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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSA
COCTaBJICHA Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHusl, IPEICTaBIECHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MIPENoJaBaHusl y4eOHOro rnmpeamMera « XUMus»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo Xxumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUA M Pa3BUTUS OOYYAIOIIUXCS CpPEACTBAMHU Y4YEOHOTO
npenMera, YCTaHABJIMBAET o0s3aTenbHOe MpeIMETHOE coJiepKaHue,
npelycMaTpuBaeT pachpelesieHne €ero Mo KiaccaM U CTPYKTypUpOBaHHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpPEJEseT KOJUYECTBEHHBIC U
KaueCTBEHHbIC XapaKTEePUCTUKHU coJiepKaHus, PEKOMEHYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUSI XUMUHM C  Y4ETOM  MEXIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OocoOeHHOCTEW O00ydYarouuxcs, OmNpenensieT BO3MOXXHOCTH —MpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUs, a TAKKe TPEOOBAHUM K
pe3yibpTataM 00y4YeHHs XMMUU Ha YPOBHE 11eJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JeATEIbHOCTH OOYYaroMIerocsi MO OCBOEHHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHMEe XHUMHUH CIY)KUT OCHOBOM MJis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MnpeACcTaBIeHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (QopMUpYEeMble XUMHUEH MNPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHEHHS.

N3yuenune xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupOBaHUS KyIbTYphI IUYHOCTH, €€ 001Iel 1 HYHKIIMOHATHHOU IPAMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIIOCOOHOCTEM
OoOydJarommxcs, HABBIKOB HX CaMOCTOSTENIBHOW  Y4eOHOW JIeITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOOUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK U B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3IJIsS1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;

croco0cTByeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
Hay4YHbIM 3HaHUSAM, K [IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTMYECKOE
oOpa3oBaHre 00yJarONIXCS.

JlaHHbIE HampaBlieHHs] B OOY4YEHUM XUMHUU OOECIEeUMBAIOTCS crenu(ukon
colepKaHusi ~ y4eOHOro  MpeIMeTa, KOTOPbIM  SBISIETCS  MEeAaroruyecku



aJanTUPOBAaHHBIM OTpakeHueM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONIMMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX [OHSITUN
OPraHUYECKON XUMHUMU.

Crpyktypa coaep:kaHusl MPOTpaMMbl MO XMMHHU C(HOPMUpPOBAHA Ha OCHOBE
CHUCTEMHOI0 moaxoaa K €€ m3ydeHuro. Colep:kaHue CKIIAIbIBAETCA W3 CHCTEMBI
MOHATUN O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBbI MOHITUN O XUMHYECKOM
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. . MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOMN CBSA3H;

— TpEeACTaBICHUU 00 DICKTPOJUTHUECCKON JTUCCOIMAIIUM BEIICCTB B
pacTBopax.

TeopeTnueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS TIOCJICIOBATEIIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIOJNHSS (YHKIIMM OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUSA M BO3MOKHOCTEM IMPAKTUYECKOIO0 MPUMEHECHUS U TOJYUYCHUS
MU3y4aeMbIX BEIIECTB.

OcBoeHHME TMPOTrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHIO
MPEJICTABIICHUS] O XUMHUYECKOW COCTABJISIOIICH HAYYHOM KapTUHBI MHUpPa B JIOTUKE
€€ CHCTEMHOM MPUPOJbI, LIEHHOCTHOTO OTHOILICHUS K HAYYHOMY 3HAHHUIO U
METOJaM II03HAHUsS B Hayke. M3ydeHuWe XMMHUH MPOUCXOAUT C IPUBJICYCHUEM
3HAHUW W3 paHee H3YYCHHBIX YYCOHBIX NpeaMeToB: «OKpyXKalomuid MHPY,
«buonorus. 5—7 knaccel» n «Pu3uka. 7 Kiaaccy.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAUT (POPMHpPOBAHHWE 3HAHUA OCHOB
XUMUYECKOW HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKON
NESITEIbHOCTA YEJIOBEKA M KAaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amadya yuyeOHOTrO IpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUITUX (PAKTOB, MOHSATHUH, 3aKOHOB U TEOPETHYCCKUX ITOJI0KCHHUM,
JOCTYIHBIX OOOOIIECHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HayKH, B
NPUOOIICHNH K HAyYHBIM METOJaM TIO3HAHWUS TPH HM3YYCHUU BEIISCTB U
XUMHUYECKUX PEaKIi, B (QOPMUPOBAHUN M PA3BUTHH TO3HABATCILHBIX YMCHHHN U
WX TPUMCHECHHH B Y4YCOHO-IIO3HABATCIBHONM H Y4eOHO-HCCIIEIOBATEIILCKON
NEATeIIbHOCTH, OCBOCHHHM TIpaBWi Oe30macHOTo oOpalieHHs ¢ BEIIeCTBAMHU B
MOBCEAHEBHOM JKHU3HH.

[Ipy M3ydyeHMM XUMHUHM Ha YPOBHE OCHOBHOT'O OOIIETro 0Opa30BaHMS BaKHOC
3HAYEHHUE MPUOOPENIN TaKHUE 1eJH, KaK:



— (opMupoBaHHE MHTEIUVIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs HAa  CHUCTEMAaTHYECKOe MPUOOIIECHHE
oOydJaromuxcs K CaMOCTOSTENbHOM MO3HABATEIBHON AESATENbHOCTH, HAYYHBIM
METO/aM MO3HaHMs, (GOPMHUPYIOUIUM MOTHBALUIO U Pa3BUTHE CIOCOOHOCTEW K
XHMWH;

— o0ecrieyeHre YCI0BUM, CTOCOOCTBYIOIIUX MPUOOPETECHUIO 00yUaAOITUMUCS
OMbITAa Pa3HOOOPA3HOM NEATETBbHOCTH, IMO3HAHWA W CAMOIO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJFOUEBBIX KOMIIETEHIIHMI), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUJOB JEATEIbHOCTH;

— ((dopmupoBanue o0miel (YHKIMOHATBHOM UM €CTeCTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHUCJIE YMEHUH OOBICHATH U OICHUBATH SIBJICHUS
OKPY’KAIOIIEro MHUpa, MCIOJIb3ysl 3HAHUS M OIBIT, MOJYYEHHBbIE MPU H3yYECHUH
XUMUHU, TPUMEHATh WX TPU pEelIeHWd MpoOJIeM B TMOBCEAHEBHOW >KU3HU U
TPYAOBOM JAEATEIBHOCTH;

— (opMupoBaHue y OOydYarOIIUXCS T'yMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSI 1IEHHOCTH XMMHUYECKUX 3HAHWU JJII BBIPAOOTKH DKOJIOTHYCCKH
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW JACSATENBHOCTH B UEIIX
COXPAaHEHUS CBOETO 3/I0POBbsI M OKPYKAIOIIEH MPUPOTHOMN CPEJIbI;

— pa3BUTHE MOTUBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO H
CaMOBOCTIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOoQuUis ¥ HaNpaBIECHHOCTH JalbHEHIIEro
oOy4eHUsl.

OOmiee YuCIO dYacoB, OTBEAEHHBIX MJisi H3YYEHHS XMMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHus, cocTaBiseT 136 yacoB: B 8 kiracce — 68 gacos (2
yaca B HeJelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMUYECKHE MOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mo3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3aeneHust cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKUE BJIeMEHThl. CHMBOJBI XHUMHUYECKHX
aneMeHTOB. [IpocThie U ClIoXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0JisI XUMAUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BeniectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHMUI.

®uU3NYECKUE U XMMUYECKUE ABJICHUS. XUMHUYECKasl peakuus U €€ MpU3HaKHU.
3aKOH COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Kmaccudukarms
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKCHHS, 3aMEIICHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0i#, mpaBuwiaMu paboThl B JabopaTopuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJO0BAaHUEM, U3YyUYEHUE U OMUCAHUE
¢uznueckux CBOMCTB 00pa3llOB HEOPTraHWYECKHWX BEIIECTB, HaOIO/IeHHE
¢usnueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKeE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUUYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOW) SIBJICHHM, HaOJIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peaklUuil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHUE THAPOKCHIA
menu (1) mpu HarpeBanum, B3auMoaelcTBHE Kese3a ¢ pactBopom coau meau (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (PUIbTpoBaHUE,
BbIIApUBAHUE, AUCTHWUIAIMUS, XpoMaTorpadus, MpoBEACHNE OYNCTKUA MMOBAPEHHOM
COJIM, HAOIIOJEHHE W  ONHCAHUE  PEe3yJIbTATOB  MPOBEICHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMUS MAacChl, CO3JaHHE MOJEIIE MOJIEKYJI
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYeCKMX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpPOCTOe
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue kucinopona. CrocoObl
MOJIYYEHUs KHUCIOpoJa B Ja0Opatopuu H NOpOMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupoje. O30H — autoTponHas MOAUGUKAIIHS KACIOPOIa.

TemnoBoil 3PGheKT XUMUYECKOW peakiuu, TEPMOXMMHUYECKHUE YpaBHEHMUS,
9K30- W DSHJOTEPMHUYECKHE pEaKUWH. TOIUIMBO: yrojib M METAaH. 3arpsi3HEHHE
BO3/1yXa, yCUIIEHHE NapHUKOBOTO 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOsI.



Bopopon — »anemeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (GulMUeckue MW XUMUYECKUE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

Momnsipabiii 00bEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

duznueckue CcBoMCTBAa BOAbL. Boma Kkak pactBoputenb. PacTBOpBHI.
HacebllieHHblE M HEHACHIIIEHHBIE PAcTBOPHL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Boabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coeauuenuil. Oxcuabl. Knaccuduxanus
OKCUJOB:  coyieoOpa3yronie  (OCHOBHbIE,  KHUCJIOTHbIE, aM(OTEepHbIE) U
HecosieoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue M XUMHUYECKHE
cBoicTBa OKCU0B. [loyueHune okcuaos.

OcHoBanus. Knaccudukanuss oCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHui. PU3MUYECKME W XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydenrne oCHOBaHUI.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucinor. dusudeckue u
XUMHUYECKHE CBOMCTBa KuUCIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckne U XMMUYECKHUE CBOMCTBA COJICH.
[Tomyuenue coen.

['eHeTnueckas CBsI3b MEXKY KJIIACCAMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuit IKCnepumenm:

KA4EeCTBEHHOE OIPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AYXE, IOJIYUYCHHUE,
coOupaHue, pacro3HaBaHWE U H3YyUYECHHUE CBOMCTB KHUCIOpOAa, HAONIOJCHHE
B3aMMOJICMCTBUSL BELIECTB C KUCIOPOAOM U YCIIOBUS BO3HUKHOBEHHUS U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJICHHE C o00pa3laMud OKCHUIOB H
OMKMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOWMCTB BOJOpoaa (ropeHue), B3auMojaeictsue Bomopoga ¢ okcumaom mead (I1)
(BO3MOKHO HCIOJIb30BaHUE BUACOMATEPHUAJIOB), HAOIIOACHHE OOPA3I[OB BEIICCTB
KOJMYEeCTBOM | MOJIb, HCCIEAOBAHHE OCOOCHHOCTEW PACTBOPECHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TNPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAacCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJLUIAMU
(HatprieM ©  KaibleM) (BO3MOXKHO  HCIOJb30BaHUE  BUIECOMATEPHUAJIOB),
UCCJIeIOBaHNE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HaOJFOICHNE M3MEHEHHUsI OKPACKH WHIUKATOPOB B PacTBOpPaxX KUCIOT U MICIOYEH,
u3yueHue B3aumojieicTBusa okcuaa meau (llI) ¢ pacTBopoM cepHON KHCIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUM{ HEUTpalIu3aluu, IOJy4YeHUE HEPACTBOPHUMBIX
OCHOBaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJIM, PELICHUE
JKCIIEpUMEHTAJIBHBIX 3a/ad 1o TeMe «BaxHedmue KIacChl HEOPraHMYECKHUX
COCMHEHUI.



HHepuoanuecknin 3axkon u Ilepuoamyeckas cucreMa XHUMHYECKHX
aemenToB JI. HU. MenpeneeBa. Crpoenne aTomMoB. XMMHUYECKasi CBf3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIacCU(UKAIUM XUMUYECKUX HyieMeHTOB. lloHsTtue o
IPYIINax CXOJHBIX DJEMEHTOB (IEJOYHBbIE U MIECJTOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIe 00pa3yoT aM(pOTEpHbIE OKCUIbI
Y TUJIPOKCUJBI.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX DIIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAs  (QOpMBI
[Tepuonnueckoit cucrtembl xumuueckux 3mneMeHToB . 1. Menneneesa. Ilepuoabl
U rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpAa, HOMEPOB INEpuoja H
TPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX saep. M3otonbl. Dnekrponsl. CTpoeHue
AJIEKTPOHHBIX  O0O0JIOYEK aTOMOB TEepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapaKTepUCTUKA XWMHUYECKOTO
BJIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHUSI pajuyca aTOMOB XUMHUUYECKUX JJIEMEHTOB,
METAUTUYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYINaM U MEPUOIaM.

3nauenue I[lepuoanueckoro 3akoHa u [lepruoanueckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
CpaKJIaHUH.

Xumudeckas cBsi3b. KoBaneHTHast (MOJisipHAss W HETMOJSpHAasi) CBS3b.
DIIEKTPOOTPHUIIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusa.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIUU.
[Iporieccrl OKUCIEHUST U BOCCTAaHOBJICHUSA. OKUCIUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHrne oO0paslloB BEIISCTB METALIOB M HEMETaUIOB, B3aMMOJICHCTBHE
TUJIPOKCHIA IIMHKA C PACTBOPAMHU KHUCJIOT W IIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUU
(ropeHue, peakiuy pa3ioKeHus, COSTUHEHUS).

Mexcnpeomemmunie ceasu

Peanuzamus MeXnpeaMETHBIX CBsI3€H MPH M3YYEHUM XUMHUU B 8 Kiacce
OCYILIECTBIIICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATHM, TaK W TOHSITUN, SBJISIOIIAXCS CUCTEMHBIMU ST OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O [UKJIA.

OO0mue ecTeCTBEHHO-HAYUYHBIC TIOHATHS: HAyIHBIM (PakT, THIOTE3a, TCOpHS,
3aKOH, aHaJlu3, CHHTE3, KilacCU(MHKAIMA, TECPUOJUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJAECINPOBAHUE, U3MEPEHHUE, MO/JICITb, SIBJICHHUE.

dus3nka: MaTepusi, aToOM, OJCKTPOH, MPOTOH, HEUTPOH, HWOH, HYKJIHWI,
W30TOIIbI, PAANOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUYECKUN 3apsijl, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSHHE BEIIECTBA, ra3, (U3MYECKHUE BEIWYHHBI, ¢IHHHUIIBI
U3MEPEHHUS, KOCMOC, TIJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus: dorocunTes, apixanue, onocdepa.



I'eorpadus: armocdepa, rugpocdepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HbIE UCKOTIAeMbI€, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKuus

ITepnonnueckuil 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB [I.
N. MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOWCTB
XUMHUYECKHX DJIEMEHTOB TIE€PBBIX TPEX TNEPUOAOB, Kaaus, KaJIblUsi MU UX
COCIMHEHUM B COOTBETCTBHMU C IIOJIOKEHUEM JJIEMEHTOB B lleproamueckoi
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BUIIBI XUMHYECKOW CBA3U. THIBI KPUCTAIIMYECKUX
PEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIA KPUCTAIJIMUECKON PELIETKU U
BUJIa XUMUYECKOH CBS3H.

Knaccuduxainys u HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMHYECKUE
CBOWCTBAa BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjaccaM HEOPraHWYECKUX
COEJIMHEHUM, FTEHETUYECKAasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccuduxaiys XuMUYeCKUX peakiuil 1o pa3InyHbIM MpU3HAKaM (TI0 YUCITY
U COCTaBY YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TEIUIOBOMY 3 (deKTy, o
U3MEHEHHUIO CTETICHEH OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 10 0OpaTUMOCTH, TIO
YYacTHIO KaTaiau3aropa). K30- U SHIOTEPMHUUYECKHUE PEAKIIUH, TEPMOXUMUUECKUE
YPaBHEHUS.

[lonsitTue o ckopoctu xumuueckoil peakuuu. [loHsTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHEe O TOMOTeHHBIX U T€TePOTEeHHBIX
peakuusx. llonstue o karamuse. [IoHsTHe 0 XuMHUecKOM paBHOBecuU. DAKTOPHI,
BIMAIOIIAE HA CKOPOCTh XMMHYECKOM pEAKUMH U IOJIO)KEHUE XUMHUYECKOIO
pPaBHOBECHSL.

OKHUCITUTETPHO-BOCCTAHOBUTEIBHBIE  PEaKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHOU peaKLuu. CocraBiienue YPaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX  PEAKUMA €  HCHOJIb30BAHUEM  METOJa
AJICKTPOHHOTO OajaHca.

Teopust HNEKTPOIUTHUECKON AUCCONUALNH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMALMU BELIECTB C PAa3JIMYHBIMH BHUIAMU
XUMHYeCcKor cBsi3u. CteneHs aucconuanuu. CHUIbHBIE U CIa0bIe SJIEKTPOIIUTHI.

Peakiun noHHOTrO 0OMEHa. Y CIOBHS MPOTEKAHUS PeaKIMil HOHHOTO 0OMEHa,
MOJIHBIE M COKpall€éHHble HWOHHBbIE YypaBHEHHs peakuuil. CBoOWCTBa KHCIIOT,
OCHOBaHMH W CcOJied B CBETE€ TMPEJCTABICHUN 00 3IEKTPOIUTUUYECKOM
nucconnanuu. KayecTBeHHbBIE peakiiui Ha HOHBI. [IoHSATHE O TMAPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMETauioB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xopuia HaTpusi), UCCIIEIOBAHHE 3aBUCUMOCTH CKOPOCTHM XUMHUYECKOW peaKiuu
OT BO3JEHUCTBUS PA3NUYHBIX (PAKTOPOB, HUCCIEAOBAHUE DJIECKTPONPOBOJIHOCTH
pacTBOpPOB BEHIECTB, IMpolecca IUCCOLMALMU KUCIOT, MIEIOYEed U  COJIeH



(BO3MOKHO  KCHOJIb30BAaHME BHJIEO MaTe€pUalioB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUsT  peakuuil  HMOHHOro  OoOMeHa
(oOpazoBaHue ocajka, BbIJCICHHE Ta3a, oO0pa3oBaHHE BOJAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  peakIui
(ropeHue, peakiuu pasloKeHUs, COSTUHEHUS ), PaCclO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOINBIO KAaYeCTBEHHBIX pEaklMii Ha HOHBI, pElICHUE
AKCTIIEPUMEHTAIBHBIX 3a]1a4.

HemeTaibl 4 MX coeTMHEHUS

OO6masi xapakTepucTHKa rajgoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3auMOJEHCTBUE C MeTaylaMH, HEMeTalaMy, IIeJIo4aMH). XJIOPOBOJIOPO.
ConsiHasi KMCIIOTa, XMMHUYECKUE CBOWMCTBA, MOJydeHHe, nmpuMmeHeHue. [leficTBue
XJIOpa ¥ XJIOPOBOJOPOJA HAa OpraHu3M uesjoBeka. Baxueiiine XJIOpuUIbl U UX
HAXOXJICHHE B TIPUPO/IC.

O6mas xapakrepuctuka sneMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIe CTereHu okuciieHus. CTtpoeHue U (PU3MYECKHUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U CePhbl. AJUIOTPONHBIE MOIU(DUKAIIMKY KUCIOpOa
U cepbl. XUMUYECKHEe CBOMCTBa cepbl. CepoBOOPO, CTPOCHHE, (pu3nueckue u
XUMHU4Yeckre cBorcTBa. OKCHIBI Cephl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnast kuclioTa, (QuU3NYECKHMe M XUMHUYECKHME CBOMCTBa (oOmume Kak
NpelCTaBUTENsl Kiacca KHUCIOT U crenuduueckue). XUMUYECKHE peaKInH,
JeXalue B OCHOBE IMPOMBIIUIEHHOTO CHoco0a TMOJyYeHHs] CEepHOM KHUCIIOTHI.
[Tpumenenue cepHoit kucnoTsl. Cosii CEpHOM KUCIOTHI, KAaUeCTBEHHAs! pEaKilys Ha
cynbdar-uoH. HaxoxxaeHnue cepbl U €€ COCAMHEHHM B mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COCNMHEHUSMH Ccepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CITIOCOOBI €r0 PEIOTBPAILICHHUS .

OO6miast xapaktepuctuka s1eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTETIEHU OKUCIEHUSA. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dusznueckre U XuMU4Yeckue cBoiicTBa. KpyroBopoT azoTa B mpupojae. AMMHAK, €ro
dusznueckre U XMMHUYECKUE CBOMCTBA, MOdyYeHne u npumMeHeHue. Coiam aMMOHUS,
X pU3NUECKHe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasg KHCIOTa, €€ TojydeHue, (PU3NUecKre U XUMHUYECKHE
cBoiicTBa (0OIIME Kak TMPEACTAaBUTENs Kiacca KUCIOT W CHerupuyecKue).
Hcnonp3oBaHne HUTPATOB H COJIEH aMMOHHUSI B KadeCTBE MHUHEPAIbHBIX
ynoopennii. XMMUYECKOE 3arpsi3sHEHUE OKPYKAOIIEH Cpeibl COeTMHCHUSIMHU a30Ta
(KUCIOTHBIE MTOXKIM, 3arpsA3HEHHE BO3ayXa, MOYBBI W BomoéMoB). docdop,
aioTponHeie Moaudukammu (Gochopa, GU3NIECKHE W XUMUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, GU3HIECKUe U XUMUUSCKHUE CBONCTBA,
nonyuernne. Mcmonp3zoBanue hochaTtoB B KauecTBe MUHEPATBHBIX YAOOPESHHUIA.

O6mrast xapaktepuctuka smeMeHToB IV A-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHBIE  CTCIICHH  OKHUCJICHUS.  YTJIEpoj,  aJUIOTPOITHBIC
MOAU(UKAIINKA, PACTIPOCTPAHCHUE B TpHUpoAe, (PHU3NYECKHe U XUMHYCCKHE



cBoicTBa. Ancopouusi. Kpyrosopot yriepoaa B mpupojge. Okcunbl yriepoaa, ux
dbu3nyeckue W XMMHUYECKUE CBOWCTBA, [EWCTBUE HA KUBBIE OPraHU3MBI,
MOJIy4YeHHE U MPUMEHEHUE. DKOJOTMYECKHUE MPOOIEMBbl, CBSI3aHHBIE C OKCHIAOM
yraepoaa (IV), runore3a riao0anbHOr0 TMOTEIUVICHUS KIUMaTa, MNapHUKOBBIN
s dekt. YronpHas KUCIOTa U €€ COoNM, UX (PU3NUEeCKUe U XMMHUUYECKUE CBOMCTRBA,
nojlyueHue W npuMmeHenue. KaudecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COCAMHEHUSIX
yriaepoza (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TAHOJ, TIIMUIEPHH, YKCYCHasl KUCIIO0TA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOJIHBIA Ta3, HePTh),
OPOAYKThl UX MepepaboTKu (O€H3HMH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTue 0 OMONOTMYECKH BaXKHBIX BELIECTBAX: KUpax, Oeskax, yrieBojgax — U ux
poiM B KM3HM 4eloBeKa. MarepuanbHO€ €IMHCTBO OPraHMYeCKHX U
HEOpPraHMYEeCKUX COCAMHEHUH.

KpemHunii, ero ¢usnueckue ©u XUMHYECKHE CBOMWCTBA, IMOJYYCHHE U
npuMmeHenne. CoenuHeHUs KpeMHHs B mnpupoje. OOmme mnpeacTtaBieHus o006
okcuzae kpemuus (IV) u xpemuueBoit kucnore. CUIMKAThl, UX UCIOJIb30BAHKUE B
OBITY, B MPOMBIIIUICHHOCTH. BaxkHeime crpoutenbHble MaTepHUalibl: KepaMuKa,
CTEKJIO, 1IeMeHT, 0eToH, xkeyie300eToH. [Ipobiembl 6€30MacHOro MCHOIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCETHEBHOM KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydyeHre 00pa3lloB HEOPTraHWYECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI,
IIPOBE/IEHNE KaUYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOIIO/IeHUE MTPU3HAKOB
UX TPOTEKaHUs, OMBITHI, OTpaxaromue (U3NYecKue W XUMHUYECKHE CBOWCTBA
rajoreHoB M UX COEAMHEHUH (BO3MOYKHO HMCIOJIb30BAHHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME C O0Opa3lamMu XJOpHUIOB (TaJOT€HUIO0B), O3HAKOMIIGHHE C
oOpaslaMu ceppl W €€  COEOUHEHUSMH  (BO3MOXXHO  HCIOJIb30BaHHE
BUJICOMATEepUaJIoB), HaOOIEHHE MpoIlecca OOYTIIMBaHUS caxapa IO JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOThbI, M3YYCHUE XHUMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, MPOBEACHUE KaUeCTBEHHON peakiluu Ha Cyibdar-
MOH W HaOoJIeHWe TpHu3HakKa e€ MPOTEeKaHWs, O3HAKOMJICHHE C (pu3ndecKuMu
cBoOWicTBaMU a30Ta, (ochopa U HX COeOUHEHHH (BO3MOXKHO HCIIOJIB30BAHUE
BUJIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX YAOOPEHH, MOIydeHHE,
coOupaHue, pacro3HaBaHWE W M3YYCHHE CBOWCTB aMMMaKka, IPOBEICHUE
KaueCTBEHHBIX PEaklMil Ha MOH aMMOHHS U PochaT-uOH U HU3yUYEHHE NMPU3HAKOB
WX MPOTEKAHUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3Yy4YECHHE MoeIen
KPUCTAUNIMYECKNX PEmETOK anmasza, rpadwura, ¢yiepeHa, O3HAKOMIIEHHE C
MPOLIECCOM  aJCcOpPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOras3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3YyYEHHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAUEeCTBEHHBIX PEaKIuil Ha KapOOHAT U
CUJIMKAT-UOHbBl W HW3y4Y€HHE MPU3HAKOB HUX NPOTEKAHHUS, O3HAKOMIICHHE C



NPOAYKIMEN CHJIUKATHOW MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3aJa4 no TeMe «BaxkHeHne HeMeTallJIbl ¥ UX COCMHCHUS.

MeTaajabl 1 MX COeAMHEHUS

OO6mras xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnojoxeHusas B llepuoamueckon cucreme xumudeckux osneMeHtoB J[. H.
MengeneeBa u ctpoeHusi aTomoB. CTpoeHue MeTtaiioB. Mertajuinueckasi CBsA3b U
METAJUIMYECKAs] ~ KPUCTAUIMYECKAass  pEIETKa.  OJJNEKTPOXUMHUYECKHA  PSf
HanpspkeHuil metaoB. dusnyeckue 1 XMMUYECKUE CBOMCTBA MeTauioB. O0mue
crocoObl ToyueHuss MeTawioB. [loHATHE O KOppO3UM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrjaBbl (CTajdb, YYT'yH, IIOPATIOMUHHM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U MPOMBIITIIICHHOCTH.

[Ilenounble MeTauibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUUYECKUX
anementoB JI. M. MenzaeneeBa, CTpOeHHME MX aTOMOB, HaXOXJICHUE B MPUPOJIE.
dusnyeckue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kamus). OKCUabl U
TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue I1IEeOYHBIX METAUIOB U HUX
COEeIMHEHUH.

[IlemouHO3eMEIbHBIE METaJbl MarHuii W KaJbLIMM: IIOJIOKEHUE B
[Tepuoguueckoit cucremMe xumuueckux 3ieMeHToB /. . MenneneeBa, crpoeHue
UX aTOMOB, HAaXOXJIeHUE B Ipupojie. Pu3nyeckue U XUMUYECKHUE CBOMCTBA MAarHUs
U Kaiplimsa. BakHeimme coeauHeHUs Kaimblius (OKCHJ, THAPOKCHI, COJIN).
JKECTKOCTB BOABI M CIOCOOBI €€ yCTpaHCHUS.

AnOMUHMH: ToJI0o)KeHUE B [lepuoauyueckoii cucTeMe XUMUYECKHX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTOMa, HAXOXJIE€HUE B mpuponae. Pu3zndeckue u
XUMUYECKHE CBOMCTBA alfOMUHMS. AMDOTEpHBIE CBOWCTBA OKCHJIA U THUAPOKCHUIA
AITFIOMHHHS.

Keneso: monoxenue B [lepuoguueckon cucTeMe XMMHUYECKUX 3JIEMEHTOB /I,
N. MenpaeneeBa, cTtpoeHHe aroma, HaxoxJaeHue B mnpupoae. Duszmyeckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHabl, TuApOoKCuabl U conu xenesa (1) u xxenesa
(1), ux coctaB, CBOWCTBA U MOJIYUYCHHE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE ¢ oOpa3llaMd METANIOB M CIUIABOB, WX (DHU3NYSCKUMU
CBOWMCTBaMH, H3yUY€HHE PE3yJIbTaTOB KOPPO3WU  METaIoB  (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
KaJbllis M HaTpusi C BOJOH (BO3MOKHO MCIIOJIB30BAaHUE BUJICOMATEPHAJIOB),
HCCJIEIOBAaHUE CBOMCTB MKECTKOW BOJbBI, MPOIIECCA TOPEHUS XKeje3a B KUCIOPOAE
(BO3BMOXHO  MCIOJIb30BAHME  BHUJECOMATEPHATIOB), MPU3HAKOB  MPOTECKAHUS
KaYECTBCHHBIX PEAKIMH HA MOHBI: MAarHus, KaJIblHs, aJIOMHHUS, IIUHKA, JKEJe3a
(1) u xemne3a (1), mequ (I1), HabGIrOCHUE W OMTUCAHKE MTPOIECCOB OKPAITNBAHUS
MJaMeHH MOHAMM HaTpus, Kajausid W Kajablusd (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIICIOBaHHE aM(DOTEPHBIX CBONCTB THJIPOKCH]IA ATFOMUHHS
Y TUAPOKCHUA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHeunue
METAaJJIbl U UX COCAUHCHUS.

XUMHA U OKPYXKAKOIIAA Cpeaa



BemecrBa u Marepuassl B IIOBCEIHEBHOW JXM3HM 4elloBeka. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B OwbTy. [lepBas momouns mnpu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XVMMHUYECKOEe 3arpsi3HEHHE OKpYKAIOIIeH cpenpl (MpeaesibHas 10IMyCTUMAast
KOHIIeHTpaius Bemects, nanee — [1/IK). Pons xumuu B pemieHu# 3K0JIOTrMYECKUX
npooem.

Xumuueckuit IKCnepumenm:

U3y4yeHHe o0pa3loB MaTepHalioB (CTEKIIO, CIUIaBbl METAJUIOB, MOJIUMEpPHbBIE
MaTepHabl).

Mescnpeomemmuoie céasu

Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHUMUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 MCIOJb30BaHME Kak OOIIMX €eCTeCTBEHHO-HAayYHBIX
MOHATHM, TaK YU MOHSATUMN, SIBJIAIOLIIUXCS CUCTEMHBIMU ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHS: HAay4YHBIM (pakT, TUmores3a, 3aKoH,
TEOpHUs, aHajiu3, CHHTE3, KiIacCUPUKaIUsi, MEepPUOJUYHOCTb, HaOIIOACHHE,
DKCHEPUMEHT, MOJIEIMPOBAHUE, HW3MEPEHUE, MOJIEJb, SBICHHUE, NAaPHUKOBBIN
3¢ PeKT, TeXHOIOTHUSI, MaTEPUAIIbI.

®usuka: MaTepus, aTroM, OJJIEKTPOH, NHPOTOH, HEUTPOH, HOH, HYKJIHU]I,
U30TONBI, PaJUOAKTUBHOCTb, MOJEKYJA, O3JEKTPUYECKUN 3apsl, MNPOBOIJHUKH,
NOJYIIPOBOAHUKU, JTUANEKTPUKH, (OTODIEMEHT, BEIIECTBO, TeNo, O0BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CriaBbl, (U3MUYECKHE BEIWYUHBI, €AUHUIIBI U3MEPEHUS, KOCMHYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/bI, CONHIIE.

buonorusi: ¢otocunres, apixaHue, Ouocdepa, 3KOcHUCTEMa, MUHEPAIbHBIC
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MTUTATEIbHbIC BEIIECTRA.

I'eorpadmsa: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIC IOPOIHI,
M0JIE3HBIE UCKOIAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEIILHOM JIEATEIbBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUNUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUA M CHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHMs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYalOLIXCS.

JInuHOCTHBIE ~ pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAIMA U
paciIMpeHre onbiTa JesTeIbHOCTA Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHUS .

[IEHHOCTHOT'O OTHOIIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HAacCJIeJuI0, TMOHMMaHUs 3HAYCHUS] XMUMHUYECKOW HAYyKH B KU3HH
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW MHpOpMaIMeil o
NEPEOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBRA;

2) rpaKIaHCKOT0 BOCTIMTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUYECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOW COBMECTHOHM MAESITeNbHOCTH MpH
BBIMIOJTHEHUU yY€OHBIX, I103HABATENIbHBIX 3aJ]]a4, BBIMOJIHEHUN XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JeATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHUH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS

MHUPOBO33PEHUYECKHE TMPEACTABICHHUS O BEIIECTBE U XUMHUUYECKOW peaKkiluw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAYKW U COCTABIISIIOLIHE
OCHOBY JIJII TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI TPUPOJIbI, B3aUMOCBA3AX YEJIOBEKA C
MNPUPOTHOMN CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Jisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHHM,
MO3HABATEIFHON, WH()OPMAIMOHHOW W YHUTATEIbCKOW KYJNbTYPHI, B TOM YHUCIIE
HAaBBIKOB CaMOCTOSATEIBHON paboThl ¢ YYEeOHBIMH TEKCTaMH, CIIPABOYHOM
JIUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CPEACTBAMH HH(POPMAILIMOHHBIX
TEXHOJIOTHU;

UHTEpeC K OOYy4YeHHI0 M TO3HAHMIO, JIO003HATENILHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa3OBaHUIO, IMPOEKTHOM U  HUCCIEAOBATEIBCKOM



JESTENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPAaBICHHOCTH W YPOBHS OOydYEHUS B
JaJIbHCUIIIEM;

4) popMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHHWE TIICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHE IOCJICACTBUU U
HETMPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOJIICHHSI aTKOTOJIsI, HAPKOTHKOB, KYPEHUS),
HEOOXOJUMOCTU COOJIIOZICHUS TMpaBWi O€30MacHOCTH MpU  OOpaIIEeHUH C
XUMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOTr0 BOCIIUTAHUS:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO npodeccuit u Tpyaa pa3indyHOro poja,
yBOXCHUEC K TPYAYy W PE3ysIibTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHUS TPEIAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIVNBUAYATLHON TPACKTOPHH MPOJIOJDKCHHS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
YCIICITHON MPOeCCHOHAIBHON ICSITEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMCHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPO(ECCHOHATBLHOM Cpeie;

6) IK0JI0rH4eCcKOro BOCIUTAHHUS:

JKOJIOTUYECKH 11eJ1IeCO00pa3HOe OTHOIICHHE K TMPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUS, IOHUMAaHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3/J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBWJI 0€301MIaCHOTO MOBEACHUS TPHU padoTe ¢ BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YTPOKAOIIUX 3IOPOBBIO U JKU3HU JIIO/IEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIydaeMble MPU U3YYCHUH XUMUH, IS
pEIIeHHs 3a/1a4, CBSI3aHHBIX C OKPY>KAIOIIeH MPUPOIHON CpenoH, IS TOBBIIICHHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M IMyTeH UX pEelIeHUs MOCPEACTBOM METOJO0B XHMHH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHHUSI PyKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOU U COLIMAJIbHOM MPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATHBI

B cocraBe wmeranpeaMETHBIX PE3YJbTATOB BBIACISIOT 3HAYUMBIC JIJIA
dbopMupoBaHUS MHUPOBO33PCHHS OOINCHAYYHBIC TIOHATHSA (3aKOH, TEOpHs,
MIPUHIIAII, TUTIOTE3a, (aKT, CUCTEMa, MPOIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIe
HCIIOIB3YIOTCS B €CTECTBCHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M I03BOJISIOT Ha
OCHOBE 3HAHWH W3 ITHX NMPEAMETOB (POPMHPOBATH MPEICTABICHUE O IEIOCTHOM
Hay4yHOW KapTHHE MHUpa, M YHUBEpPCAIbHbIC yUeOHbIC NCHCTBUS (ITO3HABATEIbHbIC,
KOMMYHHUKAaTHBHBIC, PETYJISITUBHBIC), KOTOpPBIE 00ECIeYMBAIOT (OPMHPOBAHUE
TOTOBHOCTU K CaMOCTOATEIILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EeOHOMU
JICITEIbHOCTH.

ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIEC YYeOHbIE 1eMCTBUS

ba3oBbie JJornuyeckue aeicTBUA:



YMEHHS HCIIOIh30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHHUH
3HAHHWIA: PACKPBIBATH CMBIC XUMUUYECKHUX TMOHSATHH (BBIACIATh UX XapaKTepPHEIC
MPU3HAKK, YCTAHABIMBATH B3aWUMOCBSI3b C JIPYTUMHU TOHATHUSIMH), MCIOJIB30BaTh
MOHATHS JIJI1 OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBJICHUH, BHIOUPATh OCHOBAHUS H
KPUTEPHUH IS KIACCU(PUKAIMA XMUMHYCCKUX BEIISCTB M XUMHUYECKHX PEaKITUi,
YCTaHABJIMBATh TMPUYMHHO-CJICJACTBCHHBIC CBS3M MEXKAY OOBEKTAaMU H3y4YEHUS,
CTPOUTH JIOTUYECKHUE PACCYKICHHS (MHIYKTHBHBIC, JICTYKTUBHBIC, 110 aHAJIOTHH),
JIeNaTh BBIBOJBI U 3aKITFOUCHHS;

yMECHHE TMPUMEHATH B TIPOIeCCe TO3HAHUS TOHATHS (NPEIAMETHBIE W
METaInpeIMETHBIC), CHMBOJIMUECKHE (3HAKOBBIC) MOJICIIH, UCTIOJIb3YEMbIE B XHMHUH,
peoOpPa30BBIBAThH IIMPOKO MPUMEHSIEMbIC B XMMHUHU MOJICIBHBIC MPEICTABICHUS —
XAMHYECKUH 3HAaK (CHMBOJI DJIEMCHTA), XUMHUYeCKas (opmyia W ypaBHCHHE
XUMHYECKOW PEaKIMu — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3a7a4, ¢ YIETOM
OTUX MOJICTBHBIX MPEJCTABICHUN BBISABIATh U XapaKTEPU30BaTh CYIICCTBCHHBIC
NPHU3HAKHA U3YYaeMbIX O0OBCKTOB — XMMHUYECKHUX BEIIESCTB U XUMHUYCCKHUX PEAKITHH,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, IPHUYUHHO-CJICICTBCHHBIC CBSI3H U
NPOTUBOPEUHS B M3y94aeMbIX MPOIECCaX U SBICHUSIX.

BazoBble HcciienoBaTeIbCKHeE TeHCTBHSA

YMCHHE HCIIOJIb30BaTh ITOCTABJICHHBIC BOIPOCHI B KayeCTBE HMHCTPYMECHTA
NO3HAHUSA, a TaKXKe B KadyeCTBE OCHOBBI i (DOPMHUPOBAHUS THUIIOTE3bI TI0
MPOBEPKE MPaBUITLHOCTH BBICKA3bIBACMBIX CY)KICHUH;

NproOpETeHHE OMbITa IO IUIAHHPOBAHWIO, OPTaHU3aIMUd W TPOBEIACHUIO
YUYEHUYECKHX OKCIIEPUMEHTOB, YMEHHE HaONromaTh 3a XOJOM IIpollecca,
CaMOCTOSITETTFHO TIPOTHO3UPOBATH €0 Pe3yabTaT, GOpMYyIUPOBATh 00OOIICHUS U
BBIBOIBI TI0 pe3y/IbTaTaM MPOBEAEHHOTO OIBITA, HCCIEAOBAHUS, COCTABIATH OTYET
0 MpojieaHHoM pabdore.

Pab6ora ¢ undgopmanmei:

yMEHHE BBIOWpATh, aAHAIM3HPOBATH W HWHTEPIPETHPOBATH WHEOOPMAIIHIO
pa3IMYHBIX BUAOB U (POPM MpeACTaBICHUS, TOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIIpHAs ~ JIUTepaTypa XAMHUYECKOTO COJEP)KaHWs, CIPABOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKHU OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO MHPOPMAIIHIO;

yMEHHE TPUMEHSTh PA3IMYHBIE METOJBI M 3alpoChl MPHU MOUCKE U 0TOOpE
uHOpPMAIIMM W COOTBETCTBYIONIUX JAHHBIX, HEOOXOMMMBIX ISl BBHITIOJHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7]a4 OMPEeAEHHOTO TUTIA, TPUOOPETEHNUE OTbITA B
00JacTH  WCTONB30BaHMS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHNE KYJIbTYpOil aKTUBHOT'O MCIIOJIB30BAHMSI PA3IMYHBIX IIOUCKOBBIX CHUCTEM,
CaMOCTOSTEIILHO BBHIOMPATh ONTUMANBHYIO (hOopMy TIpeacTaBiieHus nH)OpMAIUu
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll  HECJIOKHBIMH CXEMaMH, JharpaMMaMu,
apyruMu popMamu rpaduKu U UX KOMOMHAIUSMU;

yMEHHE WCIOJIb30BaTh M AaHAIM3UPOBATh B TpoIecce Yy4eOHOU W
MCCIIeIOBATEIBLCKON ACATEIHPHOCTH WH(DOPMAIIUIO O BIMSHUU TPOMBIILICHHOCTH,



CEJIbCKOT0 XO034MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYKAIOIIEW MPUPOIHOU
CpEenBl.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIC JeliCTBUA:

yMEHHUS 3aJlaBaTh BONpOCHl (B XoAe Auaiora U (Wiu) AUCKYCCHM) MO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKEHUS
OTHOCHUTEJIBHO BBITIOJIHEHMSI MPEIOAKEHHOM 3a1a4H;

YMEHHUS  MPEACTaBIsATh  MOJIYYEHHbIE  pe3yibTaTbl  MO3HABATEIbHOM
NESATENbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTaxX; JeNaTh MPE3eHTALNIO
pPE3yJIbTATOB BBIMOJHEHUS XMMHUYECKOr0 IKCIEepUMeHTa (1abopaTopHOro OIbITa,
1a60paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

YMEHHUSI y4yeOHOro COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABAaTEIbHOM M HCCNEAOBATENIbCKOM  JESITENIbHOCTH  NpU  PEIICHUH
BO3HUKAIOUIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HMHTEPECOB U COIJIACOBAHMUS
no3uui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBbIE HITYPMbI», KOOPIWHALIUS
COBMECTHBIX JICMCTBHI, ONpeneleHue KpPUTEpPUEB 1O OIEHKE KauecTBa
BBIMIOJTHEHHOM paboThI U ApyTHE).

PerynsiTuBHBbIe yHHBepcaibHbIe YUeOHbIe AeilicTBUS:

YMEHHE CaMOCTOSATEIbHO OIpPEACNITh LU JEATeIbHOCTH, IJIAHUPOBATH,
OCYHIECTBIISITh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTENbHOCTD, BEIOMpATh Hanbosiee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS YIEOHBIX U
[IO3HABATEIBHBIX 3a/ad, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
IPEIJIOKEHHBI QJITOPUTM JEHUCTBUN IIPU BBINOJIHEHWM 33JaHUN C  y4ETOM
HOJYy4YEHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEAKIMIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOI'O pE3yJibTaTa 3asBICHHON LEIH, YMEHUE
UCII0JIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEJIaracMble B YCIOBHH 3aJaHUA.

HPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
COJICp)KaHMsI, YCTAaHOBJICHHOTO JaHHOW (enepanbHOl pabodeil mporpamMMon,
BBIJICIISIIOT: OCBOCHHBIE OOYYAIOUIMMUCS HAay4YHBIE 3HAHUSA, YMEHHUS M CIOCOOBI
NEHUCTBHM, crenupuyeckue Il NpeIMeTHOW obnacth «XuUMHS», BHUIBI
NEATENBHOCTA [0 MOJYYEHHIO HOBOTO  3HAHWS, €ro HWHTEPIpPETaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIUX.

K xonmy o6yuenus B 8 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHU: aTOM, MOJIEKYJIA,
XUMHYECKHM 3IJIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh
(omHOpPOHAS U HEOJHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHASA aTOMHASI U
MOJIEKYJIIpHAsi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBasi IOJIsI XUMHYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, 3JICKTPOOTPUUATEIBHOCTh, CTETEHb
OKHUCJICHHUS, XMMHYECKasl peakuus, Kiaccuukanus peakiui: peakiuu
COCIMHECHUS, PEAaKLUU PA3JIOKECHUS, pEaKUUH 3aMELICHUS, PEaKUUH



0o0OMEHa, HK30- U SHJOTEPMUUYECKHUE PEaKLIMH, TEIUIOBOM 3P(EKT peakluu,
SIpO aToMa, JJCKTPOHHBIM CJIOM aToma, aTOMHasi OpOUTa b, PagUycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEMOJSAPHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, UOH, KaTHOH, aHHOH, PACTBOP, MACCOBasl JOJISI BEIIECTBA
(MpoIreHTHAsI KOHILIEHTpAIIKs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUIsi COCTaBJICHHS (PopMys
BEIIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUN;

OTIPENICNIATh BaJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKWCJIEHMsI  DJIEMEHTOB B  OMHApHBIX  COCIUHCHUSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COEIMHEHUN 10
dbopmynaM, BHJ XUMHYECKOW CBsi3u (KOBAJICHTHasT W HOHHAas) B
HEOPraHWYECKUX COCJIUHECHUSAX;

packpbiBaTh cMmbici [lepuoguueckoro 3akona [J[. WM. Menneneena:
J€MOHCTPUPOBATh IMOHUMAHHUE TMEPUOJINYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JJIEMEHTOB OT MX MOJokeHus B llepmoaumueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHAa ABOTaIPO;

OMHUCBHIBATh U XapakTepu3oBaTh TabIuuHyr ¢opmy Ilepuonnueckoit
CUCTEMBl XUMHUUYECKUX DJIEMEHTOB: pa3iauyaTh [OHATHS «TJaBHAs
noarpymnmna (A-rpynna)» u «mobouynas noarpynna (b-rpynmna)», Mansie u
OOJbIIME TEPHOJbI, COOTHOCUTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmuue «llepmonnueckas cucrtema xumudeckux osnemeHtoB J[. U.
MeHpneneeBay C YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHYECKUX IJIEMEHTOB (COCTaB M 3apsij sA1pa, 00IIee YUCIO0 IEKTPOHOB
U PacIpeiesICHUE UX MO 3IEKTPOHHBIM CIOSIM);

KJIacCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHMYECKUE BEIECTBa,
XUMUYECKUE peakuuH (MO0 YUCIAYy M COCTaBYy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, 1O TEIJIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKAAs OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATH CBOKWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH IPOTEKaHHS XHMHUYECKUX IPEBpPALICHUN B
Pa3JIMYHBIX YCIOBUSX;

BBIYUCIIATD OTHOCHUTENIBHYIO MOJIEKYJSIPHYIO W MOJISIDHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JIOJIO XHUMHYECKOro JjeMeHTa 1o Qopmyre
COEMHEHUS, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMUYECKON PEaKIH;

IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHONU AEATEIBHOCTH — AHAIINA3
W CUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEMATH3aIuio, KiacCU(HUKAIIUIO,
BBISIBJICHUE NPUYMHHO-CIIEJACTBEHHBIX CBSI3€M — 11 M3YYCHHUS CBOMCTB



BEIIECTB W XHUMHYECKUX pEAKIUH, ECTECTBEHHO-HAyUYHbIC METOJbI
MO3HAHUS — HAOJIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIeNOBaTh  IIPaBWJIAaM  TOJIB30BAaHUSA  XMMHUYECKOW  IOCYIOU U
nabopaTopHbIM O00OpYJOBaHUMEM, a TakXKe INpaBuiIaM oOpalieHust ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMHU 110 BBINOTHEHUIO
7a00paTOPHBIX XUMHUUYECKUX OIMBITOB IO TMOJYYCHUI0O U COOHPAHUIO
razoo0pa3HbIX BEHIECTB (BOJIOPOJa M KHUCIOPOJa), HPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM J0OJIEW PaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBaTh M MPOBOAUTH  XUMHYECKHUE  DKCIEPUMEHTHI  TI0
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBIO MHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHK U IPYTHUE).

K xoH1y oOyuenus B 9 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBIC]I OCHOBHBIX XUMHUYECKUX TIOHSATHH: XUMUUYCCKUU
3JIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IMPOCTOE BEIECTBO,
CJI0’)KHOE BEIIECTBO, BAJEHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHCJICHUSI, XUMHUYECKasi PeaKIvs, XUMUIECKasl CBs3b, TEIIOBON 3(PdekT
peakIuu,  MOJib,  MOJISIpHBIA  O00BEM,  pPacTBOp,  DJIEKTPOJMTHI,
HEDJICKTPOJIUTBI, BJECKTPOJUTHYECKAsE JIUCCOLIMALIUS, PEaKIMUd HOHHOTO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHUMble U
HeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINH,
OKUCIIUTENb,  BOCCTAHOBHUTENIb, OKUCIEHHE U  BOCCTAHOBIICHHUE,
aJoTponusi, aMpOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJ€HTHAs, HMOHHAasi,
METaJUIM4ecKasi), KpUCTaJUIM4YecKas pemeTKa, KOpPpOo3Hs METAJIOB,
CIUIaBbl, CKOPOCTb XHMMHUYECKOW pEeaKkUuu, MpPEeaeabHO JOIyCTUMAs
koHueHTpauus [IJIK BemecTna;

WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX TMOHITUH U
IPUMEHATH 3TH HOHATHUS IPU ONUCAHUM BEUIECTB U UX NPEBPALICHUN;
UCIIOJIb30BaTh XHUMHYECKYI0 CHMBOJHUKY JJisi COCTaBieHUs Qopmyi
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIHM;

ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUAX PpA3JIMYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OmpeNeNEHHOMY KJIacCy COeOUWHEHUH 1o (opmynam, BUA XHUMHYECKOU
CBA3U (KOBaJIEHTHAs, WOHHAs, METaJUIM4YeCcKas) B HEOPraHMYECKUX
COCIMHCHHUSX, 3apsii MOHA M0 XUMHUYECKON (opMylie, XapakTep Cpeibl B
BOJHBIX PAaCTBOpPaX HEOPraHMYECKUX COCIUHEHUH, TUI KPUCTAIIMUYECKOMN
PEIETKH KOHKPETHOT'O BEUIECTRA;

packpbiBaTh cMmbIci [lepuonmueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro TMOHUMAaHHME: OINHUCHIBATh M XapaKTEPU30BaTh
Tabmmunyto dopmy Ileprogndeckolt CUCTEMBI XUMUYECKUX DJIEMEHTOB:
paziuyath MOHATHUS «JIaBHas mnoarpymnmna (A-rpynmna)» U «mno0oyHas
noarpynna (b-rpynna)», manble u OOJbIIME MEPUOABI, COOTHOCUTH



0003Ha4YeHUsI, KOTOpPhIE MMEIOTCSI B TMEPUOAMYECKON TabmuIie, C
YUCJIOBBIMU  XAPAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHMUYECKHUX
AJIEMEHTOB (COCTaB MW 3apsj slpa, OOIIee YUCIO DJIEKTPOHOB U
pacrpefieieHue HMX MO DJJIEKTPOHHBIM CJOsIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB AJIEMEHTOB M MX COCJUHECHHUU B
npeaenax MajiblX MEPUOJI0B U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUYECKHE AJIIEMEHTHI, HEOPTaHUYECKUE BEIIECTBa,
XUMUYECKHE peakiuu (MO YUCIy M COCTaBy Y4YacTBYIOUIUX B PEaKIUU
BEIIIECTB, MO TEIJIOBOMY 3(PheKTy, M0 M3MEHEHUIO CTETICHEH OKUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEeHUPUUECKUE XUMUYECKHUE
CBOMCTBa TIPOCTBIX M CJIOXKHBIX BEIIECTB, TOJTBEPXKIasi OIMHUCAHUE
npuMepaMu MOJICKYJIIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi;

COCTaBJISITh YPaBHEHHUS DJICKTPOJIMTHYECKONW JTUCCOIMALIMM  KHUCIIOT,
IeJI0ued M COJICH, TTOJIHBIC M COKpAIIEHHBIC YPABHEHUS PEAKIIUA HOHHOTO
oOMeHa, ypaBHEHUsI pPEaKlMi, TOATBEPKAAIONIUX CYIICCTBOBAHUE
TEHETUYECKON CBSI3M MEXy BEIICCTBAMH Pa3IMYHBIX KJIACCOB;
pPacKpbhiBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIU
MIOCPEJICTBOM COCTABIICHHUS 3JIEKTPOHHOIO OajaHca 3TUX peaKIni;
IPOTHO3UPOBATH CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHUS,
BO3MOXKHOCTH TIPOTEKAHHS XUMHUYECKUX TMPEBpAIICHU B pPa3IMYHbIX
YCIOBUSX;

BBIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPDHYIO M MOJSIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro JjeMeHTa 1o Qopmyne
COCIMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaAKIUY;

coOMoMaTh  MpaBWwia  IOJB30BAaHUS  XHUMHUYECKOM  TOCYJOM |
1abopaTopHbIM  O0OPYIOBAaHMEM, a TaKKe TMpaBuiaa oOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB IO TOJYYCHHIO U COOHUPaHUIO
ra3000pa3HbIX BEIIEeCTB (AaMMHaKa M YIJIEKUCIIOTO rasa);

OPOBOJIUTh  PEAKIMH, IOATBEPKIAIOIINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEILIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uonua-, kapbonat-, ¢ocdar-, cCuiIHMKaT-, Cyiabhar-, THAPOKCUI-HOHHI,
KaTHOHBl aMMOHHUSI U WMOHBI M3YyYEHHBIX METAJJIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOPaX HEOPTraHUYECKUX BEUIECTB;

OPUMEHATh OCHOBHBIE OINEpAllMd MBICIUTEIbHOU AESTEIbHOCTU — aHaIU3
U CHUHTE3, CpaBHEHHE, O000OIIeHHEe, CHUCTEMAaTH3aIMI0, BBHISIBJICHUE
NPUYMHHO-CIIC/ICTBEHHBIX CBA3€M — JJIsl M3YUYEHHs] CBOWCTB BEILECTB U
XUMUYECKUX pEaKlil, eCTeCTBEHHO-HAay4YHbl€ METOAbl TO3HAHUS —



HaOJI0JICHUE, WU3MEPEHUE, MOJICTUPOBAHUE, DKCICPUMEHT (peajbHBbIM U
MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne (uu¢pposwIe)
i HaumeHoBaHue pa3iejioB U TeM MPOrPaMMBbI Beero KOHTpﬁOJIbHBIe HpaKTﬁnqecm/le 0GpazoBaTebHbIE
padoThI padoThI pecypesl
Pa3nea 1. [lepBoHayaibHble XHMHYECKHE TIOHATHS
11 XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MPAKTUYECKOM JCSITEIbHOCTH YEI0BEKa https://m.edso0.ru/7f41837c
bubmmoreka [{OK
1.2 BemecTBa u XuMH4eCKHe peakuuu 15 1 https://m. edsoo.ru/7f41837c
Wroro mo pazueny 20
Paszpnen 2. Baxuneilune npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
bu6moreka [IOK
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 Bonopona.Ilonstue o KUCIOTax U COMAX 8 1 https://m. edsoo.ru/7f41837c
bu6moreka [IOK
2.3 Bopna. PactBopsl. [TonsiTne 06 ocHOBaHUSAX 5 1 1 https://m. eds00.ru/7f41837c
N bubnuoreka [JOK
2.4 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSAMHEHUIN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Pasznen 3. llepuoauueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3j1eMenToB /. U. MenaesneeBa. Ctpoenue aToMoB. XUMHYeCKAasi

cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbLHBIE PC€AKIIUH

HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH U HepnonnquKaﬁ CHUCTCMaA

bubmuoreka [JOK

3.1 xuMuueckux snemeHntoB JI. 1. Menaeneena. 7 https://m.edsoo.ru/7f41837¢
Crpoenue aToma
39 Xumudeckas cBI3b. OKHCIUTEILHO- 8 1 bu6mmoreka [JOK
BOCCTAHOBUTEJIbHBIE PEAKLINHT https://m.edsoo.ru/7f41837c
Hroro mo paszeny 15 P edepo t/TEAERTC
PezepBHOE Bpemsi 3 bubnmnoreka [JOK
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9 KUIIACC

KosnyecTBo yacos DJIeKTPOHHbIE
Ne i/t HaumenoBanue pa3aejioB U TEM NIPpOorpaMmMmabl Beero KOHTpOJIbHBIe HpaKanecxne Oﬁlf:;:)ql;g:le;;:)el:ble
padoThbI padoThbI pecypebi
Pa3nes 1. BemecTBo U XMHuyecKkue peakuuu
11 [ToBTOpEHUE U yriyOiieHne 3HaHuN OCHOBHBIX 5 1 bubnnorexa [JOK
pasziesoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHX 4 bubnuoreka [JOK
peakumit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIUTUYECKAS JUCCOLUALINS. XUMHUYECKUE 8 1 1 bubmuorexa [JOK
peakmu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX COeAUHEHUS
21 OO6mrast XxapaKTepUCTHKAa XUMUYECKUX AIIEMEHTOB 4 1 bubnuoreka [IOK
VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
29 OO6mast XxapaKTepUCTHKAa XUMUYECKUX AIIEMEHTOB 6 bubnuoreka [IOK
VIA-rpynmei. Cepa u €€ coequHEHUS https://m.edsoo.ru/7f41a636
23 OO6m1ast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB 7 1 bubnuoreka [JOK
VA-rpymresl. A30T, hochop U UX COeTUHEHUS https://m.edso0.ru/7f41a636
v | e e | 1 , moa Lox
O — https://m.edsoo.ru/7f41a636
Utoro no pazneny 25
Pa3pen 3. Merajliibl M1 UX COeTUHEHUS
3.1 O61ue cBoiicTBa METaIOB 4 Et?[?s?ﬁr?]?:ci%ggﬁf 112636
3.2 BaxxHelnIne MeTaJUIBI U UX COSTUHEHUS 16 1 2 Egggﬂiﬂ?}f{ﬁ)gﬁ% £41a636
Hroro no paszneny 20
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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

Paznen 4. Xumus u okpyzkaonias cpeaa

4.1 BeriectBa 1 MaTepuaiibl B )KHU3HH YEIOBEKA 3 Bubnuoreka [IOK
' https://m.edsoo0.ru/7f41a636
Wroro mo pazueny 3
Pe3sepBHOE Bpemst 3 bubnuorexa [JOK

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

8 KUIACC
KoJsmnuecTBo yacos Jara Jara DJIeKTPOHHbIE
N Tema ypoxka K 1 H3yYeHUs | H3yYeHHus unGpoBbie
n/n P Bcero OHT%OH]’HHe P aKTﬁnqecxue lIOle.]IaH noy dar o0pa3oBaTe/ibHbIE
padoThI padoTsI y y pecypesl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
KU3HU yesoBeka. Tena u BelecTna 02.09.2024 https://m.edsoo.ru/ff0d210c
2 ITonsaTtue o MeTo1ax MO3HAHUS B 1 bubmmoreka [{OK
XUMUHU 03.09.2024 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
3 «IIpaBuiia paboTHI B 1ab0paTopuun 1 bubmuorexa [JOK
Y IPUEMBI OOpAIIEHUS C 09.09.2024 https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)
4 YucTelie BEIeCTBa U CMECH. 1 bu6moreka [IOK
CriocoOnI pasneneHus cMmecei 10.09.2024 https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 «IP;I;TePJIIqeeHCI/I:S 5([:132021; EEHa npumepe 1 bubmoreka LOK
. 16.09.2024 https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
6 ATOMBI ¥ MOJICKYJTBI 1 Eubmrorexa TOK
17.09.2024 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE DJIEMEHThI. 3HAKU 1 bubnuorexa [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB 23.09.2024 https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubnorexa LIOK
24.09.2024 https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 bubmiorexa LIOK
30.09.2024 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMudeckas hopMmyia. 1 bubnuoreka [IOK
BaneHTHOCTh aTOMOB XUMHUYECKUX 01.10.2024 https://m.edsoo.ru/ff0d2eae
JJIEMEHTOB
11 OTHocuTeNnbHAsl aTOMHAsi Macca. 1 bubnmnoreka [JOK
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OTHOCUTENbHAST MOJICKYJISIpHAST 07.10.2024 https://m.edsoo.ru/ff0d323c
Mmacca
12 MaccoBas J10J1s1 XUMHAYECKOTO bub6mmoreka [{OK
2JIEMEHTA B COEIMHEHUU 08.10.2024 https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemecrra. MoJib. bub6mmoreka [{OK
MounsipHast macca 14.10.2024 https://m.edsoo.ru/ff0d5230
14 DOu3nYeCKre U XMMUYECKHE bubmmoreka [IOK
SIBJICHUSI. XUMUYECKasl PEaKIIHsI 15.10.2024 https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHUS bubnuorexa [JOK
XUMUYECKUX PEAKITUN 21.10.2024 https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MAaCChl BEIECTB. bubmuorexa [JOK
XUMHUYECKUE YpaBHECHHUSI 22.10.2024 https://m.edsoo.ru/ff0d3b88
| D s o BuGorea 10
1 S 05.11.2024 htps://m.eds00.ru/ff0d5708
XUMHYECKUX PEaKIINN
beaKil A ’ 11.11.2024 https://m.edsoo.ru/ff0d3f34
pasioKeHus1, 3aMeIeHUsI, 0OMEHA)
e Busorsa 101
1 AMCT: - 12.11.2024 https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3allus 3HaHUH
| S pators 6, o T Busorsa 101
. 18.11.2024 https://m.edsoo.ru/ff0d4290
peaKIum»
| o e e e Busorsa 101
AYXa. poA 19.11.2024 https://m.edsoo.ru/ff0d448e
npoctoe BenecTBo. O30H
Ou3nyecKkue U XUMHUYECKHe
29 CBOCTBa KHCIIOpOAa (peaKuu bubnuoreka [JOK
okucienus, ropenue). [lousarue 06 25.11.2024 https://m.edsoo.ru/ff0d4614
OKCHJIaX
23 CriocoOblI MmosTydeHus: KUCTIOpOo/ia B bubnunoreka [JOK
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nabopaTopuu U IPOMBIIIUICHHOCTH. 26.11.2024 https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kkucnopoaa

TennoBoit 3¢ dexT XumMIIecKoit

peakiyu, OHATHE O Bubmorexa [IOK

24 | TCPMOXIMIMECKOM YpaBHEHHit, 02.12.2024 https://m.edso0.ru/ff0d4790
9K30- U SHJOTEPMHUUECKHUX
peaKImsIX
Tonnuso (HedTh, Yrojab U METaH). Bubmiorexa [IOK

25 3arpsAsHeHHC BO3/yXa, CTIOCOOI ero 03.12.2024 https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILECHUS
[Tpaktuueckas padota Ne 3 o Teme Bubmiorexa [[OK

26 «loxryaenue u codupanue . 09.12.2024 https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YUYECHHE €T0 CBONUCTBY»

27 Bonopox — snemeHT u nmpoctoe bubnuoreka [IOK
BemecTBo. Haxosxienue B mpupoie 10.12.2024 https://m.edsoo.ru/ff0d4dd0
dusndecKkrue 1 XHMUIECKHE Bubmiorexa [[OK

28 CBOHCTBA BO0pOa. [Ipumenciue 16.12.2024 https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA

29 [ToHsTHE O KHCITOTAX U COJISAX bubmorexa HOK

17.12.2024 https://m.edsoo.ru/ff0d50d2

30 Crioco0bl Mosty4eHus BOAOPO/Ia B bubmuoreka [JOK
nabopaTopuu 23.12.2024 https://m.edsoo.ru/ff0d4ddo
[Ipaktruueckast pabota Ne 4 o Teme Bubniorexa [IOK

31 «llonyserne u cobupanue . 24.12.2024 https://m.edsoo.ru/ff0d4f42
BOJIOPO/JIa, U3YYEHHE €r0 CBONCTBY

30 MousipHbiii 00BEM ra3oB. 3aKoH bubnnoreka [JOK
ABoraapo 28.12.2024 https://m.edsoo.ru/ff0d542e
Brruncienus 00bEMa, KoJIMueCcTBa BuGnuotexa LIOK

33 BCIIECTBA rasa Mo ero HIBECTHOMY 13.01.2025 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY

34 Brruucnenust 00EMOB ra3oB 1o bubmuoreka [JOK
YPaBHEHUIO PEaKlMM Ha OCHOBE 14.01.2025 https://m.edsoo.ru/ff0d5708
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3aKOHA 00BbEMHBIX OTHOLIEHUN
rasoB

du3nyeckre 1 XUMHUUECKHAE

bub6mmoreka [{OK

35 CBOICTBA BOJIbl 20.01.2025 https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax 21.01.2025 https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens.

37 Hacenmennnie 1 HeHaCBITIEHHBIE bu6mmoreka [IOK
pacTBopbl. MaccoBast 10J1st 27.01.2025 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOpE
[IpakTueckas padora Ne 5 o Teme

38 «IIpurotoBneHue pacTBOPOB ¢ bubmuorexa [JOK
oTpeeIEHHON MacCOBOM JI0JICH 28.01.2025 https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEWMIECTBA»

39 KonTponsnas pabora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Bona» 03.02.2025 https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa 04.02.2025 https://m.edsoo.ru/ff0d664e

41 g%%ﬁi?fmﬁiﬁge?f;oBme u Eubmrorexa TOK

’ 10.02.2025 https://m.edsoo.ru/ff0d664e
aM(bOTEpPHBIX OKCHJIOB

42 OcHOBaHUS: COCTaB, bubnuoreka [JOK
KJ1accu(UKaIus, HOMEHKIJIATypa 11.02.2025 https://m.edsoo.ru/ff0d67ca

43 [Tosmyuenue u xuMu4decKue bubnuoreka [IOK
CBOMCTBa OCHOBaHU M 17.02.2025 https://m.edsoo.ru/ff0d67ca

44 Kucnoter: cocraB, Knaccudukanms, bubnnoreka [JOK
HOMEHKJIaTypa 18.02.2025 https://m.edsoo.ru/ffOdfee2

45 [Tonyuenue u xumMnyeckue bubnuoreka [IOK
CBOMCTBA KHCJIOT 24.02.2025 https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIaTypa

46 CHOCO(6L1;) HL([)JIYII)CHI/?}I iHMI/I‘IZEKI’/Ie bubmiorexa LIOK

’ 25.02.2025 https://m.edsoo.ru/00ad9474

CBOMCTBA
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[Ipaktuyeckas padora Ne 6.
Pemrenne skcniepuMeHTAIBHBIX

bubmuoreka [JOK

47 3a1a4 110 TeMe «OCHOBHBIC KJIACChI 03.03.2025 https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKUX COECAUHEHUIN
r
4 | oraceawt ncopraracexx BuGnorexa LIOK
oop 04.03.2025 https://m.edsoo.ru/00ad9a50
COCTMHCHHI
49 O06001IeHre U cucTeEMaTU3aIHS bubnuoreka [JOK
3HaAHUH 10.03.2025 https://m.edsoo.ru/00ad9cb?2
KonTponbras padota Ne3 1o Teme
50 "OCHEBHH@ KJ'II:;CCBI Bubmrorexa OK
on 11.03.2025 https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHCHUI
I1
51| smmeccrn arowemon. Honsme Bumiorexa LIOK
X 17.03.2025 https://m.edsoo.ru/00ad9ffa
0 TPYIIIAX CXOTHBIX AIIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [Tepuonnueckas cucrema bubnuoreka [IOK
XUMHUUYECKUX AnemeHToB Jl. U. 18.03.2025 https://m.edsoo.ru/00ada52c
Meuneneena
53 [Tepuoapl, Tpymmbl, TOATPYIIIHI Eubmrorexa TOK
’ ’ 24.03.2025 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnunoreka [JOK
aTOMHBIX sifep. M3oTorbl 25.03.2025 https://m.edsoo.ru/00ada342
C 0
55 | atowon aneweiron Heproaiceroii BuGorexa LIOK
p 07.04.2025 https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MeHaeneeBa
XapakTepucTUKa XUMHUYECKOTO
56 3JIEMEHTa TI0 €T0 MOJIOKECHUIO B bubmuoreka [JOK
[Tepuoanueckoii cucreme /1. . 08.04.2025 https://m.edsoo.ru/00ada824
MeneneeBa
57 3nauenue [lepuoanyeckoro 3akoHa bubnunoreka [JOK
JUIS pa3BUTHs HAYKU U ITPAKTHKHU. 14.04.2025 https://m.edsoo.ru/00ada96e
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. . MenneneeB — y4€HBbIN,
rneaaror U rpaxXaanud

DIEKTPOOTPHUIIATEILHOCTh AaTOMOB
XUMHUYECKUX 3JIEMEHTOB/

bubmmoreka [{OK

58 Bcepoccuiickas mpoBepouHas . 15.04.2025 https://m.edsoo.ru/00adaab8
pabora
bubmmoreka [{OK
59 VoHHas XHMHECKaT CBA3E 1 21.04.2025 https:// m.edsocl)_.[ ru/00adac34
60 KoBanentnas nonspHas 1 bubnuorexa [JOK
XUMHYECKasl CBS3b 22.04.2025 https://m.edsoo.ru/00adaab8
61 KoBanentnas HenomsipHast 1 bubmuorexa [JOK
XUMHYECKasl CBS3b 28.04.2025 https://m.edsoo.ru/00adaab9
bu6moreka [IOK
62 Creners okuCTeHHA 1 29.04.2025 https:// m.edsoé.I ru/00adae28
63 OKuCIUTEITHEHO- 1 bu6moreka [IOK
BOCCTAHOBUTEJIbHBIE PEAKLIMU 05.05.2025 https://m.edso0.ru/00adb076
64 OKHCIIUTENTN U BOCCTAHOBUTEIH 1 bubmorexa LIOK
06.05.2025 https://m.edso00.ru/00adb076
65 | Crpoomearws Xommmseorn | 1 BuGorexa LIOK
CBA3Ly 12.05.2025 https://m.edso00.ru/00adb486
66 PesepBubIit ypok. O6001eHNE 1 1 bubnuoreka [JOK
CHCTEMAaTHU3alMs 3HAHUI 13.05.2025 https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa [IOK
CUCTEMATHU3aIUA 3HAHUHI 19.05.2025 https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O0oO1IeHNE U 1 bubnuorexa [IOK
CUCTEMATHU3aIUA 3HAHUHI 20.05.2025 https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KUVIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara Hara uudposbie
n/n Tema ypoka Bcero KOHTpﬁom’“”e HpaKTﬁnqecxne I;iy:ﬁl;zﬂ ﬁ?)y(;z}:gﬂ o0pasoBaTe/ibHbIe
PaooThI PaooThI y y pecypebl
[lepnoanyeckuil 3aK0H.

1 [lepuoanueckas cucrema 1 bubnuorexa [JOK
XUMUYECKUX dieMeHToB /1. U. 04.09.2024 https://m.edsoo.ru/00adb59e
MenneneeBa

2 caotcrs smmmccrm oneentos | 1 buGmorexa LIOK

. 05.09.2024 https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 bubmuorexa [JOK
HEOPraHUYECKHUX BEIECTB 11.09.2024 https://m.edsoo.ru/00adb7e2

4 Bunpl xXuMu4yeCcKkoil CBS3U U THIIEI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEIIETOK 12.09.2024 https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme

5 «[loBTOpEHUE U yrioyonenue 1 1
3HaHUH OCHOBHBIX Pa3/IesioB Kypca 18.09.2024
8 Kiacca»
peartt P 19.09.2024 https://m.edsoo.ru/00adbch0
MpU3HAKaM

7 peauum. Homime o rovoremm | 1 u6orera LIOK
PEARIUIH. 25.09.2024 https://m.edsoo.ru/00adbe9a
U TeTePOreHHBIX PEaKIUIX
[ToHsiTHE O XUMUYECKOM

8 hacxopoors xmmmmeecott peacunmn | 1 u6orerca LIOK

P bearht 26.09.2024 https://m.edsoo.ru/00adc28c
Y TIOJIO’KEHUE XUMUYECKOTO
paBHOBECHS
9 OkucauTenbHO- 1 bubmiorexa [JOK

https://m.edsoo.ru/00adcade
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BOCCTAHOBUTCJIbHBIC PCAKIINN

02.10.2024

Teopus dIEKTPONUTHYECKON

10 mucconuanmy. CHIBHBIE U CIIa0bIE bubumorexa LIOK
’ 03.10.2024 https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HoHHbIE ypaBHEHHUs peaKkuil bubnmorexa LIOK
09.10.2024 https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE MPEACTABICHHI bubnuoreka [JOK
00 2JIEKTPOJIMTUYECKON 10.10.2024 https://m.edsoo.ru/00add5d8
IHACCOLMAIN
| e e BuSorea 10K
pedl o 16.10.2024 https://m.edsoo.ru/00add8b2
ANEKTPOJIUTUUECKON JUCCOIHAIIIT
14 [TonsiTe 0 ruapoan3e coJien bubumorexa LIOK
17.10.2024 https://m.edsoo.ru/00add9d4
15 O06o00meHNe U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HAHWI 23.10.2024 https://m.edsoo.ru/00addd12
I1 3] Ne 1.
16 «IE):;{JTeI;I{jIengz:npei)HO;:HT;HLHLIX Bubmiorexa LIOK
24.10.2024 https://m.edsoo.ru/00addbfa
3a1a9»
KontponbHas padota Ne2 o teme
17 «INEKTPOTUTUYECKAS bubnuoreka [JOK
IUCCOLUAIHA. XUMHUUECKHE 06.11.2024 https://m.edsoo.ru/00addecO
pEeaKIMK B PaCTBOPAX»
§)
18 roanlg)llfl;H)(()?spiI(iprHT;g:; CBOICTBa bubmiorexa LHOK
) 07.11.2024 https://m.edsoo.ru/00addfe2
Ha IpuMepe Xjaopa
X .
5 | Sommmomeen Comm e BuSorsa 10
i ya ’ 13.11.2024 https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 IIpakTtuyeckas padora Ne 2 no bubnuoreka [IOK
teMe «llonydyeHne cosssHON 14.11.2024 https://m.edsoo.ru/00ade348
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KHUCJIOTBI, U3y4YECHHE €€ CBOMCTB)

Beruucienus 1o ypaBHeHUIM

bubmmoreka [{OK

21 XUMITHCECIIX PEARIUH, CCITH O 20.11.2024 https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE
29 OO01mmas XxapakTepucTUKa bubmmoreka [JOK
anemeHToB VIA-Tpymnmsl 21.11.2024 https://m.edsoo.ru/00ade64a
AnnoTtponHsie MOIU(pUKALUN
23 cepnl. Haxoxnenue cepsol u € bubnuoreka [JOK
COCIMHEHUH B TIPUPOJIE. 27.11.2024 https://m.edsoo.ru/00ade64a
XHWMHYECKUE CBOMCTBA CEPBI
2 reckne n xavmeonie Bu6mrorera LIOK
. 28.11.2024 https://m.edsoo.ru/00ade802
CBOMCTBA
s | G con Coprat o B morea 10K
. 04.12.2024 https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XUMUYECKUE peaKlnu, JIekKaIIHe B
OCHOBE IIPOMBIIIJIEHHOTO criocoba
26 MOJIY4YE€HHS] CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsA3HEHUE 05.12.2024 https://m.edsoo.ru/00adec8a
OKpY’Karolen cpeJibl
COEJIMHEHUSIMHU CEpBI
27 Brruncinenne maccoBoii 101 bubmuoreka [JOK
BBIXOJA ITPOJYKTA PEAKLIMU 11.12.2024 https://m.edsoo.ru/00adec8a
OO01as XxapakTepucTuKa
VA- A
rp | e Vi o B LOK
Pactpoctp PHPOAE, 12.12.2024 https://m.edsoo.ru/00adeea6
(buznyecKkue 1 XMuMUYECKUE
CBOMCTBA
Am
29 XI/IMNI[/II/‘IIaeIZ,KiIFCO C(EI(/)I;IHCITIEZKﬁf); CHHE bubmorexa LJOK
’ i 18.12.2024 https://m.edsoo.ru/00adf004

U NIPpUMCHCHUC
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[Ipaktuyeckas padora Ne 3 mo

bubmuoreka [JOK

30| eme dlonyuenne ammiaa, 19.12.2024 https://m. edso0.ru/00adf180
W3YYCHHE €ro CBOMCTBY
31 A3oTHas Kucnora, e€ pusndeckue bubnuorexa [JOK
Y XUMUYECKHE CBOWCTBA 25.12.2024 https://m.edsoo.ru/00adf306
Hcnosib30BaHre HUTPATOB U COJICH
aMMOHHSI B KQUeCTBE
30 MUHEPaAJIbHBIX YIOOpEHUH. bubnuorexa [JOK
XUMHYECKOE 3arps3HEHUE 26.12.2024 https://m.edsoo.ru/00adf518
OKpYKarOLIEn CpeJIbl
COCITMHEHUSIMU a30Ta
®docdop. Oxcua pocdopa (V) u
33 dbocdhopnas kucnora, pusndeckue bubmuorexa [JOK
1 XMMUYECKHE CBOMCTBA, 09.01.2025 https://m.edsoo.ru/00adf68a
TTOJTy4eHUE
Hcnonws3oBanne docdaTtoB B
34 KayeCTBE MUHEPAJIbHbBIX bubnuoreka [IOK
ynobpeHuil. 3arpsi3sHEHHE 15.01.2025 https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hochaTamu
o | Do prnpormanee B 10K
PHPOZE, - 16.01.2025 https://m.edsoo.ru/00adfd9c
XMUMHYECKUE CBOICTBA
Oxcuppl yriaepoja, ux pusuueckue
3 | Dronormicere mpobies bu6orera LIOK
P ’ 22.01.2025 https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yIJIepo/ia
(V)
37 VYroJibHAs KUCHOTA U €€ CONu bubmorexa LIOK
23.01.2025 https://m.edsoo.ru/00ae006c
IIpakTtuyeckas padora Ne 4 o
38 teMe "[lomydyeHne yriekucioro bubnuoreka [IOK
ra3za. KauecTBeHHast peakuus Ha 29.01.2025 https://m.edso0.ru/00ae027e

kapOoHaT-uoH"
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[lepBoHauanbHbIEC MOHATHUSA 00

39 OpPraHU4ecKUX BEIIECTBAX KaK O buGmiorexa LIOK
30.01.2025 https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
40 Kpemuuii u ero coeaunenus bubnmorexa LIOK
05.02.2025 https://m.edsoo.ru/00ae080a
[Ipaktuyeckas padora Ne 5.

a1 Pemrenne skcnepuMeHTAIBHBIX bubnuorexa [JOK
3ama4 1mo Teme «BaxHeitme 06.02.2025 https://m.edsoo.ru/00ae0bf2
HEMETaJIJIbI 1 UX COCIUHCHU )

Kontponbnas padota Ne3 o teme
42 «B:;rl){ej;ll;lfllnz erMeTTaJmml;I I;( ! bubmorexa [JOK
12.02.2025 https://m.edsoo.ru/00ae0el8
COCAUHCHUA»
OO1as XxapakTepucTuKa
XUMHUYECCKUX DJICMCHTOB —

43 MeTaJijI0B. MeTajrueckasi CBsI3b U bu6moreka [IOK
METAJUIMYECKasl KPUCTAJUINYECKast 13.02.2025 https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBa
METaJJIOB

P o pAA 19.02.2025 https://m.edsoo.ru/00ae1156
HaNpPsLKEHUN METaIJIOB
OO6mmwme crnocoObl MOTYICHHS
o | aoanon Conm, vncrn BuGorsa 101
Ypas! 20.02.2025 https://m.edsoo.ru/00ae1156
peaxiui, eciu OJJUH U3 peareHToB
COJICP’KUT IPUMECH
46 [ToHsaTHE O KOPPO3UM METAJIIIOB Eubmorexa TOK
26.02.2025 https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [lenoumsie merael 27.02.2025 https://m.edsoo.ru/00ael4b2

48 OKcHabl ¥ TUAPOKCUIBI HATPUSA U bubnunoreka [JOK
KaJIus 05.03.2025 https://m.edsoo.ru/00ae14b2
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[IlenoyHo3eMeNnbHbIC METAILIIBI —

bubmuoreka [JOK

49 KaJIbIIMH ¥ MarHum 06.03.2025 https://m.edsoo.ru/00ae15e8
50 Bakueiimue coemuHeHN KaJIbLIUS Bubmaorexa LJOK
12.03.2025 https://m.edsoo.ru/00ae15e8
51 O0001enre U CHCTEMATU3ALUS
3HAHUI 13.03.2025
52 JKEcTKOCTh BOJBI U CITIOCOOBI €& bubmmoreka [{OK
YCTpaHEHUS 19.03.2025 https://m.edsoo.ru/00ae1886
IIpa eckas padota Ne 6 o
53 TepMGI:( ?}Ilt(léc:K:cPrb B(;FJIBI 5 METOJII)I Bubmaorexa LIOK
N " 20.03.2025 https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bu6moreka [IOK
54 AmomnHIiA 09.04.2025 https://m.edsoo.ru/00aelc64
55 Am@oTepHbIe cBOWCTBA OKCUAA U bubnuoreka [IOK
TUAPOKCHIA 10.04.2025 https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 16.04.2025 https://m.edso0.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTTU bubnuoreka [IOK
xenesa (1) u xenesa (111) 17.04.2025 https://m.edsoo.ru/00ae35e6
58 O0001IeHre U cUCcTEMaTU3ALIH
3HAHUH 23.04.2025
[IpakTrueckas padota Ne 7.
59 Pemenue skcnepuMeHTanbHbIX bubnuoreka [JOK
3a7a4 no teMe «BaxkHenme 24.04.2025 https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COECIUHEHUS
Boruncnenus o ypaBHEHUSIM
XUMHUYCECKUX PEaKIUi, €CITH OJIUH
60 U3 PEareHToB J1aH B N30BITKE WU bu6mmoreka [JOK
COJICPXUT pUMecH. Beruncienus 30.04.2025 https://m.edsoo.ru/00ae1750
MacCOBOM JIOJH BBIXOJIa TIPOAYKTa
peaxiuu
61 O0001IeHEe U CHCTEMATH3 AU
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3HAHUHI

07.05.2025

KonTtponsHas padota Ne4 mo teme

62 2(1)3:;1;1}}1[661;1[1;1;? METaJUIbl U UX 1 14.05.2025
63 BemectBa u matepuansl B 1 bubnuorexa [JOK
MMOBCETHEBHOW KU3HH YEJIOBEKA 15.05.2025 https://m.edsoo.ru/00ae3f50
64 XHWMHYECKOE 3arpsA3HEHUE 1 bubnuorexa [JOK
OKPYXaIoIen cpepl 21.05.2025 https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTUYECKUX TTPOOIeM 22.05.2025 https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHE U 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00ae0d0Oa
67 PesepBHblit ypok. O60011eHE 1 1 bubnuoreka [IOK
CHUCTEeMaTH3allusl 3HAHUI https://m.edsoo.ru/00adh33c
68 PeseprubIit ypok. O6001eHNE 1 1 bubnuoreka [IOK
CUCTEMaTH3alus 3HAHUN https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YUYEBHO-METOAUYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA

OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus: 8- kiiacc: 6a30BbIN ypOBEHb: YUECOHUK; 5-€¢ U3gaHue, nepepadoTaHHoe,
8 kiacc/ I'abpuensia O.C., OctpoymoB IN.T"., Cnagko C.A. AKITMOHEPHOE
obmectBo «M3natenscTBO «IIpocBemnieHne»

» Xumus: 9-1 kiacc: 6a30BbIN ypOBEHB: YUEOHUK; 5-€ U31aHue, mepepaboTaHHoOE,
9 knacc/ I'abpuensn O.C., Octpoymon N.I'., CnankoB C.A. AKiinoHepHoe
obmectBo «M3natenncTBO «IIpocBemnieHne»

METOJIUYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. I'abpuensu O. C., Bockob6oinukosa H. I1., SmykoBa A. B. HactonbHas kHura
yunrtens. Xumusd. 8 kii.: Meroauueckoe nocodue. - M.: IIpoda, 2021.

2. T'abpuensu O. C., AmykoBa A. B. Terpaas ays n1abopaTOpHBIX ONMBITOB U
npakTuiyeckux pabor. 8 ki. K yuebnuky O. C. 'abpuensna «Xumus. 8 Kiaccy.
M.: Ipoda, 2022.

3. I'abpuensn, O. C. Meroanueckoe nocodue k yueOuuky O. C. 'abpuensna
«Xumusy. 8 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 109.

4. T'abpuensiH, O. C. Metoauueckoe nocooue k yueonuky O. C. ['abpuensna
«Xumusy. 9 knace / O. C. I'abpuensn. — M. : JIpoda, 2021. — 108.

5. Xumus : TexHosiorudeckre kapTel K yaeonuky O. C. I'abpuensna «Xumus. 8
Kiace»: Mmeroaudeckoe nmocooue / JI. 1. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHoJiorudeckue kapTel K yueonuky O. C. I'abpuensna «Xumus. 9
Kjace»: Mmerogudeckoe rnmocooue / JI. . Acanosa. — M. : JIpoda, 2018

7. Xumus. 8 xi1.: KonrpoinbHbie u mpoBepouHble padoThl K yueoHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Yiakosa u
ap. - M.: Ipoda, 2022. nanHbIe

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
MHTEPHET

http://www.chemnet.ru I'azeta «Xumus» u caliT s yaureis «51 uay Ha ypox
XUMUH

http://him.1september.ru Enunas xomnexuust [IOP: [IpenmeTHast KOJICKIHS
«XuMus»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIC
skcriepuMenThl: xumusi. Komneknus Poccuiickoro o01ieodpa3oBaTensHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmnkb6epoBoii

http://www alhimik.ru Bcepoccuiickast oiumImaia IIKOJILHUKOB TI0 XUMHH
http://chem.rusolymp.ru Opraandeckast XUMHUS: SJICKTPOHHBIA YISOHUK IS
CpPEIIHEN IIIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBIN YIeOHUK
http://www hemi.nsu.ru OTKpeITBIA KOJUIEHK: XAMUS



http://www.chemistry.ru Juctaninonnas oauMyaza mo XUMHUU:
TEJIEKOMMYHHUKAIMOHHBIA 00pa30BaTeNbHbINA IPOEKT






