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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBEe (QeaepanbHOl pabodeil mporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPEINOaBaHusl Y4eOHOTo npeaMera « XUMUs»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET 00s13aTeNIbHOE npeaMeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHUM C  Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 0011Iero oOpa3oBaHMs, a Takke TpeOOBaHUN K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XUMHUH CIY>KUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOMH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILICHUS W TBOPUYECKHX CHOCOOHOCTEM
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
3TanoM B JOPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXcs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare 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.

CtpykTypa coAepkaHHs MPOTrpaMMbl MO XUMHHU cPopMHpOBaHA 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 OPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpEeNCTaBICHUN 00 HIEKTPOIUTHUYECKOM UCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIpyroMy, BBITIONHSAS (QYHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpPHUPOIbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5—7 xknmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XAMHYECKOW HAayKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOM
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B ((OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4EOHO-UCCIEI0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBHil Oe30MacHOro oOpamieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KHU3HM.

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

— (opmMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOW JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENBHOM MO3HABATEIBHOM AESATENbHOCTH, HAaYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOM MEATETHLHOCTH, IMO3HAHUSA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KJFOUEBBIX KOMIIETEHIMI), MMEIONIMX YHUBEpPCAJIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W ONBIT, IMOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TMpPHU PEIICHUU MpoOJeM B TMOBCEIHEBHON >XH3HU U
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW JACSATEIBHOCTH B IEIX
COXpPaHEHUS CBOETO 3/I0POBbSI M OKPYKAIOIICH MPUPOTHOM CpeIbl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUS.

OOmiee 4MCIO YacoB, OTBEAEHHBIX MJS M3YyYEHUs XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHUYECKUE TOHATHS

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

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE dyeMeHTbl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClI0OXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAST MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisl XUMAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkne U XMMUYECKHUE SBICHUs. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0i, mpaBmwiamMu paboThl B JabopaTopuu U
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpPaHUE caxapa B CTYIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOACHCTBHE jkele3a ¢ pactBopoM cos menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEIIE MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX 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



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu H NOPOMbBIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TemnoBoll 3P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

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.

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpOB B mpupojie U B KU3HU YesnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukarus
OKCUJOB:  coyieoOpa3syroniye  (OCHOBHBbIE, KHCJOTHbIE, aM(OTEepHBIE) U
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBoicTBa OKCUOB. [loyueHne okcuaoB.

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

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YYCHHUE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTBre Bomoponaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BAHUE BUJIEOMATEpPUAIOB), HAOIIOAEHUE OOpa30B BEILECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatprieM ©  KajubllMeM) (BO3MOXXHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okxcuga meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIUid HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIEPUMEHTAJBbHBIX 3a/lad 1o TeMe «BakHelune KIacChl HEOPraHUYECKUX
COCIMHECHUN.

IHepuoanuecknin 3axkon u Ilepuoamyeckas cucreMa XHUMHYECKHX
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, KOTOPbIE 00pa3yl0T aM(PpOTEPHBIC OKCUJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunognueckoit cuctembl xumuueckux 3mneMeHToB . 1. MenneneeBa. [lepuoabl
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonuueckoit cucremsl . M. MenneneeBa. XapaKTepUCTHKAa XUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

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

3nauenue I[lepuoauueckoro 3akoHa u [leproandeckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

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

Crenenp  okucneHus.  OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPaMH KHCJIOT M IIEJIIOYEH, NPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMH ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCuUKalusi, NEPUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHME BEIECTBA, a3, (U3UYECKUE BEIIMYUHBI, CAUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [lepuoanueckasi cucteMa XUMUYECKUX 3J1EMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUUYECKUE
CBOMCTBA BEILECTB, OTHOCAIIMXCA K PAa3IWYHbIM KjlaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(QeKTy, o
M3MEHEHUIO CTENIEHEHW OKUCIECHUSI XUMHUYECKHUX 3JIEMEHTOB, IO OOPATHUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
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,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBnenue YpPaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHu3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBsizu. CreneHpb qucconuanuu. CUIIbHBIE U CIA0bIe DJIEKTPOIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcOJell B CBeTe MpEJCTaBICHU 00 3IEKTPOIUTHUECKOU
nucconanuu. KauecTBeHHbIe peakiiuu Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(x;mopuma HaTpusi), UCCIICIOBAHNE 3aBHCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MaTE€pUalioB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKU  TMPOTEKAHHWS  pPEaKIMid  HOHHOro  oOMeHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiioKEeHHs, COSTUHEHUS ), pacliO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PpPEAKUU HAa  HOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMojieiicTBHE € MeETallaMH, HeMeTaUlaMH, Iejgo4aMu). XJIOPOBOIOPOI.
ComnsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. 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 Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMHUYeCKue CcBoucTBa cepbl. CepoBOOpPOa, CTpoeHUe, (pu3ndeckue u
XUMUYecKkre cBorcTBa. OKCHABI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXane B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCa0Thl. CONM CEPHOM KUCIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

O6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
¢usnueckre U XuMu4yeckue cBoiictea. KpyrosopotT azora B nmpupoae. AMMHaK, €ro
dbu3nYecKue U XUMUYECKUE CBOMCTBA, MOJyuyeHue u nmpumeHenue. Coau aMMOHUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnons3oBanue HUTpPATOB M COJied 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.
Oxcup pochopa (V) u pochopHas kuciaora, GU3HISCKUE U XUMUIECKHE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
MoIU(UKALIMK, PACHpPOCTpaHEHHE B TMpuponae, (HU3MYECKue U XHUMHUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYeCKHe MpOoOIeMbl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a r100aNbHOTO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, nX (PU3NUeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakiuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yraepojaa (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJ, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMOJOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OelKax, yriaeBojgax — U ux
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuyeckue U XUMHUUYECKHE CBOWCTBA, TMOJYYEHUE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITYy, B TPOMBIIIUICHHOCTH. BaKHEHIINE CTpOUTEIbHBIE MaTepHAalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl 6€30MacHOro0 UCIMOJIb30BAHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM KU3HM.

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHUE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl M €€  COeAUHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOOICHUE TIpoIiecca OOYTJIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
WOH W HaOJIOJICHHE MpuU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (PU3nuecKuMu
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, (QysuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIBHBIX
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
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crnocoObl moyyeHus MeTawioB. [loHATHE O KOppO3UM METAJUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

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



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux ainemeHToB JI. 1. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanveckoil cucreMe XUMUYECKUX JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHUE aToMa, HAXOXKJAEHUE B mpupoae. Du3nuyeckue Hu
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WHU  METAUIOB  (BO3MOXHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHUE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS KENe3a B KUCIOPOAE
(BOBMOXXHO  HWCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  IMPOTEKAHUS
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 IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
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.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii 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, ABJISIONIUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPECHHE, MOJICNb, SIBICHHE, MapHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTb, KPUCTAJUTHYECKAS
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, npIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MaKPOAJICMECHTHI, TUTATEIIbHBIC BEIICCTRA.

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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBE TMpaBWJIaMM U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAUA W
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBITIOJTHEHUU YYE€OHBIX, I103HABATEIbHBIX 3a71a4, BBIMOTHEHUU XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIOIINE
OCHOBY [l TIOHMMAHUS CYIIHOCTH HAYYHOM KapTUHBI MHpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOMAeMBIX TPOIECCOB W SIBICHUH,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATypOr, JOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAMH HH()OPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JI0003HATENBHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOSKTHOW W  HCCIEA0BATEIBCKOM
JEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3J0POBBIM 00pa3 *KWU3HU, OCO3ZHAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIIOTPEOIICHHSI aIKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XHMHYECKUMU BEIICCTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy/10BOro BOCIIUTAHMS:

UHTEPEC K MPAKTUUESCKOMY M3YUYCHHUIO MPOodECcCHii M TpyAa Pa3jIMdHOTO PoJa,
yBOXCHUEC K TPYAy W PE3ysIbTaTaM TPYAOBOW JEATECILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMECHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHAVNBUAYAJTLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIleCTBOBAaHMS, TOHUMAaHHUE LIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 370pPOBbIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOKAOIINX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPYKAOLIEW MPUPOIHOU CPEIOM, JJIsl MOBBILICHNUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W IMyTeH UX pEHIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON NTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MIPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JPYTOe.), KOTOPHIE
WCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOpblE OOECHeuYnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATh CMBICI XMUMHYECKUX TOHSATUN (BBIACIATh UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYUHHO-CIIEJICTBEHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MO/, UCTIOIb3yEeMbI€ B XUMUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBIABIATH M XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue A1eMCTBUA.

YMEHUE HCIOJIb30BAaTh IMOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOMpaTh, AHAIM3WPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(POPMAILIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
ApyruMH opMaMu rpauku U UX KOMOUHALIUSAMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce ydyeOHOM W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KommyHukaTHBHBIE YHMBepPcaIbHbIe YUeOHbIe 1elCTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
NESTENbHOCTH B YCTHBIX M TMHUCBMEHHBIX TEKCTax; JejaTh MPE3CHTALNI0
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIIEIOBATENIbCKOM  JEATEIbHOCTH NpPU  PELICHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U APYyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3(h(PeKTUBHBIE CTIOCOOBI PEIICHHUS YYeOHBIX U
MIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBHE IOJYYEHHOI'O pE3yJibTaTa 3asBICHHOM LEIH, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYAaIOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKas peakius, KiacCUPUKAIUS pEeakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBs3b, MOJSPHAs W HEMOJSpHas KOBAJICHTHAs CBSA3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHATUS MIPU ONUCAHUH BEUIECTB U UX IIPEBPALICHUI;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJAacCy COEAUHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT MX MojokeHus B llepuoauueckoil cucreme,
3aKOHOB COXpPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 00IIee YUCIO 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHE XUMUYECKHE CBOMCTBAa BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

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

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OINEpPAllMd MBICIUTEIBHON AEATEIbHOCTU — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHEe, CHCTeMAaTHU3alnio, KiacCu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHE, W3MEpEHUe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJIYYEHHUI0O U COOMpAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT ¢ IOMOIIBIO MHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xonmy o0yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJEKyJlia, HWOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIUTHYECKAsT THCCOLMAIUs, PEaKUUH HOHHOIO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUECKasi CBsI3b (KOBAaJICHTHasi, MOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTb XHWMHUYECKON pEaKUHuH, MPEAeIbHO IOMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSATH 3TH MOHSITHUS MPU ONMUCAHUU BEIIECTB U UX MPEBPAILICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJAacCy COeIMHEHUH 1o ¢GopMmynaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOIBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesielieHie HX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MallblX MEPUOJ0B U IIABHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluH (M0 YUCIAYy M COCTaBy Y4YacTBYIOIIUX B pPEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMy MOJIEKYJIAPHBIX W HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBSA3U MEXK/y BEUIECTBAMH PA3INYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PEeaKIlHii;
IPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOW  MOCydol |
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMU TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
noaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEILHON AESTEIBbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HaOJII0IeHNe, M3MEpEeHue, MOJACIUPOBAHUE, HKCIEPUMEHT (peasibHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoanyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U S — IpakTiaeckue DJIeKTpOHHbIe (LN (POBbHIE)
n/n TEeM NMPOrpaMMsbl 00pa3oBaTeJbLHBIE PecypChl
porp Beero padoTsbI padoThI P peeyp
Paznean 1. IllepBonayanbHbie XUMHYeCKHE TIOHATHS
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK

) MPAKTUYECKOUN ACATETbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

' peakiumn https://m.edso0.ru/7f41837¢

Hroro mo pazueny 20

Pa3znesa 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [IOK

) 00 oxcuaax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK

' H COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsatue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHMIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK

' HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c

Utoro mno pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckas cucrema xumnueckux 3jaemMenToB JI. U. MenaeneeBa. CTpoenne aToMoOB.
Xumnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUA

3.1

[Iepuonnueckuii 3aKOH U
[lepuoanueckas cucrtema
XHUMHUYECKUX 31eMeHTOB /1. H.
Menneneesa. CtpoeHue atoma

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



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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XUMHYECKAA CBA3b.

bubmuoreka [IOK

3.2 OxucruTensHo- 8 https://m.edsoo.ru/7f41837¢

BOCCTAHOBHUTCIIBHBIC peaKHI/II/I

bu6mmoreka [{OK

Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
p 3 bu6mmoreka [IOK

C3CPBHOC BPEM3 https://m.edsoo.ru/7f41837c
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iaesioB U TeM udpoBbie
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (unchp )
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
Pa3nes 1. BemecTBo U XuMHuyeckue peakuun
11 [ToBTOpEHue u yriydrienne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHX 4 bubnuoreka [JOK
) peaKmit https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOLMALIHS. 8 1 1 bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nena 2. HemeTa/JILI M UX COeAMHEHHUS
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
06
22 | onewenron VIA-rpyms. Cepa u ¢é 6 Bubmrorera LIOK
' PYHIIBL P https://m.edso0.ru/7f41a636
COeJIMHEHUs
OO01as XxapakTepUCTUKa XUMUYECKIX
bu6mmoreka [JOK
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 https://m.edsoo.ru/7f41a636
COeJIMHEHUSs
006
24 | neweron IVA rpymm. Vriepo : ) 2 Bu6mnoexa LIOK
' . PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25
Pa3pnen 3. Merasibl M MX COeIMHEHHUS
3.1 OO0111e cBOIICTBA METAIIJIOB 4 Bubmzorexa LIOK

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

3.2 Baxkneiime MeTaJUIbI 1 UX COSIUHEHUS 16 https://m. eds0o.ru/7f41a636
Wroro mo pazueny 20
Pasnen 4. Xumus u okpyskaiomnias cpeaa

4.1 BemectBa 1 MaTepuaisl B JKU3HU YEJIOBEKA 3 bubmmorexa [JOK
) p https://m.edsoo.ru/7f41a636
Wroro mo pazueny 3
PesepBHOE Bpems 3 Bubmiorexa LIOK

p p https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposeie
n/n Tema ypoxa Bcero Kontpoampie | Ipaxruteckue HU3yUYeHus o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
1 [Ipenmer xumuu. Posbs XuMuu B )KU3HU 1 bubmmoreka [{OK
genmoBeka. Tena u BemecTna 06.09.2024 | https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeToax MO3HAHUS B 1 bubmmoreka [{OK
XUMUHU 09.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubmuorexa [JOK
oOparenus ¢ 1abopaTOPHBIM 13.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMecu. CriocoObl 1 bubmuorexa [JOK
pa3aesieHusl cMecei 16.09.2024 | https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2 Bu6morexa LIOK
> «Pasnenerne ceMecert (na mpumepe ! 20.09.2024 | https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TTOBAPCHHOW COJIH)»
6 ATOMBI M MOJICKYJTBI 1 bubmnorexa [IOK
23.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHE DJIEMEHTBI. 3HAKU 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 27.09.2024 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubanorexa LIOK
30.09.2024 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmiorexa [JOK
04.10.2024 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. Butmiorexa 1IOK
10 Xumaecias popmyza. Baxenrsocts ! 07.10.2024 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHUYECKUX IIEMEHTOB T " '
11 OTHOocuTENbHAsI aTOMHAsI Macca. 1 bubnmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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OTHOCHTENbHASI MOJICKYJISIpHAS Macca 11.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuoreka [JOK
3JIeMEHTa B COCIMHCHUHT 14.10.2024 | https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moib. bubmmoreka [{OK
MoutsipHast Mmacca 18.10.2024 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bubmmoreka [{OK
XuUMHUYecKasi peaxius 21.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHsI MPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEaKIUui 25.10.2024 | https://m.edsoo.ru/ff0d3a16
16 3aKoH COXpaHEHUsI MaCcChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPaBHECHHUSI 05.11.2024 | https://m.edsoo.ru/ff0d3b88
B
| e B 10K
HHeeT P 08.11.2024 | https://m.edsoo.ru/ff0d5708
peaxiui
8 b ’ 11.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeInieHus, 0OMeHa)
M. B. JI — Y4EHBIN-
19 9H Hmsrﬁoi?:(;o}z%ogq GGIIJ{I;ZIH bubmorexa LIOK
1 AHCT: - 15.11.2024 | https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3allus 3HaHUM
20 KontponbHas padorta Nel o teme bubnuoreka [JOK
«BellecTBa U XUMUYECKUE PEAKIIHI 18.11.2024 | https://m.edsoo.ru/ff0d4290
| e e G Busorsa 101
AYXa. poA 22.11.2024 | https://m.edsoo.ru/ff0d448e
mpoctoe BeniecTBo. O30H
| e e o Busmorsa 101
Pozia (peartt ’ 25.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
| St momer oo Busorsa 101
' 29.11.2024 | https://m.edsoo.ru/ff0d497a
[IpumeHeHne KucIopoa
24 TennoBoii a3 ekt xumMuueckon bubnmoreka [JOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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peaKkiuu, MOHATHE O 02.12.2024 | https://m.edsoo.ru/ff0d4790
TEPMOXHUMHUYECKOM ypaBHEHUH, 3K30- U
SHIOTEPMHUCCKUX PEAKITUIX
T .
s | oo st wom nuemn). Buonsa LOK
p Ayxa, 06.12.2024 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAILCHUS
Ilpa eckas padota Ne 3 o Teme
26 <<1PIOJK1;I:IJZHHK6 IS/III():O6I/III;21HI/IC KrII/ICJ:OII:)/IOI[a Bubmrorexa OK
. ’ 09.12.2024 | https://m.edsoo.ru/ff0d4ae2
W3YYCHHE e€r0 CBOMCTBY
27 Bonmopox — anemeHT u npocroe bubnuorexa [JOK
BemiecTBo. Haxosxienue B nmpupoie 13.12.2024 | https://m.edsoo.ru/ff0d4dd0
28 du3nvecKkue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BoJiopoJia. [Ipumenenue Bogopoa 16.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 IloHaTue o KUCIIOTaX U COJIIX Bubmaorexa LIOK
20.12.2024 | https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mory4eHust BOA0Opoaa B bubnuoreka [JOK
naboparopuu 23.12.2024 | https://m.edsoo.ru/ff0d4ddO
31| lonyrenme n sobupamne onopona BuGorexa LIOK
y1 oup AOpOad, 27.12.2024 | https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €ro CBOMCTBY
30 MonspHsiii 00bEM ra3oB. 3aKOH bubnuoreka [JOK
ABoraapo 10.01.2025 | https://m.edsoo.ru/ff0d542e
33| nemeoron rass o ene momcommony BuGmiorexa LIOK
m My 13.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
34| ypasmonmo poasum v oonbre k082 BuGmiorexa LIOK
ypas DCAKIITH T 17.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dOu3ndecKue U XUMHUYECKHIE CBOMCTBA bu6mmoreka [JOK
BOJIbI 20.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonstue 06 bubnunoreka [JOK
WHJIMKaTOpax 24.01.2025 | https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens. HacbllieHHubie

bubmuoreka [JOK

37 11 ACHACHITICHIBIC PaCTBOPDI- 27.01.2025 |  https://m.edsoo.ru/ff0d5b40
MaccoBasi J10Jis1 BEIIECTBA B PACTBOPE
[Ipaktuyeckas padora Ne 5 o reme
38 «IIpuroToBieHue pacTBOPOB C bubnuorexa [JOK
ompeIeIEHHO MacCOBOM J10JIeH 31.01.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsnas pabora Ne2 no teme bubnuorexa [JOK
«Kucmopon. Bomopo. Bomay 03.02.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccudukaus, bubnuorexa [JOK
HOMEHKJIaTypa 07.02.2025 | https://m.edsoo.ru/ff0d664e
H o
p | Moo n smancome oo B morea 10K
’ P 10.02.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cocTaB, Ki1accudukaus, bubnuoreka [IOK
HOMEHKJIaTypa 14.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUH 17.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa 21.02.2025 | https://m.edsoo.ru/ffOdfee2
45 [Tosnydenne u XuMHUYECKHE CBONCTBA bubnuoreka [JOK
KHCIIOT 24.02.2025 | https://m.edsoo.ru/ffOdfee2
16 | cnocotm nonyemia, neckic Bu6miotexa LIOK
N ya ’ 28.02.2025 | https://m.edsoo.ru/00ad9474
CBOICTBa
[Ipaktuueckas padota Ne 6. Perenue
47 AKCIEPUMEHTAJIBHBIX 33/1a4 TI0 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACChl HEOPraHUYECKUX 03.03.2025 | https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'enernueckas cBsA3b MEXKIY KIaCCaMH bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUI 10.03.2025 | https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U CUCTEMAaTHU3 A bubnuoreka [JOK
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3HAHUM 14.03.2025 | https://m.edsoo.ru/00ad9ch2
K 6orta Ne3
50| "OCHORHHIE KIACCH HEOprARIHOCKITK BuGuorexa LIOK
o p 17.03.2025 | https://m.edsoo.ru/00ad9ela
COEIMHEHUN
Ile € II0 acc a
51| ot snomenron, Hommes BuGuorexa LIOK
) 21.03.2025 | https://m.edsoo.ru/00ad9ffa
TpyNIax CXOJHBIX JIEMEHTOB
Ilepnonnueckuil 3aK0H U
52 Hegnoinqecxaﬂ CHUCTEMA XUMUYECKUX bubnnorexa LIOK
04.04.2025 | https://m.edsoo.ru/00ada52c
anemenToB J[. 1. Menaeneera
53 [Tepuoapl, TpymImbl, TOATPYIIIHI brbmiorexa LIOK
’ i 07.04.2025 | https://m.edsoo.ru/00ada52¢
54 Crtpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
snep. M3oToms 11.04.2025 | https://m.edsoo.ru/00ada342
C o
s | e oo BuGorea 10K
PHOZ 14.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 ero MOJ0KEHUIO B bubmuorexa [JOK
[Tepuonnueckoii cucreme 1. W. 18.04.2025 | https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U nipaktuku. J[. W. bubnuoreka [IOK
MeneneeB — yu€HbIl, E€Aaror u 21.04.2025 | https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
o | Do s o LOK
N 25.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepodHas paboTa
59 HNonnag xuMu4deckast CBsI3b bubnnorexa LIOK
25.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBS3b 05.05.2025 | https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00ada342
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61 KoBanenTHas HenossipHas XuMudeckast 1 bubmuoreka [IOK
CBSI3b 05.05.2025 | https://m.edsoo.ru/00adaab9

bubnnoreka [IOK
62 Crenens okucieHus 1 13.05.2025 https://m.edsocI)_.[ ru/00adae28

63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakiumn 13.05.2025 | https://m.edsoo.ru/00adb076

64 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 Bubmrorexa OK
16.05.2025 | https://m.edso0o.ru/00adb076

55 | «Crpocene stows, XKoo . Bumorexa 10K
CBA3by 19.05.2025 | https://m.edsoo.ru/00adb486

66 PesepsHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHCTEMAaTU3alMs 3HAHUI 23.05.2025 | https://m.edsoo.ru/00adb33c

67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
CHCTEMAaTU3alMs 3HAHUI 23.05.2025 | https://m.edsoo.ru/00ad9ch2

68 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK

CUCTEMAaTH3aIsA 3HAHUHI 26.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
u/n Tema ypoka Beero Ko;npo.m,m,le HpﬁaKanecmle W3ydenus 06PA30BATEbHBIC
padoTsI padoThI pecypesI
[Iepnoanueckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnuorexa [JOK
XUMUYECKUX dieMeHToB JI. U. 06.09.2024 | https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOC 3MEHE

, | sy mmerenn | B morea 10K

. 09.09.2024 | https://m.edsoo.ru/00adb6h6
TIEPBBIX TPEX MEPHOJIOB

3 Knaccudukarus 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPraHMYECKHUX BEIIECTB 13.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunn xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 16.09.2024 | https://m.edsoo.ru/00adbac6
KontponpHaas padorta Nel o teme

5 «IToBTOpEHUe U yriyOneHne 3HaHUI 1 1 20.09.2024
OCHOBHBIX Pa3ZiesIoB Kypca 8 Kiacca

6 Kinaccudukanus XxumMmuaeckux 1 bubnuoreka [JOK
peakLMil N0 pa3IMYHbIM NpU3HAKAM 23.09.2024 | https://m.edsoo.ru/00adbch0

7 peastum Towmme o rovorenmexn | 1 Bubmrorera LIOK
peariui. 27.09.2024 | https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMIX
[ToHsiTHE O XUMUYECKOM

2| raecopoors xmmecot et | 1 Bu6morera LIOK

P peaxtt 30.09.2024 | https://m.edsoo.ru/00adc28c
MOJIOKEHUE XUMUYECKOTO
paBHOBECHS

9 OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE 1 bubnuoreka [IOK

peakuuu 04.10.2024 | https://m.edsoo.ru/00adcade



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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Teopust IEKTPOIUTHIECKOU

bubmuoreka [JOK

10 Accommaimn. CHibHEIE i ClaOke 07.10.2024 | https://m.eds00.ru/00adcd68
DJIEKTPOJIUTEI
11 HoHHbIE ypaBHEHHUs peaKkui bubmorexa [JOK
11.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHHUU B CBETE MPEIACTABICHUI bubnuorexa [JOK
00 2JIEKTPOJIUTUYECKON 14.10.2024 | https://m.edsoo.ru/00add5d8
IUCCOLMAIAN
X < -
5| e e e BuGorsa 10K
peil N 18.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOJIATHICCKON TUCCOITUAITTT
14 [TonsiTue o ruapoU3e coJien brbmiorexa LIOK
21.10.2024 | https://m.edsoo.ru/00add9d4
15 OO6o01enre U cucTeMaTu3arus bubmuorexa [JOK
3HAHUM 25.10.2024 | https://m.edsoo.ru/00addd12
II 3] Ne 1.
16 «I?;;Telf{jlzcngnpelI/;)I\I:HT;JILHLIX bubmorexa LIOK
05.11.2024 | https://m.edsoo.ru/00addbfa
3a1a4uy
17 | O oo BrGmorera LIOK
p A [HALHA. 08.11.2024 | https://m.edsoo.ru/00addecO
XHUMHYECKHE PEAKIIUU B PACTBOPAX)
18 | Xomsoms oo s oo BrGnorexa LIOK
p p 11.11.2024 | https://m.edsoo.ru/00addfe2
xJIopa
PR acesstin slotrasmientntin BrGnorexa LIOK
’ ya ’ 15.11.2024 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
I1 02
20 | oot to Bubmiorexa LIOK
. N ? 18.11.2024 | https://m.edsoo.ru/00ade348
M3y4YeHue e€ CBOMCTB
21 Brruncnenus o ypaBHEHUsIM bubnuoreka [IOK



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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XUMUYECKUX PEaKIHi, eCIIU OJIUH U3 22.11.2024 | https://m.edsoo.ru/00ade488
peareHToB JaH B U30BITKE
29 OO61rast XxapakTepUCTUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl 25.11.2024 | https://m.edsoo.ru/00ade64a
AJnoTtporHble MOAU(UKALIUY CEPHI.
23 Haxosxnenue cepsl 1 €€ coeTMHEHUI bubnuorexa [JOK
B IIpHUpOJIe. XUMHUYECKHE CBOMCTBA 29.11.2024 | https://m.edsoo.ru/00ade64a
cephl
24 CepoBoa0po1, CTPOCHHUE, bubnuoreka [JOK
(bu3HYecKre U XMMUYECKHE CBOMCTBA 02.12.2024 | https://m.edsoo.ru/00ade802
| e o Copr e Bumorea 10K
. 06.12.2024 | https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMCHCHHE
XUMHUYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIICHHOTO CItoco0a
26 MOJIYYE€HHS] CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XHUMHUYECKOE 3arps3HEHUE 09.12.2024 | https://m.edsoo.ru/00adec8a
OKpY’KaIoIllel Cpeibl COeAMHEHUSIMHU
cepbl
27 Brruncnenune MaccoBoii 10K BBEIXOa bubnmuoreka [JOK
NIPOJYKTa PEaKIuu 13.12.2024 | https://m.edsoo.ru/00adec8a
OO1ast XapaKTepUCTUKA SIIEMEHTOB
28 VA-rpynmsl. A30T, bubnuoreka [JOK
pacrpocTpaHeHue B IPUPOJE, 16.12.2024 | https://m.edsoo.ru/00adeea6
(busznuecKkue U XMMHUYECKUE CBOMCTBA
Am
29 XI/IMNI[/II/‘IIaeIf;Kf/IreO c‘ﬁi;ﬁ‘;ﬁ?ii; eHUE U Eubmorexa TOK
> oMYA 20.12.2024 | https://m.edsoo.ru/00adf004
MIPUMEHEHHE
0 lonyuenme ammaka, wysene er Butmiotexa LIOK
ol > M3YH 23.12.2024 | https://m.edsoo.ru/00adf180
CBOMCTB»
31 A30THas KUCIOTa, € Pu3nueckue u bubmorera [JOK

https://m.edso0.ru/00adf306
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XUMHYECKHUE CBOUCTBA

27.12.2024

Hcnonb30BaHne HUTPATOB U COJIEN
aMMOHHUS B KQU€CTBE MUHEPAIBbHBIX

bubmmoreka [{OK

32 yAOOpeHHi. XuMIiecKkoe 10.01.2025 | https://m.edso0.ru/00adf518
3arpsi3sHEHUE OKPYKAIOIEH CpeIbl
COCIMHEHUSIMHU a30Ta
®docdop. Oxcua pocdopa (V) u Butorexa LOK

33 pocopuaz fneiota, Qusmieckne 13.01.2025 | https://m.edsoo.ru/00adf68a
XHUMHYECKHE CBOUCTBA, IMOJTyUICHUE
Wcnonb3oBanue pocdaTtos B

34 KauecTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuoreka [JOK
3arpsi3HeHHEe TPUPOTHON CPEIIbI 17.01.2025 | https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepoa, pacipocTpaHEeHHE B Bu6morexa LOK

3 TPHPOAE, (usHieCKHe H XHMHICCKHE 20.01.2025 | https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcuppl yriaepoaa, ux pusndeckue u

36 XHMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKHE MPOOIIEMBI, 24.01.2025 | https://m.edsoo.ru/00adfebe
cBsi3aHHbIE ¢ OKcuaoM yriepoa (1V)

37 VYroJibHAs KUCIOTA U €€ COJn Eubmorexa OK

27.01.2025 | https://m.edsoo.ru/00ae006¢c

[IpakTrueckast padota Ne 4 o Teme

38 "[TomyueHue yriaekuciioro rasa. bubnuoreka [IOK
KadectBenHnas peakius Ha kapOOHaT- 31.01.2025 | https://m.edsoo.ru/00ae027e
HOH"
[TepBoHauanbHbIE TOHATHUS 00 BuGniorexa LIOK

39 OPTaHiTiCCiX BEIECTBAX KAk O 03.02.2025 | https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiIepoia

40 Kpemuuii u ero coeauHenus bubmiorexa LIOK

07.02.2025 | https://m.edsoo.ru/00ae080a
41 IIpakTuyeckas pabora Ne 5. bubmiorexa LIOK

https://m.edso00.ru/00ae0bf2
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Pemenue skcnepuMeHTaNbHBIX 3a0a4
1o TeMe «BaxxHelIe HeMeTalIbl U
UX COEIUHEHUI

10.02.2025

KonTtposnsHas padota Ne3 mo teme

bubmmoreka [{OK

42 «B@XHEHIIMEC HEMETAILIBI 1 HX 14.02.2025 | https://m.edsoo.ru/00ae0el8
COEIUHEHUS
OO01as XxapakTeprucTUKa
XUMHAYECKUX DJIEMEHTOB —

43 METaJIJIOB. MeTajnueckas CBsI3b U bubmmoreka [{OK
MeTaJUTMYeCcKasi KpUCTaIMuecKast 17.02.2025 | https://m.edsoo.ru/00ael03e
pemérka. Gu3nyecKkre CBOMCTBa
METAILIOB

P N A 21.02.2025 | https://m.edsoo.ru/00ael1156
HaIpsDKEHUH METaJUIOB
OO6mme cnocoObI MOTyICHUS

o | ommon o Drcrem B 10K
yp PCAKIIHH, 24.02.2025 | https://m.edso0o.ru/00ael156
€CJIM OJIH U3 PEareHTOB COJICPIKHUT
pUMeCcH

46 [ToHsaTHE O KOPPO3UU METAJLIOB Eubmorexa TOK

28.02.2025 | https://m.edsoo.ru/00ael278
bu6mmoreka [JOK

4t [Henounie MeTams! 03.03.2025 | https://m.edsoo.ru/00ael4b?2

48 OKcuibl ¥ THAPOKCU/IBI HATPUSA U bubnunoreka [JOK
Kalus 10.03.2025 | https://m.edsoo.ru/00ael4b2

49 [I{ero4HO3EMENBHBIE METAILIIBI — bubnuoreka [IOK
KaJILIIUM 1 MarHUH 14.03.2025 | https://m.edsoo.ru/00ael5e8

50 Baxxneime coeqUHEHUS KaJIbIIU bubanorexa LIOK

17.03.2025 | https://m.edsoo.ru/00ael5e8

51 O0001IeHNE U CUCTEMATH3 AU

3HAHUH 21.03.2025



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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

JKEcTKOCTh BOJBI M CIIOCOOBI €8

bubmuoreka [JOK

52 yCTpaHEHUsI 04.04.2025 | https://m.edsoo.ru/00ae1886
I1 0
o | Hoammecas pabors 1o 6o Brmorera 10K
" A A 09.04.2025 | https://m.edsoo.ru/00aelae8
YCTpaHECHUS
. bubmmoreka [{OK
54 AmoMHHHiA 11.04.2025 | https://m.edsoo.ru/00aelc64
55 AmpoTepHble cBONCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCH]IA 14.04.2025 | https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso 18.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcuapl, THAPOKCUIBI M COJIU JKeles3a bu6moreka [IOK
(I u xenesa (I11) 21.04.2025 | https://m.edsoo.ru/00ae35e6
58 O00011IeH1E U CUCTEMATHU3ALIUS
3HAHUHI 21.04.2025
[TpakTuueckas padota Ne 7.
59 Pemenune skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
1o Teme «BakHene MeTalIbl ¥ UX 25.04.2025 | https://m.edsoo.ru/00ae3de8
COEIUHEHUS
Brruncienus mo ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHTOB JIaH B U30BITKE WIIH bubnuoreka [JOK
COJICPXKUT IpUMecH. Berunciienns 05.05.2025 | https://m.edsoo.ru/00ael1750
MaccOBOM JOJU BBIX0J1a IPOAYKTA
peaKIuu
61 O000I11IeHNE U CUCTEMATH3ALMS
3HAHUNI 12.05.2025
KonTtponsnas pabota Ne4 mo teme
62 «BaxkHel1INEe MEeTAIUIBI U UX 16.05.2025
COETUHEHHUS
63 BemectBa u maTepuansl B bu6mmoreka [JOK
MOBCETHEBHOM KU3HH UEIOBEKA 19.05.2025 | https://m.edsoo.ru/00ae3f50
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64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuorexa [JOK
OKpYXarollen cpeibl 19.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
IKOJIOTHYECKUX MPOOIIEM 23.05.2025 | https://m.edsoo.ru/00ae4270
66 PesepBHeIii ypok. O600IICHNE 1 1 bubnuorexa [JOK
CUCTEMaTH3aIusl 3HAHUH 23.05.2025 | https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011IEHNE U 1 bubnuorexa [JOK
cUCTeMaTH3als 3HaHUH 26.05.2025 | https://m.edsoo.ru/00adb33c
68 PeseprubIit ypok. O6001eHNE U 1 bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH 26.05.2025 | https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIJMYECTBO YACOB I1O 68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus: 8- kiacc: 0a30BbIN ypOBEHb: YUEOHUK; S-€ U3AaHHE,
nepepaborannoe, 8 kinacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.T'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

METOJIUYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. l'abpuensu O. C., Bockoboiinukosa H. I1., SmykoBa A. B. HacTonbhas
KHHTra yautens. Xumus. 8 ki1.: Metoauueckoe nocodue. - M.: [Ipoda, 2021.
2. T'abpuensu O. C., AAmykoBa A. B. Terpaas ais n1abopaTOpHBIX OMBITOB U
npakTudyeckux pabor. 8 ki. K yuebnuky O. C. 'aGpuensna «Xumus. 8 Kiaccy.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueOnuky O. C. I'abpuensina
«Xumusy. 8 knacce / O. C. I'abpuensn. — M. : JIpoda, 2021. — 109.

4. I'abpuensH, O. C. Metoauueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumus». 9 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHosiorudeckue kapThl K yueOnuky O. C. ['abpuensna « Xumus.
8 kiacey» : Meroauueckoe nmocooue / JI. . AcanoBa. — M. : JIpoda, 2020

6. XuMus : TexHojoruyeckue kaptol K yueOHuky O. C. ['abpuensina «Xumusi.
9 kmacc» : metoanueckoe ocodue / JI. . Acanoa. — M. : Jlpoda, 2018

7. Xumus. 8 xi1.: KorrponbHbie u mpoBepouHbie padboThl Kk yueoHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. YimakoBa
u ap. - M.: llpoda, 2022.

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

Beenutenanusichttp://www.chemnet.ru I'azeta « XuMusi» U cailT 1j1s yauTess
«5l uny Ha ypoK XUMUN»

http://him.1september.ru Enunas xomnexuust [IOP: [IpenMeTHast KOJICKIHS
«XUMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIC
skcnepuMeHThl: xumus. Komnekus Poccuiickoro o61eo0pa3zoBaTeabHOro
nopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmnk6epoBoii

http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJILHUKOB TI0 XHMHH
http://chem.rusolymp.ru Opraandeckast XUMUS: SJICKTPOHHBIA YISOHUK IS
CpEIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK
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