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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM paboyell TpPorpaMmbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yaeOHOro peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1aé€T TpEACTaBICHUE O IENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCSA CPEICTBAMU Y4EOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe peaMEeTHOE coJiepKaHue,
mpeaycMaTpUBAET PACHPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznelnaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHTYeMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMSI OCHOBHOW 00pa30BaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIbHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHME XUMHUH CIY)KHUT OCHOBOM s (OpPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHus KyJbTYPhl IUYHOCTH, €€ 00IIeH 1 ()YHKIIMOHAIBHOW I'PAaMOTHOCTH,

BHOCHUT BKJaJ B (HOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW  JIeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKU3HU, TaK U B TPO(HECCHOHATLHON IeITeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYyYHOTO 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 €CTEeCTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 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.

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 CTPYKTYpPHO OpPraHM30BaHbl 10 MPHUHIUITY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUH aTOMa U XUMHYECKOH CBSI3H;

— TpeNCTaBICHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSAS (YHKIUU OOBSICHEHHUS M MPOTHO3WPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUECKOTO MPUMEHEHHUS U TOJIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTaBISAIOIIECH HAYYHOW KapTUHBI MUPA B JIOTHUKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeamMeToB: «OKpyxKaroumi Mupy,
«buonorus. 5-7 knacce» u «Pu3nka. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWIA OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECCKUX MOJOKCHUH,
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 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 MPUOOPENI TaKHUe LIEH, KaK:

— (opMupoBaHHE MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMsI Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSITEIbHOM MO3HABATEIbHON JeATENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHUIO 00yYatOIIUMHUCS
OTbITAa Pa3HOOOPA3HOUW NEATETbHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIETEHIMI), UMEIOIINX YHUBEpPCAJIbHOE 3HAUCHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpa, UCIHOJIb3yd 3HAHUSA U ONBIT, MOJYYCHHBIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH PEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM JIEATETLHOCTH;

— ¢opMmupoBaHUE Yy OOyYalOlUMXCS TYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUWU HJIs BBIPAOOTKH DKOJIOTHUYECKH
1IeJIeCO00pa3HOro TOBEJCHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEN K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJIbHEHIIETO
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

IlepBoHayaabHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATPETraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAax MO3HAHMUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

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

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

KomnuecTBo BemiectBa. Mosib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCy0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOpanieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3YyUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOJICHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAcTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, IMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIO/ICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklMil (pas3ioKeHHe caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioKeHHE THIPOKCHUIA
mean (I1) mpu HarpeBaHuu, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elIeHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MOBAPEHHOM
comv, HaOJIOJEHWE W  ONUCAaHWE  PEe3yIbTaTOB  TPOBEJCHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYEeCKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JaeMEHT U MpOCToe
BelecTBo. HaxoxkzaeHue kuciopona B mpupojie, (U3MYECKHEe U XUMUUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenue kucnopoma. CrocoObl



MOJIyYeHHs] KUCJIopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auIoTponHas MOAU(PUKALMS KUCIOPOIa.

TermioBoll 3P(GEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpPaBHEHHS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snmemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojsie, (uznueckue W XUMUYECKHUE CBOWCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conu.

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

dusnueckue CcBoWcTBa BOAbl. Bojga kak pactBoputenb.  PacTBOpBLI
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOpPbL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10Jis BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenunennit. Oxcuabl. Knaccudukanms
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Dusznueckue U XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHui. PuU3NUECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHui. [losryueHrne oCHOBaHUI.

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

Conu. Homenknarypa cosieil. @uzndyeckue 1 XMMHUYECKUE CBOWMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJECPKAHUS KUCIOPOJa B BO3AYyXE, IOIYyUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYCHHE CBOWCTB KHUCJIOPOJa, HAOII0IEeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamennss ropeHus (mokapa), O3HAKOMJICHHME C o00pa3laMyd OKCHUIOB H
OMMHMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojopojaa (ropeHue), B3auMozeicTBue Boaopoaa ¢ okcuaom meau (1)
(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(HatprieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIAECOMATEPHUAJIOB),



uccienoBaHue oOpas3llOB  HEOPraHMYECKHX BEIIECTB  PAa3IMYHBIX  KIJIACCOB,
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 METajjla JAPYTUM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTAJbHBIX 3ajlady N0 TeMe «BakHeHlne KiIacChl 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
IPYIIax CXOJHBIX DJIEMEHTOB (ILEJOYHBIE M IIETOYHO3EMEIbHbIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpPUOAHAs  (HOPMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB 1. M. Menneneesa. Ilepuonas
u rpynnbl. DU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB TepBhIX 20 XUMHYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 IPyIIaM U NEPUOJaM.

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

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenbr  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOIb30BaHUE 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, aHaliu3, CHUHTE3, KiIaccu(ukanus, MNEePUOJAUYHOCTb, HaOJIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOe€ COCTOSIHUE BEIIECTBA, a3, (PU3WYECKHUE BEIMYMHBI, €IUHUIIBI
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 peaKUusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COEMHEHUII B COOTBETCTBUM C IIOJOKEHUEM »3JIeMeHTOB B Ilepmoamueckoit
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukainus 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XUMHYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYECKUX PEaKIUi MO0 Pa3IudHbIM MIPU3HAKAM (TI0 YUCTY
M COCTaBy YYacTBYIOIIMX B pPEaKIMHU BEHIECTB, MO TeIoBOMY 3 dexTy, mo
M3MEHEHUIO CTETICHEHW OKHCIIEHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peaknusix. [IoHsITHE 0 TOMOTEHHBIX M TeTEePOreHHBIX
peakuusx. llonstue o karamuse. [loHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

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



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMH. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Kartnonsl, annonsl. MexaHW3M AUCCOLMAIMUA BELIECTB C PA3JIMYHBIMU BUAAMHU
xumuyeckoi cBs3u. Crenens auccoruanuu. CUiabHbIE U C1adble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMA U CcoOJel B CBeTe MpEACTaBICHUH 00 3IEKTPOIUTUUYECKON
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTaUioB (rpadura M anamasa), CIOXKHBIX BEIECTB
(xJopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECcca AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAaHWE BHJICO MAaTE€pUANIOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakiuu pasiIoKEeHHs, COCTUHEHUs), paclio3HaBaHNEe HEOPraHMYECKUX
BEIIECTB C TIOMOIIBK0 KAYECTBEHHBIX pEaKUMd HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 33/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapakrtepucTuka TanoreHoB. (OCOOCHHOCTHM CTPOCHUS aATOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHne u (Qu3nyecKkue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOpPOBOAOPOA.
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. XUMHUYECKHE CBOMCTBa cepbl. CepoBOMOPO, CTpoeHHE, (QU3HYECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (uU3HUecCKMe © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXxanme B OCHOBE IPOMBIIIJIEHHOI'O CIOCO0a MOMYYEHUsSI CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEpHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

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
dbu3uYecKre U XUMHUYECKUEe CBOMCTBA, MojlyueHue u npumeHenue. Coiaum aMMoHMUS,
ux (pu3nyYecKue U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THasi KHUCJIOTa, €€ ToJydeHue, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENsl Kilacca KUCIOT M creuudduyueckue).
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,
aloTponHeie Moaudukauuu ¢ocdopa, GU3MUECKUEe M XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTroB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHM  OKHUCIEHUS.  YTJIEepoi,  aJUIOTPOIHBIE
Moau(UKALMK, PACHpPOCTPaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupozae. Okcuibl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHEe W TpPUMEHEHHE. DKOJIOTHYEeCKHe MPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
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 xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHECHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOAOPOAOB (Yroib, NPHUPOAHBIA Ta3, HeDTH),
MPOAYKTHI WX TmepepaboTku (OC€H3MH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTMYECKH BaXKHBIX BEIIECTBAX: )KUPaX, OENKaX, yriIeBoJax — U UX
poii B KM3HM 4YeJloBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPTraHUYECKUX COCAUHEHU M.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHHE U
npuMmeHerre. CoenuHeHHs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHellue CTpouTeIbHbIE MaTepUalibl: KepaMHKa,



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

Xumuueckuit IKcnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpakaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  COCAUHECHHSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHILICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiiny Ha Cyibdar-
MOH W HaOJIOJICHHE Mpu3Haka €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMHU
cBoMcTBamMu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), o0pa3liaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHeE,
coObupaHue, pacro3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KaueCTBCHHBIX PEaKIUii Ha MOH aMMOHUS U (PocdarT-uoH U U3yYeHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Mozenen
KPUCTANTMYECKUX pEHIETOK anMasza, rpaduta, QysuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMHM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYEHHE TNPU3HAKOB HX NPOTEKAHUS, O3HAKOMIICHHE 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 nosioxeHus B llepmoamueckon cucreme xumuyeckux siaemeHtoB . U.
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTallioB. MeTaminueckasi CBA3b U
METAJUIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DNEKTPOXUMHUYECKUA  Psf
HarnpsHKeHu MeTtamnoB. dusnyeckne U XMMUYECKHUEe CBOMCTBA MeTauioB. OO01ue
crocoObl monyyeHus MeTtamioB. [loHATHE O KOppO3UM METAIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ileounble MeTauibl: MoJiokeHue B [leproamyeckon cucreMe XMMUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, cTpoeHME MX aTOMOB, HAXOXJCHUE B IPHUPOJE.
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 sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. BaxkuHelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMEI: IOJIO)KEeHUE B [leproanyueckoil CUCTEME XUMUYECKHUX AJIEMEHTOB
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. MenneneeBa, CTpOEHHUE aToMa, HaxXOoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ee3a. OKCUIbI, THAPOKCUIBLI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, WX (HU3NUCCKUMHU
CBOMCTBaMH, M3y4YCHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUS C BOAOW (BO3MOXHO MCIOJIb30BAaHHE BUIECOMATEPUAIIOB),
UCCJIEJOBAaHNE CBOWCTB >KECTKOM BOJBI, MPOLECCA TOPEHUS XKeJe3a B KUCIOPOJe
(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 HOHAMHU HATpus, Kajlusg W KalblUs (BO3MOXXHO UCIIOJIb30BaHUE
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 Marepuasibl B NMOBCEIHEBHOM KHM3HM YEJIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (MpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beuects, nainee — [1/IK). Ponp xumuun B pemieHnn 3K0JI0rM4ecKux
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 HCIOIb30BAaHME KaK OOMUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPECHHE, MOJICb, SBICHUE, IaPHUKOBBIMI
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: Martepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
TOJYNIPOBOJHUKHM, JAUDJCKTPUKH, (POTODIEMEHT, BEIIeCTBO, TeNIo, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocunHTe3, npixaHue, Ouocdepa, SKOCHCTEMA, MHUHEPAIBHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

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



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHOW JEATEIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCHICKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TO3UTHUBHBIX IEHHOCTHBIX OpPHUEHTAIUH U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKON HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAJIbHBIX HOpPMax 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, I103HABATENIbHBIX 3374, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULHNHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOII0/IaeMbIX TPOIECCOB M SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JII0OO3HATENBbHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IICHHOCTH KU3HHW, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKIUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUM 10 XUMHU, OCO3HAHHBIH BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKCHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(EeCCHOHANBHOM Cpelie;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU II€J1eCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(Gu3UecKOMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOIIOJEHUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peILIeHUs 3a/1a4, CBA3AHHBIX C OKPYIKAIOIIEH NPUPOIHOU CPEOH, JJIsI MOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbBTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SIKCIEPUMEHT U JIPYTOE€.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJIATHUBHBIE), KOTOpbIE OOECHeYnBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PAaCKPBIBATh CMBICI XMUMHUYECKUX TOHSITUN (BBIACTSATh UX XapaKTEepHbIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOEIH, UCIIOIb3YEeMbIe B XUMHUH,
npeoOpa3oBbIBATh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiuu — MpU pelIeHUH y4eOHO-IT03HaBaTEeIbHBIX 3a7a4, C YIYETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

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

NpUOOPETeHNE OMbITa MO IUJIAHUPOBAHHWIO, OPraHHW3allMd W TPOBEICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pab6ora ¢ uHpopMmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
mocoOus, pecypcsl WHTepHeTa), KPUTUYECKH OIICHWBATH MPOTHBOPECUYMUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



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  MCHOJB30BaHUs  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,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

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 YHHBepcaibHbIe YUeOHbIe 1eliCTBUA:

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
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOro COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEpPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIE yYeOHbIE 1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CITOCOOBI pElIeHUs] 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 COOTBETCTBUE IOJIyYEHHOIO pPE3yJIbTaTa 3asBJIICHHON LEIU, YMEHHE
MCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraéMble B YCIOBUH 3aJaHU.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueil mnporpaMMoi,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATENBHOCTA 10  TMOJYYEHHIO HOBOTO  3HAHWS, €ro HWHTEPIPETAUH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIHSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKPBIBATh CMBICI OCHOBHBIX XMMHUYECKHX MOHSTHUW: aTOM, MOJEKYJa,
XUMHUYECKHI  3JEMEHT, MPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh
(omHOpOAHAsS M HEOJHOPOJHAs), BAJICHTHOCTb, OTHOCUTCIIbHAs aTOMHAs W
MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAsl Macca, MaccoBas
JI0JISI XUMHYECKOTO JIEMEHTa B COSIMHEHUH, MOJISIPHBIM O0BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHME, COJb, AJIEKTPOOTPULIATEIILHOCTh, CTENEHb OKUCIICHUS, XUMHUYECKas
peakiusi, KiaccupuKaIus peakiuii: peakiiui COCIUHEHUS, PEaKIUU Pa3IoKeHUs,
peakiuu 3aMeleHus, peakuuu OOMEHa, 3K30- M IHJOTCPMHUYECKHUE DPEaKIIHH,
TEIIOBOM A(eKT peakuuu, SAPO aToMa, ICKTPOHHBIM CJIOW aTOMa, aTOMHAas
opOuTanb, paguyc aroMa, XUMHYECKasl CBsI3b, TMOJSpHAsS M HENoJspHas
KOBaJICHTHAs CBSI3b, MOHHAS CBSI3b, MOH, KATUOH, AHUOH, PACTBOP, MaccoBas J10Js
BellecTBa (MPOIEHTHAs KOHIICHTPAIIKs) B PACTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TOHSITUM U
OPUMEHATH 3TH MOHITUS MIPU ONUCAHUU BELIECTB U UX MIPEBPALICHUN;

e ICII0JIH30BaTh XUMHUUYECKYIO CUMBOJIUKY JIJIsi COCTaBNIeHUsI (OpMYI BEIIECTB
Y YPABHCHUN XUMUYECKUX PEAKIIHM;

e OIIPENIECTISATh BAJECHTHOCTH aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNeHb OKHUCJICHHUS DJEMEHTOB B OHHAPHBIX COEIWHEHUSAX, MPUHAMJICKHOCTD
BEIIECTB K OMpPEACNEHHOMY KJIacCy COCAMHEHHH Mo QopMyiiaM, BUII XUMUYECKOM
CBA3U (KOBAJICHTHAs U MOHHAs1) B HEOPTraHUYECKUX COCTMHEHUSX;

epackpbiBaTh cmbich llepuommueckoro 3akoHa JI. M. Mengeneesa:
JEMOHCTPUPOBaTh  NOHUMAHHE  MEPHUOJMYECKON  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT HMX IOJOXKEHUs B llepmogmueckoit cucreme, 3aKOHOB
COXpPAaHEHHsI MacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO
y4eHUs1, 3aKOHa ABOTaJpo;

¢ ONMUCHIBATh M XapakTepu3oBaTh Tabmuunyro Qopmy Ilepuoamdeckoit
CUCTEMbl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHUS «rjaBHas noarpynna (A-
rpynmna)» u «mnobounas noarpynna (b-rpynna)», manble W OOJbIINE MEPUOBI,
COOTHOCUTHh 0003Ha4YeHUsl, KOTOopble wuMmeroTcss B Tadnuie «llepuoanueckas
cucrema xumuueckux dnemeHtoB JI. . MenaeneeBa» ¢ 4YHCIOBBIMU
XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U 3apsjl
s/pa, 0011Iee YUCIIO JIEKTPOHOB U PACIIPEICTICHUE UX IO JIEKTPOHHBIM CIIOSIM);



* KJIACCU(DUIIMPOBATh XMMHYECKUE BJIEMEHThl, HEOPraHMYECKUE BEIECTBA,
XUMHYECKUE Peakuuu (10 YUCIY U COCTaBYy YYACTBYIOIIMX B PEAKI[MU BELIECTB, O
TerI0BoMY 3P (DEKTy);

e XapaKTepHU30BaTh (OMHUCHIBATH) OOLIME XUMUYECKHE CBOICTBA BEILECTB
pa3IUYHBIX KJIAcCOB, MOATBEPKAas OINUCAHWE MpPUMEpPaMU MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

e IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX Kau€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MNPOTEKAHHUS XUMUYECKUX MPEBPALIECHUNA B PA3THUYHBIX
YCIIOBUSAX;

¢ BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOIO 3JIEMEHTa MO0 (QopMysie COEIMHEHHS, MaCCOBYIO
JIOJII0 BEILECTBA B PACTBOPE, MPOBOAMTH PACUETHl MO YPABHEHUIO XMUMHYECKOM
peakuuu;

o IPUMEHSATH OCHOBHBIE OIEpAIMi MBICIUTEILHON EITebHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000IeHNnEe, CUCTEeMAaTU3allIo, KIacCU(pUKAIINIO, BbISIBICHUE
NPUYUHHO-CIICICTBEHHBIX CBsI3€ll — 11 M3y4YEHUS CBOMCTB BELIECTB M
XUMHYECKUX PEeaKklui, eCTECTBEHHO-HAYYHbIE METObl MO3HAHUSA — HAOIIOACHUE,
U3MEepeHne, MOICIMPOBAHNE, SKCIIEPUMEHT (pealbHbI U MBICIICHHBIN);

e CJIE/10BATh MpaBUJIaM IOJIb30BAaHUS XUMUYECKOM MOCYyA0N U J1a00paTOpHBIM
o0opy10BaHUEM, a TAaK)Ke MpaBUiIaM OOpallleHUsl C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMU IO BBINIOJIHEHUIO JA0OPaTOPHBIX XWMUYECKHUX OIBITOB IO
HOJYyYEHUI0 M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOAA M KHCIOpPOIA),
IPUTOTOBJIEHUIO PAaCTBOPOB C OIpENEIEHHON MacCOBOW J10JIell pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh U MPOBOJUTH XHUMHUYECKHE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEJOYEH M KHUCIOT C IOMOIIBIO HHAMKAaTOPOB
(;makmyc, dheHondTanenH, METHIIOPAHXK U APYTHE).

K xoniuy oOyueHus B 9 Kiacce npeJMeTHbIE Pe3yabTaThl HA 6a30BOM YpPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XHMHMYECKUX NOHATHI: XUMHUUYECKHI
3JIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO, CIOKHOE
BEIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTENEHb  OKHUCIICHMS,
XUMUYECKasi pEaKiys, XUMHUYecKas CBsA3b, TEIUIOBOM 3(QeKxT peakuuu, MOJb,
MOJISIPHBII 00BEM, pacTBOP, DJIEKTPOJUTHI, HEAIEKTPOJIMTHI, 3JIEKTPOIUTUUECKAS
AMCCOLMAIINS, DAk HOHHOTO OOMEHa, KaTaanu3aTop, XUMUYECKOe paBHOBECHE,
oOpatuMble ¥ HEOOpaTUMBIE pEaKLWH, OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
pEeaklUny, OKHUCIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAHOBJICHUE,
ajutoTponusi, amM(OTEpPHOCTb, XHUMHUYECKas CBSA3b (KOBAJIEHTHAs, HOHHad,
METaJNINYEeCKast), KPUCTAINYECKas pEIIETKA, KOPpPO3Us METAJUIOB, CIUIABBI,



CKOPOCTb XMMMYECKOM pEeaKUuu, NpenesbHO aomyctuMas koHueHtpauus 11K
BEILIECTBA,

e WWUIIOCTPUPOBATh  B3aUMOCBS3b OCHOBHBIX XMMUYECKUX TIOHATHU U
IIPUMEHSTH 3TH NOHATHUS IIPYU ONMCAHUY BEIIECTB U UX MPEBPALLCHU;

* CII0JIH30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJIsl COCTaBIeHUsI (POPMYI BEILIECTB
Y YPAaBHEHUU XUMHUYECKUX PEAKIIUN;

e OIIPENIEIIATh BAJIECHTHOCTb U CTENEHb OKHUCIICHUS XMMHUYECKUX JJIEMEHTOB B
COCAMHEHUAX Pa3IMYHOIO COCTaBa, IPUHAIICKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIACCy COEIUWHEHUW Mo QopMynaMm, BHUJI XUMUYECKOH CBsI3W (KOBaJICHTHAs,
MOHHAs, METaJUIMYecKasl) B HEOPraHMYECKUX COEIMHEHMSX, 3apsj] HOHa [0
XUMHYECKOH (opMmyJsie, XapaKTep Cpellbl B BOJHBIX PacTBOpax HEOPraHUYECKUX
COCAMHEHUH, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BELIECTBA;

epackpeiBaTh cMbICH Ilepuogunueckoro 3akona JI. W. MenaeneeBa wu
JIEMOHCTPUPOBATh €r0 MOHMMAHUE: OMUCHIBATh M XapaKTEPU30BATh TAOIMUYHYIO
dopmy Ilepruoanueckoil CUCTEMbl XMMHUYECKUX AJIEMEHTOB: paziuyaTh MOHSATHUS
«rnaBHas noArpymnmna (A-rpymmna)» u «mnodbouynas noarpynmna (b-rpynma)y», mansie u
OOJbIIME  TEpPUOJIbl, COOTHOCUTH O0O3HAYEHMs, KOTOpbIE HMEIOTCS B
NEPUOJUYECKON Tabyuile, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHYECKUX JJIEMEHTOB (COCTaB M 3apsij sjpa, OO0Ilee YHUCIO JJIEKTPOHOB H
pacnpenesieHue X Mo JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB JJIEMEHTOB U UX COCAUHECHUH B MpeAeax MaJIbIX [EPUOJO0B
Y TJIABHBIX MTOATIPYII C YYETOM CTPOEHHUS UX aTOMOB;

o KJIACCU(PUIIMPOBATh XMMHYECKUE DJIEMEHThI, HEOPraHMYECKUE BEIlECTBa,
XUMUYECKHUE peaklnu (110 YUCIy U COCTABY YYAaCTBYIOIIMX B PEAKIIMU BEILIECTB, O
TerioBOMYy 3G (dEeKTy, M0 U3MEHEHHIO CTEMEHEeW OKUCICHUS XUMHUYECKUX
3JIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATH) OOIIME H CclHenu(PUUIEecKHe XUMUUYECKHE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEP)KIAs OIMCAHHUE NPUMEPAMHU
MOJIEKYJISIPHBIX ¥ HOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUM;

e COCTaBJIATh YPABHEHUS DJIEKTPOIUTUYECKOW TUCCOLMALIUN KHUCIIOT, IEJI0Yen
U COJIeH, TIOJNIHbIE W COKpalléHHbIE YpaBHEHMs pEaKIHMil HOHHOTO OOMeEHa,
YPAaBHEHHMsI pEaKui, IMOATBEPKAAIOIIMX CYIIECTBOBAHUE I'€HETUYECKOW CBA3U
MEK/ly BELIECTBAMU Pa3JINYHBIX KJIACCOB;

e PACKpBIBATh  CYIIHOCTb  OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
IIOCPEJICTBOM COCTaBJICHHS 3JIEKTPOHHOIO OajlaHCa ITUX PeaKLUi;

e IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTpPOCHUS,
BO3MOKHOCTH NPOTEKaHUS XUMUUYECKUX IIPEBPALICHUIN B PA3JINYHBIX YCIOBHSIX;

e BBIYUCIISITH OTHOCUTEIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MacChbl BEILLECTB,
MacCOBYIO JIOJII0 XMUMHUYECKOr0 3JeMEHTa Mo (opMyJie COECIAUHEHHUS, MACCOBYIO



JOJII0 BELIECTBA B PacTBOpPE, MPOBOAMUTL PACUETHl 10 YPABHEHUIO XUMUYECKOU
peaKIumy;

e COOJTIONIATh MpaBUJIa MOJIB30BAaHMSI XUMHUUECKOH MOCyqoi 1 1a00paTOpHBIM
000pyaOBaHUEM, a TAaKXKe MpaBuiia OOpalleHus] C BEIECTBAMU B COOTBETCTBHUH C
WHCTPYKIUSIMU TI0 BBIMOJTHEHUIO JTA0OPATOPHBIX XHMHUYECKHUX OIBITOB IO
MOJIYYEHHIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKA U YIJIEKUCIIOrO rasa);

¢ IPOBO/INTH PEAKIINH, MOATBEPIKIAIONINE KAUECTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PAacCIO3HaBaTh OIMBITHBIM MyTEM XJIOPHI-, OpOMHI-, HOOUA-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCHI-UOHBI, KATHOHBI AMMOHHUS U HOHBI
M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHME B BOJHBIX PAacTBOpPaxX HEOPTaHUUYECKUX
BEILIECTB;

o IPUMEHSATHh OCHOBHBIE OIEPAIMHA MBICIUTEIBHON JEITeTbHOCTH — aHAllu3 U
CHUHTE3, CpaBHEHHWE, O0OOIIEeHHe, CUCTEeMAaTH3allii0, BBIABICHUE MPUYUHHO-
CJICJICTBCHHBIX CBSI3€H — /IS M3yYCHHsI CBOMCTB BEIIECTB U XMMHYECKHUX PEaKIUi,
€CTeCTBEHHO-HAy4YHBIE  METOJIbI  TMO3HAaHWUS —  HaONIOJCHWE, W3MEpEHHE,
MO/ICITHPOBAHHE, YKCIIEPUMEHT (peabHBIN M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonuyecrBoyacos DJIeKTPOHHbIE
Ne (uudpossbie)
HanmenoBaHue pa3iaesioB 4 TeM NPOrpaMMbl Kontposn- | [IpakTuuec-
n/n Bcero oOpa3oBaTte/ibHbIepecypc
HbIEPa0OTHI | KHepadoThl o
Paznen 1.IlepBoHayaibHbIeXUMHYECKUETIOHATHUS
11 Xumus — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 5 bu6mmorteka [IOK
' MIPAKTHUYECKON JIEATEIbHOCTH YEJIOBEKa https://m.edsoo.ru/7f41837c
bu6moreka [IOK
1.2 B 15 1
CIECTRA 1 XAMUHECKHCpeaKtut https://m.edso0.ru/7f41837c
Hroromnopaszneny 20
Paspnen 2.BaxHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BEIEeCTB
bu6moreka [IOK
2.1 B .K Nl 0 6
O3AYX. RUCIOPOA. HIOHATHE 0O OKCHIax https://m.edso0.ru/7f41837c
bu6moreka [IOK
2.2 Bonopon.Ilo € 0 KHCJIOTaxX U CO 8 1
AOPOZ.ZIOHATHE O KUCHOTAxX # COTix https://m.edso0.ru/7f41837c
bu6moreka [IOK
2.3 Bopna. P i e 00 5 1 1
Ofta. FacTBOpe. LIOTATHE 05 OCHOBAHIX https://m.edsoo.ru/7f41837c
2.4 OCHOBHBIEKIIACCHIHEOPTaHUYCCKUXCOCTMHECHUM 11 1 1 Bubmorexa ITOK
https://m.edso0.ru/7f41837c
Uroronopazneny 30

Paznea 3.1lepuoanuecknii 3axkoH u [lepuoanyeckasi cucrema xummnueckux 31emMenToB . U. MengeneeBa. CTpoeHneaToMoB.

XMMHUYECKAACBS3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITeJIbeIepeaKIII/II/I

[Tepuonnueckuii 3akoH u llepuoanueckas cucrema

bu6mmoreka [JOK

3.1 ..M . 7
XHMIHECKHX JTEMEHTOB /] cHAcHceRa https://m.edsoo.ru/7f41837¢
Crpoenuearoma

3.2 Xummndeckas cBI3b. OKHUCIUTEILHO- 8 1 bu6moreka [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

BOCCTAHOBUTCJIbHBIC PCAKITUN

https://m.edsoo.ru/7f41837¢c

Hroronopasaeny 15 bubamnoreka LIOK
https://m.edsoo.ru/7f41837¢c
PesepBHOEBpEMS 3 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c
68
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9 KUIIACC

Ne HaumeHnoBaHuepa3ie/ioB U TEMIIPOTPaAMMbI Komrecrsouacos ekTpoHbie (LHppoBLIe)
n/n Bcero | Konrpoan- | IlpakTHuec- | 00pasoBaTejbHbIEpPeCypChbl
HbIEPa0OTHI | KHepadoThl
Pa3nes 1.BemecTBO U XUMHYeCKHE PeaKIMU
11 [ToBTOpEHue u yriyOieHne 3HaHU OCHOBHBIX Pa3/IeioB 5 1 bubnuorexa [JOK
Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE3aKOHOMEPHOCTUXUMUYECKUXPEAKIUI 4 brbmmorexa [OK
https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOLUALINS. XUMUYECKUE 8 1 1 bubnuotexa [JOK
peaKuru B pacTBOpax https://m.edso0.ru/7f41a636
Uroronopazneny 17
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHUA
51 OO6mrast xapakTepucTuka XuMuueckux anemMeHToB VIIA- 4 1 bubnuoreka [IOK
rpynmnsl. ['amoreHst https://m.edso0.ru/7f41a636
59 OO6mras XxapakTepuCcTUKa XUMHUUECKHX 1eMeHTOB VIA- 6 bubnuoreka [JOK
rpynmnbl. Cepa u e€coeTMHEHUs https://m.edsoo.ru/7f41a636
53 OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX eMeHTOB V A- 5 1 bubnuoreka [JOK
rpynmsl. A30T, pocdop U uX CoeAMHEHUS https://m.edsoo.ru/7f41a636
54 OO01as XxapakTepUCTUKa XUMUYECKHX dlieMeHTOB |V A- 3 1 9 bubnuoreka [JOK
rpynnbl. YTiaepoa U KpEMHUN U UX COSAMHEHUS https://m.edso0.ru/7f41a636
Uroronopazneny 25
Pasznen 3.Metanbl 4 MX COeIMHEHHUS
. bubnunoreka [JOK
31 ObuieceoficTrameTanton 4 https:// m.edsoc])_.[ ru/7f41a636
3.2 Baxneiimme MeTamibl B UX COSTUHCHUS 16 1 2 bu6mmoreka [JOK



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

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

Hroronopazneny

20
Pasznen 4.Xumus u okpyxkaiouas cpeaa
4.1 B Ba U MaTepUaJIbl B 'KU3HU YEJIOBEKA 3 bubamorexa [OK
' eect P https://m.edsoo.ru/7f41a636
Hroronopasznemy 3
bubmmoreka [{OK
PesepBHOEBpeMs 3

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

8 KUIACC
Ne KoanuecTBo4acos
arauzyd | DJIeKTPpOHHbleHU(pPoBHIEOOPA30BAT
Temaypoka Bce | KonTpoubHbIe IIpakTUyeckue A y P bp P
n/ eHusl eJibHbIepecypchl
I ro padoThI padoTsbI
[Ipenmer xumuu. Poss xumun Bu6 110K
nonmorexa
1 .T 1 4.09.202
B HHSHI ACIOBeRa. Tena i 04.09.20 https://m.edsoo.ru/ff0d210c
BeIlleCTBa 4
9 IlonsaTtue o MeTogax MO3HAHUS 1 06.09.202 bu6moreka [IOK
B XUMUU 4 https://m.edsoo.ru/ff0d227e
[TpakTruueckast pabota Ne 1
«[IpaBwia paboTHI B Eu 10K
N nonmoTeka
3 1ab0paTOPUH U MPUEMBI 1 1 11.09.202 httos://m.edsoo.ru/ff0d23de
oOpareHus ¢ 1abopaTOPHBIM 4
000pyI0BaHUEM
4 YucTele BeecTBa U CMECH. ) 1 13.09.202 bubnuorexa [JOK
CriocoOsl pasneneHus cMmecei 4 https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Pa3znenenue cmeceit (Ha 1 1 18.09.202 bubnuoreka [JOK
MPUMEPE OUUCTKHU 4 https://m.edsoo.ru/ff0d28c8
MTOBapEHHOM COJIH )»
bu6mmoreka [JOK
0 ATOMEL H MOJICKYJIb 1 ‘210'09'202 https://m.edsoo.ru/ff0d2a6c



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

XUMHUYECKUE DIIEMEHTEI.

bubmuoreka [IOK
7 25.09.202
3HaKu (CHMBOTLI) 5.09.20 https://m.edsoo.ru/ff0d2be8
XUMHYECKUX DJIIEMEHTOB 4
bu6mmoreka [{OK
8 [TpocTrle 1 clI0XKHBIEBENIECTBA £217.09.202 htts://m.edsoo.ru/f0d2a6e
9 ATOMHO- 02.10.202 bubmmoreka [IOK
MOJIEKYJIIPHOCYYEHHE 4 https://m.edsoo.ru/ff0d2d50
3aKOH MNOCTOSHCTBA COCTaBa
BEIECTB. XUMUYECKas Eu6 110K
HOJIHOTEKA
10 . 04.10.202
(bopwyna https://m.edsoo.ru/ff0d2eae
BaneHTHOCTHaTOMOBXMMHUYECK 4
HUXDJICMEHTOB
OrtHocHTeNnbHAs aTOMHAs Bu6 LIOK
nOInOTEKA
11 Macca. OTHOCHTEIbHAS 09.10.202 httos://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHAs Macca 4
12 MaccoBas 10J1s1 XHMAYECKOTO 11.10.202 bubnuoreka [[OK
3JIEMEHTA B COEIUHECHUNU 4 https://m.edsoo.ru/ff0d350c
13 Konuuectso Bemecrsa. Moub. 16.10.202 bu6mmoreka [JOK
MognspHas macca 4 https://m.edsoo.ru/ff0d5230
dOu3nYecKUe U XUMUYCCKUE Eu 10K
nOINOTEKA
14 SIBIICHUS. XUMHUYECKas 18.10.202 httos://m.edsoo.ru/ff0d37fa
peaxius 4
15 IIpu3Haku u yciaoBus bubnuorexa [IOK
IIPOTEKAHNUS XUMHUECKUX 23.10.202 https://m.edsoo.ru/ff0d3a16



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

peakuui 4
3aKoH COXpaHEHHUs MacChl Eub 1OK
nonrorexa

1 . X 25.10.202

0 BCTIECTE. AHMITICCKHE 510.20 https://m.edsoo.ru/ff0d3b88
ypaBHEHUS 4
Breraucinenns KoJIM4ecTBa,

17 Macchl BEIIECTBa 110 06.11.202 bubmmoreka [IOK
YPaBHEHUSAM XUMHUYECKHUX 4 https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus xumuaeckux

18 peakiuii (CoeTuHeHus, 08.11.202 bu6moreka [IOK
pa3JoKEeHUs, 3aMEIIECHUS, 4 https://m.edsoo.ru/ff0d3f34
obmeHa)

M. B. JIoMOHOCOB — y4Y€HBI- BuG 110K
nonmoTexa

19 . 0606 13.11.202
PHIMITOTIEAHCT ° meane https://m.edsoo.ru/ff0d40c4
Y CHCTeMaTH3alusI3HaHU I 4
Kontponbras padorta Nel no BuG 1OK

nonmoTeka

20| Teme «Beuectsa i 15.11.202 https://m.edsoo.ru/ff0d4290
XUMHUYECKUE PEAKITHI 4
Bo3gyx — cMmech razos.

21 Cocras Bo3ayxa. Kucinopon — 90.11.202 bubnuoreka [JOK
3JIEMEHT U IIPOCTOE BEUIECTBO. 4 https://m.edsoo.ru/ff0d448e
O3zonH
dusznYecKrue 1 XUMUUYECKHE

99 CBOMCTBA KUCJIOPO1a (peaKIuu 99 11.202 bubmuoreka [JOK
OKHCIICHHsI, TOPEHUE). 4 https://m.edsoo.ru/ff0d4614
[TonsiTHeoOoKCcHAax

23 CriocoObI mosryueHust bubnunoreka [JOK
KHCJIOPOJa B 1a00paTopuu 1 27.11.202 https://m.edsoo.ru/ff0d497a



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IMPOMBIIIJIICHHOCTH.
[IpumMeHnennexkucaopoaa

TennoBoii a3 ekt
XUMHUYECKON PEaKIINH,

bu6mmoreka [{OK

24 MIOHATHE O TEPMOXUMHUYECKOM 29.11.202 httos://m.edsoo.ru/f0dA790
YPaBHEHUH, JK30- U 4
SHIOTEPMHUECKUX PEAKITUIX
Tonnuso (HedTh, Yroiab U
o5 MeTaH). 3arpsi3HeHue BO3ayXa, 04.12.202 bubnuorexa [JOK
CHOCOOBI ero 4 https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTiueckas padora Ne 3 no
teme «llomyuenue n
coOupaHue KUCIOPOa,
26 U3YYEHHE €ro CBOMCTB» C 06.12.202 bubamorera LOK
ye o https://m.edsoo.ru/ff0d4ae2
HCII0JIb30BaHUEM 4
obopynoBanuem Llentpa
"Touka pocrta"
Boaopon — sneMeHT u EuG 1OK
nonmoTexa
27 MPOCTOE BELIECTBO. 11.12.202 https://m.edsoo.ru/ff0d4ddo
Haxoxnaenue B mpupoje 4
Ou3nyecKue U XUMHUYECKHe Eu 10K
noIMoTeKa
28 i . 13.12.202
CBOUCTBA BOAOPOAA https://m.edsoo.ru/ff0d4dd0
[IpumenenuneBo0poIa 4
bu6mmoreka [JOK
29 I1 18.12.202
OUITHE O KHEHOTAx 1 COLIX 4 https://m.edsoo.ru/ff0d50d2
30 CriocoOsI mosryueHust bubnunoreka [JOK
BOJIOPO/ia B JIAOOPATOPUH 20.12.202 https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[Tpaktuyeckas padora Ne 4 o

31 teme «llomydyenue u 25.12.202 | Bubmmoreka [JOK
cobupanue BOJOPOIa, 4 https://m.edsoo.ru/ff0d4f42
W3yYEHHE Er0 CBOMCTB)

32 MounsipHblit 00BEM razos. 9712 202 bubnuorexa [JOK
3akoH ABOraapo 4 https://m.edsoo.ru/ff0d542e
Brruncaenus 00néma,

33 KOJIMYECTBA BEIIECTBa raza 1o 10.01.202 bu6moreka [IOK
€ro U3BECTHOMY KOJINYECTBY 5 https://m.edsoo.ru/ff0d55a0
BEIIIECTBA I 00BbEMY
Borancienus 00EM0B ra3oB

34 110 YPaBHEHUIO pealiuHH Ha 15.01.202 bubnuoreka [IOK
OCHOBE 3aKOHa 00BEMHBIX 5 https://m.edsoo.ru/ff0d5708
OTHOIIIEHU ra30B

35 (DI/I?:I/I‘ICCKI/IC 1 XUMHYECKHE 17.01.202 bubnuoreka [JOK
CBOMCTBA BOJIbI 5 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. IlonsTue 99 01.202 bubnuoreka [[OK
00 MHIUKAaTOpax 5 https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTes.

Hacrwimennrsie n Bu6 110K
nonMMoTeKa

37 . 24.01.202
HEHACBIEHILIE pacTBopHl https://m.edsoo.ru/ff0d5b40
MaccoBas /10715 BelllecTBa B 5
pacTBope

38 IIpakTuyeckas padora Ne 5 no bubmmorexa LIOK

https://m.edsoo.ru/ff0d5eba
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teMme «IIpurorosnenue

pacTBOPOB C ONPEAEIEHHON

MAacCOBOM J0JIE
PacTBOPEHHOTO BEWIECTBA»

29.01.202
5

O06o0611eHNE U

cucTeEMaTHU3alus 3HaHUN 110

bu6mmoreka [{OK

39 31.01.202
teMe "Kucnopon, Bogopoa u 5 https://m.edsoo.ru/00adb33c
Boja"
KonTpomasnas pabora Ne2 no Bu6 110K
HOJIMOTEKA
40 teme «Kucmopon. Bomgopo. 05.02.202 httos://m.edsoo.ru/ff0d6342
Bona» 5
OKCHOBI: COCTaB, Bu6 110K
HOJIMOTEeKA
41 7.02.202
KIaccu(uKaIus, 07.02.20 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa 5
[Tosnydyenne u xuMu4uecKue
42 CBOMCTBA KHUCIIOTHBIX, 12.02.202 bubnuorexa [JOK
OCHOBHBIX U aM(OTEPHBIX 5 https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHusI: COCTaB, EuG 1OK
nonmoTexa
43 | Kmaccugurai, 14.02.202 https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa 5
44 HonqueHI/Ie u XHMI/IIieCKI/Ie 19.02.202 bubnuorexa [IOK
CBOMCTBAa OCHOBaHU M 5 https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, Bu6 110K
noIMoTeKa
45 Knaccupukanus, 21.02.202 https://m.edsoo.ru/ff0dfee2
HOMEHKJIAaTypa 5
46 [Tonyuenue n xumu4eckue bubmmorexa LIOK

https://m.edsoo.ru/ffOdfee2
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CBOMCTBA KUCJIOT

26.02.202
5

Conu (cpennue):
HOMEHKJIaTypa, CIIoCcoO0bI

bu6mmoreka [IOK

47 28.02.202
MOJIYYCHUS, XUMAYECKUE 5 https://m.edsoo.ru/00ad9474
CBOICTBA
[IpakTrueckas padora Ne 6.
Pemrenne skciepuMeHTAIBHBIX By 10K

nonmorexa

48 (0) 05.03.202
ST TIO TEME (CICHOBHBIC https://m.edsoo.ru/00ad9b7c
KJ1aCChl HEOPTraHUYECKUX 5
COEJTMHEHUIN»
I'eneTnveckas CBSI3b MEXKITY Eu 110K

nonmoTexa

49 07.03.202
fIaccait Hue OPratiHeckux https://m.edsoo.ru/00ad9a50
COEIMHEHUN 5
0606

50 oOIICHUE U ) 12.03.202 bubnuorexa [JOK
CUCTEMaTU3alUsA3HAaHU I 5 https://m.edsoo.ru/00ad9ch2
Kontponbras padota Ne3 no EuG OK

51 Teme "OCHOBHBIE KJIACCHI 14.03.202 nommoreka L

- https://m.edsoo.ru/00ad9ela

HEOPraHUYECKUX COEIUHEHUIA 5
[TepBbie OIBITKH

59 KIIaCCU(UKAIIUU XUMUYECKUX 19.03.202 bubnunoreka [JOK
aneMeHToB. [lonsATHe 0 5 https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U

53 Ilepnoauueckas cucrema 91.03.202 bubnuorexa [IOK
XUMUYECKUX dneMeHToB 1. Y. 5 https://m.edsoo.ru/00ada52c

Menneneesa
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IIepuonsl, rpymimsl,

bubmuoreka [IOK

o4 02.04.202
IO AT PYIIIIBI 5 https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. CoctaB 04.04.202 bubnuorexa [JOK
aTOMHBIX sifep. M30Tomnbl 5 https://m.edsoo.ru/00ada342
CrpoeHue 3JIeKTPOHHBIX
56 000110UeK aTOM?B AJIEMEHTOB 09.04.202 bubnuotexa [JOK
[Iepunoanueckoii cucremst /1. 5 https://m.edsoo.ru/00ada6hc
N. Menneneena
XapakTepucTuka
XUMHUYECKOTO AJIEMEHTA TI0 €T0 Bu6 OK
57 | monoxemno B 11.04.202 | Dromioreka L]
. https://m.edsoo.ru/00ada824
[Tepuoamuaeckoii cucreme /. 5
. Menneneena
3nauenue [lepuogmyeckoro
3aKOHA JUIsl pa3BUTHUS HAYKU U BuG 1OK
nonmoTexa
58 A NM 16.04.202
HpaKT,I,/IKH“II cHernees https://m.edsoo.ru/00ada96e
— y4EHBIN, Me1aror u 5
rpaXXIaHuH
DNEeKTPOOTPULIATEIBHOCTD
59 aTOMOB XHMHUYECKHUX ) 18.04.202 bubmuoreka [JOK
anemeHTOB/ Beepoccuiickas 5 https://m.edsoo.ru/00adaab8
poBepouHasi paboTa
60 HonHasgsxuMu4ecKascBsI3b 23.04.202 bubmotera [JOK
5 https://m.edsoo.ru/00adac34
61 KoBanenTHasnonspHasxumm4ie bubnuorexa [IOK
CKasICBSI3b 25.04.202 https://m.edsoo.ru/00adaab8
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62 KoBanenTtnasHenosspHasxum 1 98.04.202 bubnuorexa [JOK
WYECKasICBA3h 5 https://m.edsoo.ru/00adaab9
O6o0meHue u

. bubnuorexa [JOK

63 CHUCTEMATHU3aIUs 3HAHHUH 10 1 30.04.202 httos://m.edsoo.ru/ff0d61c6
Teme "XuMHudeckas CBS3b" 5
[IpomexyrouHasaTTeCTaIUA. bubnuorexa [JOK

4 1 07.05.202

6 TecroBaspaboTa 5 https://m.edsoo.ru/00adb486

bu6moreka [IOK

65 CTeneHbOKUCICHUS 1 24.05.202 htts://m.edsoo.ru/00adae28

66 OxuncnurenpHO- 1 16.05.202 bubnnoreka LIOK
BOCCTaHOBUTEJIbHBIEPEAKIINHT 5 https://m.eds00.ru/00adb076
OKUCIIUTEIN U bubnuoreka [JOK

67 BOCCTaHOBMTEJIN L 51'05'202 https://m.edso0.ru/00adb076
O6o00menue u

68 CUCTEMATH3aIUs 3HAHUH 10 1 93.05.202 bubmuoreka [JOK
teMe "OCHOBHEIC KJIaCChI 5 https://m.edso0.ru/00ad9ch?2
coequHeHun"

OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME
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9 KUIIACC

N KosaunvecTBoYacoB 1 3 @
° aTam3yu JIEKTPOHHBbIeNU(POBHIEO
Temaypoxka KonTpoJsb- IIpakTHyec- y P P
n/n Bcero eHHUsA Opa3oBaTe/ibHbIEPeCYPChI
HbIEPa0OTHI KHepadoThl
[lepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 03.09.2024 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
Meneneera

2 B o 1 1

XOJIHasIMarHOCTUYECKasspadboTa 05.09.2024
3aKOHOMEPHOCTHU B U3MEHEHUU
3 CBOMCTB XUMHUYECKHX DJICMCHTOB 1 brbmorexa [TOK
. 10.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

4 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuorexa [JOK
HEOPraHMYECKHX BEIECTB 12.09.2024 | https://m.edsoo.ru/00adb7e2

5 Bunpl xuMuueckoil CBSI3U U THIEI 1 bu6moreka [IOK
KPUCTAJUTMYECKUX PEMIETOK 17.09.2024 | https://m.edsoo.ru/00adbac6

6 Knaccudukanus xuMmuaeckux 1 bubnuoreka [JOK
peaKIuii o pa3IMYHBIM MpU3HAKAM 19.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XUMHUYECKOI

7 eakiuu. [IoHSTHE O TOMOTEHHBIX U 1 bubmotera [JOK
peariu. 24.09.2024 | https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHsATHE O XMMHUYECKOM
paBHOBecuH. DaKTOPBI, BIHUSIONTHE

8 Ha CKOPOCTb XUMHYCCKOHN peaKkIuy 1 1 bubmotera [JOK

P peardt 26.09.2024 | https://m.edsoo.ru/00adc28c
MOJIO)KEHNE XUMHUYECKOTO
paBHOBeECHs
9 OKUCIUTETBHO- 1 bu6mmoreka [JOK
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BOCCTaHOBHUTEIIbHBICPCAKIHU 01.10.2024 | https://m.edsoo.ru/00adcade
Teopus dIEKTPOIUTHYECKOU Bu6 110K
nosmorexa
1 . .10.2024
0 muccormanmi. CHIbHBIE U clIa0ble 03.10.20 httos://m. edsoo.ru/00adcd6s
AJIEKTPOJIATHI
11 HNounrleypaBuenusipeaknuii bubnmorexa LOK
yp peaKtt 08.10.2024 | https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUU B CBETE MPEIACTABICHUI bubnuoteka [JOK
00 AJIEKTPOIMTHICCKOM 10.10.2024 | https://m.edsoo.ru/00add5d8
TIUCCOLALAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTABIEHUN 00 bubmmorexa TOK
et 5 15.10.2024 |  https://m.eds0o.ru/00addgb2
AMEKTPOIATHICCKOM TUCCOITUAITTT
14 IlousiTre 0 TUAPOIU3ECOTIEH bubmmorexa TOK
P 17.10.2024 | https://m.edsoo.ru/00add9d4
[TpakTueckas padota Ne 1.
15 «Permenue sKcriepuMeHTaIbHBIX bubmmorexa TTOK
P 22.10.2024 | https://m.edsoo.ru/00addbfa
3a71a4uy
16 O06o06mIeHNEe 1 bubnuoreka [JOK
cUCTEMATU3ALUA3HAHUI 24.10.2024 | https://m.edsoo.ru/00addd12
Pemenne sxkcniepuMeHTAIBHBIX 337124
17 o TeMe: "DIEeKTPOIUTHYECKAS bubmorexa [IOK
' " P 05.11.2024 | https://m.edsoo.ru/00ae0dOa
JIUCCOLINALIAS
KonTtponsnas pabora No2 mo teme
18 «DIEKTPOIIUTHYECKAS TUCCOIIHAINS bubmorexa [JOK
p g HHATHA: 07.11.2024 | https://m.edsoo.ru/00addecO
XUMUYECKUEPEAKIIMH B PACTBOPAX»
19 OO11as XxapakTepucTUKa raJIoreHOB. bubnuoreka [JOK
XVMHYECKHE CBOWCTBA HA TIpUMEpPE 12.11.2024 | https://m.edsoo.ru/00addfe2
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XJiopa

Xnoposogopoa. ComsHast KHCIIOTa,

20 XMUMHMUYECKUE CBOMCTBA, MOJIyYE€HUE bbmmorexa [OK
’ ’ 14.11.2024 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
21 «IIomyueHne CoNsTHOM KUCIOTHI brbamorexa [OK
N . ’ 19.11.2024 | https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
22 XUMUYECKUX PEAKIUM, €CITH OJIUH U3 bubnmorexa LOK
21.11.2024 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
23 OO6mrast XxapaKTepUCTHUKA SJIEMEHTOB bubnuorexa [JOK
VIA-rpynns 26.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPHI.
24 Haxoxnenue cepbl U €€ coeTMHeHU N bu6moreka [IOK
B MPUPOJIC. 28.11.2024 | https://m.edsoo.ru/00ade64a
XHUMHUYECKUECBOMCTBACEPHI
o5 CepoBo10pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYeCKre 1 XUMUYECKHE CBOKMCTBA 03.12.2024 | https://m.edsoo.ru/00ade802
Oxcuppl cepol. CepHas KUCIIOTA,
26 (bM3UYECKUEe U XUMHUYECKUE bubmorexa HOK
§ 05.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInH, JIeKAIIHIE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
97 TIOJIy4€HUS] CEPHON KUCIIOTHI. bubnuoreka [JOK
XuMH4eckoe 10.12.2024 | https://m.edsoo.ru/00adec8a
3arpsA3HEHUEOKPYKaIOLIEHCPEeabICOe
JTMHEHUSIMUCEPBI
28 Brruncnenne maccoBoii J0IM BBEIXOJa bu6mmoreka [JOK
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MPOAYKTA pPEaKIHU 12.12.2024 | https://m.edsoo.ru/00adec8a
OO01mas XxapakTepUCTHUKA SIIEMEHTOB

29 VA-rpymisl. A3o0T, bubnuorexa [JOK
pacmipocTpaHeHHUe B IPUPOJIC, 17.12.2024 | https://m.edsoo.ru/00adeea6
(dbu3HUecKre U XUMHUYECKUE CBOMCTBA
AmMHEak, ero pu3nIecKue u

30 XMMHUYECKHE CBOMCTBA, MOJIyYeHUE U Bubamorexa [IOK

’ 19.12.2024 | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTnueckas padota Ne 3 o Teme
31 «[Tony4ueHne aMMuaKa, U3yudeHHE ero brbmorexa [IOK
N 24.12.2024 | https://m.edsoo.ru/00adf180
CBOWCTB»

32 A3oTHas KucnoTa, e€ pusndeckue u bubnuorexa [JOK
XUMHYECKHE CBOMCTBA 26.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U COJIEH
aMMOHUS B KQUECTBE MUHEPATBHBIX

33 ynoOpeHuit. XuMuueckoe Bubmmorexa [IOK

. 09.01.2025 | https://m.edsoo.ru/00adf518
3arps3HEHUEOKpYKaroIIeHCcpeIbIcoe
JTMHEHUSIMHA30Ta
®ochop. Okecup dhochopa u
34 (bocg)o;r))Ha;I KI/I(?J‘I(E))Ta,q)(bI/II)SI/I(‘I\giKI/IC u bubmorexa [IOK

. 14.01.2025 | https://m.edsoo.ru/00adf68a
XUMUYECKHAE CBOMCTBA, MOJTy4YCHHE
Hcnonws3oBanue docdaToB B

35 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubmuoreka [{OK
3arpsizHeHuenpupoiHoicpeapihocha 16.01.2025 | https://m.edsoo.ru/00adfc20
TaMH
Yrnepon, pacnpocTpaHeHUE B

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

21.01.2025 | https://m.edsoo.ru/00adfd9c

CBOICTBa
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Oxcuppl yriaepoaa, ux pusudeckue u
XUMHYECKHE CBOMCTBA.

bubnuoreka [IOK

37 DKOJIOTUYECKHE MTPOOIIEMEI, 23.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKCHOM yriepoaa (1V)
38 VYroJibHAs KUCIOTA U €€ COJIn bubmorexa HOK
28.01.2025 | https://m.edsoo.ru/00ae006c
[IpaxTnueckas padota Ne 4 o Teme
39 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KagecTBenHast peakius Ha KapOOHAT- 30.01.2025 | https://m.edsoo.ru/00ae027e
noH"
[TepBoHavaNbHBIE TIOHATHS 00
40 OpPraHMYECKUX BEIIECTBAX KaK O bubmorera [JOK
04.02.2025 |  https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIIIepo/ia
41 Kpemuwnii u erocoennHeHust bubmmorexa LOK
06.02.2025 | https://m.edsoo.ru/00ae080a
[TpakTueckas padota Ne 5.
42 Pemenune skcnepuMeHTaNbHBIX 33724 bubnuoreka [IOK
1o TeMme «BakHeHIe HeMeTallIbl 1 11.02.2025 | https://m.edsoo.ru/00ae0bf2
HUX COCTUHCHUSY
O0o00IIcHNE B CHCTEMAaTH3aLIHS
43 3HaHu# o Teme "Hemeramiel 1 ux bubmorexa HOK
" 13.02.2025 | https://m.edsoo.ru/00ad9ch2
COCIUHCHMS
KonTtponsnas pabora Ne3 mo teme
44 «BaxHeiinme HeMeTauIbl U UX bubmotera [JOK
18.02.2025 | https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6mras xapakTepucTuKa
45 XI/H\I/-[LII/I“IGCKEX 3J1§MeHTOB — bubmotera [JOK
20.02.2025 | https://m.edsoo.ru/00ael103e

MeTaoB. MeTtamindeckas CBsI3b U
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METAJUIMYECKasA KPUCTAJUITMYECKAS
peéTKa.
duznueckrnecBoicTBaMETAIIIOB

XUMHYECKHE CBOUCTBA METAJLIOB.

46 DNEKTPOXUMHUYECKUN PsL bubmmorexa [TOK
P . A 25.02.2025 | https://m.edsoo.ru/00ael1156
HaNPsDKCHUN METAIIJIOB
O61ue cnocoObl NOTy4YeHUS
metauioB. CruiaBsl. Beruncienns no
47 aBHEHUSIM XUMHUYECKUX PEaKIUil bubnmorexa LHOK
P peaiii, 27.02.2025 | https://m.edsoo.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
48 TToHATHE O KOPPO3UNMETAILIOB bubmmorexa LOK
PP 04.03.2025 | https://m.edsoo.ru/00ael1278
bu6moreka [IOK
49 HlenounpiemeTa! 06.03.2025 | https://m.edsoo.ru/00ael14b?2
50 OKcuIpl ¥ THAPOKCUIBI HATPUS U bubnuoreka [IOK
Kanus 11.03.2025 | https://m.edsoo.ru/00ael4b2
51 IllenoyHo3eMeNbHBIC METAJIIbI — bubnuoreka [{OK
KT U MarHui 13.03.2025 | https://m.edsoo.ru/00ael5e8
52 Baxxueiinecoe qMHEHUAKAIB IS bubmmorexa [IOK
. t 18.03.2025 | https://m.edsoo.ru/00ael5e8
53 O06o0011IEHNE U
cUcTEMaTU3alUA3HAHUI 20.03.2025
54 JKEcTkoCTh BOABI M CIIOCOOBI €& bubmuoreka [JOK
yCTpaHEHUs 01.04.2025 | https://m.edsoo.ru/00ae1886
IIpakTtuyeckas padora Ne 6 o reme
55 "KEcTKOCTL BOABI U METOBI €€ bubmorexa [IOK
g a 03.04.2025 | https://m.edsoo.ru/00aelae8

ycTpaHEeHUs"
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https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

bubmuoreka [IOK

% AJtiomiiHi 08.04.2025 | https://m.edsoo.ru/00aelc64
57 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [JOK
THJIPOKCUA 10.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [{OK
58 Keneso 15.04.2025 https://m.eds00.ru/00ae1d86
59 OKcuibl, THAPOKCUIIBI U COJTH JKeTe3a bubnuoteka [JOK
(1) u xenesa (111) 17.04.2025 | https://m.edsoo.ru/00ae35e6
60 O06o06menue u
CcHUCTeMaTH3aIlisI3HAHII 22.04.2025
[IpakTnueckas padora Ne 7.
61 Pemenue skcnepuMeHTaNbHBIX 33724 bu6moreka [IOK
1o TeMe «BaxHeHIe MeTaIbl i HX 24.04.2025 | https://m.edsoo.ru/00ae3de8
COCTUHCHUSDY
Brruucienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
62 peareHTOB JaH B U30BITKE WIIH bubnuoreka [IOK
COIEPIKUT IPUMECH. 30.04.2025 | https://m.edsoo.ru/00ael750
BrranciieHusIMaccoBOM JOTMBBIXO IAIT
POAYKTapeaKIuu
63 O6o0mmenue u
cUcTEMAaTU3alUA3HAHUA 06.05.2025
64 [IpomexyTouHasaTTeCTalUs.
TecToBasipabora 13.05.2025
65 BemectBa u matepuainsl B bu6mmoreka [JOK
MOBCETHEBHOM KU3HH UEIOBEKA 15.05.2025 | https://m.edsoo.ru/00ae3f50
66 XuMHYeCcKoe bu6mmoreka [JOK
3arpsA3HEHUEOKpYKarolencpeabl 20.05.2025 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1c64
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

67 Posnb xumuu B perieHun 1 bubnuorexka [JOK
HKOJIOTUYECKUX MPOOIIeM 22.05.2025 | https://m.edsoo.ru/00ae4270
68 PesepBHeIit ypok. O600IICHNE 1 1 bubnuorexa [JOK
cHCTEeMaTH3aIHs 3HAHUH 26.05.2025 | https://m.edsoo.ru/00adb33c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00adb33c










