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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO O0IIIEro o0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (eAepanbHOoil paboyeil mporpaMMbl BOCTIUTAHUS
U C Y4YeTOM KOHIEMIUMU TMPEnojaBaHusi Y4yeOHOTO TpeaMeTa «XHUMUs» B
oOpazoBaTebHbIX opranuzanusax Poccutickoit @eneparuu.

[Iporpamma mo xumuu na€T TpeJCTaBICHHE O IENIX, OOIIed CTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTeNbHOe MpeIMETHOE coJiepKaHue,
npeaycCMaTpUBAET pPACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOTPaMMbl IO XHMHUHU, OMPENEISCT KOJWYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaromuxcsi, ONpPEAeNsSeT BO3MOXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHON JEATEIHbHOCTH OOYYAIOIIETroCss IO OCBOEHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XUMHUHU CIYKUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPIrUd M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3alid  BO3MOXKHOCTEH NS CaMOpPa3BUTUSL |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBINLIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIEeSITeNbHOCTH,
AKCHEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHHM, HEOOXOIMMBIX KaK B
MMOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATBLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIsS/1a HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
HAy4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusl  y4eOHOro  MpeameTa, KOTOpbIA  fABIAETCS  NEeAaroruuyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOIIMMKCS CHUCTEMbI MEPBOHAYAJIBHBIX MOHSITHI XWMHH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHNYeCcKOM XUMUU.

CtpykTypa cojaepaHusi MporpaMMmbl MO0 XUMUU c(PopMUpOBaHa Ha OCHOBE
CUCTEMHOro mnojaxona Kk e€ uzyudeHuto. CopeprkaHue CKIIJIbIBAETCS U3 CUCTEMBI
HOHSTHA O XMMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHIA O XUMHUYECKOM
peakuuu. OO0e 3TU CHCTEMBI CTPYKTYpHO OpPraHM30BAaHbl 10 MPUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XMMHUUYECKOU CBSI3U;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE OSMIMPHYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OHOTO
YPOBHS K IPYTOMY, BBITIOIHSS (YHKIUHA OOBSICHEHHS W IPOTHO3WPOBAHUS CBOMCTB,
CTPOEHHMS U BO3MOKHOCTEN MPAKTUYECKOTO IPUMEHEHHUS U MOIYUYEHUS U3Y4aeMbIX
BEILECTB.

OcBoeHue mporpamMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABJISIOLICH HAYYHOU KapTUHBI MUpA B JIOTUKE
€€ CHCTEMHOM NPUPOJIbl, HIEHHOCTHOIO OTHOLIEHUS K HAYyYHOMY 3HAHHMIO U METO/IaM
MO3HAHUSI B Hayke. M3yueHune XMMHUHU MPOUCXOAHUT C MPUBICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX MpeameToB: «Okpyxawomuid mup», «buonorus. 5-7
Kiacce» u «dusnka. 7 knacey.

[Ipy wW3yueHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHYECKOM HayKH KakK O0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAaKTHYECKOU
JeSATENBHOCTH YEJIOBEKA U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHbI. 3a/1aua
y4eOHOro NpeaMeTa COCTOMT B (POPMUPOBAHUHM CHCTEMbl XUMHUUECKUX 3HAHUN —
BOKHEUIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUYECKUX MOJT0KEHUH, JOCTYITHBIX
0000IIeHNIT MUPOBO33PEHUECKOI0 XapaKTepa, sI3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TIO3HAHUS MPH M3YYCHHUH BEIICCTB U XMMHUYECCKUX PEaKIui, B
(bopMHUpPOBaHUY U PA3BUTHH ITO3HABATECIIEHBIX YMEHUHN M UX PUMEHECHUHU B yU4eOHO-
MO3HABATEIBLHON U y4eOHO-UCCIIEI0BATENbCKON EATEIbHOCTH, OCBOEHUHU MPABUI
0e30MmacHOro o0panieHus ¢ BEIIeCTBAMH B TTOBCETHEBHOM JKU3HHU.

[Ipy M3yyeHUH XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LI, KaK:

— (opMuUpOBaHHE WHTEIUICKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJAHHYECTBY, CAaMOCTOSTEIHLHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aTalTHPOBATHCS K OBICTPO MEHSIOIUMCS YCIIOBHSIM KU3HU;

—  HalpaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe TMPHOOIICHUE
oOydJarmmXxcs K CaMOCTOSTEIBPHOW TO3HABATEIBHOW JACATCIBHOCTH, HAYYHBIM
METOJIaM TI03HAHMSI, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHre yCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00YJIaIOITUMUCS
OIbITAa Pa3HOOOPA3HOW JEATCIBLHOCTH, IMO3HAHUS W CaMOIIO3HAHUS, KITFOUYCBBIX
HABBIKOB (KJTFOUEBBIX KOMIICTCHIUI), MMECIONIUX YHUBEpPCAJIbHOE 3HAUCHHUC IS
Pa3IUYHBIX BUOB JICATCILHOCTH,

— (dopmupoBaHue O0OIICH (YHKIMOHATLHOM ¥ ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHUCJI€ YMEHUH OOBSCHATb U OLECHUBATH SBIICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJyYCHHBIE MPH H3YYCHUH
XUMHH, IPUMEHATH UX MPU PEUICHUU MPOOJIeM B MOBCEIHEBHOM KU3HU U TPYIOBOM
NEeSITEHbHOCTH;

— ¢opMmHpoBaHHE Yy O0OyYalolUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSTEIBHOCTH B IEIAX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHMIO Ha OCHOBE YCBOCHHUS OOINEUYETOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGUis M HAMpaBICHHOCTH JATbHEHUIIETO
o0yJeHHUSI.

OO611ee unciio 4acoB, OTBEIEHHBIX /IS U3yUCHHSI XUMHUH HA YPOBHE OCHOBHOTO
obmero oOpa3zoBanus, coctaBiser 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B
Henelno), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XMMUYECKHE OHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTtBa. PU3MYECKHE CBOMCTBA BELIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTOAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKUE JJIeMEHThl. CHMBOJBI XHUMHUYECKHX
31eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢popmysa. BalleHTHOCTh aTOMOB XUMUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIgpHasi Macca. MaccoBasi J0JIsl XUMHUYECKOTO JIEMEHTA B COEUHECHUHU.

KomnuecTBo BemiectBa. Moisib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMUECTBA,
MacCchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHMUIA.

DU3NYECKUE U XMMUYECKUE ABJICHUSI. XUMUYECKasi peakius U €€ MpUu3HaKu.
3aKOH COXpaHEHMs MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukarms
XUMHYECKUX PEaKIHi (COeAMHEHUS, PA3I0KEHNUs, 3aMEIICHHsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OINUCAHUE
¢uznuecknux CBOMCTB 00pa3lloOB HEOPTraHWYECKUX BEIIECTB, HaOIOIeHUE
¢usnueckux (TUTaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHHE U
ONMCaHUE MNPU3HAKOB MPOTEKAHUS XUMUUECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBUE CEPHOUM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHE THAPOKCHIA
menu (II) mpu HarpeBaHuM, B3auMOJEHCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
M3y4YeHHE CIOCOOOB pa3/IelIieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbIIApUBAHUE, AUCTHILIIAIMSA, XpoMaTorpadusi, MpOBEJEHUE OUYNCTKH TOBAPEHHOMN
COJIM, HAOIIOJEHHE W  ONHCAaHUE  PEe3yJbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJENIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpocToe
BemiecTBo. HaxokaeHue kucimopojga B mpupoje, (GU3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl
MOJIyYEHUs KUCIOpoJa B Ja0OpaTopuu U MOpOMbIIUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — aioTponHas MOAU(pUKAIUS KUCIOPOaa.



TermnoBoit >P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIO 3(hdekra, pazpylieHue 030HOBOIO CIOS.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxaenue Bogopoaa B Ipupoze,
dbu3nYecKre U XUMHUYECKUE CBOMCTRA, MPUMEHEHUE, CLIOCOOKI TToTydeHus. KUCIIOThI
U COJIH.

Momnsipabiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBAa BOAbL. Boma Kkak pactBoputenb. PacTtBopsl.
HacpiieHHble 1 HEHACBIILIEHHBIE PacTBOpbl. PacTBOPHMMOCTH BEMIECTB B BOJE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoOJie M B )KU3HU 4YenoBeKa. KpyroBopoT BoJbI B IPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccudukanuss neopranuueckux coeauHeHuit. Oxcuabl. Knaccudukanus
OKCHJOB:  coyieoOpa3sytomnie (OCHOBHBbIE, KHCJIOTHbIE, aM@oTepHble) W
HeconeoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue M XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYHM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHOBaHui. PU3MUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losrydeHrne OCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duzndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psan axktuBHoctn MertayuioB H. H. bekerosa.
[Tony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckre U XUMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE ONPEACIIEHUE COJECPKAHUS KUCIOPOa B BO3yXE, MOIy4YECHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM H YCIIOBHS BO3HHMKHOBEHUS U
MpeKpalieHus TopeHus (Toxapa), 03HaKOMJIEHUE ¢ 00pa3IaMu OKCUIO0B U OTICAHHE
WX CBOWCTB, TMOJY4YeHUE, COOMpaHWE, paCMO3HABAHHE W W3YUYCHUE CBOWCTB
BOJIOpoJa (TOpeHue), B3auMoaencTBie Bojiopoaa ¢ okcuaom meau (II) (Bo3aMoxHO
MCITIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00PA3I0OB BEIIECTB KOJTUIECTBOM
1 ™monb, uccinegoBaHue OCOOCHHOCTEM pACTBOPEHHUSI BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHOM MACCOBOM JOJEU
PacTBOPEHHOIO BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeETalJIlaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO MCIIOJIb30BAHME BUJEOMATEpPHUAJIOB), HCCJEI0BaHUE
00pa3IioB HEOPTraHUUYECKUX BEIIECTB PA3JIMUHbIX KJIACCOB, HAOIIO/ICHUE U3MEHEHUS
OKpAacCKy MHJIUKATOPOB B PACTBOPAX KUCJIOT U LIEJIOYEH, N3yUEHUE B3aUMOICCTBUS



okcuga meau (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METAJJIAMU, PEAKIIUMA
HEUTpaIM3alluy, TMOJYYEeHUE HEPACTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO
MeTaJlla JPYTUM U3 PACTBOPA COJIU, PEIICHUE IKCIEPUMEHTANBHBIX 3a71a4 10 TEME
«BakHenIne KiIacchl HEOPraHMYECKUX COCIUHEHUIN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. U. MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX 3JieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
Y TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMuMHUYECKUX SJIEMEHTOB /1.
N. Menpneneesa. Koporkonepuoanas u jiiuHHonieproiHast popmsl [lepuoanueckoit
cuctemMbl xumudeckux snemeHtoB [[. M. Menneneesa. Ilepuonbl U TpyImiibl.
DU3NYECKUN CMBICI OPSIAKOBOTO HOMEpPA, HOMEPOB MEPHUO/Ia U TPYIIIIHI SJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oronsl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX  00O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[Tepuonnueckoit cucremsl JI. M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJhyca aTOMOB XUMHUYECKUX AJIEMEHTOB,
METALINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIaM U MEPUOaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
AJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXkJaHUH.

Xumunueckass cBsi3b. KoBaneHTHass (MOJisipHAas M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHusd.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COeAUHEHNUS ).

Mexcnpeomemmnnie ceasu

Peanuzamusa MeXnpeaMETHBIX CBSI3€M INMPH HM3YYEHHM XHMUHA B 8 Kiacce
OCYLIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHUM, SIBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmue ecTecTBEHHO-HAyYHBbIC TIOHATHS: HAYYHBIH (DakT, THIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, KiIacCH(UKAIMs, TMEePUOJUIHOCTh, HAOIOICHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHHUE, MOJICIb, SIBICHNUE.

dwusuka: MaTepusi, aToM, HIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH/I, H30TOIIHI,
PaOaKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKHI 3aps, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSHHE BEIECTBa, ra3, (U3WYECKHE BEIMYMHBI, €IMHUIIBI
M3MEpEeHHsI, KOCMOC, MIaHeThl, 3BE3/1b1, CoNHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MUHEPaJbl, FTOPHbIE MOPObI, OJIE3HbIE
MCKOITaeMbIe, TOTUTMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBo U XUMHYECKasi peaKus

[lepuoanueckuii 3akoH. [leproaudeckasi cuicreMa XMMHUECKUX dJIeMEHTOB /1.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHWHU CBOWCTB
XUMHYECKUX DJIIEMEHTOB MIEPBBIX TPEX MEPHUOIOB, KAJIHS, KAJTbIUA U UX COCAUHCHUH
B COOTBETCTBHM C IIOJIO)KEHHWEM »dJeMeHTOB B Ilepmomudeckold cucreMe W
CTPOCHHEM HX aTOMOB.

CrpoeHue BemIeCTBA: BHUJBI XUMHYECKOH CBS3U. THIBI KPUCTAITMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMUECKOW PEHIETKU U
BUJIa XUMUUYECKON CBS3H.

Krnaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOICTBa BEIECTB, OTHOCSIIMXCA K pa3IUYHBIM KJaccaM HEOPTraHUYeCKHX
COCIMHEHUI, TeHETHYECKas CBSA3b HEOPTraHMYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX PeaKIuid 1Mo pa3indHbIM MpU3HAKaM (IO YHCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY d(ddekTy, 1o
U3MEHECHHIO CTETICHEW OKUCIICHHUS XMMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTHU, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEAKINH, TEPMOXUMHUYECKHIE
ypaBHEHUSI.

[Tonsitue o ckopoctu xumudeckoil peakuuu. [lonstre 006 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKHX peakiuax. [IoHATHEe 0 TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumuueckoM paBHoBecuu. DaKTOPHI,
BIMSIONIME HA CKOPOCTh XUMHYECKOW pEaKIUH U TMOJIOKEHHE XHMHUYECKOTO
paBHOBECHS.

OKHCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEAKIMM,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM  pEaKIIUu. CocraBieHne  ypaBHCHHM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HMCHOJb30BaHHUEM  METO/Aa
3JIEKTPOHHOTO OajaHca.



Teopust JIEKTPOIUTHYECKON AUCCOLUALIMNA. DIIEKTPOIUTHI U HEJIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHNW3M IOUCCOLMALMM BEIIECTB C PA3JIUYHBIMU BHJIAMH
XUMHYECKOU cBs3U. Ctenens auccouuanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeAKIIMA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakumii. CBOWCTBa KHCIIOT,
OCHOBaHHUM U COJIEH B CBETE MPECTABIECHUN 00 ANEKTPOIUTHUECKON TUCCOLIHALIIH.
KauecTBeHHbIE peakuiuu Ha MOHBL. [IoHATHE O THApPONHU3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C MOJCIISIMU KPUCTAIUIMYECKHX PEMIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOM peakiiu OT
BO3JICHCTBUSA  Pa3IUYHbIX  (PAKTOPOB, UCCIENOBAHUE  AIIEKTPONPOBOJHOCTH
pPacTBOPOB BEIIECTB, MPOIiecca AUCCOLUALINY KUCTIOT, IIeJI0oUei u coneit (BO3MOKHO
UCIIOJIb30BAHUE BHJIEO0 MAaTEPHAJIOB), MPOBEAECHUE OIBITOB, WUIHOCTPUPYIOLIUX
NpU3HAKU TPOTEKAaHUs peakuuii HOHHOro obOmeHa (oOpa3oBaHuE oOcajika,
BbIJIEJIEHWE Ta3a, 0O0pa30BaHHME BObI), OMBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTENbHO-BOCCTAHOBUTENIBHBIX PEaKIHil (FOpeHue, peakiuu paszioKeHHUs,
COCIMHEHHUS), pACMO3HABAHME  HEOPraHWYECKUX  BEIIECTB C  MOMOIIBIO
KAUYECTBEHHBIX PEAKIIMM HA UOHBI, PELICHUE dKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemerajyibl 4 MX cOeAMHEHUS

OO6miast xapaktepucTuka TraloreHoB. (OCOOEHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (PU3NYECKUe CBOWMCTBA MPOCTHIX
BEII[ECTB — raJIoTeHOB. XMMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa (B3auMOICHCTBHE
C MeTaJUlaMH, HEMEeTajUlaMH, Iuesoyamu). XiiopoBojpopon. ConsiHasg KHCIIOTa,
XUMHUYECKHE CBOMCTBA, IIOJy4YEHHE, MOpuUMEHEeHue. JlelcTBHEe XJopa U
XJIOPOBOJIOPOJA HA OPTaHU3M 4YeJIOBEKA. BakHenme XJIopuabl U UX HaX0XKICHUE B
IIPUPOJE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTtpoeHue U (PU3MUYECcKHe CBOICTBA
MPOCTBIX BEUIECTB — KMCIOPOa U Cepbl. AJUIOTPOIHBIE MOAU(PUKAIIMN KUCIOpOia
U cepbl. XUMUYecKkre cBoicTBa ceprl. CepoBOIOPOA, CTpOCHUE, (PU3MUECKHE U
XUMH4YECKUe CBOMCTBA. OKCHIBI Cepbl KaK MPEACTABUTENHN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (U3nYecKue 1 XuMUIecKre CBOMCTBa (0011I1e KaK MPeCTaBUTEIIS
KJlacca KUCIOT U crneurduueckue). XMMHUUYECKHE peakluu, JIekKallue B OCHOBE
MIPOMBIIIJIEHHOTO CIOCc00a MOMy4YeHUs CEpHOM KHUCHOThl. [IprmeHeHue cepHoOM
kucaoTel. COJM CepHOM KHUCIOTHI, KadeCTBEHHas peakuus Ha CyJab(paT-HuOH.
Haxoxnenne cepbl u €€ coeIMHEHUNW B TpUPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIoLEel Cpelbl COECOUHEHUSIMU Cepbl (KUCIOTHBIE JI0XKIH, 3arpsi3HEHHE
BO3/lyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALLECHU.



OO6mast xapakTepucTuka 3JeMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUSA. A30T, paclpOCTPaHEHUE B MPHUPOJE,
dbuzndeckue U XuMuieckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €To0
dbu3nYecKue U XUMHUYECKUE CBOMCTBA, MofyueHue u npumeHenue. Coam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (Pu3nueckue M XUMHYECKHUE
cBoicTBa (0OIIME€ KaK TMPENCTaBUTENSI Kilacca KHUCIOT W craenuduueckue).
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHUSI B KAUECTBE MUHEPATbHBIX YA0OPEHUH.
XUMHYECKOE 3arpsi3HEeHNE OKPY Karollel cpefibl COETUHEHUSIMH a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEeHUE BO31yXa, MO4YBbl U BoAoEéMoB). docdop, amioTporHbie
moaudukanuu gocdopa, pusnveckue u xumMuueckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, puznueckue M XMMHUECKHE CBOWCTBA, MOJyUYCHHE.
Hcnonw3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepuctuka 3nemMeHToB IV A-rpynmbel. OCoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEePHbIE CTETICHU OKUCIICHUS. Y TIIEPO/I, AJTIOTPOITHBIE MOIU(PUKAIIIH,
pacnpocTpaHeHue B IpuUpoje, PU3NYECKUe U XUMUYECKHUE CBOMCTBA. AJCOpOIus.
Kpyrosopor yrimepona B mnpupone. OKcuabl yriepoja, WX (QuU3MYECKUe U
XUMUYECKHE CBOWMCTBA, JEWCTBUE HA JKUBBIE OpPraHW3MBblI, I[IOJIyYE€HHE U
IpUMEHEHHE. DKOJIOTHYECKue MpoOJIeMbl, CBsA3aHHBIE ¢ okcuaom yriepoaa (IV),
TUII0TE3a TJI00AIBHOTO TOTEIJICHUS KIWMaTa, MapHUKOBBIA 3 ¢deKT. YrosbHas
Kucinora U e€ conu, uX (U3HYECKHEe M XUMHUYECKHME CBOMCTBA, MOJyYE€HHUE U
npuMmeHeHne. KadecTBeHHass peakuuss Ha KapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJICHHOCTH U CEIBCKOM XO3SIICTBE.

[lepBoHaUanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIICH, dTAaHOJ, TJIMIEPUH, YKCYCHAs KUCIIO0TA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOIHBIN Ta3, HEDTh),
IPOJIYKTHl HX TIepepadoTku (O€H3MH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[lonsiTue 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriaeBoJax — U UX
poii B KHM3HM 4YeloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCTUHEHH M.

KpemHunii, ero d¢usnueckne W XUMHYECKHE CBOWCTBA, MOJYYCHHE W
npumeHenue. CoennHenust KpeMHaust B mpupoje. Ooiire npeacTaBaeHust 00 OKCUie
kpemHaus (IV) m xpemaneBoi kuciaote. CHIMKATHI, ©X HCIOJB30BaHHE B OBITY, B
MIPOMBIIIJIEHHOCTU. BakHeHIne CcTpouTelibHbIe MaTepualibl: KepaMHKa, CTEKIIO,
IeMeHT, ©OeToH, Xene300eToH. IIpobOimempl  6€30macCHOTO  MCIOJIB30BAHHS
CTPOUTENbHBIX MAaTEPUAJIOB B MIOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

M3yuyeHHE 00pa3l0B HEOPraHMYECKUX BELIECTB, CBOWCTB COJSIHOW KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMI Ha XJIOPUA-UOHBI U HAOJIOJCHUE MTPU3HAKOB



WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe U XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
03HAaKOMJICHHE ¢ 00pa3iiaMu XJIOPUA0B (TaJIOTEHUI0B), O3HAKOMJIICHHE C 00pa3liaMu
ceppl U €€ COeNMHEHUSIMH (BO3MOXKHO UCIIOJIb30BAHUE BHUACOMATEPHUAIIOB),
HaOJII0/IeHNEe TIpoliecca 00YTIIMBaHUsl caxapa MoJj| JeMCTBUEM KOHIICHTPUPOBAHHOM
CEpPHOM KHUCIOThI, U3YUEHHE XUMUYECKUX CBOMCTB pa30aBiIeHHON CEpHON KUCIIOTHI,
MPOBEJICHNE KaueCTBEHHON peakIuu Ha CyJib(paT-uoH U HaOJII0/IeHHE MpU3HaKa eé
MPOTEKAaHUs, O3HAKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMM a30Ta, gocdopa U ux
coeIMHEHU (BO3MOXKHO UCIIOJIh30BaHUE BHUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX
u (dochopHbIX yn0OpeHHil, TolydeHue, coOupanue, pacrio3HaBaHUE W M3Y4YCHHUE
CBOWMCTB aMMHaKa, MPOBEIACHHUE KAYECTBEHHBIX pEAKIMM HAa HMOH aMMOHHUS U
dochar-uoH u U3yYeHHUE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCHCTBUE
KOHIICHTPUPOBAHHOW a30THOW KHUCIOTHI C MeIbl0 (BO3MOXXHO HCIOJIb30BAHHE
BUJIEOMATEpPUAIOB), H3yUYCHHE MOJEJeH KPHUCTALIMUECKUX PEmETOK aaMasa,
rpaduta, (QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJcopOIMH pacTBOPEHHBIX
BCIIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTUBOrasa, IOJIYUYCHHE,
cobupanue, pacrio3HaBaHWE U M3YyUYCHHE CBOMCTB YTJICKHCIIOTO Ta3a, MPOBEJICHHE
KaueCTBEHHBIX pEaKIuii Ha KapOOHAT U CUJIMKAT-UOHBI U U3yYEHUE MPU3HAKOB HUX
NpPOTEKAHUs, O3HAKOMJICHME C NPOAYKIMEH CHIMKATHOW MPOMBIIIJICHHOCTH,
pellleHNEe SKCIEPUMEHTANIbHBIX 3ajlauy 1Mo Teme «BaxkHelme HemeTamabl U HUX
COCZIMHECHUSD.

MeTta/ulbl M UX COeTHMHEHMSI

OO6mias xapakTepUCTUKAa XUMUYECKUX DJIEMEHTOB — METAJNIOB HA OCHOBAaHUH
ux mnonoxeHuss B Illepumogumueckoit cucreme xumuuyeckux nsiaemeHtoB [l H.
MengeneeBa u crpoeHus atomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAIMYECKasi ~ KPUCTAIMYECKAass  pemeTka.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. OU3nyeckrue U XMMUYECKHe CBOKcTBa MeTamuioB. Oomme
crocoObl Toy4yeHus MeTaioB. [loHsATHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoOBbl 3aIUTHI X OT Koppo3un. CiuiaBsl (CTalb, YyT'yH, TIOPATIOMUHHM, OpOH3a)
U UX OIPUMEHEHHE B OBITY U IPOMBILIJIEHHOCTH.

[Ilenounble MeTambl: mojioxkeHue B llepuoaudeckor cUCTEME XUMHYECKUX
snementoB JI. M. MeHaeneeBa, CTpOCHUE MX aTOMOB, HaXOXJICHUE B MPHUPOJE.
dusnuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u
TUJAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue IIeOYHBIX METAUIOB U HUX
COEMHECHUM.

[[lenoyHoO3eMeNbHBIE METAJUIBI MAarHMd H  KaJIbIWM: TOJIOKEHUE B
[Tepunoanueckoil cucreme xumuueckux 3emMenToB 1. 1. MenaeneeBa, cTpoeHue ux
aTOMOB, HaxoXxJjeHue B npupojae. duznueckue 1 XMuMUUECKUE CBOMCTBA MarHus U



Kasbliusl. Baxueiie coefuHeHUs Kablus (OKCUI, TUAPOKCH, coin). JKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTPaHEHHUS.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mpupone. duszuyeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOMCTBA OKCUJA U THAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpoeHHE aroma, HaxoxiaeHue B npupone. dusuueckue u
XUMUYECKHE CBOMCTBA kelne3a. OKCubl, TUIpOoKcU bl U conu xkenesa (1) u xxenesza
(IIT), ux cocra, CBOIMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pasllaMud METAJJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTECH B3aUMOJICHCTBHS OKCHA
KaJblIUsl M HATPUS C BOJAOW (BO3MOXHO WCIIOJIb30BAaHUE BHUJICOMATEPUATIOB),
UCCIIEIOBaHUE CBOMCTB KECTKOM BOJbI, MPOIIECCA TOPEHUS Keje3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), IMPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MATHUSI, KaJIbITUs, ATFOMUHMS, IIMHKA, skee3a (11)
u sxene3a (II1), meau (II), HaGaromeHMEe W ONMMCAHHE TPOILIECCOB OKpPAIIMBAHMUS
IUIAMEHM HMOHAMHM HATpUs, Kaiuus ¢ Kajblus (BO3MOXHO HCIOJIb30BaHHE
BUJICOMATEPHUAJIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBONCTB THIPOKCHIA AJTIOMUHUS U
TUAPOKCUAA LIMHKA, PEIICHHE SKCIEPUMEHTAJbHbIX 3a/1a4 1o TeMe «BakHeilmue
METaJUIbl U UX COEAUHEHUS.

XuMHA U OKPYXKAKOIIAA Cpeaa

BemecTtBa m Marepuasibl B NMOBCEHEBHOM KHW3HHU YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHKUE BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPABIECHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollell cpeabl (MpeaenbHas JOMyCTUMAs
KOHIIeHTpanus Bemects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE 00pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mesrcnpeomemnmnuwie cea3u

Peanuzamus MexXnpeaMETHBIX CBSI3€M INMPH HM3YYEHHM XHUMUHA B 9 Kiacce
OCYILIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATHM, SIBJISIIOIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.



OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHHTE3, KJIacCUPUKANUSI, TEePUOJANIHOCTh, HAOIIOIEHNE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TEXHOJIOT UL, MAaTEPUAIIBI.

dwusnka: MaTepus, aTOM, JICKTPOH, POTOH, HEUTPOH, MOH, HYKJIUI, H30TOIIHI,
PalOaKTUBHOCTD, MOJICKYJIa, ANEKTPUICCKUI 3aps, IIPOBOIHUKH,
MOMYPOBOJHUKH, JUDIIEKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTD, KPUCTAJUTMUECKAs
peméTka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, €IUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3b1, CoJHIIE.

buonorus: dortocuHTe3, npixanue, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOIBI, TTOJIE3HBIE
HCKOIIaeMbIC, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIn4HOCTHBIE pE3yibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlllecTBe TMpaBWJIaMd U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
pacuIpeHue OMbITa IeSITEIbHOCTH Ha €€ OCHOBE, B TOM YKCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 O0O0IIEeCTBA, CIIOCOOHOCTH BJIAACTh JOCTOBEpHOU HHMOpManueil o
NEPEIOBbIX JOCTUXKEHUSX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
0JIE3HOM, y4eOHOMCCIIeI0BATEeIBCKOM, TBOPUYECKON U IPYTUX BUJIAX ICSITEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOM MAESTENBHOCTH TMPHU BBITTOJIHEHUH
y4eOHBIX, TMO3HABATEIbHBIX 3a/1au, BBIMOJHEHUH XUMUYECKUX HKCIEPUMEHTOB,
CO3JJaHUH YYEOHBIX TPOECKTOB, CTPEMJICHHUSI K B3aUMOIIOHUMAaHHIO ¥ B3aUMOITOMOIIIH
B MpoIiecce ITON YueOHOU eI TeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBE/ICHUE
U MOCTYNKH CBOMX TOBApPHUILIEH C MO3UIMU HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSI TOCIEACTBUM MMOCTYKOB;

3) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJIbI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOJ0IaeMBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIbHOM, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHBIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHUIO, JH00O3HATENBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPy10BOIr0 BOCHIUTAHMUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBaXEHUE K TPYAY U pe3yJibTaTaM TPYAOBOM ESITEIHLHOCTH, B TOM YHCIIC HA OCHOBE
OPUMEHEHHMs]  TPEJAMETHBIX 3HAaHUW 1O  XWMHUH, OCO3HAaHHBIA  BBIOOD
WHJMBUIYaJIbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
UHTEPECOB M CIIOCOOHOCTH K XUMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOHM MpodheCCUOHAIBHOM JEATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYeCKOro BOCIIUTAHUS

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHUE K TPUPO/IEC KAK UCTOYHHUKY KUZHH
Ha 3emMJie, OCHOBE €€ CyYIIEeCTBOBAaHHSA, NOHUMAHHWE ILIEHHOCTH 3J0pPOBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3nuecKoMy U TICUXMYECKOMY 3J0pPOBBIO, OCO3HAHME IIEHHOCTH COOJIOJEHUS
npaBMJI 0€30TMACHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIydaeMble MPU WU3YYCHUH XUMUU, IS
peLICHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEW MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHS (3aKOH, TEOPHS, TPUHIIHII,
runore3a, (akt, cucrema, NPOILECC, HSKCIEPUMEHT U JPYroe.), KOTOpBIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MNpeIMeTax M IMO3BOJIAIOT Ha
OCHOBE 3HAHWU U3 TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAaHMPOBAHMIO M OCYLIECTBICHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
MPU3HAKH, YCTAaHABIWBATH B3aUMOCBS3b C JIPYTUMH TMOHSATHSIMHU), UCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAau€CTBE WHCTPYMEHTA
MO3HAHUS, 4 TAKXKE B KAYECTBE OCHOBHI /I (POPMUPOBAHMSI TUIIOTE3BI IO TPOBEPKE
PaBUIILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOJIOM Ipoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 mpojerIaHHol padore.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH WH()OPMAIHIO
Pa3IUYHBIX BUJAOB U (POPM MIPEACTABICHUS, MOTYy4YaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
nmocoOus, pecypcsl WHTepHETa), KPUTUYECKH OICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSTh PAa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpYrUMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATh B Mpolecce ydyeOHOU
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XOJI€ AUANIOTa U (UJIN) TUCKYCCUU) 110 CYIIECTBY
oOcyxaeMoi Tembl, (OPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yjbTaThl  MO3HABATEILHOM
JCSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUS XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEJOBATENbCKOM  NIEATENbHOCTH  TMPU  PEUICHUU
BO3HHUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbD», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, OMNpenelieHue KPUTEPUEB 1O OICHKEe KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe Y4eOHbIe NelCTBUA:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HEeKTUBHBIE CIIOCOOBI PEeIIeHNs] YIEOHBIX H
MO3HABATENbHBIX 3aJ]a4, CaMOCTOSITEJIbBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPHU BBINOJHCHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asABICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJTU3UPOBATH KOHTEKCTHI, MIpejlaraéMble B YCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOW (eaepanbHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSATHUN: aToOM, MOJIEKYIa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P(DEKT peakinu,
SIIPO aToMa, JICKTPOHHBIN CJIOM aToMa, aTOMHAasi OpOUTalb, PaJnyC aToMa,
XUMUYECKasi CBsI3b, MOJIAPHAsI U HEMOJspHAs KOBaJEHTHAsI CBS3b, MOHHAS
CBSI3b, HWOH, KAaTHOH, AaHWOH, pPAacTBOpP, MaccoBas JOJis1 BeIIeCTBa
(poIIeHTHAs! KOHIICHTPAIIKSs ) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBsi3M (KOBajJeHTHass M HOHHAasA) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXpPAHEHMS] MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTajapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX EMEHTOB (COCTAB U 3aps AApa, 0OILIEe YUCIO AIEKTPOHOB U
pacnpesiesIeHUue UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMUYECKHE DJIEMEHTBI, HEOPraHUYECKHUE BEIIECTBA,
XUMHYECKUE pEeaKUuu (MO YHUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKUUU
BEULIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, IMOATBEPIKIAAs OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBpPALCHUN B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MACChI BEIIECTB,
MacCOBYIO JIOJIF0 XMMHYECKOro J3JIeMEeHTa 1o (opMysie COEIUHEHHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJANUTH PACUETHI IO YPABHEHUIO
XUMUYECKOW peaKuu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIUTEIBHOMN AEATEIbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0000IIeHHe, CHCTeMaTU3alio, KiacCcudUKaIuio,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKHX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIeI0OBaTh MpaBUJIaM MOJIb30BAHUS XUMHUUECKOU OCYA0N U Ja00paTOPHBIM
o0opyaoBaHMEM, a TakKe IMpaBuWiaM oOOpalleHHus C BeIleCTBaMU B
COOTBETCTBHM C MHCTPYKUMSIMH TIO BBINOJTHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OTBITOB IO MOTYUYEHUIO U COOMPAHMIO ra3000pa3HbBIX BEIECTB
(BoOpoZla M KHCIIOPOJA), MPUTOTOBIECHUIO PACTBOPOB C OMNPEACIEHHOM
MaccOBOW J0JIEM PacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH M MPOBOAUTH
XUMHUYECKUE DKCIIEPUMEHTHI II0 PACIIO3HABAHUIO PACTBOPOB ILEJIOYEH U
KUCJIOT ¢ MOMOIIbIO MHJIUKATOPOB (JaKMYC, (peHon(Tanent, METHIOPaHK

U ApYyrue).

K xoniy oOydenus B 9 kiacce nmpeMeTHbIC PE3yIbTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHUSI, XMMUYECKasi peaKklus, XUMUYecKasi CBs3b, TEIUIOBOM 3P (heKT
peakiuu, MOJib, MOJISIpHBIA  OOBEM,  pacTBOp,  BJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIMUTENb, BOCCTAHOBUTEIIb, OKUCIIEHUE U BOCCTAHOBIICHUE, aJUIOTPOIHS,
aM(OoTepHOCTD, XUMUYECKas CBSI3b (koBaJIEHTHAS, VMOHHAas,
METAJTUYECKasl ), KpUCTAJUTMYECKAs PEIIETKA, KOPPO3HsI METAILIIOB, CILJIABHI,
CKOPOCTh XMMHUYECKOW peaKIuu, MPeaesibHO JOMYCTUMAas KOHIICHTpAIHS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

OTPENIECNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUN 1o (opMynam, BUJ XUMHUYECKOUH
cBs3u (KOBAJICHTHAs, WOHHAs, METaJUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAX HEOPTaHUYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUYCCKOMN
PEMETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: OMNUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoAarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoJibIIME TEPHOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKON TaOIHIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB U
3apsAn  sapa, oOmIee YUCIO DJIEKTPOHOB M paclpelesieHue HX IO
AJIIEKTPOHHBIM CII0sIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COEIMHEHUH B Mpeaeiax MajblX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YaCTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PPeKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmMUEe W CrenuUUecKrue XUMUYECKHE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIasi OIMNHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIH;

COCTaBJSITh YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALIMM  KHUCIIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIUIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIHi
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OalaHca 3TUX PEeaKIluii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYCCKUX TMPEBPAIICHUH B Pa3THMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XHUMHYECKOTO JJIeMEeHTa Mo (OpMylie COSAMHECHHUS,
MaCCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOUN peaKinu;

COOJTIOIaTh TIPaBHJIIA TIOJIH30BAHM XUMUYECKOU MOCYAON U IaOOpaTOPHBIM
o0opyloBaHMEM, a TakXKe TpaBuUia OOpamieHUs C BEIIeCTBAMHU B
COOTBETCTBHHM C HWHCTPYKIUSMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTIBITOB IO TIOTYYSHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa M yriaeKucsoro rasa);

MPOBOJIUTH PEAKIINH, TIOATBEPKTAIONINE KAYSCTBEHHBIN COCTAaB Pa3IMUHBIX
BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XIOPUA-, OPOMHUI-, WOIUMI-,
kapOoHat-, docdar-, cunmkar-, cynbhar-, THIAPOKCHUJ-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYEHHBIX METAJIOB, NMPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE OTEpaIlUi MBICTUTEIBHON AESTEIHbHOCTU — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IIEHUE, CUCTEMATHU3AIINIO, BBISIBICHUE IPUYHUHHO-
CJIEICTBEHHBIX CBA3€H — NJIi M3yYEeHUs] CBOWCTB BEIIECTB U XMMHUYECKHUX
peakiuii, eCTeCTBEHHO-Hay4YHbIE€ METOJIbl TO3HAHHMS — HAOII0IeHuE,
U3MEepeHne, MOJICTIMPOBAHKE, SKCTIEPUMEHT (PEaJIbHbIN U MBICTICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
Ne KosmmuecTBo yacos DJIeKTPOHHbIE
n | HaumeHoBaHue pa3aesoB (uudposbie)
KoHuTpoJuabsH IIpakTHyeck
/ | ¥ TeM mporpaMmmsl Bcero o0pa3oBaTe/ibHbIE
ble padoThI He padoThl
n pecypchl
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumusi — BakHast 00J1acTh
bu6mmoreka [IOK
1. €CTECTBO3HAHUS U
N 5 2 https://m.edsoo.ru/7f418
1 MIPAKTUYECKOU 17e
NEATEIILHOCTH YeJI0BEKA T
bu6mmoreka [IOK
1. BemecTBa n xumuueckue
15 1 https://m.edsoo.ru/7f418
2 peakuuu
3ic
Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

2. Bosznyx. Kucnopoa. BubmaoTexa LIOK
6 https://m.edsoo.ru/7f418
1 ITousarue 00 oxkcumax
37c
2. Bonopoa.llonsitue o Bubmiorexa LIOK
8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COIAX
3¢
2. Bopa. PactBopel. [lonsitue Bubmiorexa LIOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHMAX e




OCHOBHBIE KJIACCHI

bubmunoreka LIOK

HEOPraHUYECKUX 11 https://m.edsoo.ru/7f418
COeqUHEHUN 37c¢
Hroro no pazgeny 30

Paznean 3. Ilepuoanyeckuii 3akon u [lepuoguyeckasi cucrema xumnuyeckux 3;1eMeHToB /. . MenaeseeBa.
CtpoeHue aToMoB. XumMuieckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [IOK

XUMHUYECKHX dJIeMeHTOB JI. 7 https://m.edsoo.ru/7f418
N. MenpneneeBa. Ctpoenue 37¢c
aToMa
XuMuJecKas CBS3b.
bu6moreka [IOK
OKucIuTENbHO-
8 https://m.edsoo.ru/7f418
BOCCTaHOBUTEILHBIC 17
peakuuu o
bu6moreka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
bu6moreka [IOK
Pe3epBHOE BpeMst 3 https://m.edsoo.ru/7f418
37c
OBIIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME




9 KUIIACC

Ne KoimuecTBo 4acos DJIEeKTPOHHbIE
n | HaumeHoBaHue pa3aesoB (uudposbie)
KoHuTpoJuabsH IIpakTHyeck
/ | ¥ TeM mporpaMmmsl Bcero o0pa3oBaTre/ibHbIE
ble padoThI He padoThl
n pecypcsl
Pa3nen 1. BemecTBo  XuMnuyeckmne peakuun
| [ToBTOpEeHue u yriuyonenue bubnuotexa [JOK
1' 3HAHUI OCHOBHBIX Pa3/IeJIOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 Kiacca 636
bu6moreka [IOK
1. OCHOBHBIE 3aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f41a
2 XUMHWYECKUX PEAKIINHN
636
| DNEeKTpOIUTHYECKAsS bubnuoreka [IOK
3' nuccoryanusg. XuMudecKue 8 1 1 https://m.edsoo.ru/7f41a
peakuuu B pacTBopax 636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeANHEHHUS
) OO6mras xapakTepucTuKa bubnuorexa [IOK
1' XUMHUYECKUX DIIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpynmnst. ["anorenst 636
OO1as xapakTepucTuKa
P P bubnuorexa [JOK
2. XUMHUYECKUX 3JIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
2 VIA-rpynnei. Cepa u e€ 636
COCTMHEHUS =
2. OO1as xapakTepuCcTHKa bubmorexa [IOK
7 1 https://m.edsoo.ru/7f41a
3 XUMHUYECKUX HJIEMEHTOB

636




VA-rpymmsl. A3oT, pochop
1 UX COCAUHCHUA

OOmast xapakTepuCcTUKa

bubauoreka [IOK

2. XUMHUYECKHX AJIICMEHTOB
8 https://m.edsoo.ru/7f41a
4 IVA-rpynnel. Yraepon u 636
KPEMHUW U UX COCTUHEHUS T
Hroro no pazgeny 25
Paznen 3. MeTa/iibl U MX COeIMHEHHSI
3 bu6mmoreka [IOK
1' OO1mpe cBOCTBA METAILIOB 4 https://m.edsoo.ru/7f41a
636
. bu6moreka [IOK
3. Baxneiimme Mmetamisl 1 UX
16 https://m.edsoo.ru/7f41a
2 COEIUHEHUS
636
Hroro no pazneny 20
Pasznen 4. Xumus v OKpy:Kaomas cpeia
bu6moreka [IOK
4. BemiectBa u matepuaisl B
3 https://m.edsoo.ru/7f41a
1 JKM3HHU 4eJI0BEKa
636
Uroro no pazneny 3
bubmuoreka [{OK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
] Kouu4vecTBO yacoB DJIeKTPOHHBbIE
I Kontpoas | IlpakTtuue Aara uugposkie
Tema ypoka usyue
/ Bcero HbIE CKHe st oOpasoBareJb
1 padoThI padoThI HbI€ pecypchbl
bubmmoteka
| [Ipenmer xumuu. Poss xumun B | LIOK
JKM3HU YejoBeKa. Tena u BemecTa https://m.edsoo.r
u/ff0d210¢
bubmmoreka
> IToasaTre o MeTogax MO3HAHUSA B 1 HOK
XUMUU https://m.edsoo.r
u/ff0d227e
[Tpaktruueckas padota Ne 1 «IIpaBumra Bubnmmoreka
3 paboTHI B Ta0OPATOPUU U TIPUEMBI | LIOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.r
000pyI0BaHUEM u/ff0d23dc
bubnuoreka
4 Yuctele BerrecTBa U cMmecu. CriocoObl | HOK
pazzaeieHus cMmecein https://m.edsoo.r
u/ff0d26ca
[TpakTrueckas padota Ne 2 bubmotexa
5| «Paznenenue cmecelt (Ha mpumepe 1 HOK
OYMCTKU TTOBAPEHHOU COJIH)» butps:/fin.edsoo.r
u/ff0d28c8
6 | ATOMBI U MOJIEKYJIBI 1 bubamoteia

[TOK




https://m.edsoo.r
u/ff0d2a6¢

XUMUYECKUE DIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d2be8

[IpocThlie u cnokHBIE BELIECTBA

bubnnoreka
[HOK
https://m.edsoo.r
u/ff0d2a6¢

ATOMHO-MOJIEKYJIIPHOE YYEHHUE

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d2d50

3aKOH MOCTOSIHCTBA COCTAaBA BEUIECTB.
Xumudaeckas hopmyna. BareHTHOCTH
aTOMOB XMMHMUYECKUX 3JIEMEHTOB

bubnnoreka
HOK
https://m.edsoo.r
u/ff0d2eae

OTHOcUTeNnLHAsA aTOMHAs Macca.
OTHOCUTENLHAA MOJICKYJIApHas Macca

bubanoreka
HOK
https://m.edsoo.r
u/ff0d323c¢

MaccoBas g0Js1 XUMUYECKOTO
3JICMCHTA B COCIMHCHHUHN

bubanoreka
HOK
https://m.edsoo.r
u/ff0d350c¢

Konunuectso BemecTsa. Mosb.
Moumnspaas macca

bubnuoreka
LHOK
https://m.edsoo.r
u/ff0d5230




bubmmoreka

Du3nUecKre U XUMHUCCKHUE SIBIICHHUSL. ITIOK
XuMHUYECKast peaKuust https://m.edsoo.r
u/ff0d37fa
bubnnoreka
[Ipu3Haku u yCcioBUs NPOTEKaHUSA [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.r
u/ff0d3al6
bubnnoreka
3aKoH COXpaHEHHUsI MaCChl BEIIECTB. [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.r
u/ff0d3b88
bubnnoreka
Brrunciaenus Komm4uecTBa, MacChl OK
BEIIECTBA MO YPABHEHUSIM 1
UMITICCKIX DeAKLU https://m.edsoo.r
peaxtt W/ff0d5708
bubnmmoreka
Knaccudukanus xumuaeckux OK
peakiuii (CoeTuHEHNs, Pa3IoKECHHUSI, 1
erme SmenHa) https://m.edsoo.r
JAMCIICHMA, ODMCHA, W/f0d3£34
.. bu6 e
M. B. JIoMOHOCOB — y4€HBIi- HOIHOTERA
HOK
sHIKIIoneaucT. O000IIEHNE U
. https://m.edsoo.r
CHCTEMAaTHU3alKsl 3HAaHHUI W/Ef0d40cd
bubanoreka
Kontponsnas pa6ora Nel mo teme LIOK

«BelecTBa 1 XUMHYECKHUE PpCaKkuuum»

https://m.edsoo.r
u/ff0d4290




Bo3ayx — cmech razos. Cocras

bubmmoreka

[HOK
Bo3ayxa. Kucinopoa — anemeHt u
npoctoe Berectso. O30H https://m.edsoo.r
P HISCTBO. w/f0d448e
. bubnuoreka
dusnueckre U XUMHYECKHIE CBOMCTBA OK
KHCJIOpoJia (PeaKIuy OKUCIICHUS, 1
ropenue). [lonstue 00 okcumax Btps:nnedbsoo.r
PEHHE). a w/ff0d4614
bubnuoreka
CriocoObl nostydeHus: KUCI0po/ia B OK
a00paTOPUH U MPOMBIIITIICHHOCTH. a
I[Ipumenenne KucIOpoaa hups://m.edsoo.r
P poa W/ff0d497a
TennoBoii 3¢ ekt xumMuueckoin bubnuoreka
peakuuu, OHATHE O [HOK
TEPMOXUMHUUYECKOM YPABHEHUHU, DK30- https://m.edsoo.r
W SHIOTEPMHUYECKUX PEAKITUIX u/ff0d4790
bubnuoreka
TommBo (HedTh, yroiabs U METaH). OK
3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro 1
O — https://m.edsoo.r
peAoTEpatl u/ff0ddcda
bubnunoreka
[IpakTuueckas padota Ne 3 o Teme OK
«[lonydyenue u cobupanue 1
KUCIIOPOIa, U3YUEHUE €r0 CBOMCTBY hitps://m.edsoo.r
pOa, 13y u/ff0d4ac2
bubnunoreka
Bonopon — snemeHT u npocToe I[IOK
BelecTBo. Haxoxaenue B npupoae https://m.edsoo.r
u/ff0d4ddo
duznyeckue 1 XMUMHUYECKHUE CBOMCTBA bubanoreka
Bojopoaa. [Ipumenenue Bogopona HOK




https://m.edsoo.r

u/ff0d4ddo
bubanoreka
ITonsaTue o KUCIOTax U COJISIX HOK
https://m.edsoo.r
u/ff0d50d2
bubanorexa
Crioco0bl Mmosty4eHust BOAOPO/Ia B [HOK
naboparopuu https://m.edsoo.r
u/ff0d4dd0
[IpakTiueckas padorta Ne 4 o Teme Bpgigxlorexa
«[Tomy4yenne u coOupanue BOJAOPO/Ia, a
U3YUYEHUE €ro CBOMCTBY» hitps://m.edsoo.x
i W/fFOd442
bubanorexa
Mousapablii 006EM ra3oB. 3aK0H IIOK
ABoraapo https://m.edsoo.r
u/ff0d542e
. bubanorexa
Brrancienus 00béMa, KOJIMUECTBA OK
BEII[ECTBA rasa Mo €ro U3BECTHOMY 1
KOJINYECTBY BEIIECTBA UIH 00BEM https://m.edso0.1
y Bettt y w/ff0d55a0
.. bubGauoreka
Brrunciaenus 00EMOB ra30B MO OK
YPaBHEHUIO PEAKIIMU HA OCHOBE 1
3aKOHA 00BEMHBIX OTHOIIIEHWI ra30B https://m.edsoo.r
u/ff0d5708
Bbubaunoreka
dusznueckue U XUMHUUYECKUE CBOIICTBA LIOK

BOJBI

https://m.edsoo.r
u/ff0d587a




bubmmoreka

CocraB ocnosanuil. [lonstue 06 LIOK
HHIUKATOpax https://m.edsoo.r
u/ff0d59e2
Bopa xak pacTBopuTEnb. bubanoreka
Hacenmennsie 1 HeHACHIIIIEHHBIC [HOK
pactBOpbl. MaccoBas J10J1sl BEIIECTBA https://m.edsoo.r
B pacTBope u/ff0d5b40
ITpakTrueckas padora Ne 5 o Teme bubnnoTeka
«IIpurotoBneHue pacTBOPOB C [HOK
ONpeaeNEHHON MacCOBOM T0JeN https://m.edsoo.r
PacTBOPEHHOTO BEIIECTBA» u/ff0dSeba
bubnuoteka
KontponbHas padota Ne2 o teme [HOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.r
u/ff0d6342
bubnuoreka
Oxkcuapl: cocTaB, Kiaccudukaus, HOK
HOMEHKIIATypa https://m.edsoo.r
u/ff0d664e
[Tonydyenune u XuMHUYECKUE CBOMCTBA bubanotexa
KHCIIOTHBIX, OCHOBHBIX U Iljtopfllm.e dsoo.r
aM(bOTEepPHBIX OKCHJIOB WE0d664e
bubnuoteka
OcHoBaHHUsI: COCTaB, KJIacCU(UKALINS, [HOK

HOMEHKJIaTypa

https://m.edsoo.r
u/ff0d67ca




bubmmoreka

ITosmyyenne u XMMHYECKHE CBOMCTBA LIOK
OCHOBAHMI https://m.edsoo.r
u/ff0d67ca
bubnuoreka
Kucnotsr: cocras, knaccudukanms, [HOK
HOMEHKIaTypa https://m.edsoo.r
w/ffOdfee2
bubnuoreka
ITosyyeHne u XMMHYECKHE CBOMCTBA LIOK
KHCJIOT https://m.edsoo.r
w/ffOdfee2
Conu (cpenHue): HOMEHKIATypa, bubmmotexa
CHOCOOBI OJTYYESHHS, XUMUYECKHE HOK
cBOHCTBA https://m.edsoo.r
u/00ad9474
[Tpaktuueckast padota Ne 6. Pemenue Bubnmoreka
9KCIICPUMCHTAJIPHBIX 3a/1a4 110 TEME HOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.r
COEIMHEHUI u/00ad9b7¢c
bubnuoreka
['eneTnueckas cBsI3b MEXKIY KJlIaCCaMU [HOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.r
u/00ad9a50
bubnuoreka
O060061eHne u cucTeMaTu3amus LIOK

3HaHUH

https://m.edsoo.r
u/00ad9cb2




KonTtponsHas padota Ne3 mo teme

bubmmoreka

n L[OK
OcHOBHBIE KJIACCHI HEOPTAaHUYECKUX
COeMHEHHI" https://m.edsoo.r
u/00ad9ela
bubmmoreka
[TepBbIe MOTBITKA KIIACCUPUKAITAN
[HOK
XUMHYECKHUX AyIeMeHTOB. [loHsTHE O
rpynmnax cXoJIHbIX 2JIEMEHTORB hitps://in.cdsoo.r
26 A w/00ad9ffa
[lepnoanueckuil 3aK0H 1 bubnuoreka
[Iepnoanueckas cucrema [HOK
XUMHUYeCcKnX deMeHToB 1. 1. https://m.edsoo.r
MenneneeBa u/00ada52c
bubmmoreka
[HOK
[Tepuonpl, rpyniibl, TOATPYHIIBI
https://m.edsoo.r
u/00adasS2c
bubnuoteka
Crpoenue atomoB. CocTaB aTOMHBIX [IOK
siaep. M3oTonbl https://m.edsoo.r
u/00ada342
bubnuoreka
CtpoeHue AIIeKTPOHHBIX 000JI0UeK OK
aToMOB 3JieMeHTOB [lepuoauueckoit 1
cuctemsl JI. . MenaeneeBa https:f/m.cdsoo.c
o A u/00ada6bc
XapakTepucTUKa XUMUYECKOTO bubnuoteka
3JIEMEHTA TI0 €T0 MOJIOKEHUIO B IIOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.r
Meneneena u/00ada824




3nauenue Ilepuoanueckoro 3akoHa
JUISL pa3BUTHS HAYKU U NIPAKTUKH. [l
N. MenaeneeB — y4€HbIM, IeAAror 1
rpakJaHUH

bubnnoreka
[HOK
https://m.edsoo.r
u/00ada96e

DNEeKTPOOTPULIATEIEHOCTh ATOMOB
XUMUYECKUX DJIEMEHTOB/
Bcepoccuiickas mpoBepouHas paboTa

bubnnoreka
[HOK
https://m.edsoo.r
u/00adaab8

HNonnasg xuMudeckast CBsI3b

bubnnoreka
[HOK
https://m.edsoo.r
u/00adac34

KoBanentHas MOJIApHasA XUMHUUYCCKasa
CBs3b

bubnnoreka
[HOK
https://m.edsoo.r
u/00adaab8

KoBanentnas HenomsipHas
XMUMHYECKasi CBA3b

bubnnoreka
HOK
https://m.edsoo.r
u/00adaab9

CreneHb OKHCIICHUS

bubanoreka
LHOK
https://m.edsoo.r
u/00adae28

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

bubanoreka
HOK
https://m.edsoo.r
u/00adb076

OKHCIIHTEIN B BOCCTAaHOBUTEIN

bubnauoreka
LHOK




https://m.edsoo.r

u/00adb076
KonTpomasHas padora Ne4 o teme bubmorexa
[HOK
«Ctpoenne atoMa. XuUMHUECKast 1
CES3by https://m.edsoo.r
u/00adb486
bubnnoreka
PesepBubrit ypok. O60011eHNE 1 | [HOK
CHCTEMAaTH3aIis 3HaHUH https://m.edsoo.r
u/00adb33c
bubnnoreka
Peseprubrit ypok. O6001eHNEe 1 1 [HOK
CUCTEMAaTH3aIsA 3HaHUH https://m.edsoo.r
u/00ad9cb2
bubnnoreka
PeseprubIit ypok. O6001eHNE 1 | I[IOK
CHCTeMaTH3aIs 3HaHuI https://m.edsoo.r
u/ff0d61c6
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9 KUIIACC

OCHOBHBIX pa3CcjIiOB Kypca 8
Kiacca»

A Kosau4vecTBO 4yacoB 1 DJIeKTPOHHBbIE
ara
n KonTtpoas uupposbie
Tema YpoKa HpaKanec H3Yy4YeH
/ Bcero HbIE o6pasoBaTe/bH
Kue padorbl | HA
n padoThI ble pecypchbl
[Iepnoanueckuil 3aK0H. bubnuoreka
[Iepnoanueckas cucrema | [HOK
XUMHUYecKuX deMmeHToB 1. U. https://m.edsoo.ru
Menpneneera /00adb59e
3aKOHOMEPHOCTH B BubimoTeka
) W3MEHEHUHU CBOMCTB 1 [HOK
XUMHWYECKHUX DJIEMEHTOB https://m.edsoo.ru
MEPBBIX TPEX MEPUOTOB /00adb6b6
bubnuoteka
Knaccudukanus u
[HOK
3 | HOMEHKJaTypa 1
HEOPraHMYECKHX BEIIECTB Btz /im.eddson.cu
P B /00adb7e2
. bubnuoreka
Bubl XuMu4ecKkoi CBs3M U
LHOK
4 | TUNBI KPUCTATUTMYECKHUX 1
CLIETOK https://m.edsoo.ru
P /00adbact
Kontponbras padorta Nel no
teme «I[loBTOpEeHME M
5 | yrny0iieHue 3HaHUN 1 1




Knaccudukarnus XaMHUYECKUX

bubmmoreka

o [HOK
peaKIHii 0 pa3InIHbIM
DH3HAKAM https://m.edsoo.ru
P /00adbcb0
[TonsiTue o ckopocTu bubnuoteka
XHMUYECKOHN PEaKIUH. [IOK
TloHdaTHE O TOMOT'€HHBIX U https://m.edsoo.ru
reTEPOreHHBIX PEAKIIUAX /00adbeYa
TlousiTie 0 XUMHYECKOM
paBHOBecuH. DaKTOPHI, bubnuoreka
BJIMSIFOIIME HA CKOPOCTh HOK
XUMHUYECKON PEaKIuu 1 https://m.edsoo.ru
MOJIOKEHNE XUMHUYECKOTO /00adc28¢c
paBHOBECHs
bubnuoreka
OxucmuTenpHo- LIOK
BOCCTAHOBUTEIIbHBIE PEAKLINU https://m.edsoo.ru
/00adcade
" bubanorexa
Teopust 37EKTPOTUTUYECKOMN OK
nuccormanuyu. CUiIbHEIE U 1
c1a0ble AIIEKTPOJIATHI hitps://m.cdsoo.ru
p /00adcd68
bubnauoreka
o HOK
WNoHHble ypaBHEHUS peakuil
https://m.edsoo.ru
/00add448
o bubnuoreka
XUMHYECKHE CBOUCTBA KHUCIOT
LHOK

1 OCHOBAHUI B CBETE
MpeJICTaBICHUI 00

https://m.edsoo.ru
/00add5d8




BIEKTPOJIUTAYECKON

JIMCCOILTAIINU
XuMHYeCKHe CBOMCTBA COJIEH bubnuoreka
B CBETE IPEJICTaBICHUI 00 IIOK
BIEKTPOJIUTHYECKON https://m.edsoo.ru
JMCCOTHAIIAN /00add8b2
bubnunoreka
. [HOK
[TonsiTue o ruApoOIU3E CoJiei
https://m.edsoo.ru
/00add9d4
bubnuoreka
O06o00uenne n I[IOK
CUCTEMAaTH3aIsA 3HaHUH https://m.edsoo.ru
/00addd12
bubnnoreka
[TpakTruueckas padota Ne 1.
HOK
«Pemenue
SKCIIEPUMCHTAJIFHBIX 33129 Btz /. eddson.cu
P a /00addbfa
Kontponbras padoTta Ne2 o Bubnmoreka
TeMe «JIEKTPOJINTUYECKAs HOK
nucconyanusg. XuMuueckKue https://m.edsoo.ru
peaKkuuu B pacTBOPaAX» /00addecO
bubanoreka
OO6mras xapakTepucTuKa
HOK
rajJioreHoB. XUMHYECKHUE
CBOMCTBa Ha IIpHMeEpeE XJIopa https://m.cdsoo.cu
PHMEPE X710p /00addfe2
XnopoBogopoa. CosnsHast bubnmoreka

KHUCJI0Ta, XUMHYCCKHEC

[TOK




CBOMCTBA, ITOJIy4ECHHUE,

https://m.edsoo.ru

MIPUMEHEHUE /00adel04
[Ipaktuyeckas padora Ne 2 mo bubmmoreka
teMe «llomydyeHne coyssHON LIOK
KHUCIJIOTBI, U3y4YEHHUE €€ https://m.edsoo.ru
CBOMCTB» /00ade348
Brrunciienus no ypaBHEHUSIM bubnuoteka
XUMHUUYECKUX PEAKIINH, eCIn [HOK
OJIMH U3 PEearcHTOB J1aH B https://m.edsoo.ru
M30BITKE /00ade488
bubnuoreka
OO6mras xapakTepucTuKa [HOK
aneMeHTOB VIA-rpymnmsl https://m.edsoo.ru
/00ade64a
AmoTponHbie MOAUBUKAITIT bubnuoteka
cepnl. Haxoxnenue cepsl 1 € LHOK
COETMHEHUH B MIPUPOE. https://m.edsoo.ru
XUMHUYECKUE CBOMCTBA CEPBI /00ade64a
CepoBoaopo, CTpOEHHUE, bubmmorexa
¢buznyeckue 1 XuMu4ecKue HOK
. https://m.edsoo.ru
CBOMCTBA /00ade802
Oxkcunpl cepsl. CepHas bubnuoteka
KHUCTI0Ta, (PU3HUECKUEe U I[HOK
XHMHYECKUE CBOMCTBA, https://m.edsoo.ru
pHMEHEHHUE /00adea28
XUMHUYECKUE PEAKIUH, Bubiorexa
JieXkaniue B OCHOBE 110K

MIPOMBIIIJICHHOTO CcII0c006a




IMOJIYYCHHA CCpHOfI KHUCJIOTHI.

https://m.edsoo.ru

XUMHYECKOE 3arpsiI3HEHHE /00adec8a
OKpYKaroLIEn CpeJIbl
COCIMHEHUSIMU CEPBI
bubnuoteka
Brrunciienue MaccoBoit 10 [HOK
BBIX0/1a IPOAYKTA peaKU https://m.edsoo.ru
/00adec8a
OO01as XxapakTepucTUKa
bubnuoteka
351eMeHTOB V A-rpynisl. A30T, OK
pacrpocTpaHeHHE B PUPOJIE, 1
¢buznyeckue 1 XuMU4ecKue htpsi//n.zbsoo.ru
5 /00adeeab
CBOMCTBA
bubnuoreka
AMMuak, ero pusudeckue u
. [HOK
XMUMHYECKUE CBOICTBA,
MOJIy4YeHUE U IPUMEHEHHE hpsidim.edsoo.ru
v P /00adf004
bubnuoreka
[Ipaktruueckas padota Ne 3 o OK
teme «llonyueHne ammuaka, 1
U3YYEHHUE ero CBOICTBY Wipsidn.edsoo.ru
- /00adf180
N bubnuoreka
A30THAas KUCJOTa, €€
I[HOK
buznyecKkue 1 XuMU4ecKue
cBOCTBA https://m.edsoo.ru
/00adf306
Hcnonp3oBaHne HUTPATOB U bubnmoreka
COJIE aMMOHHSI B KAUECTBE IIOK
MUHEPAIbHBIX YA0OpEHH. https://m.edsoo.ru
XHUMHUYECKOE 3arpsA3HEHNE /00adf518




OKpYKaKOLIEH CpeJIbl
COEJIMHEHUSIMU a30Ta

dochop. Oxeun docdopa (V) bubnuoreka
u pochopHas Kucnora, [HOK
¢bu3nvecKne 1 XUMHIECKUE https://m.edsoo.ru
CBOMCTBA, [TOJIy4CHHUE /00adf68a
Ucnonws3oBanue docdaTtoB B bubnuoteka
Ka4eCTBC MUHCPAITbHBIX ]_[OK
yIo0OpeHui. 3arpsi3HeHHEe https://m.edsoo.ru
MPUPOIHOM cpenbl hochaTamu /00adfc20
bubnuoreka
VYraepoa, pacipocTpaHeHHE B .
npupoe, puznueckue u 1
XAMHYECKHE CBOMCTBA hutps://m.edsoo.ru
/00adfd9c
Okcuppl yriaepoaa, ux
bubnuoreka
(hr3UYEeCKUEe U XUMHUYECKUE
. IHOK
CBOIICTBA. DKOJIOTHYECKHE
POOIEMBI, CBSI3aHHEIE C hitps://m.edsoo.ru
P ’ /00adfebe
okcusom yriepoaa (IV)
bubnunoreka
N LHOK
VYronapHasa KUCIO0TA U €€ COn
https://m.edsoo.ru
/00ae006¢
[IpakTrnueckas padota Ne 4 o
" bubanoreka
teme "[lonyyenue OK
YTIIEKUCIIOTO Ta3a. 1
KauecTBeHHas peakus Ha hitps://m.edsoo.ru
peardt /00ae027e

KkapOoHaT-uoH"




[lepBoHauanbHbIE OHATHUS 00

bubmmoreka

OK
OPraHMYeCKHUX BEIIECTBAX KAK I
0 COSIMHEHHSX VITIEpOa https://m.edsoo.ru
yrep /00ae054¢
bubanorexa
o [HOK
Kpemuuii u ero coequHeHns
https://m.edsoo.ru
/00ae080a
[IpakTueckas padora Ne 5.
bubanoreka
Pemenue
HOK
AKCIEPUMEHTAIBHBIX 3a7a4 MO
ene «Bakreime https://m.edsoo.ru
TeMme «Baxuenmm
/00ae0bf2
HEMETAJIILI U UX COSTUHECHUI»
bubanorexa
Kontponbras padoTta Ne3 o
o HOK
TeMe «BaxkHeiine
HEMETAJUIBl ¥ UX COEINHEHUSD) https://m.edsoo.ru
/00ae0el8
OO6mrast xapakTepucTuKa
XUMHYECKHUX DJIEMEHTOB —
bubnuoreka
MeTaJIOB. MeTalutnuecKkas OK
CBSI3b U MeTaJInuecKas a
. https://m.edsoo.ru
KpHUCTaJINYecKas peléTka.
P 'P /00ae103e
dusnueckue cCBOMCTBA
METAJIJIOB
XUMHYECKHE CBOUCTBA Buoauorekxa
METaJIOB. HOK
DNEKTPOXUMHUYECKUN PsifL https://m.edsoo.ru
HaIPSHKEHUN METaJUIOB /00ael156




OOm1re cnocoObl MOTyYeHUs

MeTauioB. CIulaBsbl. bubnuoteka

Beruyncnenus no ypaBHEHUAM [HOK

XUMHUUYECKUX PEAKLINH, €CIIn https://m.edsoo.ru

OJIUH U3 PEarcHTOB COACPKUT /00ael 156

MPUMECHU
bubnuoteka

[TonsiTue o koppo3uun [HOK

METAJJIOB https://m.edsoo.ru
/00ae1278
bubnuoteka

Illenounbie METaIIbI HOK
https://m.edsoo.ru
/00ae14b2
bubnuoteka

OKcuIbl M THAPOKCHUIBI HOK

HATpUA U KaIus https://m.edsoo.ru
/00ae14b2
bubnuoteka

[Ilemo4HO3eMENbHBIE METAILIBI HOK

— KaJIbIIMA U MarHui https://m.edsoo.ru
/00ae15e8
bubnuoteka

Baxkneimue coenrHeHus I[HOK

KaJIbLUS https://m.edsoo.ru
/00ae15e8

O06006111EHNE U
CHUCTEMATHU3ALINS 3HAHUMN




bubmmoreka

JKéEcTKkoCcTh BOMBI U CIIOCOOBI IIOK

€€ yCTpaHEHHUs https://m.edsoo.ru
/00ae1886

[TpakTuaeckas padora Ne 6 o bubmmorexa

n S L[OK
Teme "JKEcTKOCTL BOJBI 1
T ——" https://m.edsoo.ru
ARLee YeTP /00ae1ac8

bubnuoteka

AnroMuH#i HOK
https://m.edsoo.ru
/00aelc64
bubnuoteka

AmpoTepHbIe cBOICTBA [HOK

OKCHUJA U TUAPOKCHUA https://m.edsoo.ru
/00aelc64
bubnuoreka

Keneso HOK
https://m.edsoo.ru
/00ae1d86
bubnuoteka

OKcubl, THAPOKCUABI U COTU [HOK

xenesa (I1) u sxenesa (III) https://m.edsoo.ru
/00ae35e6

O06006111EHNE U

cUcTeMaTu3alus 3HaHUI

[Tpaktuyeckas pabora Ne 7. bubmotexa
I[HOK

Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 110

https://m.edsoo.ru
/00ae3de8




TeMe «BaxHeinine MeTajuibl U
UX COCIUHEHUI

Boruncnenus no ypaBHEHUsAM
XUMHUYECKUX PEAKIUH, ECIIH

bubnnoreka
OJINH U3 PEareHTOB JaH B
[HOK
M30BITKE WIIN COACPIKUT
npuMecH. BerauciaeHus hitps:/fin.cdsoo.ry
P . /00ae1750
MAacCOBOI JIOJIM BBIXOJa
MPOIYKTA PEAKIIUH
O06o06meHne u
CHCTeMaTH3aIus 3HaHUIH
KonTpomasnas pabora Ne4 no
TeMe «BaxkHele MeTalIbl 1
HX COCTUHCHUSDY
bubnmmoreka
BemiectBa u matepuansl B OK
MMOBCEIHEBHOM JKU3HHU 1
- https://m.edsoo.ru
/00ae3f50
bubnuoreka
XHUMHYECKOE 3arps3HEHUE [IOK
OKpY)Karolen cpeibl https://m.edsoo.ru
/00ae4270
bubnuoreka
Ponbs xumuu B perieHun LIOK
AKOJIOTUYECKHUX TIPOOIeM https://m.edsoo.ru
/00ae4270
PesepBHbiit ypok. O600IeHHE bubnmoreka

U CHCTeMaTHu3alus 3HaHUH

[TOK




https://m.edsoo.ru

/00ae0d0a
bubmmoreka

6 | PesepBHblil ypok. O60011€HNE | LHOK

7 M CHCTEeMAaTHu3alMs 3HAaHUI https://m.edsoo.ru
/00adb33c
bubnmmoreka

6 | PesepBHblil ypok. O60011€HNE | [HOK

8 ¥ CHCTEeMAaTHu3alus 3HaAHUI https://m.edsoo.ru
/00ad9cb2
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Xumus: 8- kitacc: 6a30BbIi ypoBeHb: yueOHUK ["abpuensa O. C., Octpoymos 1. I'., Cnankos
C. A. AxunonepHoe obuiectBo «M3narensctBo «IIpocsernienne»

Xumust: 9-i kitacc: 6a30BbIi ypoBeHb: yueOHuK ['abpuensa O. C., Octpoymos 1. I'., Cnankos
C. A. AxkunonepHoe obuiectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Xumusi: 8-if kimacc: 6a30Bbiid ypoBeHb: yueonuk ['abpuensu O. C., OctpoymoB U. I'., Cnagkos
C. A. Axumonepnoe obmrectBo «M3marensctBo «IIpocBemennes
Xumus: 9-if knacc: 6a30Bbiid ypoBeHb: yueonuk ['adbpuensu O. C., Octpoymos U. I'., Crnagkos
C. A. Axumnonepnoe obmiectBo «M3marenbctBo «IIpocBemennes

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

bu6nuoreka [IOK
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