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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3yJdbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (¢eaepalibHONM paboueil MporpamMmsl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMY MPENOJaBaHus y4eOHOro mpeamMera « XUMUs»
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T MpEACTaBICHUE O IENAX, OO0IIeil cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U PaA3BUTUA OOYyYaIOMUXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIEpKaHue,
IpeaycCMaTpUBACT PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAaHHE IO
pazgenaM M TeMaM MPOrpaMMbl MO XHUMHUHU, ONPEAECISAECT KOJIUYECTBEHHBIE W
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YUYECHHUSI XHMHHU C Y4€TOM  MEXKIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU  y4eOHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel N3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromerocss MO OCBOCHUIO
y4eOHOT0 CoJIepKaHUsI.

3HaHME XUMHUHU CIY>)KUT OCHOBOM Juisi (OPMHUpPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATHHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEU MPENCTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUrd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTAX PELICHUs TI00ATbHBIX
npoOJjieM YCTOMYMBOTO PAa3BHUTHS YEJIOBEUECTBA — CBHIPhEBOM, IHEPreTUUCCKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIeM 3PaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealid3allii  BO3MOXKHOCTEH NI CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH 1 (QYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HX CAMOCTOSITENIBHOW  y4eOHOM  JIEeSITENbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIENIOBATEIbCKUX YMEHUW, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIBHOM NESITETbHOCTH;

3HAKOMHUT CO CHEIUGUKON HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3IVISIA HA €UHCTBO IIPUPOJABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHHUH €CTECTBEHHO--HAYYHON IPaMOTHOCTH 00YyUaOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIA]] B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYYEHHH XUMHUHU OOECHEUMBAIOTCSA CIEHUPUKON
COJIepKaHMsl ~ y4eOHOro mpeaMmeTa, KOTOPBIM  SIBISETCS — IMEIaroruvecku
aJanTUPOBAHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOrO 0OLIEro oOpa3oBaHHsI OPUEHTHUPOBAH HA
OCBOCHHUE OOYYaIOUMMHCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSITUH XHWMHH, OCHOB
HEOPraHMYeCKOM XUMHHM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOU XHUMUHU.

CrpykTypa coAep:kaHusl MPOrpaMMbl MO XUMHHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro monaxona k e€ usydeHuro. Copep’kaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHITHH O XUMHUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl [0 MPHUHITUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS] KaK OCHOBBI BCET'0 €CTECTBO3HAHNUS,

— Ilepuoguueckoro 3akona /[. 1. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YY4EHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TpencTaBlieHUd 00 AIEKTPOJUTHUYECKON JMCCOLMAlMA BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHAS (GYHKIHH OOBSICHEHHMS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHHU  CIIOCOOCTBYET  (DOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUYECKON COCTABISAIOIIECH HAYYHOU KAPTUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NpPUPOJbI, IEHHOCTHOTO OTHOUIEHHWS K HAayYHOMY 3HAaHUIO H
MeToJaM TMO3HaHWUsS B Hayke. M3yueHHe XUMUU OPOUCXOAUT C MPUBICYEHUEM
3HAHWA W3 paHee HM3yYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKaroImuid MUP»,
«buonorus. 5—7 kinacce» u «Puszuka. 7/ Kiacey.

[Ipy wW3yYeHWHM XUMHHM TPOUCXOAUT (GOpMUpPOBAHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPBI.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX TOT0KEHUH,
JOCTYTMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWSA TMPU HW3YYCHHH BEIIECTB W
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITeNPHOCTH, OCBOCHHM TPaBUI OE€30MacHOrO OOpalieHHsl C BEIECTBAMH B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (dopMHpOBaHHE WHTEIJIEKTYalbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEHICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HampaBICHHOCTh OOYy4YeHHMS Ha CHCTEMaTHYeCKOe MPHUOOIICHHE
O0yJaloUIMXcss K CaMOCTOSITENIbHOM MO3HABaTENbHOW JESITETbHOCTH, HAYYHBIM
METOoZlaM TIO3HAaHUA, (POPMHUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XHMHWH;

— o0ecreyeHue yCIOBHi, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YHAIOITUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHUSA, KIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIIETCHIIHIA), UMEIONINX YHHBEPCATbHOE 3HAYCHUE ISt
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (QopmupoBanne oOmeld QYHKIMOHAIBHOW ¢ E€CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIECHUBATH SIBJICHUS
OKpPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPU H3YyUYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM JIEATETLHOCTH,

— (¢dopmupoBaHue y OOy4YaOIIMXCA TyMaHUCTHYECKUX  OTHOIICHHIA,
NOHUMAHHS [EHHOCTH XHUMHUYECKUX 3HAHWM HJi1 BBIPAOOTKH JKOJOTHYECKHU
1IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM NEATETBHOCTH B IEJNAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BHUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo¢uiIsl U HANpaBiICHHOCTH JaJbHEUIIETO
o0yJeHHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBiseT 136 gacos: B § kimacce — 68 gacos (2
gaca B HeJlelo), B 9 kinacce — 68 yacoB (2 Jaca B HEJENIO).



COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4YEJIOBEKA. XHUMUSI B CUCTEME HayK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTe 0 MeTogax MoO3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHUE.

Xumuueckass (opmyrna. BaleHTHOCTP aTOMOB XUMHYECKHUX OSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTEeNbHAST MOJIEKYJIsSIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemectBa. Monb. MosigpHasi macca. B3auMocBsi3bp KOJIMYECTBA,
Macchl W 4YHCIAa CTPYKTYPHBIX €IWHHUI[ BemiectBa. Pacu€tel mo Qopmynam
XUMHUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHs MacChl BelIecTB. XuUMUYeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHUS, PAa3I0KEHHUs, 3aMelIeHs, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYE€HHUE U OMHMCAHHE
bU3MYECKUX CBOMCTB O00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XMMHUUYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KUCJIOTOM) SIBJICHUM, HAOJIOICHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pasyioKEeHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoAEHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB Pa3ACCHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, MPOBEJCHUE OUYUCTKH MOBAPEHHOU
comv, HaOJIOJEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MACChl, CO3JAaHUE MOJEIEH MOJEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucinopona. CrocoOsl



MOJIyYeHUs KHUCIOpoJa B J1la0opaTopud U MPOMBINUICEHHOCTH. KpyroBopoT
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAU(UKAILIKS KUCTOPOa.

TeroBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWICHUE TapHUKOBOro A PekTa, pa3pyieHue 030HOBOTO CJIOS.

Bogopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npupojsie, Gunyeckue MW XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nonyyeHus. Kuciorsl u comnu.

Monsipabiii  00bEM  Ta30B. Pacy€Thl 1O XUMHUYECKUM  YpPaBHEHHUSIM.

dusnyeckue cBOKMCTBa BoAbl. Boaa kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPhL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpOB B mpuposie U B KHU3HMU 4enoBeka. KpyroBopoT Bojabl B PUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranmdeckux coenuHeHuit. Oxcunbl. Kiaccuduxanus
OKCHUJIOB:  cosieoOpasyroinue  (OCHOBHBIE, KHUCIOTHBIE, aMQpOTEpHBIE) U
HeconeoOpasyromue. Homenknatypa oxcuaoB. Dusnyueckue © XUMHUYECKHUE
CBOMCTBa OKCUJIOB. [TonyueHnue okcuaoB.

OcHoBanusi. Knaccudukanus ocHOBaHHMM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHuil. PU3HUECKHE U XHMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctn mertayuioB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiatypa cosneil. @u3nyeckue U XMMHUUYECKUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXIY KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HabI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C o0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJydeHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YUYCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEpUAIOB), HAOMIOAeHNE 00pa3loB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTpueMm M KanblueM) (BO3MOXKHO HMCIOJIb30BAaHUE BUACOMATEPHUAJIOB),



UCClieIOBaHUE O00pa3lOB HEOPraHMYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKU MHAMKATOPOB B PACTBOpPAx KUCIOT U IIENIOYEH,
u3ydeHue B3amMmojelcTBus okcuaa Mmeau (1) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C MeETAJUIaMH, pPEakUud HEUTpajlu3allM, IOJYYCHUE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METaJUla APYTMM M3 PACTBOpaA COJIM, PEUICHUE
AKCIIEPUMEHTAJBHBIX 3a/1a4d 1o Teme «BaxHeillue Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
ieMenToB JI. WU. MengeneeBa. CtpoeHue aToMoB. XHMMHYECKAsi CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKH KiIacCU(DHUKAIMM XUMHUUYECKUX dJeMeHTOB. [loHsiTne o
IPYIINax CXOJHBIX DJEMEHTOB (IIETOYHBIE M MIEJTOYHO3EMEIbHbIE METaJUIbl,
rajioreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00Pa3yIOT aM(pOTEPHBIC OKCHIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX JIEMEHTOB /l.
N.  MenneneeBa.  KoporkonepuonHas W JJIMHHONEPUOJHAs dbopmbl
[Tepunognueckoit cucreMbl xumuueckux syeMeHToB . M. Menaeneesa. Ilepuoabl
u rpynmbl. OU3NYECKUi CMBICT TMOPAAKOBOTO HOMEpa, HOMEPOB NEpuoAa H
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3oTonbl. DnekTponsl. CTpoeHUe
ANEKTPOHHBIX  000J0Yek aroMoB TepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero noyioxkeHuto B Ilepuoanueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U MEPUOAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoguyeckoit CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W npaktuku. J[. WM. MengeneeB — yd€HbI U
rpaXkJ1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (MmoJsipHas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporecchl okuciaeHus: U BoccTaHoBlIeHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJI0YEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3eM MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOIb30BaHME KaK OOIIUX €CTeCTBEHHO--HAYyUHBIX
MOHATUM, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUYHbIE TIOHSATUSI: HAYYHBIM (PaKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHaJUu3, CHHTE3, KilacCuUKalus, MEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, IBIICHUE.

®usuka: Marepus, aToMm, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, IJEKTPUUYECKUI 3apsijl, BEIIECTBO, TENO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, a3, (pu3nueckue BETUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpasbl, TOpPHbIE MOPOBI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. [lepuoauueckasl CHCTEMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB IMEPBBIX TPEX TMEPUOAOB, Kaius, KaldblUuid U UX
COEMHEHUI B COOTBETCTBHUM C TIOJIOKEHHEM »7ieMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMHUYECKOW CBSI3H. THIBI KPUCTAINIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3JIWYHbIM KjaccaM HEOPraHMYeCKUX
COEIMHEHUI, T€HETUYECKas CBSI3b HEOPTaHNMYECKUX BEUIECTB.

Knaccudukaims XuMUYeCKUX peakiui 1Mo pa3IuvyHbIM NMPU3HAKaM (IO YUCTY
M COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEHIECTB, MO TEIUIOBOMY 3¢ dexTy, mo
M3MEHEHUIO CTETICHEH OKUCIECHHSI XMMHYECKHUX 3JIEMEHTOB, IO OOPATHUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U 3HAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyecko peakuuu. llonstue o0 oOpaTuUMbIX U
HEOOpaTUMBIX XMMHUYECKHX peakiusix. [[oHSITHE 0 TOMOTEHHBIX M TeTEPOTeHHBIX
peakuusx. llonstue o karamuse. [IoHsTne 0 xumnueckoM paBHoBecun. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKIUU U IIOJOKEHUE XUMHUUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUA C HCHOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCONUALIANA. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AucCOLMAlUM BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xumuyeckoi cBsizu. CreneHs aucconuanuu. CuiabHbIe U C1adble SJEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBusi MPOTEKaHUS peakiuii HOHHOTO OOMEHa,
IOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHUs peakiui. CBONCTBAa KHUCIOT,
OCHOBaHMA M cCOJeld B CBET€ MPEACTABIEHUH 00  DIEKTPOIUTUYECKOU
nucconanuu. KauecTBeHHbIE peakiuy Ha HOHbI. [loHsITHE O THIpOIN3€E CONEei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJEJISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX
BEI[ECTB — METAIOB M HEMeTauioB (Tpadura W anMasa), CI0KHBIX BEIIECTB
(x;mopua HaTpUsl), HCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHUUYECKON peakinu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIICKTPONPOBOTHOCTHU
pacTBOpOB BENIECTB, IMpollecca AUCCOLMAIMUA KHUCJIOT, WIEI04Yed U cojeu
(BO3MOXKHO  WCIOJIb30BAaHHE BHUJEO MATEpHUAJIOB), IMPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHUsS  peakluii  HMOHHOro  OOMEHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKIU
(ropeHue, peakiuu pasiIoKEeHHs, COCUHEHUs), PACIIO3HABAHUE HEOPTraHWYECKHUX
BEIIECTB C IIOMOINBI0 KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTa/ibl 1 HX COeTUHEHUS

OO6mast xapakTepucTuka rajsoreHoB. (OCOOCHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue U (puandyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTCHOB. XWMHMYECKHE CBOWCTBA Ha IpUMEpe  XJopa
(B3auMoOZEICTBUE C METaJUIaMH, HEMETajulaMH, UIeJI0o4aMu). XIIOPOBOJOPO/I.
CongHasi KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydyeHHUEe, NnpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4eJIOBeKa. BaxHeuliine XJIOpuUIbl U UX
HaXO0XJCHHUE B PUPOLE.

O6miast xapakrtepuctuka snmeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune M (Pu3MyYecKue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOa U Cephbl. AJUIOTPOITHBIE MOAU(MUKAIINN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (U3HUECKHE WU
XUMUuYeckre cBorcTBa. OKCHIBI Cephbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass xucnora, (U3MYECKHE © XHMHYECKHE CBOWCTBa (oOmume  Kak
MPEACTaBUTENs KJjacca KHUCIOT u crnenupuyeckne). XUMHUYECKUE PEaKIIuH,
JeXalme B OCHOBE MPOMBIIUICEHHOTO CMOCO0a MOMYyYEeHUS! CEPHOU KHUCIOTHI.
[Ipumenenune cepHoit KUCHOTHL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs PEaKIMs Ha



cynbdar-uoH. HaxoxnaeHnue ceppl U €€ COCIMHEHUN B mpupoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakrepucTtuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, pacHpOCTpaHEHHE B MPUPOJE,
dbuznUeckue U XuMUYecKre cBorcTBa. KpyroBopot azota B npupojae. AMMHUAK, €ro
dbu3nUecKue U XUMHUUYECKHE CBOMCTBA, MoJlydeHue U nmpuMenenue. Coiii aMMOHUS,
ux (pU3nyYecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToydeHue, (PU3NYeCKue U XUMHUYECKHUE
cBoiicTBa (0OIIME Kak MpEICTAaBUTENsl Kjacca KHUCIOT W creuuduueckue).
Hcnonw3oBaHne HUTPATOB U COJEH aMMOHHUS B KAa4eCTBE MMHEPAJIbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKalolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arpsA3HEHUE BO3ayXa, NOouBbl W BOA0EMOB). Docdop,
ajutorpornHbie Moaudukanuu docdhopa, GuU3MUECKUE U XUMUYECKHE CBOMCTBA.
Oxkcup dochopa (V) u bochopHuas kucnora, GU3ndecKre 1 XUMUIECKHE CBONCTBA,
nonyuenue. Mcnonb3oBanue hocharoB B kKauecTBE MUHEPAIBHBIX yI0OPEHUI.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIE
MoIU(UKALMK, PACHPOCTPAaHEHHE B TpHUpPoAE, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepojaa, ux
¢usznueckre W XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA J>KHUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHUE. DKOJOTHYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumore3a r00anbHOTO TMOTEIUICHUS KJIMMAarTa, MMapHUKOBBIHM
addekr. YronpHas KuciaoTa U €€ cor, uX (Pu3nuecKue U XMMHUECKUE CBOMCTRBA,
nojlyueHue W mnpuMeHeHne. KadecTBeHHas peakiuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJI, MIUIEPUH, YKCYCHAsl KUCJIO0TA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BELIECTBAX: XKUpaX, OelKax, yriieBoaax — U Ux
poiii B OKM3HM 4eloBeKa. MarepuaibHOE €JUHCTBO OPraHUYecKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOJyYCHUE W
npuMenenne. CoeauHeHUs KpemHHUsT B mnpupoje. OOmme mnpeacraBieHus 00
okcune kpemuus (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. Ba)kHeilline cTpouTesibHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpoOreMbl 0e30mMacHOr0 HMCHOJb30BaHUS
CTPOUTENIBHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjloreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, M3YYCHHUE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CEpHOM KUCIIOTHI, MPOBEICHUE KAaUeCTBEHHON peakIluu Ha CyJb(aT-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWME U HW3YYEHHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMs U (ocdaT-uoH M U3ydeHUEe MPU3HAKOB
WX TPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymwiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJIEHNE KaueCTBEHHBIX pEeakinil Ha KapOoHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIICHHUE C
OPOIYKIHUEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o teMe «BakHelIe HeMeTauIbl 1 UX COeIUHEHUS).

MeTausibl 1 MX COeTUHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckoin cucreme xumuueckux asnemMeHtoB J[. W
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHUH MeTaoB. OU3NYECKUe U XUMUYECKHUE CBOWMCTBA MeTaioB. O01mue
crocoObl MoNy4YyeHus MeTamioB. [IOHSATHE O KOPPO3HH METANIOB, OCHOBHBIE
crocoObl 3alIUThl UX OT Koppo3uu. CmiiaBbl (CTaib, YYryH, IIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIICHHOCTH.

[IlesouHble MeTaUIBI: MOJIOKEHUE B llepmoguueckon cucremMe XMMHUYECKHX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUabl U



TUAPOKCHABI HATpusd MW Kanus. [IpuMeHeHue mIeNOoYHBIX METauIloB MW  UX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAIBI MAarHUM M KaJdbIUM: IIOJOKECHHE B
Ilepuonnueckon cucrteMe xumudeckux sneMmeHToB 1. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxueilue coequHeHHs KaublUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHME aroma, HaxoxkieHHe B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJA U TUJIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHUbl, THIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux coctaB, CBOMCTBA U MOJyUEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIaBOB, HX (PU3HUECCKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUsl C BOJOM (BO3MOYKHO HCIIOJIB30BaHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJIE3a B KUCIOPOJIE
(BO3MOXHO  HCIIOJIb30BaHHWE  BUACOMATEpPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEaKLMi Ha MOHBI: MATHUS, KaJblLUsl, AJIFOMUHUS, LIMHKA, JKele3a
(I) u xenesa (I11), meau (II), HaOIrOMEHME U OMKCAHHE MTPOIIECCOB OKPAIIUBAHMUS
IUIJAaMEHW MOHAMHU HATpus, Kalusid M Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIICHNUE YKCIEPUMEHTAIBHBIX 3a1a4 110 TeMe «Baxxnenmue
METAJUIBI U UX COCIUHEHUSI.

XuMHSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuasnibl B ITOBCEIHEBHOM >KM3HM 4YeJIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XMMUYECKUX peakiui B ObIiTy. IlepBas momouis npu
XUMHUYECKHX OKOrax U OTPaBIICHUSX.

XUMHUYECKOE 3arps3HEeHHE OKpYKarouled cpenbl (mpenesibHas JOMycTUMast
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pelieHr 3K0I0THYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJb30BaHWE KakK OOMIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (akT, THIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJEIb, SBJICHHE, MapHUKOBBIN
a3 eKT, TeXHONOTHS, MaTEPUAIIBIL.

dusnka: Matepus, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DSJCKTPUYCCKUN 3apsij, TPOBOJIHHKH,
MOJIYTIPOBOJAHUKH, JTUANCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TeEJNO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITYECKAsT
pemérka, CIUiaBbl, (PU3MUYECKHE BEIWYUHBI, CIUHUIIEI M3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, nbIXxaHWe, OWocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE MOPOIbI,
MOJIC3HBIC NCKOITaeMbIe, TOTUIUBO, BOIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pE3YyJIbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHus JOCTUTAIOTCA B XO0Jie OOy4eHUS XMMHHM B E€JUHCTBE Yy4eOHOU Hu
BOCMUTATEIbHON AEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHUCKUMU
COLMOKYJIbTYPHbIMU M JyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMHM, MPUHITHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMHU TOBEJEHHUS W CIOCOOCTBYIOT IMpoIleccam
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COLIMAIA3AIUU O0YyYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAMd U
pacuIMpeHue OMbITa IESITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTPpHOTHYECKOTO BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
U HAy4yHOMY HACJEIWI0, TOHMMAHUS 3HAYEHUs XUMHYECKOM HAayKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW HH(pOpMaLMEH o
NEPEIOBbIX JOCTMIKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M TMpaBUJaX MEXIUNYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIeIOBATENbCKOM, TBOPYECKOM W JAPYrUX  BHUAAX
JESITENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATEIBHOCTH TpHU
BBITIOJTHEHUU y4YeOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHITIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW Yy4eOHOW NESITeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TOBEACHUWE U TMIOCTYIIKM CBOMX TOBAapHIIEH ¢ TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHHMS MTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABIEHUSI O BEUIECTBE M XMMHYECKOW PEAKLIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKM M COCTAaBIISIOLINE
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBA35X 4YEJIOBEKa C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIE HA IMOJY4YEHUE HOBBIX 3HAHUW 10
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HAONIOJAEMBIX MPOIIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATENbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOCKTHOM W  HUCCIIEIOBAaTEIhCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHSI OOYYCHHS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH J>KW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 >KW3HH, OCO3HAHHUE ITOCICACTBHA M
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJIs, HAPKOTUKOB, KYPECHHUS ),
HEOOXOAMMOCTH COOJIIOZICHUST TMpaBuil OE30MaCHOCTH Tpu  OOpallleHUuH C
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) TpyA0BOT0 BOCIUTAHMS:

MUHTEPEC K MPAKTHUYESCKOMY M3YUYEHHUI0 TPpodeccuii U Tpyaa pa3aIuvyHOro poja,
yBOXCHUEC K TPYAy W pe3ysibTaTaM TPYAOBOW IEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIM BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIODKCHHSI 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIemHON nMpodecCHOHANBHON ESITEIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 3K0JIOrM4€eCKOro BOCIIUTAHMS:

AKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUs, MOHUMAHUE IIEHHOCTU 3I0POBOrO U
Oe3omacHoro oOpasza JKW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHWE IIEHHOCTU COOIIOIEHUS
npaBmI 6€30MaCHOTO MOBEACHUS TIPU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 37JOPOBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOM, ISl IOBBILICHUS
YPOBHS  DKOJOTUYECKOW  KYJIbTYpPBHI, OCO3HAaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM W IMyTEH MX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMEeTHBIX pPE3YIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOopus,
MPUHIINAT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHWM W3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O TICIIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YUCOHbIC NEeUCTBUS (TTO3HABATEIBHEIE,
KOMMYHUKATHBHBIE, DPETYJIATHBHBIE), KOTOpbIE oOOecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYUIECTBICHHUIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbLHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHbIC
NPU3HAKK, YCTAHABIWBATH B3aMMOCBSI3b C JIPYTMMH TMOHSTHUSMH), UCIIOIH30BATh
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHU, BHIOMPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMM XMMHUYECKUX BEHIECTB U XUMHUYECKUX PEaKIIUi,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXIYy OOBEKTaMH HW3Yy4YeHUS,
CTPOUTH JIOTUUECKHUE paCCyXACHUS (MHAYKTUBHBIC, JEAyKTUBHBIC, TI0O aHAJIOTUH),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIUA,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ncciiefoBarebCcKHe JeiCTBYUA.

YMEHHE HCIIOJIb30BaTh IMOCTABIEHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKK€ B KAaueCTBE OCHOBBI s (DOPMUPOBAHHS THUIMOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

NpUOOPETeHHE ONBITa IO IUIAHWPOBAHUIO, OPTaHU3AIMU U TPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONIOJaTh 3a XOJOM IpoIlecca,
CaMOCTOSATETIFHO MPOTHO3UPOBATH €0 Pe3yNbTaT, (HOPMYIUPOBATH 000OIICHHS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATh W HWHTEPHPETUPOBATH HWH(HOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM MIpPEACTABICHUS, MMOTYyYAEMYIO U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JUTEpaTypa XUMHYECKOTO COJEpKaHUsl, CIPaBOYHbIE
mocoOusi, pecypcsl MHTepHETa), KPUTHYECKH OIEHWBATH MPOTHBOPECUYUBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPHUMEHSTh Pa3IMYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIbHYIO (OPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE MCIOJb30BaTh M AaHAIM3UpOBaTh B Ipoluecce Yy4yeOHOH U
UCCJIeI0BATEIBCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM MPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HA COCTOSHUE OKPY’KaloIIeW NpUupoHON
Cpelibl.

KommyHuKaTHBHBIE YHHBEPCcAJIbHbIE Y4eOHbIe 1eCTBUA:

YMEHHS 3aJlaBaTh BOINPOCHl (B XOJ€ Juanora W (MJau) AMCKYCCHH) IO
CylmecTBy  oOCyXJaemMod  TeMbl, (POPMYJIHPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIsATh  TOJYyYEHHbIE  pPE3yJdbTaThl  IMO3HABATEIILHOU
JESATENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeNaTh MpPe3eHTAIUI0
PE3YJITATOB BBIMOJHEHUS XMMUUYECKOI0 JKCIEpUMEHTa (J1abopaTOpHOTO OIBITA,
1a60paTOpPHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
NO3HABATENIbHOM W HCCIIEIOBATENIbCKOM  NIEATENIbBHOCTH  IPU  PEIICHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiui (00CyXJeHns, 0OMEH MHEHUSMH, «MO3TOBBIE MITYPMBbI», KOOPIWHALIUS
COBMECTHBIX JCHCTBHI, OIpEIEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHHBepPCAIbHbIE Y4eOHbIE AeCTBHSA:

YMEHUE CAMOCTOSITENILHO ONPEAENATh LEIU IEATEIbHOCTH, [UIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CTIOCOOBI PEIICHHS YYCOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTAaBIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JECUCTBUM NPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pe3ysbTaTa 3asBICHHOW eI, YMEHUE
MCII0JIB30BaTh ¥ aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B yCIOBUU 3a/IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



NeHcTBUM, crneuudpuueckue s TOpeaMeTHONM o0nactu  «XUMUs», BUIBI
NEATENIBHOCTA MO  TMOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIpETalNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHity oOydenus B 8 kiiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOJIHOPOJIHAS), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCu(puKalus peakiui: peaxiuu
COCIMHEHUSA, PEAKIMU pa3JI0KEHUS, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJIOTEPMUUYECKHUE PEAKIINH, TEII0BON AP (DEKT peakiunm,
SAPO aroMma, DJIEKTPOHHBIM CIIOW aToMa, aTOMHas OpOUTal b, paguyc
aToMa, XMMHYECKasl CBSI3b, MOJISIpHAs U HEMOJIApHAasi KOBaJEHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHWOH, PACTBOP, MAcCOBasl JOJIsl BEIIECTBA
(poI1eHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHITUH H
OPUMEHATH 3TH MOHITHUS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOPMYI
BEILECTB U YPAaBHEHNUI XUMHYECKUX PEAKIIUI;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTeNIeHb  OKHCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dopMynaMm, BHA XUMHYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPAaHEHHS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSs1, 3aKOHAa ABOTaipo;

e OIHKCHIBATH M XapakTepuzoBaTh TaOmuuHyo Qopmy Ilepuonnueckoit
CHCTEMBl XMMHMYECKHX DJJEMEHTOB: pa3iu4aTh TMOHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mmobouynas moarpynna (b-rpynma)y, maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHUTH OOO3HAUCHHUS, KOTOPHIE HUMEIOTCS B
tabmune «llepuogumyeckas cuctemMa XmMUYecKuX dnemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij siipa, oOLIee YUCIO 3IEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(UIIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE pPEAKUUU (IO YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIHU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM IMPOTEKAaHUS XHMMHUYECKUX [MpEeBpalleHUil B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIDHYIO U MOJSIPHYIO  MacChbl
BEUIECTB, MAacCCOBYIO JIOJI0O XMMHYECKOro »dJeMeHTa 1o ¢dopmyre
COEIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

IPUMEHSITh OCHOBHBIE OIEpAllMU MBICIIUTELHON EeITebHOCTH — aHalu3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KIaCCHU(PUKAINIO,
BBISIBJICHUE TMPUYMHHO--CICJACTBEHHBIX CBSI3€H — Il M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKUHH, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBUJiaM  IOJb30BaHUA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBWiaM OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKLIHUSIMU 1O BBIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJa), MPUTOTOBICHHUIO
pPacTBOPOB C OINPEAECIEHHON MAacCOBOM J0OJIEW PaCTBOPEHHOTO BEILIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIIOT C MOMOIIBI MHANKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XWMHUYECKHUX MOHSATUM: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyla, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIECHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasl PeaKIlus, XUMUIECKas CBSA3b, TEIIOBOU ekt
peakiuu, MOJib, MOJSIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTUYECKAs] IUCCOLMAIUS, PEaKIMH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajioTponus, aMm(pOTEepHOCTh, XUMHUYECKas CBsI3b (KOBaJCHTHAs, MOHHAs,
METaNINYEeCKasi), KpHUCTAJUIMYECKass pEeUETKa, KOPPO3Hs METaJlIOoB,
CIJIaBbl, CKOPOCTb XHUMHUYECKOW pEakluu, MNOPeAeabHO JIOMyCTUMas
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUYECKHX TMOHATHM U
IPUMEHSTH 3TH MOHSITHUS MIPU OMTMCAHUU BEUIECTB U UX MIPEBPAICHUN;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMys
BEIIIECTB M YPaBHEHUN XUMHUYECKUX PEAKIIH;

ONpPEAEsATh BAICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IUYHOrO COCTaBa, MPUHAIJIEHKHOCTh BEIIECTB K
OTPENICIEHHOMY KJIacCy COEAMHEHUN 1o ¢dopmyiaM, BHJ XUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps/]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKHUX COCIMHEHUM, TUIl KPUCTAJITUYECKON
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbici Ilepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIHCHhIBAaTh U XapaKTepH30BaTh
Tabiuunyto ¢opmy I[lepuoanueckoit CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
pasnuyarh TOHATUS «rjaBHasg mnoArpynna (A-Tpynma)y W «1moOouyHas
noarpymnmna (b-rpynma)», maneie u OOJbIIME MEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOpble HMEIOTCA B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHUS  aTOMOB  XMMHWYECKHX
ANIEMEHTOB (coCcTaB M 3apsia  sApa, oO0IIee YHCIO JJIEKTPOHOB U
pacripefieieHie WX TI0 DJICKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB AJIEMEHTOB M MX COEJUHEHUI B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE SJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy U COCTaBYy Y4YAaCTBYIOIIMX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3(h(EeKTy, M0 M3MEHEHHUIO CTENCHEW OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIMME W CHEHU(PUICCKHE XUMUYECKUE
CBOMCTBa NPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPXkAasi ONUCAHHE
npuMepaMyd MOJIEKYJISIDHBIX M HOHHBIX YPaBHEHHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUii;

COCTaBJSITb YPAaBHEHUS BJICKTPOJMTHUYECKONW JTUCCOLUMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONINX CYIIECTBOBAHUC
TCHETHYECKOU CBSI3U MEK/y BEIIECTBAMH Pa3IMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIMTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJICKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHS XUMUYECKUX TPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSX;

BBIYHCIISATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O W MOJSPHYKO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOrO 3JIeMEHTa 10 (opmyIie
COCIMHCHHUS, MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEAKIINU;

coOnogaTh  MpaBWiia  MOJIb30BAHUS ~ XMMHYECKOW  MOCynoH u
nabopaTopHbIM 000pYIOBaHMEM, a TakkKe TpaBuiIa OOpamieHus C
BEIICCTBAMH B COOTBETCTBUU C HWHCTPYKIMSAMH TI0 BBIMOJHCHUIO
7a00paTOPHBIX XMUMHUYECKUX OIBITOB TI0 MOJYyYECHUIO H COOMUPAHHIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yIJICKHUCIIOro Ta3a);

NPOBOAUTL  PEaKIMK, MOATBEP)KIAIONINE  KAayeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITYTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS U WOHBI M3YYEHHBIX METAJIOB, NMPHUCYTCTBYIOIINE B
BOJHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHCTEeMaTU3aIlul0, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3YyYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, W3MEPEHUE, MOJEIUPOBAHUE, SKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOoHHbIe (I (pPOBbHIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATUHSA
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6mmoreka [IOK
' peaKnuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelIeCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopon.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHMSIX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xummndeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexka [JOK
XUMHUYECKUX d1emMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Memnnene-esa. CTpoeHue atoma
XuMu4decKas CBS3b.

3.2 OKHUCIUTETBEHO- 9 Bubnuorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNHN
bu6mmoreka [IOK
Hroro no pasery 16 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 2 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoumyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLINAIIUSL. 8 1 1 bu6mmorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpPaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 1 bubmuorexka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' DYTHERL 2P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u ux 7 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepuCTUKa XUMHUYECKUX
24 BHCHI\-;GHTOE IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHTIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



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

Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 4 bubnmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro no pazneny 4
PesepBHOC BpeMs 2 bubmorera [JOK
pp p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BellecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAX ITO3HAHUS B XUMHH 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOpailieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubnuorexa [JOK
pa3aeiieHus: cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
8 N PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPEHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICIyIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U CI0XKHBIE BEMIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIJIIPHOE yUEHUE 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BanentHoc
HIMIE A popiyn HSHTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHMYECKHX DJIIEMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTtHocuTenbHAast MOJIEKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XMUMHUYECKOT0 bubmmoreka [IOK
3JIEMEHTA B COCTMHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dOusznvecKnue 1 XUMHUISCKUE SBICHUSI. bu6mmoreka [IOK
XHUMHUUECcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBHs MPOTEKAHUS bubnnorexa [JOK
XUMHUUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILECTBA 10 YPAaBHEHUSIM XUMUYCCKHUX bubmmorexa [JOK
H . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMU4IecKux peakiuit
18 (coenuHeHws, pa3aoKeHHUs bubmotera [JOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne u bubmmorexa [JOK
H AHCT. H;I https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHU I
20 KonTponpHas padora Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKLIA) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
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npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOMCTBA

bu6mmoreka [IOK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIHA, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcuaax
CrocoOblI MOYYCHHUS KUCI0PoJa B
23 1a00paTopuu Zq 1} OMmmneHI:IOIclm bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peakIuu, MOHSITHE O bubmmoreka [IOK
TEPMOXHUMHYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCSCKUX PEAKITHIX
TormmBo (HedTh, yroiab U METaH).
25 3ar ﬂsHeéHeqlios yra CrocoObI iro Bubmmorexa LIOK
p A%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padota Ne 3 mo Teme
26 «[Tony4yeHne U coOMpaHue KUCIopoaa bubmmorexa [TOK
e . P poAa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
BeniecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuoreka [JOK
29 I1
OIPITHE O KHCTIOTAX H cOJLIX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «[Tonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00b€Ma, KOIHYECTBA
33 BEII[ECTBA ra3a II0 €ro U3BECTHOM bubmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHH Ta30B
35 du3nvecKkrue U XMMUYECKHEe CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [Tonsitue 06 bubnmuorexa [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHnbie
37 ¥ HEHACBIIIEHHBIE PacTBOPLL. MaccoBast bubmorexa [TOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[Ipaktrueckas padota Ne 5 mo teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Je https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora No2 o teme bubnnorexa [JOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMu4deckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIX U aM(OTEPHBIX bubmiorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#usI: cOCTaB, KIaccuuKaims, bubnmnoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosnydyenne u XUMUYECKHUE CBOKMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctas, Kitaccupukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnoco((SI)II) HI([m )GHI/ISI XI/IMI/I‘{ZEKI/IG bubmiorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIicTBa
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsI3b MEXKy KilacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHIE U CUCTEMATU3ALUS 3HAHUI
B 1 https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmiorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKUX 2I1eMEHTOB. IloHsTHE O bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AIEMEHTOB
Ilepnoanueckuil 3aK0H U
52 HepnoﬂnquKas[ CHUCTEMA XUMHYECKUX bubmotera [JOK
PO https://m.edsoo.ru/00ada52c
anemenToB /. 1. MenneneeBa
Bubmmoreka IIOK
53 Ilepuropl, rpynmnsl, HOArPYIIIbI i

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. 3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
55 aToOMOB 3J1IeMeHTOB [lepuoanueckoii bubnmorexa LOK
https://m.edsoo.ru/00ada6hbc
cucremsl [. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 2JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnnorexa [JOK
[Tepnoaunueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BuUTHS Hayku U ipakTtuku. /1. . bubnuorexa [JOK
MenneneeB — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuorexa [JOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> Hontast xuMirieckas cesish https://m.edsoo.ru/00adac34
60 KoBanenTnas nonsipHast Xumuyeckas bubmuorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHas XuMudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
62 (CTeneH okCIeHiLs https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubnmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucauTen U BOCCTAaHOBUTEIU bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTtponeHas padota Ne4 o teme bubnuorexa [IOK
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«Ctpoenne atoMa. XuMUYECKasl CBS3bY

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

66 [IpomexyrouHas aTTectanus 3a Kype 8 1 bubnuorexa [JOK
kiacca. KontponbHas pabora https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
cucTeMaru3anus 3HaHU1 https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011IEHNE U 1 bubnnorexa [JOK
cHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoiabubie | IlpakTHyeckue o op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoandeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMHUUYECKUX 31eMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKUX FJIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMuueckoil CBSA3HU U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel mo teme

5 «[ToBTOpEHUE U YriyOJICHHE 3SHAHHIMA 1 1
OCHOBHBIX pa3J/ieioB Kypca 8 Kiacca

5 Knaccudukanus XuMu4ecKkux 1 bubnunoreka [JOK
peaKIii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

7 eakiuu. [ToHsSTHE O TOMOTE€HHBIX U 1 Bubmorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEeaKIIMIX
[ToHATHE O XUMUYECKOM PaBHOBECHUHU.

P bu6mmoreka [JOK

8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOU PCaKIUU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O PAaBHOBCCHUSA

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKON
10 Hcfo na I/II/IpCI/IJII)HBIC U cia0ble bubnmorexa [TOK
o AT, https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHble ypaBHEHUS peaKIIUNA bubnmorexa LOK
My peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUH bubmmorexa [TOK
pv https://m.edso00.ru/00add5d8
00 PIEKTPOJIUTHYECKON TUCCOITUAITNN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHNHA 00 bubmmorexa LOK
pelt . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOMAITIH
14 TTousarue o ruaposm3se cojiei bubmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHs bubnuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuueckast padota Ne 1.
16 «Pemenue 2KCrIepuUMEHTATBHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3aa4uy
KounTtponsnas padora No2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOLAALNA Bubmiorexa IIOK
p A AT https://m.edso0.ru/00addecO
XUMUYECKUE PEaKIIMU B paCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TaJIOT€HOB.
18 XI/III-\]/I-II/ILIGCIfI/Ie CBlz)ﬁCTBa Ha IpuMepe bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. CoisiHast KUCIOTA, bubnuorexa [IOK
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XUMUYECKHE CBOMCTBA, MOJyYEHHUE,

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

MIPUMECHCHHE
[IpakTnueckas padora Ne 2 o teme
20 «[lomyuenne consTHON KHUCIOTHI bubmmoreia LIOK
P ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBONCTB»
Berarcnenust o ypaBHEHUSIM
21 XUMHYECKUX peazlll)nﬁ, €CJIA OINH U3 bubmmorexa [TOK
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6mrast xapakTepUCTUKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ANnoTpornHble MOJU(PUKAIIUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6mmoreka [IOK
B IIpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0poJ, CTPOCHHE, bubnuorexa [JOK
(bu3UYeCKre U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 (u3HYECKHEe M XUMUYECKHE CBOMCTRA, bubmmorexa [JOK
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKlnu, JekKaIINe B
OCHOBE MPOMBIILIIEHHOTO criocoba
26 MOJYYEHUSI CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KAIOILEN CPebl COCTMHEHUSAMU
cepbl
97 Brruncienue maccoBoil J0JIM BEIXOAa bu6mmoreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a
28 OOm1ast XxapaKTepUCTHUKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpupoJe, Gpu3ndecKkue u
XUMUYECKUE CBOUCTBA

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

AmMHEaK, ero pu3nvecKkue u

bu6mmoreka [IOK

29 XUMHYECKUE CBOMCTBA, IIOJIyYCHHUE U
v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKa, U3ydeHUe ero bubmorexa HOK
o > 1Y https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, eé pusndeckue u bubnmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHWUS B Ka4€CTBE MHHEPATIHHBIX

32 oOpenuil. Xummuueckoe Bubnmorexa LIOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH Cpe/Ib
COCIIMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 Cpocgo pHa;I anng)Ta (b(i)I/II)BI/I(quKI/Ie u bubmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyICHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MHUHEPAIbHBIX yI0OPEHHIA. bubnunoreka [JOK
3arpsi3HEeHUE NPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu Ez[e (li)nsnieCKl:Ie Y XUMHYECKHE bubmmorexa [JOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorudeckue npooIemsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VYroapHas KucioTa U €€ Cou brbmmorexa LOK
https://m.edso0.ru/00ae006¢
[Ipaktuyeckas pabora Ne 4 o reme

38 "[loydeHue yriaekucioro rasa. bubnnorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHNYECKUX BEIECTBAX KAK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIIIepo/ia
40 Kpemunii u ero coequHeHust bubmmorexa [TOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue

41 SKCIIEPUMEHTAIBHBIX 3a/a4 MO TEME bubnuorexa [JOK
«BaxxHeinmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueiiie HeMeTalIbl M UX
https://m.edso0o.ru/00ae0el8
COCJTUHECHUS»
OO6mras XapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLJIOB.

43 Metannuueckas CBSI3b U bubmuoreka [JOK
MeTalIM4ecKasi KpUCTAJNINYEeCKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuoreka [JOK

44 DNEeKTPOXUMHUYECKUH Psif

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo0.ru/00ael1156
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OOm1re cnocoObl MOTyYeHUs
metauioB. CiuiaBel. BerauciieHus mo

bu6mmoreka [IOK

45 YPABHCHIVIN XHUMITICCIX Peaitiit, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COICPIKHT
MIPUMECH
46 [TonsaTue o KOppo3uUn METAJIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
bubmmoreka [IOK
41 [enotrie MeTaib! https://m.edso0.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCHUIBI HATPUS U bubnuorexa [JOK
Kajust https://m.edso0.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnnorexa [JOK
KaJIbIIMA U Maraum https://m.edso0.ru/00ae15e8
50 Baxueiiime coenuHeHNs KaabIIAA bubmorexa [TOK
https://m.edsoo.ru/00ae15e8
51 O06o01menre U cucTeMaTru3arus
3HaAHUH
59 JKEcTroCTh BOABI M CIIOCOOBI €& bubmuorexka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
N N bubmuoreka [JOK
53 "YKEcTKkoCcTh BOIABI U METOIBI €6
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 JNp—— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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Oxcupl, TUAPOKCHUJIBI M COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o00mIeHne U cuCcTeMaTH3aIs
3HAHHI
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnuorexa [JOK
«BaxuHenmme MeTajlibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Berarcnenus o ypaBHEHUSIM
XMUMHUYECKUX PeaKlUid, eCIi OJUH U3
60 peareHToB JaH B U30BITKE WU bubnnorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM J0JIH BBIXOJa MPOIYKTa
peaxkuuu
61 O00011eHNE U CUCTEMATU3ALMS
3HaHUH
KontponbHas padota Ne4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COEJIMHEHUS
63 Bemiectsa u marepuaisl B bubnnorexa [JOK
HOBCEIHEBHOM KU3HU YeIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HEHUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 IIpomexyTrouHas aTTecTanus 3a Kypc bubnuoreka [IOK
9 knacca. KonrposibHas padora https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O0o0meHue u bubnuorexa [IOK
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CUCTEMAaTU3alus 3HaHUU

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

68 PesepBHblit ypok. O600111€HNE U

cUucCTeEMaTHU3anus 3HaAaHUU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

o Xumus: 8-i kiacc: yue6Huk/8 knace / I'abpuensa O.C., Octpoymon WN.T'.,
CnagkoB C.A., Akuuonepnoe oouiectBo «M3narensctBo «lIpocBenienue
o Xumus: 9-i knacc: yue6uuk/9 xnacc / I'abpuensa O.C., Octpoymon N.T.,

CnagkxoB C.A., Akuuonepnoe o0uiectBo «M3narensctBo «lIpocBenienue

METOANYECKHUE MATEPUAJIBI IS YYUTEJIA, IN®POBBIE

OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

e http://www.chemnet.ru I"azeta «Xumus» 1 caiit 1 yautens «5 uay Ha
YPOK XUMHK»

e http://him.1september.ru Equnas komnexuust LIOP: [IpenMeTHas KOIIEKIUsI
«XuMus»

e http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIC
skcriepuMenThl: xumusi. Komneknus Poccuiickoro o0mieo0pa3oBaTeabsHOTO
nopTasa

o http://experiment.edu.ru AJIXMMUK: caiit JI.IO. AnmkOepoBoit

o http://www alhimik.ru Bcepoccuiickas oiumImaia MKOJILHIUKOB 110 XUMUHU

e http://chem.rusolymp.ru Opranudeckasi XuMusi: JJIEKTPOHHBIN YICOHUK JISI

CpEIHEN IIIKOJIbI


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JICKTPOHHBIN
y4eOHHK

http://www hemi.nsu.ru OTKpbITBII KOJLIEIK: XUMUS
http://www.chemistry.ru JJluctaniimonHast OJUMITHAIA 110 XUMUU:
TEJIEKOMMYHHKAIMOHHBIM 00pa30BaTeIbHbINA MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry JlucraHinoHHbIe
OBPUCTHYCCKUE OJMMITHAIBI 10 XUMUH

http://www eidos.ru/olymp/chemistry 3anumMarenbHas XUMHsI
http://home.uic.tula.ru/~zanchem 13 omnbita paboThI yUUTEIST XUMUH: CANT
H.IO. CpicmanoBoOM

http://sysmanova.narod.ru Kabusner xumun: caidt JI.B. PaxmanoBoi
http://www 104.webstolica.ru Knaccudukanms XuMAYECKUX PEaKIUit
http://classchem.narod.ru KouTpen — Xumus 11st Bcex: yueOHO-
UH()OPMAIIMOHHBIA CaNT

http://kontren.narod.ru Marepuaisi kKadeapbl GU3NIECKON U KOJIIOUTHOM
xumuu FOxHOTO (heepasbHOr0 YHUBEPCUTETA

http://lwww.physchem.chimfak.rsu.ru Meroauka o0ydeHus] XUMUH: CAaHT

kadenpsr xumun HI'TTY

http://mctnspu.narod.ru Metoaudeckoe 00beIMHEHUE YIUTEIICH XUMHUN

Cesepo-BocTouHnoro okpyra ropoga MocKkBbl

http://bolotovdv.narod.ru HanomeTp: HAHOTEXHOJIOTHUECKOE COOOIIECTBO


http://www.chemistry.ssu.samara.ru/
http://www/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www/
http://home.uic.tula.ru/~zanchem
http://sysmanova.narod.ru/
http://www/
http://classchem.narod.ru/
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://mctnspu.narod.ru/
http://bolotovdv.narod.ru/

http://www. nanometer.ru OHTaliH-ClIPaBOYHUK XUMUYECKUX IIEMEHTOB

WebElements

http://webelements.narod.ru [Tonynspaas OHOIMOTEKA XUMHYECKUX

DIIEMEHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIe U cripaBoYHBIC MaTEPHAIIBI
0 XUMUHU

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumun
http://chemworld.narod.ru Caiit «BupTyajibHasi XUMHUYECKAs IIKOJIA»
http://maratakm.narod.ru Caiit «Mup Xumu»

http://chemistry. narod.ru XuMuK.py: caiit o xumun
http://www.xumuk.ru Xumuueckast crpannuka SIpocinasckoro Llenrpa
TEJICKOMMYHHUKAIUH 1 UH()OPMAIIMOHHBIX CUCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii moprai
ChemPort.Ru

http://www.chemport.ru Xumuueckuii cepeep HimHelp.ru: yaeGubIe 1
CIPaBOYHBIC MaTCPUAITBI

http://www himhelp.ru Xumus: Matepuans! «Bukuneaun» — cBoOOIHOM
SHIUKJIOTICTHA

http://www .hij.ruXumo3a: cooOmiecTBo yunteneit xumuu Ha moptane «Cetb
TBOPYECKUX YUUTEIECH

http://www chem.asu.ru/abitur DnexTponHas OHOIHOTEKA IO XUMUH H

TCXHHKC


http://www/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://chemistry/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www/
http://www/

http://rushim.ru/books/books.htm DnexTponnas 6ubaHOTEKA yUEOHBIX
MaTepHaJioB 1o xuMuu Ha noptaie Chemnet
http://www.school2.kubannet.ru Sumuknonenus «[Ipupona Hayku»: Xumus

http://elementy.ru/chemistry


http://rushim.ru/books/books.htm
http://www.school2.kubannet.ru/
http://elementy.ru/chemistry
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