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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 10 XMUMHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMN K pe3ylbTaraM OCBOCHUS OCHOBHOMU
o0pa3oBaresbHONM MPOrpaMMbl OCHOBHOI'O 0O0OIIIET0 00pa30BaHuUsl, MPEACTABIECHHBIX
B ®I'OC 00O, a Taxxe Ha OCHOBE (pesrepalibHOM paboueill mporpaMMbl BOCIUTAHUSA
U ¢ Yyd€ToM KOHIIENIUM TMpEernoAaBaHUs Yy4yeOHOTo TmpeaMeTa «XHUMUs» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepanmu.

[Iporpamma mo xumuu Aa€T MPEACTABICHUE O ILEAX, OOIIeH CcTpareruu
oOydeHMs, BOCHUTAHMUSI M Pa3BUTUS OOydYAIONIUXCS CpEeACTBAMU Yy4eOHOTO
peaMeTa, yCTaHABIIMBAET o0s13aTeNbHOE MpeMETHOE coliepKaHue,
mpeaycMaTpruBaeT paclpe/iefieHue ero IO KiaccaM U CTPYKTYpUPOBAaHHUE TIO
paznenaM M TeMaM TPOrpaMMbl IO XHMHH, OIpEAeiseT KOJWYECTBEHHBIE U
Ka4eCTBECHHBIC XapaKTEPUCTUKH coliepKaHus, PEKOMEHTyEeM YO
MOCJICIOBATEIbHOCTh ~ M3YYCHUSI XHMHH C  Y4ETOM  MEXMPEIMETHBIX U
BHYTPHUIIPEAMETHBIX  CBSI3€M, JIOTMKU  y4eOHOro mporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmUXcsi, OMNpeAesIET BO3MOXHOCTH MpeaMera IS
peanuzanuu TpeOOBaHUU K pe3yJbTaraM OCBOEHHS OCHOBHOM 00pa30BaTeIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs, a TaKke TPEOOBAHMM K
pesyiabpraraM oOyueHHs XMMHUHU Ha YpOBHE IIeJiel U3yd4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4eOHO-ITO3HABATEIBHOM JEATEIHbHOCTH OOYYaroIIerocsi MO OCBOEHUIO
y4eOHOTO COIepKaHMS.

3HaHWE XUMHH CIYXHUT OCHOBOW Mg (OPMUPOBAHUS MHUPOBO33PEHUS
oOyy4aromerocsi, €ro MnpeACTaBICHU O MaTepuaibHOM EAMHCTBE MHpPA, BAKHYIO
pONb WUrparoT (QopMUpYEeMble XUMHUEH NPEICTABICHUS O B3aMMOIPEBPANICHUSX
HHEPrud U 00 IBOJIOLMU BEHIECTB B MPUPOAE, O IMyTAX PEHICHUS TIOOATbHBIX
mpoOjieM YCTOMYHMBOTO PAa3BUTHS YEIOBEUSCTBA — CBHIPHEBOM, JHEPIETHUYCCKOM,
MUIIEBOM M SKOJIOTUUECKON 0€30MacHOCTH, MPOOIeM 31paBOOXpaHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaim3alldd  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMHUpPOBaHUS KYIBTYPBI JIMUHOCTH, €€ 00IIeH 1 PyHKIIMOHATILHON IPAaMOTHOCTH;
BHOCUT BKJaJ B (QOPMHUPOBAHHE MBIIUIEHUS M TBOPUYECKUX CIOCOOHOCTEH
oOyJaromuxcsi, HaBBIKOB HMX CaMOCTOSTEIbHOW  Y4eOHOW  JESATEIBbHOCTH,
OKCIIEPUMEHTATFHBIX W HCCIEAOBATEIBCKUX YMEHWH, HEOOXOMUMBIX KaK B
MOBCEAHEBHOW JKU3HHU, TaK U B MPO(DECCHOHAIBHON ACATEIBHOCTH; 3HAKOMHUT CO
crieuuPUKo HAyYHOTO MBIILICHHUS], 3aKJIa/IbIBA€T OCHOBBI LIEIOCTHOIO B3IVIs/Ia Ha
€AMHCTBO MPHUPOABI W  YEJIOBEKAa, SBIAETCS OTBETCTBEHHBIM JSTAallOM B



(opMUpOBaHUH €CTECTBEHHO--HAYYHOU IPaMOTHOCTH oOyyJaromuxcs;
CIocoOCTBYET (POPMUPOBAHUIO LIECHHOCTHOIO OTHOILLIEHUS K €CTECTBEHHO-HAYYHBIM
3HaHMSIM, K TPUPONE, K YEJOBEKY, BHOCHT CBOW BKJaJ B 3KOJIOTHYECKOE
oOpa3zoBaHue 00y4arOIUXCS.

JlanHble HampaBieHUs B OOyYEeHHMM XMMHHM OOECIEeYMBAIOTCS crenu(UKon
cColep)KaHud  y4eOHOro  NpeaMera, KOTOpbIM  SIBISETCS  Melaroru4ecku
aJanTUPOBAaHHBIM OTpaKEHUEM 0a30BOM HAyKW XMMHUU Ha ONpPENEIEHHOM JTare €€
pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs OPUEHTHUPOBAH HA
OCBOEHHME OOYYaIOIIMMUCS CHUCTEMbl NEPBOHAYAIBHBIX TMOHATUH XUMHUHU, OCHOB
HEOpraHMYeCKOW XMMHM U  HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX TOHSATUN
OpraHUYeCKOW XUMUHU.

CrpykTypa coaepkaHHsi MpOrpaMMbl IO XUMHHM C(OPMUpPOBaHA HA OCHOBE
cucTeMHOro mnoaxona k e€ uzydeHuto. ConepikaHue CKIIAIbIBACTCS U3 CUCTEMBI
MNOHSTHH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHYECKOU
peakuuu. O06e 3T CUCTEMBl CTPYKTYPHO OpraHU30BaHbl MO MPUHIUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEICTABICHUN
pa3HOro ypOBHSI:

- dATOMHO--MOJICKYJIAPHOI'O YUCHHSA KaK OCHOBBI BCCTO €CCTCCTBO3HAHMA,

- [Tepuonnueckoro 3akona /. M. MeHnneneeBa kKak OCHOBHOTO 3aKOHa

- YUCHUA O CTPOCHHUHN aTOMa U XUMHUYECKON CBA3H,

- NPECTAaBICHUNH 00 DJIEKTPOTUTUYECKOM JTUCCOIMAIMN BEIIECTB B
pacTBopax.

TeopeTuueckue 3HAHUA PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKU
MIOJTYYEHHBIX U OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHLHO OT OJHOTO
YPOBHS K JPYTOMY, BBITIONHSS (YHKIIMK OOBSICHEHHS U TPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS U BO3MOXKHOCTEU MTPAKTUYECKOTO MPUMEHEHUS U MOJYUEHUS U3Yy4aeMbIX
BEILIECTB.

OcBoeHne mTporpaMMbl TI0O XUMHUU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEACTABIECHUS O XUMAYECKOM COCTABISAIONIEN HAYYHOU KapTUHBI MUPA B JIOTUKE €€
CHUCTEMHOM NPUPOJBI, IEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHHUIO U METOJIAM
[MO3HAHUS B HayKe. M3yueHne XuMuu NpOUCXOIUT C TPUBIICUCHUEM 3HAHUM U3 PaHEe
M3YUYEHHBIX Y4eOHBIX peaMeToB: «OKpyxKaomuili Mup», «buonorus. 5—7 kinaccei»
n «dusnka. 7 Knaccy.

[Ipy w3yyeHHH XUMHUU OPOUCXOAUT (OPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKOW HAyKH Kak O0JacTH COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTHUUECKOU



AESITeTFHOCTH YeJIOBeKa U KaK OJJHOTO U3 KOMIIOHEHTOB MHUPOBOI KYIbTYpHI. 3aa4ya
y4eOHOTo MpeaMeTa COCTOUT B (POPMUPOBAHUHU CHUCTEMbl XUMUYECKUX 3HAHUN —
BOXHEUITNX (DAKTOB, MOHITHI, 3aKOHOB U TEOPETUIYECKUX MOT0KEHUH, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, S3blka HAyKH, B MPUOOILIEHUU K
HAyYHBIM METO/aM TO3HAHUS MPH M3YyYCHHUH BEIIECTB U XUMHUYECKUX PEaKlui, B
GopMHUpOBaHUM W PA3BUTHH IIO3HABATEIBHBIX YMEHUH M WX MPUMEHEHUU B
y4eOHOIMO3HABATEIFHOW U Y4eOHO-HCCIIeIOBATEIbCKON NIEATEIHHOCTH, OCBOCHHUH
MpaBuUJl O€30MaCHOTO OOpaIEeHUs C BEIIECTBAMU B TTOBCEHEBHOM JKU3HHU.

[Ipu w3ydeHNN XMMHH Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHHs Ba)XKHOE
3Ha4YeHHE PUOOpENH TaKHe 1EH, KaK:

- dbopMHUpOBaHUE HWHTEIJIEKTYaJIbHO PAa3BUTOM JIMYHOCTU, TOTOBOM K
CaMO000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPUHSITHUIO PEIICHUH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSAM KU3HHU;

- HAIpaBJICHHOCTh OOyYeHMs] Ha CHCTEMaTH4YeCKoe MPUOOIICHUE
00y4JaroIuxcsi K CaMOCTOSITEIbHON TIO3HABATEIILHOM JIESITCIIBHOCTH, HAyYHBIM
METOJIlaM TO3HaHUs, (OPMHUPYIOIMINUM MOTHBALIUI0 W Pa3BUTHE CHOCOOHOCTEH K
XHUMUH;

- oOecrieueHmne YCIIOBUH, CIIOCOOCTBYIOIIHNX IPUOOPETEHHIO
00y4aroIMMHUCS OTIBITA Pa3HOOOPA3HOU NeATEeTLHOCTH, TO3HAHUS U CAMOTIO3HAHMS,
KJTIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), HMMEIONINX YHUBEpCAJIbHOE
3HAYEHUE JJIs PA3TUYHBIX BUAOB JI€ATEIbHOCTH;

- dbopmupoBanue oO0IIeH (QYHKIIMOHAIBHOW W €CTECTBEHHO-HAYYHOMH
I'PaMOTHOCTH, B TOM YHCJIC YMEHUN OOBSICHATH U OTICHUBATH SBJICHUS OKPYKAOIIETO
MUpAa, UCIIOJIB3YS 3HAHHS U OIBIT, IOJYYCHHBIE MPU M3YYCHUH XUMUU, TIPUMEHSTh
UX TIPH PEIICHUH TIPOOJIEM B IIOBCEIHEBHOW KU3HU U TPYIOBOM JEATEIHEHOCTH;

- dbopmMupoBaHHEe Yy OOYYAIONIUXCS TYMAHHCTHYECKUX OTHOIICHHM,
MOHUMAaHUSI [IEHHOCTH XUMHUYECKUX 3HAHUW JUIsi BBIPAOOTKH HSKOJIOTUYECKH
11eJIeCO00Pa3HOr0 TOBEAEHUS B OBITY W TPYAOBOM JEATEIBHOCTH B IEIAX
COXPaHEHHUSI CBOETO 37I0POBBS M OKPYKAIOIIEH MPUPOTHON CPEIbI;

- pa3BUTHE MOTHUBAIMH K O0YYEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUI0O Ha OCHOBE YCBOCHHUS OOIIEYEIIOBEYSCKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGUisS U HAMPaBICHHOCTH NabHEUIIETO
oOydJeHMS.

OO611ee 9rciio 4acoB, OTBEAEHHBIX /TSl N3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmero obOpazoBaHusi, cocrasisier 136 gacoB: B 8 kimacce — 68 dacoB (2 vaca B
HeJen), B 9 kimacce — 68 yacoB (2 yaca B HEZIEIIO).



COAEP) KAHUE OBYYEHUA

8 KJIACC IlepBoHauajibHble XMMHUYECKHE TOHATHS

[Ipenmer xumun. Posib XMMUM B )KU3HU Y€JIOBEKA. XHMMUS B CUCTEME HayK.
Tema u BemecTBa. du3nueckue CBOMCTBA BEIMIECTB. ATPETraTHOE COCTOSHUE
BemecTB. [loHATHE O METOAAxX MO3HAHMUS B XUMHUU. UHUCTHIE BEIIECTBA U CMECH.
CniocoObI pa3zeneHus: CMeCeH.

ATOMBI ¥ MOJIEKYJbl. XUMHUYECKHE dJIEeMEHTbl. CHMBOJIBI XHUMHUYECKHUX
31€MEHTOB. [IpoCThIe U CIIOXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYCHUE.

XuUMHU4YECKas q)opMyJ]a. BaneHTHOCTH aTOMOB XMMHUUYECKHX AJIEMEHTOB. 3aKOH
ITIOCTOAHCTBA COCTaBa BCILCCTB. OTtHocuTenbHas aroMHas macca. OTHOCHTEIbHAS
MOJICKYJIAPHAs Macca. MaccoBas J0JId XUMHWYCCKOT'O 2JICMCHTA B COCAMHCHUU.

KonnuecTBo BemiecTBa. MoJib. MOJISIpHaSI Macca. B3aumocss3b KOJIMYCCTBA,
MaCCbl M 4YHCJIAa CTPYKTYPHBIX CIAWHHUIT BCIICCTBA. PacuéTer mo (bOpMyJ'IaM
XUMHUUYCCKUX COC)IHHCHHﬁ.

dusznueckrue U XUMHUYECKHE SBJICHUS. XHMMHUYCCKas peakuusa nu ee IMPU3HAKHU.
3aKoH COXpaHCHUA MACChbl BCIICCTB. XHUMHYECKHE YpaBHCHHA. KHaCCI/I(bI/IKaHI/IH
XUMHYCCKHX peaKHI/Iﬁ (COCI[I/IHCHI/ISI, Pa3I0KCHUA, 3aMCIICHNA, 06M€Ha).

Xumuueckuil IKCnepumenm: 3HAKOMCTBO C XUMHYECKOH TMOCYIOH,
npaBwiaMu paboTel B jaboparopuu U mpuéMamu oOpaileHus ¢ J1adopaTopHBIM
o0opynoBaHMEM, H3yYeHHUE M ONUcaHue (U3HUECKUX CBOMCTB 00pasloB
HEOpPraHMYECKUX BEIIECTB, HaOmoAeHue Qu3anyeckux (TUIaBI€HUE BOCKA, TasHUE
JbJa, paCTUpPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHACHCALIMS BOJbl) U XUMUYECKUX
(ropeHue cBeuyM, NPOKAIMBAHUE MEIHOM IPOBOJOKH, B3aUMOJEICTBHUE Mela C
KUCTIOTOM) sIBJIEHUH, HAOIIONEHUE U OMTMCAHNE TPU3HAKOB MPOTEKAHUS XUMUUYECKUX
peakuuil (pa3jioKeHHE caxapa, B3aUMOJEICTBUE CEPHOM KHCIOTHI C XJIOPUIOM
Oapus, paznoxenue ruapokcuna memau (II) mpu HarpeBanwu, B3aUMOIEHCTBUE
xenesza ¢ pactBopoM conu Meau (II), uzyuenue cmocoOOB paszieseHus cMeceil: ¢
MTOMOIIBI0 MarHuTa, GUIBTPOBAHUE, BHIMTAPUBAHUE, TUCTIILIISAINA, XpoMaTtorpadus,
MIPOBE/ICHNE OYHMCTKU MOBAPEHHOW CONM, HAOIONEHHWE M OMHCAHUE PE3yabTaToOB
MPOBEJICHUSL OMNBITA, WUIKOCTPUPYIOIIETO 3aKOH COXPAaHEHUs MACChl, CO3/1aHUE
Mojiesie MOJIEKyI (IIapOCTEPKHEBBIX).

Ba:xHelilue npeAcTAaBUTEIHM HEOPraHUYEeCKUX BelleCTB

Boznyx — cmech razos. CocraB Bo3zayxa. Kucimopon — 31€MEHT M IPOCTOE
BellecTBO. HaxokleHuwe kuciopoaa B Opupoae, (PU3MUYECKHE U XUMHUYECKHE
cBoiictBa (peakiuu ropeHus). Okcuabl. Ilpumenenne xkuciopoaa. CrnocoOsl



MOJIYYEHHsI KHCIOpOoAa B JIA0OpaTOpuud M IPOMBIIIIEHHOCTH. KpyroBopor
Kuciopona B npupozae. O30H — aJu1oTpoIHast MOAU(PUKALKS KUCIOPOAA.

TernnoBoil 3P¢PeKT XUMHUYECKON peakluH, TEPMOXMMUYECKHE YypaBHEHMS,
9K30- M DHAOTEPMHUUYECKHE peakuuH. TOIuIMBO: yroib M MeETaH. 3arpsA3HECHUE
BO3JlyXa, YCUJICHHE MapHUKOBOTO d(PdekTa, pazpylieHrne 030HOBOTO CIIOsI.

Bonopon — anemeHT n npocroe BemecTBo. Haxoxaenue Bonopona B Ipupozae,
(u3znuecKre 1 XuMUYECKHe CBOMCTBA, TPUMEHEHUE, CIIOCOObI nonyueHus. Kuciorsl
U COJIH.

MounsipHblii 00bE€M Ta30B. Pacy€Thl MO0 XUMHUUECKUM YPaBHCHUSIM.

dusnueckue CBOWCTBA BoAbl. Boma kak pactBopuTenb. PacTBOpBL
HachiieHHblE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas a0J4 BELIECTBA B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHMS.
Ponb pacTBOpOB B MpUpoOZie M B KU3HU uesoBeka. KpyroBopoT BoAbsl B IPHUPOE.
3arpsi3HEeHHE NPUPOIHBIX BOJA. OXpaHa U OYMCTKA NPUPOAHBIX BOJ.

Knaccudukamuss Heopranmdeckux coeauHeHuit. Oxcuabl. Knaccuduxamms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHBIE,  KHCIOTHbIE, aM(pOTepHblE) U
HeconeoOpasytomue. Homenknatypa oxcuaoB. Duznyeckue U XUMHUYECKHE
cBoOMcTBa OKcUAOB. [lonydyenne okcuaoB.

OcunoBanus. Knaccudukanus ocHOBaHUN: IIENOYM U HEPACTBOPUMBIC
ocHoBaHuA. HomeHknarypa ocHoBaHui. DPU3NUECKHE U XMUMHUYECKUE CBOMCTBA
ocHoBaHuU. [loryueHrne OCHOBaHUI.

Kucnorel. Knaccudukanus kuciaor. Homenknarypa kucior. dusndeckue u
XUMHYECKHe cBoMcTBa KucioT. Pang aktuBHoctm MetauioB H. H. bekerosa.
[TomyyeHnue KucIor.

Conu. Homenkiarypa coneil. @u3nyeckue U XMMUYECKUE CBOMCTBA COJIEH.
[Tomyuenue conen.
I'eneTnueckas cBA3b MEKY KJIaCCAMU HEOPTaHUYECKUX COCITMHEHUM.

Xumuueckuit 3IKcnepumenm:  KauyeCTBEHHOE OINPEICICHUE COIACPIKAHMS
KHCIIOpOJia B BO3/IYyXE, MOyUYeHUE, COOMpaHue, paclio3HaBaHUE U U3YYCHHE CBONCTB
KHCJIOpPOJa, HAONIONEHHE B3aMMOJACHCTBUSI BEIIECTB C KUCIOPOAOM U YCIOBUS
BO3HUKHOBEHUSI M TIPEKpAIICHUS TOpeHus (mokapa), 03HaAKOMJIEHHE ¢ 00pasimamu
OKCHUJIOB M ONHCAaHHWE HX CBOMCTB, MOJIy4YE€HHE, COOMpPAHUE, PACIIO3HABAHUE U
M3y4YeHUE CBOWCTB BOJOpOAa (TOpEeHHUE), B3aHMMOJEHUCTBUE BOAOPOJA C OKCHUIOM
meau (1) (BO3MOXKHO MCITONIB30BaHKE BHIEOMATEpUANIOB), HAOMIOACHIE 0Opa3IoB
BEILIECTB KOJIMYECTBOM | MOJIb, HCClIeIOBaHHE OCOOCHHOCTEHN pacCTBOPEHUS BELIECTB
C pa3IUYHON pPaCTBOPUMOCTHIO, IMPUTOTOBIEHHWE PACTBOPOB C OMpPEIEIEHHOU
MacCcOBOW J0Jiel pacTBOPEHHOTO BEIIECTBA, B3AUMOJECUCTBUE BOJbI C METAJUIAMU
(HarpeM W KaiublKeM) (BO3MOXKHO  KCIOJB30BaHUE  BHJIEOMATEPHUAJIOB),



uccieoBaHue 00pa3lloB HEOPraHMYECKUX BEHIECTB  PA3JIMYHBIX  KJIACCOB,
HaOIIOICHUE W3MEHEHUSI OKPACKU MHJIMKATOPOB B PacTBOpax KHUCIOT U IEJIOYEH,
n3yuyeHue B3aumoeiicteusa okcuna meau (I1) ¢ pactBopoM cepHOM KUCTOThI, KUCJIOT
C METaJJlaMH, PEAKUUN HEeUTpaau3aluuu, MOJIYyYEHHE HEPACTBOPUMBIX OCHOBAaHMM,
BBITECCHEHME OJHOTO METajUla JAPYyrMM M3 pacTBOpa COJU, pEIICHUE
SKCIEPUMEHTAJIBHBIX 3a/lad Mo TeMe «BaxHelmme kiacchl HEOPraHUYECKUX
COCIMHEHUI.

IHepuonuyecknn 3axkoH u Ilepumoamyeckass cucremMa XHMHYECKHUX
yiemenToB JI. WU. MenngeneeBa. CrTpoeHue aroMoB. XHUMHYECKasi CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTE/IbHbIE PeAKINHT

[lepBble TOMBITKK KJIACCU(PUKAIIMU XUMHUYECKUX 3IeMeHTOB. [loHsiTHe O
IpyIIax CXOAHBIX JJEMEHTOB (IIEJTOYHbIE M IIEJIOYHO3EMEIbHBIE METaJlIbI,
rajoreHbl, THEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3ytoT aMm(OTEepHbIE OKCUIBI U
TUJPOKCH/IBI.

[Tepuonuueckuii 3akoH. [lepuoanyeckas cucremMa XMUMAYECKUX dJIEMEHTOB /I,
N. Menneneesa. Koporkonepuoanas u anuHHonepuoaHas Gopmel [lepuonnueckoit
cuctembl xumuueckux snemMeHToB JI. M. Menneneesa. Ilepuoasl U rpynmsbl.
PU3NYECKUN CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUO/Ia U TPYIIILI DIIEMEHTA.

Crpoenune atromoB. CocTaB aroMHbIX sifep. M3oTonsl. Dnekrponbl. CTpoeHue
AIIEKTPOHHBIX ~ 000704YeK aroMOB mepBbIX 20  XUMHUYECKHX  DJIEMEHTOB
[Tepuonnueckont cucremsl JI. M. MeHnneneeBa. XapaKTepucTHKa XUMHUYECKOIO
aJIEMEeHTa 110 ero noyioxkeHuro B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHsI paJuyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIIAM U IIEPUOLAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepuonnueckoit CUCTEMbI XUMUUYECKUX
BJIEMEHTOB JJI Pa3BUTUA Hayku W mnpaktuku. [[. V. MeHumeneeB — yd€HbId M
rpaXkJIaHUH.

Xumunueckas cBsa3b. KoBasieHTHass (TOJiApHAsT W HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas CBA3b.

CreneHp OKHCJICHUA. OKHCIIUTEIIFHO--BOCCTAaHOBUTEIBHEIC PCaKI M.
Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUS. OKUCINTEIIN U BOCCTAHOBUTEIIM.

Xumuueckuit Ikcnepumenm: W3ydeHUE OOpa3IOB BEIIECCTB METAIOB M
HEMETaJJIOB, B3aWMOJAECHCTBHE THUJIPOKCHJIAa LHMHKA C PACTBOPAMH KHUCIOT H
1ieo4Yeii, MPOBEACHUE OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAaHOBUTEIBHBIX PEAKIUN (TOPEHHE, PEAKIIUU PA3IIOKEHUS, COSAUHEHNUS ).

Mesxcnpeomemmuuie ceasu

Peanuzanus mexXnpeaMeTHbIX CBA3€W NpU M3YYCHUM XUMHM B 8 Kiacce
OCYILIECTBIISIETCA 4Y€pe3 HCMOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAyUYHbIX



MOHATUHN, TaK W TOHSATHH, SBIAIOMIUXCA CUCTEMHBIMU JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO--HAYYHbBIC MOHSTHSA: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUs,
3aKOH, AaHalW3, CHHTE3, Kilaccu(puKamus, TMEepUOJUIHOCTh, HaOIIONEHUE,
AKCIIEPUMEHT, MOCIIMPOBAHUE, U3MEPEHHUE, MOJIETIh, SIBIICHUE.

dwusuka: Marepusi, aToM, dJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIHI, U30TOIIHI,
PaOaKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKHHA 3apsjl, BEHIECTBO, TEJIO, OOBEM,
arperatHoe COCTOSIHHE BEIIeCTBA, ra3, (U3NYCCKUE BEIUYUHBI, CIUHUIIBI
M3MEPEHUs, KOCMOC, TUIaHEeThI, 3BE3/1bI, COHIIE.

buonorust: hotocunTes, apixanue, buocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, FOPHbIE MOPOAbI, TOJIE3HbIE
MCKOMIaeMblIe, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC BeniecTBO 1 XUMHYECKAs peaKIUs

[lepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUIECKUX dIIEMEHTOB /.
N. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B HM3MCHEHHH CBOWCTB
XUMHAYECKHUX JICMEHTOB IEPBBIX TPEX MEPHOIOB, KAJHS, KAJIbIUS U UX COCIUHEHUH
B COOTBETCTBUHU C MOJIOKEHUEM dIeMeHTOB B [leproanueckoii cucTeMe u CTpOCHHEM
UX aTOMOB.

CrpoeHue BelmiecTBa: BUIbl XMUMHUYECKOW CBSA3M. THIIBI KpHUCTAJUIMYECKUX
pEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBAa OT THUIA KPUCTAIIIMYECKON pElETKH U
BUJIa XUMHYECKOH CBSI3U.

Knaccuduxarus u HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XHUMHUUYECKHE
CBOWMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3IMYHBIM KJlacCaM HEOPTaHUYEeCKUX
COCIMHECHUM, TEHETUUECKAas CBSI3b HEOPTAaHUYECKUX BEIIECTB.

Kiaccudukarus XuMH4IeCcKUX peakIfil 10 pa3InyHbIM IPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIUX B PEaKIUH BEIIECTB, IO TEIUIOBOMY 3(PQdEKTy, Io
M3MCHEHHUIO CTETICHEH OKHUCIICHHS XUMHYECKHX JJIEMEHTOB, IO OOPaTHMOCTH, TIO
Y4aCTUIO KaTajin3aTopa). DK30- U SHJIOTEPMHUUYECKUE PEaKIIMU, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[TonsitTue o ckopocTH XuMHuueckod peakiuu. [loHsatue 006 0OpaTUMBIX U
HEOOPATUMBIX XMMHUYECKUX peakiusX. [IoHSITHE O TrOMOTeHHBIX M TeTEPOTEeHHBIX
peaknusx. [lonstue o karanuze. [londatue o xumudyeckoM paBHOBeCHH. DaKTOPHI,
BIIMSIONIME Ha CKOPOCTh XHMHYECKOW PEaKIMM U TOJO0KEHHE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETPHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMH,  DJIEKTPOHHBIA  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOM peaKIuu. Cocrabnenue ypaBHEHU
OKHCJIUTENbHO--BOCCTAHOBUTENIBHBIX ~ pE€AKIMA C  HUCIOJIB30BAHUEM  METOZAA
AJIEKTPOHHOTO OajlaHca.



Teopust IEKTPOIUTUUECKON AUCCOLUALINM. DIEKTPOIUTHI U HEDJIEKTPOIUTHI.
Karrnonsl, aHnOHBl. MexaHu3M AMCCOLMALMM BELIECTB C PAa3JIMYHBIMA BHIAMH
xuMudeckon cBa3u. Crenenp qucconuanyv. CUiabHbIE U CIa0ble AIEKTPOIIUTHI.

Peakiiun voHHOro oOMeHa. YClioBUS MPOTEKaHUSI peaklUuid HOHHOro oOMeHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YpaBHEHHMS peakuuid. CBONCTBAa KHCIIOT,
OCHOBAHUU U COJIEH B CBETE MPECTABICHUN 00 3IEKTPOJIUTUUECKON AUCCOIUAIUY.
KauecTtBeHHble peakunu Ha HOHBL. [IoHATHE O THIPOIN3E COJEH.

Xumuueckuil IKcnepumenm: O3HAKOMIICHUE C MOJEISAMH KPHCTAJUIMYECKHUX
pEeIETOK HEOPraHMYECKUX BEIIECTB — METAJJIOB U HEMETAJUIOB (rpaduTa 1 aamasa),
CIIOKHBIX BEIECTB (XJOpUAa HaTpHsi), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHU
XUMUYECKOW peakiuyd OT BO3JCUCTBUS Pa3IUYHBIX (HDAKTOPOB, HCCIICIOBAHUE
AIIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLECCA JTUCCOLMAIMU KHUCIIOT,
menoued U coied (BOZMOXKHO MCIIOJNB30BAHUE BHUJIEO MATEPHANIOB), MPOBEICHUE
OTBITOB, WJUTFOCTPUPYIOIIUX TMPU3HAKK TPOTEKAHUS peakIiuii HOHHOTO OOMeEHa
(oOpazoBaHWe oOcajaka, BbIJEJIEHHE Tas3a, oO0pa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHMA
(ropeHue, peakiuu pas3NoKEeHHs, COCTUHEHHUs), Paclio3HaBaHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMOIIBIO KAaYECTBEHHBIX pPEAKIUd Ha HOHBI, PpEIICHHE
AKCIIEpUMEHTAJIbHBIX 3a]1a4.

HemeTanbl u uX coelMHEHUS

OO6mast xapaxkrtepucTtuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble cTerneHu okucieHus. CTpoeHue u (QU3NYECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — IaJJOT€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3auMoJIeCTBUEC
C MeTajUulaM{, HeMeTajUlaMu, Iienodamu). XiiopoBogopona. ComsiHas KHUCIOTa,
XUMHYECKHE CBOWCTBA, IIOJy4Y€HHE, IIpuMeHeHue. JlelcTBue Xxjopa |
XJIOPOBOJOPOJA HA OpraHU3M 4esloBeKka. BaxkHelme XJI0puabl U KX HaXOXKIEHUE B
IIPUPOJIE.

OO6mrast xapaktepuctuka 3meMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHbIE CTeneHW okucieHus. CtpoeHue M (PU3NYECKHe CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJIA U CEPhI. AJITOTPOITHBIE MOIU(DHUKAIINN KUCTOPOIA U
ceppl. XUMHUYECKHE CBOMCTBa cepbl. CepoBomopon, cTpoeHue, (Ppu3ndeckue u
XUMUYeCcKue cBoicTBa. OKCUABI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnas kuciora, pu3N4eCcKre U XUMUYECKue CBOMCTBRa (00I1IHe KaK MpeICcTaBUTENs
KJlacca KHUCIOT W crnenuduieckre). XUMHUECKUE PEeaKIuu, JeKalne B OCHOBE
MPOMBIIIJIEHHOTO CIOc00a MONy4eHUsi cepHOM KUciIoThl. [IpuMeHeHue cepHoOM
kucioTel. CoNMM CEepHOM KHUCIIOTHI, KAaueCTBEHHAs peakius Ha Cyabdar-noH.
Haxoxnenue ceppl U €€ COCOUHEHHM B TPUPOAEC. XHUMHUUYECKOE 3arpsa3HEHUE



OKpY’Kalolllell cpeipl COCAMHEHUSAMH Cepbl (KUCIOTHBIC IOXAH, 3arps3HEHHE
BO3JlyXa U BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPAICHUS.

OO6mast xapakrepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aToOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacnpocTpaHEHHE B MPHUPOJE,
¢usndyeckue u XUMHUECKHe cBorcTBa. KpyroBopot a3zora B mpupoae. AMMHAK, €ro
¢u3nyecKkue 1 XMMHUYECKUE CBOMCTBA, MOMyueHne u npuMeHenne. Coinu aMMOHUS,
uX QU3NYECKUEe U XMMHUECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasl KHCIOTa, €€ TOodydeHHe, (PU3NYECKUe M XHUMHUYCCKHE
cBoiicTBa (OOUIME KakK TMpeACTaBUTENs Kiacca KUCIOT M crenuduyeckue).
Hcnonp30BaHMe HUTPATOB U COJIEH aMMOHHMS B KA4€CTBE MUHEPAJIbHBIX yIOOpEHUI.
XMMHUYECKOE 3arps3HEHUE OKPYKAIOIIEeH Cpelibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOXKIW, 3arps3HEHUE BO3AyxXa, MOuBbl M BONOEMOB). Docdop, ammoTpomnHbie
moaupukanuu docdopa, uznyeckue U xumuyeckue cpoiictBa. Okcun docdopa
(V) u docdopnas kuciora, GU3MYECKUE U XUMUUYECKHE CBOWCTBA, IMOJYYEHUE.
Hcnonb3oBanue GocdaToB B KauecTBE MUHEPAJIbHBIX YIOOpEHUH.

O6mas xapaktepucTuka 3memMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCIICHUS. YTIIEPOl, aJlZIOTPOITHbIE MOIU(DUKAIIHH,
pacnpocTpaHeHue B npupoze, Gu3nueckue U XUMHUECKUe CBOMCTBA. AncopOius.
Kpyrosopor yriepona B mnpupoae. Okcunabl ymiepona, uX (¢GU3MUECKUE W
XUMHYECKHE CBOMCTBA, IMCTBHE HA KUBbIE OPTraHU3MBI, MTOJy4€HHE U TPUMEHEHHE.
DKkojloruueckue mpoOsieMbl, CBsi3aHHble C¢ okcugoMm yriepona (IV), rumoresa
7100aJbHOTO MOTETUICHUsI KJIIMMaTa, MapHUKOBBIN 3(PQekT. YroibHas KUcioTa u eé
conmu, UX (uU3MYeckue W XUMHUYECKHE CBOMCTBA, IOJY4YCHHE U TPUMEHECHHE.
KauecTtBennas peaknus Ha kapOoHaT-MOHBI. Vcronmb30BaHHEe KapOOHATOB B OBITY,
MEAUIMHE, MPOMBIIUICHHOCTH U CEITbCKOM XO3SIIICTBE.

[lepBoHauyaabHBIC TTOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCAMHEHHIX
ymiepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJ, ITIMIEPUH, YKCYCHas KHCIIOTA).
[TpuponHbie HCTOYHUKH YTIIEBOJOPOIOB (YT OJIb, TPUPOIHBIN Ta3, HEPTH), MPOMLYKTHI
ux mepepaboTku (OEH3UH), UX pOJb B OBITY W MpOMBIIUIEHHOCTH. [loHSATHE O
OMOJIOTHYECKH BAKHBIX BEIIECTBAX: KHUPaX, OCIKaX, YIIIEBOAAX — U UX POJIH B KU3HU
yenoBeka. MarepualibHOE  €AMHCTBO  OPraHMYECKHMX U HEOPraHUYEeCKUX
COCMHEHUM.

KpemHunii, ero ¢usndeckue ¥ XUMHUYECKHE CBOICTBA, TMOIYyYCHHE W
npumeHenue. CoenuHeHNs KpeMHus B ipupoae. O0mue npeactaBieHus: 00 OKCUae
kpemaus (IV) u xpemaneBoit kuciaore. CHUIMKAThI, UX HCIOJIb30BaHUE B OBITY, B
MPOMBIIIJIEHHOCTU. BaxkHellue CTpOUTENbHbIE MaTepuajbl: KepaMHKa, CTEKIIO,
1eMeHT, OeToH, kene300eToH. [IpoGnemMbl  0e30macHOr0  MCMOJIb30BAaHMS
CTPOUTEIIbHBIX MAaTEPUAIOB B MOBCEIHEBHOMN KU3HHU.



Xumuueckuit Ixcnepumenm: M3y4eHrue oOpa3lioB HEOPraHUYECKUX BEILECTB,
CBOMCTB COJISHOM KHMCJIOTBI, TPOBEICHUE KAUECTBEHHBIX PEAKIIUN Ha XJIOPHU-UOHBI
1 HaAOJIO/ICHHE MPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTpakaroniue (GU3NYecKue U
XUMHUYECKHNE CBOMCTBA TajIOTEHOB U MX COCAMHEHUN (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEpPHAIOB), O3HAKOMJIEHHE C oOpaslaMu XJOpUJIO0B (TaJOTCHUIOB),
O3HaKOMJIEHUE ¢ oOpasIaMu cepbl U €€ COCTUHEHUSIMU (BO3MOKHO UCITOJIb30BaHUE
BHJIeOMaTepHasIoB), HabMOAeHHE Tpollecca OOyIIMBaHMS caxapa Mo JeHCTBHEM
KOHLIEHTPUPOBAHHOM  CEPHOW  KHUCJIOTBHI, H3y4YEHUE XUMHYECKHUX CBOWCTB
pa30aBICHHOM CEpHOM KUCIOTHI, TPOBEICHUE KAUeCTBEHHON PEaKIMKU Ha Cylb(ar-
MOH W HaOofieHWe Mpu3HaKa €€ MPOTEKaHHs, O3HAKOMJIEHHE C (DU3NYECKUMHU
cBoMicTBamMu aszora, ¢dochopa W UX CoOeAUHEHUN (BO3MOXKHO HCIOJIB30BAHUE
BUJIeOMaTEpHaioB), oOpa3aMu a30THBIX U (HOCHOPHBIX yTOOpEHUM, MOTyYeHHUE,
coOupaHue, pacrno3HaBaHUEC W HW3YYEHHWE CBOWCTB aMMHUaka, IPOBEJICHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHM U ¢oc]ar-uoH U U3ydeHUe MPU3HAKOB UX
MPOTEKaHUs, B3aMMOJCHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO
(BO3MOXXHO UCITI0JTIb30BaHKE BHJICOMAaTEPHAJIOB), U3y4deHUe Mojiernen
KPUCTAUTMYECKUX PEmETOK anMmasza, Tpaduta, ¢dymuiepeHa, O3HAKOMIJICHUE C
IPOIIECCOM  aZICOPOIIMU  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U
YCTPONCTBOM MPOTHBOTa3a, MojydyeHue, coOupaHue, pacro3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKHUCIIOrO Ta3a, MpOBEJEeHHUE KaueCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-MOHBl M U3Y4YEeHHE NPU3HAKOB HUX MPOTEKAHMs, O3HAKOMIIEHHE C
NPOAYKIMEH CHUIIMKATHON MPOMBINIJIEHHOCTH, PelIeHUe IKCIIEPUMEHTATBHBIX 3a]1a4
1o TeMe «BakHeuime HeMeTauIbl U UX COCIUHEHHUS».

MeTaJuibl M UX COeINHEHUSA

OO6mast XxapakTepuCcTUKa XUMUUECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHHH
ux mnonoxeHuss B llepmogmueckor cucreme Xumuueckux isnemeHtoB J[. .
MenneneeBa u ctpoeHusi atoMoB. CTpoeHne MeTaioB. Merajuinyeckasl CBsi3b U
MEeTaJInuecKasi  KpUCTAJUIMYEecKass  pemérka.  ODIEKTPOXUMUYECKUU  psij
HanpsDKeHU MeTauioB. GuU3nyecKre U XMMUYECKHe CBOMCTBA MeTauioB. OO0Iiue
CrocoObl Tmony4deHus: MmeTtauioB. [loHSTHE O KOPpPO3WM METAJUIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CrutaBsl (CTaib, YYT'yH, JIOPATIOMUHIHN, OpOH3a)
U UX OIPUMEHEHHE B OBITY U TPOMBIIIIEHHOCTH.

[Ileounble MeTaNIBL: MONOXKEHUE B l[leproguueckon cucreMe XHUMUYECKHUX
snemeHToB JI. WM. MeHaeneeBa, CTpOCHHME HMX arOMOB, HAXOXIAEHHE B MTPHUPOIE.
du3nyuecKkre U XMMHYECKHUE CBOMCTBA (Ha mpumepe Harpus U Kanus). OKCUIbl U
TUAPOKCHUIBI HATPUS U Kaiusl. [[puMeHeHune 11eI0UHbIX METAJIOB U UX COCTUHEHHUI.

[[lemoyHO3eMeNbHBIE METaAJJIbl MarHuid W KaJbIUi: IIOJIOKCHUE B



ITepuonuueckoit cucreme xumudeckux diaeMeHToB 1. 1. Menneneesa, ctpoeHue ux
aTOMOB, HaxOXJcHHE B npupoae. Pu3nyeckue U XUMUYECKHE CBOMCTBA MAarHus U
KaJblusl. BaxkHeilre coeuHeHNs Kaublus (OKCHUI, TUIPOKCU, CONH). KECTKOCTD
BOJIbI M CLIOCOOBI €€ YCTPaHEHHUS.

AntomuHuil: onoxeHnue B [lepnonnyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHue aroma, HaxoxaeHue B npupone. duszuueckue u
XUMUYECKHE CBOMCTBA altoMUHUSA. AMGOTEpHBIE CBOMCTBAa OKCHAA U THAPOKCHIA
AJIOMUHUSL.

Keneso: nonoxenue B Ilepuonnueckoit cucreMe XMMHUUYECKUX AJIEMEHTOB [l.
. MenneneeBa, CTpOEHUE aroMa, HaxXOXJICHHE B Tmpupone. Dusnyeckue u
XUMUYECKHe CBOMCTRA xkee3a. OKCUIbI, TUIPOKCU LI U conu xenesa (II) u sxenesa
(IIT), wux cocraB, cBoOWCTBA © TOJNyueHUE. XUMUUECKUN IKCHEPUMEHN:
O3HaKOMJICHUE C 00pa3laMi METAJUUIOB M CIUIaBOB, UX (PU3MUYECKUMHU CBONCTBAMH,
U3YUCHHE PE3YJIbTATOB KOPPO3UU  METAIOB  (BO3MOXKHO  HCIOJB30BAHUE
BUJIEOMAaTEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJbIUS W HATPUS C
BOJIOM (BO3MOXKHO UCITIOJIb30BAaHUE BHJICOMATEPUAJIOB), HCCIIEIOBAHUE CBOWCTB
XKECTKOM BOJIBI, MPOIECcCca TOPEHUS Keie3a B KUCIOPoe (BO3MOXKHO UCIIOIb30BaHHE
BUJICOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMl Ha HOHBIL:
MarHus, KaJbls, adroMuHus, nuHka, xkene3a (II) u xenesza (III), memu (II),
HaOJIOZICHNEe W ONKMCAHUE IMPOILIECCOB OKpAIMBAaHUSA TUIAMEHM HOHAMH HaTpus,
KaJlug M KaJbLMs (BO3MOXXKHO HCIIOJIb30BAaHHUE BUIAEOMATEpUAIOB), UCCIIEOBAHUE
aM(OTEpHBIX CBOMCTB THIPOKCHAA ATIOMUHHUS M TUIPOKCHIA IIMHKA, PEIICHUE
AKCIEPUMEHTAJIBHBIX 3a7a4 110 TeMe « BakHenmme MeTalibl ¥ UX COCAUHEHUS.

XuMHA U OKPY:KAIIAs cpeaa

BemecTtBa m marepuanbl B MOBCEAHEBHOM XKWU3HHM 4elOBeka. be3zomacHoe
UCIIONb30BaHUE BEIIECTB U XMMUYECKHX peaknuii B ObiTy. IlepBas momonis mpu
XUMHUYECKUX 0KOTraxX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYyKarouled cpenbl (MpeaenbHas AOMycTUMAast
KOHIIeHTpauus Bewects, Aanee — [1JIK). Ponb XxumMuu B pelieHHH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuil IKCnepumenm:
U3y4eHHEe 00pa3I0B MaTepHaoB (CTEKIIO, CTUIABBI METAJUIOB, TTOJTUMEPHBIC

Marepua’bl).

Mesrcnpeomemmuuie ceasu

Peanuzanusa mexXnpeaMeTHbIX CBA3C€H NpU W3YYCHHMHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS dYepe3 MCIOIb30BaHME KaK OOMUX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSITUU, SBISIOIIUXCS CUCTEMHBIMU JJISI OTAEJIBbHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTr'0 IIUKJIA.



OO0muMe ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAy4YHBIM (paKT, rUmores3a, 3aKoH,
TEOpUs, aHalIu3, CHUHTE3, KiIacCU(pUKaUUsi, [EepUOJUYHOCTh, HaOIIOIEHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHE, MOJIENb, SIBICHHUE, TAPHUKOBBIN 3P (DEKT,
TEXHOJIOTUsI, MaTepUaJIbl.

®duszuka: Marepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU/, U30TOIIbI,
PaauoOaKTUBHOCT, MOJIEKYJIa, AIIEKTPUUYECKUM 3aps, MPOBOIHUKH,
MOJYIPOBOIHUKY, JHUIJIEKTPUKU, (OTOIIEMEHT, BEIIECTBO, Telo, O0bEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, paCTBOP, pACTBOPUMOCTD, KPUCTAIUINYECKAs
pemérka, CriiaBbl, (U3MYECKUE BEIUYMHBI, €AUHUIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, TUIAHETHI, 3BE31bI, COIHIIE.

buonorus: ¢dorocunres, apixanue, Ouocdepa, SKOCUCTEMA, MHUHEPAIbHBIE
yIOOpEeHMs, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATENIbHbIE BEUIECTRA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOJIBI, MOIE3HbIE
MCKOIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIIBTATbBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJabTaTbl OCBOEHHS MPOrpaMMbl OCHOBHOIO  OOWIETro
o0pa3oBaHusl JOCTUTalOTCs B XOJA€ OOyYeHHs XUMUU B E€AMHCTBE Y4YEOHOW U
BOCITUTATENIbHON AESTEIBHOCTA B COOTBETCTBUU C TPATULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIFTYPHBIMU W JTyXOBHO-HPAaBCTBEHHBIMH IE€HHOCTSIMH, MPUHATHIMU B
o0liecTBe MpaBUIaMM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IIpolLieccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3ALMH 00yUYaOLIUXCS.

JIndHOCTHBIE  pe3ylbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYarolIUXCS
PYKOBOJICTBOBaTbCSl ~ CUCTEMOM  MO3UTUBHBIX IIEHHOCTHBIX OpPUEHTALUA H
paciIMpeHre oNbiTa JesTeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnmarpMoTM4YecKOro BOCHMTAHMS: IICHHOCTHOTO  OTHOIIEHUA K
OTEUECTBEHHOMY  KYJIBTYPHOMY, MCTOPUYECKOMY M HAy4yHOMY HAacCJEIuIo,
NMOHUMAHUSI 3HAYCHHUS XMUMHUYECKOW HAyKu B JKM3HM COBPEMEHHOTO OOIIEeCTRa,
CIOCOOHOCTH BIAJETh JOCTOBEPHOW HMHGOPMAIIME O TIEPEAOBBIX JOCTUKEHUAX U
OTKPBITUSIX MUPOBOM M OTE€YECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX
3HaHMIX 00 YCTPOWCTBE MHpa U OOIIECTBA; 2) IPAKIAHCKOr0 BOCTIMTAHUS:

NPEACTABICHUSI O COLMAJIBHBIX HOPMAax M IMPaBWIAX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  yueOHO-MCCNeOBATEIbCKOM, TBOPUECKOM W  JAPYrUX  BUJAX
NEeSTETBbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW [NEATENbHOCTH TMPH
BBIMIOJTHEHUU Y4YE€OHBIX, TIO3HABATEJIBbHBIX 3a/1a4, BBHINOJHEHUU XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3aHUH yUYE€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOTIOMOIIIH B IIPOLIECCE ITON yueOHOM NesATeIbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ IMOBENCHUE W IIOCTYIIKM CBOMX TOBApHUIIEW C IMO3UMLUMHA HPABCTBEHHBIX H
MPAaBOBBIX HOPM C YYETOM OCO3HAHMS IOCIEICTBUI IMOCTYINKOB; 3) HEHHOCTH
HAYYHOI0 IMO3HAHUSI: MHMPOBO33PECHUECKUE NPEACTABICHUS O BELIECTBE U
XUMHUYECKON PEAKLIMH, COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U COCTABJSIOLIME OCHOBY Ui MOHMMAaHHS CYIIHOCTH HAyYHOM KapTUHBI MUDA,
MpeACTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS IPUPOJIbI, B3AUMOCBS3AX
YeJI0BeKa C MPUPOAHOM CPENOH, O POJIM XMMUU B ITO3HAHUH 3TUX 3aKOHOMEPHOCTEM;
[M03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA MTOJYYEHUE HOBBIX 3HAHUU 11O
XAMHH, HEOOXOMUMBIE JJIsi OOBSICHEHHS HAONIOJAEMBIX IMPOIECCOB U SIBICHHM,
MO3HABATENIbHOW, WH(MOPMAIMOHHON W YHUTATENIbCKON KYIBTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJILHOM paboThl € Y4YEOHBIMM TEKCTaMH, CIPABOYHOMU
JIUTEpaTypoil, JOCTYNHBIMH TEXHUUYECKUMH CpPEICTBAMU HH()OPMALMOHHBIX



TEXHOJIOTHI; UHTepeC K 00YUEHUIO U MO3HAHUIO, JII00O03HATEILHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  CaMO00pa30BaHUIO, TMPOECKTHOM U  HCCIEI0BATEIbCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAmpaBICHHOCTH U YPOBHS OOydeHUS B
JIaJIbHEHUIIIEM;

4) dopMupoBaHUS KYJbTYPbI 310POBbSI: 0CO3HAHUE IICHHOCTH KU3HH,
OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha 3I0POBBIi 00pa3
KU3HHU, OCO3HAHUE MOCIEICTBUI U HEMPUSATUE BPEIHBIX MPUBBLIUEK (YHOTpeOIeHUs
aJIKOTOJIsI, HAPKOTUKOB, KypeHUs1), HEOOXOAUMOCTH coOmroeHus MpaBuI
0e301acHOCTH npu  oOpalieHu ¢ XUMUYECKUMU BEIIECTBAMHU B OBITY
U peajbHOM KU3HH; 5) TPYI0BOIr0 BOCIIUTAHMS: UHTEPEC K MIPAKTUUECCKOMY
U3YyYEeHHIO Npodeccuil ¥ Tpyna pa3IuyHoro poja,
yBaXEHUE K TPYAY U pe3yabTaraM TPYIOBOU JESATEILHOCTH, B TOM YHCIIC HA
OCHOBE TIPUMEHEHUS MIPEAMETHBIX 3HAHUHN Mo  XUMUH,
OCO3HAHHBIN BBIOOP MHJIUBUAYAJIBHOU TPACKTOPUHU MPOIOTKCHUS
0o0pa3oBaHus ¢ YIETOM JUIYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH,
0O0I1IeCTBEHHBIX HHTEPECOB U MOTPEOHOCTEMN, YCTIEITHOM MpodecCcruoHaTbHOM
NEATeIbHOCTH U Pa3BUTHSI HEOOXOIMMBIX YMEHUM, TOTOBHOCTH aIalITUPOBATHCS B
npodeccuoHaNIbHOM cpefie; 6) IKOJIOrn4eCKOro BOCIUTAHMA: DKOJIOTHYECKU
1eJ1eco00pa3Hoe OTHOIIIEHUE K MPUPOE KaK UCTOUHUKY KU3HU Ha 3emiie, OCHOBE
e€ CyIIeCcTBOBaHUs, TOHMMaHUE IIEHHOCTH 3/J0POBOTO M 0e30MmacHoro odopasa
’KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (PU3UYECKOMY U
MICUXHYECKOMY 37I0POBBIO, OCO3HAHUE IIEHHOCTH COOIOIEHUS MTPaBUII
0e30macHOro MOBEACHUS P paboTe C BEUIECTBAMHU, a TAKKE B CUTYaIUsX,
YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOMIEH; CIOCOOHOCTH IPUMEHSThH 3HAHUS,
MOJIy4aeMbl€ IPU U3YYCHUU XUMUU, IS
peILIEHUs 3a7]a4, CBA3aHHBIX C OKPYXKAIOWIEH MPUPOIHON CPEIION, IJISl TIOBBIIICHUS
YPOBHS ~ DKOJOTHYECKOM  KYJABTYPBI, OCO3HAHHS  [IOOAJBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M IMyTEed HUX PEHICHUs MOCPEACTBOM METOAOB XHMUH,
AKOJIOTMYECKOTO MBIILICHHS, YMEHUSI PYKOBOACTBOBAaThCA UM B IMO3HABATEIbHOM,
KOMMYHHMKAaTUBHOM U COLIMAIbHOU MPAKTHUKE.
METANIPEIMETHBIE PE3YJIBTATBI
B cocraBe wMeTanpeAMETHBIX PE3YJIbTATOB BBIACISIIOT 3HAYUMBIE IS
dbopMupOBaHUS MUPOBO33PEHUS O0IICHAYYHBIC TIOHATUS (3aKOH, TEOPHS, IPUHIIHII,
runore3a, (akT, cUCTeMa, MPOLECC, IKCIEPUMEHT U JApPYyroe.), KOTOphIe
UCIIONTB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETax W IMO3BOJSIOT Ha
OCHOBE 3HAHUU W3 ITHX MPEAMETOB (POPMHUPOBATH MPEACTABICHHUE O IEJIOCTHOU
Hay4yHOU KapTHHE MUpPa, U YHUBEpCAJIbHbIE yueOHbIe ACHCTBUS (MIO3HABATEIbHEIE,
KOMMYHUKATUBHbIC, PErYISTUBHBIC), KOTOpPbIE OO0ECIEYMBaOT (POPMHUPOBAHUE



TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHHUPOBAaHUIO M OCYUIECTBICHUIO Y4YEOHOMU
NEATEIIbHOCTH.

Ilo3HaBaTe/bHbIC YHHBeEpPCaAIbHbIC y4eOHbIe aeiicTBUs ba3zoBbie

JOrH4ecKHe A1eCTBUA:

YMEHHS HCIIOIb30BaTh IPUEMBI JIOTUYECKOTO MBIIIJIEHUS IIPU OCBOCHUHU
3HAHMM: PACKPBIBATh CMBICI XMMUYECKUX MOHATHHN (BBIIENATH UX XapaKTEepHbIE
MPU3HAKKU, YCTAaHABIMBATh B3aUMOCBS3b C JAPYTMMH TOHSATUSMH), UCIOJb30BATh
MOHATHS 711 OOBSICHEHUS OTIENbHBIX (PAKTOB U SIBICHHM, BHIOMPATh OCHOBAHUS U
KPUTEpUH JUIsl KiIacCU(PUKAMKU XMMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKluid,
yCTaHABIMUBATh MPUUYMHHO-CJIEICTBEHHbIE CBSI3M MEXAYy OOBEKTaMH HW3Y4EHHS,
CTPOUTH JIOTMUECKUE PACCYXKIEHUS (MHIYKTUBHBIE, NE€AYKTUBHbBIC, M0 aHAJIOTHH),
JI€JIaTh BBIBOJIBI U 3AKJIIOUEHMS; YMEHUE IPUMEHSTH B IIPOLIECCE ITO3HAHUS ITOHATHUSA
(npeameTHbIE U
MeTanpeIMEeTHbIE), CHMBOJIMUECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIE B XUMHUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSEMbIE B XUMUU MOJIEJIbHBIE MPEICTABICHUS —
XUMHYECKUNA 3HAK (CMMBOJ D3JIEMEHTa), XUMHuYecKkas QopMmyla U ypaBHEHHE
XUMHYECKOU peakIuy — MpHU PEIICHUH Y4eOHO-IT03HABATEeIbHBIX 3a/1a4, ¢ Y4ETOM
JTUX MOJIEJIBHBIX IPEACTABICHUN BBIABIATE U XAPAKTEPU30BATH CYILIECTBEHHBIC
NPU3HAKK U3Y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEIECTB M XUMHUUECKUX PEAKIIHM,
BBISBJISAITH  OOIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3U U
[IPOTUBOPEYMS B U3y4aEMBIX IIPOLIECCAX U SABJICHUSIX.

Ba3oBble ucciaeanoBareibckue AeicTBYA:

YMEHHE HCIIOJIb30BaTh ITOCTABJICHHBIC BOIIPOCH B KAuyeCTBE WHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JUISl (HOPMHPOBAHUS THUIIOTE3BI ITO MTPOBEPKE
NPAaBWIBHOCTH  BBICKAa3bIBAEMBIX  CYXJICHHH; TNPUOOpETEHHE  OMbITa IO
IUTAHUPOBAHUIO, OpPraHU3AllMM W TIPOBEJACHUIO YUYCHUYCCKHX DKCIECPUMCHTOB,
yMeHHE HaOIo[aTh 3a XOAOM Mpollecca, CaMOCTOSTEILHO IIPOTHO3HPOBATH €T0
pe3ynbrar, GopMYyITUPOBaTh 0OOOIIEHHS M BBIBOJBI 110 PE3YJbTaTaM MPOBEAEHHOTO
OTBITAa, HWCCIEAOBAHUS, COCTABIATH OTYET O TpojenaHHOW padore. PaGora ¢
uHopMaLue:

yMEHHE BBIOMpPATh, aHAJU3MPOBATh W HHTEPIPETUPOBATH HHGPOPMAIHIO
pPa3IMYHBIX BHJIOB M (DOPM IPEICTABICHHS, MMOTYIaeMYI0 U3 Pa3HBIX WCTOYHHKOB
(Hay4IHO-TIOMYJIApHAS. ~ JIATEparypa XHMHYECKOTO COJCpXKaHWS, CIPABOYHBIC
mocoousi, pecypcel MHTEpHETa), KPUTHUYECKH OICHWBATh IPOTHBOPECUMBYIO M
HEJOCTOBEPHYIO MH(OpMALINIO;

YMEHUE MPHUMEHSATH Pa3IMYHBIC METOJBI M 3alPOCHhl MPH IOWUCKE U OTOOpE
nHpOpMaMK M COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAWMBIX JUISI BBITIOTHCHUS
y4eOHBIX M IO3HABATEIIBbHBIX 3a/1a4 ONMPEACAEHHOIO TUIIA, TPUOOPETCHHE OIBITA B



o0acTh  UCMHOJB30BaHUS  HMHPOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHM,
OBJIaJICHUE KYIbTYPON aKTUBHOIO HCIIOIB30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSATEJILHO BBIOMpATh ONTUMAJbHYIO (POpPMY IpencTaBIeHUss HHOOPMALUKU U
WUTIOCTPUPOBATh pellaeMble 3ajaddl  HECJIOXKHBIMH CXeMaMH, JuarpaMMamy,
apyrumu  ¢opmamMu Trpaduku M UX KOMOMHAIIUSIMHM, YMEHHE HCIIONIb30BaTh U
aHaJIM3UpOBaTh B IIpollecce€ YYEOHOW U HCCIENOBATENIbCKOM JIESITeIbHOCTU
nH(pOpMaNHIO O BIUSHUM MPOMBIIUICHHOCTH, CEJILCKOTO XO35UCTBA U TPAHCIOPTa
Ha COCTOSIHUE OKPYXaIolel MPUPOIHON CpeJIbl.

KoMMyHuKATMBHBIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS:

yYMEHHUS 3aJ1aBaTh BOMPOCHI (B X0/ JUaIoTa U (UJK) JUCKYCCUH) TIO CYIIECTBY
oOcyxmpaeMoit Tembl, (OPMYIUPOBATH CBOU TPEMIOKEHUS OTHOCHUTEIHHO
BBITIOJIHEHUST  MPEJIOKEHHON  3aJaud; YMEHHsS TPEACTaBISATh IMOJYyYCHHBIC
pe3yJIbTaThl MO3HABATEILHON JEATEIbHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTax;
Jenarh TPE3CHTALUI0 Pe3yIbTaTOB BBITIOMHEHUS XUMHUYECKOTO HKCIIEPUMEHTA
(JtabopatopHOro oOmbITa, JAOOpPATOPHOW pPabOTHI 1O HCCIEIOBAHUIO CBOWCTB
BEIIECTB, YYCOHOTO NMPOEKTA); YMEHHS YUeOHOTO COTPYTHUYECTBA CO CBEPCTHUKAMHU
B COBMECTHOM MO3HABATEIBHON U UCCIIEIOBATEILCKOMN ACATEILHOCTH MPU PEIICHUN
BO3HUKAIOMIMX MpOOJIeM Ha OCHOBE yuéTa OOLIUMX HMHTEPECOB M COINIACOBAHUSA
no3uiui (00cyxneHus, oOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAMHAIIMS
COBMECTHBIX JICWCTBUHM, OIPEACICHUE KPHUTEPUEB IO OLEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U IpYTHE).

PerynisiTuBHbIC YHUBEpPCaJIbHbIC y4eOHbIC NeHCTBHS:

YMEHUE CAMOCTOATENIBHO ONPEAEIIATh UEIN AEATEIbHOCTH, IIJIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIMPOBATH U TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
NeATeNIbHOCTh, BBIOMpaTh Hanbosee F3(hPeKTUBHBIE CIIOCOOBI pelIeHUs YUYECOHBIX H
NO3HABATENbHBIX 33J]a4, CaMOCTOSITEJIbHO COCTAaBISATh WM KOPPEKTHPOBATH
MPEJIOKECHHBIM  aJITOPUTM  JIEMCTBUM MPHU BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJTYYCHHsI HOBBIX 3HAHWUW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHUAX,
OLICHUBAaTh COOTBETCTBHE MOJYYEHHOIO pe3ylbrara 3asBICHHOW IIEeJIH, YMEHUE
UCIIOJIb30BaTh U aHAIN3UPOBATh KOHTEKCTHI, IIPEeJIaraeMble B YCJIOBUU 3aIaHUM.

HPEIMETHBIE PE3VYJIBTATHI

B cocraBe mnpenMeTHBIX Ppe3yAbTaTOB MO OCBOCHHIO 00SA3aTEIbHOIO
COJZIEp’KaHUs, YCTAHOBJICHHOTO JaHHOW (denepanbHOW pabodyeil MmporpamMmoi,
BBIJICNIAIOT: OCBOCHHBIC OOYYaIONMMUCS HAy4YHBIC 3HAHUS, YMEHHUS M CIOCOOBI
JNEeUCTBUM, crnenuuyeckue s MNpeaMeTHONW objactTu  «XHUMHS», BHJIbBI
NEATeNIbHOCTH MO  MOJYYEHUIO HOBOTO  3HAHUSA, €ro HWHTEpIpeTaluH,
peoOpa3oBaHUIO U NPUMEHEHHUIO B Pa3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIUSIX.



K xoHiy oOyueHust B 8 kj1acce nmpeiMeTHbIE pe3yJibTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh C(OOPMHUPOBAHHOCTh Yy OOYHAIOIINXCS YMEHUI:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEHIECTBO, CMECh
(omHOpOAHAs ¥ HEOAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsI XUMUYECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTEIECHb
OKHCJICHUS, XMMHUYECKasl peakius, Kiaccupukamus peakiuil: peakiuu
COCMHEHUS, pEaKIUU pa3JO0KEHUS, PEaAKIUMU 3aMEUICHUs, PEaKIUU
oOMeHa, 7K30- M dHJOTEPMUUYECKUE PEAKIINH, TEII0BOU 3 (eKT peakiuu,
SAPO aToMa, JEKTPOHHBIN CJI0M aToMa, aToMHasi OpOUTallb, paanuyc aToMa,
XUMUYECKasi CBSA3b, MOJIApHAsi M HEMOJIApHAs KOBAJEHTHAs CBSA3b, MOHHAA
CBS3b, WMOH, KAaTUOH, AaHWOH, pacTBOpP, MaccoBas [OJis BEIIECTBA
(porieHTHAsI KOHIICHTpPAIIKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHWYECKHX TIOHSATHH W
MPUMEHSTH 3TH MOHSTHUS MIPU ONMTUCAHUH BEIIECTB U UX MPEBPaAICHUNH;
UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIEHUS (pOPMYJI BEIIECTB
Y YPaBHEHUN XUMUUYECKUX PEaKIIUi;

OTpPEAENATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHHSX,
CTeNeHb  OKUCJEHUS  JJIEMEHTOB B OWHApHBIX  COCAMHEHHSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy COEIMHEHUH 10
dbopMynam, BUJ XUMHYECKOW CBA3M (KOBaJleHTHas W HOHHAs) B
HEOPraHUYECKUX COCANHEHUAX;

packpbiBaTh cMmbici [lepuognueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBaTh IMOHMMaHUE NEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT MX ToyioxkeHus: B lleproamueckoil cucreme,
3aKOHOB  COXpPaHEHMSI MacChl  BEUIECTB, IIOCTOSHCTBA  COCTaBa,
aTOMHO-MOJIEKYJISIPHOTO YU€HHUSI, 3aKOHa ABOTraJipo;

OMKCHIBaTh M XapakTepu3oBaTh Tabmuunyio Qopmy I[lepuoamaeckoit
CUCTEMbl XMMHMYECKHX DJIEMEHTOB: pa3jinyaTh IOHATHS «IJIaBHAs
noarpymnmna (A-rpynna)» u «modounas noarpynna (b-rpynna)», maneie u
OoJbIIMEe TEPHOABI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HWMEIOTCS B
tabmune «llepuonmueckas cucremMa XuMHYecKux odnemeHtoB J[. .
MenaeneeBa» ¢ YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB
XUMHYECKUX JIEMEHTOB (COCTaB U 3apsi Aapa, 001ee Yrucio IMEKTPOHOB U
pacrpeiesieHue UX Mo IEKTPOHHBIM CJIOSIM);



KJIacCU(HUIMPOBATh XUMHUYECKHE DJIEMEHTBHI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKHUE peakuuu (10 YUCIYy U COCTaBy YYAaCTBYIOIIMX B pPEaKLUUU
BELIECTB, N0 TEIJIOBOMY 3P (EKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIaCCOB, OATBEPKIAAs ONMCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOKWCTBA BEUIECTB B 3aBUCMMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHHUsS XUMHUYECKUX NPEBpPALICHUNA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTEIBHYIO MOJIEKYIIIPHYIO U MOJISIPHYEO MacChl BEILIECTB,
MacCOBYIO JIOJI0O XMMHUYECKOTO 3JIeMEHTa 1o (opMmylie COEIUHEHUS,
MacCOBYIO JOJIIO BEILIECTBA B paCTBOPE, IPOBOAUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW PEaKu;

PUMEHSATH OCHOBHBIC OTIEpPaAIlliU MBICTUTEIBLHOMN IEATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTeMaTU3aluio, KilacCU(PHUKALHUIO,
BBISIBJICHUE TMPUYUHHO--CJICACTBEHHBIX CBSI3€H — JJIi M3yYCHHs] CBOWCTB
BEIIECTB W XUMHUYECKUX PEaKIUh, €CTECTBEHHO-HAyYHBIE METO/bI
no3HaHusi — HaOJIONeHne, W3MEpeHHe, MOJCIHPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

CJIeIOBATh MpaBUiIaM MOJIb30BAHUS XUMUYECKOM MOCYNON U TaO0paTOpHBIM
o0opyoBaHMEM, a TakkKe I[paBuUjaM oOOpalleHusi C BeIllecTBaMH B
COOTBETCTBUM C HWHCTPYKIHMSIMHU IO BBIIOJHEHHUIO JIaOOpaTOPHBIX
XUMHYECKUX OMBITOB IO TOTYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(Bomopozia M KHUCIIOpONa), MPUTOTOBICHUIO PACTBOPOB C OMpEneIEHHON
MacCOBOM JMoJIed PAcTBOPEHHOTO BEIECTBa, IJIAHUPOBATH U TPOBOIUTH
XUMHYECKHE IKCIEPUMEHTHI 10 PACTIO3HABAHUIO PACTBOPOB IIETIOYECH U
KHCJIOT C IMIOMOIIBI0 MHIUKATOPOB (JakMyc, peHondTanenH, METUIIOPAHK U

JIpyTHe).

K xoniry oOyuenus B 9 kjacce mpeamMeTHbIe Pe3yIbTaThl HA 6a30BOM ypOBHE

JIOTHKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTh Yy OOYJAIOIINXCS YMEHHIA:

PacCKpbIBaTh CMBICT OCHOBHBIX XUMHYECKUX TMOHATHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KarHuOH, AaHWOH, IMPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIIECTBO, BAaJEHTHOCTb, JJIEKTPOOTPHUIATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOM 3 deKT
peakuuu,  MOJlb,  MOJSIDHBIA ~ 00BEM,  pacTBOpP,  DIIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIICKTPOIUTHYECKAsT JTUCCOLMALMS, PEaKIUH HOHHOIO
oOMeHa, Karaiu3aTop, XUMHUUYECKOE€ paBHOBecue, oOparumbie U
HEOOpaTUMble PEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU,



OKHCJIUTENbh, BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHUE, AJUIOTPOTIIHS,
aM(OTEepHOCTD, XUMHYECKAS CBSI3b (KoBaJIeHTHas, VOHHAA,
METaJNINYeCcKasl), KpUCTa/NIMUecKas peui€Tka, KOpPpO3Usl METaJUIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKOW pEaKlUHWH, MPeaebHO JAOMyCTHUMAas
xoHueHTpauus [TJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XUMHMYECKHUX MOHSITHN U
NPUMEHSATH T MOHSITHUS MIPU OMTUCAHUM BEIIECTB U UX MPEBPaICHU;
UCII0JIb30BaTh XUMHUYECKYIO CUMBOJIUKY JIJISI COCTaBIEHUs (DOPMYIT BEIIECTB
U YpaBHEHUN XUMUUYECKUX PEaKIIU;

ONPEAENATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX AJIEMEHTOB B
COCMHEHUSAX PA3JUYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OnpeIeIEHHOMY KJIACCy COEIMHEHUN 1o ¢GopMmyliaMm, BUJ XUMHUYECKOH
cBs3u (KOBaJICHTHAs, MOHHAs, METAJUIMYeCKas) B HEOPraHUYECKHUX
COEMHEHUAX, 3aps]l MOHA TI0 XUMHUYECKOU (opMylie, XapakTep Cpeabl B
BOJHBIX PacTBOpPaX HEOPraHMYECKUX COCAMHEHUM, THUI KPUCTAJIUYECKOU
PEIIETKN KOHKPETHOIO BEIIECTBA;

packpbiBath cmbici llepuognueckoro 3axkonHa JI. W. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OMUChIBAaTh M XapaKTEPU30BaTh
Tabinunyo ¢opmy [lepuomuueckoit cuCTeMbl XUMUYECKHX AJIEMEHTOB:
paznuyarth MOHATUS «IaBHas nonarpynmna (A-rpymma)» U «mobodyHas
noarpynna (b-rpynma)», mansie u Oosbllie MEPUOAbI, COOTHOCUTH
0003Ha4YeHMsI, KOTOPbIE UMEIOTCS B MEPUOJUUECKOM TaOIHIIE, C YUCITOBBIMHU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsAn  sApa, oOOIIee YHWCIO OJJIEKTPOHOB M paclpeneieHue HX T0
AIIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB RJIEMEHTOB M UX COEIUWHEHHI B Ipeaeiax MallbIX NEPUOAOB U
[JIaBHBIX MOATPYIII ¢ Y4ETOM CTPOEHHUS X aTOMOB;

KJIacCU(UIIUPOBATh XMUMHUYECKUE DJIEMEHThI, HEOPTaHMYECKUE BEIECTBA,
XUMUYECKHE peakiuu (10 YHCIY U COCTAaBy YYAaCTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3 (eKTy, M0 M3MEHEHHUIO CTETEeHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOMME W CHeNu(PUUIECKUe XUMUYCCKUE
CBOWMCTBAa MPOCTBIX M CJOXKHBIX BEUIECTB, IOATBEPKAAs OINHUCAHUE
npuMepaMyd MOJIEKYISIPHBIX W HMOHHBIX YpPaBHEHUN COOTBETCTBYIOIIKX
XUMHUYECKUX PEAKIINN;

COCTABJISITh YPABHEHUS JJIEKTPOJIUTHUYECKOM AUCCOUMALMH  KHUCIIOT,
LIEJIOYEH U COJIEH, MOJIHBIE U COKPALIEHHbIE YPABHEHUSI PEAKUNU MOHHOTO



oOMeHa, ypaBHEHHMsI peakiui, TMOATBEPKAAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEX/Y BEIIECTBAMU PA3IUYHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
TIOCPEICTBOM COCTABJICHHSI SIEKTPOHHOTO OaaHca dTHX PeaKIHii;
IIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCHMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAaHUS XHMHUYCCKUX TMPEBPAIICHUA B Pa3IMYHBIX
YCIIOBUSX;

BBIYUCIISITh OTHOCHTEIBHYIO MOJICKYJSIPHYIO i MOJISIPHYO MacChl BEIIIECTB,
MacCOBYIO OO XHMHYECKOTO DJJeMEHTa N0 ¢opMylie COCAUHECHHUS,
MaCCOBYIO JIOJTIO BEI[ECTBA B PACTBOPE, IPOBOIUTE PACUETHI TI0 YPaBHEHHUIO
XUMHYECKOU PCaKIINH;

coOJTroIaTh MpaBua MOJb30BAHMS XUMHYECKOU TIOCYI0N U 1a00opaTopHBIM
o0opylnoBaHUEM, a TaKXKe TMpaBWiIa OOpalieHus C BEIECTBAMH B
COOTBETCTBHM C WHCTPYKIMSMH I10 BBITIOJHEHUIO JIaOOPaTOPHBIX
XHMHYECKHX OIBITOB TI0 TOJYYECHUIO U COOMPAHMIO ra3000pa3HBIX BEIICCTB
(aMMHaKa 1 yIieKUCIIoro rasa);

IIPOBOJIUTH PEAKIIMH, ITOJITBEPIKTAFOIINE KAYSCTBEHHBIN COCTAB Pa3IMYHbIX
BEIIECTB: pAcCMo3HaBaTh OMBITHBIM IMYTEM XJIOPHI-, OPOMHI-, HOIUI-,
kapOoHar-, ¢docdar-, cuaukar-, cyiabhar-, THAPOKCHJ-UOHBI, KaTHOHBI
aMMOHHUS W HWOHBI W3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTAHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE OII€pPaIlli MBICTUTEILHOMN IESTEILHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEeMaTH3allui0,  BBISBICHUE
NPUYMHHOCIICICTBEHHBIX CBS3€H — Il M3yYEeHHUS CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIui, eCTeCTBEHHO-HAyYHbIE METOJbl IIO3HAHUSI —
HaOJIONICHHE, U3MEpPEHHe, MOJCIUPOBAaHUE, DKCIIEPUMEHT (peallbHBId U
MBICJICHHBIN ).



TEMATHUYECKOE IIVTAHUPOBAHHUE 8 KJIACC

KoaunuecTBo yacoB

Ne HaunmeHoBaHue pa3iesioB U DJIeKTpOHHbIe (LM(pPOBHIE)
n/m | TeM NporpamMmbl Beero KonTpobHbIe IpakTiraeckue o0pa3oBaTe/bHbIe pecypchl
padoTbI padoThI
Pasnen 1. [lepBonayajibHble XUHMHUYECKHE MOHSITHUS
Xumuss — BakHas 00J1acTh
€CTCCTBO3HAHU u 5 BubmoTeka HOK
I TIPAKTHIECKOHN JEATeTBHOCTH > https://m.edsoo.ru/7f41837¢
geJ0BeKa
BenectBa n xumuueckue bubmuoreka [{JOK
1.2 peakuun 15 1 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pasnen 2. Baxxneiimue npeacraBuTe/ M HEOPraHMYeCKUX BelleCTB
Bosznyx. Kucnopon. Ilonsitue bu6moreka IIOK
2.1 00 oxcumax 6 https://m.edsoo.ru/7f41837¢
Bonopona.Ilonsitue o kucinorax bu6moreka [IOK
22 H COJISIX 8 1 https://m.edsoo.ru/7f41837¢
Boga. PactBopsl. [lonsTue 06 bu6muoreka IIOK
23 OCHOBAaHMAX S 1 1 https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIACCHI bubanoreka [IOK
2.4 11 1 1

HCOPraHN4YCCKUX COCIUHEHUN

https://m.edsoo.ru/7f41837¢
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Hroro no pazneny 30

Pasnen 3. [lepuoanueckuii 3axon u [lepuognyeckas cucrema xumudyeckux 3j1emMeHToB /. U. MenneneeBa. CTpoeHne aToMOB.

Xumuyeckas cBsi3zb. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

[lepuonuueckuidi  3aKkOH H

[Tepnonnueckas cucrema

31 XUMUYeCKUX 37eMeHToB JI. Y. 7
Menpene-eBa. CrpoeHnue
aroma

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

XUMHYECKASA CBI3b.
3.2 OKHUCIINUTEIBHO- 8 1

BOCCTAaHOBUTCIIBHBIC PCAKIIUU

bubmoreka IIOK
https://m.edsoo.ru/7f41837¢

bubmoreka IIOK
Utoro 1o paszaeiy 15 https://m.edsoo.ru/7f41837¢
bu6moreka IIOK
Pe3epBHOE BpeMst 3

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I10
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9 KUIACC

Koan4vecTBo yacon DJIeKTPOHHbIE
Ne | HaummeHoBanmue (undposbie)
n/ | payleloBUTeM | peor | Komrpounn | IIpakTHueck | 06pa3oBaTeabHbIe
11 NporpaMmabl 0 ble padoThI e padoThl pecypchl
Pa3gen 1. BemecTBO H XMMHMYeCKHe peaKIHMH
[ToBTOpEHue n
yriiyOnenue
3HAHUH bubmoreka [IOK
1.1 OCHOBHEIX 5 1 https://m.edsoo.ru/7f41
paszenos Kypca 8 a636
KJ1acca
OcHoBHBIE
3aKOHOMEPHOCTH bubmmorexa LIOK
1.2 XAMHAYECKIX 4 https://m.edsoo.ru/7f41
peaxiui a636
DIEKTPOTUTHYEC
Kasi JUCCOITHAITHSI.
XUMHIUYECKHE bubmuoreka [{JOK
1.3 PeaKLyy B 8 1 1 https://m.edsoo.ru/7f41
pacTBOpax a636
Hroro no pazneny 17
Paznen 2. HeMeTaaabl M HX COeANHEHHUS
Oo01mas
XapaKTepUCTHKA
XUMHYECKIX bu6muoreka IIOK
2.1 3IEMEHTOB 4 1 https://m.edsoo.ru/7f41
VIIArpynmnsl. a636
T'ajmorensl
O0mas
XapaKTepUCTUKa
XUMHUYECKUX bu6muoreka IIOK
2.2 3JIEMEHTOB 6 https://m.edsoo.ru/7f41
VIArpynner. a636
Cepau eé
COCTMHCHUS
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Oobmas
XapaKTEePHUCTHUKA
XI/II;[I/I‘-IGEKI/IX bubmuorexa IIOK
2.3 7 https://m.edsoo.ru/7f41
2JIEMEHTOB 636
VArpynsl. .
A3or,
docdop u ux
COCITUHCHHUS
OO6mas
XapaKTepUCTUKA
XUMHYECKHUX
AJIEMEHTOB bubmmorexa [IOK
2.4 IV Arpymbr. 8 https://m.edsoo.ru/7f41
Yoepon u a636
KPEMHHH U UX
COCTUHCHMUS
Hroro no pazneny 25
Paznen 3. Merajjibl U MX COeTUHEHMS
. bubmoreka IIOK
3.1 Obuwe cporicTsa 4 https://m.edsoo.ru/7141
METaJIOB 2636
Baxueiimme bubmoreka IIOK
3.2 METaJUIbl U UX 16 https://m.edsoo.ru/7f41
COEIUHEHUS a636
Hroro no pazneny 20
Pasnen 4. XumMusi U OKpy:Kaomas cpeaa
BemectBa n bu6moreka [IOK
4.1 MaTepHabl B 3 https://m.edsoo.ru/7{41
JKU3HU YeJIOBEKa a636
Hroro no pazneny 3
bubanoreka [IOK
Pe3epBHOE BpeMst 3 https://m.edsoo.ru/7{f41
a636
OBIIEE
KOJIMYECTBO
YACOB I10 68

[TPOI'PAMME



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

	8 КЛАСС Первоначальные химические понятия
	Важнейшие представители неорганических веществ
	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	9 КЛАСС Вещество и химическая реакция
	Неметаллы и их соединения
	Металлы и их соединения
	Химия и окружающая среда
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ   8 КЛАСС
	9 КЛАСС

