUIHUHEC, ITPOMBIINIJICHHOCTH U CEJIbCKOM XO03sICTBE

[lepBoHayanpHble TOHATUS 00 OpPraHUYECKUX BEUIECTBaX Kak O
COEIMHEHUSX yriepoja (MeTaH, 3TaH, 3THJIEH, alleTHIIeH, 3TaHOJ, MNINLEPUH,
yKCycHass kuciora). Mx cocraB m xumumdeckoe crtpoeHue. Ilonarue o
OMOJIOTMYECKH Ba)KHBIX BEILIECTBAX: XKHUpaX, Oenkax, yriaeBojax — U UX poiu
B OKM3HM ueloBeKa. MaTepuaibHOe €IMHCTBO OPraHUYEeCKUX U

HEOPTraHNYCCKUX COE€OUHEHUI

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIyY€HHE MU
npumenenue. CoenuHenus KpeMHus B npupoje. O01ume npeacraBieHus: oo
okcuge kpemHuA(IV) wu  kpemHueBoil  kucnore. CHIIMKAThl, HX
WCTIOJb30BaHWE B OBITY, MEIWIIMHE, TPOMBINUICHHOCTH. BakHeimme
CTpOUTENIbHBIE  MaTepuaibl: KepaMuKa, CTEKJIO, IIEMEHT, OCTOH,
xene300eToH. [IpoGnembl 6e30MacHOrO  HCIMOJIB30BAHUSI CTPOUTEIBHBIX

MaTCpHraJioB B MMOBCEAHEBHOM KU3HU

2.8

XHUMHUYECKHI SKCIICPUMCHT: U3YUCHUC 06pa3u0B HCOPTaHUYCCKUX BCUICCTB,
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CBOWCTB COJITHOM KHCJIOTBI; MPOBEACHUE KAUYECTBEHHBIX pPEAKIHMM Ha
XJIOPUJ-MOHBI ¥ HAONIOJCHHE TMPU3HAKOB WX TPOTEKAHUS; OIIBITHI,
oTpaxamliue (QU3NYEeCKUe U XHUMUYECKHE CBOMCTBA TaJIOTEHOB M UX
COEMHEHMH (BO3MOKHO HCIIOIb30BaHUE BUIEOMATEPUAIIOB); O3HAKOMIICHUE
¢ o0Opa3uamu xJI0puI0B (TajJoreHu10B); 03HAKOMJIEHHE ¢ 00pa3liaMu Cephl U
e€ coeauHEHUSIMU (BO3MOXKHO  HCIOJB30BAaHUE  BUJEOMATEPHUAIIOB);
HaOmoleHne  mpouecca  oOyriaMBaHUS — caxapa  [OJA  JIGHCTBUEM
KOHUEHTPUPOBAHHOW CEPHOM KHCJIOTHI, M3YyYEHHE XHMHUYECKHX CBOWCTB
pa30aBiIeHHON CEpHOI KHUCIIOTHI, MPOBEJCHHE KAaueCTBEHHOH peakluu Ha
cynbdar-uoH u HaOIrOAEHUE MpHU3HAKa €€ MPOTEKaHHs; O3HAKOMIJICHHE C
(bU3MYeCKUMH CBOMCTBaAMHU a30Ta, ¢ochopa U UX COSAMHEHHUH (BO3MOXKHO
WCIOJBb30BaHNE BHUAECOMATEPHUATIOB), OOpa3laMu a30THBIX U (ochHOpHBIX
ynoOpeHuil; moimyuyeHue, coOupaHue, pacro3HaBaHUE U U3Yy4eHHE CBOICTB
aMMHaKa; MPOBEJICHUE KAYeCTBCHHBIX PEaKIMii Ha MOH aMMoHHs U (ocdar-
WOH W M3y4YEHHE I[PU3HAKOB HUX [MPOTEKaHUs, B3aUMOJCHCTBUE
KOHLUEHTPUPOBAHHOM  a30THOW  KHCIOTBI €  MeAbl0  (BO3MOXKHO
HCIOJIb30BaHUE BHJIEOMATEPUANIOB); U3Y4YEHHE MOJENed KPUCTAJUTMUECKUX
pemérok anMasa, rpaduTa, (QyUIEpeHa; O3HAKOMIIGHHE C IPOLECCOM
azcopOIMU  pacTBOPEHHBIX  BEIIECTB  AKTUBHPOBAHHBIM  YyIIEM U
YCTPOMCTBOM NPOTHBOrasa; IOJIyu€HUE, COOMpaHHUE, pacllO3HABaHUE U
M3y4YEHUE CBOWCTB YIJIEKHUCIIOTO ra3a; MpOBEACHUE KAUYECTBEHHBIX PEaKIU
Ha KapOOHAT- W CHJIMKAT-UOHBI M HM3YyYCHHE MPU3HAKOB HMX IMPOTEKAHWS,
O03HAKOMJICHHE C MPOAYKIHMEH CHJIMKATHOW MPOMBIIUIEHHOCTH; PELIECHUE
AKCIIEPUMEHTAJBHBIX 3a7ay 1o TeMe «BaxHellime HeMeTalabl U UX

COCIUHCHU»
Mertannsl 1 uX COCAUHCHUA

OO6mrast XapakTEPUCTHKA XUMUYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noyioxkeHus B Ilepuoguueckoil cucreme XUMHUYECKUX dneMeHToB 1.
MenpneneeBa u cTtpoeHust aromoB. CTpoeHHe MeTauioB. Mertamindeckas
CBA3b U METAJIMYECKas KPUCTAIUIMYECKass PEIIETKA. DJIEKTPOXUMUYECKUN

P HAaIPSKEHUN METAJLIOB

Ousnyeckue U XMMHUYECKHME CBOWCTBa MeTaioB. OOmmue crnocoObl
nojryyeHus MetamoB. [loHATHE 0 KOPPO3UM METAIIIOB, OCHOBHBIE CITOCOOBI
3alUThl UX 0T Koppo3uu. CrjiaBel (CTalb, YyTyH, JIOPATIOMUHHMA, OpOH3a) U

HUX IPUMCHCHUC B 6BITy 1 NPOMBIIIINICHHOCTHU
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[Ileounbie MeTaIIbL: NOJOXKeHUE B [leproanyueckoil cucreMe XUMMUYECKUX
anementoB JI.MI. MeHueneeBa; CTpO€HHE HMX aTOMOB; HAaXOXICHHE B
npupojsie. Pu3ndeckue W XUMHUYECKHE CBOMCTBA (Ha MpUMEpEe HATpUs U
KaJ'II/ISI). OKCI/II[LI )41 I‘I/II[pOKCI/II[BI HanI/ISI 1 KaJusl. HpI/IMeHeHI/Ie IICJIOYHBIX

METAJIOB M UX COCI[I/IHGHI/Iﬁ

34

Illenoyno3emMenpHble METaZIBl MarHui W KalbIUM: IIOJIOKCHHE B
Ilepuonnueckoir cucreme xumuuyeckux odaeMeHToB J[.M. MeHnneneesa;
CTPOCHHUE MX aTOMOB; HaXOXJE€HHUE B npupoae. Puzndeckue 1 XUMUYECKUE
CBOWMCTBAa MarHusi M KajabliUs. BakHeWmme coenuHEHUs Kaiablius (OKCHI,

TUAPOKCH, colin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHHS

3.5

AmomuHuil: nosokeHne B [lepuoanyueckoi cucTeMe XUMHYECKUX AJIEMEHTOB
J.. MenpeneeBa; CTpOCHUE aTOMa; HaXOXKJieHUEe B npupojie. Pusznyeckue u
XAMAYCCKAE CBOWCTBA aMOMUHHSA. AMQOTEpHBIC CBOWCTBA OKCHAA U

THAPOKCHUa aJITFOMUHHA

3.6

3.7

4.1

XKenezo: nonoxenue B Ilepuonndeckoit cucreMe XMMHYECKHUX 3JIEMEHTOB
JI.1. Menneneesa; ctpoeHue aToma; HaxoxAeHue B npupoae. dusnyeckue u
XMUMHYeCKHe cBoicTBa xene3a. Okcuipl, ruapokcuas U conu xeneza(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOTYyYCHUE

XUMUYECKUI SKCIIEPUMEHT: O3HAaKOMJIEHHE € o00pa3lamMu METaJJIOB U
CIUIaBOB, MX (PM3UYECKUMHU CBOMCTBAMH; M3YYCHHUE PE3YyJIbTaTOB KOPPO3HU
METa/UIOB (BO3MOKHO HCIOJIb30BAaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEMH
B3aMMOJICHCTBUS OKCHJa Kaiubllusi M HATPUS C BOJOM (BO3MOXKHO
WCTIOJIb30BaHNE BHCOMATEPHAIIOB); MCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
mpolecca TOpPEHHs Kejle3a B KHUCIOpoAe (BO3MOXKHO HCIHOIB30BaHUE
BHJICOMATEPHAIIOB); TPH3HAKOB IMPOTCKAHHWS KAaYCCTBCHHBIX pEAKIMi Ha
WOHBI (MarHus, Kajbllus, adroMuHMS, uHKa, kenesa(ll) m sxemesza(Ill),
meau(1l); nabGmrogeHne M omucaHue NPOIECCOB OKPAIIMBAHUS IJIAMEHHU
MOHAMHM  HATpus, Kamusd M  Kalmblus (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHAJIOB); HCCIIEOBaHHE aM(OTEPHBIX CBONCTB THAPOKCHIA
ATIOMHUHHS U TUAPOKCUIA IIUHKA; pelIeHHe AKCIEPUMEHTAIbHBIX 3a/1ad Mo

TeMe «BaxkHelmne MeTauIbl U UX COEIUHEHUI
XHMHMS M OKpYXkaromas cpeaa

Hosrie MaTCepHraJibl U TCXHOJIOTHH. BemectBa u MaTepuajbl B MMOBCEIHEBHOM
JKM3HH YelIoOBeKa. XUMUS U 310pPOBEE. be3omacHoe ucmonn30BaHuEe BENIESCTB

N XUMHWYCCKUX peaKL{I/Iﬁ B 6BITy. HepBa;I IIOMOIIb IPpHU XUMHUYCCKUX OIKOTrax



" OTPABJICHUAX

OCHOBBI

9KOJIOTHYECKOU I'paMOTHOCTH. Xumuaeckoe 3arpsA3HCHUC

okpyxatomen cpenpl IIJIK. Ponb XMMHUM B pELICHHH 3KOJIOTUYECKUX

4.2
npoO6em. [IpupoaHbIe HCTOYHUKHN YTIIEBOAOPOOB (Yrojb, IPUPOIHBIN ras,
He(TH), IPOITYKTHI X MEPepabOTKH, UX POJIb B OBITY U MPOMBIIIJICHHOCTH
43 XUMHYECKUI DKCIIEPUMEHT: H3ydeHHEe OOpa3loB MaTEepPHAIOB (CTEKIIO,
' CIJIaBBI METAJUIOB, TOJIUMEPHBIC MATEPHATIbI)
IMPOBEPSAEMBIE HA OI'D 110 XUMHWU TPEBOBAHMUS K

PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

Kon
NpoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM
0a30BOro ypOBHSI 0CBOCHHSI OCHOBHOI 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 001ero oopa3osanusi Ha ocHoe ®I'OC

1

Hpe,[[CTaBJ'IeHI/IeZ

1.1

1.2

1.3

0 TMO3HABAEMOCTU SIBJICHUI MPHUPOAbI, MOHUMaHHE OObEKTHUBHON
3HQUMMOCTH  OCHOB  XHMMHMYECKOM  HAyKH Kak  oO0jacTu
COBPEMEHHOT'0 €CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeH KyIbTyphl U
MPAKTUYECKOU AEATEIbHOCTH YEJIOBEKA B YCIOBUAX COBPEMEHHOIO
o0I1ecTBa; MOHMMaHUE MECTa XUMHUHU CPEIU IPYTHX €CTECTBEHHBIX
HayK

O HAYYHBIX METOJAX IT03HAHU, B TOM YHCIIE IKCIEPUMEHTAIBHBIX
U TEOPETUYECKUX METOAAaX HMCCIEHOBAHUS BEIIECTB M M3YYEHUS
XMMHMYECKUX pEaKUul; YMEHUE HCIOJb30BATh MOJAEIHU IS

00BACHEHUS CTPOCHUA aTOMOB U MOJICKYJI

0 cdepax mpopecCHOHATHHOU MACATEIBHOCTH, CBS3aHHBIX C
XUMHEH U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JNOCTUKEHUSIX XMMHUYECKON HayKH, YTO MO3BOJIUT OOYy4YarOLIUMCS
paccmaTtpuBaTh  XUMHIO  Kak  chepy  cBoed  Oymymei
popeCCUOHATBHON JIEATETLHOCTH M CIEJIaTh OCO3HAHHBIN BHIOOD
XUMHUH KaK MpOo(UILHOTO TpeaMeTa MpH Mepexojie Ha ypOBEHBb

cpemHero o0Iero oopa3oBaHms

Branenne cucreMoll XMMHUYECKMX 3HAHUM W yYMEHUE NPUMEHSTH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpas BKIIKOYACT:



2.1

BaXHEUIIINE XUMHUYECKUE TMOHSITHUSA: XUMHUYECKHI 3JEMEHT, aToM,
MOJIEKYJIa, BEMIECTBO, IPOCTOE U CI0KHOE BEILIECTBO, OJJHOPOTHAS U
HEOJHOPOJHAS CMECh, OTHOCHUTEIbHbIE aTOMHAasi U MOJIEKYJIsIpHAs
Macchl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAS Macca, MOJISIPHBII
00bEM, OKCHUJ, KUCIOTAa, OCHOBAHHUE, COJb (CPEIHsIs), XUMHUECKas
peakuusi, peakiMyd COCIUHEHUs, PEaKLIUU DPA3JIOKEHUs, pEaKIuu
3aMeIeHus], peakiiuu 0OMeHa, TerioBor A (EKT peakinu, 3K30- 1
SHJIOTEPMHUUECKHE PEaKIUU, PaCTBOP, MacCcoBasi JOJSI XUMHUECKOTO
JJIeMEHTa B COCIMHEHHHM, MaccoBasi JOJdsl M IPOLIEHTHAs
KOHIIGHTpAlUsl BEIECTBA B pacTBOpE, AP0 aToMa, JIEKTPOHHBII
CIIOM aToMa, aTOMHas OpOUTaldb, PagUyC aTroOMa, BAJECHTHOCTD,
CTENEeHb OKUCIICHHSI, XUMHYECKasl CBSI3b, SJICKTPOOTPHLIATEIBHOCTD,
MOJISIpHAsE W HEMOJISIpHAs KOBAJICHTHasl CBsI3b, WOHHASA CBS3b,
METaJIMuecKass CBS3b, KpUCTAUIMYECKas pemeéTka (aToMHasl,
WMOHHAs, METaJUIM4ecKas, MOJICKYJsSpHasl), WOH, KAaTHOH, aHHUOH,
AIIEKTPOJIUT M HEIIEKTPOIUT, SIEKTPOIUTHYECKAsT TUCCOLUAIINS,
peaku HOHHOTO OOMEHa, OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIC
peaKkuuy, OKUCIHTENb W  BOCCTAHOBHUTENb, OKUCICHHE U
BOCCTQHOBJICHHE,  JJIEKTPOJIM3,  XUMHUYECKOE  PaBHOBECHE,
oOpatumble M HEOOpaTUMBbIE PpEaKLUU, CKOPOCTb XHMHUYECKOH

pCaKunu, Karajanu3aTop, HI[K, KOppOo3usa METAJIJIOB, CIIJIaBbI

2.2

2.3

OCHOBOITOJIArarOli€ 3aKOHbl XMMHH: 3aKOH COXPAHEHUS MACCHhI,
nepuoauueckuid 3akoH J[.MI. MeHnneneeBa, 3aKOH IOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaPO

TEOPUM  XHMHMM: aTOMHO-MOJIEKYJSIDHAas  TEOpHUs,  TEOpHs

BHCKTpOHHTquCKOﬁ AucCConruanumn

Brnanenue ocHoBaMHM XHUMHYECKOM T'paMOTHOCTH, BKJIIOYAIOIICH:

3.1

YMEHUE TPABWIBHO HCIOJNb30BATh HW3YUYEHHBIE BEIIECTBA W
MaTepuaibl (B TOM 4YHCIe MUHEpalbHbIE YIOOPEHMS, METaIIbl U
CIUIaBBI, TPOAYKTHl MEpPepadOTKH MPHUPOAHBIX HUCTOYHHKOB
YTIIeBOJIOPOAOB  (yrisi, TMPUPOMHOTO Tasza, HedTH) B OBITY,
CEJIbCKOM XO3SICTBE, HAa MPOM3BOJCTBE M MOHHMMAHHME 3HAYEHUS
XKHUpPOB, OEIKOB, YIJI€BOJOB JJsi OpPraHu3Ma 4YeJOBEeKa; yYMEHHUe
MIPOTHO3UPOBATH BIMSHUE BEIIECTB U XUMHUYECKHX MPOLECCOB HA

OpPraHM3M YeJIOBEKa U OKPYKAIOIIYIO IPUPOAHYIO CpeLy




3.2

3.3
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YMCHHUEC UHTCTPUPOBATE XUMHUYCCKUEC 3HAHUA CO 3HAHUAMU APYTUX

y4eOHBIX MPEIMETOB

HaJIW4ue OmbITa paboThl C  Pa3IMYHBIMH  HCTOYHUKAMU
uHdpopManud TO XUMHUM (Hay4dHas W HAy4YHO-NOMYJspHAs
JnuTeparypa, ClIoBapH, CIPaBOUYHUKHU, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTHBHO OLIEHMBATh MH(OpPMAIMIO O BEIIECTBAX, MX
MpPEBpAICHUSIX W TMPAKTUYECKOM TPUMEHEHHMH W  yMEHHE

HUCIOJb30BaTh €€ s peicHuA y‘le6HO—H03HaBaTeJ'IBHI>IX 3aJga4

Bnagenue ocHOBaMM NMOHATHMHOIO ammnapara M CHMBOJIMYECKOIO
A3bIKa XMMHH JJIi  COCTaBJICHHS (OPMYNT HEOPTraHUYECKHX
BELIECTB, YPaBHEHUN  XMMHMUYECKHUX  PEaKLHUi;  OCHOBaMHU

xumuueckoit HomeHkaTypsl (IUPAC u TpuBnanbHO)

YMeHnue  oOBSACHATH  CBSA3b  IOJOXKEHUS  DJIEMEHTa B
Ilepuoguueckoii CcUCTEME € YHMCIOBBIMH  XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB M 3apsj sAapa,
o0I1iee 4YMCIO 3JIEKTPOHOB), pACIpEleIeHUEM 3JIEKTPOHOB 110
SHEPreTHYECKUM YPOBHSAM aTOMOB IIEPBBIX TPEX MEPHUOJOB, KaIMs

1 KaJIbIIUA

7.1

IIpencraBinenue O  NEPUOJUYECKOM  3aBHCHMOCTH  CBOMCTB
XUMHUYECKHUX 3JIEMEHTOB (pamuyc aToMma,
JIEKTPOOTPHUIIATEIBHOCTD), TMPOCTBIX M CIOXHBIX BEIIECTB OT
MOJIOKEHUs 37eMeHTOB B llepuoanueckoil cucreme (B MalbIx
Nepruosiax M TJaBHBIX HOATPYNIAax) U AJIEKTPOHHOTO CTPOEHUS

aToma
YMmenue knaccuuuupoBath:

XUMHUYCCKUC 3JICMCHTEI

7.2

HCOPraHNYCCKUC BCIICCTBA

7.3

XUMHNYCCKUEC pCaKIINU

YMeHue onpeneiarh:

8.1

8.2

8.3

BaJICHTHOCTh MW CTCICHb OKHCICHUA XHUMHYCCKHX JJICMCHTOB,

3apsiT HOHA

BUJ XHMHYECKOH CBS3M U THUI KpHCT&J’IJ’IH‘-ICCKOfI CTPYKTYPEI B

COETUHEHUIX

XapakTep cpeAbl B BOJHBIX pacTBOpax BeHIECTB (KHCIOT,




OCHOBaHMH)

8.4 OKHCJIUTENb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBarh GU3NUECKUE M XUMUUYECKHE CBOMCTRA!
MPOCTHIX BEMIECTB (KUCIOPOA, O30H, BOAOPOA, Tpadur, ammas,
9.1 KpeMHHH, a30T, (ocdop, cepa, XJop, HATPUN, KaIHWi, MarHui,
KaJIbIIUH, aJTFIOMUHHM, JKEJIe30)
CJIOKHBIX BEIIECTB, B TOM YHUCJIE HUX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOIOPOJ, CEPOBOAOPOJ, OKCHUIbI M THUAPOKCHIBI
"’ metauioB [-1IA rpynm, amomunus, meau (II), uunka, xeneza (II u
' IIT), okcuasr yraepoaa (II u IV), kpemuus (IV), azota u pochopa
(IIT u V), cepwt (IV u VI), cepuucras, cepnasi, a30TucCTasi, a30THas,
(bocdopHas, yronbpHasi, KpeMHUEBasE KUCIOTa U UX COJIH)
MPOTHO3UPOBaTh W  XapaKTepU30BaTh CBOICTBA BEIIECTB B
93 3aBUCUMOCTH OT MX COCTaBa M CTPOEHUS, IPUMEHEHNE BEILECTB B
' 3aBUCHMOCTH OT HX CBOWCTB, BO3MOXHOCTh MPOTEKaHUS
XUMUYECKUX TTPEBPAILICHUM B PA3JIMYHBIX YCIOBUSIX
10 YMeHHe COCTaBIsITh MOJICKYJISAPHBIE ¥ HMOHHBIE YpPaBHEHUS
peaxkuuii, B TOM 4HCIe:
10.1 peakiuii H'OHHOTO 0OMeHa
10.2 OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIX PEAKIIHIl
103 WUTFOCTPUPYIOIIUX XUMHUYECKHE CBOMCTBA HW3YYEHHBIX KJIAcCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX T€HETUUECKYIO B3aUMOCBSI3b MEX1Y HUMU
11 YMeHue BIYUCIATH (IPOBOIUTH PacUEThl):
11 OTHOCUTENIbHYIO MOJIEKYJSIPHYI0O U MOJIIPHYIO MAacChl BEILECTB,
. MacCOBYIO JIOJIF0 XUMHYECKOTO 2JIEMEHTA B COSIUHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3on
114 M0 YPaBHEHUSM XUMHUECKHUX PEaKIUd U HAXOJUTh KOIUYECTBO
' BEIIECTBA, 00bEM M MAacCy PEareHTOB UK MPOIYKTOB PEAKIIUN
12 Bnanenue (3HaHme OCHOB):

12.1

OCHOBHBIMH METOJaMH HAy4YHOTO TIO3HaHWS (HAOMIOACHHE,

HU3MCPCHHUEC, OKCIICPHUMCHT, MOI[eJII/IpOBaHI/IC) Ipnu HU3Yy4YCHUU



12.2

BCIIECTB M XHMMHYCCKHX SIBJICHUH; yMeHHE ChopMynupoBaTh
poOJIEMY M ITPEUIOKUTD IYTH € peIIeHUs
0e30macHOil pabOThl ¢ XMMUYECKUMHU BEIIECTBAMH, XHUMHUYECKOMN

MOCYZAOU U JIabopaTOPHBIM 000pyI0BaHUEM

12.3

mpaBwiIaMd  0O€30MacHOro  oOpamieHuss ¢ BEIIeCTBAMHU,
UCIOJIb3YEMBIMH B IIOBCEIIHEBHOM KM3HU, IPAaBUJIAMHU IIOBEICHUS
B LEMIX cOepeXeHUs 30pOBbSI M OKPYXKAroIIeHd MPUPOTHOM
cpezbl; NMOHMMaHuE Bpena (OMACHOCTH) BO3ACHCTBUS HA JKUBBIC
OpPraHu3MBbl ONPEICNEHHBIX BEUIECTB, CHOCOOOB YMEHBIICHHS H

IpCaAOTBPAIICHUA UX BPpEAHOI'O BO3I[€I>1CTBPIH

13

13.1

Hanuuwue IMPAaKTUICCKUX HAaBBIKOB IJIaHUPOBAHUA nu

OCYHICCTBJICHHUA CICAYIOIMHNX XUMHUYCCKUX SKCIICPUMCHTOB:

HU3YUCHUC u OIIMCaHHEC (bHSI/I‘IGCKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHUEC C (l)I/I3I/I‘IeCKI/IMI/I n XHMHYCCKHMMHU SABJIICHUAMU,
OIIBIThI, WJIIIOCTPHUPYIOMIUC IMPU3HAKHU HNPOTCKAHUA XUMHYCCKUX

peakuuii

13.2

HU3YyUCHUC croco0oB pasaciiCHus cMmeceit

13.3

13.4

13.5

13.6

13.7

MOJIYUYCHHUE KHUCIOpOAa U HU3YUYCHUC €TI0 CBOI>'ICTB; TIOJIYYCHHC
BOAOPOAa U U3YUYCHUE €TI0 CBOfICTB; MOJIYYCHHC YIJICKHUCJIOTO ra3a
U HU3y4YCHUC €TI0 CBOI>'ICTB; MNOJIYYCHHUEC aMMHAKa W U3Y4YCHHC C€ro

CBOWCTB

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MaccOBOM JoJiei

PacTBOPEHHOTO BEIIECTBA

MPUMEHEHUEe  MHJIUKATOpoB  (JlakMyca,  METWIOpaHXka U
¢deHondTanenHa) s oNpeesIeHUs XapaKkTepa Cpeibl B pacTBOpax

KHUCJIOT U 1IejI0ouen

HUCCIICAOBAHUEC H OIIMCAaHHC CBOMCTB HCOPraHNM4YCCKUX BCIICCTB
Pa3IMYHbIX  KJIACCOB; HU3YUCHUC B3aMOJCHCTBUS KHCIOT C
METajljlaMu, OKCHJaMH MCTaII0B, PaCTBOPUMBIMHA n
HCPACTBOPHUMbBIMU OCHOBAaHUSIMMU, COJISIMH, MMOJIy4CHHUC
HEPaCTBOPHUMBIX OCHOBaHHfI; BBITCCHCHHEC OJHOI'0O MCETajlla
APYyruM H3 pacTBoOpa COJIM; UCCIICAOBAHUC aM(I)OTepHLIX CBOICTB

THAPOKCUI0B AJIFOMHUHUA 1 TUHKA

PEIICHUE OKCICPUMCHTAJIBHBIX 3aJjad I10 TEMaM: «OCHOBHEBIE




KJIacChl HEOPTraHMYECKUX COCIUHEHUN»; «IIECKTPOJIUTHIECKAS
Iucconuanusy, «BakHeHIIne HEMETalnabl M WX COCAUHCHUSY,

«BaxHelmme MeTaaIbl 1 UX COCAUHCHUA»

13.8

14

XMMHYECKHE  OKCICPHUMEHTBI, WUTIOCTPUPYIOIIHE  MPU3HAKH
MPOTCKaHMs PEaKIMii MOHHOTO OOMEHA; KaueCTBEHHBIC PEaKIHH
Ha TPUCYTCTBYIOIIME B BOJHBIX pACTBOpPAaX HOHBL XJIOPHI-,
Opomua-, womun-, cymbdar-, ¢ocdar-, kapOOHAT-, CHIUKAT-
AQHHUOHBI, TUAPOKCH/I-UOHBI, KATHOHBI AMMOHUSI, MarHus, KaJIbIIHs,

aTIOMUHUS, kene3a (2+) u xenesa (3+), menu (2+), nMHKA

VYwmenue:

14.1

NpEACTaBJIATE PE3YJIbTATBl ISKCIICPUMCHTA B (1)opMe BBIBOJOB,
J0Ka3aTciIbCTB, Fpa(l)I/IKOB n Ta6JII/III WU BBIABJATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

yCTaHAaBIMBaTh  CBS3UM  MEXIYy  peadbHO  HaOII0JaeMbIMU
XUMUYECKUMH SIBJICHUSIMU UM TIPOIECCAMU, MPOUCXOISAINIMMH B
Makpo- © MHKPOMHUpE, OOBSACHATh MPUYUHBI MHOTO00Opa3us

BCIICCTB

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COePKAHUSA
1 ITepBoHava/IbHBIE XUMUYECKUE TTOHATHS
1.1 UucTteie BemecTBa u cMecu. CriocoOBI pasziesieHus: cMecei
. ATOMBI U MOJEKYyJbl. XHUMHUECKHE 3JeMEeHTbl. CHMBOJIBI XHMHUYECKUX
' 971eMeHTOB. [IpocThIe U ClI0KHBIE BEIIECTBA.
13 Xumnueckass (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX 3JE€MEHTOB.
. CreneHb OKUCITCHUS
3aKkOH TOCTOSHCTBA cocTaBa BewlecTB. OTHOcHUTENIbHAasE aTOMHAas Macca.
1.4 OtHocuTenbHass MOJEKyJsIpHas Macca. MaccoBas J0is8 XUMHYECKOIO
3JIEMEHTA B COCINHEHHUH
15 KonnyectBo BemectBa. Monb. MosnsipHas macca. MossipHblii 00bEM Ta30B.
' B3anMocBs3p Konu4ecTBa, MacChl M YUCIIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 ®u3nyecKkue U XUMUYECKHE SIBJICHNs. XMMHAUYECKasl peakus U €€ IpU3HaKH.
' 3aKOH COXpaHEHMS MACCHI BEIIECTB. XMMHUUECKHE YPaBHEHHUS



2.1

22

[Tepuonuueckuii 3akoH u Ileprnoandeckas cucreMa XUMHYECKUX SJIEMEHTOB

J.1. MenneneeBa. CTpoeHrue aToMOB

Ilepnonnueckuin 3akoH. llepuoguyeckas cucreMa XMMHUYECKUX JJIEMEHTOB
JA.N. Menneneepa. [lepuoasl u rpynmnbl. uszndeckuii CMbICT TOPSIAKOBOTO
HOMEpa, HOMEPOB [IEpHOJia U IPYIIIbI AJIEMEHTA

Ctpoenne aroMoB. CocTaB aTOMHBIX sjep. M3oromnbl. Dnektponsl. CTpoeHune
AJIEKTPOHHBIX 000JI0YEK aTOMOB TNepBbIX 20 XUMHYECKHX 3JIEMEHTOB

[Tepuonuueckoit cucremsl .. Menaeneena

23

3aKOHOMEPHOCTH B H3MEHEHMM CBOMCTB XMMHYECKHUX 3JIEMEHTOB IEpPBbIX
TpEX HEPUOOB, Kajus, KaJIbLUS (paguyca aTOMOB,
JIEKTPOOTPHULIATEIBHOCTH, METANIMYECKUX M HEMETAJUIMYECKUX CBOMCTB) U
UX COEIUMHEHUHl B COOTBETCTBUM C  IIOJIO)KEHHUEM JJIEMEHTOB B

HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX AaTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass cBs3b. KoBaneHTHas (MoyisipHass W HEMOJIApHAs) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  dJeMeHTOB. oHHas  CBs3b.

Mertannuueckas CBI3b

3.2

Tunsl KpucTaNIMYecKUX pPEmETOK (aToMHas, HOHHAs, MeTaJlIM4ecKas),
3aBHCHMOCThH CBOMCTB BEILLECTBA OT THIA KPUCTAJUIMUECKON PEIIETKY U BUAA

XUMHUYECKOM CBSI3HU

Baxneliye npencraBuTENM HEOPTaHMYECKHX BellecTB. Hemertamwibl U ux

COeIMHEHMS. MeTauibl U UX COeTUHEHUS

4.1

Knaccuukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX COEIMHEHHH: OKCHIOB
(coneobpa3zyromue: OCHOBHBIE, KHCIIOTHBIE, am(poTepHBbIE) u
Hecosieo0pa3yrole; OCHOBaHUN (LIETOYM M HEPACTBOPUMBIE OCHOBAHMS);
KHCJIOT (KUCIIOpPOACOJepKaUe ¥ OeCKHCIOPOAHBIE, OXHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJeH (CpeHUX U KUCIIBIX)

4.2

4.3

4.4

®dusnueckue W XUMHUYECKHE CBONCTBA MPOCTBIX BEIIECTB-HEMETAIUIOB!
BOJIOPO/Ia, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pocdopa, yriepona, KpeMHUS

dusnueckre 1 XUMUYECKHE CBOWCTBA IMPOCTBIX BCIICCTB-MECTAJIJIOB: JIMTHUA,
HATpUs,  Kajius, MarHus W  KaJlblUs,  QJIIOMHHHUSA,  JKele3a.

DNEeKTPOXUMHUYECKUH PsiJl HANPSYKEHUHA METAJUIOB

Ou3nyeckue W XUMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEOUHEHHIA

HEMCTAJJIOB: XJIOPOBOAOPOAA, CCPOBOAOPOAd, aMMUAKaA



4.5

dusnyeckrue ¥ XUMHYECKUE CBOMCTBAa OKCHUIIOB HeMeTauioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yramepoma(ll, IV), xpemuus(IV).

HOJ'Iy‘lCHI/IC OKCHJOB HEMETAJIJIIOB

4.6

4.7

Xumudeckue cBoiicTBa okcuaoB: MetaiioB IA—IIIA rpymm, nuaka, meau(Il) u

xeneza(Il, III). [Tonyyenne okCUAOB METAIIIIOB
XUMUYECKHE CBOMCTBA OCHOBaHHUW M aM(pOTEpHBIX TUAPOKCUIOB (Ha
MpuMepe TUJIPOKCUIOB ATIOMUHUSA, XKene3a, nHKa). [loayueHrue ocHOBaHUM

1 aM(pOTEPHBIX TUIPOKCUIIOB

4.8

4.9

4.10

O6mmue XUMHYECKHE CBOIiCTBa KHCIIOT: XJIOPOBOJIOPOHOM,
CEpOBOJIOPOHON, CEPHUCTON, CEPHOM, a30THOU, (HOCPOPHOIA, KPEMHHUECBOM,
yroyibHOM. OcoOble XMMHUYECKHE CBOMCTBAa KOHLIEHTPUPOBAHHOW CEPHOU H

a30THOM KucnoT. [lonydenue kucior
OOme XMMUYeCcKHre CBOWCTBA cpenHux coneil. [lomydyenne coneit

[Tonyyenue, cobupaHue, pacro3HaBaHHE BOJAOPOJA, KUCIOpPOJa, aMMHaKa,

YIJICKUCIIOIo ra3a B na60paT0pHH

4.11

4.12

HonyquI/Ie aMMHuakKa, cepHoﬁ M a30THOM KMCJIOT B IPOMBIIIJIICHHOCTH.

OO6m1re cnocoObl MOTYyYSHHUSI METAJUIOB

I'eneTnyeckas cBs3b MCKAY KilIaCCaMU HECOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

XUMHYECKHE p€aKnuu

5.1

Knaccugukaius XuMHYeCKUX peakiii Mo pa3IuYHbIM MPU3HAKAM: 110 YUCITY
U COCTAaBY YYacTBYIOLIUX B PEaKIMU BELIECTB, MO TEMJIOBOMY 3P deKTy, Mo

W3MEHEHHIO CTEICHEW OKHMCICHUS XUMHUYECKHX YJIEMEHTOB

5.2

5.3

54

TennoBoil >PdexT XUMUYEeCKOoll peakluu, TePMOXUMHUYECKHE YpaBHEHMS.

DK30- U 3HJI0TEpMUYECKUE peakuuu. TepMoXuMUiecKre ypaBHEHHUS

OKHCIUTEITEHOBOCCTAHOBUTEILHEIC pCaKkmuu. OxucnuTeIn n
BOCCTAaHOBHUTCIIN. Hpoueccm OKHCJICHHA W BOCCTAHOBJICHHA. QHCKTpOHHHﬁ

0ajaHC OKMCIUTEIbHOBOCCTAHOBUTEIILHON PEAKLIUU
Teopuss  snexkTposMTHdeckod — aucconranv.  KaTHMOHBI,  aHMOHBI.
DNEeKTPOIUTHI U HEINEKTPOIUThI. CHIIbHBIE U ci1a0ble ANEeKTpouThl. CTeneHb

AUCCoranmn

5.5

6.1

Peaknun noHHOTO oOmeHa. YcnoBus MMPOTCKAHUA peaKL{I/Iﬁ HOHHOTO OGMCHa,

ITOJIHBIE U COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIIMM
XHMHMS ¥ OKpYyXaromas cpeaa

BemecrBa m martepuanbl B IOBCEIHEBHOM JKM3HM 4YelnoBeka. bezomacHoe




HCIOJIb30BaHUE BEIIECTB U XMMHUYECKHX PEaKIHi B JabopaTopuu U OBITY.
[lepBast moMoILb IPY XUMHUYECKHUX 0KOTaX U OTPABICHUIX
XUMHUYECKOE 3arpsi3HEHUE OKpY)KaoLell cpeabl (KUCIOTHBIE J0XKIU,

3arpsA3HCHUE II0YBEI, BO3aAyXa U BOI[OéMOB), CIIOCOOBI €ro MNpEaoOTBPAIICHHUA

6.2 [Ipenenbuas nomycrumasi koHuentpanusi BemiectB (IIJK). Ponp xumuu B
pElIeHUH DHKOJIOTUYECKUX TMpoljeM. YCuieHue NnapHUKOBOro 3ddekra,
paspylLieHre 030HOBOI'O CJIOS
[Ipumenenue cepsl, a30Ta, pochopa, yriaepoaa, KpeMHUS U UX COSIUHEHUI B
ObITY, MEIHIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. lpumeHenune

6.3 METa/UIOB M CIUIaBOB (CTajb, YyryH, AIOPATIOMUHHNA, OpoH3a) B OBITY H
MPOMBIIUIEHHOCTH WX coenuHeHud. [loHsTHE O KOppo3WM METauIoB,
OCHOBHBIE CITIOCOOBI 3aIUTHI UX OT KOPPO3HUH

64 [IpupoaHble MCTOUYHUKH YTIEBOIOPOAOB (Yrojb, MPUPOAHBIA Ta3, HE(TH),

' MIPOJYKTHI UX MepepaboTku (OEH3UH), X POJIb B OBITY U MPOMBILUIEHHOCTH
[lepBOHaYas bHBIC MOHATHS 00 OPraHMYECKMX BEHIECTBAX KaK O COCITUHEHHSX
6.5 yriepona (MeTaH, A3TaH, STWJIEH, aleTWIEH, J3TaHOJN, TIJIMLEPUH, YKCYyCHas
' kucinota). IloHATHE O OHMONOTMYECKH BAaXKHBIX BEIIECTBAX: XHUPAX, OeJKax,
YIJIEBOJIaX — U UX POJIH B )KU3HU YENIOBEKa

7 Pacuérsr:

7.1 o GpopmyaaM XUMHUYECKUX COeTMHEHUN

7.2 Macchl (MaccoBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMHYECKUM YPaBHEHHSIM

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

» Xumusi: 8-if kiacc: 0a30BbIi ypOBEHb: YUEOHUK; S5-€ U3TaHHE,

nepepadotantoe ["abpuensn O.C., Octpoymos U.I"., Cnaakos C.A.

AxrmmonepHoe o6miectBo «M3marenbctBo «lIpocBemenue»

» Xumusi: 9-ii kiacc: 6a30BbIi YPOBEHb: YUECOHUK; S-€ U3aHUE,



nepepaboranHoe ['abpuensn O.C., Octpoymos W.I'., Cnaakos C.A.

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA
Xumusi(6a30BbIAypOBEHB ). Peanm3arust 00pa3oBaHUs: METOUIECKOE TTOCOOHE
s yaurens / Kasepuna A. A., [luayruna

['.B.; mox pen.I'. B. IImuyrunoii. M. : ®I'BHY «MucTuTyT CTpaTterun

pasButus oopazoBanust PAOy», 2022 81

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru ['azeta «XuMus» U cait 1is yuurens «5 uay Ha ypok
xumumn» http://him.1september.ru Enunas xomnekuus LIOP: [IpeameTtnas

koJutekius «Xumusi» http://school-collection.edu.ru/collection/chemistry
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