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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHusl, IPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcCHOBe (eaepalibHONW pabodeil MporpaMmbl
BOCIIUTAHMS U C YUETOM KOHIEIIIUU MIPETNo aBaHus yueOHOTo nmpeaMeTa « XuMuUs»
B 00pa3oBaTeNnbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O INEsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYyYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBACT o0s13aTenbHOe peaMEeTHOE CoJIepKaHue,
IpeayCMaTPUBAET PACHPEACIICHHE €ro IO KjaccaM M CTPYKTYpUpPOBaHHUE TIO
pasnenaM M TeMaM MPOTrPpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHTYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OocoOeHHOCTEW  O00ydYaronmuxcs, ONpelnensieT BO3MOXKHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3ynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIePIKAHUS.

3HaHWE XUMHUH CIY>)KHT OCHOBOW uisi (OpPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
mpoOJieM yCTOWYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETUUYCCKOM,
MUIIEBON M SKOJOTUYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KYTbTYphI TUIHOCTH, €€ 001Iel 1 (HYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW  JIEeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B IPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3TJIS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUH €CTECTBEHHO--HAYYHON I'PAMOTHOCTH 00 y4aIOUIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHHneM 0a30BOM HAYKH XMMHM Ha ONPENEIEHHOM JTarne eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oOpa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mnojaxonaa Kk e€ uzyudeHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO TPHUHIIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— TpeacTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JUCCOLMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCcMaTpPUBAIOTCS HAa OCHOBE ASMIUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHAS (PYHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHMUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyxKaroumi MHpy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWNA OCHOB
XUMHUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBeKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX TMOJOKCHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpuOOIIEHUH K HAayYHBIM METOJaM T[IO3HAaHUS TPH HW3YUYEHUU BEIIECTB U
XUMHUYECKUX peakuuid, B GOPMHUPOBAHUU W PAa3BUTHH MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIIENOBATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKHUe LeH, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] Ha  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIBHOM MO3HABATEIbHON JEATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OMbITAa Pa3HOOOPA3HOW MEATETbHOCTH, IMO3HAHUA W CAMOMNO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIONINX YHUBEpPCAJIbHOE 3HAUCHUE MJIA
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0mel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATH M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3ysS 3HAHUS U ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX NPH PEUIeHUU Mpo0JeM B TOBCEAHEBHOM JKU3HU H
TPYZAOBOM JAEITEIbHOCTH;

— ¢opMmupoBaHHE Yy OOyYalOlMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKHMX 3HAHUW HJs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIOBOW JACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIIEH MPUPOTHOMN CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacOB, OTBEAEHHBIX I HU3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

Ha 6a3e nentpa «Touka pocTta» obecrmeunBaeTcsl peaan3anus 00pa30BaTEIbHBIX
MPOrpamMM E€CTECTBEHHO - HAy4YHOM M TEXHOJOIMYECKOM HAIPaBICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBHHM C TpeOOBaHUSIMU 3aKOHOAATEIbCTBA B cdepe
oOpazoBaHus M ¢ y4eToM pekoMeHaanui denepanbHOro omeparopa y4eOHOTro
npeamera «Xumusi». OOpazoBaTeiabHasi IporpamMma MO3BOJISIET WHTErPUPOBATh
peanuszyeMble 31€Ch MOAXOJbI, CTPYKTYpY M COJEp)KaHHe NpU OpraHu3aluu



oOydyeHus xumuu B 8-9 Kiacce, BBICTPOEHHOM Ha 0a3ze Jt000ro M3 JOCTYIHBIX
yueOHo-MeToauueckux KomiuiekcoB (YMK). HWcnons3zoBanue o00pymoBaHus
nenTpa «Touka pocta» npu peanusannu nanHoi Ol mo3BosseT co3aaTs yCIOBHS:
* IIS1 PACIIUPEHUS COMNCPIKAHUS IITKOJIBPHOTO XUMHUYECKOTO 00pa30BaHus;

* JUIS TIOBBIIIICHUS TO3HABATCIIPHOW AKTUBHOCTH OOYYAIONIUXCS B €CTECTBEHHO-
Hay4YHOU 0071acTH;

* JUIS pa3BUTHUA JIMYHOCTH peOeHKa B TIpolecce OOYYCHHS XUMHUHU, €To
criocoOHOocTe, (OpMUPOBAHMS U  YAOBJICTBOPEHUS COIMAJIBLHO 3HAYHUMBIX
MHTEPECOB U MOTPEOHOCTEM;

e st pabOThl C OJApPCHHBIMH IIIKOJIBHUKAMH, OPTaHHW3allid WX pPa3BUTHS B
pa3IMYHBIX 00IaCTAX 00pa30BaTEIbHON, TBOPUECKON JACSITETLHOCTH.

[Tpumensiss 1mudpoBbie JTA0OpaTOpPHM HA YPOKaxX XUMHUH, Y4YallHecs CMOTYT
BBITIOJTHUTh MHOYKECTBO JIA0OPATOPHBIX PabOT M IKCIIEPUMEHTOB IO MPOrPAMME
OCHOBHOU LLIKOJIBI






COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHUYECKUX PEaKIil (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiIaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOHCTB O0Opa3IlOB HEOPTAaHWYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MNPU3HAKOB IMPOTEKAHUS XUMHUUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
M3y4eHHE CIOCOOOB pa3/IeNieHHs CMECEil: ¢ MOMOIIbI0 MarHuTa, (HUIBTPOBAHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BemecTBo. HaxokaeHue kucinopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B JabOpaTOpud W HPOMBINUIEHHOCTH. Kpyrosopor
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCWJICHHE TapHUKOBOTrO 3¢ (ekra, pa3pylieHne 030HOBOTO CJIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, GuU3MUecKMe MW XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

Odusznyeckue CBOMCTBA BOJABL. Bojga kak pactBoputTenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCUI0B.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkimatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn axtuBHocTH MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEAEICHUE COJIEPIKAHUS KUCIOPOIa B BO3YXE, MTOIYyUYCHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMCaHUWE HUX CBOMCTB, MOJy4YeHHE, COOMpaHUE, PACIIO3HABAHUE W HU3Y4YCHHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW pPACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEHIECTB  PA3JIUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METa/ljla APYTMM M3 PacTBOpa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

HHepuoanuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CTpoeHne aToMoB. XHMHUYECKASl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(UKAUM XUMUYECKUX dJieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IETOYHBbIE U MIEJTOYHO3EMEIbHBIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3otomnbl. Dnexkrponsl. CtpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB [UJI1 pa3BUTHsA Hayku W npaktuku. [[. M. MeHneneeB — y4y€HbIM U
rpaXkJIaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenb  okucieHus.  OKHUCIHTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIHUU.
[Iporecchl okucaeHus U BocCcTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHHs, COeAUHEHHUS).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. YE€pe3 HCMOJIb30BAaHUE KakK OOIIUX EeCTeCTBEHHO--HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecTBEHHO--HAYUYHbIE TIOHSTUSI: HAY4YHBIM (PaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX MEPUOJOB, KaJIMsl, KalblMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMU4ecKUX peakiuii Mo pa3IudHbIM MpU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYECKHE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKIUU U IOJO0KEHHE XUMHUYECKOIO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTEbHO--BOCCTAHOBUTEIBHBIX ~PEAKIUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTUYECKON JUCCOUMALNU. DIEKTPOIUTHI U HEJIEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKAHUS peaKkIuii HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopuia HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILIECTB, MpOLECCa AUCCOLMAUMU KHUCJIOT, IIEJIOYEd U COJei
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsgHass KHCIIOTa, XMMHYECKHE CBOMCTBa, MOJydyeHHUE, NMpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HA OpPraHMW3M 4YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U CepPbl. AJUIOTPOIHbIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nueckue W XHMHYCCKHE CBOWMCTBAa (00mIMEe  Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHM B MpUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIEHUSA. A30T, pacHpOCTPAHEHHE B MPUPO/IE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKre U XMMHUYECKUEe CBOMCTBA, MojlyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, PU3NYECKUEe U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arpsi3HEHHE BO3/ayXa, MOYBbl M BoAo&éMOB). docdop,
ajtoTponHeie Moaudukanuu (Gochopa, GuUMUECKHE M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonydyenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPAIbHBIX Y0OPEHUH.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoae. OKCuasl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHEe W TpPUMEHEHHE. DKOJOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ conu, uX GU3NIECKUe U XUMHUYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsl KUCJIO0TA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, YIJIeBOJaX — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (1V) m xkpemuueBoi kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpoOneMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO MCIOJb30BAaHUE BUJIEOMATEPHAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3yUYCHHE XUMUYECKHUX CBOWMCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3iamMu a30THBIX U (HOchHOPHBIX yAOOPEHHH, MOIyUYeHHE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi Ha MOH aMMOHUS U (PocdaT-uOH U U3yYEHHE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YeHUe Mozenein
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKMCIIOrO ra3a, IpOBEJeHNE KauyeCTBEHHBIX peakuuid Ha kapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelnme HeMeTaJuIbl U UX COETUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTAIMYECKass  pemérka.  ODNEKTPOXUMHUYECKUH  psll
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl Toy4yeHuss MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIINICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXIACHHUE B MPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHUABI HATpus MW Kanus. [IpumMeHeHue MIeNOoYHBIX METaaIoB MW UX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
U Kanblus. BaxkHelmue coequHeHHs KaiblUs (OKCHUI, THUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AM(OTEpHBIE CBOMCTBAa OKCHAA M THIPOKCHU]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJdpllusi W HATpus C BOAOW (BO3MOXHO WCIIOIB30BAHHWE BUIEOMATEPUATIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BO3BMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MArHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U OMKCAHUE MPOLECCOB OKPAIIMBAHHUS
IUITAaMEHU HMOHAMM HATpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U TUAPOKCHUA LIMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a7a4 10 Teme «BakHeimue
METAJUIBI U KX COCTUHEHUSI.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B TOBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHE OKpYKarwlledl cpeabl (MpeaenbHas I0MyCcTUMas
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunle ceéa3u



Peanuzammst MeXIpEeIMETHBIX CBS3€H NMPU HM3YUYCHWH XWMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX E€CTECTBEHHO-HAYyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wmaTtepusi, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIIH]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
pemérka, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CIUHUIIBI M3MEPECHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
NIOJIC3HBIC NCKOIIAeMbIC, TOTLJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTAThl OCBOCHHUS MPOrPaMMBI OCHOBHOTI'O OOIMIET0 00pa30BaHUs AOCTHTAIOTCS B XOJ€ OOyYeHHS
XAMUU B €IUHCTBE y4eOHOW W BOCHHUTATEIBHON IEATEILHOCTH B COOTBETCTBHU C TPAIUIIMOHHBIMH POCCHHCKHUMH
COIMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSAMH, NPHHATHIME B OOINECTBE MpaBWIaMH M HOPMaMH
MOBE/ICHHS U CITIOCOOCTBYIOT MPOIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COIMATU3AIIUH 00yYarOIUXCS.

JIMYHOCTHBIE PE3yNIbTaThl OTPAKalOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOICTBOBATHCS CHCTEMON ITO3UTHBHBIX
[IEHHOCTHBIX OPHEHTAIIMI U pACIIUPEHUE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mMaTpMOTHYECKOro BOCIIUTAHMS

[IEHHOCTHOI'O OTHOIICHMS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYCCKOMY M HAYYHOMY HACIECIWIO, TIOHHMAaHUS
3HAYEHUST XMMHUYECKONH HAYKH B )KM3HH COBPEMEHHOI'O OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOH HMH(poOpMamuei o
MePEIOBBIX JOCTHKEHUSIX W OTKPHITHUSIX MUPOBOM M OTEUECTBEHHOW XUMHHU, 3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOWCTBE MUPA U OOIIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEJICTABICHUSA O COIMAIBLHBIX HOPMAX U MpaBHIaX MEKIMYHOCTHBIX OTHOIIECHHN B KOJUICKTHBE, KOMMYHUKATHBHOM
KOMIICTEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-HCCIIEA0BATEIBLCKON, TBOPUECKOW M APYTHX BHIAX JIEATEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOHM JEATCILHOCTH TIPH BBIMOJHEHHUH Yy4YeOHBIX, IMO3HABATCIBHBIX 3a1ad,
BBIMIOJITHEHUM XHUMHUYECKAX OKCICPUMEHTOB, CO3JAHMM YYCOHBIX TPOEKTOB, CTPEMIICHHMS K B3aMMOIIOHMMAHHIO W
B3aMMOIIOMOIIIM B TPOIECCE ITOM yUeOHOH MesATeIbHOCTH, TOTOBHOCTH OIICHHBATH CBOE IMOBEACHHE M MOCTYNKH CBOUX
TOBAPHUIICH C TIO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS TMOCIIEACTBUI TOCTYITKOB,;

3) HEeHHOCTH HAYYHOT'O MO3HAHMS

MHUPOBO33PEHYECKHUE MPEACTABICHHS O BEIIECTBE M XHMHUECKOW pEaKIMH, COOTBETCTBYIOIIME COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH W COCTABJISAIONINE OCHOBY JUIsSI MOHUMaHHsI CYI[HOCTH HAyYHOW KapTHHBI MUPA, MPEACTABICHHUS
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIbI, B3AUMOCBS3SX YEJIOBEKa C MPUPOIHOW CPEIOH, O POJIM XUMHH B
MO3HAHUH 3THUX 3aKOHOMEPHOCTEH;



MO03HABATEIbHbIE MOTUBbI, HAMPABJICHHbIE HA MOJYYEHHE HOBBIX 3HAHUHM MO XMMHH, HEOOXOAUMBIE ISl OOBSICHEHUS
HaOJII0JaeMBbIX TPOLIECCOB U SIBJIEHUM, MO3HABATENIbHOM, MH(POPMALMOHHON M YHMTATENbCKOW KyJNbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbBHOW pabOThl C Yy4eOHBIMM TEKCTaMH, CHPAaBOYHOM JIUTEPaTypoOil, HOCTYNHBIMU TEXHUYECKUMU
cpelncTBaMu UH(POPMALIMOHHBIX TEXHOIOTU;

UHTEpPEC K OOYYEeHWI0 M TO3HAHUIO, JI0O03HATEIBbHOCTh, TOTOBHOCTh M CIOCOOHOCTh K C€aMOOOpa30BaHMIO,
NPOEKTHOM M HCCIEA0BATENbCKON NeATEeNbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBICHHOCTH U YPOBHS OOyudeHHUS B
JIaTbHEUIIIEM;

4) hopMHpPOBAHUS KYJILTYPbI 3[10POBbSI:

OCO3HAHHME IEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKM Ha 3JI0POBBIN 00pa3
KU3HU, OCO3HAHUE TOCJIEACTBUI M HENPHUSATHUE BPEIHBIX MPUBBIYEK (yHNOTPEOICHHS aJIKOTOJs, HAPKOTHKOB, KYpEeHHs),
HEOOXOIMMOCTH COOJIIO/IEHUS MPaBU OE30MaCHOCTU MPHU OOpaAIEHUH C XMMHUYECKUMHU BEIIECTBAMU B OBITY M peajbHOMU
KU3HH;

5) Tpy/10BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY H3YYEHHUIO MpoQeccuil M Tpyaa pazIuvyHOro poja, yBaXXeHUE K TPyAy M pe3yjbTaTaM
TPYIOBOM AESATENHHOCTH, B TOM YKCIIE Ha OCHOBE NMPUMEHEHHS MPEAMETHBIX 3HAHMM MO XMMHH, OCO3HAHHBIA BBHIOOP
UHAUBUAYATBHON TPAaeKTOPUU MPOAOJIKEHHUSI 00pa3oBaHUs ¢ YYETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XUMUH,
0OIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCNENHOW Mpo]ecCHoHANBHON MEATeIbHOCTH M Pa3BUTHS HEOOXOIMMBIX
YMEHUH, TOTOBHOCTh aalITUPOBATHCS B IPOPECCUOHATILHOMN Cpejie;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1eJIeCO00pa3HOe OTHOLIEHHE K MPUPO/Ie KaK HCTOUHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS,
NOHMMaHUE IIEHHOCTH 3/I0pOBOr0 M 0Oe30macHoro o6Opasza >KM3HH, OTBETCTBEHHOE OTHOLIEHHME K COOCTBEHHOMY
¢u3nyecKoMy M IMCUXHMUYECKOMY 3J0pPOBbIO, OCO3HAHME LIEHHOCTU COOIOACHUS IMpPaBHJ OE30MaCHOTO MOBEICHUS NpHU
paboTe ¢ BeLIeCTBAMHU, a TAKXKE B CUTYalHUsIX, YIPOXKAIOIINX 3JOPOBBIO U JKU3HHU JIIOJIEH;

CIIOCOOHOCTH MNPUMEHATHh 3HAHUA, IOJY4YaeMble NPH HM3YYEHHH XUMHH, JUIS PEIICHMs 3a]ad, CBS3aHHBIX C
OKpY’)Karouie MNpUpPOAHOM CpeloW, MJi1 TOBBIIMICHUS YPOBHS 3KOJOIMYECKOM KYJbTYpPhI, OCO3HaHUS TJIO0AIBLHOTO
XapakTepa 3KOJOTMYECKUX MPOOJIEM U IyTEeHW MX PELIEHUs MOCPEACTBOM METOJO0B XMUMHH, SKOJIOTMYECKOrO MBIIUICHHUS,
YMEHUS PYKOBOJCTBOBATHCS UM B MIO3HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIBHON MPAKTHKE.



METAIIPEMETHBIE PE3YJIBTATbBI

B coctaBe MeTanpeIMeTHBIX pe3yIbTaTOB BBIACISIOT 3HAUUMBbIC JJIsI POPMUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHbIE
MOHATHUS (3aKOH, TEOpHs, MPUHITUII, TUTIOTE3a, (aKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U APYToe.), KOTOPBIE UCIIOIB3YIOTCS
B €CTECTBEHHO-HAyYHBIX YYEOHBIX MpeAMETax M TMO3BOJAIOT Ha OCHOBE 3HAHUW U3 ATUX MpeaMeToB (HOPMUPOBATH
MpeACTaBICHUE O IICJIOCTHOM HAaydyHOW KapTUHE MHpa, U YyHHUBEpCajbHble Yy4eOHBbIC JACHCTBUSA (TMO3HABATENIbHbBIE,
KOMMYHHUKATUBHBIC, PETYJIATHBHBIE), KOTOpble oOecrneunBa0T (OPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIBHOMY
TJIAHUPOBAHUIO M OCYIIECTBIICHUIO YYEOHOM NS TEIHHOCTH.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE JeiiCTBUS

ba3oBble Jornyeckue aemcTBus:

YMEHHS MCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILJICHUSI TTPU OCBOCHUM 3HAHUMN: PACKPBIBATh CMBICI XUMHYECKHX
MOHATUN (BBIICIATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIMBATH B3aHMMOCBS3b C JIPYTUMH TOHSATHUSIMH), WCIOJIL30BaTh
MOHATUS JJIsI OOBSICHEHHS OTACIbHBIX (DaKTOB M SIBJICHUH, BHIOMpPATh OCHOBAaHWUS W KPUTEPUU I KIAacCUPUKAIIMU
XUMHUYECKUX BEIIECTB W XUMHUYECKHX pEeaKIui, yCTaHaBIWBAaTh NPUYUHHO-CJICJACTBEHHBIC CBSI3M MEXIY OOBEKTaMH
U3Y4YEHUs, CTPOHUTH JIOTHYECKHWE pacCyXJeHUs (MHAYKTUBHbBIC, ACAYKTHUBHBIC, IO aHAJOTWH), JeJIaThb BBIBOJLI H
3aKJIFOYCHUS

yMEHHE TIPUMEHSTh B TMPOIliecce MO3HAHUS TOHATHS (ITPeAMETHBIE M METalpeAMETHBIC), CUMBOJIMUYECKHE (3HAKOBBIC)
MOJICJIM, HCIIOJB3yeMbIe B XUMHUH, MPEOOPAa30BLIBATH IIHPOKO NMPHUMEHSEMBIC B XUMHH MOJICIbHBIC TPEICTABICHUS —
XUMUYECKUI 3HAK (CHMBOJ JJEMEHTa), XMMHUYecKas ¢GopMmyja M ypaBHCHHE XHMHYECKOH pEakIuu — NIPH PEIICHUU
y4eOHO-TTO3HABATEIbHBIX 33J1a4, ¢ YIETOM ITHX MOJICIIBHBIX MIPEACTABICHUN BBISBISATH U XapaKTEPU30BaTh CYIIICCTBEHHBIC
MPU3HAKA HM3yYaeMBIX OOBCKTOB — XMMHUUYECKUX BEIISCTB U XUMHYCCKHUX DPEAKIHUK, BBIBIATH OOIIHME 3aKOHOMEPHOCTH,
MNPUYUHHO-CJIEACTBEHHBIE CBSA3U U IPOTUBOPEYHUS B U3y4AEMBbIX MPOLIECCAX U SABICHUSX.

ba3oBbIe ucciienoBaTeIbCKHe 1eMCTBUS.

YMEHHUE UCMOJIb30BATh MOCTABJIEHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MMO3HAHUS, & TAK)XKE B KAUECTBE OCHOBBI IS
(dbopMUPOBaHUS TUIIOTE3HI 110 TPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CYIKJICHHMH;

MPUOOPETCHHE ONBITA 1O IUIAHUPOBAHUIO, OPTAaHU3AIMH W IPOBEACHHUIO YYCHHYCCKUX IKCIICPUMEHTOB, YMCHHE
HaO0JII0/1aTh 3a X0JIOM MPOIECCa, CAMOCTOSTEIIBHO MMPOTHO3UPOBATh €0 Pe3ynbTaT, (GOPMYJIHPOBATH OOOOIICHU S U BBIBOJIBI
10 pe3yJbTaTaM MPOBEAEHHOTO OIMbITa, UCCIIEIOBAHHUS, COCTABIATH OTUYET O MPOJIeIaHHON padoTe.



Pabora ¢ ungopmanmeii:

yYMEHHE BBHIOMpaTh, aHAJTM3UPOBATh U MHTEPIPETUPOBATH WH(GOPMALINIO PA3IMUHBIX BUIOB U (HOPM IMpencTaBICHHUS,
MOJy4aeMyI0 W3 pa3HBIX HCTOYHHKOB (HAYYHO-TIOMYJSApHAS JUTepaTypa XHUMHYECKOTO COJICpXKaHHs, CIPaBOYHBIC
nocobwust, pecypcol IHTepHETA), KPUTHUECKH OIICHUBATH MPOTHBOPEUYNBYIO M HEJOCTOBEPHYIO HH(POPMAIIHUIO;

yMEHHE TPHUMEHATHh Pa3jMuHble METOABI M 3ampoChl MPH TMOUCKE W 0TOOpe MHGPOPMAIMU M COOTBETCTBYIOUIMX
JTaHHBIX, HEOOXOIUMBIX IS BBITIOJIHEHHUSI YI€OHBIX U MTO3HABATEIbHBIX 3a/1a4 ONPEACIEHHOrO THUIIA, TPHOOPETEHUE OTIbITA
B 00JaCTH WCHOJB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH, OBJAJeHUE KYJIbTYPOH aKTHBHOTO
UCTIONB30BaHMs PA3IMYHBIX TOUCKOBBIX CHCTEM, CaMOCTOSITENIFHO BBIOMpPATh ONTUMANbHYIO (OpMy MpencTaBiICHHS
MHPOPMAINH U WLTIOCTPUPOBATH pelIaeMbIe 3a1aUl HECIOKHBIMU CXEMaMH, TuarpaMMamMu, ApyrumMu opMaMu rpaguku
U UX KOMOWHAIUSIMH;

YMEHHE HCIIOIh30BaTh U aHAIM3UPOBATH B TIpOIlecce yUeOHON M MCCIIEOBATEIBLCKOM IEATEIPHOCTH WH(POPMAITUIO O
BIIMSTHUH TTPOMBIIIIJICHHOCTH, CEITLCKOTO XO31CTBA U TPAHCTIOPTA HAa COCTOSTHUE OKPYIKAIOIIEH MPUPOTHON CPEIbI.

KommyHuKaTHBHBIE YHUBEPcaIbHbIE yUeOHbIe 1eiicTBHUS:

YMEHHS 3a]1aBaTh BOMPOCHI (B XO/€ AUANOra U (MJIN) IUCKYCCUM) MO CYIIECTBY 00CYKIaeMOil TeMbl, POpPMYyIUPOBATH
CBOM MPE/JIOKEHUSI OTHOCUTEIbHO BBITIOJHEHUS MTPEAJIOKEHHON 3a/1a4u;

YMEHHUS TPE/ICTABISATh MOJYYCHHbIE PE3YJIbTAaThl O3HABATEIBHON JNEATEIPHOCTH B YCTHBIX M MUCHbMEHHBIX TEKCTaX;
JIeNaTh MPE3CHTAIUI0 PEe3yJIbTATOB BBIMOJHEHUS XMUMHYECKOTO JKCIEpPHUMEHTa (J1abopaTOpHOTO OIbITa, J1A0OpaTOpPHOU
PabOTHI 11O UCCIETOBAHNIO CBOMNCTB BEIIECTB, YICOHOTO MPOSKTA);

yMEHHS Y4eOHOTrO COTPYIHHUYECTBa CO CBEPCTHHKAMH B COBMECTHOW TIO3HABAaTEIbHOM W HCCIIENOBATEIBCKOMN
JESITEeIbHOCTU TPU PEIICHUU BO3HUKAIOMIMX MPOOJIEeM Ha OCHOBE yu€Ta OOIIMX MHTEPECOB U COTJAcCOBAaHUS MO3ULUN
(oOcyxkneHusi, OOMEH MHEHHSIMH, «MO3TOBBI€ IITYPMBD», KOOPIUHALIUS COBMECTHBIX IEHCTBHM, ONPEEICHUE KPUTEPUECB
0 OIICHKE KAaueCTBA BHIMIOJHEHHON pabOThI U IpYyTHeE).

PerynsiTuBHbIe YHHBePCcAIbHbIE YUeOHbIe IeiicTBUS:

YMEHHE CaMOCTOSITEIbHO OMPEAENATh LETH ACITeIbHOCTH, IIAHUPOBATh, OCYLIECTBIATh, KOHTPOJIMPOBATh M MpHU
HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO ACSTENbHOCTD, BHIOMPATh Hanbosee 3peKTUBHbIE CLIOCOOBI pelIeHUs] YUeOHBIX U
MO3HABATEIFHBIX 3aJ1a4, CAMOCTOSITEIHHO COCTAaBJIATh WM KOPPEKTUPOBATH MPEUIOKEHHBIM aaTOpPUTM JCHCTBHUI MpuU
BBITIOJTHEHUH 3aIaHUH C y4ETOM MOTyYeHUS HOBBIX 3HAHUHN 00 M3ydaeMbIX O0BEKTaX — BEIIECTBAX M PEAKITUSIX, OIECHUBATH



COOTBETCTBHUE IMOJYYEHHOrO pe3yJibTaTa 3asBICHHOM IL€JIM, YMEHUE HCMOJb30BaTh M AHAIU3UPOBATH KOHTEKCTHI,
IIpEeIaracMele B yCIIOBUM 3aJaHUM.

NPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pe3ydbTAaTOB IO OCBOCHHUIO O0053aTEbHOIO COJEPKAHMS, YCTAHOBJIEHHOTO JIaHHOMU
dbenepanbHOil paboueld MpoOrpamMMol, BBIACISAIOT: OCBOCHHBIE OOYYAaIOIIMMHCS HAy4YHbIE 3HAHUS, YMEHHUS U CHOCOOBI
nercTBUi, crienupuyeckue s TpeaMeTHON 001acTi « XUMHUsI», BUJIBI IEATEIIBHOCTH MO TOJIYYSHUIO HOBOTO 3HAHUS, €T0

MHTEPIpETalNH, MPEOOPA30BAHKIO M IPUMEHEHHIO B PA3TIMYHBIX YU€OHBIX M HOBBIX CUTYAIHIX.
K koHIly 0Oy4yeHus B 8 Kj1acce mpeMETHBIE pe3ysIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH
y 00y4aromuxcsi yMeHH:

PacKphIBATh CMBICIT OCHOBHBIX XUMUUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO,
CIIO)KHO€ BEIECTBO, CMecCh (OJHOpOAHAs W HEOJHOPOJHAs), BAJICHTHOCTh, OTHOCUTEJIbHAs aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas J10Js1 XUMHYECKOr0 3JIEMEHTa B
COCMHEHUHU, MOJIAPHBIA OOBEM, OKCHJ, KHCJIOTAa, OCHOBAHHWE, COJb, DJICKTPOOTPUIATEIHLHOCTh, CTEICHBb
OKHCJICHUS, XMUMHUYECKas peakius, Kiaccuukamus peakiuii: peakiud COCAWMHEHUS, PEAKIUU Pa3I0KECHHUS,
peaKIuu 3aMeIIeHUs, peakiuu OOMeHa, IK30- U IHJAOTCPMHUUECKHE PEaKIUH, TeIUIOBOH 3P (dEKT peakiuu, spo
aToma, JICKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, PaJINyC aTOMa, XUMHUUECKasl CBS3b, MOJIAPHASI M HEMOJISIpHAS
KOBaJICHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KaTHOH, aHWOH, PAacTBOpP, MaccoBas [0Js BemlecTBa (MpPOILICHTHAS
KOHIICHTpAIIMs) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XMMHUUYECKUX MMOHATHUN M TMPUMEHATH ATH TOHATHS IPU OMUCAHUU
BEILIECTB U UX MPEBPALICHUM;

UCIIOJIb30BaTh XUMHUUYECKYIO CHMBOJIUKY ISl COCTABIICHUS (POPMYIT BEIIECTB U YPAaBHEHUIN XUMHUECKUX PEAKIINN;
ONpENENATh BAJICHTHOCTh ATOMOB 3JEMEHTOB B OWHAPHBIX COEIUHEHHSX, CTEIECHb OKHUCJIEHUS AJIIEMEHTOB B
OMHApPHBIX COCTUHEHUSAX, IPUHAJJIC)KHOCTh BEIIECTB K OMpPENeIEHHOMY KJIacCy COeIMHEHUI 1o GopMyiam, BU
XUMUYECKOU CBSI3M (KOBaJEHTHAsI U MOHHAS) B HEOPTraHUYECKUX COEUHEHUSIX;

packpbiBaTh cMbIci [lepuoanueckoro 3akona JI. 1. MenaeneeBa: 1eMOHCTPUPOBATh MOHUMAHHUE TEPUOTUIECKON
3aBUCUMOCTH CBOWMCTB XMMHUYECKHX 3JJIEMEHTOB OT HX NOJOXKEeHUs B llepmomnueckor cucreme, 3aKOHOB
COXpPaHEHHUSI MACChI BELIECTB, TOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOTO YYEHHs], 3aKOHAa ABOrajipo;



e ONUCHIBaTh M XapaKTepU30BaTh TAOIUUHYIO popMy Ileproanyeckoil cuCTEMbI XUMUYECKHUX JIEMEHTOB: pa3inyaTh
MOHATHS «rJ1aBHas noAarpymnmna (A-rpynna)» u «mnodounas noarpymnmna (b-rpymnmna)», manele U 00JbIINE TEPHOBI,
COOTHOCHUTH 0003HaYEeHUSs!, KOTOpbIe UMetOTCs B Tabnuie «[lepuoanyeckas cuctema xumudeckux snemeHTos /. W.
MenpeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsjl spa,
oO111ee YuCIIo 3JIEKTPOHOB U PaCIpeIeNIEHUE UX 0 JIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIMPOBATH XUMHUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XMMHUYECKUE peakuuu (M0 YUCITY H
COCTaBYy y4acCTBYIOIIUX B PEAKIIMH BEUIECTB, MO TEIIOBOMY 3P (DEKTy);

e XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEUIECTB pPa3IMYHBIX KJIACCOB, MOATBEpPXk Aas
ONKMCAaHKE MPUMEPAMU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIUX XUMUUECKUX PEAKILIUN;

e TPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT MX Kauy€CTBEHHOI'O COCTaBa, BO3MOXKHOCTU MPOTEKAHUS
XUMHUYECKUX MPEBPAIICHUIN B PA3IMYHBIX YCIOBUSIX;

e BBIYUCISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAacCCOBYIO JIOJI0 XHUMHUYECKOTO
AJIeMeHTa 1Mo GopMylie COeTMHEHUsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO
XUMHYECKOUN peaKilny;

e TPUMEHATH OCHOBHBIC OMEpPAlMU MBICIUTEIBHON NEATebHOCTH — aHajlu3 W CUHTE3, CpaBHEHHE, 0000IIeHHe,
CUCTEMaTH3alliI0, KJacCU(UKAIMIO, BBISBIEHUE NPUYUHHO--CIEACTBEHHBIX CBSI3€M — MJiIsi M3y4eHHUs CBOMICTB
BEIIECTB M XHUMHYECKUX pEaKIMil, €CTEeCTBEHHO-HAYYHbIE METOJbl IO3HAHHS — HaOII0/IeHUe, W3MEpEHUe,
MOJIETTUPOBAHKE, SKCTIEPUMEHT (pPEeasIbHbIN U MBICIICHHBIH);

e CIIEJOBATh MPABUJIAM IOJIb30BAHUS XUMHYECKOM MOCY/ION U 1ab0opaTopHbIM 000pYy/IOBaHUEM, a TaK)KE MPaBUIIAM
oOpallleHus1 ¢ BEUIECTBAMHM B COOTBETCTBUHM C HMHCTPYKIMSAMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XUMHUYECKHX
OIBITOB IO TOJYYCHHIO U COOMpaHHIO Ta3000pa3HbIX BEUIECTB (BOAOPOJA M KHUCIOPOAA), HMPUTOTOBICHUIO
PacTBOPOB C ONPENECIEHHON MACCOBOM JIOJIEH PACTBOPEHHOIO BEIIECTBA, IUNIAHUPOBATH U IMPOBOJUTH XUMUUYECKUE
SKCIIEPUMEHTBHl 110 PACHO3HABAHUIO PACTBOPOB IIEJIOYEH M KHUCIOT € MOMOUIbK0 HHIMKATOpPOB (JaKMYC,
benondranenH, METUIOPAHX U IPYTHUE).

K xoHIly 00yuyeHus B 9 Kiacce npeMETHbIE pe3ysibTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH

y 00y4JaroImuxcss yMEHUH:



PacCKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKUX TMOHSTHI: XUMUYECKUN HJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH,
AHUOH, MPOCTOE BEULIECTBO, CIOXHOE BEIIECTBO, BAJICHTHOCTb, 3JEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIIECHHUS,
XUMUYECKasi peakilusi, XUMUUYecKash CBS3b, TEIUIOBOM 3¢ @deKT peakiuu, MOJab, MOJSPHBIM 00BEM, pacTBOp,
ANEKTPOIUTHI, HEANEKTPOIUTHI, AJIEKTPOJIUTHYECKAs IUCCOLMALMS, PEaKIMH HOHHOro OOMeHa, KaTalu3aTop,
XUMHUYECKOE paBHOBecHE, 0OpaTUMbIe U HEOOpAaTUMBbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEaKIIUH,
OKHCITUTEb, BOCCTAHOBUTEb, OKHCJICHHUE U BOCCTAHOBJIEHUE, AJIOTPOIHUs, aM(POTEPHOCTh, XUMHUYECKasl CBS3b
(KOBaJICHTHasl, WUOHHAs, MeTalInyecKkas), KpUCTaLIMYecKas pemérka, KOppo3usi METaiOB, CIUIABbl, CKOPOCTb
XUMUYECKOU peakIiuu, npeaeabHo gomycrumas konmeHTpamus [1/IK Bemectsa;

WUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHSATHUN U TPUMEHATH ATH TOHATHS TMPU ONHCAHUU
BEIIIECTB M UX MPEBPAIICHU;

UCITIOJIH30BaTh XMMUYECKYIO CUMBOJIUKY JIJIsl COCTaBlIeHUsI ()OpPMYJT BEIIECTB U YPaBHEHUM XUMHUUECKUX PEAKIINA;
OTIPENICNIATh BAJICHTHOCTh U CTEMEHb OKHCJICHHUS XMMHYECKHX JJIEMEHTOB B COCIMHECHHSIX Pa3IMYHOIO COCTAaBa,
NPUHAIJICKHOCTh BEIIECTB K ONPENeIEHHOMY KJIacCy COEIUHEHUN 1o QopmyliaMm, BHI XUMHUYECKON CBSI3H
(KOBaJIeHTHAs, MOHHAsI, METAJUIMYECKAas) B HEOPTAHUYECKUX COCMHEHUSX, 3apsij HOHA M0 XUMHUYECKOoi (hopmyIie,
XapakTep cpeabl B BOAHBIX pPACTBOpPaX HEOPTaHUYECKUX COCIUHEHUH, TUIN KPUCTAIMYECKOW pPEIIETKH
KOHKPETHOT'O BEILIECTBA;

packpbiBaTh cMbIcH [lepuoauueckoro 3akona /. . MeHneneeBa u A€MOHCTPUPOBATh €r0 MOHUMAHKUE: ONKUCHIBATH
U XapakTepus3oBaTh Tabmuunyto Gopmy [lepuonnyueckoit cucTeMbl XUMUYECKUX AJIEMEHTOB: Pa3iMyaTh MOHATHS
«rnaBHas moarpynmna (A-rpynma)» u «mnobouynas mnoxarpynma (b-rpymnma)», Manple w OOJbBIIME TEPHOIHI,
COOTHOCHUTH OOO3HAUYEHUS, KOTOPHIE WMEIOTCS B TMEPUOJAMYECKON TaOIHIE, C YHCIOBBIMH XapaKTEPUCTHKAMU
CTPOEHUSI aTOMOB XHMHUYECKHUX DJIEMEHTOB (COCTaB | 3apsAll sSApa, 00IIee YUCIO AIEKTPOHOB U PACTIPECICHUE UX
M0 DJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOWMCTB JJIEMEHTOB M UX
COEIMHEHUH B MpeJieNiax MalbiX MEPUOJ0B U TJIABHBIX MOATPYIII C YYETOM CTPOEHHS UX AaTOMOB;
KJIacCU(UIIUPOBATE XUMHUYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMHUYECKHE peakmuu (MO YUCITYy H
COCTaBy YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIJIOBOMY 3(M(eKTy, MO M3MEHEHUIO CTENCHEW OKHCICHUS
XUMHUYECKUX PJIEMEHTOB);



e XapakTepHu30BaTh (OMHUCHIBAThH) OOIIME U CHEU(PUUESCKUE XUMUUECKUE CBOMCTBA MPOCTHIX U CJIOXKHBIX BEIIECTB,
MOATBEPXKAasi ONMUCAHWE TPUMEpPAMHU MOJICKYJSPHBIX W WOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX XHUMHUYECKUX
peaxkuuu;

e COCTaBJIATh YPaBHEHUS JJCKTPOJUTHYCCKON ITHUCCOIUAIIMN KHUCIIOT, IIEIOYCH U COJICH, MONHBIE U COKpPAIIEHHBIC
YpaBHECHHS PEAKIIMi MOHHOTO OOMEHA, YPaBHEHHUS PEaKIMi, MOATBEPKIAIONINX CYIIECTBOBAHHE T'€HETUYCCKOM
CBSI3M MEX/Ty BEIICCTBAMHU Pa3IUYHBIX KIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIIMH IMOCPEICTBOM COCTABJICHHUS 3JICKTPOHHOTO
OanaHca dTUX peaKIuii;

e TIPOTHO3UPOBATH CBOWCTBA BEIICCTB B 3aBHCHMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH IMPOTCKAHUS XUMHUYECKHX
NPEBpAIICHUI B Pa3IMYHBIX YCIOBHUSIX;

e BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSPHYIO M MOJIIPHYIO MAacChl BEIISCTB, MAacCOBYIO JIONKO XHMHYECKOTO
a7eMeHTa 1o popMyJsie COeTMHEHHUs, MaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE, MPOBOJAUThH PACUETHl IO YPABHEHHIO
XUMHYECKOU peakilny;

e COONIONATH TMpaBUJIa TIOJB30BAHUS XMMHUYECKOW IMOCYION M JIabOpaTOpHBIM O0OPYJOBAaHUEM, a TaKXkKe MpaBHiia
oOpalieHusi ¢ BEIIeCTBAMH B COOTBETCTBHMU C HMHCTPYKIMUSMU IO BBINOJHEHUIO JTaOOPATOPHBIX XUMHUYECKUX
OTIBITOB TIO MOJIYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aAMMHAKa U YTIIEKUCIIOTO rasa);

e TMPOBOJUTH PEAKIMH, MOATBEP)KIAIONINE KAYECTBEHHBIA COCTAB PA3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM
nyTéM XJopHa-, OpoMuI-, HMOAMI-, KapOoHaT-, ¢ocdar-, CHUIMKAT-, CyJabdaT-, TUIAPOKCUI-UOHBI, KATHOHBI
aMMOHUS ¥ MOHBI U3YUYEHHBIX METAIIJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;

e TMPUMEHATH OCHOBHBIC OMEPAIMA MBICIUTEILHON NEITeNbHOCTH — aHalu3 W CUHTE3, CpaBHEHHE, 0000IIeHHeE,
CUCTEMaTH3aIINI0, BBISIBICHUE TPUYMHHO-CJICACTBEHHBIX CBS3€H — JIJIST M3YUCHUS] CBOMCTB BEIIECTB M XUMUYECKUX
peakinii, eCTECTBEHHO-HAYYHBIE METO/bl TO3HAHUS — HAONIOJCHHUE, U3MEPEHHUE, MOJICTUPOBAHNUE, YKCIIEPUMEHT
(peanbHbIN U MBICJICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC



KoaudecTBO 9acoB

Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIE (LI (POBbBIE)
KoHnTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE TIOHATHS
Xumust — BakHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
' MIPAKTHYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [IOK
2.1 6
00 oxcuaax https://m.edsoo.ru/7f41837c
Bopopon.Ilonsarue o kucinorax bu6mmoreka [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHUSAX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnea 3. Ilepuoauyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux djaeMenToB JI. . Mennesneesa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUHT

3.1

[Iepronnueckuii 3aK0H U
[Iepuonnueckas cucrema

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c



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

XUMUYECKuX dneMeHToB J1. Y.
Memnpene-eBa. CTpoeHue atoma

XUMHYECKASA CBA3b.

32 ORHCIHTEHO- 8 ftffsﬂ/lff:é{;f r(3/I§f41837c
BOCCTAHOBUTCJIbHBIC PCAKITNN
bubmnoreka [IOK
Hroro mo pasaery 15 https:// m.edSO(])_.[ ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa HOK
https://m.edso00.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa HOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmorexa HOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
3.1 Obmme CBOHCTBA METAIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COSTUHEHUS 16 https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
4.1 B CTBA ¥ MaTEPHUAJILI B )KU3HH YEJI0BEKA 3 bubnmorera [TOK
' ere P . https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Kontpoabusie | Hparrireckie H3yUYeHus o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
[Ipenmer xumuu. Poss xuMuu B )KU3HU 1 0 0 bubmmoreka [{OK
genmoBeka. Terna u BemecTna 04.09.2023 | https://m.edsoo.ru/ff0d210c
IlonsaTtue o MeTomax MO3HAHUS B 1 0 0 bu6moreka [IOK
XUMHH 06.09.2023 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
paboTHI B TaOOPATOPUN U TIPUEMBI 1 0 1 bubmuorexa [JOK
oOpallieHus ¢ J1abopaTOPHBIM 11.09.2023 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Uuctele BemecTBa u cMecu. CriocoObl 1 0 0 bubmuorexa [JOK
pa3aesieHust cMecei 13.09.2023 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
«Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK
. 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOU COJIH)»
bubmuoreka [JOK
ATOMBI 1 MOTIEKYIEL L 0 0 20.09.2023 | https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 25.09.2023 | https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
Hpoctere it croxkHbIe BerecTsa L 0 0 27.09.2023 | https:// m.edsocl)_.[ ru/ff0d2a6c
ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 0 0 Bu6mmorexa LIOK
02.10.2023 | 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 MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X .B
mmiieckas popuyna. Bazenrrocts 04.10.2023 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMECHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca 09.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEeMEHTa B COCTMHCHUHT 11.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
MomnsipHast Mmacca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuUMHUYecKasi peaKIus 18.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs MPOTEKAHUS bubnuoreka [IOK
XUMUYECKAX PEaKITHA 23.10.2023 | https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 25.10.2023 | https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 10 YPABHCHUSAM XUMUYCCKUX Bubmmorexa [JOK
N . P 06.11.2023 | https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanuss XauMU4ecKuX peakiinii
18 (coenuHEHMS, PA3IOKEHUS bubmorera [JOK
g > P ’ 08.11.2023 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa HOK
H AT Hul 13.11.2023 | https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMUYECKUE PEAKLIUI) 15.11.2023 | https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
Bo3ayxa. Kucnopoa — sneMeHt u 20.11.2023 | 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

npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa LHOK
poda (peaiit ’ 22.11.2023 | https://m.edso0.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Cr1ocoObl MOIyYEHNs KUCIOPOIa B
23 naboparopuu ZIqH OMBIHIJIerHOIiTI/I bubmmorexa [TOK
patop P ' 27.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIfu, TIOHATHE O bubmmoreka [{OK
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U 29.11.2023 | https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
T , .
S R buGmorexa 10K
p yxa, 04.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast pabota Ne 3 o Teme
26 «[Tonyuenne u coOupanmne KUCIOPoaa bubmorexa HOK
i . P poza, 06.12.2023 | https://m.edsoo.ru/ffod4ae2
M3y4YEHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpoctoe bubnmuoreka [JOK
BemecTBo. HaxosxieHue B mpupoie 11.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 du3ndecKnue U XUMUYECKHUE CBOMCTBA bubnmuoreka [JOK
BoJiopona. [Ipumenenue Bogopoaa 13.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 ITousiTHe 0 KHUCIIOTaX U COMIAX bubmorexa LIOK
18.12.2023 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsl motyueHust BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 20.12.2023 | https://m.edsoo.ru/ff0d4dd0
[Ipaktuyeckas padora Ne 4 o reme
31 «ITonmyyenne u cobnpanue BogOpoOaa bubmiorexa LIOK
i P AOPOAa, 25.12.2023 | https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC CTO CBOMCTBY
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorasnpo 27.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ra3a [0 €r0 U3BECTHOM bubmmorexa [TOK
B MY 10.01.2024 | https://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH 00BEMY
Brrunciienus 006MOB ra3os 10
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmmorexa [TOK
P . peakt . 15.01.2024 | https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI Ta30B
35 du3nvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [{OK
BOJBI 17.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuil. [lonste 06 bubnuoreka [IOK
WHJIUKATOpax 22.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens. HacemeHHbIE
37 H HZHaCLIpeHHBIE aCTBOPEI B bubmorexa HOK
m P PPl 24.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIeCTBa B PaCTBOPE
[IpakTruueckast pabota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [IOK
onpeneaEéHHON MacCCOBOM JI0JIeH 29.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuoreka [JOK
«Kucnopox. Bomgopoa. Boga» 31.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa 05.02.2024 | https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LOK
’ P 07.02.2024 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KIaccuduKaims, bu6mmoreka [JOK
HOMEHKJIAaTypa 12.02.2024 | https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
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

[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43 OCHOBaHMUU 14.02.2024 | https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarms, bubmmoreka [{OK
HOMEHKJIaTypa 19.02.2024 | https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHCJIOT 21.02.2024 | https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnoco((SLII) HI:)J'IyII)eHI/Iﬂ XI/IMI/I‘IZEKI/IG bubmorexa HOK
N ’ 26.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX 28.02.2024 | https://m.edsoo.ru/00ad9b7c
COEeIUHEHUIN
48 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHUYECKUX COCTMHCHUI 04.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HaAHUH 06.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [JOK
. 11.03.2024 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKHUX 3yIeMeHTOB. [lonsaTue o bubmorexa HOK
13.03.2024 | https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
52 [Teproauueckasi cucTeMa XUMUYECKUX bubmorexa HOK
18.03.2024 | https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
53 Ilepuopl, rpymnbl, NOATPYIIIBI Bubmmorexa LIOK
20.03.2024 | https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. M3otombl 03.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
95 anMOB BHGMGHTI())B [Tepuoanueckoit bubmorexa LHOK
08.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[epuomnyeckoii cucreme /1. U. 10.04.2024 | https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanyeckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnuoreka [IOK
MenyeneeB — y4E€HBIN, TIEIaror U 15.04.2024 | https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX 3JIEMEHTOB 17.04.2024 | https://m.edsoo.ru/00adaab8
59 WNonnas xumuueckast cBsi3b bubamorera LOK
22.04.2024 | https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
CBSI3b 24.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBaneHntHast HenossipHasi XuMHUYECKast bubnuoreka [JOK
CBSI3b 29.04.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIICHUS Bu6mmorexa LIOK
06.05.2024 | https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu 08.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTENH bubmmorexa [JOK
13.05.2024 | https://m.edso0.ru/00adb076
65 KonTtponeHas padota Ne4 o teme bubnuoreka [IOK



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

«CtpoeHne atroMa. XUMHYECKas 15.05.2024 | https://m.edsoo.ru/00adb486
CBSI3b)
66 PezepBHbiit ypok. O0o0IICHNE T 1 bubnuorexa [JOK
CUCTeMAaTH3aIis 3HAHUH 20.05.2024 | https://m.edsoo.ru/00adb33c
67 PezepBubiit ypok. O0o0IICHNE U 1 bubnuorexa [JOK
CUCTeMAaTH3aIis 3HAHUH 22.05.2024 | https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
CUCTeMAaTH3aIlis 3HAHUH 22.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
Ne Mara uudposeie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuorexa [JOK
XHUMHYECKUX 3eMeHTOoB []. 1. 01.09.2023 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTHU B U3MEHEHUU

2 CBOMCTB XUMHUYIECCKHX DJIEMECHTOB 1 0 0 bubmorexa TOK

. 07.09.2023 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 0 0 bubnuoreka [JOK
HEOPraHMYECKHUX BEIECTB 08.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 0 0 bu6mmoreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KontponpHas padota Nel o teme

5 I1 0 i 1 1 0
«[loBTOpeHue u yrinyOneHue 3HaHUM 15.09.2023
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

5 Knaccudukanus XuMuaeckux 1 0 0 bubnunoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 21.09.2023 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

7 eakiuu. [IoHSITHE O TOMOTCHHBIX U 1 0 0 bubmmorexa [JOK
DA, 22.09.2023 | https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEeaAKIIUIX
[ToHsiTHE O XUMUYECKOM

8 aBHOBecHH. DAKTOPBI, BIUSIONINE 1 0 0 bubmorexa HOK
P ' PEL 0 28.09.2023 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHMHUYECKOH pCakuun u
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II0JIOKEHUE XMMHYECKOT0
paBHOBECHS

OKHCIIMTEIBHO-BOCCTAHOBUTEILHBIC

bubmmoreka [{OK

9
peaxiuu 29.09.2023 | https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHYECKON
10 ncconuanmy. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
s AT 05.10.2023 | https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
11 HMounrie ypaBHeHUs peakiuii bubnmorexa LOK
yp peaxtt 06.10.2023 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bu6moreka [IOK
00 2JIEKTPOJIUTUUECKON 12.10.2023 | https://m.edsoo.ru/00add5d8
TIIUCCOLAIAN
XHUMHYeCKHEe CBOMCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 bubmmorexa [OK
pes N 13.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 ITonsarue o ruaponse conen bubmorexa LOK
AP 19.10.2023 | https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHS bubnmuoreka [JOK
3HAHUI 20.10.2023 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perienue s3xcnepuMeHTAIIBLHBIX bubmnorexa [IOK
P 26.10.2023 | https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 no teme
17 «DIEKTPOIIUTHYECKAS TUCCOIIHUAINS bubnnorexa [IOK
p g HHATHA. 27.10.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PeaKllii B pacTBOPax»
18 OO11as XxapakTepucTUKa raJIoreHOB. bubnmnoreka [JOK
XVMHYECKHE CBOWCTBA HA TIpPUMEpPE 09.11.2023 | https://m.edsoo.ru/00addfe2
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XJiopa

XnopoBogopoa. CossHast KHCIIOTA,

19 XMUMHMUYECKHE CBOMCTBA, MOJIyYEeHUE brbmmorexa [OK
’ ’ 10.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[lomyuenne coNTHON KUCIOTHI brbmmorexa [OK
. N ’ 16.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHUE € CBOMCTBY
Brrurcnenus o ypaBHEHUSM
21 XUMHYECKUX PEaKIIHi, eCITH OJWH U3 brbmmorexa [OK
17.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubmuorexa [JOK
VIA-rpynmsr 23.11.2023 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBHI.
23 Haxoxnenue cepbl U €€ coeTMHeHUN bu6mmoreka [IOK
B MpUpoie. XUMHUECKHE CBOMCTBA 24.11.2023 | https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecCKre 1 XUMUYECKHUE CBOKCTBA 30.11.2023 | https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (hbM3UYEeCKrEe U XUMHUYECKUE bubmorexa HOK
§ 01.12.2023 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInu, JIeKAIIHNE B
OCHOBE MIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHYECKOE 3arpsi3HEHUE 07.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>Karollei cpeibl CoeANHEHUSMU
cepbl
27 Brruncnenue maccoBoii J0IM BEIXOJa bu6mmoreka [JOK
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MPOAYKTA pPEaKIHU 08.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTHUKA SIIEMEHTOB

08 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacmipocTpaHeHHUe B TIPUPO/IE, 14.12.2023 | https://m.edsoo.ru/00adeea6
(bu3HUecKre U XUMUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

29 XMMHUYECKHE CBOMCTBA, MOJIyY€HUE U brbmmorexa [OK

’ 15.12.2023 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTrueckas padota Ne 3 o Teme
30 «[Tony4yeHne aMMuaKa, U3yudeHHE ero bubmorexa HOK
N 21.12.2023 | https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA 22.12.2023 | https://m.edsoo.ru/00adf306
Hcnonb30BaHME HUTPATOB U COJIEH
aMMOHHMSI B KQUeCTBE MUHEPATIbHBIX

32 ynoOpeHuit. XuMu4ueckoe Bubmmorexa [JOK

. 28.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpebl
COEIMHEHUSIMU a30Ta
®ocdop. Okecup dhochopa u
33 (bocg)o;r))Ha;I KI/I(?J‘I(E))Ta,q)(bI/II)SI/I(‘I\giKI/IC u bubmorexa HOK

. 29.12.2023 | https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YAOOPEHHUN. bubnuoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl 11.01.2024 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacpocTpaHeHUE B

35 an/IpI(j;e[, gmnlfiecxl;e Y XUMUYECKHE Bubmmorexa LIOK

12.01.2024 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36 DKOJIOTUYECKHE MTPOOIIEMEI, 18.01.2024 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIOM yriepoaa (1V)
37 VYroapHas KucioTa U €€ Cou bubmorexa LHOK
19.01.2024 | https://m.edsoo.ru/00ae006¢c
[IpaxTnueckas padota Ne 4 o Teme
38 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KagecTBeHHast peakius Ha KapOOHAT- 25.01.2024 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaNbHBIE TIOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O bubnmorexa [JOK
26.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
40 Kpemuwuii u ero coenuHeHUst bubmorexa LOK
01.02.2024 | https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenune skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
1o TeMme «BakHeHIe HeMeTallIbl 1 02.02.2024 | https://m.edso0.ru/00ae0bf2
HUX COCTUHCHUS»
KontponpHas padota Ne3 mo teme
42 «BakHeine HeMeTaIbl U UX bubmmorera [JOK
08.02.2024 | https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO6mras xapakTepucTuKa
XUMHYECKUX DJIIEMEHTOB —
43 MeTajuioB. Metajuinueckas CBsI3b U bubmuoreka [JOK
MeTaJUIMYecKasi KpUCTaNIMUecKast 09.02.2024 | https://m.edsoo.ru/00ae103e

pemérka. Pu3nyeckue CBOMCTBa
METaJJIOB
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XUMHYECKHE CBOMCTBA METAJIOB.

44 DIEKTPOXUMHUUECKUI PsI bubmorexa LIOK
P . A 15.02.2024 | https://m.edsoo.ru/00ae1156
HaNPsDKCHUN METAIIJIOB
OOmire cnocoObl MOTyYeHUs
metauioB. Ciurasel. Berauciienus mo
45 aBHEHUIM XUMHYECKUX PEAKIIUN bubnmorexa LHOK
P PeaKIutiL, 16.02.2024 | https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJIEPIKHUT
MIPUMECH
46 TToHaTHE O KOPPO3UU METAILIOB bubmmorexa [TOK
pp 22.02.2024 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK
47
[lenourpie MeTa bl 29.02.2024 | https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus 01.03.2024 | https://m.edsoo.ru/00ael14b?2
49 [[lerouyHO3EMENTBHBIE METAILITBI — bubnuoreka [JOK
KaJIBIIUM ¥ MarHuif 07.03.2024 | https://m.edsoo.ru/00ael5e8
50 Baxneiime coequHEHNS KaJIbLIU bubmorexa LOK
a t 14.03.2024 | https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cCUCTEMATU3ALIIS
3HAHUNI 15.03.2024
52 JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
yCTpaHEHHUS 21.03.2024 | https://m.edso0.ru/00ae1886
[IpakTueckas pabota Ne 6 o Teme
53 "YKEcTKoCTh BOABI U METOIBI €€ Bubmorexa OK
; 8 A 22.03.2024 | https://m.edsoo.ru/00aelaed
yCTpaHEeHHs
N bubnmuoreka [JOK
54 An
FOMIHITH 04.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bubnuoreka [IOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

TUAPOKCUA 05.04.2024 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
% AKeneso 11.04.2024 | https://m.edso0.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIH JKeTe3a bubnuorexa [JOK
(1) u xenesa (111) 12.04.2024 | https://m.edsoo.ru/00ae35e6
58 O060011eHre U cucTeMaTu3anus
3HaAHUHN 18.04.2024
[IpakTnueckas padora Ne 7.
59 Pemenue skcnepuMeHTaNbHBIX 33024 bubmmoreka [{OK
1o TeMe «BakHeHIe MeTayuTbl U HX 19.04.2024 | https://m.edso0.ru/00ae3de8
COCTMHEHUSD)
Beruucnenus o ypaBHEHUAM
XUMHYCCKUAX PEaKIIHi, eCITH OJHH U3
50 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COJICPXUT IpUMeCH. Berauciienus 25.04.2024 | https://m.edso0o.ru/00ae1750
MaccoBOM JIOJIU BBIX0/1a IPOAYKTA
peakuuu
61 O6001eHne u cucTeMaTu3anus
3HAHUH 26.04.2024
KontponbHas padota Ned4 o Teme
62 «Baxneiliue MeTaIbl 1 UX 02.05.2024
COEIMHEHUS
63 Bemectsa u marepuaisl B bubnunoreka [JOK
IOBCEIHEBHOM KU3HU YEJIOBEKA 03.05.2024 | https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPY’KaIOILLEN Cpebl 10.05.2024 | https://m.eds00.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM 16.05.2024 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

66 PezepBubiit ypok. O0o0IeHNE 1 1 bubmuoreka [IOK
cHUCTeMaTH3allusl 3HAHUI 17.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PesepBHsIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTEMAaTH3aIUs 3HAHUH 23.05.2024 | https://m.edsoo.ru/00adb33c
68 PesepBHeIit ypok. O6o0IIeHNE U 1 bubnuorexa [JOK
CUCTEMAaTH3aIUs 3HAHUH 24.05.2024 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ 'abpuensu O.C., Octpoymos WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

Xumus 9 knacc/T'.E. Pynzutuc,®.I'. ®enbaman, AKIMOHEpHOE 00LIECTBO
"UznarenncTBO "[IpocBenienue"

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

* 'apa H.H. Xumus: ypoku B 8 kitacce: mocodue aist yaurtens. - M.:
IIpocBenienue

* A.M. Panenkuit, Xumus. Jlunaktudeckuii matepuai. 8 - 9 kiaccol: mocooue
JUIs yuuTenei oomeo0pa3oBaTebHbIX yupexkaeHul. - M.: [Ipocsenienue,

* H.H. I'apa, H.W. IN'abpyceBa. Xumus. 3aJjadyHUK ¢ «ITOMOIITHUKOMY. 8 -9
KJIACCBI: MOcoOue sl yyaniuxcs 001eo0pa3oBaTebHBIX YUPEKICHUMN. -
M.:IIpocBemienue
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NUHTEPHET
http://www.chemnet.ru I'azera « Xumusi» u caliT s yaureis «51 uay Ha ypox
XUMUN»

http://him.1september.ru Ennnas komekmnus LIOP: [IpenmerHas koymekus
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbBIC

skcnepuMeHThl: xumus. Komneknus Poccuiickoro o01ieo06pa3zoBaTeabHOrO



nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoi

http://www alhimik.ru Bcepoccuiickast oiumiiiaia MIKOJIbHUKOB 10 XUMHH
http://chem.rusolymp.ru Opranndeckas XMMHs: 3JICKTPOHHBIA YISOHUK IS
CPEIHEN ILIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBIN YICOHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTSIK: XUMUS
http://www.chemistry.ru luctanuroHHast OJMMITHA/A TI0 XUMHUH:

TCJIIEKOMM YHHKAI[HOHHBIH 00pa30BaTEIbHBIN MPOCKT

MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

Oo6opynoBanue «Touku poctay: Lludposas nabopaTopus 1Mo XuMuu

(yueHuueckas), MUKpockom 1udpoBoi, MOV (nipuHTep, CkaHep, KOTHUD),

HOYTOYK






