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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanbHO pabouel mporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMPerojaBaHusl Y4yeOHOTo ImpeaMeTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOyueHusi, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coiep KaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 0Opa30oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITO3HABATEIILHOM JCATECILHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHME XHWMHH CIYXUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPbI JMYHOCTH, €€ 0011eH U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOMN NS TEIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSTHM
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XMMUU;

— YYE€HHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHUM 00 JICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJIHSISL ()YHKIIMU OOBICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUCHHS U3yUaeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABICHNUS O XMMHUYECKOW COCTABIIAIONICH HAYYHON KapTUHBI MHUPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAaHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPHUBJICUEHUEM 3HAHUU U3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Okpyxatomuii mupy», «buomorus. 5—7
KJIacCh» U «DPu3uka. 7 Kiacey.

[Ipy wu3yuyeHUH XUMHHM TPOUCXOJAUT (PopMHpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeATEeIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a/1aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUM —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
GbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHHUHN U X TPUMEHEHUH B YICOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON IEATEIbHOCTH, OCBOCHUH MPABHII
0e30macHOro 0OpallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHMU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LIENIH, KaK:

— (GOpMHpOBaHHE WHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATUIO PELICHUH,
CIIOCOOHOM a/lanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha CHCTeMaTH4ecKoe MpUOOIIeHUE
oOydaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAay4YHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHune yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY>KaloIllero MHUpa, WCIOJNB3Ys 3HAHUS U OIBIT, MOJyYECHHBIC MPH H3YYCHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHOW KU3HU U TPYAOBOU
NeSITeJIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
LEJeCO00pa3HOro TMOBENECHUS B OBITY M TPYNOBOM NESITEIBHOCTH B ILENAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(UiIs U HAMpaBIEHHOCTH NajlbHEHUIIEro
oOyueHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
obmiero odpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEINIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemecTtBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHE
BelecTB. [loHsATHE O MeToax MO3HaHHWS B XUMHUH. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumunyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcHUTENbHAsE aToOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ J1abopaToOpHBIM 00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwsi, pa3ioKeHHE TUAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBre xkene3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILbI0 MAarHuTa, (UIbTPOBAaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPpoBEACHNE OUYUCTKH MTOBAPEHHOMN
CONM, HaONIOJCHWE W  ONUCaHWE  Pe3yJbTaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUs MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl
NOJIy4eHHUs] KuciopoAa B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B IpUpoJe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00bEM razoB. Pac4éTsl N0 XUMUUECKUM YPABHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeIOoBEKa. KpyroBopoTr Boabl B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Dusnueckue U XUMHYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMHUYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coneil. @U3NYeCKUe U XUMHYECKHUE CBOMCTBA COJICH.
[TomyueHue couei.

['eHeTnyeckas CBSI3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacro3HaBaHWE M M3YYEHHE CBOMCTB KHCIOPOJa, HAOIIOJICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMK OKCUJIOB M OTICAHWE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paCIO3HABAaHUE M W3Yy4YEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, NPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHONM MACCOBOM IOJIECU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpAaCK{ MHJIMKATOPOB B PACTBOPaX KUCJIOT U IIEI0UEH, U3yUEHNUE B3AUMOACHCTBHUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpaNIU3alMy, TOJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIIEPUMEHTAIBHBIX 33a/1a4 110 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMH4YECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAIMKU XUMUYECKUX dieMeHTOB. [lonsitue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneena. KopoTkonepuoiHas u jiuHHonepuoaHas popmel [lepuoanueckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JI0OUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNIiaM U IEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (ToJisipHass M HEMOJISIpHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3yyeHue oO0pa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MPU M3YYCHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIE TTOHSATHUS: HAyYHBIN (DakT, rUmores3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@uznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsll, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[Tepuognuecknii 3akoH. Ilepuoanueckasi cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX PJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KNS, KAIBIUS U UX COCIMHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiysa XuMU4ecKuX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
W COCTaBy YYacTBYIOUIMX B pPEaKIMH BEIIECTB, MO TEIJIOBOMY 3(DdekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
ypaBHEHHUS.

[TonsiTHE O CKOPOCTM XUMHUYECKOM peakuuu. lloHstue 006 00paTUMbIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [loustue o karanuse. [loHssTHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  AJIEKTPOHHBIM  OajaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKILUH. CocraBieHue  ypaBHEHHIl

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HCIOJIb30BAaHMEM  METOJa
AIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbl. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHUECKON TUCCOUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaoB (rpadura M anmasa), CIOKHBIX BEIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIPOLECCA JUCCOLMALIMHN KUCIIOT, LIEJI0YEN U cOIeil (BO3ZMOMKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
IPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpEeHUe, pEeakiuu pas3IoKEeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAuECTBEHHBIX PEaKIMil HA HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUEcKHUe CBOICTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTAaHU3M 4YeJIOBeKa. BaxkHelme X10puabl U UX HAX0KIECHUE B
IPUPOJE.

Oo6mas xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJIIOTPOIHbIE MOAU(PUKALIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMUUYECKUE pPEaKIUM, JeXalllie B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaroIllel Cpelbl COECOUHEHUSIMH cepbl (KHUCIOTHBIE MAOXKIHW, 3arps3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIE CTETMICHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiicTea. KpyroBopot a3ora B mpupone. AMMHUak, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOMydyeHue U npuMeHenue. Cou aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MoidyuyeHue, GU3NYECKUe U XUMHUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHnEe HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATILHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBI U BOAOEMOB). Docdop, alIOTPOIHBIC
monupukammu pochopa, guszndyeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnas xuciora, pusmueckue M XHUMHUYECKHE CBOWCTBA, TMOJTYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka 3meMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHH OKUCIICHUS. Y TIEPO/I, aAJTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAE, HPHU3HUECKre U XUMUYECKHUE CBOMCTBA. AJCOpOLHUSL.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKHE CBOMCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, T[OJIy4YE€HUE U
IpUMEHEHHE. DKOJIOTUYeCKue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoM yriepona (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KAcIoTa W e€ coir, ux (pu3MUeckre W XUMHUYECKHE CBOWMCTBA, MOJY4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHasl KHCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOIYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poIM B OKM3HM 4eNoBeKa. MarepuaabHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPTaHUYECKUX COCTMHCHUH.

Kpemuwuii, ero ¢Qusmueckre u XUMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u xpemuueBoit kucnore. CUIMKATHI, UX WCIIOJB30BAaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepUalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MmacHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHrne 00pa3lloB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI,
IIPOBEJICHNE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHUE MPU3HAKOB



WX TIPOTEKAHWsI, OMBITHI, OTpaKalwImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAJTOTEHUIOB), 03HAKOMJICHHE C 00pa3IiaMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KAaYEeCTBEHHON peaklui Ha CyJb(haT-uoH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢GochopHbIX yI0OpeHui, MoJlydeHHe, COOMpaHue, paclio3HaBaHUE M H3yUEHUE
CBOMCTB aMMHakKa, NPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3yyEHHUE TIPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJIENEd KPUCTAUIMYECKUX PEIIETOK anMmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM TNPOTHUBOrasza, IOJIy4eHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CWJIMKAT-UOHBI U U3YYEHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckne U XUMUYECKUe CBOMCTBA MeTaiioB. OOmue
CrocoObl TIONTydeHUs: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[[lenounbie MeTambl: nonokeHue B [lepuonnueckoil cUCTEME XMMHUUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3emenpHblE METAUIBl MarHud W KaJdbUHUM: TIOJOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coequHeHnst Kanblus (OKCU, TUIPOKCU/I, coJin). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepnoguuecko cucreme XMMHUECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aToMa, HAaXOXAeHuWe B mnpupoae. Ddusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBAMHU, H3y4YECHHE PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBITHS, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaGmroneHne W ommcaHue IMPOIECCOB OKpaIlTUBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), CClieI0BaHUE aM(OTEPHBIX CBOMCTB THAPOKCHUA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COECUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinp npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarollel cpenbl (MpeaesibHas IT0myCcTUMast
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanusa MeXnpeaIMeTHBIX CBA3€W MPU HM3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KiIacCHu(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJICKYJIa, AIEKTPUICCKUN 3aps, MIPOBOTHUKH,
MOJYPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE MIOPO/IbI, OJIE3HbIC
HCKOIIaeMbI€, TOTLJIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYarONIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
M0JIE3HOM, Y4EeOHOUCCIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUIAX JEATEILHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAEATEILHOCTH MPU BBIIOIHEHUU
y4eOHBIX, TMO3HABATENbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YUYE€OHBIX MMPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO ¥ B3aMMOIIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBE/ICHUE
M MOCTYNKH CBOMX TOBApUIIEH C MO3UIMH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM OCTYNKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABAaTEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4YeOHBIMH TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHA OOyuY€HUS B
JIaTbHEHIIIEM;

4) popMHuPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KyPEHHS),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui OE30MACHOCTH TpU  OOpalIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyda pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTaMm TPYI0BOH IEATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEemHOW npoeCCUOHATBHON IEATEIbHOCTU U Pa3BUTHSI HEOOXOJUMBIX YMEHHH,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIECTBOBaHMUS, MOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYyalLIUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NPUMEHSATh 3HAHUS, MOJIy4YaeMble NMPU U3yUYEHUU XHUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B IO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3yibTaTOB BBIJIEISIOT 3HAYMMbBIC JJIS
(bopMUpOBaHKS MUPOBO33pEHUS O0IICHAYYHbIE MOHATHS (3aKOH, TEOpHUs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAy4YHOW KapTHHE MHUPA, U YHUBEpCaJbHbIC yYUeOHbBIC NCUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINNKA XUMHUYECKUX BEIIECTB W XHMHUUYCCKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHUE PACCYXIeHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢dopMyla M ypaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMT,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbBIX CYKJICHUH;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yjibTaTaM MPOBEAEHHOTO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYyJISIpHAsl JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMpPENeIEHHOTO THUIA, MPUOOPETEHHE OIbITa B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HUCIIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BBIOWPAaTh ONTUMATBHYIO (DOPMY MpEACTABICHUS HHPOPMAIIH U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUSI 3a/1aBaTh BOMPOCHI (B XO€ Auasiora 1 (WIN) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MTPEJIOKEHHON 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU4€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, 0OMEH MHEHMSIMH, «MO3TOBbIE IITYpMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MMO3HABATENbHBIX 33/1a4, CaMOCTOATEIBHO COCTABJIATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUW 00 HM3ydaeMbIX OOBEKTaXx — BEIIECTBAX U PEAKIUSX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKyJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOT4, OCHOBaHHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiumu,
AJIpO aToMa, JIEKTPOHHBIN CIIO aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTHWOH, AaHWOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(MporeHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTajpo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepumomnueckass cucTteMa XuMHYeckux diemeHToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpezieNieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATh XMMHUUYECKUE SJIEMEHTHI, HECOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPaAMHU MOJIEKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOM EATSTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3aluio, KiacCU(PUKAIHIO,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUi, €eCTECTBEHHO-HAyYHbIE METOJbI
MO3HaHUs — HAOMIOJeHNE, M3MEpPEeHHe, MOJICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU TTOCYI0M 1 1ab0paTOpHBIM
o0opyJOBaHMEM, a TaKXe mpaBuiIaM oOOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpPaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoa M KHUCIOpOJa), TPUTOTOBICHUIO PACTBOPOB C OMpeneaEéHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM ypPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUUIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTamndeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKIUM, MPEACIbHO JIONYCTUMAas KOHIUEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T TOHSTHUSA MPU OMMMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY [IJI1 COCTaBJICHUS (GoOpMyII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIINA;

ONPENIENATh BaJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH U XapaKTepPHU30BATH
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKOM TabIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpeenax MajblX NEPUOJIOB U
[JIABHBIX MOJTPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIIECTB, MO TEIJIOBOMY 3G (}EKTy, MO0 W3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME U CHEIUPUICCKUE XHUMHYCCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIECTB, MOJITBEPXKIAs OIMHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI DJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEW, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMA MOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OanaHca dTUX PEaKInid;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYHMCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIOo JJIeMeHTa 1o (opMyJie COEIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

e COOJIFOIATH MPaBUJIA TIOJ30BAHMSA XUMHUECKOU TTOCYI0N B Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)Ke TMpaBwia oOpalieHus C BeEIIeCTBAMHU B
COOTBETCTBHM C HHCTPYKIMSIMH TI0 BBITIOJHEHHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

e TPOBOJUTH PEAKIINH, IIOTBEPIKIAIOIINE KAUeCTBEHHBIA COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e TPHUMEHSATH OCHOBHBIC OTIEpPAIlH MBICIUTEILHOMN ACATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CUCTEMATH3AIIHIO, BBISBIICHUE IPUUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).

Onucanne MaTepuaJbHO-TEXHUYECKOM 0a3bl HeHTpa «Touka pocray,
HCI0JIb3YEMOr0 /ISl peau3anuu 00pa3oBaTe/bHBIX IPOrPAMM B paMKax
NPenogaABaHUs XUMMHU.

MarepuanbHo-TexHuueckass 0a3za neHtpa «Touka pocTa» BKiIOYaeT B cels
COBpPEMEHHbIE U Kjaccuueckue npuOopsl. [lociennue mponuim MHOTOJETHION
anpoOaIyio B IITKOJIE U MOJTYYIIIN PU3HAHUE y yunTenel xumuu. K Hum oTHOCSTCS:
npubop Uil JEMOHCTPAIMA 3aBHCHUMOCTH CKOPOCTH PEAKIIMU OT Pa3InYHBIX
(dbakTopoB, anmapar Jjsi MPOBEACHUS XUMHUYECKUX PEAKIUi, TPUOOP AJIs OMBITOB C
ANEKTPUUECKUM TOKOM, TPUOOP AJI1 U3yUYEHHs COCTaBa BO3/lyXa U MHOTUE JIpyTHe.
YuuTbiBasi MPaKTUYECKUM OMBIT MPUMEHEHUSI TAHHOTO O0OpYJ0BaHUSI Ha YpOKax
XUMUH, Mbl IaJIAM JIUIIb KPaTKOE onucaHue npudopoB. OCHOBHOM aKIEHT clieslaeM



HAa ONUCaHud HUPPOBBIX JabopaTopuil M UX BO3MOXKHOCTAIX. Lludposas
(xkommioTepHas) Jnadoparopus (IIJI), mporpamMmHoO-ammapaTHBIE KOMIUICKC,
JaTYMKOBasg CHCTEMa — KOMIUIEKT Yy4eOHOro oO0OpYyIOBaHMs, BKIIOYAIOIIAN
U3MEPUTENbHBIN OJI0K, MHTep(delc KOTOPOro MO3BOJISET OOECIeunBaTh CBS3b C
MEPCOHANILHBIM KOMIIBIOTEPOM, U HAOOp [aTYUKOB PETUCTPUPYIOIIUX 3HAYCHUS
Pa3IMYHBIX PU3NYECKHUX BEIMYMH. J[aTUnK TeMIiepaTyphl JIaTHHOBBINA — TPOCTOMN U
HAJIEXKHBIA JATYMK, MPEIHA3HAYEH [JIl W3MEPEHUs TeMIepaTypbl B BOJHBIX
pacTBOpax M B ra3oBbIX cpenax. MiMeer paznuuHbiil nuana3zoH uamepenuit ot —40 no
+180 °C. TexHUYeCKHME XapaKTEPUCTUKU JaTYMKA YKa3aHbl B WMHCTPYKLUHU IO
AKCILTyaTaluu. J[aTunk TeMnepaTypbl TEpMOIIAPHBIN IpeIHa3HAYEH JJI1 U3MEPEHUS
temnepatyp A0 900 oC. Vcnonb3yeTcs Npu BBIMOJHEHUH PabOT, CBS3aHHBIX C
U3MEPEHUEM TEMIIEpATyp IUIAMEHU, IUIABICHUS M PA3JIOKEHUs BemecTB. JaTunk
ONTUYECKOW TUIOTHOCTH (KOJOpUMETp) — TMpeAHa3HayeH [JIsi U3MEpPEeHUs
ONTHUYECKON IUIOTHOCTU OKPAIIEHHBIX pacTBOPOB. Mcnonb3yercs Mpu HU3y4eHUH
TeM «PacTtBopbl», «CKOpOCTh XUMHUYECKUX PEAKIIUI», OPEACICHUN KOHIEHTPAUH
OKpAaII€HHBIX MOHOB WIM COECUHECHUN. B KOMIUIEKT BXOAST JaTYUKU C Pa3TUYHOMN
JUTMHOM BOJIH TIOJIYIIPOBOAHUKOBBIX MCTOYHHMKOB cBeTa: 465 u 525 HM. O0BEM
KIOBETBI COCTABJIAET 4 MJIL, JUIMHA ONITHYECKOTO MyTH — BemecTsa 10 mm. 27 JlaTumnk
pH mpennaznauen ayis usmepeHus BojgopoaHoro nokasarens (pH). B Hacrosiuee
BpeMs B IIKOJY MOCTYNAlOT KOMOMHHPOBAHHBIE NATYMKH, COBMEIIAIONINE B cede
CTEKJISTHHBIM JJIGKTPOJ] C DJJIGKTPOJOM CpaBHEHHS, 4YTO JeiaeT pabdoTy IIo
U3MEPECHUIO BOJIOPOJHOTO ToKazarensi Oojiee kompopTHOU. [lnanazon usmMepeHui
pH ot 0—14. Hcnons3yerca misi u3MepeHus BOJOPOJAHOTO IMOKA3aTeNsl BOAHBIX
pPacTBOPOB B Pa3IMYHBIX MCCIEIOBaHUAX OOBEKTOB OKpY>Karolieil cpeapl. JlaTunk
AIEKTPONPOBOIHOCTH npeaHa3HaYeH LTSt U3MEpPEHHUS yAEIbHON
AIEKTPONPOBOIHOCTH KUAKOCTEM, B TOM YHCIIE U BOJHBIX PAaCTBOPOB BEILIECTB.
[IpumensieTcs m0OpU HU3YYEHUU TEOPUU  BJIEKTPOIUTUYECKOW JIHCCOLMAIINH,
XapaKTepUCTUK BOAHBIX PACTBOPOB. JlaTUMK XJIOPUIA-UOHOB HCHOJIB3YETCSA MJIS
KOJIMYECTBEHHOTO OMNpPEAEIEHUSI COJIEPkKAaHUSI MOHOB XJIOpa B BOJHBIX PAacTBOPAX,
MoYBe, MPOAYKTax mNuTaHusa. K [aTdyuky MOJKIIOYAETCS HMOHOCEICKTUBHBIN
anexktpon (MCD) (paGouuit »ieKTpoj), MOTEHIMAT KOTOPOTO 3aBUCUT OT
KOHLIEHTpAIMU OIPEAEIIIeMOro HOHA, B JAHHOM CJIy4Yae OT KOHUEHTPALIMU aHUOHOB
Cl-. Tlorenmman MCD onpenensitoT OTHOCHTEILHO 3JICKTPOAa CPaBHEHHUs, Kak
IOPaBUIIO, XJIOpCEpeOpstHOrO. 3ampelaercss Tporatb MeMmMOpaHy 3JIEKTpoja
najgbliaMU U IPUBOJUTH €€ B COPUKOCHOBEHUE C TBEPABIMU MOBEpXHOCTIMU. [Ipu
xpaneann MCD dvyBcTBUTENBbHAS 4YacTh JaTdyMka (MemOpaHa) JOJKHA OBITH
3allMIIEHa CTIeMAIbHBIM KoJMauykoM. He omyckaeTcst HICoib30BaTh 31EKTPOIBI C
NOJIMMEPHON MeMOpaHOil B cpelax, COAep)KalluxX JIeTy4yhe BEUIECTBA WIU



oprannueckue pactBoputenu. He cnemyer wucnons3oBate MCD B CcHIIBHBIX
okuciurerax. JymrensHoe HaxoxaeHue MCO B pacTBopax KpeNmKHUX KHCIOT WM
HIesIouei MPUBOAUT K PE3KOMY U He- 00paTMMOMY COKpAILEHHIO CPOKa CITY>KOBI
anekTpoAa. JlaTumk HUTPAT-MOHOB MPEJHA3HAYEH JUII  KOJIMYECTBEHHOI'O
OTIpEJICICHUs] HUTPATOB B pa3- JIMUHBIX OOBEKTaX OKpPYXKalolleld cpeibl: BOJIE,
oBolax, (pyKTax, KOJOACHBIX WU3JEIUSX W T. JA. Mukpockon 1udpoBoi
npefHa3HayeH I u3- yuyeHusi (GOopMbl KPUCTANIOB W HAOJIOJIEHUS 32 POCTOM
KpPUCTAIOB. AImapar [Jjs TpOBEAEHUS XUMHYECKUX pe- akuuii (AIIXP)
IIpEAHA3HA4YeH JUIA MOJy4YEHUS M JEMOHCTPAllMM CBOMCTB TOKCHUYHBIX ITApOB M
ra3oB. DTH BEIIECTBA MOIyUYal0TCs B KOJIOE- peakTope, v Mpu HarpeBaHuu (Win 0e3
HarpeBaHus) ra3000pa3HbIe BEIIECTBA MPOXOAAT Yepe3 MOIJIOTUTENbHbIE EMKOCTH
(HacaJky) ¢ pacTBOpaMHU PEareHToB, BCTYNAIOT C HUMHU B peakiuio. M30bITOK ra3a
NOTJIOIIAETCA KUAKUMU M TBEPIABIMU pEarcHTaM, a TakKe aKTUBUPOBAaHHBIM
yIIIEM. AIIapart yaiie BCEro UCIOb3YIOT IS ITOIYYEHUS U IEMOHCTPALUU CBOKICTB
xJiopa, cepoBojopona. Ilpu mpaBuibHON 3KcITyatauuu npubopa JAeMOHCTpaLus
CTAHOBUTCS YJI00HOM 1 Oe3omacHoi. Ha nmpoBeieHrne OnbITOB TPATUTCS OKOJIO 3—6
MUH. XOpolllas BU3yaJbHOCTb SIBJIAETCS NPEUMYILECTBOM 3TOro npudopa. Tak kak
IIPU JIEMOHCTPALIUM OJHOBPEMEHHO IPOXOAAT HE- CKOJIBKO PEAKLIHN, BAKHO
OpaBWIBHO 28 OpraHMW30BaTh HAONIONEHUS YYalIUMHCS 32 IPOTEKAIOIIUMHU
npoueccamu. llenecooOpa3sHo 3amucaTh Ha JOCKE Ha3BaHUS WM (HOPMYJIbI
pEareHToB, HaXOJAUIMXCA B MOIJIOTUTEIBHBIX CKIsSHKAaX. [I0 OKOHUaHWH ombITa
HY>KHO CPaBHHUTH MCXOJHBIE PACTBOPHI BEIIECTB U PE3YJIBTATHI UX IPEBPALLCHUM.
AIIXP MOXXHO MPUMEHSATh HA Pa3HbIX 3Tanax OOy4YEHUs — MPU U3YYEHUH HOBOTO
MaTepuaa, MOBTOPEHUH M 3aKPEIJIEHUU, 0000IIEHUH U CUCTEMAaTH3aluU 3HAHUM
yuamuxcs. B 3aBucumoctu oT npoduiisi 00yyaeMsbIX, LEJIel ypoKa, ypOBHS 3HAHUS
YYAaIlIMXCSl BO3MOKHBI Pa3JIMYHbIE BAPUAHTHI IOCTAHOBKH 3KCIIEPUMEHTA U BBIOOpA
pearupyromux BemecTs. OQHAKO NPH M3YYEHUU CBOMCTB BEIIECTB HE CIEAYET
OTPaHUYMBATLCA TOJBKO SKCIEPUMEHTOM ¢ wucnosib3oBanuem AIIXP. Muorue
JTUIAKTUYECKUE 1€ MOTYT OBITh IOCTUTHYTHI TOJIBKO JEMOHCTpAIMel OIBITOB B
TpaguiuoHHo ¢opme. I[lpubop s HEMOHCTpAIlMU 3aBUCUMOCTH CKOPOCTHU
XUMUYECKUX PEAKIMI OT pa3iMyHbIX (AaKTOPOB MCIONB3YIOT MPU U3YUYECHUH TEMBbI
«CKOpOCTh XUMHUYECKOW PEaKIMu» M TEIIOBOro 3(P(deKTa XUMUUYECKUX PEaKIUH.
[Tpubop 1aET BO3MOKHOCT SKCIEPUMEHTAIBHO UCCIIEI0BATh BIUSHUE HA CKOPOCTh
XUMHUYECKHUX PEaKIUil clieqyromux (HakTopoB: MPUPOAbl PEarupyromux BEIIeCTB,
KOHIIEHTPAllMU pPEarupyrolMx BEIIeCTB, IUIOUIaAM TpaHULbl pazgena ¢a3 B
IETEPOreHHbIX  cHCTeMaxX  (IOBEPXHOCTH  CO-  NPUKOCHOBEHUS  MEXAY
pearupyomuMu BeecTBaM1 ), TEMIIEpaTyphl, KaTalnu3aTopa, MHrHOUTOpa.



Ilpumenenue AIIXP He orpaHnyuBaeTCs BBIIIEONMUCAHHBIM JKCIEPUMEHTOM.

[Tpubop ymoOHO MPUMEHATH MPU JEMOHCTPALMU CBOMCTB nuokcuaa azora (1V),
MeTujIamMuHa, Opoma, pu GpakIUOHHOW MeperoHku HedTu. B memsix sxoHoMun
BPEMEHU €r0 MOXXHO HCIIOJB30BaTh MPU HM3YYEHUU CBOMCTB YIJVIEKMCIIOTO Tasa.
AIIXP moaxomuT miis modaydeHus Oe3BOJHOM a30THOM KHUCIOTHI, OpoMOeH3o0I1a,
HUTPOOEH30J1a U IPYTuX coequHeHui. [Ipubop cocTouT u3 noAcTaBku, Ha KOTOPOI
3aKpEeIJICHbI JIBE MAaHOMETPUUECKUE TPYOKH, KOTOPBIE COCIUHSAIOTCS C COCYJaMu
JlangonpTa C€ TMOMOINBIO  IUIACTUKOBOM  TpyOKM ¢ mpoOkamu. Mexmy
MaHOMETPUUECKUMU TpyOKaMM Ha TaHEIW HaHECEeHAa IIKajla sl HaOMoJAeHUS
YPOBHSI KHUAKOCTH B TpyOkax. OKpamIeHHOW >XUIKOCTHIO MOXKET OBITh PacTBOP
mo0oro kpacurens B Boje. [luneTka-n03atop — Mpucnoco0ieHue, UCTOIb3yeMOe
B jabopaTopuu JjIsi OTMEPUBAHMS OMNpPEAeIEHHOr0 00béMa >kuakoctu. [lumerku
BBIITYCKAIOTCSI IEPEMEHHOIO U MOCTOSIHHOTO 00BhEMa. B KoMILIekThl 000py10BaHUs
JUTSL METUIIMHCKUX KJIACCOB BXOST YAOOHBIE MUIETKU-103aTOPbI OJTHOKAHAIBHEIE,
MO3BOJISIONINE HACTPOUTH HEOOXOAMMBIA O00BEM OTOMpPAEMOMN KUIKOCTH B TPEX
pa3IMYHBIX auana3oHax . Mcnonb30BaHHE COBPEMEHHBIX TEXHOJIOTUU W IBETOBOU
KOJIMPOBKHU JMana3oHa JO3UPOBaHUS Ja€T BO3MOXKHOCTH Kauy€CTBEHHO, TOYHO,
0€30MacHO BBIMOJHATH MUIETUPOBAHUE. [IUMETKH UMEIOT CMEHHBIEC TIACTUKOBbBIC
HakoHeuHuKHU. 29 bans koMOuWHUpOBaHHas TMpeaHA3HAUEHA [IJIsi Harpesa
CTEKJSIHHBIX #  (appopoBbIX COCYAOB, KOrjga TpeOyercs co3/1aThb BOKPYT
HarpeBaeMoro CocCyJia paBHOMEpPHOE TeMIlepaTypHOEe Tojie, u30exaTh
WCIIOJIB30BaHUsl OTKPBITOIO TUIAMEHU U PACKAJIEHHOM SJIEKTPUYECKOW CIHUPAIH .
Kopriyc koMOuHUpOBaHHOM OaHu chaenaH u3 adtoMuHus. JKUIAKOCTHAs 4acTh
KOMOMHUPOBAaHHOM OaHM 3aKpbIBa€TCs KOJbIAMHU PA3JIUYHOrO auamerpa. Jlms
HarpeBaHus cocynoB 10 100 °C B kadecTBE TEIUIOHOCUTENS HCHOJB3YIOT BONY,
Korjga TpeOyeTcsi co3laTh 00Jie€ BBICOKYIO TEMIIEpaTypy HPUMEHSIIOT COJIEBbIC
pacTBopbl. TermmoHocuteneM MoKeT ObITh TiuiiepuH. OH oOecrieurBaeT UHTEPBAI
temneparyp ot 60 mo 180 °C. Belmie 3TOi TeMmnepaTrypbl TIIULIEPUH HAYUHAET
pasznmaratbCsi W JbIMUTH. [[ns HarpeBaHuss 10 OoJjiee BBICOKHX TEMIIEpaTyp
UCIIOJIB3YIOT IIWJIMHJPOBOE MAacCIO WM CWIMKOHOBoe. boree 0Oe3omacHo
WCIIOJIB30BaTh [IJIsI HAIOJHEHUs OaHb CYXOM MEJIKO3epHUCTHIM mecok. OmHako
MecoYHble 0aHU MPOTPEBAIOTCA HEPaAaBHOMEPHO. B cocTaB KOMIUIEKTa BXOJAUT CUTO
JUUISl IPOCEUBAaHUS pEUHOro necka. IcTouHuKOM Teruia 11t KOMOMHUPOBaHHOM OaHu
SIBJISTFOTCS DJICKTPUYECKHUE TUTUTKU € 3aKPBITON crivpanbio. [Ipubop ams momyueHus
ra3oB HCIOJB3YETCS ISl TOMydeHHs] HEOOBINMX KOJWYECTB Ta30B: BOJOPOA,
KHUCJIopoa (U3 IePOKCH/Ia BOJIOPO/Ia), YTIIEKUCIIOrO Ta3a.
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Pa3znen 2. BaxkHeiinue npeacTraBuTe/ M HEOPraHN4eCcKNX BelecTB

2.1

2.2

2.3

Boznyx. Kucnopoa. [Tonsitue 06
OKCHOaX

Bonopoa.llousitue o kucnorax u
COJIAIX

Bona. PactBopsl. [lonsitue 06
OCHOBAHUAX

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837c

bubnuorexa [JOK
https://m.edso00.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

NpUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX (OpM
paboTHI ydammxcs: -
MHTEIJICKTYaJIbHBIX TP,
CTUMYJIMPYIOIINX
II03HABATEJIbHYIO
MOTHUBAIMIO IIKOJIEHUKOB

(hopmupoBanue
KOMMYHHUKATHBHOH
KOMIIETEHTHOCTH B
0oO0LIIeHNH U
COTPYTHUYIECTBE CO
CBEPCTHUKAMH

¢dbopmupoBaHue
IIEJIOCTHOTO
MHPOBO33PCHHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U
00IIECTBEHHON PAKTUKU

2.4

OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCTMHEHUI

11

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c

pa3BUTHE MOPAILHOTO
CO3HaHUuA U
KOMIIETEHTHOCTHU B
PEIICHUHU MOPAJIbHBIX
po0JieM Ha OCHOBE
JUYHOCTHOTO BBIOOpa



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

Uroro mo pazneny 30

Paznea 3. [lepuoauyeckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1emMenToB /[. U. MenpaesneeBa. CTpoeHue aToMOB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE Pe€akKnIuun

[lepuoauueckuii 3aK0H U
31 [lepuoauueckas cucrema
' XUMHYECKHX 3eMeHTOB /1. M.

MenneneeBa. CtpoeHue aroma

XUMHYECKAA CBIA3b.
3.2 OKHUCIUTEILHO- 8
BOCCTAaHOBUTEJIbHBIC PEAKITUU

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edso00.ru/7f41837c

NpUBJICUYCHIEC BHUMAHHS
IIKOJIbHUKOB K
LICHHOCTHOMY acCIIeKTy
U3y4aeMbIX Ha ypoKax
SIBIICHUH, OpraHu3aIus ux
paboThI ¢ IOJTyyaeMol Ha
YPOKE COLIMAIbHO
3HaYMMOM HHpopmanuen

(hopMHUpOBaHHUE OCHOB
9KOJIOTMYECKOH KYJIBTYPbI
COOTBETCTBYIOLIECH
COBPEMEHHOMY YPOBHIO
JKOJIOTHYECKOT O
MBINIJIICHUA

Uroro no pazneny 15

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837c

PeszepBHoe Bpemst 3

bu6mmoteka [IOK
https://m.edsoo.ru/7f41837¢c

noOyXaeHue
HIKOJILHUKOB COOIIOAATh
Ha YpOKe OOILENpUHSTHIE
HOPMBI TIOBE/ICHUS,
npaBuiIa oOIIEHUs CO
CTapIIUMU (YUUTEIAMH) U
CBEpCTHUKAMHU
(IKOJTHHUKAMHU),
MIPUHIMIIBI Y4eOHOMH



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

No 11/ HaumeHoBaHue pa3/iesioB U TeM Koanuecrso yacos JuaexkTpoHHble (undposbie)  BocnurareabHbIH
gt NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIEC peCypCbl  KOMIIOHEHT
Pa3znea 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
dhopmupoBaHue
LEHHOCTHU
3JI0pPOBOTO U
0e30macHOro

11

1.2

[ToBTOpeHue u yriyOiaeHue 3HaHu
OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca

OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
peaxkuuit

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

o0Opa3a K13HH;
YCBOCHHE TIPABHII
WH/IUBUYaTBHOTO
1 KOJUICKTUBHOTO
0€e301macHOTO
MIOBEJICHHS B
Ype3BbIUATHBIX
CHUTYAIIUsX,
YTPOXKAFOTIUX
KHU3HU U 37I0POBBIO
monen
NpPUMEHEHHE Ha
ypoke
UHTECPAKTHUBHBIX
¢dbopM paboThI
YUaIIUXCS: -
HMHTEJUIEKTYaIbHBIX
urp,
CTUMYJIUPYIOIIHX
M03HABATEIbHYIO



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

MOTHBAIIUIO
IMKOJBHHUKOB

:‘)J'ICKTpOJ'H/ITI/I‘IeCKaH Jucconuanus.

1.3
XUMHYECKUE peakllui B pacTBOpax

Hroro no pazneny

17

bubmuoreka [JOK

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

pa3BuTHE
MOPaTbHOTO
CO3HAHMUSI U
KOMITETEHTHOCTH B
peleHUH
MOpaJIbHBIX
po0JjeM Ha
OCHOBE
JUYHOCTHOTO
BEIOOpA

Pa3gea 2. HemeTasibl M HX COeTUHEHU S

21 OO0m1as XxapakTeprucTUKa XUMHYECKUX
' aneMeHToB VIIA-rpynmsl. ["anorenst

bu6mmoreka [IOK

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

BKJIFOYEHUE B YPOK
UTPOBBIX
npouenyp,
KOTOpBIE
IIOMOTaf0T
noJJepKaTh
MOTHBAIIHIO JIeTeH
K MOJIyYEHHUIO
3HAHUM,
HaJaKMBaHHIO
MMO3UTHUBHBIX
MEKIIMYHOCTHBIX
OTHOIIICHUH B
KJacce



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

2.2

OOmmas XxapaKTepUCTUKA XUMHYECKUX
aneMeHToB VIA-rpynmnsl. Cepa u eé
COCIUHCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

HCIOJIL30BAHUC
BOCIIUTATEIbHBIX
BO3MOKHOCTEH
coJiep KaHus
y4eOHOT0
peaMeTa uepes
JIEMOHCTPAIIUIO
JIETSIM TIPUMEPOB
OTBETCTBCHHOTIO,
IPaKJIaHCKOTO
MOBEICHUS

2.3

OO011ast XapaKTepUCTHKA XUMHUECKUX
aneMeHTOB VA-rpynmnsl. A30T, pochop u ux
COEZIMHEHUs

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

IIPUBJICUECHHE
BHHUMaHUS
IIKOJIbHUKOB K
LIEHHOCTHOMY
aCIIEKTy
U3y4aeMbIX Ha
ypOKax sBJICHUH,
OpraHM3aIus ux
paboThI C
IIOJIy4aeMoU Ha
YPOKE COLIMAIILHO
3HAYUMOU
uHpopmanuei

2.4

OO61mas xapakTepuUCTHKa XUMUYECKUX
anemeHToB |VA-rpynnel. Yraepoa u
KPEMHUI U UX COEANHEHUS

bu6mmorekxa [{OK
https://m.edsoo.ru/7f41a636

¢dbopMupoBaHue
OTBETCTBEHHOT'O
OTHOIIIEHHUS K
YYEHHIO,
TOTOBHOCTHU U



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

Hroro no pazneny
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CIIOCOOHOCTHU
oOydJaronuxcs K
CaMOPa3BUTHIO U
caM0o00pa30BaHUIO
Ha OCHOBE
MOTHBAIUH K
00y4YeHUIo U
MMO3HAHUIO

Pasgea 3. MeTaaubl 1 UX COeTUHEHUA

3.1

OO01Ie CBOMCTBA METAJLIOB

bu6mmorexa [IOK

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

o0y kJ1eHue
IIKOJIbHUKOB
coOro1aTh Ha
ypoKe
OOIIETTPUHSATHIC
HOPMBI TTOBE/ICHHS,
rpaBujia OOIEHUS
CO CTapILIUMHU
(yuutensimMu) u
CBEPCTHUKAMHU
(WIKOJTBHUKAMHU),
MPUHITAITBI
yueOHOM
JUCITUTUTAHBI |
caMOOpraHU3aIuu

3.2

Baknenmme MeTaluIbl 1 UX COSTMHEHHUS

16

bu6nmoreka [JOK

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

¢dbopmupoBaHue
OCHOB
JKOJIOTUYECKOU



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

Hroro no pazneny
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KYJBTYpbI
COOTBETCTBYIOLIEH
COBPEMEHHOMY
YPOBHIO
9KOJIOTHYECKOTO
MBIIIJICHUS

Pa3zpnen 4. Xumus u okpyxamomas cpeaa

4.1 BemectBa 1 MaTepraisl B )KM3HU YEJIOBEKA

bubmuoreka [JOK

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

pa3BHUTHE
MOPaJIBHOTO
CO3HAHHSA U
KOMITETCHTHOCTHU B
peuIeHun
MOPaJIbHBIX
npobieM Ha
OCHOBE
JMYHOCTHOTO
BbIOOpa

Hroro no pazneny

PesepBHOe Bpemst

bubmuoreka [JOK

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

¢dbopmupoBaHue
IIEHHOCTH
3JI0pPOBOTO H
6e30MmacHOro
o0Opa3a K13HH;
YCBOEHHE MTPaBHII
WHIUBUIYaTbHOTO
1 KOJUIEKTHBHOTO
0€e301MmacHOTO



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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MOBEJICHUS B
Ype3BbIYAMHBIX
CUTyalusx,
YTPOKAIOLIUX
KHU3HU U 30POBbIO
01U







IHOYPOYHOE IIVTAHUPOBAHUE
8 KUIIACC

Ne i/t

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

DJIeKTPOHHBbIE HU(POBHIE

o0pa3oBaTe/bHbIE Pecypchl

1 IIpeamer xumun. Posb XumMuu B KU3HA 1 bubnmoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 bubmmorexa LTOK

A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia

3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubnmnoreka [HOK
oOparieHust ¢ 1ab0paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM)

4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2 «Paznenenue

5 cMmeceil (Ha mpuMepe OYUCTKH MMOBAPEHHOMN 1 brbmmorexa LTOK

puMEp P https://m.edsoo.ru/ff0d28c8
COIIN)»
bubmmoreka [IOK
6 A 1
TOMBI H MOJCKYIIbE https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubmuoteka [JOK
XAMUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa [JOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bu6nuoreka [IOK
10 X .B
uMmecKas opmya. Banentocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JIECMEHTOB
11 OtHOcUTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIsI XUMHYECKOT0 DJIEMEHTA B bu6nmoreka [IOK
COECIMHEHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Moisb. Mosipaast bubmuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycaoBHsI MPOTEKAHUS bubnmnoreka HOK
XUMHUYECKUX peaKiui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [HOK
XHUMHYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus Koau4decTBa, MacChl BENESCTBA bu6nuoreka [IOK
110 YPAaBHEHMSIM XUMHYECKUX PEAKIIUI https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a15e eL:-II/IH bubmmorexa [JOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0eHne u brbmmorexa LTOK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIlvsl 3HAaHUH
20 KonTponbnas padora Nel mo teme bu6muoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bo3agyx — cMmech razoB. CocraB Bo3ayxa.
o o bubmuorexa [JOK
21 Kucnopom — snemMeHT 1 mpocToe BEIIeCTBO.

O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKkIuy OKUCIICHUs, TOPEHUE) bubmmorexa [IOK
poAa (peartt » TOP ’ https://m.edsoo.ru/ff0d4614
[TonsiTre 00 oxcuaax
CriocoOsI MOTy4eHHS KHCIIOPO/ia B
23 J1a00paTOPHH M IMPOMBIILJICHHOCTH bubmorexa LOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
24 MOHATHE O TEPMOXHUMHUYCCKOM YPAaBHCHHH bubmorexa HOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaKIIHSIX
TomnuBo (HedTh, yroiab U METaH).
25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €r0 bubmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonmydyenue u coOMpaHue KUCIOPO1a bubmorexa HOK
y N p pOa, https://m.edsoo.ru/ff0d4ae2
W3YyYEHUE €r0 CBOHCTBY
97 Bonopoa — sneMeHT u mpocToe BEIIECTBO. bubnnoreka IIOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
08 du3nYecKre U XMMUYECKUEe CBOMCTBA bubmmorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI oTy4eHus BOAOPOa B bubnmnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
31 «ITonmydenue u coOMpaHue BOIOpOIa Bubmmorexa [IOK
y onp AOpOAa, https://m.edso0.ru/ff0d4f42
W3Y4YECHHE €r0 CBOMCTBY
32 Mounsipabiii 00BEM razoB. 3akoH ABOrajpo Bubnmorexa [IOK

https://m.edsoo.ru/ff0d542e



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e

Brrunciienus 00bEMa, KOJIMYECTBa BEIeCTBA

33 rasa Io ero u3BECTHOMY KOJHUYECTB bubmorexa [IOK
B y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Brruncnenus 006EMOB ra30B M0 ypaBHEHUIO
34 €aKI[MHM Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LOK
p . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH I'a30B
35 duznyeckre 1 XUMHUECKHE CBOMCTBA BOJIBI bubmorexa HOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonsitue 00 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackimeHHbIe 1
37 HEHACHIIIEHHBIE pacTBOPEL. MaccoBas 101 bubmmorexa LOK
H PacTBOPRL- A https://m.eds00.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 mo Teme
38 «IIpurorosienue pacTBOpoOB ¢ bubnuorexa [HOK
onpeacEHHON MacCOBOM J10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padota Ne2 o teme bubnmnorexka HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCUpUKaIus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue u XMMHUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XuMHU4YecKue CBOWCTBA bubmmoreka [JOK

OCHOBaHUI

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukaus, bu6nuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue 1 XuMHUYECKHUE CBOMCTBA KUCIOT bubmmorexa [IOK
Y https://m.edsoo.ru/ffOdfee2
46 Conu (cpeqHue): HOMEHKIATYpPa, CIIOCOObI bubnmnoreka HOK
IIOJIyYEHUs1, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 SKCIEPUMEHTAIBHBIX 33714 0 TEME bubnmnoreka HOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHEHUIN»
48 I'enernueckas CBsI3b MEXKAY KIaCCaMU bubnmnoreka HOK
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bubnnoreka IIOK
49 O06o001eHre u cucTeMaTr3alis 3HaH|K
- . https://m.edsoo.ru/00ad9ch2
KonTponbnas pabota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HECOPTaHUYECKUX bubmorexa LHOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
o1 XUMHYECKHUX 31eMEHTOB. [loHsiTHE O bubmorexa LHOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXoaHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnoanueckas
52 cnfTeMa XAMUYECKHAX BJIeMeII;TOlJ: JIn Y| bubmmorexa [JOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuoapl, Tpynms, MO TIITBI bubmorexa HOK
PHOZBL, TPYTIHEL, NOMPY https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SIJIEP. bubnmoreka [JOK

N30TO0118I

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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CTpoeHue AIIEKTPOHHBIX 000JI04EK aTOMOB

bu6nuoreka [IOK
55 I1 i ..
anemenToB llepuonnueckoii cucremsr [ https://m.edsoo.ru/00adasbe
Meunneneena
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
N bu6nuoreka [IOK
56 ero nosioxeHuto B [lepuoanueckoit cucreme
https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa ajis
pa3BUTHUSA HayKu U nipakTuku. /. 1. bubnmnoreka HOK
o7 N
MenpeneeB — y4€HBIN, IEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmnoreka [HOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 nu
OFHA XUMITIECKAT CBISh https://m.edsoo.ru/00adac34
60 KoBanenTHast nmomnsipHasi XUMHYECKasi CBS3b bubmmorexa [JOK
P https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HENoOsipHAs XUMUYECKast bubnmnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoteka [IOK
62 C
TEHEHD OfeeA https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE bubnmnorexka HOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnuTenu u BOCCTAHOBUTENH brbmmorexa LTOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 o teme bu6muoreka [JOK
«Ctpoenue aroma. XUMHUYECKAs CBA3b https://m.edsoo.ru/00adb486
66 OO0o01IeHre ¥ CHCTeMAaTH3alNs 3HAHUN bubmorexa [TOK

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



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c

Bbu6nuoreka [IOK
67 00600 I 1
ODIICHUE I CHCTCMATH3ALHA SHARMH https://m.edsoo.ru/OOadchZ
68 O06001IeHrEe ¥ cucTeMaTh3alus 3HaHUI 1 Bubmaorexa ITOK

https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakTHueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl
[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cucrema 1 bubnmnoreka HOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XMMHUYECKUX DJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHWYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMUUYECKON CBS3U U THUIIBI 1 bubmuoreka [{OK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme

5 «IToBTOpEHUE U yriIyONneHue 1 1
3HaHUI OCHOBHBIX Pa3/elioB Kypca
8 kmacca»

5 Knaccugukanus Xxummuaeckux 1 bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XMMHYECKOU

7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TTOK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKLIUSIX

3 IlonsAaTHe 0 XUMHUYECKOM 1 bu6nunorexa LIOK

PaBHOBCCHUMU. (DaKTOpI)I, BIHUAOIINC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucCIUTEeNbHO- bubmuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKLIMHU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUUECKOIN
10 nccorranu. CHIbHBIE U ci1a0ble Bubmaorexa ITOK
o HHALHIH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 HMoHHbIe YpaBHEHUS peaKil Bubmiorexa OK
yp peakit https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnorexa [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBEeTE IPeACTaBICHU 00 buGnuorexa [IOK
ped o https://m.edsoo.ru/00add8b2
ANEKTPOIUTUIECKON TUCCOLIUAIIUU
14 ITonsaTue o THApOIN3E CONEH bubnmorexa HOK
b https://m.edsoo.ru/00add9d4
15 O06o011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perrenne skcriepuMeHTaIbHBIX bubmiorexa LIOK
p https://m.edsoo.ru/00addbfa
3aga9dy
KonTponbnas padota Ne2 o teme
17 «INEKTPOIUTHYECKAS bubmmnoreka [JOK

nucconuanusg. XuMu4ecKue
pEaKuH B paCTBOpax»

https://m.edsoo.ru/00addecO
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OO01mmas xapakTeprCcTHKA TaJIOTCHOB.

18 XuMHYeCKHe CBOMCTBA Ha IPUMEPE bubmorexa [IOK
PUMED https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CojissHas KHCIIOTA,
19 XHMquCKHS CBOICTBA, ITOJYYCHHEC bubmorexa [IOK
’ Y ’ https://m.edso00.ru/00ade104
MIPUMCHECHUE
[IpakTrueckas padota Ne 2 o Teme
20 «IlomydyeHne CONIHOM KHCIOThI bubmorexa [JOK
YHCHIT= C0 ’ https://m.edso0.ru/00ade348
M3Y4YCHHE € CBOMCTBY»
Boruncnenus no ypaBHeHUsIM
21 XUMHUYECKUX PEaKIUI, €CIIU OJIUH Bubmiorexa OK
p ’ https://m.edsoo.ru/00ade488
W3 pEeareHTOB JIaH B U30BITKE

99 OO01as xapakTeprCcTHUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AToTpOTHBIE MOTU(UKAIIUA CEPHI.

93 Haxosxnenue cepsl u eé bubmmoreka [JOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 q)nrs)nqecmlje u xnzmqecxne bubmmorexa LIOK

. https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO crIocoba bu6muoreka [JOK

MOJIyUCHUA CCpHOI71 KHUCJIIOTBI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKarolleu cpeibl
COCTUHEHUSIMH CEPBI

Briuucienne MaccoBoOi 101U

bub6nmoreka [IOK

27
BBIXOJA MPOJYKTa PEaKLIMU https://m.edsoo.ru/00adec8a
OO6m1ast xapaKTepruCTHKA JIEMEHTOB
VA-rpynmsl. A30T,

28 acCIIpOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
Pactpoctp PHPOZE, https://m.edsoo.ru/00adeea6
¢busnvecKkrue 1 XUMHUYECKHE
CBOICTBa
AMMHaK, ero GU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, [IOJIYUYEHUE Bubmiorexa OK

> y https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMmuaka, U3y4eHUE buGnuorexa [IOK
y . 13y https://m.edso0.ru/00adf180
€ro CBOMCTB»

31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubmmoreka [JOK
XHUMHUYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHnii. XUMHUYECKOE bubnmorexa [IOK
yAoobp ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHHUAMM a30Ta
dochop. Oxeng pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)pll)gn(qe)cxne " bubmmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KaueCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
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yaoOpeHuit. 3arpsi3HeHHe
MIPUPOIHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

35 npupoje, Gpuzndeckue u bubmmorexa LIOK
pHpOAE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBONCTBA
Oxkcuapl yraeponaa, ux pusnyeckue
1 XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE MPOOIEMBbI bubmmorexa LJOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
bubnuoreka [{OK
37 VrojpHas KACIOTa U €€ COJIH
https://m.edso0.ru/00ae006¢
[IpakTnueckas padora Ne 4 o teme
38 "[losydyeHne yriekucioro rasa. bubnuoreka [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpraHMYEeCKHX BEIIECTBAX KakK O bubmmorexa [JOK
p . https://m.edsoo.ru/00ae054e
COCITMHEHUSX yTIIepoaa
40 KpemHuunii u ero coetuHEHHS bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
ITpakTruueckas padora Ne 5.
41 Pemenne skcriepuMEHTAIBHBIX bubmuoreka [IOK
3aja4 no teMe «BaxkHenmme https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COSTUHEHMS
KonrtponsHas padora Ne3 o reme
. bubmuoreka [{OK
42 «Baxknennne HeMeTaIIbl U UX

COCIUHCHUA»

https://m.edsoo0.ru/00ae0el8
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uioB. Metaunieckas CBsi3b U

bubnunorexa LIOK

43
MEeTaJUINYeCcKas KpucTaaaindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyeckKue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIIEKTPOXUMHUUYECKUN P buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re criocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPABHEHUAM XUMUYECKUX buGnuorexa [IOK
yp . https://m.edsoo.ru/00ae1156
peaKkIui, €clii OJIMH U3 PearcHTOB
COJICPKUT TIPUMECH
46 [ToHsATHE O KOPPO3UU METAILIOB buGnuorexa [IOK
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIbI
= https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubmuoreka [IOK
Kanus https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMeNbHBIE METAILTBI — bubmuoreka [IOK
KaJIbIIMA 1 Maroui https://m.edsoo.ru/00ael15e8
50 Baxkueiime coeTUHEHNUS KaJIbIAA Bubmiorexa IOK
a t https://m.edsoo.ru/00ael15e8
51 O0001IeHrEe 1 CUCTEMAaTU3aIIHS
3HaHUHU
59 JKEcTkocTh BOABI M cIOCOOBI €€ bu6nunorexa LIOK

YCTpaHEHUS

https://m.edsoo0.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

53 "YKEcTKOoCTh BOJIBI M METOMEI €6 buGnuorexa [IOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUS
. bubnuorexa [{OK
>4 Amomuiuit https://m.edsoo.ru/00aelc64
55 AMpoTepHBIE CBOIICTBA OKCHJIA U Bbu6muotexa [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 eeso bub6nmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Okcubl, THIPOKCUIBI U COJTH bubnnoreka [JOK
xenesa (1) u sxemnesa (111) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUI
[IpaxTuueckas padora Ne 7.
59 Pemrenue skcnepuMeHTaNbHBIX bubmmoreka [JOK
3a1ad4 1o teme «Baxueiimue https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHCHUS
Berurcnenus o ypaBHEHUSM
XUMHUYECKHUX PEaKIIHid, €CIIH OJTHH
60 U3 PEareHToB JIaH B N30BITKE WIN bubmmnoreka HOK
COZEPKUT IpUMeCH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOAYKTa
peakuuu
61 O06o001meHre 1 CHCTEMaTH3aIIHS
3HaHUI
Kontponbnas padota Ne4 o teme
62 «Bakueime MeTaIbl U UX

COETMHEHU S



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
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63 BemectBa u marepuassi B 1 bubmmoreka [JOK
HOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpYKaroIleH cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edso0.ru/00ae4270
66 O06o001IeH e U cuCTeMaTH3aIus 1 bubmmoreka [JOK
3HaHUI https://m.edsoo.ru/00ae0d0a
67 O06001IeHNEe U CUCTEMATU3ALIHS 1 bubnuoreka [{OK
3HaHUHI https://m.edsoo.ru/00adb33c
68 O60061eHre U cucTeMaTH3aus 1 bubmmoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

» Xumusi, 8 knace/ Pymsuruc I'.E., ®enpaman @.I'., AkiimonepHoe 00IIECTBO
«3narensctBO «lIpocBenienue»
* Xumus, 9 kinacc/ Pynsutuc I'.E., ®enpaman @.I°., AKiimonepHoe 00IIeCTBO

«HBZ{&TCHBCTBO ((HpOCBCHICHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET
http://school-collection.edu.ru/ - Enunas komexuus iud)poBbIX

00pa3oBaTeIbHBIX PECYPCOB

http://him.1september.ru/ - anekTpoHHas Bepcus razeTbl "Xumus'" MPUIOKEHHE K

"1 cenTs0ps"

http://pedsovet.org/ - TTencoseTt.org. XKuBoe mpocTpaHCTBO 0Opa3oBaHMS.

HNHuTepHeT-pecypc COAEPKUT TEOPETUUECKUE U TPAKTUUECKUE MAaTEePUaIbI IS



MPOBENICHUS YPOKOB, BHEKJIACCHBIX MEPOTIPUATUN

http://www.uroki.net/ - UROKI.NET. Ha cTpanuiiax sroro caiita Bel HaligeTe
IOYPOYHOE U TEMAaTHYECKOE IJIAHUPOBAHUE, OTKPBITHIC YPOKH, CIICHAPUH
IIKOJIBHBIX MPa3IHUKOB KJIACCHBIC YaChl, METOINYECKHE Pa3paOOTKH, KOHCIIEKTHI

YPOKOB, 1a00OpaTOpHbIE, KOHTPOJIbHBIE PA0OTHI U MHOXKECTBO IPYTUX MAaTEPHUATIOB

http://festival.1september.ru/subjects/4/ - dectrBanp negarornyecKux UaCh

"OTKpbITHINA ypok". Pa3paboTku ypOKOB 110 XUMHH

http://som.fsio.ru/subject.asp?id=10000755 - CeTeBoe 00beIUHEHNE METOIUCTOB
— 3TO CaWT, NPEAHA3HAYEHHBIN UISI METOANYECKOM MOJIECPKKU yUUTEIICH-
MpPEAMETHUKOB. B HEM pa3MelarTcs pa3InuHble MAaTepUAIIbl IO XUMUU:
METOJUYECKHUE pa3pabOTKH yPOKOB, JJabopaTOpHbIC PaOOTHI, TECTHI U
KOHTPOJIbHBIE PaOOThI, OJMMITHAbI, BUICOOIBITH, XUMUUECKHE 3a0a4H,

I/IHTepHCT-y‘IC6HI/IKI/I 10 XMMHHU 1 MHOT'OC IPpYyTroc



http://schools.perm.ru/ - Tlepmckuii TOpOACKO# MIKOIBHBIN TopTai. [legaroru Ha
HOpTajie CMOTYT HANTH Pa3paOOTKH YPOKOB M PA3IMIHBIX MEPOIPHUATHIA, a TaK XKe

NocJie/IHIE HOBOCTH B cepe oOpazoBanus [lepmckoro kpas

http://www.alhimik.ru/ - AJIXUMUK. DneKTpoHHBIH )KypHAI IS
npenojaBaresieid, IKOJLHUKOB U CTYACHTOB, U3YYaIOINX XUMHUI0. BKitouaer
METOJNYECKUE PEKOMEHIAINK JIJIs YIUTEICH XUMUH, CIIPAaBOYHUKH, Ororpadun
BEJIMKMX XUMUKOB, pa3zeibl "'Becenas xumuda", "Xumus Ha KOKAbIN 1€Hb' 1

MHOT'0 JIpyTOM MHTEPECHOU U MOJIE3HOU HH(pOpMAITUN

http://www.chemistry.narod.ru/ - Mup xumuu. CoaepkxuT XuMHUIECKHE
CIPABOYHUKH, UCTOPHUIO CO3JJaHUS U PA3BUTHUS NMEPUOIUUECKON CUCTEMBI
AJIeMEHTOB (cchuika "My3ei"), onmrcanue XuMUUYECKUX OTBITOB C Pa3IMYHBIMU
AIIEMEHTaMH, CBEICHHS U3 OCHOBHBIX 00JacTeil XUMUHU (OrpaHUYecKas,
arpoOXHUMHMsI, TEOXUMHUSI, SKOXUMHUS, aHATUTHIECKAsT XUMHUS, POTOXUMHUS,
TEPMOXUMHUSI, HeQTEXUMHUSI), pa3aesl XUMUYECKUX HOBOCTEH, CChIIIKM Ha

NoJIe3HbIE pecypcel IHTepHeTa U T. 1.

http://hemi.wallst.ru/ - Xumus. O6pa3oBaTenbHBINA CAUT AJIS IKOJIBHUKOB U



CTYJIEHTOB. DJIEKTPOHHBIA YUEOHUK 110 XUMHUH JJIs1 CPEAHEH 1IKOJIbI, TPUTOAHBIN
JUJIS1 UCTIOIh30BaHUs KaK B OOBIYHBIX, TAK U B CIICHUAIM3UPOBAHHBIX KJIACCaX, a
TaKke JJisl IOBTOPEHMS MaTepuasa B BHITYCKHOM KJIacCe U JIJIsl MOATOTOBKHU K
sk3aMeHaM. Ha calite omyOnMKoBaH psJl MPUIOKEHUI: Tabnuia MeHeneena,
TabJIMIIa STEKTPOOTPUIIATEILHOCTEN AJIEMEHTOB, SJIEKTPOHHBIE KOH(DUTYypaIiK

9JICMCHTOB U P., a TAKXKC 3aJa49U JII CAMOCTOATCIBHOI'O pCIHICHU S

http://www.college.ru/chemistry/ - Otkpebitbiit Kostemk: Xvumus. DIeKTPOHHBIN
y4eOHUK MO XUMUU (HEOpraHUuYecKasi, OpraHnyeckasi, siiepHas XuMus, XUMUs
OKpY arolen cpesibl, OMOXUMHUS); COJIEPKUT OOJIBIIOE KOJTHMYECTBO
JIOTIOJITHUTEILHOTO MaTepuaia. Y 4eOHUK COMPOBOKIAETCS CIPABOUYHBIMU
Ta0JIUIaMH, IPUBOIUTCS TTOAPOOHBIN pa300p THUIOBBIX 3aj1a4, IPEACTaBICH

00mBIII0M HA0Op 3a/1a4 /I CAMOCTOSITEIBHOTO PEIICHUS

http://www.chemistry.ssu.samara.ru/ - Opranndeckast XUMHs - YICOHHUK IS
CpelHel mIkobl. B yaeOHUKe U3IararoTcsi TCOPETUIECKUE OCHOBBI OPTaHUYECKON
XUMUU U CBeJIeHUsI 00 OCHOBHBIX KJIacCaxX OpraHUYeCcKuX BemiecTs. [IpuBoasiTcs
PEKOMEHIAITMY TI0 PEIICHUIO 3a/1a4. Y 4eOHbIe TEKCThI COMTPOBOXKIAIOTCS
OOJIBILIMM KOJIMYECTBOM T'paUUECKUX WILTIOCTPALIMM M aHUMALIUM, B TOM YHCIIE

TPEXMEPHBIX



http://www.informika.ru/text/database/chemy/Rus/chemy.html - Dnexkrponusie
y4eOHUKH 110 001I1el XMMUHU, HEOPTaHNYECKON XUMUH, OPTraHUYECKON
xumunl [peocTaBISIOTCS CIIPaBOYHBIEC MaTEpUAbI (CIOBAPh XUMHUECKUX
TEPMHUHOB, CIIPABOYHBIE TAOIHIIBI, OMOTpaPuu BEIUKUX XUMUKOB, HCTOPHUS

XUMHH ), & TAKKE TECTOBBIE BOIIPOCHI

http://www.edu.yar.ru/russian/cources/chem/ - Xumudeckasi cTpaHUYKa
ﬂpOCHaBCKOFO HGHTpa TGHGKOMMYHI/IKaL[I/Iﬁ n I/IH(l)OpMaIJ;I/IOHHLIX CUCTEM B
06paSOBaHI/II/I. 3az[aqH AL OJIMMITHA/ 110 XUMHH, OITMCAHUC HHTCPCCHBIX
XUMHUUYCCKHX OIIBITOB, CJIOBAPb XUMHWYCCKUX TCPMHHOB, CBCACHUA U3 I'COXUMHUHU

(TIpoUCXOXKACHNE U XUMUUYECKUN COCTAaB HEKOTOPHIX MUHEPAJIOB)

http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry - OGpa3oBaTebHbIi
cepBep TecTupoBanus. becmatHoe on-line TectupoBaHue Mo XUMHUH, TPEOyeT
perucTpauuu B cucteme. TecToBble 3aaHKsI BKIIIOUAIOT B ce0sl COCTaBIICHUE
ypaBHEHUH U BBIOOP YCIOBHI MPOBEACHUS XUMUYECKUX PEaAKITHi,

KJIaCCI/I(l)I/IKa]_II/IIO QJICMCHTOB U CJIOKHBIX BCIICCTB, BOIIPOCHI 11O CTPYKTYPC



MOJICKYII, KOJINYECTBECHHBIN pacdeT p€arcHToB, CITOCOOBI I/I,IIEDHTI/I(i)I/IKaIII/II/I

BCIICCTB






