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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMUM Ha YPOBHE OCHOBHOI'O OOILETr0 0Opa3oBaHUsl COCTABIICHA
Ha OCHOBE TpeOOBaHUN K pe3yjibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTEIbHOU
MpOrpaMMbl OCHOBHOT'O oO0uIiero oopazoBanusi, npeacrasieHHsix B PI'OC 00O, a
TaK’K€ Ha OCHOBe (¢efepalibHOil paboyeil mporpaMmbl BOCHHUTAHHUS U C YYETOM
KOHLEMUMU TpenojaBaHusl ydyeOHOro mpeaMera «XuMUs» B 00pa3oBaTEbHBIX
opranusanusax Poccuiickon @enepanuu.

[Iporpamma mo xumuu Ja€T MpeACTaBiIeHUE O UelsIX, oO0meill cTpareruu
oOy4deHHMsl, BOCIIUTAHUS U PA3BUTUSA O0YyUYaIOIIMXCA CPEICTBAMU Y4eOHOro npeamera,
YCTaHABIMBAET  00s3aTeNbHOE  MPEIMETHOE  COJAepKaHue, IMperycMaTpuBaeT
pacrpeneneHue €ero Io KiaccaM M CTPYKTYpUpPOBaHME MO pasfenaM MU TemaM
OporpaMMbl MO  XHMHHU, ONPENEIseT  KOJIWYECTBEHHbIE M  KayeCTBEHHbBIC
XapaKTepUCTUKH COACPKAHUSA, PEKOMEHIYEMYI0 TOCJIeI0BaTeIbHOCTh H3yUYEHUS
XUMHH C YYETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKU Y4EOHOIrO
npolecca, BO3PACTHBIX OCOOCHHOCTEH OOyYarouIuxcs, OMpelesieT BO3MOKHOCTHU
npenMera JUisl  peanu3aludud  TpeOOBaHUU K pe3yibTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeabHON MPOrpaMMbl HA YPOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs, a TaKKe
TpeOOBaHMI K pe3yibTaTaM 00y4YeHHs] XUMHUU Ha YpOBHE LeJIel U3YUeHUsI IPeaMETa U
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABAaTEIbHOM JIEATENBHOCTH OOydaromerocs Mo
OCBOEHHIO YUYEOHOI'O COJIEPKaHUSI.

3HaHWE XUMHHU CIYXXUT OCHOBOM 1 (OPMHUPOBAHUS MMPOBO33PEHUS
00yyJarouierocsi, €ro NpeACTaBICHUN O MaTEpUAIILHOM €IUHCTBE MUpPA, BAKHYIO POJIb
UrparoT (GopMHUpyeMble XUMHEH MpPeICTaBICHHUS O B3aWMONPEBPAIICHUAX SHEPTUU U
00 DBONIOIMK BEHIECTB B TPHUPOJE, O MYTAX PEIICHHS TI00albHBIX MPoOIeM
YCTOWYMBOTO PAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, SHEPrETUYECKOW, IHUILEBOU M
HKOJIOTUYECKOM 6€30I1acHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3ydyenne xumuu:

CHOCOOCTBYET pean3allid BO3MOKHOCTEH ISl caMOpa3BUTHA U (POPMUPOBAHUS
KyJbTYpbI INYHOCTH, €€ 0011el 1 PyHKINOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEH
OoOy4yarouIuxcs, HaBBIKOB HX  CaMOCTOSTENBHOM  y4yeOHOM  JesTeNbHOCTH,
AKCIIEPUMEHTAIBHBIX W  MCCIEJOBAaTEIbCKUX YMEHMH, HEOOXOIMMBIX KakK B
MOBCETHEBHOM JKMU3HHU, TaK U B MPOPECCHOHATBHON 1eATeIbHOCTH;

3HAKOMHUT CO CHEUUM(UKOM HAYyYHOTO MBILUICHMS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOTO B3IJIs[a HAa €JUHCTBO MPUPOJBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH 00 y4YaroIINXCs;



crnocoOcTByeT (OPMUPOBAHUIO I1IEHHOCTHOIO OTHOIIEHHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K HPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHHsT B OOyYEHUHM XHUMHHM OO€CHeuMBaroOTCs CHelupuKon
colepkaHusi ~ y4eOHOro  mpeaMera,  KOTOpbIA  SIBISIETCS  MEJarorudyecku
aJanTUPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAyKM XMMHHM Ha OMNpENeIEHHOM J3Tame eé
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOrO 0O0mIero oOpa3oBaHHUsS OPUEHTHPOBAH Ha
OCBOCHHE O0O0YyYalOIIMMUCA CHCTEMbl NEPBOHAYAJBHBIX TMOHSATUNA XUMHUHU, OCHOB
HEOPTraHUYECKON XUMUU U HEKOTOPBIX OT/ACJIbHBIX 3HAUUMBIX TTOHSATUM OPraHUYECKOU
XUMUHU.

CtpykTypa coiepkaHus OpOrpaMMbl MO XUMUU CQOpPMHUpPOBaHA Ha OCHOBE
CUCTEMHOro monxona k e€ usyuyeHuto. ConepxaHUe CKIAIbIBACTCS U3 CHCTEMBbI
MOHSATUN O XMMHUYECKOM DJIEMEHTE W BEIIECTBE W CUCTEMBbI MOHATUN O XUMHUYECKOU
peakuuu. OO6e OSTH CHCTEMbl CTPYKTYPHO OpPraHW30BaHbl IO  MPUHIIUILY
MOCJIEIOBATENIBHOTO PA3BUTHUSI 3HAHMM Ha OCHOBE TEOPETHUECKHX IPE/ICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepnonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOEHUHU aTOMa U XUMHUYECKOU CBA3U;

— IpeJICTaBIeHUMN 00 IMEKTPOIUTHUECKON AMCCOLMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HAHUA  pacCMaTPUBAIOTCS HA  OCHOBE  AMIIMPUYECKHU
MOJIYYCHHBIX U OCMBICICHHBIX (DAaKTOB, PAa3BUBAIOTCS MOCIEAOBATENHBHO OT OJIHOTO
YPOBHS K JAPYrOMY, BBINOJHSSA (QYHKIUUA OOBSICHEHHS U MPOTHO3UPOBAHMS CBOWCTB,
CTPOCHHSI U BO3MOYKHOCTEW MPAKTHUYECKOIO0 MPUMEHEHHS M TMOJYYEHUS H3Y4aeMbIX
BEILIECTB.

OcBoeHue  mporpaMMbl O  XHMHUH  CIIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJCTABICHUS] 0 XUMHUYECKOW COCTABIISIFOLIEH HAyYHOU KAPTUHBI MUpPA B JIOTHUKE €€
CUCTEMHOW MPUPOAbI, LIEHHOCTHOTO OTHOIIEHUS K HAayYHOMY 3HAHHIO U METOJIaM
MO3HAHUS B Hayke. M3yueHne XuMUM MPOUCXOIUT C MPUBJICYECHUEM 3HAHUN U3 paHee
M3YYEHHBIX yueOHBIX TpenMeToB: «Okpyxarommii Mupy», «buonorus. 5-7 kimacce» u
«®Dwusnka. 7 K1ace».

[Ipu M3yyeHHH XMUMHUU MPOUCXOIUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHUUYECKOU
HayKl Kak OO0JIaCTH COBPEMEHHOrO €CTECTBO3HAHMS, MPAKTUYECKOW JIE€SITEIbHOCTH
YeJoBeKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. 3ajgaya y4eOHOTo
MpeaIMeTa COCTOUT B (DOPMUPOBAHUM CHUCTEMBI XUMUYECKUX 3HAHUN — BaKHEUIIHNX
(dakTOB, MOHSATUI, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHHM, JOCTYMHBIX O00OOIIECHMI



MHPOBO33PEHYECKOr0 XapakKkTepa, sA3blka HaAyKH, B MPUOOILIEHNN K HAyYHBIM METOJaM
MO3HAHUSI TPU H3YUYECHHHM BEIIECTB M XUMHUYECKUX peakiuid, B (HOPMUPOBAHUU U
Pa3BUTUU MO3HABATEIBHBIX YMEHUNW U MX MPUMEHEHUU B y4eOHO-TIO3HABATEIBLHOU U
y4e0HO-UCCNEOBATENIbCKON  I€ATENbHOCTH, OCBOEHUM  MpaBui  0€30MacHOro
oOpalieHus ¢ BeIIeCTBaMHU B IOBCEHEBHOM JKU3HM.

[Ipy u3yyeHHMH XHUMHHM HA YpPOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUs Ba)KHOE
3HaYEHUE MPUOOPENIN TaKKUe LeJd, KaK:

— (opMHUpOBaHHE MHTEIJIEKTYalbHO pA3BUTOW JIMYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

— HamnpaBJICHHOCTh OOYYEHHs Ha CUCTEMAaTHYeCKOe MPUOOLIEHUE 00Yy4arOIINXCs
K CAaMOCTOSITEJIbHOW IO3HABATENbHOU AESITEIbHOCTH, HAYYHBIM METOAaM IO3HAHUS,
(GOpMUPYIOIIMM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEHN K XUMHUH;

— olecrnieueHUe YCIOBUM, CIOCOOCTBYIOIIMX MPHUOOPETCHHUIO OO0YYaIOIIMMUCS
OMbITa Pa3HOOOpPA3HOW NESATENbHOCTH, IO3HAHHWA U CaMOIIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), HMEIONIMX YHHUBEPCAJbHOE 3HAYCHUE s
Pa3IUYHBIX BUIOB JCATEILHOCTH;

— (QopmupoBanue o0meld GYHKIMOHAIBHOW H  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHUCJI€ YMEHUN OOBSCHSITH U OILICHUBATH SIBICHUS OKPYKAIOIIETO
MUpPa, UCTIOJIb3Ys 3HAHUSI U OIBIT, OJYYSHHBIE MPYU U3YYCHUH XMUMHH, IPUMEHSATH UX
U pelIeHUH MpoOJieM B MOBCETHEBHON KU3HU U TPYJIOBOM JAEATEIBHOCTH;

— (opmupoBanre y 00y4yarouuxcsi TyMaHUCTUYECKUX OTHOIIECHUHN, TTOHUMAHUS
[IEHHOCTH XUMHMYECKHX 3HAHUW JUIsi BBIPAOOTKM SKOJOTUYECKU I1eJIecO00pa3HOro
MOBEICHUSI B OBITY M TPYIOBOM JESITEILHOCTH B LIEJISIX COXPAHEHHS CBOETO 310POBBS
Y OKPY>Karouen IpUpOIHON CPEIbI;

— pa3BUTHE MOTHBAlUU K OOYYECHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CaMOBOCIIUTAHMIO HA OCHOBE YCBOEHUS OOIIEUETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOPY MTPOQ WIS M HAMPABIEHHOCTH JTabHEHIIIETO 00 YICHHUS.

OO1ee ynMcao yacoB, OTBEAEHHBIX JJI1 U3YUEHHMS] XUMUU HAa YPOBHE OCHOBHOTO
obmiero obOpaszoBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 daca B
HeJeno), B 9 kiacce — 68 4yacoB (2 yaca B HEJENIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMUYECKHE TOHATHS

[Ipenmer xumuun. Ponb XuMuuM B )KU3HU YellOBEKA. XMMUSA B CUCTEME HayK. Tena
u BemecTBa. Du3MYeCKHe CBOMCTBA BEIIECTB. ATrpPEraTHOE COCTOSHUE BEIECTB.
[lonsiTue 0 Meronax mo3HaHus B XuMmuu. Yuctelie BemecTBa U cMecu. CrocoObl
pas3zelieHusl CMECE.

ATOMBI U MOJIEKYJBl. XuUMHUYeCKue dJieMeHTbl. CHMBOJIBI XHUMUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumuueckas (popmyna. BaJleHTHOCTh aTOMOB XMMHMUYECKHX SJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemlecTB. OTHOcuTenbHass aToMHash Macca. OTHOCUTEIbHAs
MOJICKYJISIpHast Macca. MaccoBasi 10JIsl XUMHUYECKOTO JIeMEHTa B COSMHEHUMU.

KomnuectBo BemectBa. Moisb. MonsipHas Macca. B3aummocCBs3b KOJIMYECTBa,
MacChl U Ynciia CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuérhl o hopmMynamM XUMHUUYECKUX
COE€IMHEHUH.

dusznyecKkne W XUMUYECKHUE SIBIICHHS. XUMHUUYECKash peakius U e€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BelIecTB. XUMHUYeckWe ypaBHeHHs. Kraccudukamms
XUMHUYECKUX peaKIuii (CoequHEHUs, Pa3IOKCHHS, 3aMEIIeHUs, 0OMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMMHMYECKOH IOCYAOM, TMpaBUiiaMH PabOTHl B J1Aa0OpaTOpUU H
npuéMaMu OoOpalieHus C J1TabopaTOpHBIM OOOPYIOBAaHUEM, H3YUEHHE U OIKMCAaHUE
(br3UYECKUX CBOMCTB 00pa3Ii0B HEOPTraHUUYECKUX BEIIECTB, HAOMIOeHNE (HU3NIECKHIX
(nmnaBneHWEe BOCKA, TasHUE JibjJa, pacTUpaHUE caxapa B CTYNKE, KWUIECHUE U
KOHJICHCAlMsl BOJbI) M XUMHYECKUX (TOPEHHE CBEYH, MPOKAUIMBAHUE MEIHOU
IIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCIOTOW) SBJICHWM, HAOIIOJICHUE W OMHMCAHUE
MPU3HAKOB MPOTEKAHUS XMMUUYECKUX pPeakiuid (pa3fiokKeHUe caxapa, B3auMOACHCTBUE
CEpPHOM KHCIOTHI C XJOPUAOM Oapwsi, pasnoxkenue ruapokcuga meau (l) mpum
HarpeBaHWM, B3aMMOJCHCTBHE »keie3a ¢ pactBopoM comm Mmenu (1), m3yueHue
CIIOCOOOB pa3feiCHHs] CMECel: ¢ MOMOIIbI0 MarHuTa, (PUILTPOBAHUE, BBHIMTAPHUBAHUE,
TUCTUJUISIISA, XpoMaTorpadus, IpoBeACHNE OYMCTKHA MOBAPEHHOM COJIM, HAOIFOICHUE
1 OMHMCAaHHUE PE3yIbTATOB MPOBEACHHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPaHECHUS
MAacChl, CO3/IaHuEe MOJIeNIeH MOJIEKYJ (IIapOCTEPKHEBBIX).

BaxHeiuue npeacTaBuTe/Id HEOPraHMYeCKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopong — 3ieMEHT M MpPOCTOe
BellecTBo. Haxoxienrne kuciopoaa B Ipupoje, pu3nieckue 1 XMMUYECKHE CBOMCTBA
(peakuuu rtopenus). Oxcuasl. Ilpumenenue kuciopoaa. CrocoObl MOIyYEHUS



KHCJIOPOJIa B TA0OpATOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT Kucjaopoja B IpUpo/Ie.
O30H — ajuioTponHas MoaU(UKAIKS KUCIOPOaa.

TernoBoit 3 PexT XUMMUYECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHMS, IK30-
U DHAOTEPMHUYECKUE peakuuu. TOIIMBO: Yroiab W METaH. 3arpsi3HEHUE BO3]yXa,
yCUJIEHHUE NMapHUKOBOTO 3 (exTa, pa3pylieHue 030HOBOTO CIIOS.

Bonopon — snemeHT u npoctoe BemectBo. HaxoxaeHne Bogopoaa B MpUPOJE,
dbu3nYecKue 1 XMMHUYECKUE CBOMCTBA, TPUMEHEHUE, CIIOCOOBI nmojydeHus. Kuciorsl u
COJIH.

Momnsipabiii 00BEM ra3oB. PacuéTel Mo XUMHYECKUM YPaBHECHUSIM.

duznueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopel. HachklleHHbIE
YU HEHACBHILICHHBIE PACTBOpPHL. PacTBOpMMOCTH BeElIECTB B Boje. MaccoBasi a0Jid
BEILIECTBA B pacTBOpE. XMMHYECKHE CBOMCTBa Bojbl. OcHOBaHuUs. Posib pacTBOpOB B
NpuUpojie W B KU3HU uYeloBeka. KpyroBopoT BoAbl B MNpUPOAE. 3arpsi3HEHUE
NpUpOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus wHeoprannueckux coeauHennil. Oxcuasl. Kiaccudukarus
OKCUJIOB:  coieoOpa3ytonie  (OCHOBHBIE,  KHCIOTHbIe,  aM(OTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcnioB. dusnueckue 1 XMMUYECKHE CBOMCTBA
okcu0B. [lonyueHne okCuaoB.

OcHnoBanusi. Knaccubukanuss ocHOBaHUM: IIETOYM UM HEPACTBOPUMBIE
ocHoBaHus. Homenkmatypa ocHoBaHui. @DuU3NUeCKMe€ M XHMHYECKHE CBOMCTBA
ocHoBaHui. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccudukamus kucinor. Homenknatypa kucnor. dusnueckue u
XUMHYECKHUE CBOMCTBA KHCIOT. Psan axtuBHoctu MetaywmioB H. H. bekerosa.
[Tomydenue KUCIOT.

Comu. Homenknatypa coneid. dusznyeckue U XUMHUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnueckas CBsI3b MEXKY KJIACCAMH HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuit IKCnepumenm:

Ka4eCTBEHHOE OINPEACICHUE COACPKAHMS KHUCIOpPOAA B BO3JIYyXE, MOJIyYEHHE,
coOupaHue, pacrlo3HaBaHWE W M3YyUYCHHE CBOWCTB KHCIOpoja, HaOIoIeHne
B3aUMOJICMCTBUS BEIIECTB C KUCIOPOAOM U YCIIOBUSI BOSHUKHOBEHUS U IIPEKPALLCHU S
ropeHusi (Tokapa), 0O3HAKOMJICHHE C O0Opa3llaMi OKCHJIOB W OMNHCAHHE MX CBOWCTB,
MoJiyuyeHue, coOupaHue, pacrno3HaBaHUE M U3YUYEHUE CBOICTB Bojaopojaa (TOpeHue),
B3aumojielictBue Bojopoga ¢ okcuaom wmeaud (1) (Bo3MOXHO HCIONIB30BaHKE
BUJIEOMATEpUATIOB), HaOMIOJCHHE OOpasloB BEMIECTB KOJIWYECTBOM |  MOJb,
UCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHUSI BEUIECTB C Pa3IMYHON PacCTBOPUMOCTHIO,
MIPUTOTOBJICHHE PACTBOPOB C ONPEACIEHHOM MACCOBOM JOJEH PACTBOPEHHOTO
BEIIIECTBA, B3aMMOJICUCTBUE BOIBLI C METaJIaMH (HATpUeM M KaJibIlueM) (BO3MOKHO



WCIIOJb30BaHUE BUJEOMATEpUATIOB), UCCJIEIOBAaHUE OOpa3OB HEOPTraHUYECKUX
BEILIECTB PAa3IMYHBIX KJIACCOB, HAOJIOJCHUE HW3MEHEHUSI OKPACKW HHIUKATOPOB B
pacTBopax KHCJIOT M IIesnoyed, uzydeHue B3aumojenctBusi okcuma meau () c
pacTBOPOM CEPHOW KHCJIOThI, KHUCJIOT C METajUlaMH, pEaKIUuWd HEUTpaIu3aluu,
MOJy4YEHUE HEPACTBOPUMBIX OCHOBAHMH, BBITECHEHHE OJHOTO METajla APYTUM U3
pacTBOpa COJIM, PELIEHUE IKCIIEPUMEHTAIIBHBIX 3a7ad M0 TeMe «BakHeume Kiacchl
HEOPraHUYECKUX COCTMHEHUI.

HHepuoanuyecknii 3axkoH M Ilepuoanyeckas cucreMa XMMUYECKHX 3JIEMEHTOB
. U. MenaeseeBa. CtpoeHue aTomMoB. XuMHYecKasi CBsi3b. OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

[lepBble MOMBITKY KIACCUPUKAIIMN XUMUYECKUX dJIeMeHTOB. [ToHsITHE O rpymmax
CXOJIHBIX D3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENbHBIE METasUIbl, TaJOTeHHI,
WHEPTHBIC Ta3bl). OJEMEHTHI, KOTOpbie 00pa3yroT amQpOTepHbIC OKCHIBl U
TUJPOKCUIBI.

[Tepuonnueckuit 3akoH. [lepuoguueckas cucrema XUMUIECKUX 3yieMeHToB 1. U.
MenneneeBa. Kopotkomepuoanas u jiuHHOmNepuonHas (opmbl I[lepuonuueckoit
cuctemMbl xumudeckux osnemeHtoB [[. WN. Menneneesa. Ilepronbl W TpyIIIbL.
@u3HYECKU CMBICI MTOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Ctpoenne atomoB. CoctaB aToMHBIX sifep. M3otombl. DnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB nepBbIX 20 XuMuueckux 3neMeHToB [lepuoanueckoi
cuctembl J[. M. MeHnneneeBa. XapakTEpUCTUKA XUMHUUYECKOTO 3JIEMEHTA IO €r0
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUSl paanyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJIUIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIaM.

3nauenue llepuoamueckoro 3akoHa u llepuoauueckod CHCTEMBI XMMUYECKHUX
BJIEMEHTOB ISl pa3BUTUA Hayku W npaktukd. [[. WM. MenpeneeB — y4€HBIM M
rpaXkIaHUH.

Xumuueckas cBs3b. KoBasieHTHast (MOJisipHAas W HEMOJISIpHAsl)  CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okucieHusi. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Tpoieccel
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

M3yYeHHE OOpa3l0B BEIIECTB METANIOB W HEMETAJJIOB, B3aMMOJICICTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJOYEH, ITPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil (ropeHue,
pEeaKIu pa3oKeHUs, COeAUHEHNUS ).

Mexcnpeomemunie cea3u



Peanuzamus MeXnpeaMeTHbIX CBA3CH NOpH M3YYEHHMM XHMMHUM B 8§ Kiacce
OCYIIECTBIISIETCS. Yepe3 MCIOIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYUHBIX MOHSITHUH,
TaK Y MOHSITUM, SBIISIIOIINXCS CUCTEMHBIMU JIJISI OTAEIBHBIX MTPEIMETOB €CTECTBEHHO--
HAay4YHOI'O ITUKJIA.

OO01mue ecTeCTBEHHO--HAy4YHbIC TOHSATHS: HAy4HbId (DaKT, TUIOTE3a, TEOpHs,
3aKOH, aHAJIU3, CUHTE3, KiIacCU(pUKAIUs, IEPUOIUIHOCTh, HAOIIOACHUE, SKCTICPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

®dusukKa: Marepus, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU/, U30TOIbI,
PaIMOaKTUBHOCTh, MOJICKYyJa, OJJICKTPUYECKUIM 3apsij, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHHE BEIEeCTBA, Ta3, (PU3NYECKUE BEIUYUHBI, CAMHUIIBI HU3MEPEHUSI,
KOCMOC, TIJIaHEThI, 3BE€3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOJBI, MOJE3HBIE
MCKOTIa€MblI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuit 3akoH. [lepuoguueckas cucrema XUMHIECKUX 3y1eMeHToB 1. U.
MenpneneeBa. CrtpoeHue aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHUM CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOAOB, KA, KAIbLUA U UX COCIUHEHUN B
COOTBETCTBUH C IOJI0KEHUEM DJIEMEHTOB B [leprnoanyeckoit cucreMe U CTPOEHUEM UX
aTOMOB.

CrpoeHue BeniecTBa: BHABl XHUMHYECKOW CBA3U. THUIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKUA U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHUYECKHUX BEIIECTB. XUMHUYECKUE
CBOWMCTBAa BEIIECTB, OTHOCSAUIMXCA K Pa3JIM4YHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUN, TEHETUYECKAs CBS3b HEOPraHMYECKUX BELIECTB.

Knaccudukaims XuMUYECKUX peakIuil Mo pa3IudHbIM MPU3HAKAM (TI0 YUCITY U
COCTaBY yUYacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TETUIOBOMY (D (EKTy, M0 U3MEHEHUIO
CTETICHEH OKHUCICHUS XUMHUYECKHUX DJIEMEHTOB, MO OOpPaTUMOCTH, IO YYaCTHIO
KaTaJIn3aTopa). JK30- U SHAOTEPMUUYECKUE PEAKIINHI, TEPMOXUMHUYECKUE YPABHECHMUS.

[Torsitue o ckopocTH XuUMHUYecKoW peakuuu. lloHatme 00 oOpaTUMBIX
HEOOpAaTUMBIX XHUMHYECKUX peakiusax. [IoHATHE O TOMOTEHHBIX M TETEPOTECHHBIX
peakuusx. llonstue o karamuse. [loHsTHe O XxuMHueckoM paBHOBecHH. DaKTOpHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAaKUWH W TOJOKEHUE XUMHUUYECKOIO
paBHOBECHSL.

OKuCIUTENbHO-BOCCTAHOBUTEIILHBIE peaxkuuy, AIEKTPOHHBIN OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuu. CocraBneHue YpaBHEHUM



OKHUCJIUTENbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUd C  MCHOJB30BAaHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust PNEKTPOIMUTUUECKON ITUCCOLMALMU. DJIEKTPOJUTHl U HEAIEKTPOJIMTHI.
Katnonbl, anumoHbl. MexaHuW3M AUCCOLMAIMUA BEIIECTB C PA3JIUYHBIMU BUAAMHU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu noHHOrOo OOMEHa. YCIOBUS MPOTEKAHUS PEaklMii MOHHOro OOMEHa,
MOJIHBIE W COKPAIIEHHBIC MOHHBIE YpaBHEHUS peakiuii. CBOMCTBA KUCIOT, OCHOBAHUM
U coleil B cCBeTe MpENCTaBICHUNH 00 DIIEKTPONMTHYECKOW JAMCCOLIMALIMH.
KauectBenHnbie peakiinu Ha UOHBL. [IOHSITHE O TUIPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME C MOJEISIMH KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYEeCKUX
BEII[ECTB — METAJUIOB U HEMETAJIOB (rpaduTa U anMasa), CJI0KHBIX BEIIECTB (XJIopuaa
HATpHs), MCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOW peakiuu OT
BO3JICUCTBUS Pa3IUYHBIX (haKTOPOB, UCCIICIOBAHKUE AJIECKTPOIPOBOJTHOCTH PACTBOPOB
BEIECTB, Mpolecca AUCCOLMAIMU KHUCJIOT, IIeJo4er U cojieh (BO3MOXKHO
WCIIOJb30BAHUE BHUJIEO MATEPUAJIOB), MPOBEJACHHUE OMbITOB, WIIIIOCTPUPYIOLIUX
NpU3HAKA MPOTEKAHMs peakluii HOHHOTO oOMeHa (0Opa3oBaHME OcCa/Ka, BbIICIICHUE
raza, oOpa3oBaHHME BOJIbI), OIBITOB, WUTIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBHUTENIBHBIX pEaKIuil (TOpeHue, peakuuu paslIokKEHUs, COCIUHEHHUS),
pacro3HaBaHWE HEOPraHMYECKHUX BEHIECTB C MOMOILIBIO KAaYeCTBEHHBIX pEaKklui Ha
MOHBI, pEHIEHNE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaibl 1 MX COeIMHEHUS

OO6mast  xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIIECTB — raJlor€HOB. XMMHUYECKHE CBOMCTBA HA MpUMEPE XJIopa (B3aUMOJCUCTBUE C
MEeTajulaMHd, HEMeTalylaMH, MIenodamu). XijopoBojopon. ConsiHas  KHCIIOTa,
XUMHWYECKHUE CBOWMCTBA, MOJYYEHHE, TPUMEHEHHE. JIelCTBHE XJIOpa U XJIOPOBOAOPOIA
Ha OPraHMU3M 4eJIoBeKa. BaxkHelue XJIopuapl U UX HAX0XKICHUE B IPUPOJIE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpOSHUS
aTOMOB, XapaKTepHble CTemeHu okucieHus. CTpoeHue W (QuU3MYecKue CBONCTBA
MPOCTHIX BENIECTB — KHUCIOPOAA U CEPhl. AJUIOTPOIHBIE MOAU(DUKAIIMN KUCIOpOaa U
ceppl. XWUMHUYECKHE CBOMCTBa ceprl. CepoBogopoa, CTpoeHue, (U3UYECKUuEe u
XUMUYECKHe CcBOWCTBA. OKCUIBI Cepbl KaK MPEICTABUTENIN KHUCIOTHBIX OKCHJIOB.
Cepnas xkucnora, (U3NYECKUE W XMMHUYECKHE CBOWCTBA (OOIME KaK MPEICTaBUTEIS
KJlacca KHUCJIOT M crenuduyueckne). XUMUYECKHE PEAKIUH, JIeKAllhue B OCHOBE
MPOMBIIIJIEHHOTO CcHoco0a TMOJNy4eHUsi CepHOM KucioThl. [IpuMeHnenue cepHoi
kuciaoTbl. CoJIM CEepHOM KHUCIOTHI, KauyeCTBEHHas peakuus Ha Ccyiab(haT-HuoH.
Haxoxnenne ceppl M €€ COCOUHEHUM B MNpUPOAEC. XHUMHUUYECKOE 3arpsi3HCHUE



OKpYXalolel cpe/ibl COeTMHEHUSIMU Cephl (KUCIOTHBIE JT0KIH, 3arpsiI3HEHUE BO3AyXa
1 BOJIOEMOB), CITIOCOOBI €r0 MPeI0TBPAIICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHWE B MPUPOJE,
¢usznueckre U xuMuueckue cBoiictBa. KpyroBopoT azora B mpupoje. AMMUAK, €ro
(duznueckre 1 XMMUYECKUE CBOWCTBA, NOJydeHHe U puMeHeHue. Colu aMMOHUS, X
¢u3znueckre 1 XuMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHbBI
aMMOHMS. A30THas KUCJOTa, €€ MoyydeHHue, (PU3MUYEeCKUe U XMMUYECKHE CBOICTBa
(obmme kak mpencTaBUTENsl Kilacca KUCIOT W creuupuueckue). Mcnonb3oBaHue
HUTPATOB U COJI€Hl aMMOHHUSI B KayeCTBE MHUHEPAIbHBIX yH0OpeHud. XUMUYEeCcKoe
3arpsi3HEHHE OKpY)KaloUlell Ccpelbl COEIMHEHUSIMH a30Ta (KUCJIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/YyXa, MOYBBI U BOJOEMOB). Docdop, amioTponHble MOAUPUKALNUN
docdopa, pusnyeckue u xumuueckue cBoiictBa. Oxcun gocdopa (V) u dpochopnas
KUCTIOTa, (U3NYECKHEe M XHUMHYECKHE CBOMCTBa, moiydeHue. Vcmonp3oBaHue
¢docdaToB B KaueCcTBE MUHEPAIBbHBIX YI0OpEHUH.

O6mast xapakrtepuctuka sneMeHToB |V A-rpynmbel. OcoOeHHOCTH CTpOEHUs
aTOMOB, XapaKTEpHbIE CTENICHU OKHUCIICHHS. YTJIEPO, aJUIOTPONHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B Mpupoje, (puzmdeckue U XUMHUYECKHE CBOMCTBA. AJCOpOLHUSA.
Kpyrosoport yriepona B npupoae. OKcuabl yriepona, ux Gu3nueckrue 1 XUMHUECKHEe
CBOICTBa, JEWCTBHE Ha JKUBbIE OPraHU3Mbl, TMOJy4YeHHE U TMPHUMEHEHHE.
DKoJjoruyeckue mpoOJieMbl, CBA3aHHBIE ¢ okcuaoM yriepoaa (1V), rumnoresa
rJI00QJIBHOTO TMOTEIUICHUS KJIMMarta, MapHUKOBBIN 3 (dekT. YronbHas KUCIOTa U €€
coilu, WX (U3MYECKHE U XHWMHUUYECKHE CBONCTBA, TMOIYyYEHHE W TPUMEHEHHE.
KauecTBeHHass peakumsi Ha KapOoHaT-MOHBI. lcrmosb3oBaHue KapOOHATOB B OBITY,
MEIUIMHE, MPOMBINIJICHHOCTH U CEJILCKOM XO3sIICTBE.

[lepBoHauanbHble MOHATHA 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSX
yraepoja (MeTaH, 3TaH, 3TWIEH, alleTUIEH, 3TaHOJ, INIMLUEPUH, YKCYCHas KHUCIIOTA).
[IpuponHble UCTOUHUKH YTIIEBOAOPOJOB (Yroib, MPUPOIAHBIN ra3, He(Th), MPOTYKTHI
ux TmiepepadoTku (OEH3WH), MX poib B OBITY W TpoMblUieHHOCTH. [loHsATHE O
OMOJIOrMYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OesKax, yrieBoJax — U UX POJH B JKU3HU
4esioBeKka. MarepuanbHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN.

Kpemnwnii, ero ¢pu3ndeckne 1 XUMUYECKHUE CBOWCTBA, TIOJyYEHNUE U TIPUMECHECHHE.
Coenunenust kpemuusi B mpupoe. O0uue npeacrabinenus o0 okcunae kpemaus (1V) u
KpeMHHEeBOW KkucioTe. CUIMKAThl, UX HCIONb30BaHUE B OBITY, B MPOMBIIUICHHOCTH.
BaxxHeliine CTpOWTENbHBIE MaTepHalibl: KepaMHKa, CTEKJIO, IIEMEHT, O€ETOH,
xene300eToH. [IpobdiiemMbl 6€30MacHOr0 UCHOBb30BAHUS CTPOUTENBHBIX MAaTEPHAIIOB B
MMOBCEHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:



n3yueHue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKlMil Ha XJIOPUA-UOHBI U HAOJIOJCHUE MPU3HAKOB UX
MPOTEKAHMUSI, OMBITHI, OTpaXKaroIre GU3NYECKUE U XUMUIECKHUE CBOMCTBA TAJIOTEHOB U
WX COCIMHEHUN (BO3MOXKHO HCIIOJB30BaHUE BUJIEOMATEPUATIOB), O3HAKOMJICHUE C
oOpaziiaMu XJOpuI0oB (TaJOT€HUIOB), O3HAKOMJICHHME C oOpaslamMu cepbl U ¢
COCMHEHUAMHN (BO3MOXXKHO  HCIIOJb30BaHUE BHUJEOMATepuasoB), HaOI0JACHUE
mpoiiecca OOYIJIMBaHHUS caxapa IO JCWCTBUEM KOHIIEHTPUPOBAHHOW CEpHOU
KHUCIIOThI, W3yYCHHE XUMHYECKHX CBOMCTB pa30aBICHHOW CEpHOW KHCJIOTHI,
POBEJICHUE KAYECTBEHHOM peakiuu Ha Ccyiab(dar-uoH U HAOIIOJeHHE TpU3HaKa e&
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MUECKUMU CBOMCTBaMHM a3zora, ¢ochopa u Hux
coeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHJIEOMATEpUANIOB), 00pa3liaMu a30THBIX U
dbochopHbIX ynoOpeHu#, MojgydeHue, coOupaHue, pacro3HaBaHUE U U3yUCHHE
CBOMCTB aMMHaKa, IIPOBeJICHUE KaUueCTBEHHBIX PEaKIMii Ha UOH aMMOHHS U docdat-
WOH M M3Yy4YCHUE MPU3HAKOB WX MPOTECKAHUsI, B3aMMOJICHCTBHE KOHIICHTPUPOBAHHOMN
A30THOM KHUCJIOTHI C MEJIbIO (BO3MOXKHO MCTIOJIb30BAHUE BUIEOMATEPUAIIOB), U3yUCHHE
MOJIeJIeN KPUCTAUTMYECKUX PEHIETOK anMasa, rpadura, QpysiepeHa, 03HaKOMIICHUE C
MPOIIECCOM  aJICOPOIMU  PAaCTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM  YIVIEM U
YCTPOMCTBOM MpPOTHUBOTasa, MOJy4YeHHE, COOMpaHHe, DPACIO3HABAHUE U H3yUYCHUE
CBOICTB YIJIEKHCJIOTO Ta3a, MPOBEJEHUE KAYECTBEHHBIX pEaKIuii Ha KapOOHAT U
CUJIMKAT-UOHBI M N3yYEHHE NTPU3HAKOB UX MPOTEKAHUS, O3HAKOMIICHHE C IPOIYyKLIHEH
CUJIMKATHOW TPOMBIIUICHHOCTH, PELIEHUE SKCIEPUMEHTAJIbHBIX 3aJady 10 TeMe
«BaxHeiie HeMeTaulbl U UX COEAUHEHUSD.

MeTausibl M UX COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU MX
nonoxeHnus B [leppoanueckon cucreme xumuueckux ainementoB . . Menaeneesa u
cTtpoeHusi atroMoB. CTpoeHue MeTramuioB. Mertamnuyeckas CBA3b M METAJIMYECKAS
KpUCTAJIMYECKAsT PEmIETKA. DJIEKTPOXUMHUYECKUN pAl  HANpsHKEHUH METallIoB.
dusnyeckue W XUMHYECKHE CBOMCTBa MeTayioB. OOmmMe CrnocoObl TOMydYeHUs
MeTauioB. [loHSATHE O KOPPO3WMHM METAIJIOB, OCHOBHBIE CIOCOOBI 3aIlMTHI MX OT
Kopposuu. CruiaBsl (CTanb, YyryH, JIOPATIOMUHUN, OpOH3a) U MX MPUMEHEHUE B OBITY
Y TIPOMBIIIJIEHHOCTH.

[[{eounble MeTajuibl: TOnoXkeHue B llepuonnueckoi cHCTEME XUMHYECKHX
snementoB J[. M. MenneneeBa, CTpo€HHWE WX aTOMOB, HAXOXJICHUE B MPHUPOE.
dusnyueckue U XUMUUYECKUE CBOMCTBa (Ha mpumepe HaTpusi M Kamus). OKCHUIIBI U
TUAPOKCUABI HATpUS U Kanus. [[puMeHeHne MEeI0UYHbIX METANIOB U KX COEIUHEHUM.

[[leoyHO3EMENBHBIE ~ METAIbl  MarHud W KallbLMU:  TOJIOKEHUE B
[Tepunonuueckoit cucreme xumudeckux sieMeHToB J[. M. MenaeneeBa, cTpoeHHue HX
aTOMOB, HaxoXJeHue B npupoje. Pu3nuecKue U XMMHUYECKUE CBOMCTBA MarHus U



Kayblivs. BakHeilne coequHeHUs] Kalblus (OKCUM, TUIPOKCUM, coyin). XKECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHEHHUS.

AnroMuHUN: TIOJIOKEHNE B lleproanueckoi cucTeMe XUMUYECKUX JIEMEHTOB /1.
N. Mengeneesa, cTpoeHHe aroMa, HaxoxiaeHue B Inpupoae. Dusuueckue u
XUMUYECKHE CBOWCTBA altoMUHUA. AMDOTEpHbIE CBOWCTBA OKCHAA W THUIPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuoguueckoi cucteMe XUMUYECKUX 3y1eMeHToB Jl. 1.
MenpeneeBa, CTpOEHHUE aTOMa, HAXOXJACHUE B mpupojae. OU3NUEeCKUe U XUMUUYECKUE
cBoMcTBa xene3a. OKcuanl, rupokcuibl U conu xkenesa (1) u xenesa (I11), ux cocras,
CBOMCTBA U MOJyYECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHME ¢ oOpasllaMd METauUIOB U CIUIAaBOB, HX (U3UYECKUMU
CBOMCTBaMU, U3YYEHUE PE3YIHTATOB KOPPO3UU METAIIIOB (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMAaTEepUaiOB), OCOOEHHOCTEN B3aMMOJICHCTBHUS OKCHJA KalblUsl U HATPUSA C
BOJOM (BO3MOXHO UCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HCCIICIOBAHHE CBONCTB
HKECTKON BOJBI, TIpoIlecca TOPEHUA Kejle3a B KUCIOpoJie (BO3ZMOKHO HCIOJIb30BAaHUE
BUJIEOMATepUaIOB), MPU3HAKOB TMPOTEKAHUS KAYCCTBEHHBIX pEaKIUi Ha HOHBI:
MarHus, KaJblUs, amtoMuHus, IuHKka, sxeneza (1) u oxemeza (M), memm (1),
Ha0JII0/IEHNE U ONMCAaHUE MPOIECCOB OKpPAIIMBAHUA TJIAMEHU MOHAMH HATpus, Kallus
M Kanplus  (BO3MOKHO  HCIIOJIb30BaHWME  BHJIEOMATEPHUANIOB), HCCIEIOBaHUE
aM(OTEpHBIX CBOMCTB THAPOKCHAA QIIOMUHUS M THUIPOKCHAA IIMHKA, pEIIeHHUE
AKCHEPUMEHTAIBHBIX 3a7a4 10 TeMe «Ba)xHelIlne MeTaluIbl U UX COCTUHEHUS».

XUMHA U OKPYXKAKIIAA Cpeaa

BemecTtBa u Marepuasibl B MOBCEAHEBHOW KW3HHM 4YeloOBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas momomis mpu
XUMHUYECKUX 0KOTaX U OTPaBIECHUAX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYyKaroueh cpenapl (mpeaenbHas IOmycTHMast
KoHILIeHTpaust Bewects, naiee — [IJIK). Ponp Xxumuum B pelieHUM 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

M3ydeHHe O0O0pas3IoB MaTepuagoB (CTEKJIO, CIUIABbl METAJUIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemunie ceasu

Peanuzamuss MexnpeaMeTHbIX CBA3C€M NOpH M3YYEHHMM XHMMHM B 9 Kiacce
OCYIIECTBIISIETCS] YEPE3 MCIIONH30BAHNE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH,
TaK Y MOHSTHM, ABIISIIOIINXCS CUCTEMHBIMU JIJI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO--
HAay4YHOI'O IIUKJIA.



OOmme ecTeCTBEHHO-HAYYHbIE TOHATHSA: HAYYHBIA (akKT, THUIOTe3a, 3aKOH,
TEOpUs, aHalW3, CHHTE3, KiIacCU(UKAIMI, TEPHOJUYHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIb, SBIICHUE, TAPHUKOBBIN 3P HEKT,
TEXHOJIOTHUSI, MaTEPHAITBI.

dusnka: Matepus, aTOM, DJICKTPOH, NMPOTOH, HEUTPOH, WOH, HYKJIUI, W30TOIIHI,
PaINOaKTHBHOCTH, MOJICKYJIa, AJCKTPUICCKUH 3apsiI, POBOJIHHUKH, ITOTYITPOBOTHUKH,
TUDJICKTPUKH, (OTOAIEMEHT, BEIIECTBO, TeEJI0, OO0BEM, arperaTHoe COCTOSHHE
BEIIECTBA, Ta3, pPACTBOP, PACTBOPUMOCTH, KPHUCTAUIMYCCKAs pemETKA, CILIABHI,
(du3HUeCKre BEIMYHUHBI, CIUHUIIEI U3MEPEHHUS, KOCMHUYECKOE TIPOCTPAHCTBO, IJIAHETHI,
3BE31b1, COJHIIE.

buonorus: ¢dorocuHTe3, apixaHue, Owocdepa, SKOCHCTEMa, MHHEPAIbHBIC
yI0OpEHUSI, MUKPOAJIEMEHTBI, MAKPOAJIEMECHTHI, TUTATEIIBHBIC BEIICCTRA.

I'eorpadus: armocdepa, rugpocdepa, MUHEPANIBI, TOPHBIC TOPOBI, MOJIE3HBIE
HCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMBI 11O
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE  pE3yJbTAaThl  OCBOCHHUS  MPOTPaMMbl  OCHOBHOTO  OOIIIETO
oOpa3oBaHus JOCTUTAIOTCA B XoJ€ OOydYeHHs XHMHH B €IMHCTBE Yy4eOHOU u
BOCIIUTATEIIbHOW JAESATEILHOCTH B COOTBETCTBUHM C TPATUIMOHHBIMH POCCUHUCKUMU
COITMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBCHHBIMH IIEHHOCTAMH, TMPUHATHIMU B
oOlllecTBE TMpaBWIAMU ¥ HOPMAaMHU TMOBEJACHUS U CHOCOOCTBYIOT Mpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE pe3yJIbTaThI OTPAXKAIOT TOTOBHOCTD o0yyJaromuxcs
PYKOBOJICTBOBAThCSI CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUCHTAIIMN U PaCIIUPEHUE
OMbITa AEATEIILHOCTH HAa €€ OCHOBE, B TOM UYHCJI€ B YaCTH:

1) NnaTpHOTHYECKOT0 BOCIIUTAHUS .

IIEHHOCTHOTO OTHOIIECHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY U
HAyYHOMY HAcCJeAWI0, TIOHMMAaHWsA 3HAYCHUS XUMHUYECKOM HAayKu B IKU3HU
COBPEMEHHOI'0 O00IIecTBa, CIMOCOOHOCTH BIAAETh JTOCTOBEpPHOM uWHMOpMaNHEH o
NEPEAOBBIX JIOCTUKEHUAX M OTKPBITHSIX MHPOBOM U OTEYECTBEHHOW XHMWUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 0OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

OPEACTaBICHUS O COLMAIBHBIX HOpPMAax M NpPaBUIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTMBE, KOMMYHHMKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MI0JIE3HOM, y4eOHO-HUCCIIeI0OBATEIIbCKOM, TBOPUSCKON M APYTUX BHUIAX JIESITCIHHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEILHOCTU MPHU BHITIOJIHEHUH YUCOHBIX,
MO3HABATENbHBIX 3aJ]lay, BBINOJHEHUH XHUMHUYECKHX OJKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIY B TIpoIiecce
ATON y4eOHOHM JEesTENbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBEACHHE M MOCTYIKHU
CBOMX TOBAPHILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS
MOCJIEICTBUM MTOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEUIECTBE M XUMHYECKOW pEaKlnH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIIAIOIINE OCHOBY
JUTSI IOHUMAaHMsI CYITHOCTH HAYYHOW KapTHHBI MHpPA, MPEICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOIbI, B3AMMOCBA3SX YEJIOBEKA C MPUPOJTHONU CPEIOH,
O pOJIM XMMHH B NMTO3HAHUU ATUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHbIE MOTHUBBI, HANpaBJEHHbIC Ha IMOJIYYEHHWE HOBBIX 3HAHUI IO
XUMHUHM, HEOOXOAWMBIC JJIsi OOBSICHEHHS HAOII0IaeMbIX IIPOIECCOB M SBJICHUM,
MO3HABATEIbHOM, WH(DOPMALMOHHOW U YHUTATEIbCKOM KYyJIbTYpPhl, B TOM 4YHUCIE



HAaBBIKOB  CaMOCTOSITEIBHOW  pabOTbl C  y4yeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPATypOr,  JOCTYNMHBIMH  TEXHUYCCKUMH  CPEICTBaMH  WH(OPMAIMOHHBIX
TEXHOJIOTHM;

HHTEpeC K OOYYeHHI0O M TIO3HAHMIO, JIF0OO3HATEIBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa30BaHUIO0, MPOEKTHON U UCCIEI0BATEIbCKON JEATENbHOCTH,
K OCO3HAaHHOMY BBIOOpY HANPaBIEHHOCTU U YPOBHS 00y4YEeHUS B JaJIbHEHUILIEM;

4) popMupoBaHHUS KYJbTYPbI 310POBbS

OCO3HAHME LIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370pPOBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KHU3HM, OCO3HAHWE TNOCIEACTBUNA U HENPUITHE
BPCIAHBIX  TPHBBIUEK  (YMOTpEOJCHHS  alKOrojs, HApPKOTHKOB,  KypeHHS),
HEO0OXOIMMOCTH COOJIIOIEHUS MTpaBuil 0€30MACHOCTH TPHU OOPAILEHUN ¢ XUMUYECKUMU
BEIIECTBAMU B OBITY U pEaIbHOM KH3HU;

5) Tpy/10BOr0 BOCIIUTAHUSI:

MHTEpEC K MPAKTHUYECKOMY H3Y4YeHHUI0 mpodeccuil U Tpyda pa3iudyHOro poja,
yBaXEHHE K TPYAY M pe3yjbTaTaM TPYJIOBOU JESITEIbHOCTH, B TOM YMCJIE HAa OCHOBE
NPUMCHCHHS TPEAMETHBIX 3HAHHWHA IO XWMHH, OCO3HAHHBIH BBIOOP WHIWBHIYaJIbHOU
TPACKTOPUU TMPOJOJDKEHUS O0pa3oBaHUs € YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XWMHHU, OOIIECTBEHHBIX HMHTEPECOB W MOTPEOHOCTEH, YCHEIIHOU
npodeccuoHaIbHOM AESITENIbHOCTH W Pa3BUTUS HEOOXOAUMBIX YMEHUN, TOTOBHOCTH
aJanTHPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6) 9KOJIOrM4eCKOro BOCITUTAHMS:

HKOJIOTHYECKHU I€]1eCO00pa3HOe OTHOILIEHUE K MPHUPOAEC KaK MCTOUYHUKY KUZHU
Ha 3emiie, OCHOBE €& CYIECTBOBAaHHUSA, IMOHMMAaHHUE IIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpa3a JKW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznUecKOMy U IICUXHUYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTU COOJIOICHUS MTpaBUII
0e3omacHOro TMOBEJAEHUsT TpH paboTe ¢ BEHIeCTBAMHU, a TakKKe B CHUTYaIHsX,
YTPOKAFOIIMX 3/I0POBBIO U )KU3HU JIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TMOJydaeMble MPH HW3YYCHHH XUMHH, IS
pEeLICHUsT 3a/1a4, CBS3aHHBIX C OKPYXKAIOWIEW NPHUPOJHOW CPENOM, JJISI MOBBIIICHUS
VpPOBHS  ODKOJOTUYECKOW  KYJIbTYphl, = OCO3HAaHHA  IJIOOATBHOIO  XapakrTepa
HKOJIOTHYECKUX TMPOOJeM M TyTe WX pPEHICHHS IOCPEACTBOM METOJIOB XHWMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCSI MM B TO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe wMeTampeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIEHAYYHBIE MOHATHS (3aKOH, TEOPHS, TPHUHIINII,
runoresa, pakT, CUCTEMA, MPOLECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbIE UCIIOIb3YIOTCS
B €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha OCHOBE 3HAHUU W3



ATUX MpeAMETOB (OPMUPOBATH MPEJICTABICHUE O IIEJIOCTHOW HAYYHOU KapTUHE MUPA,
U yHUBEpCalbHbIe YyueOHble JeWcTBUS (IIO3HABATENbHbIC, KOMMYHUKATHUBHEIE,
PEryJISITUBHBIE), KOTOpble  oOecrneunBarOT  (OPMUPOBAHME  TOTOBHOCTH K
CaMOCTOSTEIIbHOMY IJIAHUPOBAHUIO U OCYILECTBICHUIO YU€OHOH €SI TEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEpPCAJIbHBIE YUeOHbIEe 1eHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHUS UCIOJIB30BATh MPUEMBI JIOTHYECKOT'O MBIIIICHUS IPY OCBOCHUM 3HAHUM:
PacKpbhIBaTh CMBIC] XMUMHUYECKUX TMOHATHH (BBIACISITh WX XapaKTEpHbIE MPU3HAKH,
yCTaHABJIMBATh B3aMMOCBSI3b C JIPYTHUMHU TOHSATUSMU), UCIOJIH30BATh MOHATHUS IS
OOBSICHEHUS OTACNIBbHBIX (DaKTOB W SIBJICHUI, BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJacCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHUUYECKUX PEaKIHi, YCTaHaBJIMBAThH
MPUYUHHO-CIIC/ICTBEHHBIE CBSA3U MEXKIY OOBEKTaMH H3Y4YCHUS, CTPOUTH JIOTHUYECKHUE
paccyxaeHusi (MHIYKTUBHBIC, JEIYKTHBHbBIC, 1O aHAJOTHUM), JEJIaThb BLIBOJLI U
3aKTIOYCHUS;

yMEHHE TPUMEHATH B TMpollecce TMO3HAaHMWS TOHATUS (NMPeIMETHhIE U
MeTanpeIMeTHbIC), CUMBOJIMUECKUE (3HAKOBBIE) MOJEIH, HCIOJIb3yEeMbIE B XHUMHH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUU MOJICIIbHBIE TPECTABICHUS —
XUMHYECKUN 3HAK (CMMBOJ DJJIEMEHTa), XuUMHUYeckas ¢opMylna H ypaBHEHHE
XUMHYECKOM peakiy — P pelieHnr yueOHO-TI03HaBaTEIbHBIX 33/1a4, C YYETOM dTUX
MOJIENTbHBIX MPEACTABICHUIN BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHbBIE MPU3HAKH
U3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB M XUMHUYECKUX PEAKIHM, BBISBISATH
oOlue 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3M M TMPOTHBOPEYHUS B
U3y4aeMbIX TPOIECCaX U SBICHUSIX.

ba3oBble ucciaenoBaTe/bCKue AeCTBUSA !

YMEHHE HWCIOIb30BaTh IOCTABIEHHBIE BOMPOCHI B KaueCTBE WHCTPYMEHTa
MO3HAHUS, a TAK)KE B KaueCTBE OCHOBBI sl (DOPMUPOBAHUS THIOTE3bI 1O MPOBEPKE
MPaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MpUOOPETeHHE OMbITa IO IUIAHWPOBAHUIO, OPTaHM3AIMd U TPOBEJCHUIO
VYCHHUYECKHX OKCIEPUMEHTOB, YMEHHE HaOmogaTh 3a XOJOM Tpoliecca,
CaMOCTOSITEJILHO TPOTHO3MPOBATH €r0o pPe3yibTaT, (OpPMYIHpOBaTH 00O0OIIEHUS U
BBIBOJIbI 10 pE3YyJIbTaTaM MPOBEIEHHOTO ONbITA, UCCIEIOBAHUS, COCTABIATh OTUET O
MpoJieJIaHHOW padoTe.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOMpaATh, AaHAIM3UPOBATH W HMHTEPIPETHPOBATH HH(OPMAIUIO
pPa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYyYAEMYIO0 W3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAS. TUTEpaTypa XUMUYECKOTO COAEPKAHUS, CIIPABOYHBIE MMOCOOUS,
pecypebl MIHTepHETa), KPUTUUYECKH OIIEHUBATh MPOTUBOPEUMBYIO U HEAOCTOBEPHYIO
uH(popMaInIo;



YMEHUE NPUMEHSTh pa3IUYHbIE METOAbl M 3alpoChl MPHU MOUCKE U OTOOpE
nHpOpMaIIMM W COOTBETCTBYIONIMX JAHHBIX, HEOOXOAUMBIX Jii BBITOJHEHUS
y4eOHBIX M TO3HAaBaTEJbHBIX 33Ja4 ONpEAEIEHHOrO THUIA, MPUOOPETEHUE OIbITa B
0o0JacCTM  UCHOJIb30BaHUS  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO MCIOJB30BAHMS PA3IUYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAaNbHYIO (OpMy MNpeicTaBieHUs HUHOpMAUU U
WTIOCTPUPOBATH PEIIaeMble 331a4l HECIOKHBIMU CXeMaMu, JuarpaMMamMu, ApyruMu
dbopmamu rpaduKu ¥ UX KOMOMHAIUSAMU;

YMEHHE UCIOJIb30BaTh W  aHANM3UpOBAaThb B  IMpollecce y4yeOHOW W
UCCJIeIOBATEIbCKON JEATENBbHOCTY HMH(MOPMALMIO O BIUSHUM TNPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKatoUlel MpUPOTHON Cpeibl.

KoMMyHuUKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHS 3a/1aBaTh BOMPOCH (B XOJ€ auaiora v (Wiu) JUCKYCCHH) MO CYIIECTBY
oOcyxJ1aeMol  TeMbl, (OPMYJIHpPOBAaTH CBOU  MPEIOKEHUS  OTHOCUTEIBHO
BBITMIOJTHEHUS MTPEJIOKEHHOMN 3a/1a4u;

YMEHHUS MPEJCTaBIATh MOTYyUYEHHBIE Pe3yIbTaThl O3HABATEIBLHON AEATEIHLHOCTH
B YCTHBIX U NMUCHMEHHBIX TEKCTaxX; JejaTh MPE3CHTAIUI0 PE3yJbTaTOB BBHITIOJHEHUS
XUMHYECKOTO JKCTIepuMeHTa (1adopaTopHOro OmbITa, JIA0OpaTOpHONW pabOThl TIO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

YMEHHS Y4eOHOro COTPYJAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOU
NO3HABATENIbHON U UCCIENOBATEIbCKONW JEATEIBHOCTH MPU PEUIEHUH BO3HUKAIOIINX
npo0JieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTIACOBAHMSI MO3UIUH (00CYKIeHNUS,
OOMEH MHEHUSMH, «MO3TOBBIE INTYPMbI», KOOPJAHMHAIIMS COBMECTHBIX JIEHCTBUM,
OTIpeJICICHHE KPUTEPHUEB T10 OLIEHKE KaYeCTBA BHITIOJHEHHON paOOTHI U APYTHE).

PeryasiTuBHbIC YHUBepCcaJIbHbIE y4eOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITEJIbHO ONPEAENATh LEIU JAESTEIbHOCTH, IUJIaHUPOBATh,
OCYILIECTBJISATh, KOHTPOJUPOBATH U MpPH HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTh, BBHIOMPAaTh Hambosnee 3¢pHEKTUBHBIE CHOCOOBI pEUIeHUS YYEOHBIX H
MMO3HABATEIbHBIX  3a/lad, CAMOCTOSTEIIBHO COCTaBIATh WM  KOPPEKTUPOBATH
MPEIIOKEHHBIA AJITOPUTM JIEMCTBUM MPU BBINOJHEHUHN 33a1aHUN C YUYETOM ITOIYyUYECHUS
HOBBIX 3HAHUN 00 H3y4aeMblXx OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OIEHUBAThH
COOTBETCTBHE IOJIYYEHHOTO PE3yNbTaTa 3asiBIEHHOW LEIH, YMEHUE HCIOJIb30BaTh U
aHAJM3UPOBATH KOHTEKCTHI, MPE/IJIaraeMbI€ B YCIOBUU 33/1aHUI.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMeTHBIX PE3YIbTATOB MO0 OCBOEHUIO 0053aTEIBHOIO COAEPIKAHNUS,
YCTaHOBIICHHOTO JAHHOU (eiepanbHOil pabodeil mporpaMMoil, BBIJIEISIOT: OCBOSHHBIC
00y4JarolUMHCsl HayYHbIE 3HaHUSI, YMEHUS U CTIOCOOBI ACHUCTBUM, crieliupUuIecKue st
npeaMeTHON 001acTu «XUMUs», BUAbI JEATEIbHOCTU MO MOJTYYSHUI0 HOBOTO 3HAHMS,



€ro WHTEpHpeTaluu, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX H

HOBBIX CUTYaIHSIX.
K koHiy oOydeHust B 8 kjacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUUECKUX TIIOHATHM: aToM, MOJIEKYIa,
XUMUYECKUI JJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOHAS U HEOJHOPOJHAs), BaJE€HTHOCTh, OTHOCUTEIbHAs aTOMHAas U
MOJICKYJISIpHAasi Macca, KOJIMYECTBO BEIeCTBa, MOJb, MOJSIpHAs Macca,
MaccoBasi /10 XMMHUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIM 00BEM,
OKCHJI, KHCJIOT4, OCHOBaHHE, COJIb, JJIEKTPOOTPUIIATEIBLHOCTh, CTEICHb
OKHCJICHUS, XHMHUYECKas peakius, KilacCUupUKaAIUi PEaKIuid: peaKiuu
COCIMHEHUS, PEAKIIMU Pa3JI0KEHUsI, PEaKIMu 3aMEIICHUs, peakiuu oOMeHa,
9K30- ¥ SHJIOTEPMUYECKHUE PEAKIINH, TeIIOBOM 3(PHEKT peakiuu, sapo aToMa,
AJICKTPOHHBIN CJIOM aTOMa, aTOMHasi OpOWTallb, paguyCc aToMa, XUMHUYECKasl
CBSI3b, TIOJISIPHAS M HEMOJIspHAs KOBAaJCHTHAas CBs3b, WOHHAs CBs3b, HOH,
KaTWMOH, AaHWOH, pacTBOp, MaccoBas IO BemiecTBa (MPOICHTHAS
KOHIIEHTpAIIMsI) B pACTBOPE;

WUIIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XMMHYECKUX TMOHITUH U
OPUMEHATH 3TU HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;
UCIIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY JAJISI COCTaBJICHUs (POPMYIT BEIIECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM;

OTpeeNsITh BaJCHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHUSX,
CTETICHb OKHMCIICHUSI PJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, MPUHAIIC)KHOCTh
BEIIECTB K OINPEACIEHHOMY KJacCy COEIMHEHHA 1o Qopmynam, BUT
XUMUYECKOW CBA3M (KOBAJIEHTHass W HMOHHAas) B  HEOPraHUYECKHX
COEIMHEHUSAX;

packpeiBaTh cMbIci Ilepmommueckoro 3akona JI. W. MeHnneneesa:
JEMOHCTPUPOBATh TOHMMAaHUE TMEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT HUX MojoxeHus B llepuonnueckoit cucreme,
3aKOHOB COXpPAaHEHHMS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO yU€HHsI, 3aKOHa ABOTaIpO;

OMHCHIBATH M XapaKTepu3oBaTh Tabmmunyto Gopmy [lepromnyaeckoit cucteMbl
XUMUYECKUX DJJIEMEHTOB: pa3iuyaTh MOHATUA «riaBHass mnoarpynna (A-
rpynmna)» u «mnobounas noarpymnmna (b-rpymma)», Mansie u O0JIbIITHE IEPHOIBI,
COOTHOCHTH 00O3HAYEHMs, KOTOpble mMeroTcs B Tabmuie «llepuoamaeckas
cucrema xumuueckux osieMeHTtoB JI. M. MenneneeBa» ¢ 4YMCIOBBIMHU
XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XUMHUYECKUX HJIEMEHTOB (COCTaB M



3apsn siipa, oOlIee YUCIo 3JIEKTPOHOB U PACHPEIETIEHUE UX N0 JIEKTPOHHBIM
CJI05IM);

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThl, HEOPraHWYECKHE BEIECTBA,
XUMUYECKHE peakiuu (MO0 YUCIAYy M COCTaBy YUYacTBYIOIIUX B pEaKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, TOJTBEPXKIasl ONUCAHUE MpPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHUM COOTBETCTBYIONIUX XUMUYECKUX PEAKITU;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOHOCTH MPOTEKAHUS XUMUUYECKUX MIPEBPAIIEHUN B PA3IMUYHBIX
YCJIOBUSIX;

BBIYHCIISITh OTHOCUTEIIBHYIO MOJIEKYJSPHYIO U MOJISIPHYHO MAacChl BEIIECTB,
MAacCOBYIO JIOJIO XHUMHYECKOTO JJIEeMEHTa 10 (opMyle COeIUHEHUS,
MacCOBYIO JIOJIIO BEIECTBA B PACTBOpE, MPOBOAUTH PACUETHI MO YPaBHEHUIO
XUMUYECKOU peaKInu;

PUMEHSATh OCHOBHBIC OIEPAIMU MBICIUTEIBLHON JEATETLHOCTH — aHAIW3 U
CUHTE3, CpaBHEHHE, O000IlIeHHe, CHUCTEMATU3aluI0, KilacCU(UKAIHIO,
BBISIBJICHHE IPUYMHHO--CJIECICTBEHHBIX CBA3EH — MJI1 HM3YyYEHHsS CBOWCTB
BEILECTB U XUMUYECKUX PEAKIINI, €CTECTBEHHO-HAYYHbIE METO/IbI ITO3HAHUS —
HAOJIIOICHNe, W3MEpEeHHe, MOJEIMPOBAaHUE, DSKCIEPUMEHT (pealbHbId H
MBICJICHHBIN );

CJIeI0BaTh MpPaBWJIAM TMOJB30BAHMS XMMUUYECKOW MOCYI0M M J1a00paTOPHBIM
obopymoBaHMEM, a TakKe IIpaBUJiaM OOpaIlleHWs ¢ BENeCTBaMH B
COOTBETCTBHH C MHCTPYKIMSIMH TI0 BBIIOJTHEHUIO Ja00PATOPHBIX XUMUYECKUX
OTIBITOB MO TIOJNYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOIOpOJA H
KHCJIOpOJia), MPUTOTOBJIICHUIO PACTBOPOB C OMPEACIEHHOW MAacCOBOM J0Jei
pPacTBOPEHHOIO  BEUIECTBA, IUIAHUPOBATH U  MPOBOAUTH XUMHUUYECKHUE
SKCHEPUMEHTHI MO PACIO3HABAHHMIO PACTBOPOB IIEJIOYEH U KHUCIOT C
MIOMOIIILI0 HHIUKATOPOB (JTaKMYyC, (heHON(TaNIeHH, METUIIOPAHK U APYTHE).

K xoniy oOydenust B 9 Kjacce mpeaMeTHbIC Pe3ysbTaThl Ha 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PACKpBIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUN DJIEMEHT,
aTOM, MOJIEKyJIa, HWOH, KAaTHOH, AaHHOH, NPOCTOE BEIIECTBO, CJIOXKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENBHOCTD, CTEIEHb OKHUCIICHUS,
XAMHUYECKasi PEaKivs, XUMHIECKas CBs3b, TEIUIOBOUW 3(PPEeKT peaknuu, MOJb,
MOJISIPHBIN 00BEM, pacTBop, AIEKTPOJIUTHI, HE3JICKTPOJIUTHI,
ANEKTPOJIUTHYECKAS TUCCOLUALINS, PEAKIIMA MOHHOTO OOMEHa, KaTaau3aTop,
XUMUYECKOE  paBHOBECHE, OOpaTUMble U  HEOOpaTHMble  pEaKiuH,



OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINU, OKHUCIUTEIb, BOCCTAHOBUTEND,
OKHUCJICHHE ¥ BOCCTAaHOBJIEHHE, aIOTPONUs, aM(POTEPHOCTb, XUMHUYECKas
CBsA3b (KOBaJIEHTHAs, MOHHAs, METAJNIMYECKas), KpUCTaUIMUecKas pelETka,
KOPpO3Usl METAJJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW pEaKUUH, MPEAEIbHO
nonyctumas konueHntpanus [1/IK Bemecrtsa;

WUIFOCTPUPOBATh  B3aUMOCBA3b  OCHOBHBIX XMMHYECKHUX TMOHATUH U
IPUMEHATH 3TU HOHATHUS IIPU ONMCAHUH BELIECTB U UX NIPEBPALICHUN;
UCIOJIb30BaTh XUMHYECKYI0 CUMBOJIMKY ISl COCTABIICHUS (POPMYJT BEIIECTB U
YPaBHEHUN XMUMUYECKUX PEAKLUN;

ONPENENATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XUMHYECKHX DJIEMEHTOB B
COCMHEHUAX  PpA3IMYHOIO  COCTaBa, MPUHAMICKHOCTh  BEIIECTB K
onpeeIEHHOMY KJIACcCy COEMHEHUMN 1Mo (hopmyiam, BUJI XUMUYECKOHN CBS3U
(KOBaJICHTHasi, MOHHAs, META/NIMYECKasi) B HEOPraHUYECKUX COCTUHEHUSX,
3aps]l MOHA M0 XUMHUYECKO (popmyrie, XapakTep cpeibl B BOAHBIX PaCTBOPAX
HEOPraHMYECKUX COCIMHEHUM, TUIl KPUCTAIUINYECKOW PEIETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cMbIca Ilepuogmueckoro 3akoHa JI. M. MengeneeBa u
JEMOHCTPUPOBATh €ro  IIOHMMAaHUWE: OIMCBIBATL M XAPaKTEPU30BaTh
Tabnuunyo ¢opmy Ilepuonnyeckoil cuCTEMBl XUMHUYECKHUX DJIEMEHTOB:
pa3nuuaTh TOHATHUSA «rJaBHas mnoxarpynna (A-rpynma)» H - «Io0ouyHas
noarpynna (b-rpynmna)», Mamele U OonblIMe NEPUOAbI, COOTHOCHUTH
0003Ha4Y€HNUs, KOTOPbIE UMEIOTCA B MEPUOJNYECKON TaOJIMIlE, C YUCIOBBIMU
XApAaKTEpPUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M
3apsj sapa, oOlIee Yncio IEKTPOHOB U pacIpeieIeHUe UX MO 3JIEKTPOHHBIM
ClI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
JJIEMEHTOB M UX COCIAMHEHUN B IIpeleiax MaJblX IEPUOJOB W IJIaBHBIX
HOATPYII C Y4ETOM CTPOCHUS UX ATOMOB;

KJIacCUPUIMPOBATh XUMHUYECKHE HIIEMEHTBI, HEOPraHMYECKHUE BEIIECTBA,
XUMHYECKUE peakuuu (M0 4YHMCIy M COCTaBy YYacTBYIOIIMX B PpEaKLUU
BEIIECTB, MO TEIUIOBOMY 3G (}EeKTy, MO H3MEHEHHUIO CTEeNeHEeW OKUCIECHHUS
XUMHUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (OMHMCHIBATh) OOIIKME U CHEHU(PUUECKHEe XUMHYECKHE
CBOMCTBA IIPOCTHIX U CIIOKHBIX BEIIECTB, OATBEPKAAsI ONIMCAHNE IPUMEPAMHU
MOJIEKYJSIDHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
pEeaKLHnii;

COCTaBJIATh YPABHEHUS DJIEKTPOJUTHYECKOM JUCCOLMALMM KHUCIIOT, IIEI0YeH
U COJIeH, TIOJHbIE U COKpAllEHHbIE YpAaBHEHMs pPEaKIMil MOHHOro OOMEHa,



yYpaBHEHHSI PEaKIUH, TIOITBEPKIAIOIINX CYIIECTBOBAHNE TCHETUUECKOMN CBS3U
MEX/Iy BEIIECTBAMH PA3INIHBIX KIIACCOB,;

pacKpeiBaTh  CYIIHOCTh  OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIIHM
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OanaHca dTHX PeaKInii;
IIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBHCHMOCTH OT UX CTPOCHUS,
BO3MOXHOCTH TPOTEKAaHWS XWUMHUYECKUX TMPEBpPANICHUNH B  Pa3IUIHBIX
YCIIOBUSX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIONKO XHMHYECKOT'O0 OJJIEeMEHTa 1O ¢opMylie COSIUHCHHS,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOpPE, MPOBOJUTH PACUETHI IO YPaBHEHUIO
XUMHYECKOW pEaKIIvH;

coOJTI01aTh MpaBUjia IMOJIH30BAHUS XMUMHUYECKOW TMOCYI0M M J1aOOpaTOPHBIM
o0opyloBaHMEM, a TakXke TpaBuja OOpameHUs C BEIIeCTBAMU B
COOTBETCTBHH C MHCTPYKIIMSIMH TI0 BBITOJTHCHUIO JTa00PATOPHBIX XUMUYCCKUX
OIBITOB TIO TOJYYEHUIO W COOMpPAHHMIO Ta3000pa3HbIX BEIIECTB (aMMHaKa U
YTJIEKUCIIOTO Ta3a);

IIPOBOJAUTEL PEAKIMH, MMOATBEPIKIAIONINE KaueCTBEHHBIH COCTaB Pa3IUYHBIX
BEIIECTB: pAaCMO3HABATh ONBITHBIM NYTEM XJIOPHI-, OpPOMHUI-, HOIHJI-,
kapOoHat-, ¢docdar-, cuaukar-, cyiabdar-, THIPOKCHUI-UOHBI, KATHOHBI
aMMOHHUS ¥ WOHBI HW3YYEHHBIX METaJIOB, MPHUCYTCTBYIOIIHE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEIIECTB;

NPUMEHSATh OCHOBHBIC OTIEPAIlliU MBICIUTEILHON JESITeIbHOCTH — aHalu3 U
CUHTE3, CpaBHCHHE, 000OIIEHNE, CHCTEMATH3AIMIO, BBISBICHHE MPUYUHHO-
CIICICTBCHHBIX CBSI3¢H — ISl M3YYCHHS CBOWCTB BEINECTB M XUMHUYECKUX
peakIuii, eCTEeCTBCHHO-HAYYHBIE METOABl TO3HAaHWs — HaOIIoJcHHE,
U3MEpCHHE, MOJICTTUPOBAHNE, SKCIIEPUMEHT (peabHbIA U MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
' MPAKTUYECKOUN ACATETLHOCTH https://m.edsoo.ru/7f41837c
YyeJloBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
' peaxiuu https://m.edsoo.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bo3nyx. Kucnopoa. [Tonsitue bubnuoreka [JOK
2.1 6
00 oxcruaax https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucinorax bu6moreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIacChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

bubmuoreka [IOK

1 7
3 XUMHUYECKUX AemeHToB /. 1. https://m.edso0.ru/7f41837c
Memnpene-eBa. CTpoeHue aroma
X .
) rel https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KUIIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne n/m P Konrpoiasbnbie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Pa3nen 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHue u yriyorieHne 3HaHUN 5 1 bubnnorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaKIuii https://m.edso0.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmmorexa [TOK
' PyibL. 4P https://m.eds00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUYECKHIX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 1 bubmorexa HOK
' DYIHEL- ’ P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKA XUMUYECKHIX
24 aneMeHTOB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

. bubnmoreka [JOK
31 Obmwie cBoiCTBa MCTAILIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiiime MeTajutbl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemiectBa u MaTepuaibl B )KU3HU YEJIOBEKA 3 bubmmorexa [TOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O ITPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 A KUIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bceero u3yuyeHusi | odpa3zoBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 05.09 bubmmoreka [{OK
yestoBeka. Tela u BelecTsa ' https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1 07.09
OHSTHE O METO/aX IMMO3HAHHS B XUMUHU httos://m.edsoo.ru/f0d227e
[IpakTnueckas padota Ne 1 «[Ipasuiia
paboTHI B TaOOPATOPUU U TIPUEMBI bubmuorexa [JOK
3 1 12.09
oOparteHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
Uuctele BemecTBa u cMecu. CriocoObl bubmuorexa [JOK
4 . 1 14.09
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 19.09 bubmmorexa [TOK
: . PUMEp ' https://m.edsoo.ru/ff0d28c8
OUYHCTKU MTOBAPEHHOM COJIH)»
bubnuoreka [JOK
6 A 1 21.09
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHTbI. 3HAKH bubmuoreka [JOK
7 1 26.09
(CUMBOJIBI) XUMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 II 1 28.09
POCTHIC 1 CIONHBIC Bemectsa https://m.edsoo.ru/ff0d2a6¢c
b K
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 03.10 nomorexa LO

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumunueckas popmyna. BanenTHocTs 05.10
popmy https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX DJIIEMEHTOB
11 OTtHocuTeNbHAs aTOMHAsI Macca. 10.10 bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO 12.10 bubmmoreka [{OK
JJIEMEHTA B COCMHEHUHN ' https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemnecta. MoJib. 17.10 bubmmoreka [{OK
Mousipaast Mmacca ' https://m.edsoo.ru/ff0d5230
14 DOu3nveCcKrue U XUMUYECKHE SIBIICHUSI. 19.10 bu6moreka [IOK
XuMudeckas peakius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBUs MPOTEKaHUS 24,10 bu6moreka [IOK
XUMHYECKHX PEaKIHii ' https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
16 26.10
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoandecTBa, MacChl
17 BEIIECTBA 10 YPABHEHHUAM XUMHYECKUX 07.11 bubmorera [IOK
B N P ' https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanms XuUMHYECKUX peaKIui
18 (coe I/IP(};HI/I}IH a3JI0KCHHS ’ 09.11 bubmorexa HOK
g P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O0o0IIeHnE U 14.11 bubmorexa LIOK
H AHCT. Hul ' https://m.edsoo.ru/ff0d40c4
CHCTEMAaTU3aLMs 3HAHUI
20 KonTponpHas padota Nel mo teme 16.11 bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN ' https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs rasos. Cocras 2111 bubmmorexa LIOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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https://m.edsoo.ru/ff0d5230
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npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

bubmmoreka [{OK

22 caopona (pea OKHUCIICHU, 23.11
KUCII0POJ1a (PEaKUH OKUCICHUS https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
Crioco0sI MoTydeHust KHUCIOpOoia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH 28.11 bubmorera [JOK
patTop P ' ' https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TennoBoii 3¢ ekt xumMuueckoin
24 peaxiuu, IoHATHE O 3011 bubnuorexa [JOK
TEPMOXHUMHUYECKOM YPABHEHHH, IK30- U ' https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
TormmBo (HedTh, yroiab U METaH).
25 3ar ${3HeI-EI/Ie(11;03 yra CIIOCOOBI c)ero 05.12 bubmorexa OK
p yxd, ' https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTruueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa 07.12 bubmorexa OK
i - p poaa, ' https://m.edsoo.ru/ff0d4ae2
M3y4YEHHUE €ro CBOMCTBY
97 Bopopon — sneMeHT u mpoctoe 112 bubnmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoe ' https://m.edsoo.ru/ff0d4dd0
28 du3ndecKknue U XMMUYECKHUE CBOMCTBA 14.12 bubnmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa ' https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIIOTAX U COJISIX 19.12 bubmotera [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPOa B 1.1 bubnunoreka [JOK
naboparopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTtuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «Ilonyuenue u cobupanue Bo10po/a, 26.12

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32 28.12
ABorasnpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYeCTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM 11.01 bubmorexa HOK
) Y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brruucienus 006EMOB ra3oB 1o
34 ABHEHHUIO PEAKIIMU HA OCHOBE 3aKOHAa 16.01 bubmiorexa HOK
P B} P . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH Ta30B
du3nvecKrue U XMMHUYECKHEe CBOMCTBA bubmmoreka [{OK
35 18.01
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsitue 06 2301 bubmuorexa [JOK
UHIUKATOPax ' https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbie
37 M HEHACKIIIIEHHBIE pacTBOPLL. MaccoBas 25.01 bubmorera [IOK
m P PPL- ' https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[Ipaktuueckast pabota Ne 5 mo Teme
38 «IIpurotoBneHue pacTBOpPOB ¢ 30.01 bubnuoreka [IOK
OnpeAeIEHHON MacCOBOM 10Jei ' https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KontponpHas padota Ne2 mo teme 01.02 bubnuoreka [JOK
«Kucnopoa. Bonopona. Bona» ' https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, 06.02 bubnnoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TonyueHnue 1 XuMUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX 08.02 Bu6mmorexa LIOK
’ P ) https://m.edsoo.ru/ff0d664e
OKCHOB
42 OcHoBaHus: cOCTaB, K1accuuKaius, 13.02 bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnue u XuMu4eCKUe CBOMCTBA 15.02 bubmmoreka [IOK
OCHOBaHHUI ' https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, 20.02 bubmmoreka [{OK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA 2.0 bubnuorexa [JOK
KHCJIOT ' https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCO((SI)II) TT0JT )GHI/H[ XI/IMI/I‘IZEKI/IG 27.02 bubmmorexa [TOK
y YHCHI, ' https://m.eds00.ru/00ad9474
CBOMCTBA
[IpakTueckas padota Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME 2902 bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHIX ' https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
48 . 05.03
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O0o001Ienre U cucTeEMaTH3alis 3HAHUI 07.03
m H https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX 12.03 bubmorexa LHOK
. P ' https://m.edsoo.ru/00ad9ela
cOoeMHEHMI
[TepBbie MOTBITKH KIacCU(pUKAITIU
51 XUMHYECKUX daeMeHTOB. IToHsTHE O 14.03 bubmorexa LIOK
’ ' https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Tepuoaudeckuii 3aKOH U
bubnuoreka [JOK
52 [Iepuonnueckas cucTeMa XUMHYECKUX 26.03
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
bubanoreka [IOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI 28.03 1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54 02.04
sanep. M3oronsl https://m.edsoo.ru/00ada342
CTpoeHHe EKTPOHHBIX 000JI0YCK
. bubnuorexa [JOK
95 aToMOB 3JieMeHTOB [lepuoanueckoit 04.04
https://m.edsoo.ru/00ada6hc
cucremsl JI. . MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B 09.04 bubnuorexa [JOK
[Mepuoauueckoii cucreme 1. U. ' https://m.edso00.ru/00ada824
MenneneeBa
3navenwue [lepronuyeckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. 11.04 bubnuoreka [IOK
MenneneeB — y4€HBIN, MEIaror u ' https://m.edso0.ru/00ada96e
IpaKIaHUH
DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
58 16.04
XUMHUYECKUX AJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 HNoHnnas xumudeckas CBsI3b 18.04
https://m.edsoo.ru/00adac34
KoBanentHas nosisipHas XuMu4deckas bubnuoreka [JOK
60 23.04
CBSI3b https://m.edsoo.ru/00adaab8
KoBaneHntHast HenossipHasi XuMHUYeCKast bubnuoreka [JOK
61 25.04
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 02.05 bubmorexa HOK
https://m.edsoo.ru/00adae28
OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubnuoreka [JOK
63 07.05
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKucauTen U BOCCTAHOBUTEIIH 14.05
https://m.edso00.ru/00adb076
65 KonTtponpHas padota Ne4 o teme 16.05 bubnuoreka [IOK
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«Ctpoenne atoMa. XUMHUECKasi CBA3b https://m.edso0.ru/00adb486
PezepBubiit ypok. O0o0IeHNE U bubmuoreka [IOK
66 . 1 21.05
CHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PezepBHbiit ypok. O0o0IICHNE 1 1 23.05 bubnuorexa [JOK
CHCTEMATU3ALUs 3HAHUHI ' https://m.eds00.ru/00ad9ch?
PesepBHblit ypok. O6001IEHNE U bubnuorexa [JOK
68 . 1 28.05
CHUCTEeMaTH3alns 3HAHUI https://m.edso0.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4 4
I[MTPOTPAMME
INOYPOYHOE INVIAHUPOBAHUE
8 b KJIACC
Kouan4yecTBo yacos DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
1 [Ipenmet xumuu. Posbs XuMuu B )KU3HU 1 04.09 bu6mmoreka [JOK
yeJioBeKa. Teia u BelecTna ' https://m.edsoo.ru/ff0d210c
2 IloHgaTne 0 MeTo1ax IMO3HAHUS B XUMUH 1 07.09 bubnmorexa [TOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabota Ne 1 «[IpaBuia
paboThI B TaOOPATOPUH U TIPUEMBI bubnunoreka [JOK
3 1 11.09
oOpailieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
00opynoBaHUEM)
Yucrtele BemecTBa 1 cMecu. CrocoObl bu6mmoreka [JOK
4 . 1 14.09
pa3aeiieHus cMecen https://m.edsoo.ru/ff0d26ca
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[Ipaktuyeckas padora Ne 2

bubmuoreka [JOK
5 «Pa3nenenue cmeceii (Ha epe 18.09
ACTIEHIE CM HU(H fpuMeEp https://m.edsoo.ru/ff0d28c8
OYMCTKU MTOBAPEHHOM COJIM)»
bubmmoreka [{OK
6 ATto ole 21.09
TOMBT H MOJCKYIIH https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE FJIEMEHTBI. 3HAKH bubmmoreka [{OK
7 25.09
(CMMBOJIBI) XUMHYECKUX IEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmmoreka [{OK
8 [IpocThie 1 cI0XKHBIC BEMIECTBA 28.09
POCTHIC H CHONHE B https://m.edsoo.ru/ff0d2a6¢c
bu6moreka [IOK
9 A 0-MoJIe O¢ y4eHHUe 02.10
TOMHOMOJICKYIVIPHOE YHCHH https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
10 Xumunyeckas popmyna BaneHTIII{IOCTL 05.10 bubnmorexa [JOK
PMYJIa. ' https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX AJIEMEHTOB
OrtHocHTeNnbHAs aTOMHAas Macca. bubmuorexa [JOK
11 09.10
OTHOcCUTENbHAA MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO 1310 bubmuorexa [JOK
3JIEMEHTA B COCTUHEHUNU ' https://m.edsoo.ru/ff0d350c
13 KoaunuectBo Bemecrra. MoJib. 16.10 bubmuorexka [JOK
Mousipuas macca ' https://m.edsoo.ru/ff0d5230
Ddu3znyecKrue U XUMHYECKUE SIBICHHUSL. bubnuoreka [JOK
14 19.10
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycinoBuUs NPOTEKAHUS 23.10 bubnunoreka [JOK
XUMHUUYECKUX PeaKIil ' https://m.edsoo.ru/ff0d3al6
3aKOH COXpPaHEHMsI MACChI BEILIECTB. bubnuoreka [IOK
16 26.10
XHUMHUYECKUE YPAaBHEHHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoauuecTBa, MacChl K
17 09.11 bubmuoreka 11O

BCIICCTBA IO YPAaBHCHUAM XUMHUYCCKHUX

https://m.edsoo.ru/ff0d5708
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peakuui

Knaccudukarus XuMHYECKUX peaKui

bubmmoreka [{OK

18 COENMHEHMS, PA3I0KEHNUS, 13.11
(coen P https://m.edsoo.ru/ff0d3f34
3aMeIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 110K
HOIMOTEeKA
19 sHIMKIoNeUuCT. O000ICHHE 1 16.11
H a H} https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIlis 3HAHUH
20 KonTtponsnas pabora Nel no teme 2011 bubnuorexa [JOK
«BeniecTBa 1 XMMUYECKHE PEAKLIAI) ' https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kucinopox — siieMeHT U 23.11 bubmorexa LOK
yxa. p ' https://m.edsoo.ru/ff0d448e
npocroe BemniecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peakiiuu OKUCICHUS 27.11 Bubnmorexa [JOK
POAa peartl ’ ' https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 006 oxcuaax
CriocoOslI ostyueHust KUCIopoia B
23 naboparopuu }I:an OMI)IIHJ'ICHPHOI::TI/I 30.11 bubamorera LOK
patTop P ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3 HeKT XuMHIeCKOM
24 peaKkuuu, MOHSITHE O 04.12 bubnuoreka [JOK
TEPMOXUMHYECKOM YPaBHEHUH, FK30- U ' https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIUAX
Tonnuso (HedTh, Yroiab U METaH).
25 3arpsi3sHeHue BO3yXa, CIIOCOObBI €T0 07.12 Bubmorexa OK
P X, ' https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAaIllCHUs
IIpaktuyeckas padora Ne 3 o reme
bu6mmoreka [JOK
26 «[Tonmyuenne u cobupanue KUCIOPOAa, 11.12

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4ae2
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97 Bonopon — anemeHT u npocroe 1412 bubmmoreka [IOK
BelecTBo. HaxoxieHue B mpupoie ' https://m.edsoo.ru/ff0d4dd0
28 DOu3n4eCKre U XMMUYECKHE CBOMCTBA 18.12 bubmmoreka [{OK
Bojopoza. IIpumenenue Bogopoa ' https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
29 I1 21.12
OHATHE O KHCJOTAX 1 COIX https.//m.edsoo.ru/ff0d50d2
30 Crioco0sl moTy4eHus: BOJopoa B 55 12 bubnuorexa [JOK
naboparopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTryeckas padora Ne 4 o Teme
31 <<HpOJ'I eHHe I/II():O6I/I aHHe BOIOPOIa 28.12 bubmiorexa HOK
7 . P AOPOAds ' https://m.edsoo.ru/ff0d4f42
W3YYCHHE ero CBOMCTBY
32 MousipHbiit 00BEM ra3oB. 3aKOH 11.01 bubnuoreka [IOK
ABorapo ' https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOIMYeCcTBa
33 BEILECTBA ra3a 1o €ro U3BECTHOM 15.01 bubmmorexa [OK
B . y ' https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UITH 00BEMY
Brrunciaenust 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA 18.01 bubmnorexa [TOK
yp B bearh . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIIEHHU ra30B
du3ndecKknue U XMMUYECKHUE CBOMCTBA bubnmuoreka [JOK
35 22.01
BOJEI https://m.edsoo.ru/ff0d587a
CocraB ocHoBaHui. [TonsiTue 06 bubmuoreka [JOK
36 25.01
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HachlmenHbie
37 Hu HI;HaCLI peHHHl; aCTBOPBI MHeIwCOBa;I 29.01 bubmnorexa [IOK
Hl p PPl ’ https://m.edsoo.ru/ff0d5b40
JI0JIsl BEIIECTBA B pacTBOpE
II §] Ne 5 K
38 pakTudeckas paborta 10 TEME 01.02 bu6nmoreka 11O

«[Ipurorosnenne pacTBOpoB ¢

https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

OIIPENENEHHON MaCCOBOM J10JIEH
pacTBOPEHHOTO BEIIECTBA»

39 KonTtponsHas padota Ne2 mo teme 05.02 bubmmoreka [IOK
«Kucnopox. Bonopox. Bona» ' https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiIacCU(UKAIIUS, 08.02 bubnuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XMMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 12.02 brbmmorexa [OK
’ p ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, KIacCU(pUKAIIHS, 15.02 bubmuorexa [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
[TonyyeHne n XUMHUYECKHE CBOWCTBA bubnuoreka [IOK
43 . 19.02
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bubnuoreka [JOK
44 22.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[Tonydyenne u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
45 26.02
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 cnoco((SLII) HI:)H )CHI/I}I XI/IMI/I‘IZSKI/IG 29.02 bubmmorexa [JOK
N v ’ ' https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAJIBHBIX 33124 10 TEME 04.03 bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX ' https://m.edso00.ru/00ad9b7c
COEOUHEHUI
48 I'eneTnyeckas CBsI3b MEXKIY KllacCaMU 07.03 bubnunoreka [JOK
HEOPraHUYECKUX COCIMHEHUN ' https://m.edso0.ru/00ad9a50
. bubnunoreka [JOK
49 O0o001IcHNE B CHCTEMAaTH3alKs 3HAHUI 11.03 1

https://m.edsoo.ru/00ad9cb2
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KonTtponsHas padota Ne3 mo teme

bubmuoreka [JOK
50 "OCHOBHBIE KJIACCHI HEOPraHUIECKUX 14.03
o P https://m.edsoo.ru/00ad9ela
COE€AUHEHU I
[TepBbIe MOTBITKA KIIACCHUPUKAITUU
51 XUMHYECKHX dieMeHTOB. IlonsaTue o 25.03 bubmmorera [TOK
) ' https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmmoreka [{OK
52 [Iepnoanueckas cucteMa XUMUYECKUX 28.03
https://m.edsoo.ru/00ada52c
anemenToB J[. 1. Menaeneera
53 Ilepuoasl, rpyIIIbEL, TOATPYIIIIEI 01.04 bubmmorexa [OK
PHOJIBL, TPYHIIBL, HOATPYI ' https://m.edsoo.ru/00ada52c
54 Crtpoenune atomoB. CocTaB aTOMHBIX 04.04 bubmuorexa [JOK
syep. M3oTomsl ' https://m.edsoo.ru/00ada342
CtpoeHne MeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aToMOB 3JIeMeHTOB [leproanueckoit 08.04
https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 9JIEMEHTA 110 €ro MOJI0KCHUIO B 11.04 bubnuoreka [JOK
[Tepuonnueckoit cucreme 1. U. ' https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leprnoandeckoro 3akoHa ajis
57 pa3BuTUA HayKu U npaktuku. . W. 15.04 bubnuoreka [IOK
MeneneeB — yu€HbIi, earor u ' https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DNEKTPOOTPULIATENBHOCTh ATOMOB bubnuoreka [IOK
58 18.04
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubnunoreka IIOK
59 HMonnag xuMu4deckast CBsI3b 22.04 1

https://m.edsoo.ru/00adac34
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60 KoBanenTHas nosnsipHas XuMHu4ecKas 1 25 04 bubmmoreka [IOK
CBSI3b ' https://m.edsoo.ru/00adaab8
KoBanenTHas HenoJsipHas XMMU4eCKas bubnuorexa [JOK
61 1 27.04
CBS3b https://m.edsoo.ru/00adaab9
bubmmoreka [{OK
1 2.
62 Creneiib OKHCCHHS 02.05 https://m.edsoo.ru/00adae28
63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 06.05 bubnuorexa [JOK
peaKIuu ' https://m.edso0.ru/00adb076
bubmmoreka [{OK
4 1 13.05
6 OxuCIUTETN U BOCCTAHOBUTEITH httos://m.edsoo.ru/00adb076
65 KonTponbnas pabora Ne4 o teme 1 16.05 bubnuoreka [IOK
«CtpoeHne atoMa. XMMHYECKasi CBA3bY ' https://m.edso0.ru/00adb486
PesepBHblit ypok. O60011eHNE U bubnuoreka [IOK
66 o 1 20.05
cUCTEMAaTU3alys 3HaHUI https://m.edsoo.ru/00adb33c
Peseprubrit ypok. O6001eHNE 1 bubnuoreka [IOK
67 . 1 23.05
cUCcTeMaTU3alys 3HaHU! https://m.edsoo.ru/00ad9cb2
68 PesepBubIit ypok. O6001IeHNE 1 1 2705 bubnuoreka [JOK
cucTeMaTU3alys 3SHaHUH ' https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 A KUIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Kontpoiasbubie | IIpakTuyeckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 01.09 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /l. 1. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 05.09 bubmorexa TOK

. ' https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 08.09 bubmuorexa [JOK
HEOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoi CBSA3U U THUIIEI 1 12.09 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuM 1 1 15.09
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuyeckux 1 19.09 bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKON

bubmuoreka [JOK
7 peakuuu. [louaTre o TOMOTEHHBIX U 1 22.09
https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.
bu6mmoreka [JOK
8 @DaxTOopBl, BAUAIOLIME HA CKOPOCTh 1 26.09

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 29.09
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 mucconuanmu. CHIBHBIE U CIIa0bIE 03.10 bubnmorexa LOK
’ ' https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
bubmmoreka [{OK
11 MoHHbIe ypaBHEHUS PEAKIIUN 06.10
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHUH B CBETE IIPEICTABICHUN 10.10 bubnmorera [TOK
pvﬂ ' https://m.edsoo.ru/00add5d8
00 AIEKTPOIMTHICCKOM JTUCCOITUAITTT
XHUMHYECKHE CBOMCTBA COJIEU B CBETE Bu6 LIOK
nonmoTexa
13 MpEeIaCTaBIEHUI 00 13.10
et . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 ITonusarue o ruapoanse coaen 17.10
P https://m.edso0.ru/00add9d4
15 O06o00meHNe U CHCTEMAaTH3aITHS 20.10 bubmuorexa [JOK
3HAHUHI ' https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMeHTAILHBIX 24.10 bubmmorexa [IOK
p ' https://m.edsoo.ru/00addbfa
3a1a4uy
KouTtponsnas pabora No2 mo teme
17 «DIEKTPOIIUTHYECKAS TUCCOLINAIHS 27.10 Bubmorexa OK
p ’ ' https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEpPUCTHKA raJIOTEHOB.
18 XHMquCIfHe CBl(D)I\/'ICTBa Ha IIpUMepe 07.11 Bubmiorexa OK
puMep ' https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBogopoa. CoJisiHast KUCIIOTA, 10.11 bu6mmoreka [JOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

MIPUMECHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tomy4eHne COJITHON KUCITOTHI 14.11 bubmorexa LHOK
YHCHIE COI1 ’ ' https://m.edso0.ru/00ade348
U3y4eHUE €€ CBOMCTB»
Berurcnenus o ypaBHEHUSM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 17.11 bubnmotexa HOK
P ’ ' https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB 2111 bubnuoreka [JOK
VIA-rpynmst ' https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUN CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI 411 bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, 5811 bubnuoreka [IOK
(br3UYecKre U XUMUYECKUE CBOMCTBA ' https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (hbM3UYEeCKre U XUMHUYECKUE 01.12 bubmorexa HOK
. ' https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInH, JIekKaIIHUe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJY4YEHUS] CEPHOM KUCIIOTHI. 05.12 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brruncnenne maccoBoii 10U BEIXOa 08.12 bu6mmoreka [JOK
MIPOAYKTA PEaKLUU ' https://m.edsoo.ru/00adec8a
28 OO11ast XxapaKTepUCTUKA HJIEMEHTOB 12.12 bubnuoreka [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEak, ero pu3nIecKue u

bubmmoreka [{OK

29 XHMHUYECKHE CBOMCTBA, MOJIYUYEHUE U 15.12
v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[lonyueHne aMMHuaKka, U3y4eHHE €ro 19.12 bubmorera [JOK
Y ek ' https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u 9.1 bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe 26.12 bubamorera LOK
YAobp ’ . ' https://m.edsoo.ru/00adf518
3arps3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
Docdhop. Oxenn dbocdhopa u

33 (boc:li))o pHa;I KI/ICJ'I(}))Ta (bq)I/II)mEI\QCKI/Ie u 29.12 bubmorexa HOK

P N ' https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAJIbHBIX YI0OpEHUH. 1301 bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl ' https://m.edsoo.ru/00adfc20
dbocharamu
VYraepo, paclipocTpaHEHHUE B

35 pu I(j e gmﬂzecxl;e Y XUMUYECKHE 16.01 bubmmorexa [JOK

p P He ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u 19.01 bubnmnoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

bubmmoreka [{OK
37 YronpHas KUCIIOTa U €€ COJTu 23.01
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. 26,01 bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOoOHaT- ' https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpraHNYECKNX BEIIECTBAX KaK O 30.01 bubnmorexa LHOK
p ' https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS 02.02
p a https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Pemenue
AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK

41 . 06.02
«BaxHeime HeMeTaubl U UX https://m.edso00.ru/00ae0bf2
COCTMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX 09.02
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U 13.02 bubmuoreka [JOK
METaJUIMYeCKas KpUCTaTMYecKast ' https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnuoreka [IOK

44 DNEKTPOXUMHUYECKUN Psifl 16.02

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 aBHEHUSIM XMMHWYECKHUX PEaKIUU 20.02 bubmorexa [TOK
P PCAKIIH, ' https://m.edsoo.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
46 ITousTHE 0 KOPPO3UN METAIIIOB 27.02 bubmorexa HOK
PP ' https://m.edso00.ru/00ae1278
bubmmoreka [{OK
47 eJ1Io0 € MeTal 01.03
[enotnsie MeTan Ll https://m.edso0.ru/00ae14b2
OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
48 05.03
KaJTns https://m.edsoo.ru/00ae14bh2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — 1.03 bubnuoreka [IOK
KaJIBIIUN ¥ MarHui ' https://m.edso0.ru/00ael15e8
bu6mmoreka [IOK
50 Baxneiimmue coenuHe an 15.03
FRHCHHH AMFCHHA RATBHIE https://m.edso0.ru/00ae15e8
O0o001Ienne U cucTEMAaTH3a
51 H:,[ HHUE W CUCTEMaTH3aLIUs 26.03
3HAHUH
52 JKEcTKOoCTh BOBI M CIIOCOOBI €& 59.03 bubnuoreka [JOK
yCTpaHEHUs ' https://m.eds00.ru/00ae1886
[IpakTrueckast padota Ne 6 o Teme
I N bu6mmoreka [JOK
53 JKEcTKOCTh BOJIBI M METOEI €8 02.04
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6 K
54 AnmromMuHui 05.04 ubmmorexa HO
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U 09.04 bubnuoreka [IOK
TUIPOKCHUIA ' https://m.edsoo.ru/00aelc64
56 Keneso 12.04 bubmorexa HOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (1) 16.04 https://m.eds00.ru/00ae35e6
58 O606HUICHI/IG Y CHUCTeMAaTH3aIus 15.04
3HaAHUH
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 23.04 bubnuoreka [JOK
«BaxHenme MeTaJlTbl U UX https://m.edso0.ru/00ae3de8
COEJIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU 26.04 bubnuoreka [IOK
COIEPKUT IpUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJIA TIPOTYKTA
peaxkuuu
61 O6o6nvleHI/Ie U CHCTEeMaTu3alus 03.05
3HaHUH
KonTtponbHas padota Ned4 o Teme
62 «Baxneilimue MeTauIbl 1 UX 07.05
COEJIMHEHUS
63 BemiectBa u matepuansl B 14.05 bubnuoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE 17.05 bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu 21.05 bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0o0O1IEHNE U 24,05 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O00O1IIEHNE U 28.05 bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHeiit ypok. O600IIeHNE 1
CHCTEMAaTH3aINs 3HAHUH

29.05

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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9B KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 05.09 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /l. 1. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 07.09 bubmorexa TOK

. ' https://m.eds00.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 12.09 bubmuorexa [JOK
HEOPraHMYECKUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunnl xuMuueckoil CBS3U U THIIEI 1 14.09 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK ' https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «IToBTOpeHue u yriyOneHne 3HaHuM 1 1 19.09
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

5 Knaccudukanus XuMuyeckux 1 21.09 bubnunoreka [JOK
peaKkrii Mo pa3IMYHbIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKON

bubmuoreka [JOK
7 peakuuu. [louaTre o TOMOTEHHBIX U 1 26.09
https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHATHE O XUMUYECKOM PABHOBECHHU.
bu6mmoreka [JOK
8 @DaxTOopBl, BAUAIOLIME HA CKOPOCTh 1 28.09

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIFHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 03.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKOU
10 mucconuanmu. CHIBHBIE U CIIa0bIE 05.10 bubnmorexa LOK
’ ' https://m.edsoo.ru/00adcd68
AIEKTPOJIATHI
bubmmoreka [{OK
11 MoHHbIe ypaBHEHUS PEAKIIUN 10.10
M peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHHUH B CBETE IIPEICTABICHUN 12.10 bubnmorexa LOK
pvﬂ ' https://m.edsoo.ru/00add5d8
00 AIEKTPOIMTHICCKOM JTUCCOITUAITTT
XHUMHYECKHE CBOMCTBA COJIEU B CBETE Bu6 LIOK
nonmoTexa
13 MpEeIaCTaBIEHUI 00 17.10
et . https://m.edsoo.ru/00add8h2
ANEKTPOJUTUUECKON JUCCOIHAITIT
bu6mmoreka [IOK
14 ITonusarue o ruapoanse coaen 19.10
P https://m.edso0.ru/00add9d4
15 O06o00meHNe U CHCTEMAaTH3aITHS 2410 bubmuorexa [JOK
3HAHUHI ' https://m.edsoo.ru/00addd12
[IpakTueckas padota Ne 1.
16 «Perienne sxcriepuMeHTAILHBIX 26.10 bubmmorexa [IOK
p ' https://m.edsoo.ru/00addbfa
3a1a4uy
KouTtponsnas pabora No2 mo teme
17 «DIEKTPOIIUTHYECKAS TUCCOLINAIHS 07.11 Bubmorexa OK
p ’ ' https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEpPUCTHKA raJIOTEHOB.
18 XHMquCIfHe CBl(D)I\/'ICTBa Ha IIpUMepe 09.11 Bubmiorexa OK
puMep ' https://m.edsoo.ru/00addfe2
XJopa
19 XnopoBogopoa. CoJisiHast KUCIIOTA, 14.11 bu6mmoreka [JOK
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XUMUYECKUE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

MIPUMECHCHHE
[Ipaktuyeckas padora Ne 2 o reme
20 «[Tomy4eHne COJITHON KUCITOTHI 16.11 bubmorexa LHOK
YHCHIE COI1 ’ ' https://m.edso0.ru/00ade348
U3y4eHUE €€ CBOMCTB»
Berurcnenus o ypaBHEHUSM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 21.11 bubnmotexa HOK
P ’ ' https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB 311 bubnuoreka [JOK
VIA-rpynmst ' https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITUU CEPBI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI 5811 bu6moreka [IOK
B Npupoie. XUMHUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO, CTPOCHHE, 3011 bubnuoreka [IOK
¢bu3nyecknue 1 XMMUYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIOTA,
25 (hbM3UYEeCKre U XUMHUYECKUE 05.12 bubmorexa HOK
N ' https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XUMUYECKUE PeaKIInH, JIekKaIIHUe B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJY4YEHUS] CEPHOM KUCIIOTHI. 07.12 bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brruncnenne maccoBoii 10U BEIXOa 1212 bu6mmoreka [JOK
MIPOAYKTA PEaKLUU ' https://m.edsoo.ru/00adec8a
28 OO1mas XxapakTepuCTHKA HIEMEHTOB 14.12 bubmmorexa LIOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, (pu3nvYecKue u
XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adeea6

AmMHEak, ero pu3nIecKue u

bubmmoreka [{OK

29 XHMHUYECKHE CBOMCTBA, MOJIYUYEHUE U 19.12
e https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTueckas padota Ne 3 o Teme
30 «[lonyueHne aMMHuaKka, U3y4eHHE €ro 21.12 bubmiorexa HOK
Y ek ' https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u 26.12 bubmuorexa [JOK
XUMHUYECKUE CBOMCTBA ' https://m.eds00.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH
aMMOHHMSI B KQ4eCTBE MUHEPATHHBIX

32 oOpenuil. Xumuueckoe 28.12 bubamorera LOK
YAobp ’ . ' https://m.edsoo.ru/00adf518
3arps3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
Docdhop. Oxenn bocdhopa u

33 (boc:li))o pHa;I KI/ICJ'I((l))Ta (bq)I/II)m/I(q\eOCKI/Ie u 11.01 bubmorexa HOK

P N ' https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAJIbHBIX YI0OpEHUH. 16.01 bubnuoreka [JOK
3arpsi3HEeHUE IPUPOAHON Cpebl ' https://m.edsoo.ru/00adfc20
dbocharamu
VYraepo, paclipocTpaHEHHUE B

35 pu I(j e gmﬂzecxl;e Y XUMUYECKHE 18.01 bubmmorexa [JOK

p P He ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u 2301 bubnmnoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue npoOiIeMsl,
CBsI3aHHBIE C OKCHJIOM yriepoaa (1V)

bubmmoreka [{OK
37 YronpHas KUCIIOTa U €€ COJTu 25.01
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHue yriekucioro rasa. 3001 bubnuorexa [JOK
KauecTtBenHnas peakuus Ha kapOoOHaT- ' https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHMYEeCKHUX BEIECTBAX KAK O 01.02 bubmmorexa [TOK
p ' https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepo/ia
bu6moreka [IOK
40 Kpemuwuii u ero coetnHeHHS 06.02
p a https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue
AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK

41 . 08.02
«BaxHeime HeMeTaubl U UX https://m.edso00.ru/00ae0bf2
COCTMHEHUS»

KontponpHas padota Ne3 mo teme
. bu6mmoreka [JOK
42 «Baxueime HeMeTauIbl U UX 13.02
https://m.edsoo.ru/00ae0el8
COCJTMHEHUS»
OO6mast XxapaKTepUCTUKAa XUMHUUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Meramnyeckas CBSI3b U 15.0 bubmuoreka [JOK
METaJUIMYeCKas KpUCTaTMYecKast ' https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METaJJIOB
XUMHUYECKUE CBOMCTBA METAIIIIOB.

N bubnuoreka [IOK

44 DNEKTPOXUMHUYECKUN Psifl 20.02

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael156
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O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no

45 aBHEHUSIM XUMHYCCKUX PEaKITNH 22.02 bubmorexa [TOK
P PCAKIIH, ' https://m.edsoo.ru/00ae1156
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH
46 ITousTHE 0 KOPPO3UN METAIIIOB 27.02 bubmorexa HOK
PP ' https://m.edso00.ru/00ae1278
bubmmoreka [{OK
47 eJ1Io0 € MeTal 29.02
[enotnsie MeTan Ll https://m.edso0.ru/00ae14b2
OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6moreka [IOK
48 05.03
KaJTns https://m.edsoo.ru/00ae14bh2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — 07.03 bubnuoreka [IOK
KaJIBIIUN ¥ MarHui ' https://m.edso0.ru/00ael15e8
bu6mmoreka [IOK
50 Baxkneiimme coenune an 12.03
FRHCHHH S https://m.edso0.ru/00ae15e8
O0o001Ienne U cucTEMAaTH3a
51 H:,[ HHUE W CUCTEMaTH3aLIUs 14.03
3HAHUH
52 JKEcTKOoCTh BOBI M CIIOCOOBI €& 26.03 bubnuoreka [JOK
yCTpaHEHUs ' https://m.eds00.ru/00ae1886
[IpakTrueckast padota Ne 6 o Teme
I N bu6mmoreka [JOK
53 JKEcTKOCTh BOJIBI M METOEI €8 28.03
" https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6 K
54 AnmromMuHui 02.04 ubmmorexa HO
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U 04.04 bubnuoreka [IOK
TUIPOKCHUIA ' https://m.edsoo.ru/00aelc64
56 Keneso 09.04 bubmorexa HOK

https://m.edsoo.ru/00aeld86
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Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a

bubmuoreka [JOK

> (1) u xenesa (1) 11.04 https://m.eds00.ru/00ae35e6
58 O606HUICHI/IG Y CHUCTeMAaTH3aIus 16.04
3HaAHUH
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME 18.04 bubnuoreka [JOK
«BaxHenme MeTaJlTbl U UX https://m.edso0.ru/00ae3de8
COEJIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU 23.04 bubnuoreka [IOK
COIEPKUT IpUMeCH. Beraucienus https://m.edsoo.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa TIPOIYKTA
peaxkuuu
61 O6o6nvleHI/Ie U CHCTEeMaTu3alus 25 04
3HaHUH
KonTtponbHas padota Ned4 o Teme
62 «Baxneilimue MeTauIbl 1 UX 02.05
COEJIMHEHUS
63 BemiectBa u matepuansl B 07.05 bubnuoreka [JOK
HOBCEIHEBHOM KU3HHU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE 14.05 bubnnoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu 16.05 bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O0o0O1IEHNE U 2105 bubnuoreka [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O00O1IIEHNE U 23.05 bubnuoreka [IOK
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CUCTEMAaTU3alus 3HaHUI

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

68

PesepBHeiit ypok. O600IICHHE 1
CHCTEMAaTH3aINs 3HAHUH

28.05

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYUEBHBIE MATEPHAJIBI JUIS YYAEHUKA

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienuey

» Xumus, 9 knacc/ 'abpuensu « Xumusi, 8 kinacc/ ['abpuensa O.C., OctpoymoB
N.I"., Cnaakos C.A., O.C., OctpoymoB N.I'., CnankoB C.A., AKIHOHEPHOE
obmectBo «M3naTenscTBO «IIpocBenienue»
tabnuiel: [lepuonuueckas cucrema xumudeckux snementoB [[. . Menneneena,

Ta6JII/IIIa PaCcTBOPUMOCTH, C-)JIGKTpOXI/IMI/I‘IGCKI/Iﬁ pAd HAIPSKCHUSA MCTAJIJIOB

METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BblIii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI"OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

MeTtoaudeckoe-nocoodue-ais-yuntes. pdf

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/
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