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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XuUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
0o0pa3zoBaTeIbHOM MTPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBe (enepanbHO pabouell MporpamMmmsl
BOCITUTAHMS U C YUETOM KOHIEIMIIUU MPENoaaBaHus yueOHOro nmpeaMeTa « XuMusi»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIOUIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe IpEAMETHOE COJIepKaHue,
NpeayCMaTPUBAET pACOpPEACICHUE €ro Mo KilaccaM W CTPYKTYPUPOBAHHUE I10
pazgenaM M TeMaM MpOrpaMMbl IO XUMHH, OINPEACISIET KOJWYECTBEHHBIE H
KaueCTBEHHbIE XapaKkTEePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJICIOBATENIPHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluxcs, ONpeAessiIeT BO3MOXKHOCTU MpeaMera s
peanuzainuu TpeOOBaHM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHusl, a Takke TpeOOBaHUHN K
pesynbrataMm oOy4YeHHs] XUMUU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOT 0 co/iepKaHusl.

3HaHME XHMHUH CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHUd O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUPYEMblE XUMHUEH MPEICTABICHUS O B3aMMOIPEBPAIICHHIX
SHEPIrUd M 00 SBOJIIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEIICHHs TI00aTbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH NI CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CaMOCTOSITENIBHOW Y4eOHOW  JIEeSITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKU3HM, TaK M B MPO(HEeCCUOHATBHON EATeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJIO0CTHOTO B3TJIsA/1a HA €UHCTBO MPUPOJIbI U YETIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yJarOIINXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBieHUS B OOYYEHHHM XUMHUU OOECHEUMBAIOTCS CHEUU(UKOM
Coliep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)kK€eHWEM 0a30BOM HAYKH XMMHUHM Ha ONPENeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHHsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUIUMUCS CHCTEMBbI TEPBOHAYATIBHBIX TMOHATHN XUMHU, OCHOB
HEOPraHUYEeCKOM XUMHUHM U HEKOTOPHIX OTACJBHBIX 3HAYUMBIX TIOHSATHM
OpraHUYeCKOM XUMHHU.

CrpykTypa coaepkaHusl MPOTpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzydeHuto. CopepikaHue CKIIaJbIBAETCS U3 CHCTEMBbI
MOHSTUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBI OHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— ATOMHO--MOJIEKYJIIPHOTO YUEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XHUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pACCMATPUBAIOTCS HAa OCHOBE SMIUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBINONHAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHUH  CIIOCOOCTBYET  (POPMHPOBAHHIO
IIPEACTABIECHUS O XUMUYECKON COCTaBIISIONIEN HAYYHOU KapTUHBI MUPA B JIOTUKE
€€ CHUCTeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MEeToJaM MO3HaHUS B Hayke. M3ydeHue XUMHUM NPOUCXOIUT C MPHUBICUYEHHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaloumi MHpy,
«buomnorus. 5—7 knacce» u «duznka. 7 Kiacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JAaCTM COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJBTYPBL.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (HOPMHUPOBAHUM CUCTEMBI XUMHUUYECKHX
3HAaHUN — BaKHEUIUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECCKUX IOJIOKCHUH,
JOCTYMHBIX OOOONIEHUH MHPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKka HayKH, B



NpUOOLIEHUM K HAay4YHbIM METOJaM T[O3HaHUS TP M3YyYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B HOPMHUPOBAHUN W PA3BUTHH MO3HABATEIBHBIX YMEHUH U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEI0BATEIbCKON
NeATENbHOCTH, OCBOEHUU MpaBWi O€30MacHOro oOpalieHus ¢ BELIeCTBaMHU B
IIOBCETHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUHM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauUEHUE MPUOOPENIU TaKHe LU, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITENIbHOM MO3HABATEIBHON JESATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIMIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieyeHue yCcloBUM, CIOCOOCTBYIOIINX MPHUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM NEATETbHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIETEHIMI), UMEIOUIMX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JI€ATEILHOCTH;

— (¢opMmupoBaHue oOmel (QYHKIMOHAIBHOW U €CTECTBEHHO-HAayYHOI
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBIACHATh M OLICHUBATH SIBJICHMUS
OKpY’KaloIllero MHUpa, WUCIOJIb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHUH
XUMUH, TPUMEHATh HMX HIpPHU pPEIIeHUH NpoOJieM B IOBCEJHEBHOM MKU3HU U
TPYAOBOH €ATEIBHOCTH;

— (QopmupoBaHue y OO0y4arOImMXCS T'yMaHUCTUYECKUX OTHOLICHHIH,
NOHMMAHUSl LEHHOCTM XHMMYECKUX 3HAHUM i1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUSI B OBITY W TPYIOBOW JAEITEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIeH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIUTAHMIO Ha OCHOBE YCBOGHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQWMIS M HANPaBICHHOCTH AalIbHEHIIETo
00yJeHHUSI.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3yYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaiseT 136 gacos: B 8 kinacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU 4elIOBEKA. XMMUSA B CHUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATpPETaTHOE COCTOSHHE
BemecTB. [loHsTHE O MeToMaX MO3HAHUA B XUMHUU. YHCThIE BEIIECTBA U CMECH.
Crnoco0sI pa3zjeneHus cMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OTHoOcuTeNnbHAs MOJICKYJISIpHAas Macca. MaccoBas 10711 XUMUYECKOTO AJIEMEHTa B
COCTMHEHUHU.

KonnuecTBo BemniectBa. Mosib. MonsipHas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHCHHM.

dusnyecKkue U XUMUYECKHUE SBIICHUS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHS MacChl BEIIECTB. XUMHUUeckue ypaBHeHUs. Kiaccuduxaius
XUMHYECKUX PEaKINi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B JabOpaTOpuu M
npuéMamMu oOpalieHus: ¢ J1abopaTOpHbIM 000PYIOBAaHUEM, U3YyUYEHUE U OMMCAHUE
¢u3nuecknux CBOMCTB 0Opa3llOB HEOPraHWYECKUX BEIIECTB, HaOIOIEeHHE
¢usznuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pPacTHUpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUsl BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKAIHBAHHE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa C KUCIIOTOM) SIBJICHUH, HAOII0IeHUE U
ONMMCaHUE MPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHIAOM Oapwusi, pa3ioKeHHUE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoieiicTBuE xene3a ¢ pactBopoM coiu meau (10),
U3YYCHHE CTOCOOOB pa3lieNieHusi CMECeil: ¢ MOMOIIbI0 MarHuTa, (puIbTpoBaHUE,
BhIMIApUBAHUE, TUCTUIULIMS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  PEe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHHMS MAacCChl, CO3JaHUE MOJENIeH MOJIEKY
(LIapOCTEPIKHEBBIX ).

Ba:xHelilye npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3jaeMEHT U MpOCToe
BemiecTBO. HaxokneHue kuciopoma B mpupone, (GU3HUECKHe W XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrnocoObl



MOJIy4YeHHUsT KUCIOpoJa B Ja0OpaTopud U NPOMBINUIEHHOCTH. Kpyrosopot
KHciopoaa B mpupoje. O30H — amioTponHasi MoAu(pUKAIUs KUCIOPOoaa.

TermoBoll >PQGEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3JlyXa, YCUJIEHHE MapHUKOBOIro 3¢ (deKTa, pa3pyiieHre 030HOBOTO CIIOS.

Bopopon — nsmemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, Gu3MYecKue ¢ XUMUYECKHUE CBOWCTBa, TMPUMEHEHHE, CIIOCOOBI
nosryyenus. Kuciaorsl u conu.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbL. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponb pacTBOpoOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BoJbl B PUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neoprannmueckux coenuHenunit. Oxcupasl. Kiaccudukaius
OKCHJOB:  coyieoOpasytonie  (OCHOBHBIE,  KHUCJIOTHbIE, aM@oTepHbie) W
HeconeoOpasywmue. HomeHknatypa okKcujoB. Du3MYECKHUE U XUMHUYECKHUE
cBoiicTBa OKCU0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W  HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XWMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydenrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinot. Ousnueckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetawuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknatypa comneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuil IKcnepumenm:

KA4YECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOKMCTB KHCIOPOJa, HAOIIOJCHUE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIOBHS BO3HHUKHOBEHUS U
MpeKpalieHuss TopeHus (Mo)kapa), O3HAKOMJIEHHE C o0O0pas3llaMud OKCHIO0B H
OMMHMCAHWE WX CBOWCTB, IOJY4YEHHUE, COOMpaHHE, paClO3HABAHWE W H3YYCHHE
CBOMCTB BOAOpoOJia (TopeHue), B3aumojaeicTBue Boaoposa ¢ okcuaoMm menu (II)
(BO3MOKHO HCTIOJIb30BAHKE BHJICOMATEPHAIOB), HaOIIOIeHHEe 00pa3IoB BEIIECCTB
KOJIMYECTBOM | MOJb, HCCIEN0BaHUE OCOOCHHOCTEM pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJIAMU
(HaTpueM U KaibliieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BUIACOMATEPHUAJIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJllaMH, PEaKkUuid HEUTpaJu3aluy, IO0Jy4eHUEe HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajljia APYTMM M3 PacTBOpa COJM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellune KIacChl HEOPraHUYECKUX
COCMHEHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aTomMoB. XHMMHUYECKAsi CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJEMEHTOB (ILEJOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(PpOTEPHBIC OKCHUIBI
Y TUJPOKCHUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB [].
N.  MengeneeBa.  KopoTkomepuojgnas W JUIMHHONEPUOJIHAA  (QOpPMBI
[Tepnonnueckont cucrtembl xumuueckux 3neMeHToB J[. 1. Menneneesa. [lepuoast
u rpynnbl. DPU3NYECKUN CMBICT TOPSAKOBOTO HOMEpPAa, HOMEPOB NEpuoja U
TPYILIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANIEKTPOHHBIX  000JI04eK aTroMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAUINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIIaM U NEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yé€Hbll U
rpaXk1aHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iponiecchl okucaeHus U BocCTaHOBIEHUA. OKUCIUTENU U BOCCTAHOBUTENH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHMCJIOT M MIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLINN
(ropeHue, peakiny pa3ioKEeHUs], COeTUHEHNUS).

Mesrcnpeomemnmnpwie cea3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHSATUN, TaK W TMOHATHUM, SBISIONINXCS CUCTEMHBIMH JJISI OT/IEIbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO6mue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAYYHBIM (PakKT, TUIIOTE3a, TEOPHSs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MuUHEpalbl, TOPHBIC MOPOJIHI,
MOJIE3HBIE UCKOMAEMbI€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TpEX MEPUOJOB, KalMsl, KalblLHUs U HUX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME M CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUIIBI XMUMHYECKOW CBSI3U. THUIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBS3H.

Knaccudukaius 1 HOMEHKJIATYypa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KjlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPIraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYeCKUX peakiuii 1Mo pa3IudHbIM MIPU3HAKaM (TI0 YHUCTY
M COCTaBy YYAaCTBYIONIMX B PEAKIMM BEIIECTB, MO TeIioBoMy d(ddekrty, 1o
U3MEHEHUIO CTENEHEH OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYaCTHUIO KaTaiau3aTropa). JK30- U SHAOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHYECKUE
ypaBHEHHS.

[lonsitue o ckopocTH xumMudeckoil peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiusax. [[OHITHe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [IonsTue 0 xumuueckoMm paBHoBecun. DaKTOpHI,
BIIMSIOIINE HA CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJIOKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEITBHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX PEAKUUA C HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLMAIMU BELIECTB C PA3JIUYHBIMHU BHUIAMU
xumuyecko cBsizu. Crenens auccoruanuu. CUiabHbIE U C1a0ble dJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBUsi MPOTEKAHUS PEAKIM HOHHOTO 0OMEHa,
IOJIHBIE W COKpAIIEHHBIE HMOHHBIC YypaBHEHHs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHM U coJell B CBeTe MpEJACTaBICHUN 00 BIEKTPOIUTHUYECKOM
nucconuanuu. KadecTBeHHbIE peakiiui Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJECJISIMU KPUCTANIMYECKUX PEUIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB M HEeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopusia HaTpus), UCCIETOBAHUE 3aBUCHMOCTH CKOPOCTH XMMHUYECKOH pEaKiuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DIECKTPOMPOBOJIHOCTH
pacTBOpOB BEHIECTB, IMpollecca JUCCOIMAIMU KHUCIOT, IIeJoYed U  coJien
(BO3MOXHO  HCTOJIb30BAHWE BHJICO MaTEpUaAJOB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TIPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpa3zoBaHMe oOcajKa, BBIJICIGHHE Tas3a, o0O0pa30BaHHWE BOMAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUU
(ropeHue, peaklMH pa3jIoKEHHs, COCAUHEHUs), PACIIO3HABAHWE HEOPraHUYECKHUX
BEIIECTB C TIOMOIIbKD KAYECTBEHHBIX pEaKUM Ha HWOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHUS

OO6miast xapaktepucTuka ranoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3aUMOJICICTBME C MeETaUIaMU, HEMETaJUlaMH, IIejio4amMu). XJIOPOBOJOPOI.
CosnsiHasgs KUCJIOTa, XMMHUYECKUE CBOMCTBA, IMOJydyeHUE, NnpumeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHW3M YeJIOBEKa. BakHeumume XJIOpuApl U HX
HaxO0XJEHUE B IIPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTtpoeHne M (pu3mvyecKkrue CBONCTBA
MIPOCTHIX BEIMIECTB — KUCIOPOJA U CEePhl. AJUTOTPOITHBIE MOAU(PUKAIINYA KACTIOPOaa
U cepbl. XUMHUYECKHe CBoMcTBa cepbl. CepoBOOpOMa, CTpoeHUe, (pu3ndeckue u
XUMHuUeckre cBorcTBa. OKCHIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepnHas kwuciora, (QuU3HUecCKHe © XHMHYCCKHE CBOMCTBa (0OIIME  Kak
NpENCTaBUTENsl Kjacca KHCIOT M crenududeckue). XUMUYECKHE PpEeaKIlnw,
JeXamye B OCHOBE MPOMBIIUICHHOTO CMOCc00a TMONYyYeHHs] CEepPHOM KHCIIOTHI.
[Iprumenenune cepHoil KUCA0ThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COCIUHEHHN B TpUPOJE. XHUMHUECKOE
3arpsA3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeI0TBPAILECHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHBIC CTEIICHU OKUCICHHS. A30T, pacIpoOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMu4eckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coiau aMMOHMS,
ux (U3NYECKHE U XUMUUYECKUE CBOMCTBA, MpuMeHeHre. KauecTBeHHast peakiius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSl Kiacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTpPATOB M COJEH aMMOHHS B KadyeCTBE MHUHEPAJIbHBIX
ynoopenuit. XuMHUUECKOe 3arpsi3sHEHNE OKPYKAIoIIeH cpelibl COeTMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXKAMW, 3arpsi3HEHUE BO3JAyxa, MOuYBBl U BOJ0EMOB). Docdop,
ajuioTponHbie Mogudukanuu gocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosydenue. cnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pESHMIA.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHW  OKUCICHMS.  YTJIEpOoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHPOCTPAaHEHHE B Mpuponae, (U3NYECKUEe U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosoport yriepoaa B npupoje. OKCUAbl yriepoja, ux
¢usznueckre W XUMUYECKHME CBOWMCTBA, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1700aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ colmM, X PU3NIYECKUEe M XUMHYECKHE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEHIECTBAX KAK O COCTUHEHUSIX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJIEH, TaHOJI, TJIUUIEPUH, YKCYCHAas KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
IOPOJYKTHl UX TepepadoTKu (OEH3HWH), UX pPOJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTHe 0 OMONOTUYECKN BAXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIJIEBOJAX — U UX
polii B KHM3HM 4YeJloBeKa. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npumeHenne. CoeauHeHHUS KpeMmMHUs B mpupoae. OOmme mnpeacTaBicHUs 00
okcuse kpemHust (IV) u kpemuueBoi kuciore. CHUIMKAThl, UX UCIOJIB30BAHUE B
OBITYy, B MIPOMBIIIUICHHOCTH. BakHEHINEe CTpoUTENbHBIE MaTEpHAbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobieMbl 0€30MacHOTO HCMHOJb30BAHUS
CTPOUTENIBHBIX MAaTEPUAIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
IPOBEJCHUE KAU€CTBEHHBIX PEAKIUA Ha XJIOPHUI-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpakaroume (PU3NUECKUEe M XUMHUYECKHE CBONCTBA
rajoreHoB M UX COCAMHEHUM (BO3MOXKHO HKCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
O3HAaKOMJICHHME ¢ oOpaslaMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl M €€  CcOeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOOICHUE TIpoliecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, M3y4YCHHUE XUMUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOUN KHUCJIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
WOH W HaOJIOJIeHHE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAMHEHUH (BO3MOXKHO HCTOJb30BAHUE
BUJIEOMATEepUasoB), oOpa3amMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHe,
coObupaHue, pacro3HaBaHWEe ¢ H3YUYCHHE CBOWCTB aMMHUaka, IMPOBEJCHUE
KaueCTBEHHBIX PEaKlMii Ha MOH aMMOHUS U Pocdar-uoH U U3ydeHHE MPU3HAKOB
UX MPOTEKaHUs, B3aUMO/JICHCTBUE KOHIICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOXHO UCITIOJIb30BAHHE BUJIEOMATEPHUAIIOB), U3y4YEHUE MOJeen
KPUCTANTMYECKUX PpemETOK anMasza, rpadura, (QyuiepeHa, O3HAKOMJICHHE C
IPOLIECCOM  aJCOPOIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTA3a, MOJyYeHUEe, cCOOUpaHUe, paclo3HaBaHUE U HU3y4YEHUE
CBOICTB YIJIEKHCIIOrO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuid Ha kapOoHAT U
CWIMKAT-UOHbBl W HW3y4YE€HHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBbHBIX
3a71a4 o TeMe «BakHelIne HeMETAJIIBI U UX COETUHEHUIY .

MeTanibl M UX COeIMHEHUS

OO6mast XxapakTepUCTUKAa XUMUUYECKHX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnojoxeHus B Ilepuommyeckoit cucreme xumuueckux isneMeHToB J[. W.
MenpneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METaJUIM4YecKass  KpUCTAIMYECKass  pel€Tka.  DINEKTPOXUMUYECKHH P
HaNPsDKeHW MeTanaoB. OU3NYecKrue U XUMUYECKUE CBOMCTBA MeTauioB. Oomime
CrocoObl  TONy4deHus: MeTaioB. [loHATHE O KOPpPO3WM METAIIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposun. CriaBel (CTanmb, YyryH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounble MeTauibl: moJjiokeHue B [lepuoamyecko cucremMe XMMUYECKHUX
snementoB JI. M. MenpaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKcuasl u



TUAPOKCHUABI HATpus MW Kanus. l[IpuMeHeHue IIeNOYHBIX METauIOB U HX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB [I. 1. Menneneesa, ctpoenue
UX aTOMOB, HAaXOXJI€HUE B Ipupoac. PU3NUECKue U XUMUYECKHNE CBOMCTBA MATHUS
U Kanblmsa. Baxneimue coeauHeHUs Kanblusl (OKCHJI, THAPOKCHA, COJIN).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mpupone. dusnyeckue u
XUMUYECKHE CBOMCTBA aIIOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHIA U TUIPOKCU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
N. MenneneeBa, CTpOEHUE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHE  PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCITOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBHUS OKCHA
KaJblIMsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHIEOMATEPHATIOB),
VCCJIEJOBAHNE CBOWCTB KECTKOW BOJbI, MPOLIECCA TOPEHUA KEJe3a B KHUCIOPOIE
(BO3MOXXHO  HCTOJIb30BAaHUE  BHUACOMATEpHUAOB), IPU3HAKOB  MPOTECKAHUS
KAQYECTBEHHBIX PEaKIUM HAa MOHBI: MAarHUsA, KAJIbLHUs, aJIOMUHHUS, IMHKA, XKEJe3a
(II) u xene3a (III), mexau (II), HabmomeHNE W ONMKMCAHUE MPOILIECCOB OKPAIITHBAHMUS
IJJaMEHU MOHAaMU HaTpus, Kaausg MW Kajablusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHajoB), UCCIe0BaHNE aM(OTEPHBIX CBOMCTB TMIPOKCHIA ATFOMUHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 1Mo TeMe «BakHeunmme
METaJUIbl U UX COCTUHECHUS.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepuaiibl B MOBCEIHEBHOM KW3HH YEJIOBEKa. be3omacHoe
WCITOJIb30BaHUE BEIIECTB W XMMHUYCCKUX peakiui B ObITy. IlepBas momorns mpu
XUMHUYECKHUX 0KOTaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHHUE OKpY’Kaloliel cpenbl (mpeaeibHas OIycTUMast
KOHIIeHTpanus Bemiects, nanee — [1/IK). Ponp xumMuu B pelieHnH 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

M3y4eHHe OOpasloB MaTepuajaoB (CTEKJIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmoie ceéazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI Yepe3 HCMOJb30BAaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPECHHE, MOJICb, SBJICHUE, IAaPHUKOBBIM
3 PeKT, TeXHOIOTUsI, MAaTEPUAIIBI.

dusnka: wmaTepusi, aToM, OJJEKTPOH, IPOTOH, HEWTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKHU, JAMDJCKTPUKH, (OTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTHYECKAs
peméTka, CruiaBbl, (U3MYECKUEC BEIMYWHBI, CIUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE361, CoJHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpaATbI, TOPHBIC IOPOJIHI,
TI0JIC3HBIC NCKOIIAeMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IUHCTBE Yy4eOHOH H
BOCITUTATENbHON JEATEILHOCTA B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe MpaBUJaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT Ipolieccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYalOLIHXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMA U
paclIMpeEHUE ONbITA AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpuoTHYeCcKOr0 BOCIIUTAHUA:

[IEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUUYECKOMY
U HaydyHOMY HAcJeJuI0, TMOHMMAaHUs 3HAYCHUS] XMUMHUYCCKOW HAyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JAOCTOBEpPHOW MHOpMaIMeil o
NEPEAOBBIX JOCTIXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHUpa U 0OIIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATEIbCKON, TBOPYECKOM W  JIPYrUX  BUJAX
JESTEIBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM JAESITENbHOCTH MIpH
BBITIOJTHEHUU YYE€OHBIX, TI103HABATENIbHBIX 3374, BBIMOJTHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B Tpolecce ITOW Y4eOHOUW JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNU
HPaBCTBEHHBIX U NMPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYNKOB;

3) HEeHHOCTH HAYYHOI' O NO3HAHUS:

MHUPOBO33PEHUYECKUE IPEJCTABICHUS O BEUIECTBE M XMMHYECKOW pEaKLHH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKHM W COCTaBIISAIOIIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEW;

MMO3HABATEIbHBIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOII0aeMbBIX IMPOIECCOB W SIBICHUMA,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JUTEPATypOHr, JOCTYINHBIMH TEXHUYECKUMHU CpeACTBaMU HWH(OOPMALIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JHOOO3HATENbHOCTh, T'OTOBHOCTh U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM H  HUCCIEIOBATEIBCKOM
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH U YPOBHsS OOy4YeHHUS B
JIaIbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE IOCJICACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) Tpy10BOIr0 BOCIIUTAHMUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3IudyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHHUS 00pa3oBaHUs ¢ yUETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCHENTHON MPpoheCCHOHAIIBHOM JEATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CpelIe;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTHYECKHU 11€JeCO00pa3HOe OTHOIIEHWE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyLIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOrO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nMuecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOIEHUS
npaBMII 0€30TMaCHOTO TMOBEACHUS TP padoTe C BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOXKAIOLINX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUH, IS
peILIeHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCA UM B MO3HABATEIbHOM,
KOMMYHUKATHUBHOW U COLIMATIbHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMHUpOBaHUS MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHf,
OPUHIMII, TUIIOTE3a, (PAKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYTO€.), KOTOpPhIE
WCITOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MpeaMeTax ¥ TO3BOJISIIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YueOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbhIE 0OECHEeUnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue 1ecTBUMA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HaHUMW: PAaCKPBIBATh CMBICI XUMHUYECKUX MOHATHUN (BBIACTSATH UX XapaKTEepHBIE
MPU3HAKH, YCTaHABIWBATh B3aWMMOCBS3b C JIPYTMMH TMOHSTHSIMHU), UCIOJIH30BATh
MOHSITHUS JJ1s1 OOBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUMN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTUH),
JienaTh BEIBOJBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJICJIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI d3JIEMEHTa), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMHYECKOW peakiMy — MpU PEHIeHUH y4eOHO-TM03HAaBATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHbBIC
NPU3HAKU U3YYaeMbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAaue€CTBE HWHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIIOTE3bI IO
IIPOBEPKE MPABHIIBHOCTH BBICKAa3bIBAEMBIX CYKICHHUII;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YUEHUYECKUX OJKCIEPUMEHTOB, YMEHHE HaOmomaTth 3a XOJOM IpoIllecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJBI 10 pe3yJibTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpojerIaHHol padorte.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpaTh, AHAIWU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJAOB U (OPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUHHKOB
(Hay4yHO-TIOMYJIIpHAsl JIUTEpaTypa XUMHUUYECKOTO COJAEp)KaHMs, CIPaBOYHBIC
mocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATHh MPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yYMEHHE TPUMEHSTh Pa3IMYHbIE METOMIBI W 3ampOChl MPHU TMOUCKE U OTOOpE
nHOpPMAITMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBITIOJHCHUS
y4eOHBIX UM MMO3HABATENbHBIX 3aJ]1ay ONPEeNEHHOIO TUIIA, TPUOOPETEHHE OIbITa B
00JaCTH  MCTOJB30BaHMS ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOT'O MCIIOJIB30BAHMS PA3IMUHBIX IIOUCKOBBIX CHCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus UHDOpMauu U
WUTIOCTPUPOBATh peEIIaeMble 3aJaud  HECIOXHBIMH CXeMaMH, JHharpaMMamu,
IpyruMH opMaMu rpaduKu U UX KOMOMHAIUSMU;

YMEHHE MCHOJb30BaTh M AaHAIM3UPOBAThL B IHpolecce y4yeOHOU W
UCCIIEIOBATEIBCKOU JIEITEIIbHOCTH MH(OPMAILMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHON
Cpelibl.

KoMvmyHHKaTHBHBIE YHHUBEPCAJIbHbIE YUeOHbIE 1eficTBUSI:

yMEHHUs 3aJaBaTh BOMPOCHl (B XOoAe JAuaiora W (WIH) IUCKYCCHH) TIO
CyLIECTBY  OOCyXJaemMod  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIPHO BBITIOJTHEHMSI TIPEJIOKEHHOMN 3a/1a4H;

YMEHHUS  TNPEICTaBIATh  MOJyYEHHBIC  pe3yibTaThl  I03HABATEILHOM
JCATEIPHOCTA B YCTHBIX MW TNHCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMUMHUYECKOr0 JIKCIepuMeHTa (1abopaTopHOro OIbITa,
1a60paTOPHOM pabOTHI IO UCCIICIOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  MpPU  PEIICHUH
BO3HUKAIOUIMX MpOOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMUS
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OmNpeneleHne KpPUTEPHEB IO OIEHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHBIe YHHBepcaJIbHbIE YiyeOHbIe NeiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEACNSITh I[EJNU NEATeIbHOCTH, IUIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATh M TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbonee A (PeKTUBHBIE CIOCOOBI PEIICHHs] YICOHBIX H
MO3HABATEIBHBIX 3a/1ad, CaMOCTOATEIHHO COCTABISATh WIW KOPPEKTUPOBATH
NPEAJIOKEHHBI QJITOPUTM JCHUCTBUM IPU BBIINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHUST HOBBIX 3HAHUN 00 M3yd4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUAX,
OIICHWBATh COOTBETCTBUE MOJIYYCHHOTO pE3yJIbTaTa 3asBICHHOW €M, yMCHHE
MCITIOJIB30BaTh M aHAIU3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe B YCIIOBUH 3aJJaHUM.

MHNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mpeaMEeTHBIX pE3YNBTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CoNlepKaHMs, YCTAHOBJICHHOTO JaHHOW (enepasibHON pabodeil mporpamMmoi,
BBIJICITISIFOT: OCBOCHHBIE OOYYAIONIUMUCS HAay4YHBbIC 3HAHUS, YMEHHUS W CIIOCOOBI



NeHcTBUM, crneuudpuueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENBHOCTA 1O  MOJYYECHUIO HOBOTO  3HAHUS, €ro HWHTEPIPETAlUH,
peoOpa3oBaHUIO U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 kjiacce npeMeTHbIEC pe3yJbTaThl HA 0A30BOM YpOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PAaCKPHIBAaTh CMBICT OCHOBHBIX XHUMHUYECKUX TOHSATHUH: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJHUYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, 3JIEKTPOOTPUUATEIBHOCTh, CTETIEHD
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCIMHECHUSA, PEaKIMU PA3JIOKECHUS, PEAKUUH 3aMELICHUS, PEaKIUU
0o0OMeHa, HK30- U SHJOTEPMUUYECKUE PEaKlMH, TEIUIOBOM 3P(EKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKas CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsI CBSI3b, MOH, KaTUOH, aHWOH, PACTBOP, MaccoBas J0Jis BEIlECTBA
(IpoI1ieHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHATHH U
NPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

¢ ICIIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JIJISi COCTaBlIeHUs (POPMYJT BEIIECTB
Y YPaBHEHUN XUMHUUYECKUX PEAKIINIA;

e OIIPENIETISATh BAJECHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIacCy COEIMHEHUN 10
dopMynaMm, BHI XHUMHYECKOW CBsi3M (KOBaJeHTHasT W HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

epackpbiBaTh cmbich llepuonmueckoro 3akoHa JI. M. Mengeneesa:
JEMOHCTPUPOBATh IMOHHUMAaHUE NEPUOJIUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuoamueckoit cucrteme,
3aKOHOB COXPAaHEHUsI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

¢ ONIUCHIBATh M XapakTepu3oBaTh Tabmuunyro Qopmy Ilepuoamdeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIABHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)y, mansie u
OomNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema XuMHueckux djiemenroB [l W.
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JIEKTPOHHBIM CII0SIM);

* KJIACCU(PUIIMPOBATh XMUMHYECKUE BJIEMEHThl, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YHUCIY M COCTaBY YYacTBYIOIIMX B pEaKUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTyY);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XUMHUYECKHE CBOICTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPK/Aasi ONUCAHUE NMPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TMPOTEKaHUS XUMHUYECKUX TPEBpAICHUN B
Pa3IUYHBIX YCIOBUSX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHMUYECKOrO0 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MAacCOBYIO JIOJIF0 BEUIECTBA B PACTBOpPE, MPOBOJUTH pPACUYETHl IO
YPaBHEHHIO XUMHUYECKOU peaKiny;

o IPUMEHSATH OCHOBHBIEC OTEpAIMN MBICIUTEILHON EITeTbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTU3allio, KiaccudUKaIuio,
BBISIBJICHUE MPUYHMHHO--CJIEJICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHsS] CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
NO3HAHUSI — HAONIOIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN );

e CIICZIOBATH IMpPaBUJIAM TOJB30BAHUS XUMUYECKON TOCYI0M U J1a00paTOpHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWiIaM oOOpalleHHus C BEIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTMBITOB MO TOJYyYEHUIO W COOMPAHHUIO Ta3000pa3HbIX
BEIIECTB (BOAOpOJAa M KHUCJIOpPOJAA), IPUTOTOBICHHIO pPacTBOPOB C
ONPENICIIEHHON MAacCOBOM JOJIEW PACTBOPEHHOTO BENIECTBA, IUIAHUPOBATH
U MPOBOJAUTH XMMUUYECKUE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
MIEJIOYE U KHCIOT C MOMOIINBI0 MHAMKATOPOB (Jakmyc, (heHondTanens,
METHJIOPAHX U JAPYTHe).

K xoniy oOyuenus B 9 kiacce npeJMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE

JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e PACKpbIBaTh CMBICII OCHOBHBIX XHMHWYECKHX TMOHSATUNA: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, HOH, KaTHOH, AHUOH, IPOCTOE BEULIECTBO,
CIIOKHO€ BEILECTBO, BAJEHTHOCTb, 3JEKTPOOTPULATENBHOCTh, CTEIEHb
OKHCIICHUS, XMMUUYECKasl PeaKlns, XUMUUEcKasi CBA3b, TEIIOBOU 3P deKT
peakuud, MOJb, MOJISIpPHBII  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEAJIEKTPOIUTBI, SJEKTPOJIUTUYECKAS] JUCCOLMALNS, PEAKIUH HOHHOIO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb,  OKHUCIEHHE W  BOCCTAHOBJICHHE,
amioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsl, UOHHAs,
METaJIMYECKasi), KpUCTAJUIMYECKass peniérka, KOoppo3us METasuioB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

e WJUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX ~XMMHYECKUX TOHSITHH U
MPUMEHSTH 3TH MOHSTHUS NPYU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;

e ICTIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY JJIsl COCTABICHUS (POPMYJT BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIINM;

e ONIPENICIISITh BAJICHTHOCTh M CTENEHb OKHUCJIEHUS] XMUMHYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
OTpENIeIEHHOMY KJIAcCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3M (KOBaJICHTHAs, WOHHAs, MeETaUIMYeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3apsJl MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIMHEHUM, TUIl KPUCTALIMYECKOU
peIIETKN KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMbICaH Ilepuognueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTth TOHSATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «nobodHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOIBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMUYECKHUX
AJIEMEHTOB (COCTaB U 3apsia  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpefieieHie HMX IO DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH OOIIne
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

o KJIACCU(PDUITMPOBATh XMMHYECKUE DJIEMEHTHI, HECOPTraHMYECKUE BEIECTBa,
XUMUYECKHE peakluH (M0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(D(EeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

e XapaKTEpHU30BaTh (OMUCHIBATH) OOMIME H CHenu(UUIecKrue XUMUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
npuMepaMy MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

e COCTaBJISITh YPABHEHUS JICKTPOIUTUUECKON AUCCOLMAIMU KUCIIOT, IIeI04Yei
U CoJiell, TIOJIHbIE U COKpALIEHHbIE YPAaBHEHUS PEaKIUid MOHHOTO OOMEHa,



YPaBHCHHS PEAKIUN, MOATBEPKIAIONINX CYIIECTBOBAHHE TCHETUUYECKOU
CBSI3M MKy BEIICCTBAMHU PA3IUYHBIX KIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKITHi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIU;

e IPOTHO3UPOBATh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUN B Pa3TMYHBIX
YCIIOBUSX;

¢ BBIYHMCIIATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISPHYIO MacChl BEIIECTB,
MAacCOBYIO JOJIF0 XHMHYECKOTO J3JIEMEHTa 1O (OpMyJie COCIUHCHUS,
MAacCOBYIO JIOJIF0O BEIISCTBA B PACTBOpPE, MPOBOJUTH PaCUYEThl TIO
YPAaBHCHHIO XMMHYECKOUN peaKIIvH;

e COOJIFO/TATh TPABWIIA MOJIB30BAHMS XUMHYECKOW TOCYJ0M M 1ab0paTOpHBIM
o0opyaoBaHMEM, a TakkKe TMpaBwiIa oOOpalieHWs C BeEHIECTBAMU B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBIOJHCHUIO J1ab00OpaTOPHBIX
XMMHYECKUX OIBITOB [0 TOJYYECHHUIO W COOMPAHHIO Tra3000pa3HBIX
BEIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

¢ IPOBOJIUTH PEAKITUH, MOATBEPXKAAIONINE KAaYSCTBCHHBIM COCTAB Pa3IMUHBIX
BEIICCTB: PACIO3HABATh ONBITHBIM NYTEM XJIOPHA-, OPOMHJI-, WOJHI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI M3YYECHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

o IPUMEHSATH OCHOBHBIE OIEpAIMN MBICIUTEIBHON JAESITEIIbHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, O00O00IIeHHe, CHUCTeMAaTU3allio,  BbISBICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YCHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PpPEaKIui, eCTECTBEHHO-HAyYHbIE METOJAbl IIO3HAHUS —
HaOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (peajbHbId |
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaudecTBO yacoB
Ne HaunmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Paszgea 1. IlepBoHavasibHble XUMHYECKHE MIOHATHSA
Xumus — BakHas 00J1acTh

1 €CTECTBO3HAHUSA U 5 ) bubnuorexa [JOK

' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢

JeoBeKa

12 BemecTBa n xumMmyeckue 15 | bubnuorexa [JOK

) peaKkiuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

) 00 OKCHIax https://m.edsoo.ru/7f41837¢c
29 Bomopoa.IlonsTue o kucimorax g 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK

' OCHOBAaHUIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubmuoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c¢

Hroro no paszneny 30

Paznean 3. Illepuoanueckuii 3akoH u llepuoguveckasi cucrema xumuieckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU




[Tepuonnueckuii 3aKOH U

31 [Iepnoanueckas cucrema 7 bubnuorexa [IOK
' XUMHUYECKUX AemeHToB /1. U. https://m.edsoo.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
X ecKasi CBS3b.
39 OHMHq Kt ISk 3 bubnuotexa [JOK
' KHCIITEbHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIE PEAKIINHI
" 15 bu6moreka [IOK
TOTO T paspeiy https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3EPBHOE BPEMA https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoasbubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspnen 1. BemecTBo 1 XUuMHYeCKHe peaKUA
1 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS] AUCCOIUALIMS. g | 1 bubnuoreka [IOK
' XUMHUYECKUE PEAKIIMU B pacTBOPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
R bubnuoreka [JOK
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYHIIBL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
bu6mmoreka [JOK
24 aneMeHToB IVA-rpynnsl. Yraepoa u 8 1 2
. https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEAMHEHUS




Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeAUHEHU S

bu6mmoreka [{OK
. 7 )
31 Obume CBOHCTBA MTAIIOR https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
3.2 Baxnenmme MeTaJUTBI 1 UX COSTMHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznea 4. Xumus v oKpy:Kaomas cpeia
4.1 BemntecTtBa 1 MaTepHuaiisl B )KU3HA YeJIOBEKa 3 bubmmorexa TTOK
' B P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmiorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHHUE

8 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bceero u3ydeHus | oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 IlousTue o MeToMaX MO3HAHUS B XUMHUU 1 bubmorexa OK
8 https://m.edsoo.ru/ff0d227e
[Ipaktrueckas padota Ne 1 «IIpaBumma
3 paboTHI B TaOOPATOPUU U TIPUEMBI | bubnuoreka [IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubnuoreka [JOK
pazzaeneHus cMmecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
. bubmuorexka [JOK
5 «Pa3nenenne cmeceit (Ha mpumepe 1
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bub6 K
6 ATOMBI 1 MOJIEKYJIbI 1 uoamorexa O
https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U ClIOKHBIE BEIIECTBA 1 bubmmorexa [TOK
p B https://m.edsoo.ru/ff0d2a6¢c
bu6mmoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1
https://m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bu6mmoreka [IOK

10 Xumnueckas popmyrna. BareHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX JIEMEHTOB
1 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCAMHEHUHU https://m.edsoo.ru/ff0d350c
13 KonunuectBo Bemnecta. MoJib. bubmmoreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBICHUS. bu6moreka [IOK
XHUMHU4YEcKas peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brluncnenust koaudyecTBa, Macchl
bu6mmoreka [JOK
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKUX
. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUIECKUX peakiui
bubnuoreka [JOK
18 (coenuHEHMS, pa3JIOKCHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBI-
bu6mmoreka [JOK
19 sHIMKIOoNeaucT. O6o0IIeHnEe U
. https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHUH
20 KonTtponpHas padota Nel mo teme bubnuorexa [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK




Bo3ayxa. Kucinopox — anemMeHT u
npocroe BeecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMHUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 oxcumax
CriocoObl nostyueHust KUCIopoia B
23 J1a00paTOPHUH U MPOMBIIIIIEHHOCTH brbnmorexa [TOK
PATOPHIT I TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3¢ ekt xumuueckon
24 peaKkuuu, MOHITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YpPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUECKUX PEAKIUAX
TommBo (HedTh, yroiabs U METaH).
25 3arpsizHeHue Bo3/ayXa, ClIocoObI ero bubamorera LOK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpaIleHus
[IpakTrueckast padota Ne 3 o Teme
bu6mmoreka [JOK
26 «I[Tomyuenue u coOUpaHue KUCIOPOa,
. https://m.edsoo.ru/ff0d4ae2
W3Y4EHHUE ero CBOMCTB»
7 Bomopoa — snemeHT u ipocToe bubnuoreka [JOK
BemecTBo. HaxoxaeHue B npupo/ie https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKue U XUMUYECKHUE CBOMCTBA bubmuorexka [JOK
Bojopoaa. IIpumenenue Bogopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KHUCIIOTAX U COJISAX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPoIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 IIpaktuyeckas padora Ne 4 o reme bubnuorexa [IOK

«[Tomyuenue u cobupanue Bo10po/a,

https://m.edsoo.ru/ff0d4{42




HU3YyYEHHUE ETO CBOMCTB)

MomnsipHblii 00bEM Ta30B. 3aKOH

bubmmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEILECTBA Ia3a 10 ero U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Borancnenus 00EMOB ra3oB 110
bubmmoreka [{OK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [TonsTre 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputenb. HacrelmeHnHbIe
A p P n bu6mmoreka [IOK
37 Y HEHACBIIIIEHHBIE PaCTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0J1s1 BEILIECTBA B paCTBOPE
[IpakTuueckast pabota Ne 5 o Teme
18 «IIpurotoBneHue pacTBOPOB ¢ bubnuorexa [JOK
onpeae€HHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas padora Ne2 no teme bubnunoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenne u XMMHUYECKUE CBOMCTBA
bu6nmoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHJIO0B

https://m.edsoo.ru/ff0d664e




OcHoBaHusI: COCTaB, KIaccuuKaims,

bu6mmoreka [IOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHUCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
(cpenne) P Bu6mmorexa 1[OK
46 CHOCOOBI OJYYEHHS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBA
[Ipaktrueckas padota Ne 6. Permenue
47 AKCIIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
43 I'enetnueckas cBs3b MEXKY KllacCaMu bubnunoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9as50
. bu6mmoreka [JOK
49 O00011IeHNE U CUCTEMATHU3ALUS 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KonTtponsnas pabora Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHCHUI
[TepBbie MOMBITKU KIACCU(PUKAIIUU
bu6mmoreka [JOK
51 XUMHYECKUX dJeMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbIX 3JIEMEHTOB
Ilepuoauueckuii 3aK0H U
P bu6nmoreka [JOK
52 [lepuoanueckas cucteMa XUMHUYECKUX

anemenToB /. 1. Menneneepa

https://m.edsoo.ru/00adaS2c




bu6mmoreka [IOK

53 Ilepuoapl, IpyIbl, TOATPYIIIILI
PHOLEL TPy et https://m.edsoo.ru/00ada52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
. bubnuorexa [JOK
55 aTOMOB 251eMeHTOoB [lepnonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. . Menaeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA M0 €T0 MOJOKEHUIO B bubmuorexa [JOK
[Tepnoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuTHUs Hayku U ipakTtuku. /1. . bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEAroT U https://m.edsoo.ru/00ada96e
rpakx JaHuH
53 DIJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuoreka [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bu6 e OK
59 HNonnas xumuueckas CBsizb nommoreka L
https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHast XUMHAYECKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CreneHb OKUCIEHUS 1
https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK
peakmuu https://m.edsoo.ru/00adb076
64 OKucauTeI U BOCCTAHOBUTEIU bubmuoreka [JOK




https://m.edsoo.ru/00adb076

65 KonTtponsHas padota Ne4 mo Teme ! bubmoreka [IOK
«Ctpoenue aroma. XUMHUYECKasi CBS3b» https://m.edsoo.ru/00adb486
66 PesepsHblit ypok. O60011IEHNE U ! bubnuorexa [JOK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O6001IeHNE U | bubnuorexa [JOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBubIit ypok. O60011eHNE U 1 bubnuorexa [JOK
CHUCTEeMaTH3allus 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoiasbnbie | IlpakTHyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTeibHbIe
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX 3neMeHToB /1. W. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubmuorexa [JOK
2 CBOMCTB XUMHYECKUX JJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubmuorexa [IOK
HEOPraHUYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBSI3U U THUIEI | bu6mmoreka [JOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «[ToBTOpEeHue u yrnyOneHue 3HaHUMA 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca
6 Knaccudukanus XuMuuecKkux | bubnunoreka [JOK
peakLuii 10 pa3IMYHbIM IpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN
7 eakuuu. IIoHATHE 0 TOMOI€HHBIX U 1 bubmiorexa LIOK
p ' https://m.edsoo.ru/00adbe9a
TE€TEPOre€HHBIX PEAKIIHIX
[TonaTHE O XUMUYECKOM PaBHOBECHH.
bu6nmoreka [JOK
8 @DakTOpBl, BIUAIOIINAE HA CKOPOCTh 1

XHUMHUYECKOMN PCaKIur U MOJIOKCHUC

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




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [IOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopust 3NEKTPONUTHYECKOU
bubmmorexa [{OK
10 qucconmanuy. CUIbHBIC B CIa0bIe
https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKIil
https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U
12 OCHOBAHHUIT B CBETE IIpeACTaBICHUI bubmorexa HOK
pel https:/m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHUYEeCKHe CBOMCTBA COJICH B CBETE
. bu6mmoreka [IOK
13 MpeACTaBICHUI 00
. https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
14 IloHsTHE O TUIPOIIN3E COJICH bubmorera [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHNE B CHCTEMAaTH3aLIHS bubnuoreka [JOK
3HAHHHI https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
bubnuoreka [JOK
16 «Pemenune 3KcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3aJ1a9»
KonTponpHas padota Ne2 o teme
bu6mmoreka [JOK
17 «DNEeKTPOJIUTUYECKAS TUCCOLIUALINSL.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO1ast xapakKTepHUCTHKA TaJ0r€HOB.
P P . bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MIPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnmoreka [JOK




XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. bubnuotexa [JOK
20 «IlonmyueHue ConasTHON KUCIOTHI,
.. N https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 bubnmorera [TOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA DJIEMEHTOB bubmuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(UKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B IpupoJie. XUMUYECKHE CBOKMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecCKre 1 XUMUYECKHUE CBOKMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (uznyecKkue 1 XuMUYEeCKHE CBOWCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MIOJIy4EHUS CEPHOM KUCIIOTHI. bu6nuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
7 Brranciienue MaccoBoit 10711 BbIXO1a bubmuoreka [JOK
NPOAYKTa PEaKIuH https://m.edsoo.ru/00adec8a
28 OO1ast XapakTepUCTHUKA SIIEMEHTOB bubnmoreka [JOK




VA-rpymisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pU3NIecKue U
XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEaK, ero pu3nIecKue u

. bubnuorexa [JOK
29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U
https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [IOK
30 «[lonyyeHne amMuaka, U3ydeHue ero
. https://m.edsoo.ru/00adf180
CBOMCTBY»
a1 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPATIbHBIX
32 oOpenuil. Xumuueckoe bubamorera HOK
YHODPCHIH. . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEJIMHEHUSIMU a30Ta
Docdhop. Oxeun dbocdopa (V) u
33 (boc:;)o pHa;l KI/ICJ'I(E))Ta (l)(l)PI;)BH(‘IC)CKHe u bubmmorexa [TOK
P o https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B
34 KauecTBE MUHEPaIbHBIX YAOOpEHUH. bubmuorexka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
VYrnepon, pacnpocTpaHeHuUE B
POJ, pacipoctp bubmuoreka [JOK
35 npupoe, GU3NUecKue U XUMUIECKHe
- https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

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




DKosornyeckre mpoOIeMsl,
CBs3aHHbIE C OKcuJoM yriaepoaa (IV)

N bubnuorexa [JOK
37 VYroJibHAsI KUCOTA U €€ COJn
https://m.edsoo.ru/00ae006¢
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauecTtBenHas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
HoH"

[TepBoHauanbHBIEC TOHATHS 00
bu6moreka [IOK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepoia
. bu6mmoreka [IOK
40 Kpemuuii u ero coeqmueHus
https://m.edsoo.ru/00ae080a
[IpakTueckas padota Ne 5. Permenue

A1 AKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«BaxHeime HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

KontponbHas padota Ne3 o teme
. bu6mmoreka [JOK
42 «BaxHeiume HeMeTalIbl U UX
https://m.edsoo.ru/00ae0el 8
COCITUHECHUS»
OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

13 Metannuueckas CBSI3b U bu6nmoreka [JOK
MeTaJUInYeCcKast KpUCTaJUIMYecKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOKMCTBa
METaJJIOB

44 XUMHYECKHE CBOMCTBA METAJLJIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUN Psifl

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




HaIpSHKEHUH METaJUIOB

OOm1re cnocoObl MOTyYeHUs
metauioB. CruiaBel. Beruucienus no

. bubnuotexa [JOK
45 YPABHEHUSIM XUMHUYECKUX PEAKIINH,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
b K
46 [TonsiTHE O KOPPO3UU METAIIIOB mommorexa 110
https://m.edsoo.ru/00ae1278
47 Illenounbie METAJIIBI bubmorera [IOK
https://m.edsoo.ru/00ael14b2
43 OKcuIbl M THAPOKCUIBI HATPUS U bubmuorexa [JOK
Kallus https://m.edsoo.ru/00ael14b2
49 [[lerouyHO3EMETBHBIE METAILITBI — bubnuoreka [IOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
. bu6mmoreka [IOK
50 Bakueiiime coenuHeHUS KaJlIbIUA
https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3ALI[MS
3HAHUH
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
ITpaxtrueckas padora Ne 6 o Teme
53 "}IIZéCTKOCTL BOpLI 1 METOBI €€ bubmorexa LIOK
" A a https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
bub OK
54 AtoMUHUK nommoreka L
https://m.edsoo.ru/00aelc64
55 AmdorepHble cBOICTBA OKCHIA U bubnuorexa [IOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64




bu6mmoreka [IOK

56 XKeneso
https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJTH JKeTe3a bubnuorexa [JOK
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O06o01IeHre U CHCTeMAaTH3aIus
3HAHUM
[IpaxTueckas padota Ne 7. Pemenue
59 JKCIIEPUMEHTAIIBHBIX 337a4 110 TEME bubnuorexa [JOK
«BaxHeue MeTaibl 1 uX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruncnenus mo ypaBHeHUSIM
XUMHUYECKUX PeaKlUii, eCIi OJUH U3
60 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [IOK
COIEPKUT MpuMecH. Beruucienus https://m.edsoo.ru/00ael 750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTa
peakuuu
61 O06o01IeHre U cucTeMaTHU3aIus
3HAHUM
KouTtponsnas pabora Ne4 no teme
62 «BaxHelnme MeTaJJIbl U UX
COEJIMHEHUS
63 BemectBa u matepuansl B bu6nmoreka [JOK
MOBCEIHEBHOM JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKaIOLEeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuorexa [IOK
HKOJIOTUYECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHrlit ypok. O600IIeHE U bubnmoreka [JOK




CUCTEMAaTU3alus 3HaAaHUN

https://m.edsoo.ru/00ae0dOa

67 PesepsHblit ypok. O60011IEHNE U | bubnuorexa [JOK
CUCTEMAaTH3alMs 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CUCTEMaTHU3alIMs 3HAHUI https://m.edsoo.ru/00ad9cb2
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