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HOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XMMHUM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTensHO TPOrpaMMBbl OCHOBHOTO 001IIeT0 00pa30oBaHus, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdodeil MnporpaMMbl
BOCIIUTAHUS U C YYETOM KOHUEMIUHU NMPENnoAaBaHusi y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T TPEACTABICHHE O LENAX, OOIed cTpareruu
oOy4eHMs, BOCHHTAHHS M PAa3BUTHA OOYYAIOIMIUXCS CPEACTBAMHU Yy4eOHOTO
npeamera, YCTaHaBJIMBAECT o0s3aTeNbHOE IPEAMETHOE COJICpKaHMUE,
IpeAyCMaTPUBAET PACIPEAECIEHUE €ro IO KiaccaM M CTPYKTYPUPOBAHUE IO
pazieliaM U TeMaM MPOrpaMMbl MO XUMHUHU, OMNPENENSICT KOJUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS XHMHUU C YyU4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM Yy4yeOHOTO IMpollecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYarolmuxcsi, OIpeAeNseT BO3MOXXHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MpoTrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a TaKXke TPEOOBAHUM K
pe3ynbTaTam 0O0y4eHHUs XUMUU Ha YPOBHE 1eJIe U3ydeHUs NMPeaMeETa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENHLHON JEATEIbHOCTH OOYYaroIerocss Mo OCBOCHHUIO
y4eOHOTr0 Co/Iep)KaHMs.

3HaHUWE XUMHHM CIY>KUT OCHOBOM it (OPMUPOBAHHUS MUPOBO33PEHUS
oOyyaroIierocs, ero MmpeACTaBICHUN O MaTEepUAILHOM €IMHCTBE MHpA, BAXKHYIO
poJib UrparoT (GOopMUPYEMbIE XHMHEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
SHEPTUU M 00 DBOJIOIUHU BEHIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealm3allid  BO3MOXKHOCTEH  JUJII  CaMOpa3BUTHUS |
dbopMupOBaHUS KYJIBTYPhI JIMYHOCTH, €€ 00IIeH 1 (hYyHKIIMOHAIBHON I'PaMOTHOCTH,

BHOCUT BKJIaJ] B (POPMHUPOBAHUE MBILUIEHUS MU TBOPUYECKUX CIIOCOOHOCTEHN
0o0ydJarolmuxcsi, HaBBIKOB HUX CaMOCTOATEJIbHOM  y4eOHOM  JesATENbHOCTH,
OKCIIEPUMEHTAIILHBIX W HCCIICOBATEILCKAX YMEHUM, HEOOXOIUMBIX KakKk B
MMOBCETHEBHOM XKM3HU, TaK U B TPOPECCUOHATILHOM JCSITEIBHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIIa HA €TMHCTBO MPUPObI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YUYarOIINXCS;



CrocoOCTBYeT (POPMHUPOBAHUIO IEHHOCTHOTO OTHOLIEHHS K €CTEeCTBEHHO-
HAYYHBIM 3HAHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBlieHHWs B OOyYEHMHM XUMHUU OOECHEeUMBAIOTCSA CIEHUPUKON
comepkaHusi  y4eOHOTO  mMpeaMeTa, KOTOPBIA  SBISETCS  MEJaroruvecKu
a/IalITHPOBAHHBIM OTpaKeHHEM 0a30BOM HayKH XUMUH Ha ONpPeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IlIer0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMHUHU, OCHOB
HEOPraHMYEeCKOW XWUMHM M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX MOHSATHN
OPTraHUYECKON XUMHH.

CtpykTypa cojiepkaHus MPOrpaMMbl MO XUMHUHU C(POPMUPOBAHA HA OCHOBE
CUCTEMHOr0 mnoaxoja k €€ uzydeHuro. ColiepKaHU€ CKIIAIbIBACTCS U3 CUCTEMBI
MIOHATUN 0 XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUN O XUMUYECKOU
peakiuu. OO0e 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPUHLHUITY
ITOCJIEAOBATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepunonnueckoro 3akona JI. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— TpeacTaBleHUH 00 AIEKTPOIUTHYECKON UCCOIMAIlMU BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACcCMATPUBAIOTCS HA OCHOBE SMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIUM OOBICHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEU IMPAKTUYECKOTO IMPUMEHEHUS U TOJYUYECHUS
U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHUS] O XUMHYECKOM COCTABIAIONIEN HAYYHOU KapTUHBI MHpA B JIOTHKE
€€ CHCTEMHOM TMPHUPOAbI, IEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TIIO03HAaHUs B Hayke. M3ydeHne XMMHU NOPOUCXOAUT C MIPHUBIICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpyXaroluid MUpy,
«buonorus. 5-7 xiacce» u «Pusuka. 7 Knacey.

[Ipy wu3yyeHUM XUMHH TPOUCXOAUT (PopMHUpOBaHWE 3HAHUN OCHOB
XUMUYECKON HAayKH Kak 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JNEATEIPHOCTH YEJIOBEKa M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJBTYPBHI.
3amaua y4eOHOTO mpeaMera COCTOWT B (POPMUPOBAHUHM CHUCTEMBI XUMHUYECKUX
3HAHUW — BaXHEUIIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUMH,
JIOCTYMHBIX 000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYEHHUU BEIIECTB U
XUMHUYECKUX peakluid, B GOpMHUPOBAHUM U PA3BUTUU TMO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWU B YYEOHO-TO3HABATEIBHOW M Yy4eOHO-UCCIEN0BATENbCKON
JeSTEIbHOCTH, OCBOCHHUM TNpaBUI 0OE€30MacHOrO OOpallleHusi C BEIIECTBAMH B
[MOBCEJHEBHOM KU3HU.

[Ipu u3yuyeHun XMMHHM Ha YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUsI BaXKHOE
3HaYeHHUe MPUOOPENN TaKUEe eI, KaK:

— (opmupoBaHHE HHTEIUICKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCcKoe MpUOOIIeHUE
oOydJaronmxcsi K CaMOCTOATENbHON IM03HABATEIIbHON JIEATENbHOCTH, HAyYHBIM
METOoJaM TMO3HaHUs, (OPMUPYIOIIUM MOTHUBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHY;

— o0ecreueHne yCaoBUid, CITOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATETHbHOCTH, MO3HAHWS M CaMOMNO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUINX YHHUBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUJOB JESTEIbHOCTH;

— (opmupoBanre oOmed (QYHKIMOHATBHON UM €CTECTBEHHO-HAyYHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YyMEHHHA OOBSICHATHh U OLEHUBATH SIBICHUSA
OKpY>KaIOIlIET0 MHpa, UCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATh UX IMpH pEHIeHWH NOpoOJieM B TOBCEIHEBHOM JKU3HU U
TPYAOBOM JAEATEIBHOCTH;

— (QopmupoBanue y O0Oy4arommxcs TYMaHUCTHYECKHX OTHOIICHUH,
MOHMMAHUS IIEHHOCTH XUMHUYECKUX 3HAHUW [UIsi BBIPAOOTKH HKOJOTHYECKU
1eJIeCO00Pa3HOro0 TOBENEHUST B OBITY U TPYAOBOH JEATENBHOCTH B IIEJNIAX
COXPAHEHHS CBOETO 370POBbs U OKPYXKAIOLIEH MPUPOIHON Cpeibl;

— Ppa3BUTHE MOTHUBAIUU K OOYUEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCITUTAHWIO HAa OCHOBE YCBOCHHS OOIIEUYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOoGuis U HAMpaBIEHHOCTH NajlbHEHIIEro
00yueHus.

OOmiee YMCIO YacOB, OTBEAEHHBIX JUIS H3YYCHHMs] XUMHHM Ha YPOBHE
OCHOBHOT0 00111er0o o0pa3zoBanus, coctapisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COILEPKXAHUE OBYUYEHUSA

8 KVIACC
ITepBoHaya/ibHBIC XHMHYECKHE TOHATHSA



[Ipenmer xumuun. Ponb XMMuUM B )KU3HU YETOBEKAa. XMMHS B CHCTEME HayK.
Tena wm BemiectBa. Du3MyECKUE CBOWCTBA BEMIECTB. ArperaTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHWS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE »BJeMEHTbl. CHMBOJIBI XUMHUUYECKUX
aneMeHTOB. [IpocThie U CIOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckass ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BenlecTB. OTHOCHUTENbHAs aTOMHAs —Macca.
OtHocuTeNnbHAas MOJIEKYJIsIpHas Macca. MaccoBasi 4OJII XUMHYECKOTO 3JIEMEHTA B
COEIMHEHHUHU.

KomnuectBo BemectBa. Monb. MonsipHas Mmacca. B3auMoCBsI3p KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAuHHI] BemiectBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUMN.

Pu3NUEeCKUEe U XMMHUYECKUE ABICHUS. XUMHUYECKasl peakuus U €€ MpU3HaAKHU.
3aKOH COXpPAaHEHHsI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHuUs. Knaccupuxanus
XUMUYECKUX PEAKINI (COeMHEHUS, PA3I0KEHUS, 3aMEILIEHUs, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XUMHUYECKOM IMOCYJIOH, MpaBuiIamMu paboThl B JJaOOpaTopuu M
npuémMamMu oOpaleHus ¢ J1adopaTopHbIM O0OPYAOBAaHUEM, U3YYEHUE U ONKCAHUE
(u3NUecKuX CBOMCTB 00pa3sNOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢usnueckux (TJIaBjIeHUE BOCKA, TasHUE JIbJla, PAaCTHUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIMs BOJbI) M XUMHUYECKHX (TOPEHUE CBEYH, NMPOKAIUBAHHE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE Mela C KUCIOTOMN) SBJICHUM, HAOIIOACHUE U
OTNMCaHUE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBHE CEPHOM KHUCJIOTHI C XJOPUAOM Oapus, pa3ioKeHHE TMAPOKCHIA
meau (1) mpu HarpeBanuu, B3auMoiecTBHE Kene3a ¢ pactBopom cosu meau (I1),
U3Y4YeHHE CIOCOOOB pPa3fCIeHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpPOBaHUE,
BBITIApUBAaHUE, JUCTUIUISIIUA, XpoMaTorpadus, TpoBeACHNE OYUCTKH MOBAPEHHOMN
COJIU, HaONIOJEHWE W  OINMCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WJUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUS MAacChl, CO3JaHHE MOJEJEH MOJEKYI
(I1apoCTEeP>KHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BELIECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 35ieMEHT U MpocToe
BemecTBo. HaxoxneHue kucinopona B mpupoje, (U3MUECKHE U XMMHYECKHE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenune xucimopona. CrocoObI
MOJIy4eHHUs] KHUCIIopoja B JabopaTOpuu W TPOMBINUICHHOCTH. Kpyrosopor
KHcJIopoja B mpupoze. O30H — ajuIoTpoIiHas MOAUGUKAIUS KUCTIOPOa.



TemnoBoit 3pheKkT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE YypaBHEHUS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arps3HeHHE
BO3/lyXa, yCUIIEHHE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — nsnemeHT M mpoctoe BemiecTBo. HaxokaeHuwe Bomopona B
npupoae, Gu3Mdeckne W XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonydenus. Knueiorsl u conu.

MonsipHbiil 00BEM ra3oB. Pacu€Tel N0 XUMHUYECKUM YPAaBHEHUSIM.

Odusnueckne CcBoWcTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpBIL
HacelllleHHBIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBasi 10Ji1 BeIIeCTBa B pacTBOpE. XMMHUUECKHE CBOWCTBA BOAbl. OCHOBaHUSI.
Posib pacTBOpOB B mpupose U B KHU3HHU 4enoBeka. KpyroBopoT BOAbl B IpUpPOJE.
3arps3HeHHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCHJIOB:  cosieoOpa3yroniiue  (OCHOBHBIC, KHUCIOTHBIE, aM(pOTEepHbIE) U
HecoseoOpazyronme. Homenknatypa oxcuygoB. Dusnueckue u XUMHUYECKHE
CBOMCTBA OKCHJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccubukanuss ocHoBaHMM: IETOYM U HEPACTBOPUMBIC
ocHoBaHus. HoMeHknatypa ocHoBaHUU. PU3MYECKHE W XHUMHUYECKHE CBOWCTBA
ocHoBaHui. [lomydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknarypa kucnor. dusznyeckue u
XMMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOMCTBA COJICH.
[Tonyuenue coien.

['eneTnyeckas CBsI3b MEXKIY KIAaCCAMU HEOPTraHUYECKUX COCIUHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAEIICHHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUEHHUE,
coOupaHue, pacrno3HaBaHUE U U3YUYEHUE CBOMCTB KHUCIOpOJa, HaOIOJAeHUE
B3aUMOJICCTBUSL BEIIECTB C KHCIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
MpeKpalleHusi TropeHust (Mokapa), O3HAKOMJIEHHWE C O0O0pa3liaMu OKCUIIOB U
OMHCAaHUE WX CBOWMCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHME W M3YYCHHE
CBOMCTB BOJIOpoJia (FOpeHHe), B3auMoeHCcTBUE BoJopoaa ¢ okcuaom menu (I1)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB), HAOIO/ICHHE O0pa3lioB BEIIECTB
KOJMYECTBOM | MOJb, HCCIEeI0BaHHE OCOOCHHOCTEM PpAaCTBOPEHMS BEIIECTB C
pPa3IMYHONM PAcTBOPUMOCTBHIO, MPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METAJJIaMU
(HaTpyeM ©  KaiblueM) (BO3MOXXHO HCHOJIb30BAaHHE BHJIEOMATEPHUAIIOB),
UCCIIeIOBaHUE OOpa3llOB HEOPraHWYECKMX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOII0/ICHNEe U3MEHEHUSI OKPACKU WHIWKATOPOB B pacTBOpaX KUCJIOT M IIEJIOYEH,



u3ydyeHue B3aumojencTBua okcuaa mead (II) ¢ pacTBOpoM CEpHOM KHCIOTHI,
KMCJIOT € METAJUIaMH, PEaKIUM HEUTPAIM3ALHM, IOJy4YEHUE HEPACTBOPUMBIX
OCHOBAHMI, BBITECHEHHME OJIHOTO MeTajula APYTMM M3 pacTBOpa COJIM, PELICHHE
DKCIIEPUMEHTAIBHBIX 3aJad M0 Teme «BaxHelmme KiaacChl HEOPraHMYECKHX
COCITUHEHUI».

Ilepuoguvecknii 3axkoH u Ilepumoamyeckas cucTeMa XMMHYECKHX
jaementoB JI. U. MengesneeBa. CrpoeHne aToMoB. XMMH4YeECKasi CBS3b.
OKHCIUTEIBbHO-BOCCTAHOBUTEIbHBIC PEAKIIUN

[lepBple MONBITKM KIACCU(PUKAIMM XUMUYECKUX d3JeMeHTOB. [loHsTHE O
rpynnax CXOJHBIX 3JIEMEHTOB (LIEJOYHBbIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
raJloreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yloT aM(pOTepHbIE OKCHIBI
Y TUJIPOKCUJBI.

Ilepnonnueckuit 3akoH. Ilepuoguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas W JAJUHHONEPUOAHAs  (OpPMBI
Ilepnoguueckont cucteMbl Xumuyeckux 3yemenToB J1. Y. MenneneeBa. 1lepunonst
n rpynnbl. OU3AYECKUH CMBICH MOPSAAKOBOTO HOMEpa, HOMEpPOB IIepuoAa H
IPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TMepBbIX 20 XMMHUYECKHUX  DJIEMEHTOB
Ilepnogmueckonn cucremnl [[. WM. MenneneeBa. XapakTepuCTUKa XHMHYECKOIO
3JIEMEHTA 10 ero nonoxeHur B [lepuoanueckoint cucreme /. . Menzaeneena.

3aKOHOMEPHOCTH HU3MEHEHHUS pPaJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUNINYECKUX U HEMETAJUINYECKUX CBOMCTB IO IPYIIIIAM U IIEPUOJIAM.

3nauenue [leprnogmueckoro 3axoHa u [leprnoguyeckoin CUCTEMBI XUMUYECKUX
DJIEMEHTOB I pa3BUTHUs Haykh WU npaktuku. . M. MenpneneeB — yd€Hbll U
IPaKJaHUH.

Xumunyeckass cBsi3b. KoBaneHTHass (HOJsipHAass W HEMOJIsIpHasl) CBSA3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. IOHHAs CBSA3b.

Crenenp  okuciieHus.  OKHCIMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
IIponecchl OKHCIIEHNsI U BOCCTAHOBIICHHS. OKUCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuit IKCnepumenm:

U3ydyeHrne OoOpa3lOB BELIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJCHCTBUE
TUAPOKCUIA LHUHKA C pPACTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUIFOCTPUPYIOLNIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUIUN
(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).

Mesicnpeomemmuoie ceéazu

Peanuzanyss MeXINpeAMETHBIX CBS3€M MPU HM3yYEHHH XUMUU B § Kiacce
OCYUIECTBJISIETCS. 4YEpe3 HCIOJIb30BAaHWE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX



MOHATHUM, TaK U MOHSATHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSATUSA: HAy4HbIH (akT, TUIOTe3a, TEOpus,
3aKOH, aHaJu3, CHHTE3, Kiaccuukanus, MepUoJIUYHOCTb, HaOJI0/ICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepus, aToMm, O3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHHME BELIECTBA, ra3, (U3MYECKUE BEIUYMUHBI, €IUHUILIBI
U3MEPEHUS, KOCMOC, IIAaHETHI, 3BE3/1bI, COoNHIIE.

buonorus: porocunTes, npixanue, bunochepa.

['eorpadusa: armocdepa, ruapocdepa, MHHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMHYeCKasi peaKus

Ilepnonmueckuit 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHuE aToOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOMCTB
XUMHAYECKUX DJIIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIblUi U HX
COCMHEHU B COOTBETCTBUU C TMOJOXEHUEM »3IJIeMEHTOB B llepmoanueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

Ctpoenue BemiecTBa: BHJbI XMMHYECKOM CBS3H. THIBI KPUCTALIAYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKH U
BUJIa XUMHYECKOH CBS3U.

Knaccudukanus 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XHUMHUECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3IUYHBIM KJlaccaM HEOPraHMYECKHUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanys XuMuueckux peakivii Mo pa3InyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3(P¢eKTy, II0
M3MEHEHHIO CTEMEHEW OKHMCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, MO
Y4aCTHUIO KaTajlnu3aTopa). JK30- U HAOTEPMUUECKUE PEAKIIUU, TEPMOXUMUYECKHUE
ypaBHEHHS.

[TonsiTue 0 ckOpocTH XUMUYECKOM peakuuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHEe 0 TOMOTEHHBIX M T'e€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [losTne 0 xXuMuueckoM paBHoBecur. DakTOPHI,
BIIUAIONIME HAa CKOPOCTh XMMHYECKOW pEaKIuh U TMOJOKEHUE XUMHUUYECKOTO
PaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  JJICKTPOHHBIM  OamaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON  PEAKIIUH. CocraBnenue ypaBHEHHUI
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCIOJB30BaHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.



Teopust PAEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
Katnonsl, annonsl. Mexanusm auccolManuy BEUIECTB C PAa3JIMYHBIMU BUAAMU
XuMHu4eckoil csizu. CteneHs auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEAKIUH HOHHOTO 0OMEHa,
MOJHBIE M COKpali€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoICTBa KHUCIOT,
OCHOBaHMI W cCOJE€l B CBETE€ MPEIACTAaBICHUH 00 3IEKTPOJUTUUYECKON
nucconmannu. KadectBeHHbIe peakun Ha MOHBL. [IoHSITHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumMeHm:

O03HAKOMJIEHUE C MOJEJSIMU KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMeTauioB (rpadura M ammasa), CIOXHBIX BEIIECTB
(xsIopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakiuu
OT BO3JCUCTBHUS PA3NIMUHBIX (PAKTOPOB, HCCIENOBAHUE DIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IIpOLECCAa JUCCOLUMALMU KHUCIOT, MLICJIOYEeH U COJIeH
(BO3MOKHO ~ HCMOJB30BAHME  BUJEO  MaTEPHANIOB), IMPOBEJCHHUE  OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKKW  MPOTEKAaHUS  peakiuil  HOHHOro  OOMeHa
(oOpazoBanue ocajaka, BbIACICHHE Ta3za, oO0Opa3oBaHUE BOJIbl), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu paslIoKEHUs, COCTMHEHUS), PACIO3HABAHUE HEOPTAaHUYECKUX
BEHIECTB C IMOMOIIBIO KAYECTBEHHBIX PEAKIMHA HA HOHBL, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HemeTansbl 1 X coeIMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue M (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHMHUYECKHE€ CBOMCTBA Ha TMpUMEpPE  XJopa
(B3aMMOJEHCTBHE C MeETallaMH, HEMeTalllaMH, IIeso4amMH). XJIOPOBOAOPO/I.
CounsiHasg KHCJIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YeHHUE, NpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOAOpPOJA HAa OPraHW3M 4YeJoBeKa. BakHellline XJIOpuabl U HUX
HAaXOXJICHUE B MPUPOJIE.

O6mas xapakrtepuctuka 31emMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIC CTerneHU okucieHus. CTpoeHue U (U3MYECKHE CBOMCTBA
IIPOCTHIX BEHIECTB — KUCIOPOAa U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoicTBa cepbl. CepoBOIOpOJ, CTpOeHUE, (PU3NUYECKHE U
XUMHUYECKHE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kuciota, (Qusnueckue U XHUMHYECKHE CBOMCTBa (0OmIME  Kak
MPEACTaBUTENS KJlacca KHUCJIOT U cruernuduyeckue). XHUMHUYECKUE PEaKInu,
JeKale B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. CoMu CEpHON KUCIOThI, KAU€CTBEHHAs peaKlys Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHWH B MpUpoOAE. XUMHYECKOE



3arps3HEHHUE OKPYXAIOIIEH Cpelbl COCANMHEHUSMH Cepbl (KHUCIOTHBIE HOXK]IH,
3arpsi3HEHHE BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro MPEI0TBPAIICHUS.

OO6miast xapaktepucTtuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHMs. A30T, PacCHpOCTPAHEHHE B MPHUPOJIE,
dusngeckne 1 XUMHIECKHE CBOMCTBA. KpyroBopot azora B nmpupoje. AMMHAK, €ro
bu3nUecKre 1 XUMUIECKHUE CBOMCTBA, MOMyueHrne u npuMeHenne. Com aMMOHHS,
X (U3UYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBl aMMOHHMS. A30THAasl KHCIIOTa, €€ MojyuyeHue, PU3NUeCKHe U XUMHUYECKHUE
cBOMcTBa (00IIME Kak TMpEeACTAaBUTENsl Kiacca KUCIOT M cHelupuyecKue).
Ucnonb3oBaHWe HUTPATOB U COJIEM aMMOHHMS B Kaue€CTBE MHUHEpaJIbHBIX
yaoOpeHuil. XuMHUYECKOe 3arps3HEHUE OKPYKAIOIIEH Cpelbl COSTMHCHISIMU a30Ta
(KUCTIOTHBIE JOXIM, 3arps3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
ajutoTpornHbie Moaudukanuu (ocdopa, duszmdeckne M XUMUYECKHUE CBOMCTBA.
Oxkcup docdopa (V) u dbochopHas kuciaora, Gu3nIecKue U XUMUIECKHIE CBOMCTRA,
nosydyeHue. Mcnonb3oBanue pocaToB B KaYECTBE MUHEPATBHBIX YIOOPEHUN.

Ob6mas xapakrtepuctuka 31emMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCJIEHUSA.  YTIUIEpOJd,  aJUIOTPOIIHbIC
MOAU(UKALIUKA, PACIPOCTPAHEHHE B TMpuUpojie, (U3HMUYECKUE U XHUMHUUYECKHE
cBoricTBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbu3uyeckre W XUMHUYECKHE CBOWMCTBA, JIEMCTBME HA JKUBBIE OpPraHU3MBI,
MOJIYYCHHE U TPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a 1100anbHOrO TMOTEIJICHUS KIMMAaTa, MMapHUKOBBIN
addekt. YronapHas KUCaoTa U €€ colM, uX (PU3HYECKUEe U XUMHYECKHUE CBOMCTBA,
MojdyuyeHrue U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Ucnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIIIEHHOCTH U CEJIILCKOM
XO3SIUCTBE.

[TepBoHavasibHBIE TOHATHSA 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHUSIX
yriepozaa (MeTaH, dTaH, STUJICH, alleTHICH, 3TaHOJI, TJIMIIEPUH, YKCYCHAasl KUCTIOTA).
[IpupoaHble HMCTOYHUKHA YIJIEBOJOPOAOB (yroib, NPUPOAHBIA Ta3, HeDTh),
MPOAYKThl WX mMepepaboTku (OEH3WH), WX POJb B OBITY U IPOMBIILJIEHHOCTH.
[TonsiTie 0 OMOJOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaAX, OCNKaX, YIJIeBOJIax — U UX
poiM B KM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usznueckue M XHUMHYECKHE CBOMCTBA, IMOJy4YeHUE U
npumeHenue. CoeauHeHHS KpemMHHUsT B mpupojae. OOmme mnpeacraBieHus o0
okcuae kpemuusa (IV) u kpemuueBoi kuciore. CHIMKAThI, UX HCIOJb30BAaHUE B
OBITYy, B TIPOMBINUICHHOCTU. BakHeWIne CTpOWTENbHBIE MaTepHalbl: KEpPaMHKa,
CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MmacHOro0 MCIOIb30BaHUS
CTPOUTENIHHBIX MAaTEPUAJIOB B MTOBCEHEBHOM JKU3HHU.



Xumuueckuii IKCnepumenm:

M3ydeHue o0pa3IoB HEOPTAHUYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI,
IIPOBE/ICHUE KAaUeCTBEHHBIX PEAKIMN Ha XJIOPUJ-UOHBI U HAOJIOJCHUE NPU3HAKOB
UX TMPOTEKAHUSI, OMBITHL, OTpaKalIue (QU3NYECKHUEe M XHMHYECKHE CBOMCTBa
rajjoreHOB M HUX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHWE C oOpa3naMu XJIOPUAOB (TaJOT€HUJIOB), O3HAKOMJICHHE C
oOpasnaMu  cepbl M €€  COCOUHEHUSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE Tpollecca OOYIIIMBaHUs caxapa IMoj JACUCTBUEM
KOHILICHTPHUPOBAHHOM CEPHOM  KHUCJIOTBI, H3y4CHUE XUMHUYECKHUX CBOWCTB
pa30aBICHHON CEPHOI KUCIIOTHI, TPOBEICHUE KAYEeCTBEHHON PEaKIK Ha Cybdar-
WOH W HaOIoJIeHne TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJICHHWE C (U3UUYECKUMU
cBolicTBaMH a3oTa, (ochopa M HX COCAMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBHIX U (HOCHOPHBIX YIAOOpEHUH, MOTyUYEHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYCHHE CBONCTB aMMHakKa, MpPOBEIACHHUE
Ka4eCTBEHHBIX pPEaKIuii Ha MOH aMMOHHS U (ochaT-uoH U U3yUYCHHE MPU3HAKOB
MX IIPOTEKAHMUsI, B3AMMOJACMUCTBHE KOHIEHTPUPOBAHHON a30THOU KHUCIIOTHI C MEBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJICOMATEPUAIIOB), M3y4YCHHE MOJEeNen
KPUCTAUIMYECKUX PEIIETOK anmasa, rpadura, ¢yisiepeHa, O3HAKOMIICHHE C
MPOIECCOM  anCcOpOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOra3a, MoJydyeHHe, cCOOMpaHue, pacno3HaBaHUE U H3YyUYECHHE
CBOMCTB YIJIEKMCIIOTO Tra3a, MPOBEICHUE KaueCTBEHHBIX PEaKIMii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYCHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIJIEHHE C
OPOAYKIIMEN CHUJIMKATHOM TPOMBINUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHelIe HeMeTaulbl U KX COCIMHEHUS».

MeTasibl 1 MX COeIMHEHUS

OO6mrast xapakTepuUCTUKa XUMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxeHus B llepuogmueckon cucreme xumudeckux siaemeHTtoB . U.
MengeneeBa u cTtpoeHusi aToMoB. CTpoeHue MeTaiuioB. MeTamnyeckas CBs3b U
METAJJTMYecKasi  KpUCTaUIMUecKass  pemeéTka.  DJIEKTPOXUMUUYECKUU  psll
HaIpsHKeHUN MeTaioB. @U3NYecKnue U XMMUYECKHUEe CBOMCTBA MeTaiioB. OOume
CIoCcOOBI TOMy4YeHUs: MeTawioB. [loHATHE O KOPPO3WU METAIIOB, OCHOBHBIC
CrocoObl 3amuUThl X OT Kopposuu. CruiaBel (CTajlb, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: TOJIOKeHHe B [leproauueckoil cucTeMe XUMUYECKUX
snemenToB JI. M. MenpaeneeBa, CTpoeHHME MX AaTOMOB, HAaXOXJCHUE B MPUPOJE.
du3znvecKkrue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpusi U Kanusi). OKCUIbl U
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeNIOYHBIX METAUIOB U HX
COEIMHEHUM.



[Ilenouyno3eMenbHbIE METAUIBI MArHUM W KaJIbLWW: TOJIOKEHUE B
Ilepnonuueckon cucreme xumuueckux sneMeHToB [[. 1. MenneneeBa, crpoenue
UX aTOMOB, HaXOXJICHHE B Ipupoe. PU3ndecKre 1 XUMUUYECKHE CBOMCTBA MarHus
U Kanplusa. Baxuelimume coenuHeHMs Kaiblusi (OKCUJA, THUAPOKCHI, COJIN).
XécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJIFOMHUHUN: TTOJI0)KEeHUE B [leproinueckor CUCTeEME XUMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, CTpoeHHE aToMa, HaXOXKICHHE B mpupone. dusznueckue u
XUMUYECKUE CBOMCTBA allOMUHUS. AMQPOTEpHBbIE CBOMCTBA OKCHAA U THAPOKCUIA
ATIOMHUHUSL.

Kenezo: nonoxenue B [lepuognueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
N. MenneneeBa, CTpoeHHME aroMma, HaxoxiaeHue B npupoae. Ddusznueckue u
XUMUYECKUEe CBOMCTBA xene3a. Okcuibl, rTuapoKcuabl U conu xenesa (11) u sxxenesa
(III), ux coctaB, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHWE ¢ oOpa3llaMy METAJJIOB W CIUIaBOB, MX (PU3NYECKUMH
CBOMCTBaMH, M3YYEHHE PE3yJbTaTOB KOPPO3UH  METAIOB  (BO3MOKHO
UCIIOJIb30BAaHUE BUAEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHIA
Kalbllud W HATpUsl C BOJOM (BO3MOXKHO HCIIOJIB30BAHUE BHJIEOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOW BOJBI, IPOLIECCAa TOPEHUS KEJIE3a B KUCIOPOJE
(BO3MOXKHO ~ HCIIOJB30BAHHE  BHUACOMATEPUATOB), MPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAaKIMi HA MOHBI: MarHus, KaJblUs, AIFIOMUAHHUS, LIMHKA, KEJe3a
(IT) u xeneza (I1I), menu (I1), HaGnrOAEHNE U OMUCAHUE MPOIECCOB OKPAITUBAHUS
IJJAaMEHH MOHAaMU HATpWsi, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HCCIIEJOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUIA ATTFOMUHUS
Y TUAPOKCHJIA LIMHKA, PEIICHUE SKCIEPUMEHTANIbHBIX 33/a4 1o TeMe «BaxkHeiiue
METAJUJIbl K KX COCUHEHHUS.

XuMHS M OKPYKAKOLIAA cpela

BemecTtBa m Marepuansl B INOBCEAHEBHOW JKU3HM YeJOBeKa. be3omacHoe
MCIIOJIb30BAaHUE BEUIECTB M XMMHUYECKUX peakiuil B ObiTy. IlepBas momouib mnpu
XUMHUYECKUX 0KOTaxX U OTPaBICHUSX.

XVMMHUYECKOE 3arps3HEHHE OKpYKarolled cpelpl (MpeAesbHas IoImycTUMas
KOHIIEHTpanus BeulecTs, nainee — [1/1K). Ponp XxuMuu B pelmieHuH 3KOJIOTMYECKUX
npoosieMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHue 00pa3lioB MaTepuajoB (CTEKJIO, CIUIaBbl METAIOB, MOJUMEpPHBIE
MaTepuabl).

Mescnpeomemmnuie ceazu

Peanuzanus MeXNpeAMETHBIX CBS3€M MpU HM3yYeHMM XUMHUU B 9 Kiacce
OCYUIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX



MOHATHUM, TaK U MOHSTHUH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIH (akT, rUmoTes3a, 3aKoH,
TEOpHUsl, aHalu3, CHUHTE3, KIacCU(PUKALUs, TMEePUOJUYHOCTh, HAOII0ICHNE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MMAPHUKOBBIN
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

®dusuka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TOMbBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
NOJIYIPOBOJHUKH, JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILINYECKAs
peméTKa, CIuiaBbl, (PU3MUECKHE BEIMYWHBI, €AUHUIIBI M3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, MIAHETHI, 3BE3bI, COJIHIIE.

buonorusa: ¢orocuntes, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPATIBLHBIE
yI00pEeHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rugpocdepa, MHUHEPANbI, TOPHBIE MOPOJBI,
MOJIE3HBIEC UCKOTIaEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE PE3ydbTAaThl OCBOCHHSI MPOrPAMMbI  OCHOBHOIO OOIEro
o0pa3oBaHUsI JOCTUTalOTCsl B X0Jie OOYYEeHHs XMMUU B €IMHCTBE Y4YEOHOU H
BOCIIUTATENBHON JEATEIIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMA POCCUNCKUMU
COLMOKYJIBTYPHBIMM M JYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMH, IPUHSITBIMU B
oOIlecTBe MpaBWJIaMH W HOPMaMH TIOBEJACHHS U CIIOCOOCTBYIOT TpoIleccam
CaMOITO3HAaHUsl, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYalOlIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TO3WTHUBHBIX LIEHHOCTHBIX OpPHEHTAUd U
pacIIMpEHUE OMbITA IEITETBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOIIEHUSA K OT€YECTBEHHOMY KYJBTYPHOMY, HCTOPHYECKOMY
U HAy4YHOMY HACJIEAUI0, NOHMMAaHWs 3HAYEHUsS XUMHYECKOW HAayKu B JKU3HU
COBPEMEHHOT0 OOIIECTBa, CMOCOOHOCTU BIIAJIETh JOCTOBEpPHOW HHGpOpMaIei o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUSAX MHUPOBOM W OTECUECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IIPEJACTABJICHUS] O COLMAJIBHBIX HOPMax M MPaBUJIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATEeNIbCKOM, TBOPYECKOM W APYrMX  BHAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUM AESATEIBbHOCTU MpHU
BBITIOJIHEHUN YYE€OHBIX, TIO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUW XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHNN YYEOHBIX TTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpollecce ATOM y4eOHOM EeATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TMIOBEJCHHE W TIOCTYIIKM CBOMX TOBApHUILEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH WU COCTABISIOLINE
OCHOBY JIJI1 TIOHMMAaHUsI CYIIHOCTH HAay4YHOW KapTUHBI MHUpA, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SX YEJIOBEKa C
MPUPOJTHON CPEAOH, O POJIM XMMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

[03HABAaTEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU IO
XUMUU, HEOOXOJUMBIC IJII OOBSCHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBJICHU,
MO3HABaTEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYyJIBTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOW pabOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPaTypo, IOCTYHHBIMA TEXHHUYECKHUMH CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O03HATENBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO0Opa30BaHHUIO, MPOEKTHOM M  HMCCIEI0BaTEIbCKON
JESTeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH U ypPOBHS OOydYeHUS B
JlajabHEHIIeM;

4) popMupoBaHUSI KYJIbTYPHI 310POBbSI:

OCO3HaHWE IIEHHOCTU >KWU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKH Ha 370pOBBIM 00pa3 KU3HU, OCO3HAHUE MOCIEICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 01, HAPKOTUKOB, KypEHUs),
HEOOXOAMMOCTH COOJIIO/IEHNUsS TIpaBUi  OE30MAaCHOCTH TMpU  OOpaIleHWH C
XUMUYECKUMHU BEIIECTBAMU B OBITY U peaibHON KU3HH,

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil u TpyJa pa3iuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTamM TpPYIAOBOM NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHUs MPEAMETHBIX 3HAHWUA 10 XUMHUHU, OCO3HAHHBIA BBIOOD
MH/IMBUIYaJIbHON TPAEKTOPUH MPOJOKEHHsI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHOW Mpo(heCCHOHATBHON AESTENBHOCTA U PA3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJalTHPOBATHCS B MPO(ECCUOHATBHON CPEIE;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMYECKU LEJIeCO00pa3sHOE OTHOIIEHWE K MNPHUPOJAE KAaK HCTOYHHUKY
’KU3HHU Ha 3emile, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAHUE LIEHHOCTU 30pPOBOI0 U
O0e3zonmacHOro oOpa3a KH3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(u3MUEeCKOMY M TICUXHUYECKOMY 3I0pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ1 0€30MaCHOTO MOBEJCHUS MPU padOTe ¢ BELIECTBAMHU, a TAKXKE B CUTYyalMsIX,
YTPOKAFOIINX 310POBBIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPY>KaIOLIEeW MTPUPOTHON CPEAOU, JJIsl TIOBBIIECHUS
YPOBHSI  3KOJIOTUYECKOM  KyJIbTYPhl, OCO3HaHHUS TJOOAJIBHOIO  XapakTepa
HKOJIOTMYECKUX MpoOJieM M MyTed MX pelieHHs] MOCPEACTBOM METOAOB XHMHUH,
HKOJIOTMYECKOTO MBIIUIEHHS, YMEHHSI PyKOBOJCTBOBAaTHCA UM B IO3HABATEJIBHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeIMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
(GopMupOBaHHsS MHPOBO33pEHHUsI OOIIECHAYYHbIE TOHATHUA (3aKOH, TEOpHs,
MNPUHIINII, TUIIOTe3a, PakT, CUCTEMa, MPOIeCcC, IKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAaHUM U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LIETOCTHOU



HAay4YHOW KapTHHE MHUPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (IIO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpbIE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY ILJITAHUPOBAHUIO M OCYIIECTBICHUIO YYEOHOM
NEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJILHbIE YUeOHbIE JeiicTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHHSI HCMOJIb30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHWI: PacKphIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIACIATH UX XapaKTEpHbIE
PU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTMUMU TMOHSTHSIMH), UCIOIb30BAThH
MOHATHUS I OOBSICHEHUS OTICTHHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEpUH [JIs1 KJIacCU(PUKAIIMU XUMHUYECKHX BEIIECTB M XUMHUUYECKUX PEAKIUU,
yCTaHABIMBATh MPUYMHHO-CIEACTBEHHBIE CBS3M MEXAY OOBEKTAMU H3y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYX ACHUS (MHIYKTUBHBIE, ACNYKTUBHBIC, 10 aHAJIOTHUH),
JeJaTh BBIBOJIbI M 3aKJIFOYECHUS;

YMEHHE TPUMEHSATH B TIPOIECCEe TMO3HAHUS TOHATUA (TIpeAMETHhIE |
MeTanpeIMETHBIE), CAMBOJIMYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3yEMbIE B XUMUU,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUK MOJIEIbHBIC MIPEACTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTAa), XUMHUYECKass (GopMysia U ypaBHEHUE
XUMUYECKON peakiuy — MpU PEIICeHUH y4eOHO-TIO3HABATEIbHBIX 33jla4, C Y4ETOM
ATUX MOJICTBHBIX TPEJCTABICHUI BBISBISATh M XapaKTepU30BATH CYIIIECTBEHHbBIC
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEAKIUH,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, HPUYUHHO-CJICJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3yUaE€MbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBble uccienoBarejbckue 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUA, a TakKXKe B KAdyeCTBE OCHOBBI g (POPMUPOBAHHUS THUIIOTE3BI IO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOpPETEHUE OMbITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHME HaOMoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €0 pe3yibTar, GOopMyJIUpOBaTh 00OOIIECHUS U
BBIBO/JIbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
0 MPOJIeNIaHHOM padoTe.

PabGora ¢ unpopmaumeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IUYHBIX BUIOB U (OPM MPE/ICTABICHUS, MTOJIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUsA, CIPABOYHbIE
nmocobus, pecypchl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl M 3allpOChl MPU TOUCKE M OTOOpE
MH(GOPMALIMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONpeeIEHHOrO TUIa, MPUOOPETEHHUE OMbITA B
0o0JlaCTH  MCHOJIb30BaHUsI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpATh ONTUMANBHYIO (hOpMY MpeAcTaBieHUsI UHPOpMAIU U
WUTIOCTPUPOBATh pEIIaeMble 3aJaull HECIO0XHBIMA CXEMaMH, JharpamMaMu,
IpyruMu popmMamMu rpadKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B Ipolecce Yy4yeOHOW U
HCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSHHE OKPYKAIOIIEH NPUPOTHON
Cpelbl.

KoMMyHMKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

yMEHHUSl 3aJlaBaTh BOMPOCHI (B XoJ¢ Auanora W (WiIU) JUCKYCCUM) TIO
cymectBy — oOcyxmaemMoill  Tembl, (OPMYIHPOBATb  CBOU  MPEMJIOKEHUS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJI0KEHHOMN 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYECHHBIC  pE3yJbTaThl  ITO3HABATEJILHON
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pE3yNbTATOB BBHINOJHEHHUS] XMMHYECKOT0 3KCIEPUMEHTa (J1a0OpaTOpPHOIO OIbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM M MCCIIENOBAaTEIbCKOM  JEATEIBHOCTH NP PELICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuuii (00Cyx aeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHUCTBUM, OINPENCICHUE KPUTEPUEB 10 OLEHKE KadecTBa
BBINIOJIHEHHOM pabOThI U JpyTHE).

PeryisiTHBHBIC YHMBEpPCAJbHbIE Y4eOHbIe JCHCTBHS:

YMEHUE CaMOCTOSITEIbHO OMNpPENEeNsTh LEIU JACSITENbHOCTH, IUIaHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATEIbHOCTh, BIOUPATh Hanbosee d3(PPeKTUBHBIE CIIOCOOBI pelieHusl YYeOHbIX U
NO3HABATENIBHBIX 33/Ja4, CaMOCTOSTENIBHO COCTAaBJISATh WIM KOPPEKTHUPOBATH
IPEJIOKEHHBIM QITOPUTM JCHUCTBUUA MPU  BBINIOJHEHUM 33JaHUU C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEILIECTBAX U PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJibTaTa 3asBJIICHHOM LENTU, YMEHHE
HCIIOJIB30BaTh U aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33/IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX pe3yabTaTOB [0 OCBOEHHUIO 0053aTE€IHLHOTO
collepKaHUsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHO paboyeil mnporpaMMonu,
BBIJICJIAIOT: OCBOCHHbIE OOYYalOLIMMUCA HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeUCTBUN, crnenupuueckue I TpPEAMETHOW o0mact  «XUMHS», BUIBI
NEATeIbBHOCTH 1O  TMOJYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
IpeoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xonmy oOydenus B 8 kiacce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHU:

e PACKPBIBATH CMBICT OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XMMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas IO XUMUYECKOTO dJIEMEHTA B COCTMHEHUHN, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHUS, XUMHMUYECKasi peakius, Kiaccudukanus peakiuui: peakiuu
COCAMHEHHUS, PEaKUUU PAa3JIOKEHUS, PEAKUUU 3aMELICHUs, pPeaKuuu
oOMeHa, K30~ U IHJIOTEPMHUUECKHE PEAKIINH, TEIII0BOU A((EKT peakiiunm,
AIpO aToma, JJEKTPOHHBIA CIIOM aroMa, aToMHas OpOuTalb, pPaaHycC
aTOMa, XMMHUYECKasi CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KATHOH, aHWUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(TporeHTHAasE KOHILIEHTpAIUsi) B PacCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKMX TIOHSATUA U
MIPUMEHSTh ATU TOHSATHUS MPU OMUCAHUU BEUIECTB U X MPEBPAIICHUIA;

e HCIMOJb30BaTh XHUMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHS (HOopMys
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e ONpEAeNATh BAaJEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCY COECAUHECHUHN I10
dbopMmynam, BHA XUMHUYECKOM CBSI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPTraHMYECKUX COCTUHEHUSAX;

e packpbiBaThb cMmbica [lepuomnueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATH TMOHUMAHUE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuoanueckon cucreme,
3aKOHOB COXPAHEHHUS MacChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTapo;

e OINWCHIBATh U XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMBbl XHMHMYECKHUX DJJIEMEHTOB: pa3jiuyaTh IMOHATHUS «TJIaBHas
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJBIIIE TIEPHOJBI, COOTHOCUTH O00O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabaune «llepuognyeckas cucTtemMa XuMudeckux diaemernToB [J[. U
MengeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, 001Iee Yrciio dJIEKTPOHOB
U pacrpeieieHUue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy YYACTBYIOIIMX B PEAKIUU
BEIIECTB, [0 TEIIIOBOMY 3D PexTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE MPUMEPAMH MOJIEKYISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

IPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXXHOCTHM TMPOTEKAHUS XHWMHYECKUX MPEBpAIICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIUKCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO W MOJISIPHYIO MacChbl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTOo »dJieMeHTa 10 ¢opmyIie
COEAMHEHNUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU peaKInu;

MIPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEIBHON JEATeIbHOCTH — aHalu3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CHCTeMATH3aIuio, KJIacCU(PHUKAIIUIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3€M — IJI1 U3YYEHUS CBOICTB
BEIIECTB M XUMHUYECKUX pPEaKIHi, eCTeCTBEHHO-HAyYHBIE METOIbI
MO3HAHUS — HAONIOACHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBII U MBICJICHHBIN );

cledoBaTh  IpaBWJIaM  MOJIb30BAHUS ~ XUMHYECKOM  TOCYyIOW U
nabopaTOpHBIM  00OpPYIOBAaHMEM, a TakKe TMpaBHIaM OOpaIIeHHUs C
BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIUSMH TIO BBIIIOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3oo0pa3HbIX BENMIECTB (BOJAOpOJa ¥ KHUCJIOPOJA), MPUTOTOBJICHHUIO
pPAacCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh W MPOBOJUTH  XUMHUYECKHE  DKCIHEPUMEHTHl IO
pacno3HaBaHHUIO PACTBOPOB LIEJIOYEH U KUCIOT C MOMOIIbIO UHIUKATOPOB
(;makmyc, penondranent, METHIIOPAHK U JPYTHE).

K xonmy oOydenus B 9 kiacce nmpeaMeTHbIE PE3yIbTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XWMHUYECKUX TOHATHUW: XUMHYECKUN
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, AaHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BELIECTBO, BAJIICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUECKasi peaKlMsi, XUMUYeCKasi CBS3b, TEIUIOBOU 3PQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  pacTBOp,  BJIEKTPOJIUTHI,
HEIJIEKTPOJIMUTHI, AJIEKTPOJIMTHYECKAsT OUCCOLMALMS, PEAKUUU HOHHOTO
oOMeHa, KaTaJu3aTop, XHMHUYECKOE paBHOBecHE, OOpaTUMble U



HEOOpaTUMbIE PpEaKINK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIINU,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJIEHUE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasl CBsA3b (KOBaJIEHTHAas, MOHHAas,
METa/NInYecKasi), KpHUCTaJUIMueckasi pemérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, TMpeaebHO JAOMyCTUMas
koHuenTpanus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
IPUMEHSTH 3TH OHATHUS IPY ONMCAHUM BEUIECTB U X MPEBPALLICHUII;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJiIi COCTaBlIeHUS (OpMyI
BEIIECTB U YPABHECHUN XHUMUYECKUX PEAKIU;

ONPENIEIIATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCAMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJIEKHOCTh BEIMIECTB K
onpenenéHHOMY KJacCy COEIMHEHHM 1o (opmyiaM, BUA XHUMHUYECKOU
CBs3U (KOBaJCHTHas, WOHHAs, METAUIMUECKas)) B HEOPraHUYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XMUMUYECKOU (hopMmylie, XapakTep Cpeibl B
BOJIHBIX PAcTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, THUIl KPUCTATUTMYECKON
PELIETKN KOHKPETHOTO BEIIECTBA;

packpeiBatb cMmbica Ilepuommueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHHUMAaHHWE: OIKCHhIBATh W XapaKTepu30BaTh
Tabnuunyto popmy Ileprogmyeckoid CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHasg mnoArpynma (A-rpynma)y U «mobouyHas
noarpymnmna (b-rpymma)», manble u OOJbIIME TEPUOMABI, COOTHOCHUTH
0003HaYCHHUs, KOTOpPhIE MMEITCS B IEPHOJWYECKON Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUSI  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia sjapa, OOIIee YHUCIO JJIEKTPOHOB U
pacmpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIUE
3aKOHOMEPHOCTU B U3MEHEHUHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUH B
npejenax MajiblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBy YYACTBYIOIIUX B pPEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PdeKTy, M0 U3MEHEHHUIO CTENCHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIUDUUECKHE XUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, MOATBEPXKAasi OMNHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKHUX PEaKIINM;

COCTaBJISITh YPABHEHUSI DJICKTPOJUTHUYECKONW JIUCCOIMALIMM  KHUCIIOT,
LIEJI0Y€EN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIECTBOBAHUE
TeHETHYECKOU CBSI3M MEK/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX — PEAKIIHMA
TIOCPEICTBOM COCTABJICHHSI SJICKTPOHHOTO OaTaHca dTHX PEaKIIHiA;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUMCIISITh OTHOCHUTEIBHYIO MOJEKYISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 10 (opmyIie
COCIMHEHMSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

coOMroMaTh  MpaBWiIa  TOJB30BAHHMS ~ XUMHUYECKOW  TMOCYIOM U
nabopaTOpHBIM  O0OpYJOBaHMEM, a TaKXkKe IMpaBuUiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OTBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO rasa);

OPOBOJUTH  pEaKlUM, MOATBEPKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OpOoMuU-,
uoaua-, kKapbonar-, docdar-, cunmkar-, cyiabdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHS W HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX pacTBOpPaX HEOPTaHUUYECKHUX BEILIECTB;

NPUMEHSTh OCHOBHBIC OIEPAIlMU MBICIUTEIILHON NESATeIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYMHHO-CJICACTBEHHBIX CBSI3€H — IS M3Y4YEHUS CBOWCTB BEIICCTB M
XUMUYCCKUX PEaKIUid, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HAOJIIOICHUE, M3MEPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (peasibHBIA U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HaumeHoBaHue pa3jieioB u JuaekTpoHHbIe (HU(pOBbHIE)
KoHTpoJibHbIE IIpakTHYeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoTshI padoTshI
Pa3nea 1. [lepBoHayanbHbIe XUMHUYECKHE MOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK

' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemecTBa 1 XuMuueckue 15 1 bu6mmoreka [IOK

' peaKIuu https://m.edsoo.ru/7f41837¢c

Wroro mo pazneny 20

Paznen 2. BaxHeiiliue npeacTaBUTe Il HEOPraHUYeCKUX BellleCTB
91 Boznyx. Kucnopon. [lonsitue 6 bu6mmoreka [JOK

' 00 okcumax https://m.edsoo0.ru/7f41837c
99 Bonopoa.Ilonsatue o kucinorax 8 1 bubnnorexka [JOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnuorexa [JOK

' OCHOBAHUSAX https://m.eds00.ru/7f41837c
94 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenneneeBa. CTpoeHue aToMOB.

XumMuueckasi cB3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuumn
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[Tepuonnueckuii 3aKOH U
IIepnonnueckas cucrema

bubmuoreka [JOK

3.1 7
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
3.2 OKUCINTEIIHHO- 8 bubnmorexa [IOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIBHBIE PEAKIIUU
bu6mmoreka [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 buGnnorexa [IOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KVIACC

KoauyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
MPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3znes 1. BemecTBo 1 XuMH4YeCcKHe peakuuu
11 [ToBTOpEeHME U yrayOieHne 3HaHUN 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JIelioB Kypca 8 kiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiuit https://m.edso00.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOLIUALIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
91 OO6m1ast XxapaKTepruCTUKa XUMUYECKHUX 4 1 bubnnorexa [JOK
' snemenToB VIIA-rpymimsl. ['anoreHs: https://m.eds00.ru/7f41a636
OO11ast XapaKTePUCTHKA XUMHYESCKHX
2.2 anemeHToB VIA-rpynmnsl. Cepa u e€ 6 bubmorexa HOK
' PYTHEL. 5P https://m.edso00.ru/7f41a636
COETUHEHUS
OO6m1ast XxapakTepruCTUKa XUMUUECKHUX
2.3 aseMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 bubmorexa LOK
' PYHHRL ’ P https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepruCTHKa XUMUIECKUX
2.4 aniemeHToB IVA-rpymnnel. Yrinepoa u 8 1 2 bubmorexa TIOK
' . PYIIIBL p https://m.edsoo.ru/7f41a636
KPEMHHU ¥ UX COCTUHCHUS
Hroro no paszneny 25
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Pazgea 3. MeTaaabl M HX COeAUHEHUA

N bub6nmoreka [IOK
3.1 Obmpme cBofiCTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnmoreka [IOK
3.2 Baxxueie MeTaibsl 1 UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepHaiinl B JKU3HH YEJI0BEKA 3 buGnuorexa [IOK
' 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [JOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[Ipeamer xumun. Poap XumMuu B KU3HU bubnmoreka [JOK
1 1 3.09
yeJjoBeka. Tesa U BelmecTsa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
5.09
2 [TonsTHE 0 METOAAX TO3HAHUS B XUMUH 1 httos://m.edsoo.ru/f0d227e
[Ipaktuueckas pabora Ne 1 «IIpasua
paboThl B 1a00paTOpUU U MPUEMBI bubnuorexa [JOK
3 1 10.09
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrelie BemecTBa 1 cMecu. CiocoObl 1 1.09 bu6mmoreka [IOK
pasJeenus cMecei ) https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 17.09 bubmotexa [JOK
: . PHNEP ' https://m.edsoo.ru/ff0d28c8
OYHUCTKHY TTOBAPEHHOU COJIN )»
bu6mmoreka [JOK
A 1 19.09
6 TOMBE I MOTICRYITHE https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHYECKUE DJIEMSHTBL. 3HAKHU 1 24.09 bu6mmoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 II 1 26.09
POCIHIE | CHONHRIC BeMertsa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 1.10 bubmoreia LHOK

https://m.edsoo.ru/ff0d2d50
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B 3.10
umirieckas popuysa. Banenrrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYCCKHX 3JICMCHTOB
OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
11 8.10
OTtHocuTeNnbHAS. MOJIEKYJISIPHASL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO 10.10 bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN ' https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Moib. 15 10 bubmuoreka [JOK
MounsipHas Macca ' https://m.edsoo.ru/ff0d5230
14 duznyecKkue U XUMHUYECKHUE SIBICHUS. 17.10 bubmuorexa [JOK
XuUMHUUECKas peaKiust ' https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCcioBUsA IPOTEKAHUSA bubnuorexa [JOK
15 . 22.10
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. 24.10 bubnuorexa [JOK
XuUMHYECKHE yPaBHEHHS ' https://m.edsoo.ru/ff0d3b88
Brruucienus: KoamvecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX 5.11 bubmiorexa LOK
B . yp ' https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHi
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUS e 7.11 bubmorexa LOK
A P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHHS, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG 1OK
nOIMoTeKA
19 . 0000 12.11
HIHITOTEANCT © erHHe 1 https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme 1411 bubnnoreka [JOK
«BelecTBa 1 XUMHUYECKHE PEAKITHI ' https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras 1911 bub6nuorexa [IOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

bu6mmoreka [IOK

22 21.11
KHCIIOPOJA (PCAKIIHH OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsl MosTy4eHus KUCI0poia B
23 naboparopuu iqn OMBII_HJ'IGHI;OHCTI/I 26.11 bubmorexa LOK
PaTop P ' ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaxkuuu, MoHATUE O 58.11 bubnnorexa [HOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U ' https://m.edso0.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
TormmmBo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 yra CIO0CO0bI Zro 3.12 bubmorexa [JOK
p Ayxa, ' https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[IpakTuueckas padbora Ne 3 mo Teme
26 «[lonydyenue u coOupanue KMciIopoaa 5.12 bubmorexa [JOK
i _ p pOAa, ' https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopox — anemeHT u npocroe 10.12 bubnuoteka [JOK
BelecTBo. Haxoxaenue B mpupoje ' https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkue 1 XUMHUYECKHE CBOMCTBA 12.19 bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa ) https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 II 17.12
OIVITHE O KHCTIOTAX 1 COTX hitps://m.eds00.ru/ff0d50d2
30 Crioco0bI ToTy4eHusT BOAOPO/Ia B 1912 bubnmoreka [JOK
1abopaTopuu ' https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme Bu6 OK
31 «ITomyuenue u cobupanue Boopo/a, 24.12 nosmoreka I

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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MomnsipHblii 006EM Ta30B. 3aKOH

bu6mmoreka [IOK

32 26.12
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienust 00bEMa, KoJMuecTBa
33 BEIIIECTBA ra3a o €ro N3BECTHOM 0.01 Bubmaorexa ITOK
B . y ) https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MK 00BEMY
Brrunciienust 00bEMOB I'a30B 110
34 aBHEHMIO PEAKIIMU Ha OCHOBE 3aKOHA 14.01 Bubmorexa ITOK
P B peart . ' https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHH I'a30B
35 DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA 16.01 bu6mmoreka [IOK
BOJIBI ’ https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [lonsitue 06 2101 bubmuorexa [JOK
HHIHKATOPaX ' https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuresb. HachimeHHbIe
37 M HEHACBIIIEHHEIE PACTBOPEI 23.01 Bubmorexa ITOK
Hl p ppl: ' https://m.edsoo.ru/ff0d5b40
MaccoBast J10JIs BEIIIECTBa B pacCTBOPE
[TpakTruyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C 28.01 bubnnorexka [JOK
OnpeIeIEHHON MacCOBOI JT0JIei ' https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 no teme 30.01 bubnnorexka [JOK
«Kucnopoa. Bonopoxa. Boga» ) https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, 4.02 bu6nmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEpPHBIX 6.02 bubmorexa HOK
’ p ' https://m.edsoo.ru/ff0d664e
OKCHIIOB
OcHOBaHUS: COCTaB, KIacCU(PUKAIIHS
42 ) (ukarus, 11.02 bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [Tonyyenue u XMMHUYECKHE CBOMCTBA 13.00 bubnuoreka [IOK
OCHOBaHHMH ' https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, kinaccudukanms, 18.02 bubnunoreka [HOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
45 [TonyyeHnue u XMUMHUYECKHE CBOMCTBA 20.02 bubnmoreka [JOK
KHCIIOT ' https://m.edsoo.ru/ffodfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: oI )eHI/ISI XI/IMI/I‘-IZ(I))KI/IG 25.02 bubmorexa [JOK
. - ’ ' https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTuueckas paborta Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME 27,02 bubnnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX ' https://m.edso0.ru/00ad9b7c
COEIMHECHUIN»
48 I'enernueckas cBsA3b MEKy Kilaccamu 4.03 bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUN ' https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o00611eHre U cucTeMaTu3alrs 3HaHU! 6.03
- t https://m.edsoo.ru/00ad9ch2
KonTtponsHast padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 11.03 bubmorera [JOK
o P ' https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMUYECKUX AeMeHTOB. [lonaTue o 13.03 bubmorexa HOK
’ ' https://m.edsoo.ru/00ad9ffa
IPyIIax CXOJHBIX AJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bu6mmorexa [IOK
52 [Tepuoanueckas cucreMa XUMHYECKUX 18.03
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. Menaeneena
b K
53 [Iepuonsl, rpynmsl, MOATPYIIIBI 20.03 nommorexa [O

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

bu6mmoreka [IOK

54 1.04
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J109eK
55 aToMoB 3JieMeHTOB [lepuoandeckoit 3.04 bubmorera [JOK
proL ' https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B 8.04 bubmuorexa [JOK
[Tepuonuueckoii cucreme /1. U. ) https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. 10.04 bubnuorexa [JOK
MeHnaeneeB — y4€HbIU, IEAAror u ' https://m.edsoo.ru/00ada96e
rpaKJIaHuH
DNEeKTPOOTPHUIIATEILHOCTh ATOMOB bubnuorexa [JOK
58 15.04
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 HMonHas xuMmuieckas CBs3b 17.04
https://m.edsoo.ru/00adac34
KoBasienTHast monsipHasi XuMU4ecKas bubnmnoreka [JOK
60 22.04
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoysspHas XuMu4ecKas 24.04 bubnuoreka [IOK
CBSI3b ' https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHb OKUCIEHUS 6.05
https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 13.05 bubnnoreka [JOK
peakiuu ' https://m.edso0.ru/00adb076
64 KonTponbnas padora Ne4 o teme 1505 bubnnoreka [JOK
«Ctpoenue aroma. XUMUYECKAsT CBSI3bY ' https://m.edsoo.ru/00adb486
65 OKHCIUTENN U BOCCTAHOBUTEIH 20.05 bubnmuotexa [JOK
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66 PezepBHblit ypok. O6o01eHue 1 1 9.05 bubnuoreka [IOK
CUCTEMaTU3alUs 3HAHUU https://m.edso00.ru/00adb33c
67 PesepBubIil ypok. O60011IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2
68 PesepBHelil ypok. O600611eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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9 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka KonrTpoabubie IIpakTuueckue bp
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepuonnueckas cucrema 1 2.09 bubmuorexa [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. ' https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 3.09 bubmorexa HOK

) ' https://m.edso0.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 9.09 bubnuorexa [JOK
HEOPraHUYECKHUX BEIIECTB ' https://m.edsoo.ru/00adb7e2

4 Bunasl xuMuueckoii CBA3U U TUIBI 1 10.09 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIETOK ' https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1 16.09
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca

6 Knaccudukamnms xumuaeckux 1 17.09 bubnuoteka [JOK
PEAKLIHI MO pa3IMYHBIM IPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKON

7 eakuu. [ToHsTHE O TOMOTE€HHBIX U 1 23.09 bubmotexa [JOK
PEAKItH. ' https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIHSIX
[ToHsITHE O XUMUYECKOM PAaBHOBECHH.

bu6mmoreka [JOK
8 @DakTOpHl, BAUSAIOLUINE HA CKOPOCTh 1 24.09

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9 30.09
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble 1.10 Enbmiorexa IOK
A [HaIHH. ' https://m.edso0o.ru/00adcd68
3JIEKTPOJIUTHI
bubmuoreka [JOK
11 HMoHHurble ypaBHEHUS PEAKIIUN 7.10
yp peaxi https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN 8.10 Brommozexa [IOK
pu ) https://m.edsoo.ru/00add5d8
00 JIEKTPOJIMTHICCKOM JUCCOIIHAIITN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 14.10 buomiorexa IJOK
ped . ) https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKOU JTUCCOITUAITUT
bubmuorexa [JOK
14 Ilo €0 OJIM3e coJier 15.10
HATHC O THAPOITH el https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS 21.10 bubmuorexa [JOK
3HAHUMN ' https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «lfemeHHe 3I<cnlz: UMEHTAIbHBIX 22.10 Brbmmozexa [IOK
p ' https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbHas padora Ne2 no teme
17 «DNEKTPOIIUTHYECKAS TUCCOLIUALIUS 5.11 Brbmmozexa [OK
p 8 HHATLHA. ) https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUH B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHUYECKHUE CBOMCTBA HA TIPUMEDPE 11.11 Brbmuorexa [IOK
pumMep ' https://m.edsoo.ru/00addfe2
xJiopa
19 XmopoBogopoa. CoJisiHast KHCIIO0Ta, 12.11 bu6mmoreka [IOK
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XUMUYECKHUE CBOWCTBA, MOTyUYEHUE,
MIPUMEHEHUE

[TpakTrueckas padora Ne 2 o Teme

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

bu6mmoreka [IOK

20 «ITonmyyeHue COATHON KUCIOTEI, 18.11
yi . N https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 19.11 Bubmorexa ITOK
P ’ ' https://m.edsoo.ru/00ade488
peareHTOoB JIaH B U30bITKE
29 OO0m1as XxapakTepucTUKa JIEMEHTOB 55 11 bubnuorexa [JOK
VIA-rpynmsl ' https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI 26.11 bubnnoreka [JOK
B [IpUpojie. XUMHYECKHE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, 512 bubnnoreka [JOK
du3HYECKrEe M XUMUIECCKHE CBOHCTBA ' https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 (1)1/1314%01(1/15 U xm\fnqecxne CBOICTBa 3.12 bubmorexa HOK
’ ' https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOTO Coco0a
26 MIOJIYYEHUS CEPHOU KUCIIOTHI. 9.12 bubnnorexka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKPYXKArOIIeH Cpellbl COeAMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a 10.12 bu6mmorexa [IOK
IPOAYKTa PEAKIUU ' https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB 16.12 bubmmoreka [JOK
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VA-rpynmnsl. A30T, paclipocTpaHeHHE
B IIpupoze, GU3nvecKue u
XUMUYECKHUE CBOMCTBA

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

AMMUak, ero ¢puznueckKue u

bu6mmoreka [IOK

29 XHMUYCCKHE CBOMCTBA, IOIYyUCHUE U 17.12
I https://m.edso00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «Ilomydyenre aMmmuaka, U3yuyeHue ero 23.12 bubmorexa LOK
. yi » 13YH ' https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u 4.1 bubnuorexa [JOK
XHMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aAMMOHHS B KQUECTBE MUHEPATbHBIX Bt LOK

nOJIMOTEeKA

32 0o0peHuil. XUMHUECKOe 13.01
YAORP . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta q)q)prl)sn(qezzxne u 14.01 bubmorexa [JOK

P . ' https://m.edso0.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. 50.01 bubnunorexa [JOK
3arpsi3HEHHE MTPUPOTHON CPEIbI ' https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E)) e gmﬂzecéle U XUMHUYECKHUE 21.01 bubmorexa HOK

p ? e ' https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u 701 bubnmuotexa [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBs3aHHbIE C OKcUJoM yriaepoaa (IV)

n bu6mmoreka [IOK

37 YrobHast KUCIOTA U €€ COln 28.01 httos://m.edsoo.ru/00ae006e
[IpakTuueckas padora Ne 4 o reme

38 "ITosrydyeHune yrieKucioro rasa. 3.02 bubnuoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edso0.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O 4.02 bubmaorexa IJOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
. bubmuorexa [JOK

40 KpemHuuii u ero coequHeHus 10.02 httos://m.edsoo.ru/00ae080a
[TpakTnueckas padora Ne 5. Pemienue

41 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME 11.0 bubmuorexa [JOK
«BaxHeue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHUS
KonTponbnas pabota Ne3 o teme

42 «BaxHeie HEMETaIbl U UX 17.02 bubmiorexa LOK

https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannuueckas CBS3b U 18.02 bu6mmoreka [IOK
MeTa/UIMYecKasi KpUCTaJIMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJIJIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubnmuotexa [JOK

44 DNEKTPOXUMHUYECKUH psift 24.02

HaHpH)KeHI/Iﬁ METAJIJIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MeTaiuioB. CiuiaBbl. Berauciienus mo

45 aBHEHUSIM XUMUYCCKUX PEaKIUI 25.02 Eubmorexa ITOK
P PCAKHIH, ' https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEarcHTOB COACPKHUT
PUMECH
bubmuoreka [JOK
46 I1 3.03
OIUTHE O KOppO3HH METAILIOB https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47 4.03
Llenoureie meTanb! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ TUAPOKCUJIBI HATPUS U 10.03 bubnuorexa [JOK
Kaus ’ https://m.edso00.ru/00ae14b2
[IlenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
49 y y 11.03
KaJIbIIUA ¥ Mardui https://m.edsoo.ru/00ael5e8
bubmuorexa [JOK
50 B 7| 17.03
KHCHIIIE COCHMHCHIA KaTbIA https://m.edsoo.ru/00ae15e8
51 O606IEI6HI/IC A CUCTEMAaTU3ALIU 18.03
3HAHUH
59 JK&cTkoCcTh BOJIBI M1 CTIOCOOBI €6 31.03 bu6mmoreka [IOK
yCTpaHeHHs ' https://m.edso0.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTh BOABI M METOJIBI €6 1.04 Brbmuozexa [IOK
., ' https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 Ao 5 7.04
TTEOMMHHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U 8.04 bubnuorexa [IOK
TUJPOKCHIA ) https://m.edsoo.ru/00aelc64
56 Keneso 14.04 bubmorexa LOK

https://m.edso0.ru/00ae1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bu6mmoreka [IOK

> (1) u xenesa (TI1) 1504 https://m.edso0.ru/00ae35e6
58 O606IEI€HI/IG U CUCTEMAaTHU3aLN 2104
3HaHUH’
[TpakTrueckas padora Ne 7. Pemenue
SKCHEPUMEHTAIBHBIX 33]a4 110 TEME bubnmoreka [JOK
59 . 22.04
«BaxHeinme MeTajlIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brrurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 pEareHToB JlaH B U30BITKE WITN 28.04 bu6mmoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0JIa MPOAYKTa
peakuu
61 O606IEI€HI/IG A CUCTEMAaTU3ALU 505
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Bakueime MeTaIbl ¥ UX 6.05
COCTUHEHUS)
BemectBa u matepuansl B bu6mmoreka [JOK
63 . 12.05
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsA3HEHUE 13.05 bubnnorexka [JOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponp xumuu B pemieHnn 19.05 bubnnoreka [JOK
9KOJIOTUYECKHX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O0o01IeHNE U 20.05 bubnuorexa [IOK
cUCTeMaTH3allus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
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cUCTeEMAaTHU3alus 3HAaHUN

PesepBHbIil ypok. O0001ICHNE 1
cUCTEeMaTH3aIHs 3HAHUH

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

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cbh2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 9 knacce/ I'abpuensu O.C., Octpoymos U.I'., Cnaakos C.A.
Axk1monepHoe obmectBo «M3narensctBo «lIpocBemienue»

» Xumusi: 8-if kiacc: 0a30BbIM ypOBEHb: YUEOHUK; 5-€ U3aHue, nepepaboTaHHoE,
8 knacc/ I'abpuensn O.C., OctpoymoB U.I'., CnaakoB C.A. AKIIMOHEpHOE
obmectBo «M3narensctBo «IIpocBeiienue

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumust. 8 ki1.: KoHTposIbHBIE U TPOBEpOUYHbIe paboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. 'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: Ipoda, 2019

Xumust. 9 ki1.: KoHTpobHBIE U TPOBEpOUYHBIE paboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 9» / O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u
ap. - M.: Ipoda, 2019

["abpuensu O. C., Bockob6oiinukona H. I1., SurykoBa A. B. HacronbHas kHura
yuutens. Xumus. 8 ki1.: Metonuueckoe nocodue. - M.: Ilpoda, 2018
["abpuensn O. C., OcrpoymoB U. I'. HactonbHas kaura yuurens. Xumus. 9 Ki.:
Mertoauueckoe nocodue. - M.: Ipoda, 2021

[Nabpuensn O. C., AmykoBa A. B. Pabouas terpans. 8 ki. K yuebnuky O. C.
INabpuensna «Xumus. 8.» - M.: [Ilpoda, 2020

[Nabpuensn O. C., AmykoBa A. B. Pabouas terpans. 9 k. K yuebnuky O. C.
[Mabpuensna «Xumus. 9». — M.: [lpoda, 2022

["a6puensu O. C., SAmykoBa A. B. Terpans ayis 1abopaTOpHBIX OMBITOB U
npaktudeckux padot. 8 k. K yue6nuky O. C. ['abpuensna «Xumus. 8 kiacey.
M.: lpoda, 2018

["abpuensu O. C.. SAmykoBa A. B. Terpans ayis 1a0paTOPHBIX OMBITOB U

npaktudeckux padot. 9 ki. K yue6nuky O. C. ['abpuensna «Xumus. 9 kinacey.
M.: lpoda, 2019

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETH
MHTEPHET

["abpuensn, O. C. Metonudeckoe nocodue k yueOuuky O. C. ['abpuensina
«Xumust». 8 ximace / O. C. I'abpuensa. — M. : Jlpoda, 2018. — 109.
https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/

["a6puensn, O. C. Metoauueckoe nocodue k yueOnuky O. C. ['abpuensna
«Xumus». 9 ximace / O. C. I'abpuensa. — M. : Jlpoda, 2018. — 108.



https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/

["abpuensn, O. C. Meroaudeckoe rnmocooue Xumus 8-9 kiacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
[Nabpuensn, O. C. Xumus 8-11 kimacc. Meroauueckue peKOMEH AU U padboyast
Iporpamma

https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-
rekomendacii-i-rabochaya-programma/

["abpuensy, O. C. JlonosHuTenpHas riiaBa K y4eOHUKY «Xumus 9 kimace»
https://drofa-ventana.ru/material/dopolnitelnaya-glava-k-uchebniku-o-s-
gabrielyana-khimiya-9-klass/
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