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HHOACHUTEJIBHAS 3ATIMCKA

[IporpammMa 1O XMMUM Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIEro oOpa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QeaepanbHOl paboyeil mporpaMMbl
BOCITUTAHUA U C YUYETOM KOHIIETIIIUU MPENoAaBaHusi y4eOHOTo mpeamMeTa « XuMuUsDy
B 00pa3zoBaTeNbHBIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo xumMuu Aa€T MPEACTaBICHHE O IENsaX, oOIlel cTpaTeruu
oOyueHHsl, BOCIUTAHHUS U Pa3BUTUS OOYYAIOIIUXCS CPEACTBAMU Y4EOHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTesIbHOE peIMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeieiieHue €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazielnaM M TeMaM IMPOrpaMMbl MO XHMHUHU, OINPEAENSACT KOJUYECTBEHHBIC U
KAUYECTBEHHBIEC XapaKTEepUCTUKHU COJICp/KaHMS, PEKOMEHAYEMYIO
MOCJIEA0BATENbHOCTh M3YYEHHS XHUMUU C YYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKH y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTA TMpeaMera s
peanu3auuu TpeOOBaHUM K pe3yJbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTeNbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs, a TaKXKEe TPEOOBAHUU K
pe3yabTaram 00yuYeHUs] XUMUU Ha YPOBHE LieJIe U3yYeHus MPeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHONU JESATEILHOCTH OOYYalomerocss IO OCBOCHUIO
y4e0HOTO CO/IepKaHUSI.

3HaHWE XUMHH CIYXUT OCHOBOM Il (OPMHPOBAHMUS MHUPOBO33PECHUS
00yyaroIerocs, €ro MpejCcTaBICHU 0 MaTepUaIbHOM €IUHCTBE MHPA, BAXKHYIO
posib urparot GopMUpPYEMbIe XUMHEH MPEACTABICHUS O B3aUMOIIPEBPAIEHUSIX
SHEPrUd U 00 SBOJIOLUMU BEUIECTB B MPUPOJE, O MYTIX pelIeHUs TI00ambHbIX
npoOJieM yCTOMYHMBOIO PAa3BHTHS UYEJIOBEYECTBA — CBHIPHEBOM, SHEPIETHUYCCKOM,
MUILIEBON U 3KOJIOTUYECKON 0€30MacCHOCTH, MPOOIEM 3IPABOOXPAHCHUSI.

N3yuenune xumun:

CIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEW  JJIi  CaMOpas3BUTUS |
dbopMuUpOBaHUS KYJIbTYPhl THYHOCTH, €€ 00IIeH 1 PyHKITMOHAIEHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (POPMUPOBAHME MBIIUICHHS M TBOPYECKUX CIHOCOOHOCTEH
oOydJaronmmxcsi, HaBBIKOB HX CaMOCTOSITENIbHOW  y4eOHOW JIesTEeNIbHOCTH,
AKCIIEPUMEHTAIILHBIX W HCCJEIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MTOBCEHEBHOM XU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TEIHOCTH;

3HAKOMHUT CO CHenu(pUKOM HAYYHOTO MBIIIJICHUS, 3aKJIabIBA€T OCHOBBI
I[EJIOCTHOTO B3IJIsia HA €IMHCTBO MPUPOABI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYUYHON TPaMOTHOCTU 00YYarOITUXCS;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSIM, K IPUPOJE, K YEJIIOBEKY, BHOCHT CBOW BKJIaJ B SKOJIOIMYECKOE
oOpa3oBaHHe 00yYarOMINXCS.

JlanHble HampaBlieHUs B OOY4YEHMHM XMMHHU OOECHEYMBAIOTCA CIEHHPUKON
colepkaHusi  y4yeOHOro mpeaMera, KOTOPBIM  SIBISIETCS  MeJaroruyecku
aJIaITHPOBAHHBIM OTpaKeHHEM 0a30BOM HAyKH XMMUU Ha ONpeAeIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYalOUIMMUCS CHCTEMbl IEPBOHAYAIBHBIX MOHSATUNH XUMHHU, OCHOB
HEOPraHWYEeCKOM XUMUM W HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX IOHSATUUI
OPTraHUYECKON XUMHHU.

CtpyKkTypa coaep:kaHdsi MPOrpaMMbl MO XUMHHU CPOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO Inoaxoaa K €€ u3ydeHnro. CoaepkaHue CKIIAIbIBACTCS U3 CUCTEMBI
MIOHATUH O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUNA O XUMUYECKON
peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 1O MPHUHIMILY
NIOCJIEA0BATEIBHOTO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHUS O CTPOEHHUH aTOMa U XUMHUYECKOH CBSI3H;

— TpeACTaBIE€HUN 00 JIEKTPOJIUTUYECKOW JMCCOLMAIMM BEIECTB B
pacTBopax.

Teoperndueckne 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE HSMIUPHUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHSI K JpPYyromMy, BBIIOJHSS (QYHKUMHM OOBACHEHHS] M MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U TMOJYyYECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHre MmporpaMMbl IO XUMHU CIIOCOOCTBYEeT  (OPMHUPOBAHUIO
IIPEICTABICHNUS O XUMUYECKOW COCTABIIAIOLIECH HAYYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHOM NPHUPOJIbI, IIEHHOCTHOIO OTHOUIEHUS K HAay4YHOMY 3HAaHHUIO U
METOJaM MO3HaHWUS B Hayke. M3ydyeHune XMMHUU NPOUCXOAUT C IMPUBJICUCHUEM
3HAHUM W3 paHee H3YYEHHBIX Y4YEOHBIX NpeaMeToB: «OKpyKaouid MUp»,
«bunonorus. 5-7 knacce» u «Pusuka. 7 Kmace.

[Ipy wu3ydyeHMH XUMHUM T[POUCXOAUT (QOpMUpPOBaAHME 3HAHUH OCHOB
XUMHYECKOM HAyKH KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIIbHOCTH 4YEJIOBEKA M KAaK OJHOIO M3 KOMIIOHEHTOB MHMPOBOM KYJIBTYPHI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMBl XMMHUYECKHX
3HaHUN — BaKHEHUIIMX (HAKTOB, MOHSTHI, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUM,
JOCTYNHBIX O00OOIIEHUN MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAHHWS T[PU HW3YYEHUU BEIECTB U
XUMUYECKUX PEaKIui, B (OPMUPOBAHUH U PA3BUTHUHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHH B Y4YeOHO-TIO3HABATEIBHOW M YYEOHO-MCCIIEI0BATEIHCKON
NEeSATENbHOCTH, OCBOCHMHM NpaBUi 0O€30MacCHOr0 OOpalleHusi C BEIIECTBAMH B
TIOBCEIHEBHOM JKM3HH.

[Ipn u3ydyeHun XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro 0Opa30BaHUS BajKHOE
3HaYeHHUE MPUOOPENN TaKue 11, KakK:

— (¢GOopMUPOBaHHE WHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBHSM KU3HU;

— HalpaBJICHHOCTh OOYy4YeHHMs] HA CHCTEMaTHYeCKOoe MpUOOIICHHE
oOydJaronmxcsi K CaMOCTOSTENbHON IM03HABATEIIbHON JIEITEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCciaoBHi, CIOCOOCTBYIOIUX MPUOOPETEHNIO 00YyHatOIUMUCS
OMbITa Pa3HOOOPA3HON MESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMUSI, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINN), UMEIOIIUX YHUBEPCAIBHOE 3HAUCHUE JIJISt
pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEeld ¢GYyHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UHCI€ YMEHUN OOBSICHATh M OICHUBATH SIBICHUS
OKpY’KaoIller0 MHpa, WCIONb3YysS 3HAHUS W OIBIT, MOJYYCHHBIE TPU H3yUYECHUU
XUMUHU, TPUMEHATh WX TPU PEIICHHH TMpoOJeM B IOBCETHEBHOW KU3HHU U
TPYJIOBOM €SI TEIbHOCTH;

— ¢opMmupoBaHHEe y OOy4YaIOMMUXCA T'yMAaHUCTHYECKUX OTHOIICHMUIA,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWH IS BBIPAOOTKH DKOJIOTHYCCKU
1[eJ1eCO00pa3HOro TMOBEJEeHUS B OBITY W TPYJIOBOM JEATENBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/I0POBbS M OKPYKAIOUIEH TPUPOTHON CPEIbL;

— pa3BUTHE MOTHBAllMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIHMTAaHUI0O HAa OCHOBE YCBOEHHUS OOIIEUYETOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(HIIs M HANPABJICHHOCTH NaJbHEUIIEro
00yueHHs.

OOmee 4YWCIO YacOB, OTBEACHHBIX JUISI W3YYCHHUS XHMHH Ha YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHus, coctapiseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEP)XAHME OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp Xumuun B )KU3HU 4YeIOBEKa. XMMHS B CHCTEME HAyK.
Tena u BemiectBa. PU3MUYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeToAax MO3HaHWS B XUMHUHU. YHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3eeHus cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE dJIeMEHTbl. CHUMBOIBI XUMHUUYECKUX
31neMeHTOB. [IpocThie U ClH0XKHBIE BelleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢opmyna. BaneHTHOCTb aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAsE aTOMHas Macca.
OtHocuTenbHasE MOJIEKYJIsIpHAs Macca. MaccoBasi JOJIs XUMHYECKOTO 3JIEMEHTA B
COEJIMHEHUH.

KonunuectBo BemectBa. Moiib. MonsipHast macca. B3aumMocBs3b KOJIMYECTBa,
MAacChl W 4YHCJIA CTPYKTYPHBIX €AWHHI] BemectBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUN.

DU3MUECKUE U XUMUYECKUE SIBIICHUSI. XUMUUYECKasl peakius U €€ Npu3HaKu.
3aKOH COXpaHEHHsS MacChl BEIECTB. XUMHUUecKkue ypaBHeHusa. Kiaccuduxanus
XUMHUUYECKUX Peaklnil (COeIMHEHUS, Pa3JI0KEHUS, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XUMHYECKOHW MOCY/I0M, MpaBUiaMu paboThl B TaOOpAaTOPUHU U
npuémMamMu o0palleHus ¢ J1abopaTopHbIM 000PYAOBAaHUEM, U3YUEHUE U OMUCAHUE
¢u3ndecKuX CBOWCTB O0pa3lOB HEOPTaHWYECKUX BEIICCTB, HAOIIOACHUE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTHUPAHHUE caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCAIMs BOJbI) M XUMHUYECKUX (FOpEHHE CBEYW, MPOKAIUBaAHUE
MEJTHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE Meja ¢ KHCJIOTOM) SBJICHUM, HaOI0ICHUE U
OMHUCAaHWE MNPU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, paszjioxKEHUE TUIAPOKCUIA
menu (II) mpu HarpeBanuu, B3auMoJeCcTBHIE kele3a ¢ pactBopoM coiu meau (1),
U3Y4YEHHE CIOCOOOB pa3JeiCHHs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (HILTPOBAHUE,
BBIIApPUBAHUE, AUCTHLISAINSA, XpoMaTorpadus, MPOBEJACHNE OYNCTKH TOBAPEHHOMN
coJii, HaOJIOJICHWE W  ONHCaHWe  Pe3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(ILIapoCTEepKHEBBIX ).

Ba:xHeiilmue npeacTaBuTe/ i HEOPraHMYeCKUX BellleCTB

Bo3nyx — cmech razos. CocrtaB Bo3nyxa. Kucimopoa — 3jiemMeHT U mpocToe
BemiecTBO. Haxoknenue kucimopoma B mpupoje, (U3MYECKME U XUMHYECKUE
cBoiictBa (peakmuu ropeHus). Oxcuapl. [Ipumenenune xucimopoma. CrmocoObI



MOJIyYeHHUS] KUCIopoja B J1abOpaTopuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — autoTponHas MoAUGUKAINS KUCIOPOIa.

TennoBor 3hdexT XUMHUECKOW peakiuu, TEPMOXUMUYECKHUE YpPaBHEHUS,
9K30- U JHAOTEPMHUUYECKHUE pEakuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHUE
BO3/1yXa, yCUJICHUE TapHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOT'O CJIOSI.

Bopopon — snemMeHT M mpocroe BemectBo. Haxoxknenue Bogopona B
npupose, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyuyeHus. Kucnotsl u conm.

MonsipHbIii 00bEM ra3oB. Pacu€Thl Mo XUMUYECKUM YPABHEHUSIM.

dusnyeckne CBOMCTBA BOoAbl. Boma Kak pacTtBopuTelb. PacTBOpHI.
HacepiieHHble 1 HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBast 10711 BEIIECTBA B PaCTBOpPE. XMMHUYECKHUE CBOMCTBA BOAbl. OCHOBAHUA.
Ponp pactBOpoB B npupoje U B )KM3HU 4YelioBeKa. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpupoaHbIX Boj. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanuss Heopranmdeckux coenudeHuid. Oxcunbl. Knaccuduxanms
OKCUJOB:  cojeoOpasyiolmue (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosieoOpaszyrone. Homenkmarypa okcuaoB. Dusnueckue W XUMUYECKHE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanuda. Knaccudukanuss OCHOBaHMM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHud. Homenkiatypa ocHoBaHui. PU3NYECKHME W XMMHUYECKHE CBOMCTBA
ocHoBaHuu. [lonydyeHne ocHOBaHUM.

Kucnotel. Knaccudukarnus kucnor. Homenkmarypa xucior. @usnyeckue u
XAMUYECKHE CBOMCTBAa KucIOT. Psan aktuBHoctm MerayuioB H. H. bekerosa.
[Tony4denune KUcIoT.

Conu. Homenknarypa coneil. @u3nyeckue U XUMHUYECKHUE CBOMCTBA COJICH.
[Tony4denue coieil.

['eHeTnyeckas CBsI3b MEXKAY KIACCAMU HEOPTraHUYECKUX COCAMHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIIPEICIICHUE COAECPKAHUS KUCIIOPOAa B BO3AYyX€, MOJyUYEHHUE,
cobupaHue, paclo3HaBaHWE U U3YYCHUE CBOMCTB KHUCIOpOJa, HAOII0ACHUE
B3aUMOJICMCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMh OKCHIOB U
OMHMCAaHUE HX CBOKMCTB, IMOJy4YeHHE, COOMpaHUE, PACIO3HABAHME W M3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3aumMozencTeie Bojgopoaa ¢ okcujpom menu (II)
(BO3MOYKHO HCIIOJIb30BaHUE BUJIeOMATEpUalioB), HAOJIOJeHUE 00pa3I0B BEIECTB
KOJIMYECTBOM | MOJIb, MCCIIEOBAaHHUE OCOOCHHOCTEW pAaCTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPHUMOCTBIO, IIPUTOTOBICHHUE PACTBOPOB C  ONPEIACIEHHOU
MAacCOBOM JI0JIE PACTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METANIAMU
(HaTpyeM ©  KajJblMeM) (BO3MOXXHO  HCIIOJIb30BaHUE  BHIEOMATEpPHAJIOB),



UCCJIeIOBaHUE OO0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
Ha0JI0/IeHNe U3MEHEHHsI OKPaCKH MHAMKATOPOB B pacTBOpaxX KHUCIOT U IIEJOueH,
u3yueHue B3aumojeicTBuga okcuaa menu (II) ¢ pacTBOpomM cepHOUM KHCIOTHI,
KHCJIIOT C MeTajulaMHi, DPEaKkUMi HEUTpaJIW3alWd, ITOJIYYECHHE HEPACTBOPUMBIX
OCHOBAHHMI, BBITECHEHHE OJHOIO METaJlIa JIPYTMM M3 PacTBOpa COJM, PEUICHUE
JKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BaxHenmme KiIacchl HEOPraHWYECKUX
COCAMHEHUI.

Ilepunoauyecknn 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHUX
yiementoB JI. WM. MengeaeeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKHCIMTENTbHO-BOCCTAHOBUTEIbHbBIC PEAKIMU

[lepBpie MONBITKH KiIaccU(PUKAIMM XUMHUYECKUX d3JeMeHTOB. [loHsTHE O
IpyIIax CXOAHBIX BJEMEHTOB (IIEJOYHBIE U IIEJIOYHO3EMENIbHBIE METAIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEPHBIE OKCHIbI
Y TUAPOKCUBIL.

[lepnoanueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKUX JJIEMEHTOB /1.
N. MengeneeBa.  Koporkonepuoanas ¥ JJUHHONEpHOAHAs  (HOPMBI
[lepuonnueckon cucrembl xuMudeckux 3yemMeHToB 1. M. Menneneesa. [lepromas
u rpynnbl. DHU3WYECKUMH CMBICI IOPSAKOBOIO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTponbl. CTpoeHue
AJIIEKTPOHHBIX  000J04YeK aroMoB IMepBbIX 20 XUMHYECKHX 3JEMEHTOB
[Tepuognueckoir cucremnl J[. M. MenneneeBa. XapakTepuCTUKa XUMHAYECKOTO
3JIEMEHTA 10 €r0 MoJIoKeHuIo B [lepuonnueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pajJnyca aTOMOB XHUMHYECKHUX BJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIlaM U IEPUOJAM.

3unauenue [lepuoanueckoro 3akoHa u [leproanueckoil CHCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BUTHs Haykh W npaktuku. J[. WM. MenneneeB — yd€Hblil u
IrpaKIaHUH.

Xumuueckasi cBsizb. KoBasieHTHast (MOJsipHasT ¥ HEMOJISIpHAs)) CBSA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX IIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucneHus.  OKHCIUTENBHO--BOCCTAHOBUTENBHBIE  PEAKIIUM.
IIpouecchl OKHCIIEHHS U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4yeHue oOpa3loB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUAPOKCUJA LHMHKA C pPAacTBOPAMM KHUCJIOT M UIEJNOYEH, IPOBEIECHHUE OIBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiu pa3aoKeHUs, COCTUHEHUS ).

Mescnpeomemnuwie ceasu



Peanuzanus MeXnpeaMeTHBIX CBS3€H MpU H3YYEHHH XUMUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO--HAYYHBIX
MOHSTUH, TaK ¥ TOHATHH, SBJISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IMKJIA.

OOuue ecTecTBEHHO--HAYYHbIC MMOHATHS: Hay4YHBIM (akT, rurmoresa, Teopus,
3aKOH, AaHaiMW3, CHHTE3, KiIaccuukanus, TMepUOJAUYHOCTh, HAOIIOACHHUE,
AKCIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

®dusmuka: Marepus, aToMm, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOMbI, PAJAMOAKTUBHOCTh, MOJIEKYJa, dJIEKTPUUYECKUN 3apsiji, BEIIEeCTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, ra3, (GU3MYeCKue BETUUYUHBI, ¢IHHUIIBI
U3MEPEHHUs, KOCMOC, TUIAHETHI, 3B€3/1b1, COHIIE.

buomnorus: gporocunres, apixanue, onocdepa.

['eorpadusi: armocdepa, rtumpochepa, MHUHEpATbI, TOPHBIE TOPOJIBHI,
MOJIE3HbIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHIL.

9 KJIACC

BelecTBo U XUMH4YecKAasi peaknusi

[Tepuonnueckuii 3akoH. [lepuoanueckasi cuctemMa XMMHUYECKUX 3JIeMEHTOB [1.
N. MengeneeBa. CTpoeHuE aroMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKAX DJJIEMEHTOB TIEPBBIX TPEX TMEPUOAOB, KaWsl, KaIbMSI M WX
COCMHEHUM B COOTBETCTBUU C TMOJIOKEHUEM 73JieMeHTOB B I[lepuoamdeckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BUABI XUMHYECKOW CBS3U. THIBI KPUCTATMYECKUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BUJIa XUMUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHWYECKUX BEIIeCTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJacCaM HEOPraHUYECKUX
COCMHEHUI, TeHEeTUYECKasl CBSI3b HEOPTaHUUYECKUX BEIIECTB.

Knaccudukanus XuMuuecKkuX peakiuii Mo pa3iuyHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYaCTBYIOIIMX B PEAKIMHU BEHIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MEHEHUIO CTENEHEW OKHUCIICHHUS XUMHUYECKUX JIEMEHTOB, IO OOpaTHUMOCTH, IO
y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHUSI.

[TonsiTue o ckopocTu XxuMUueckod peakmuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XUMHYECKUX peaknusx. [[OHSITHE O TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. [lonstue o karanuse. [lonsTue o xumMmruyeckoM paBHoBecuu. DakTopsl,
BIUSIONIME Ha CKOPOCTh XMMHUYECKOW PEaKIUU U TOJOKEHUE XHUMHYECKOTO
paBHOBECHS.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE  pPEaKIMU,  AJEKTPOHHBIM  OasiaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEILHON  PEAKIIUHU. CocraBieHue  ypaBHEHUU



OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMI C HCIOJb30BAHUEM  METOJa
3JICKTPOHHOTO OajaHca.

Teopus 31EKTPOIIMTUYECKON JUCCOLMALIMH. DJIEKTPOJIUTHI U HEAJIEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHu3M aucCOLMAlMU BEIIECTB C Pa3IMYHBIMA BUIAMH
xumuyeckon cBsa3u. CreneHp auccounanu. CUIbHBIE U CI1A0bIE 3JIEKTPOJIUTHI.

Peaxiuu nonHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
NOJIHBIE M COKpAalEHHbIE HOHHbIE YypaBHEHUs peakuuid. CBoicTBa KHUCIOT,
OCHOBAaHMM W COJIEM B CBeTE TMPEACTaBICHUNH 00 DJIEKTPOJIUTUUYECKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHATHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISAMU KPHUCTALINYECKUX PEIIETOK HEOPraHWYECKHUX
BELIECTB — METAJIOB W HeMeTaioB (rpadura W anmasza), CJIOKHBIX BEIIECTB
(xJ0puaa HATpHUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peaKIuu
OT BO3JCHCTBHUS pa3IUYHbIX (HAKTOPOB, MCCIEAOBAHUE DSIIEKTPOIPOBOIHOCTH
pacTBOpPOB BEHIECTB, MpOLEcCa AUCCOLUMALNM KHCIOT, WIENOYEd U  COJIEH
(BO3MOKHO  MCHOJB30BAHME BUAEO MaTEpPHANIOB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOUIMX ~ TPU3HAKK  MPOTEKAHWs  peakuMid  HOHHOro  oOMeHa
(oOpazoBaHue ocajka, BBIJEICHHE Ta3a, o0Opa3oBaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX  MPHUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKLIHAN
(ropeHue, peakiuu paszyioKEeHHs, COCUHEHHU), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pEaKUUMHd Ha HOHBI, pelIeHue
AKCIEPUMEHTAIIbHBIX 33/1a4.

HeMmeTa/uibl 1 MX COCAMHEHUA

OO6mas xapakTepucThka rajnoreHoB. (OCOOEHHOCTM CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue M (U3MUECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XMMHMYECKHE CBOWCTBA Ha IPUMEPE  XJOpa
(B3aMMOJEHCTBUE C MeETalJlaMd, HEMeTaJJlaMH, IleJo4aMu). XJIOPOBOJIOPOJ.
ConsHas KHCIIOTa, XMMUYECKHE CBOMCTBA, MOJNy4eHUE, NPUMEHEHHE. [lelicTBue
XJIOpa U XJOPOBOJOPOJA Ha OPraHU3M YeEJOBEKa. BakHellme XJIOpUAbl U HX
HAax0JICHUE B IIPUPOJIE.

O6mias xapakrtepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIEe cTerneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAA U CEPbl. AJIOTPOINHbIE MOAU(PHUKALIMN KHCIOPOIa
U cepbl. XUMU4eckue cBoilicTBa cepbl. CepoBOIOpO, CTpoeHHE, (U3HUYECKUE U
XUMHUYECKHE cBOMCTBA. OKCUABI CEpbl KaK NPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
Cepnas kuciora, (Qu3MUecKMe M XHUMHYECKHE CBOHCTBa (0OIIME  Kak
OpeICTaBUTENd Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE peaklu,
JeXalfe B OCHOBE MPOMBIIUIEHHOTO CHOC00a TMOMYYeHHsS] CEPHOM KHCIIOTHI
[Ipumenenue cepHoil KUCIOTHI. COMM CEpHOM KUCIIOTHI, KAUECTBEHHAS PEAKLINS Ha



cynbdar-uon. Haxoxnenue cepbl U €€ COEAUHEHUN B MPHUPOAEC. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COEAMHEHHMSMU CEpbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3/AyXa U BOJAOEMOB), CIOCOOBI €ro MPeJOTBPAICHHUSL.

OO6mas xapakTtepuctuka 351eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHMS. A30T, PacnpoCTpPaHEHHE B MPHUPOJIE,
busndeckue u XuMrIeckue cBoiicTBa. KpyroBopot azora B mpupojie. AMMHUak, ero
¢u3nyecKkrue 1 XMMHUYECKUE CBOMCTBA, OoNyueHue U npuMenenue. Conu aMMOHUS,
ux (pU3NYEeCcKue U XMMUYECKHUEe CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiys Ha
MOHBI aMMOHUS. A30THasl KHCIIOTa, €€ MojydeHue, (QU3HUYEeCKUe U XUMHYECKUE
cBOMcTBa (0OIIME KaK MPEICTaBUTENsl Kiacca KUCIOT U  chenupuyecKue).
Hcnons30BaHWEe HUTPATOB M COJEM aMMOHUSA B KayeCTBE MMHEPAJIbHBIX
yno0peHuil. XuMuyeckoe 3arps3HeHre OKPYIKaoIIe cpelibl COeIMHEHUSIMU a30Ta
(KHCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3JyXa, MOYBBl U BOJ0EMOB). Docdop,
ajutoTpornHabie Mogudukanmuu gocdopa, puzmyeckue M XMMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dbochopnas kucnora, pu3nvyecKkre U XMMHUIECKHUE CBOMCTBA,
nosiyuenue. Mcnonp3oBanue GpocdaToB B KaYECTBE MUHEPATbHBIX YIOOPEHUH.

O6mras xapaktepuctuka 3iaeMeHTOB [VA-rpynmnbel. OcOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHW  OKHUCIEHUA.  YTJEpol,  aJUIOTPOIHbIE
MOIU(PUKALMK, PACOPOCTpaHEHUE B NpHUpPOAE, (PHU3MYECKHUE U XUMHYECKUE
cBoiicTBa. AncopOuusa. Kpyrosopor yriaepoaa B npupoje. OKcuabl yriaepoja, ux
¢usznueckue W XUMHUYECKHE CBOICTBa, JAEWCTBUE HA JKUBBIE OPraHU3MBI,
NOJlyuYeHUE M TMPUMEHEHHE. DKOJIOTHYeCKHe MpPOOJIEMbI, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a rinoOaJbHOTO TMOTEIJICHUSI KIMMarTa, MNapHUKOBBIN
s dexT. YronpHas KucioTa U €€ colu, uX (PU3nYecKue u XMMUYECKHUEe CBOMCTBA,
nojyuyeHue u npumeHeHue. KadecTBeHHas peakuus Ha KapOOHaT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHayasibHBIE MMOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, STAHOJI, TJINLEPUH, YKCYCHAsI KACIIOTA).
[IpupoHblE HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, HPUPOIHBIM Tra3, HEPTH),
OPOAYKThI UX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, Oelikax, yriieBojax — U ux
pojii B KM3HM 4eJOBeKa. MaTepHuallbHOE €IMHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, IMOJIYy4YEHUE U
npuMmenenue. CoenuHeHHs KpeMHusi B mnpupoge. OOmue mnpencraBieHuss o0
okcune kpemHus (IV) u kpemuueBor kucinore. CHIMKAThl, UX UCIOJIb30BaHUE B
ObITYy, B MPOMBILUIEHHOCTU. Ba)kHelIlIne CTPOUTENIbHbIE MaTepUalbl: KEpaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobreMbl Ge30macHOro MCHOIb30BaHUS
CTPOUTEIIBHBIX MAaTEPUAJIOB B IIOBCEAHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3yueHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOM KUCIIOTHI,
IPOBEJICHUE KAYECTBEHHBIX PEaKlMi Ha XJIOPHUI-MOHBI U HAOIIOJECHUE MPU3HAKOB
UX TIPOTEKAHWsI, OMBITHL, OTpaKalwmue (PU3NYECKHE U XWMHUUYECKHE CBOMCTBA
TraJIOT€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3naMu XJOPUJOB (TaJOT€HHUJIOB), O3HAKOMJICHHE C
oOpasmlamu  ceppl M €€  COCOUHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJICOMaTEpHAaIOB), HaOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Mo JEeHCTBUEM
KOHLICHTPUPOBAaHHOM CEPHOM  KHUCJIOTBI, H3y4YeHHE XHUMHYECKHX CBOWCTB
pa30aBlIEHHON CEPHON KUCIOTHI, MPOBEEHNE KAaUeCTBEHHOM peakIuu Ha cysbdart-
WOH W HaOJI0JIeHWEe TpHu3HaKa e€ MPOTeKaHWs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBoiicTBamMH a3oTa, ¢ocdopa W UX coeAUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (POCHOPHBIX yAOOpPEHUM, MOJydeHUe,
coOupaHue, pacrno3HaBaHME M U3YUYEHUE CBOWCTB amMMHUaKa, MpPOBEJICHUE
KaueCTBEHHBIX pPeaKkluii Ha MOH aMMOHHUS U (pochaT-uOH U HU3yueHHE MPU3HAKOB
VX MPOTEKAHUsI, B3aUMO/IEVCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTBI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), W3y4YCHHE Mozenen
KPUCTAJUIMUECKUX PEIETOK anmasza, rpadura, ¢yinepeHa, O3HAKOMIIEHHUE C
POLIECCOM  aJICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
yCTPOMCTBOM NPOTHBOrasa, MOJIy4YeHHe, COOMpaHue, paclio3HaBaHUE U U3YyUEHUE
CBOMCTB YIJIEKUCIIOrO raza, IpOBEICHUE KAUYECTBEHHBIX pEaKLMi Ha KapOOHAT U
CUJIMKAT-UOHbl W H3y4YEHUE NPU3HAKOB HX IMPOTEKAHUSA, O3HAKOMJIEHHUE C
NPOAYKUMENH CHUJIMKATHOM TPOMBINIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHBIX
3a7a4 10 TeMe «BaxkHelIe HEMETAIITbI U UX COCTUHEHUSD).

MeTaJuibl U X COeIMHEHHUS

OO6mras xapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux mnonoxeHus B Ilepuommyeckon cucremMe XuUMHYECKUX 3yeMeHToB [[. U.
MenpaeneeBa u ctpoeHuss aToMoB. CTpoeHue MetauioB. Mertamnyeckasl CBI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKas  PEIIETKA.  ODJIEKTPOXUMUYECKUH  pAl
HarnpspKeHU MeTaiuioB. PU3NYecKre U XMMUYECKHUE CBOMcTBa MeTaiuioB. OOiume
crocoObl moiydeHus: MerawioB. [loHsTHE O KOpPpO3UHM METAJUIOB, OCHOBHBIE
crnocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, AIOPATIIOMUHUM,
OpoH3a) U UX MPUMEHEHUE B ObITY U TPOMBIIIIEHHOCTH.

[llenounsle meTambl: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
snementoB JI. M. MenpaeneeBa, CTpoeHHE HMX aTOMOB, HAaXOXIECHHUE B IPUPOJIE.
®u3znueckre U XMMUYECKUE CBOWCTBA (Ha mpuMepe HaTpus U Kamus). OKcUibl U



TUJPOKCUAL HATpusi W Kanud. I[I[puMeHeHHe IIETOUYHBIX METAIOB MU MX
COCIMHCHUU.

[[lenoyHno3emenbHbIE METAJUIBI MAarHui MW KaJbLMH: IIOJIOXKECHHE B
[Tepuonnueckon cucreme xumudeckux snemeHToB . M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B NpUpoje. PU3nUeCKUe U XMMUYECKUE CBOMCTBA MarHusl
U Kanplus. BaxHeilimue coeauHeHHs KajablMsd (OKCHJI, THIPOKCHJ, COJIH).
JXéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJIIOMUHUN: TT010keHuE B [leproinueckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, cTpoeHHE aroma, HaxoxiacHue B mnpupoae. dusnmueckune u
XUMHUYECKHE CBOMCTBA aTlOMHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHHSL.

Kenezo: nonoxenue B [lepuoguueckoit cucteMe XMMUYECKUX 3JIEMEHTOB /l.
. MenpgeneeBa, cTpoeHME aTroMa, HaxoXJAeHue B mpupoae. Pusnyeckue Hu
XUMHUYECKHUE CBOMCTBA xkene3a. OKCHbl, THAPOKCU b U comu xkenesa (II) u xenesa
(IIT), ux cocra, CBOMCTBA U MOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpa3llaMd METAIOB M CIUIaBOB, HX (U3HYECKUMHU
CBOMCTBAMH, HU3YYEHHE  PE3YyJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUSI OKCHIA
KaJIbIIUsl W HaTpus C BOJON (BO3MOXXHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS KeJie3a B KHUCIOPOJIE
(BOBMOXXHO  HMCIIOJIB30BAHME  BHIECOMATEPHANIOB), IMPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAaKIMi HA WOHBI: MArHUs, KaJblUsl, ATIOMUHUS, [IMHKA, JKEJie3a
(I1) u xenesa (III), meau (I1), HaGmrOAEHNE W OMUCAHUE TIPOIECCOB OKpAITMBaHUS
IJJaMEHH WOHAaMU HaTpus, Kausd W Kajdblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIEPUMEHTAIBbHBIX 3a]1a4 10 TeMe «Baxkueume
METaJIJIbl U UX COCTUHEHUS.

XuMHS M OKpPYKAKOLIAA cpeaa

BemecTtBa m Mareprnanibl B NOBCEJHEBHOW JKM3HU 4eJIOBEKa. be3omacHoe
UCIIOJIB30BaHNE BEILIECTB M XMMHUUYECKUX peakuuit B ObiTy. [lepBasi momoinpb npu
XUMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYykKarolleh cpeabl (MpenesibHas I0IMyCcTUMast
KOHIIeHTpalus Bemlects, aanee — [1/IK). Ponb xuMuu B pelieHnH 3K0JIOrHYECKUX
npooeMm.

Xumuyeckuii IKChepumenm:

u3ydeHue o0pasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHaIbl).

Meosicnpeomemnbnie céasu



Peanuzanus MeXnpeaMeTHBIX CBs3€H NMpU H3yYeHHH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4YE€pe3 HCIOJIb30BAaHME KaK OOLIMX €CTECTBEHHO-HAay4HbIX
NOHSITUN, TaK U MOHSATUH, SIBISIFOIIMXCS CUCTEMHBIMH JJISl OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IUKJIA.

OO0mre ecTecCTBEHHO-HAYUHbIE MOHSATHS: HAy4YHbIM (PakT, rumoTes3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupukKaluusa, MepUOAUYHOCTh, HalIoIeHuE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJIENb, SBICHHE, ITAPHUKOBBIN
3¢ deKT, TEXHOIOTUSI, MAaTEPUAITBI.

®usuka: Marepusi, aToM, DJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
U30TONBl, PAJUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKUH 3apsisi, MPOBOJIHHKH,
MOJIYITPOBOJTHUKH,  JTUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUIMUECKas
pemérka, CruiaBbl, (pU3MUECKHE BEIMYUHBI, €IWHUIBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunTes, abixanue, Ouocdepa, 3KOCHCTEMA, MUHEPAIbHbBIE
yA00pEeHHs, MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, rtugpochepa, MHUHEpATbI, TOPHBIE TOPOJBI,
NI0JIE3HBIE HCKOITAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHIL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMDBI 110
XNMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJNbTaThl OCBOCHUS MPOTPAMMBI OCHOBHOT'O  OOIIETO
o0pa3oBaHMs JOCTUTAlOTCS B XO0/€ OOYy4YEeHHS XMMUU B €IMHCTBE y4eOHOU H
BOCIIUTATEIIBHOU JIEATEIbBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU POCCUMCKUMU
COILMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSITBIMU B
oOlIecTBe MpaBWJIaMd M HOPMaMH IIOBEIECHHMS M CIIOCOOCTBYIOT MpoLeccaM
CaMOTMO3HaHUs1, CAMOPA3BUTHUSA U COLIMAINA3AIUN O0YYArOIINXCS.

JInyHOCTHBIE  pE3yJbTaThl  OTPAXAlOT  T'OTOBHOCTh  OOyYaroluXxcs
PYKOBOJICTBOBaTbCS ~CHUCTEMON TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN H
pacIIMpPEHHE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpMoTHYECKOro BOCIMTAHMA:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyyHOMY HAaCIEIUI0, MOHUMAHHS 3HAYEHUSI XUMHYECKOM HAayKH B KU3HU
COBPEMEHHOr0 OOILECTBA, CIOCOOHOCTH BIAAETh AOCTOBEPHOW HMH(pOpMALHMEN O
MEPEIOBbIX JOCTHUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpakAaHCKOr0 BOCIIMTAHUS:

NPEACTABICHUS O COLMAIBHBIX HOPMAax MW MOpaBUIaX MEXKIUYHOCTHBIX
OTHOIIICHUI B KOJUICKTHBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-MCCIIEOBATENIbCKOM, TBOPYECKOM U JAPYTHX  BHJAAX
NEeATENbHOCTH, TOTOBHOCTM K Pa3sHOOOpPA3HOM COBMECTHOM MEATEIHOCTH MpH
BBITIOJTHEHUM Y4Y€OHBIX, TO3HABATEIbHBIX 3aJlay, BbBITOJHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIPOILIECC€ JTOM Yy4eOHOM [eATeNbHOCTH, TOTOBHOCTH
OIIECHMBAaTh CBOE TOBEJCHHE M TIOCTYNKM CBOMX TOBapHIIE C MO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pPEaklHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPA3BUTHSI HAyKd M COCTABJISIOILNE
OCHOBY JIJI1 TIOHUMAaHUsI CYIHOCTH HAy4YHOW KapTHUHBI MHpa, MPEJCTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS IPUPOIBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJHOMN CPEAOM, O POJIM XMMHUH B ITO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HAaBaTEJIbHbIC MOTHUBBI, HAMPABJICHHBIC HA TMOJYYEHHUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOAMMBIE sl OOBSACHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHUI,
MO3HABATENbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONW palbOThl C Y4YEOHBIMH TEKCTAMH, CIIPABOYHOMN



JUTEPATYPOU, JOCTYMHBIMA TEXHUUYECKHUMH CpeACTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpPEC K OOYYECHHMIO W TIO3HAHWIO, JFO003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKON
JEATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAmNpaBJICHHOCTH W YPOBHS OOy4YCHHS B
JaJIbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbI:

OCO3HAHME IIEHHOCTH J>KU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >KU3HHM, OCO3HAHWE MOCIEICTBUNA U
HEMPUATUE BPETHBIX MPUBBIYEK (YHOTPEOICHHS aJTKOTOJIsl, HAPKOTHUKOB, KypEeHHs),
HEOOXOAMMOCTH COOJIONEHUS TIPaBWJI OE30MAaCHOCTH TMPU OOpalIeHu:H C
XMMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHOU KU3HMU;

5) TPy10BOTr0 BOCTIMTAHMS:

WHTEpEC K MPAKTUYECKOMY M3YyYEeHUIO TTpodeccuii u Tpyia pa3InyHOro poja,
YBOKEHHE K TPYIAy M pe3yjibTaraM TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHHUSI TMPEIMETHBIX 3HAHUN 10 XHWMHH, OCO3HAHHBIA BBIOOD
WHJUBUYyAIbHON TPAEKTOPUU MPOAOHKEHHUST 00pa3oBaHus C YYETOM JIMUHOCTHBIX
WHTEPECOB U CMOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon npodeccuoHaaIbHOM eSITeIbHOCTH U Pa3BUTHUSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJJaliTUPOBATHCS B IPOPECCUOHATILHON Cpeie;

6) ’K0JI0TNYEeCKOro BOCIIUTAHHS

AKOJIOTHYECKU IE€TIECO00pa3HOEe OTHOMICHHE K MPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUSI, MOHUMAaHUE IIEHHOCTU 3I0POBOTO U
O6e3zonacHoro oOpa3a KHU3HHU, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
bu3nuecKkoMy M TICHXUYECKOMY 370POBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
paBuiI 0€30MMaCHOTO MTOBEICHUS TP padOTEe C BEIIECTBAMH, a TAK)KE B CUTYaITUSX,
YTPOXKAIOIIKUX 30POBBIO U YKU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUA, MOJIy4aeMble MPU U3YYCHUH XUMHH, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEW MPUPOJIHON CPEIOU, ISl OBBIICHUS
YPOBHSI ~ DKOJIOTMYECKOM  KYJbTYphbl, OCO3HAHUS TJIOOAJBLHOIO  XapakTepa
AKOJIOTMYECKUX TPOOJEeM M MyTeW MX PEIICHUs MOCPEICTBOM METOJIOB XUMUU,
SKOJIOTMYECKOTI'0 MBIIUICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBbHOIM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDHI

B cocraBe weTanpeaMeTHBIX PE3yIbTATOB BBIICISIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHHS OOIEHAYYHBbIC TOHATUSA (3aKOH, TEOpHs,
MPUHITAT, TUTIOTE3a, (DAKT, CUCTEMA, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIS
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETaX U MO3BOJSAIOT Ha
OCHOBE 3HAHUW W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU



HAay4YHOM KapTHHE MHpa, U YHHBEpCaIbHbIE yueOHbIE JACHCTBUS (ITO3HABATEIbHbIC,
KOMMYHHUKAaTHBHBIE, PETYJSITUBHBIC), KOTOpHIE OOecTeYnBalOT (OpMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IITAHUPOBAHHWIO W OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBHUS

ba3oBble JJoruueckue AeMCTBUS:

YMEHUSI HCIIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUICHUS MPUA OCBOCHUU
3HAHUN: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATUN (BBIACIATH WX XapaKTEpHbIC
NPU3HAKK, yCTaHABIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HCIIOJIb30BATh
HMOHATHS JJIs1 OOBSICHEHUS OTJICIbHBIX ()aKTOB U SBJICHHH, BRIOMpPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMUYECKUX BEIIECTB M XMMHYECKUX pPEaKIUii,
yCTaHaBJIMBaTh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOHTH JIOTUYECKHE pacCYKIeHUs (MHAYKTUBHBIC, JICTYKTUBHBIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKJIFOUCHUS

yMEHHUE TMPUMEHSATH B TMpoOIecce MO3HAHUSL TOHATUS (NPEIMETHbIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCTIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUU MOJICTbHBIC TIPEACTaBICHUS —
XUMUYECKUNA 3HAK (CMMBOJ DJEMEHTa), XUMHU4YecKas ¢opMyna W ypaBHEHUE
XUMHUUYECKON peakiMi — MpU PEIICHUH y4eOHO-TTO3HABATENbHbBIX 3a/1a4y, ¢ YYETOM
ATUX MOJEIBHBIX MPEJACTABICHUN BBISIBISATH U XaPAKTEPHU30BATh CYILECTBEHHBIE
MPU3HAKHA M3yYaeMbIX OOBEKTOB — XUMHUUECKUX BEIISCTB U XUMHUYCCKUX PEAKIIUH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJACTBEHHBIE CBSI3U W
MPOTHUBOPEYUHS B U3YyUAEMBIX MPOLIECCAX U SIBJICHUSIX.

Ba3oBble ucciienoBarejbcKye 1eMCTBUSA:

YMEHHUE HCIIOJb30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKEe B KAyeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYK/ICHUN;

NpUOOpPETEHUE OMbITa 10 IUJIAHUPOBAHUIO, OpPraHU3AIlMd W IPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIoIaTh 3a XOJO0M Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yJbTar, GopMyJIUpOBaTh 00OOIIECHUS U
BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 TpoJIeTIaHHON paboTe.

Pabora ¢ nndopmanmueii:

yMEHHE BBIOMpATh, AHAIU3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUSI, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4yHO-TIONYJISIpHAsl  JIMTEepaTrypa XHUMHYECKOTO COJIEp)KaHUsA, CIPaBOYHBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHHWBATH MPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO UH(POPMAIIHIO;



YMEHHME NPUMEHATh Pa3IM4HbIE METOJbl M 3allpOChl MPU IOUCKE U OTOOpE
UH(GOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/1a4 ONPEAEIEHHOTO TUIIA, TPUOOPETEHHUE OIbITa B
00JaCTH  UCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O UCIOJIb30BaHUS Pa3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BRIOMPATh ONTUMAIBHYIO (JOPMY MpEACTaBICHUS HHPOPMAIIUHA U
WUIIOCTPUPOBATh pPEIIaeMble 33Ja4d HECIOXKHBIMA CXEMaMH, JHarpammamy,
apyrumu popmMamu rpaduKi U UX KOMOMHAIUSMU;

YMEHHME HCIOJIb30BaTh U AaHAIU3UpPOBAaTh B IIpolecce YydyeOHOUl u
UCCIIEIOBATENbCKON NEATEeIbHOCTH MH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SICTBa M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLEH HPHUPOAHOU
CpEIbl.

KommyHukaTuBHBIE YHHBepCAJIbHbIE YueOHbIe 1eHCTBHUS:

YMEHHS 3a/laBaTh BOINPOCHI (B XOJ€ Juaiora W (WJIh) JIUCKYCCHH) TIO
CyllecTBYy  oOcykpgaemMoil  Tembl, (OPMYJIUMPOBATh CBOM  MNPEAJIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEAJIOKEHHON 3a/1a4;

YMEHMsSI  OPEICTaBIATh  IOJYUEHHBIE  pe3ylbTaTbl  IO3HABATENbHOM
NEATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JEJaTh MPE3EHTALUI0
pE3yIbTATOB BBINOJHEHUSI XMMHUYECKOTO SKCIEPUMEHTa (J1aOOpaTOPHOIO OIbITA,
1ab0paToOpHOI paboTHI O UCCIIEIOBAaHUIO CBOMCTB BEIIECTB, Y4E€OHOIO IPOEKTA);

yMEHHsI Y4eOHOro COTPYJHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIEOBAaTEIbCKOM  JESATENBHOCTH  IPU  PELICHUHU
BO3HMKAIOIIMX TPOOJEM Ha OCHOBE yuéTa OOLIMX HHTEPECOB M COTIACOBAHMS
no3uluil (00CyXeHuss, OOMEH MHEHMSIMH, «MO3TOBbIE IITYPMBbD», KOOPAWHALUS
COBMECTHBIX JCHCTBUM, OIpENCICHNE KPUTEPUEB 110 OLEHKE KayecTBa
BBINIOJIHEHHON paOOThI U APYTHE).

PeryisiTuBHbIE YHMBepcaibHbIe YUYeOHbIe NelCTBUSA:

YMEHHME CaMOCTOATEIbHO ONPEAENATh LN JEATEIBHOCTH, IUIAHUPOBATH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOKO
NesATeNbHOCTh, BIOUpaTh Hanboee 3(pPexkTuBHBIE CIOCOOBI peleHusl yUeOHbIX U
NO3HABATENbHBIX 337a4, CaMOCTOATENbHO COCTaBJISATh WJIH KOPPEKTUPOBATH
IOPEUIOKEHHBIA aJITOPUTM  JIEHCTBUI TpPU BBIIOJHEHUU 33aHUM € Y4ETOM
MOJy4YEHHUs] HOBBIX 3HAHHU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIUsX,
OLICHUBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHON LIEJTU, YMEHUE
UCIOJI30BaTh U aHAJIIM3UPOBATh KOHTEKCTHI, IPEAJIaraeMble€ B YCJIOBUH 3aJaHUM.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yibTaTOB IO OCBOEHUIO 0053aTEIbHOTO
COJIep’KaHusl, YCTAHOBJIICHHOTO JaHHOW (eaepaiabHOH paboueil MmporpamMmon,
BBIJICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS HAay4yHbI€ 3HAHUSA, YMEHUS U CIOCOOBI



NeucTBUM, crnenuduueckue g TpeaMeTHOH o0jacTu  «XUMHUS», BHUIBI
NEATEIbHOCTH IO  MOJYYEHUI0O HOBOIO  3HaHWS, €ro HHTEpIpETalnH,
peoOpa30BaHUIO U MPUMEHECHUIO B PA3TMYHBIX YICOHBIX M HOBBIX CHTYAITUSX.

K koHniry oOyueHnus B 8 kiacce npeMeTHbIE Pe3yIbTaThl Ha 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BENIECTBO, CMECH
(oHOpOIHAs M HEOJAHOPOHAsS), BAIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca,
MaccoBasi JI0JIsI XUMUYECKOTO DJIEMEHTA B COCIMHEHNUU, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTENECHb
OKHUCJICHHS, XMMHMUYECKasi peakius, KiacCuuKanus peakuui: peakuuu
COCIMHEHUS], pEaKIMU pPAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJIOTEPMHUECKUE PEAKIINH, TETJI0BOM A (EeKT peakiuu,
ApO aToMa, JJIEKTPOHHBIA CIJIOM aroma, aroMHas OpOUTalb, pPaanycC
aTOMa, XMMHUYECKasi CBSI3b, MOJISIPHASI M HEMOJISIPHAS KOBAJICHTHAsl CBS3b,
WOHHAs CBA3b, MOH, KaTHOH, aHUOH, PAcTBOP, MAaccoBas J0Js BEIIECTBA
(mpolieHTHasi KOHILIEHTpPAIlUsi) B PpaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUUYECKUX TOHATUM U
MPUMEHSTH 3TU TOHSATHUSI IPU ONUCAHUH BEILIECTB U UX MPEBPAIICHUI;

e HCIMOJBb30BaTh XHMHUYECKYI) CHUMBOJHMKY [UIsl COCTaBjieHHS (opmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENENATh BAJIGHTHOCTh aTOMOB DJIEMEHTOB B OMHApHBIX COCIUHECHUSX,
CTENEHb  OKUCIEHUS  DJIEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIAcCy COEAUMHEHUN M0
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAasT YW HMOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeBaThb cMbIch Ilepuognueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTU CBOICTB
XMMHUYECKUX BJIEMEHTOB OT MX MOJoXkeHHs B llepunomnyeckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHUSI, 3aKOHA ABOTraapo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢Gopmy I[lepuonnueckoit
CUCTEMbl XHMHYECKHUX DJJEMEHTOB: pa3jiuyaTh TMOHSITUS «TJIaBHAs
noarpynmna (A-rpynna)» u «mnobdounas noarpynna (b-rpynmna)», manbie u
OOJBIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuie «llepumomuueckass cucTtemMa XuMuYeckux diemeHToB [J[. U.
MenpaeneeBay C YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS AaTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sjipa, 00Iee YUCIO JIEKTPOHOB
Y pacIpeeeHUe X 10 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIAy M COCTaBy YYAacCTBYIOIIUX B PEAKIMU
BEIECTB, N0 TEIUIOBOMY 3P deKTy);

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJATBEPXkAasi OMMCAHUE MPUMEPAMHU MOJIEKYJIISIPHBIX
YPABHEHHUU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUUYECKUX MPEBpAlICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUKCIIATh OTHOCHUTENIbHYIO MOJIEKYJIIPHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOrOo »dJieMeHTa 1o ¢opmye
COEJIMHEHHSI, MACCOBYIO JIOJII0 BEUIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
[0 YPAaBHEHUIO XUMHYECKOW PEaKLINH;

NPUMEHSATHh OCHOBHBIE ONEpPAlMU MBICIUTENBHON NEATEIbHOCTH — aHAJINU3
U CUHTE3, CpaBHEHHE, 000O0IIeHHE, CHCTeMaTH3aluIo, KIACCU(PUKALNIO,
BBISIBJICHUE NMPUYMHHO--CJIEIACTBEHHBIX CBA3€H — Il W3y4YEHUs CBOMICTB
BEIIECTB M XHMHYECKUX PEAKIMH, EeCTECTBEHHO-HAyYHbIE METO/bI
NO3HAaHUSI — HaAONIOJICHHE, W3MEpEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peasibHBI U MBICIICHHBIN );

cieioBaTh ~ IpaBW/aM  [OJb30BaHUS ~ XMMHYECKOM  TOCYyJAOH U
7a00paTOpHBIM O0OpPYJIOBAaHMEM, a TaKKe IMpaBWiaM OOpaIlleHHus] ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUHUSMHU 10 BBIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO U COOMPAHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOPOJAA), TMPUTOTOBICHUIO
pPacTBOPOB C OMPEIEIEHHON MacCOBOM JOJIEN PaCTBOPEHHOIO BELIECTBA,
IJIAaHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHl IO
pPacIiO3HAaBAHMIO PACTBOPOB LIEIOUYEH U KUCIOT C MTOMOUIBI0O MHIUKATOPOB
(;makmyc, heHondTalienH, METUIIOPAHK U JIPYTHUE).

K koHiry oOydeHus B 9 kiaacce npeIMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCS] YMEHHI:

pPacKpbIBaThb CMBIC] OCHOBHBIX XHUMHUYECKHUX TMOHSATUWA: XUMHUYECKHI
DJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJIIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl PeaKIiusi, XUMUYEeCKasl CBs3b, TEIUIOBOM dPdeKT
peaknu, MOJb, MOJSIPHBIH  O00BEM,  pacTBOp,  DIJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, BJEKTPOIUTHUYECKAS] JTUCCOLMAIMS, PEAKIUH HOHHOTO
oOMeHa, KaTajiu3arop, XHUMHYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKIMH, OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTAaHOBJICHHUE,
aloTponus, aMmpOTEpPHOCTh, XUMUYECKas CBs3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUUIaBbl, CKOPOCTh XHUMHYECKOW peakiuu, TMpeaeabHO JOMyCTUMas
koHueHTpanus [I/IK BemecTsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX [MOHATHN U
MPUMEHSTH ATU TTOHSATHUSI IIPU ONUCAHUH BEILIECTB U UX MPEBPAIICHUIA;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJIeHUS (HOpMy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OMPENEIIATh BAJICHTHOCTh U CTENEHb OKUCIECHUS XUMUYECKUX SJIEMEHTOB B
COCMHEHUSIX PA3JIMYHOTO COCTaBa, NPUHAIEKHOCTh BEUIECTB K
OTnpeNeIEHHOMY KJacCy CO€IMHEHUU 1o (opMmysaMm, BHJI XUMHYECKOU
CBs3UM (KOBAJEHTHAs, WOHHAS, METAJUIMYEeCKas) B HEOPraHUYECKUX
COCIMHEHUSIX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMyIie, XapakTep Cpeibl B
BOJIHBIX PAcTBOpPax HEOPraHWYECKUX COCAMHEHUU, TUI KPUCTAILTUYECKON
PEMIETKY KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci Ilepmonnueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHUMAaHHWE: OINHUCHIBATh W XapaKTepu30BaTh
Tabnuunyto popmy Ilepuogmdeckolt CHCTEMbl XUMHYECKHUX DJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg noarpymmna (A-rpynma)y U «mnobo4yHas
noarpynma (b-rpymnma)», manbie u OodbIIME MEPUOABI, COOTHOCHTH
0003HAUEHUsA, KOTOpbIE HMEIOTCS B NEPUOJUYECKON Taldmuue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOEHHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsij  sApa, OOIIee YUCIO DIIEKTPOHOB U
pacmpeneiieHne WX 10 DJJIGKTPOHHBIM CJIOSM), OOBSICHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHHHU CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npeaenax MajblX IEPUOIOB U IJIaBHBIX NOATPYNI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKUEe peakiuu (M0 YUCIy M COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIIIECTB, MO TEMIOBOMY 3P (HEKTy, 0 U3MEHEHHUIO CTENEHEH OKHCICHHS
XUMHYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEU(DUUECKHE XUMHUYECKUE
CBOMCTBAa TPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKIasl OIMKMCaHUE
MpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIHIA;

COCTaBISATb YPABHEHUS DIEKTPOIUTUYECKOM NUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIMI HOHHOTO



oOMeHa, ypaBHEHHs peaklud, TOATBEPKIAOININX CYIICCTBOBAHHE
TeHETHYECKOM CBSI3U MEK/y BEIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCca dTUX PEaKIIHiA,
MPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTCIIBHYIO MOJICKYJIIPHYIO W MOJIAPHYIO MAacChI
BEIIECTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO OJJIeMEeHTa 1o (opmyie
COCIIMHEHMUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOU PEAKIIHH;

coOMIoaTh  MpaBWIa  TOJB30BAHMS ~ XUMHUYECKOW  TOCYIOH U
7abopaTOpHBIM  O0OpY/JOBaHMEM, a TaKXe IMpaBWia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIMSAMH 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOIYYEHHUIO WU COOMPAHHIO
ra3z000pa3HbIX BENIECTB (aMMHaKa U YTIIEKUCIIOro rasa);

NPOBOAWTh  PEaKIUHU, TMOATBEPXKJAIINE  KAadeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMU-,
uoau-, KapOoHar-, ¢docdar-, cunMkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHBI aMMOHHUSI U HMOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUC B
BOJHBIX PACTBOpPAX HEOPTAHMUECKUX BEIECTB;

MPUMEHSATh OCHOBHBIC OINEPAIMU MBICITUTEIBHON JEATETLHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEMATU3allMI0, BBISIBICHUE
NPUYNHHO-CJICICTBEHHBIX CBS3€H — NI U3YYCHUS CBONCTB BEIIECTB H
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAy4YHbIE METOAbl TO3HAHUS —
HaOIOZICHNE, W3MEpPEHUEe, MOJEIUPOBAHUE, JKCICPUMEHT (peaabHBIA M
MBICJICHHBIH ).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (UG PpOBbLIE)
n/n TeM MPOrpaMMbl Bcero Kontpoanuere TpakTuteciue o0pa3oBaTesibHbIE PeCypChl
padoThI padoThI
Pa3nea 1. [lepBoHayanbHble XUMUYECKHE OHATHSA
XuMus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuoreka [JOK
MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢
YyeJaoBeKa
12 BelectBa u xumMuieckue 15 | bubmuoreka [{OK
peakunu https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 20
Pa3nen 2. BaxxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
)1 Boznyx. Kucnopon. [lonsitue 6 bubmuorexa [{OK
00 oxcHupax https://m.edsoo.ru/7f41837¢c
s Bomopon.Ilonstue o kucimorax 2 | bubmuoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [lonsitue 06 5 | 1 bu6mmoreka [IOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHI 1 | | bubmuorexa [JOK
HEOPraHWYECKUX COCTUHEHU https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paspnea 3. Ilepuoanueckuii 3axkoH u [lepuoanyeckas cucrema xumuieckux 3j1emeHToB /I. M. MengeneeBa. CTpoeHne aToMoOB.
XuMunueckas cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA




[lepuonuueckuii 3aKOH U

31 [Tepuonnueckas cucrteMa 7 bu6nmoreka [JOK
' XUMHUYECKUX deMeHTOB [l. U. https://m.edsoo.ru/7f41837¢c
Menpnene-eBa. CTpoeHue atoma
Xumudeckasl CBsI3b. BuG OK
3.2 OKuCINTEIIHHO- 8 nomorexa [
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJILHBIC PEAKIIUU
bubmuoreka [JOK
" 15
TOTO O pasaety https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
Pe3epBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB IT10 63

[TPOTPAMME




9 KVIIACC

KosnuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3ie/ioB U TeM ungposbie
Ne n/m P Koutpoabubie | IIpakTuyeckue (mupp )
NPorpamMMmblI Bcero o0pa3oBaTesibHbIE
padoThI padoTbI
pecypcsl
Pa3pnen 1. BemecTBo 1 XUuMH4YecKHe peaKIUH
11 [ToBTOpenue u yriryoieHue 3HaHun 5 | bu6nnoreka [JOK
' OCHOBHBIX pa3/eoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnmoreka [JOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAs JUCCOLHALIHSL. g | | bu6nnoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPaxX https://m.edsoo.ru/7f41a636
Wroro no pasgeny 17
Paspnen 2. Hemerauibl M X COeIMHEHUS
)1 OO01mas XxapaKTepUCTHKa XUMUIESCKUX 4 | bubnuoreka [IOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapaKTepuCTHKa XUMUYECKUX
N bu6mmorexa [IOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6
https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mas XxapaKTepUCTHKa XUMUIECKUX
2.3 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 Bubmmorexa LIOK
' PyIHHRL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1as XxapakTepUCTUKa XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepoa u 8 1 2 bubmmorexa [IOK
' . by ' o https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEAMHEHUS
Hroro no pazueny 25




Pa3zgen 3. MeTa/uibl M UX COeTMHEHUS

bubmuorexa [JOK
. 7 4
3.1 Obmue cBolcTsa MeTarLI0B hitps://m.edsoo.ru/7f41a636
N bubnmoreka [JOK
3.2 Bakneiinme MeTaiuibl ¥ UX COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3jnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 B a a a JKA3HU YeI0BeKa 3 bubmorexa LIOK
' CIHIeCTBa 1 MATCPHAIIBI B https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpems 3 bubmmorexa [TOK
p p https:/m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







HNOYPOYHOE IIVIAHUPOBAHHUE

8 KIIACC
KonuyecTBo 4yacos DJIEKTPOHHBIE
Ne aTa nudpoBLIe
Tema ypoka Kontpoubnbie | IIpakTnueckue A p
n/n Bcero u3ydeHusi | oOpa3zoBaTesbHbIE
padoTsbI padoTsI
pecypcbl

| [Ipenmet xumuun. Ponp XuMuu B )KU3HU | bu6mmorexa [IOK
yesnoBeka. Tena u BelecTsa https://m.edsoo.ru/ff0d210c

bu6nmoreka [IOK

2 ITonsgaTue o MeTOnax IMO3HAHUSI B XUMUU 1

https://m.edsoo.ru/ff0d227e
[TpakTnueckas padora Ne 1 «IIpaBuiia

3 paboThI B 1a00paTOPHU U IPUEMBI 1 bubnnorexa [JOK
oOpaltieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/1I0BaHUEM)

4 YucTtele BemecTBa M cMecH. CriocoObl | bubmuorexa [JOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

. bu6nmmoreka [IOK
5 «Paznenenue cmecelt (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOU COJIN)»
b K

6 ATOMBI U MOJIEKYJIBI 1 nommorexa 110

https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE dJIEMEHThI. 3HAKH | bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTblie U COXKHBIE BEIIECTBA 1 brbmmorexa LOK

p B https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 nomorexa LO

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

but6mmoreka [JOK

10 Xumnueckas popmyia. BageHTHOCTB
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTtHocuTeNbHAs aTOMHAs Macca. bubmuotexa [JOK
OTtHOCHUTENbHAS MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bu6nuoreka [JOK
3JIEMEHTA B COCIMHECHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmorexa [IOK
Mounspaas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SBJICHUS. bubmuorexa [JOK
XuMu4ecKkas peakius https://m.edsoo.ru/ff0d37fa
s IIpu3Haky U yciioBUs NPOTEKAHUS bubnnorexa [JOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIECTB. bubnmnoreka [JOK
XHUMHUYECKUE yPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnienus: koinuecTBa, MacChl
bubmorexa [JOK
17 BEILIECTBA 10 YPABHEHUSM XUMUYECKUX
. https://m.edsoo.ru/ff0d5708
peaxiuii
Knaccudukamnms XuMrUaecKux peakiuit
18 (coenuHeHwUs, pa3IOKEHUS brbmmorexa [OK
8 P ’ https:/m.edsoo.ru/f0d3f34
3aMeIlIeHus, OOMEHa)
M. B. JIoOMOHOCOB — y4€HBII-
bu6mmorexa [IOK
19 sHukIonenuct. O0o0IeHne
. https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIUs 3HAHUI
20 Konrponsnas padora Nel no reme bubnnorexa [JOK
«BelecTBa U XUMHYECKHUE PEAKIIUI https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmech razos. CocraB bu6nuoreka [IOK

Bo3ayxa. Kucimopox — 35emMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOEC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCICHUS bubmmorexa [IOK
PoJia (peardl ’ https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
CriocoOslI MoTy4eHHs KUCIOpOo/ia B
butmmoreka [JOK
23 a00paTOPHUH U MMPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumenenune kucnopoaa
TennoBoit a3 ekt xumMuueckoi
24 peaKIu, MOHATHE O bubmuorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TomnuBo (He(Th, yroib U METaH).
25 3ar 513He1§ne(11;03 yxa CIocoObI &)3r0 bubmorexa [JOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAILLCHUS
[IpakTnueckas pabora Ne 3 o Teme
26 «ITony4yenne u coOupaHue KHCIOpo/Ia bubmmorexa LOK
y N p poa, https://m.edsoo.ru/ff0d4ae2
M3YUYEHHUE €ro CBOMCTB»
7 Bomopon — snemeHT u mpocToe bubmuorexa [JOK
BemecTBo. Haxoxkaenue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 du3nUeCKUe 1 XUMUUYECKHUE CBOMCTBA bubmorexa [JOK
Bojopoaa. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6 OK
29 [TonsiTHE O KMCIOTAX U COJIAX nonmorexa I
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TosTy4eHust BOAOPO/Ia B bubnmnorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
bu6nmoreka [IOK
31 «ITonmydenne u coOupaHue BOJIOPOIaA,

W3Y4YEHUE €ro CBOMCTB»

https://m.edsoo.ru/ff0d4f42




Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a I10 ero M3BECTHOM buGmorexa [IOK
0 MY https:/m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brranciaenus 00-6MOB ra30B 110
34 aBHEHHWIO PEaKIINM Ha OCHOBE 3aKOHA bubnmorera LTOK
ypag peartin 1 hitps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI T'a30B
35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lonsitue 06 bubmuorexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurteins. HacwlmeHHbIe
37 u HI;HaCI)I peHHBI];) aCTBOPBI MH:ICCOBaﬂ bubnnorexa LIOK
= PACTEOPRL https:/m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B PACTBOPE
IIpakTnueckas padora Ne 5 o Teme
13 «IIpuroroBiieHre pacTBOPOB C bubnnorexa [JOK
onpeaeIEHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTponbhas padora Ne2 no Teme bubnmoreka [IOK
«Kucnopoa. Bonopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcHIBL: COCTaB, KiIacCUupUKaIus, bubnuoreka [JOK
HOMEHKIJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHYECKHUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmorexa LOK
: P hitps:/m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUA: COCTaB, KIaccUpUKaIIHS, bu6nuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tonydyenue nu XuMHYECKHUE CBOMCTBA

bubmuorexa [JOK

43 .
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnoter: cocras, kinaccudukarus, bu6nmorekxa [IOK
HOMEHKIIaTypa https://m.edsoo.ru/ffOdfee2
45 [TomydyeHue U XUMHUYECKUE CBOMCTBA bubmmoreka [IOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMCHKIATYpa,
46 CHOCO(61>II) o q)eHI/I;I XI/IMI/I‘IZ(I:KI/IC bubmorexa [TOK
N YHACHI, https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTuueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubamnorexka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
43 ['eneTnueckas CBsI3b MEXAY KJIACCAMHU bubmmoreka [JOK
HEOPraHMYECKUX COEAUHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O06o0061IeHre U crucTeMaTu3alus 3HaHu|
- t https://m.edsoo.ru/00ad9cb2
Kontponbhas pabota Ne3 mo teme
" bubnuorexa [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
“n https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBbie TOMBITKU KIacCHPUKAITII
bu6nuoreka [IOK
51 XUMHUUYECKUX AJIeMeHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
IPYyIIax CXOAHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bubmuorexa [JOK
52 [lepuoanueckasi cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anementToB . 1. Menneneena
bubmuorexa [JOK
53 [Tepuopl, rpyImIibl, TOATPYIIIBI 1

https://m.edsoo.ru/00ada52c




Crpoenunie atomoB. CocTaB aTOMHBIX

bubmuorexa [JOK

>4 anep. 3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEeK
. bubnmnoreka [JOK
55 aTOMOB 3J1eMeHTOB [lepnonndeckoii
https://m.edsoo.ru/00adabbc
cuctemsl /. 1. MeHaeneeBa
XapaKkTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [JOK
Ilepunonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoamyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. J. 1. bu6numoreka [IOK
MeHneneeB — y4€HbIN, IEAATOr U https://m.edsoo.ru/00ada96e
IpaKJaHUH
53 DNEKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
XUMHUUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuyeckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHas XUMUYeCKast bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenomnsipHas XUMUYECKAst bubnmnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUSA bubmorexa HOK
https://m.edsoo.ru/00adae?8
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
64 OKucauTeNn U BOCCTAHOBUTEIU bubmmorexa [TOK
https://m.edsoo.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubmuorexa [JOK




«CTpOCHI/IC aToMa. XMMHYECKas CBI3b)»

https://m.edsoo.ru/00adb486

66 PesepBHEIil ypok. O000IICHHE 1 | bubnmnorexa [JOK
CHUCTEMAaTH3alus 3HAHU N https://m.edsoo.ru/00adb33c
67 PezepHblil ypok. O6o011eHne 1 | bu6mmoreka [IOK
cUcTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PeseprubIiil ypok. O600meHue 1 | bubnmnorexka [JOK
CHUCTEMAaTH3alNs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KVIIACC

KoanuecTBo yacon DJIeKTPOHHbIE
Ne Hara nugpossie
Tema ypoka Kontpoabubie | IlpakTHyeckue
n/n Bceero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTbI padoThI
pecypchl
Ilepnonnueckuii 3aK0H.
| Ilepnonnueckas cucrema | bubnnoreka [IOK
XUMHUYECKUX AeMeHTOB JI. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU
. bubnuorexa [JOK
2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6bb
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa | bu6muoteka [IOK
HEOPraHNYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuUMU9IeCKOM CBSA3U U THITHI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme
5 «IToBTOpEHue U yriyoiieHne 3HaHui 1 1
OCHOBHBIX Pa3/€J0B Kypca 8 Kiaccay
6 Krnaccudukanus XuMHIecKux | bubnmnorexa [JOK
peaKuuii o pa3JIMYHbIM PU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHE O CKOPOCTH XUMUYECKOMN
bu6nmoreka [IOK
7 peakuuu. [IoHATHE O TOMOT'€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[TonsiTHE O XUMUUYECKOM PAaBHOBECHH.
bu6nuoreka [IOK
8 @DaxkTopsl, BAUAIOLINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIIBHEIC

bubmuorexa [JOK

9
peakunu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
bubmuorexa [JOK
10 nuccoranyi. CHIBHBIE U clIa0bIe
https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HonHble ypaBHEHUS peakIui buGnnorexa LIOK
yP peaxtt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
. . bu6nmoreka [IOK
12 OCHOBAaHMH B CBETE MPECTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIINN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIpeACTaBIEHUI 00 bubnmorexa LIOK
pelt 5 hitps://m.eds0o.ru/00add8b2
ANEKTPOJIUTUYECKON AUCCOLMAIIIT
. bubnuotexa [JOK
14 [TonsaTre o runponuse conen
https://m.edsoo.ru/00add9d4
1 O06o00611eHe U cucTeMaTU3aLUs bubmmoreka [IOK
3HAHUI https://m.edsoo.ru/00addd12
[Tpaxtuueckas padota Ne 1.
bu6mmorexa [IOK
16 «Pemienne 3kcriepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
bu6nmmoreka [IOK
17 «DJIEKTPOJIUTHYECKAS] TUCCOIUAIINS.
https://m.edsoo.ru/00addec(
XUMHUYECKUE PEAKIIMU B pACTBOPAX»
O01asg xapakTepUCTUKA IaJI0r€HOB.
18 XI/IMI/I‘-IGCKII)/IC CBgﬁCTBa Ha IIpuMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopoa. ConsiHasi KUCIIOTa, bubanorexa HOK




XUMHYECKHE CBOMCTBA, MOIYYCHHE,
IIPUMEHEHNE

https://m.edsoo.ru/00ade104

[TpakTuyeckas pabora Ne 2 o Teme

20 «IlonyueHnue COJSTHON KUCIIOTHI buommorexa LOK
y . N ’ https://m.edsoo.ru/00ade348
U3y4yeHue €€ CBOMUCTB»
Brruucnenust mo ypaBHeHUSIM
. bubmuorexa [JOK
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3
https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
” OO01mas xapaKTepUCTHKA JIEMEHTOB bubmmoreka [JOK
VIA-rpynimst https://m.edsoo.ru/00ade64a
AnnorponHbie MOAU(DUKAIIUU CEPBHI.
73 Haxoxnenue cepsl 1 €€ coOeqMHEHUI bubmuoteka [IOK
B IIpUpOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo1, CTpOCHHE, bubnmnorexa [JOK
bu3HYeCKre U XUMUIECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
P P . bubmuorexa [JOK
25 (bu3HYEeCKre U XMMHUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
IIPUMEHEHNE
XHUMHUYECKUE PEAKLIUH, JICKAIIHUE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJIyYEHUS] CEPHOM KUCIIOTHI. bubnnorexa [JOK
XUMHUYECKOE 3arpsisHEHHE https://m.edsoo.ru/00adec8a
OKpPY’KaroIleH cpelibl COEANHEHUAMU
cephl
7 Beruucnenue MaccoBol J0JIM BBIXO/a bu6mmoreka [IOK
IIPOAYKTa pPEAKLIUHA https://m.edsoo.ru/00adec8a
28 OO0m1as XapaKTEepPUCTUKA JIEMEHTOB bubnuotexa [JOK




VA-rpynmel. A30T, pacripocTpaHEeHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AmMHak, ero puznveckue u

. bubmuorexa [JOK
29 XUMHUYECKHUE CBOMCTBA, MOIYYCHHUE U
https://m.edsoo.ru/00adf004
MpUMEHEHHE
[TpakTrueckas padora Ne 3 o Teme
30 «Ilonyuenne aMMuaka, H3y4eHue €ro bubmmorexa [TOK
. Y > 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas Kuci0Ta, e€ husnueckue u bubnmnoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHue HUTPATOB U COJIEU
aMMOHHS B KQU€CTBE MUHEPaAIbHBIX

N bubmuoreka [JOK
32 yao0peHuii. XuMuieckoe
. https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYIKAIOIIEH CPeIbl
COCIMHEHUSIMHU a30Ta
®docdop. Oxeun pochopa (V) u
$op Pocgopa (V) bubmuoreka [JOK
33 docdopHas kuciora, punvecKue u
. https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOIyUYCHHE
Hcnonb3oBanue GochaToB B

34 KaueCTBE MUHEPATbHBIX YAOOPEHUH. bu6muoteka [IOK
3arps3HeHue IPUPOIHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
Vriaepon, pacrpocTpaHeHUE B

35 pu l(;);[e (1:1))1/131/11?-1601(1:1)/16 A XUMHAYECKHUE bubmmorera [TOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupsl yraeposa, ux Gu3ndeckue u bubmmoreka [JOK

XUMUYECKHE CBOMCTBA.

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




DKOJIOrH4YecKre mpoodIeMBbl,
CBsI3aHHBIE C oKcuaoM yriepona (IV)

, bubmmoreka [JOK
37 YrolibHast KUCIOTa U €€ COJIN
https://m.edsoo.ru/00ae006¢
[TpakTiueckas padora Ne 4 o Teme

18 "ITomyueHue yriieKucioro rasa. bubmmoreka [JOK
KauecTBenHnas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
roH"

[TepBoHayanbHbBIE OHATHS 00
bu6nmoreka [IOK
39 OpPraHMYECKUX BEIIECTBAX KakK O
https://m.edsoo.ru/00ae054¢e
COEJIMHEHUSX yTiiepoaa
40 Kpemuuii u ero coequHeHns bubmorexa LIOK
P https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuorexa [JOK
«Baxneinie HeMeTaIbl 1 UX https://m.edsoo.ru/00ae0bf2
COCTUHECHUS
Kontponbhas pabota Ne3 mo teme

. bu6nmmoreka [IOK
42 «Baxueiie HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COCTUHCHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Merannueckas CBsi3b U bu6mmoreka [IOK
MeTaJUINYeCcKas Kpucrauinyeckas https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

N bu6nmoreka [IOK

44 DNEeKTPOXUMHUYECKUN P

HanpsH>KEHUH METaJJIOB

https://m.edsoo.ru/00ael 156




OO6mre crocoObI MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHEHUSIM XUMHUYCCKHUX PEaKIIUU bubnmorera LIOK
yp peatiui, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKUT
npuMecu
buo OK
46 [ToHsTHE O KOPPO3UU METAILIIOB nommoreka L1
https://m.edsoo.ru/00ael1278
b K
47 [[{enounble MeTaLIBI nommorexa I10
https://m.edsoo.ru/00ac14b2
43 OKcuabl ¥ THAPOKCUIBI HATPUS U bubmmoreka [JOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHo3eMeNBHBIC METAIIIBI — bubmuorexa [JOK
KaJILIUHA ¥ MarHui https://m.edsoo.ru/00ael5e8
N bubmuorexa [JOK
50 Baxueiinme coeTMHEHNUS KaJIbIU
https://m.edsoo.ru/00ael5¢8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAHUH
50 JKécTkocTh BOABI 1 CLIOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHU https://m.edsoo.ru/00ac1886
[TpakTrueckas padora Ne 6 o Teme
N .. bubmmorexa [IOK
53 JKécTkocTh BOJIBI U METOIBI €€
" https://m.edsoo.ru/00aelae8
yCTpaHEHUSs
o buo OK
54 AnroMuHHAH nosmoreka 11
https://m.edsoo.ru/00aelc64
55 AM@oTepHble cBOWCTBA OKCUIA U bub6nmoreka [IOK
TAAPOKCUIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [JOK

37 (IT) u xenesa (III) https://m.edsoo.ru/00ae35e6
53 O06o001eHre U cucTeMaTU3aLuUs
3HaHUI
[TpakTuueckas pabota Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnmnorexa [JOK
«BaxkHenmme MeTaJlyIbl U X https://m.edsoo.ru/00ae3de8
COCMHEHUS
Brluucnenus no ypaBHeHUSIM
XUMUYECKHUX PEaKLUi, €CIIU OJIUH U3
60 pEareHToB /1aH B U30bITKE WU bu6numoreka [IOK
COIEPKUT IpUMeCH. Boruucnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BbIXOJa TPOAYKTa
peakiumn
61 O606HvleHI/Ie M CUCTEMATHU3AIIHS
3HAHUI
Konrponsnas padora Ne4 o reme
62 «Baxkneime MeTamibl ¥ UX
COEMHEHUS»
63 BemectBa u marepuaiibl B bubnmnorexa [JOK
MMOBCETHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arps3HEHUE bubnuorexa [JOK
OKpYKaloIlIeil cpeabl https://m.edsoo.ru/00ae4270
65 Posnb xviMuM B perieHun bu6muoreka [IOK
HKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
66 PezepaHblil ypok. O600111eHUE U bubmmoreka [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001eHIE 1 bubnuotexa [JOK




CHUCTEMaTHU3al A 3HAHWI

https://m.edsoo.ru/00adb33c

68 PesepBubIil ypok. O60011eHIE 1

cUcTeEMaTHU3alus 3HaAaHUI

bubmuorexa [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 8 kinacc/ Pynasurtuc I'.E., ®enpaman @.1°., AkiimonepHoe oO11ecTBO
«M3marenscTBO «IIpocBemeHune»
* Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe o0I1eCcTBO

«M3marenscTBO «IIpocBemeHne»

METOANYECKHUE MATEPHUAJIBI JIAA YUUTEJIA
Xumusi: ypoku B 8 kiacce: mocooue ansa yuurens/ H. H. T'apa

Xumust. Ypoku B 9 kiacce: nocodue s yuurenst/ H. H. ['apa

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

[udposas nadopartopus nenrpa "Touka pocta"
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